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ABSTRACT

Studies have discovered a risk of treatment-related leukemia and myelodysplastic syndromes with high doses of etoposide prompting a closer
look, at the effectiveness of lower doses. In this study, we aimed to demonstrate the efficacy of low-dose etoposide in patients with MM and
lymphoma. Forty-eight patients with MM and refractory lymphoma who underwent stem cell mobilization with low-dose etoposide (days 1
and 2, 375 mg/m?) and granulocyte colony-stimulating factor (G-CSF, 10-15 ng/kg after the 3rd day) in Bursa Uludag University Faculty of
Medicine Hematology Department Stem Cell Transplantation Unit were analyzed retrospectively. The rate of successful mobilization (>
2x10%kg CD34+ cell collection) was 95% and was performed in a minimum of 1 and a maximum of 3 apheresis. The median collected
CD34+ cell count was 9.165 x 10kg (11.7 in good vs 3.98 in poor mobilizers, p<0.001). It was determined that a low number of peripheral
CD34+ cells on the first day (Hazard ratio (HR); 0.00, 95% Confidence interval (CI) 0.00-0.660; p=0.040) and prior autologous
hematopoietic stem cell transplantation (HR; 1.206, 95% CI 1.009-1.442; p=0.043) were independent risk factors for poor mobilization.
Febrile neutropenia occurred in 18.8% (11.4% in good vs 38.5% in poor mobilizers, p=0.048), and 16.7% required erythrocyte transfusions
(14.3% in good vs 23.1% in poor mobilizers, p=0.664). In the median follow-up of 35.5 months, no treatment-related secondary malignancy
was detected in any patients. Our results show that low-dose etoposide and G-CSF are effective mobilization agents with tolerable toxicity in
patients with MM and refractory lymphoma.

Keywords: Low-dose etoposide. Stem cell mobilization. Multiple myeloma. Lymphoma. Autologous hematopoietic stem cell
transplantation.

Multipl Miyelom ve Lenfoma Hastalarinda Diisiik Doz Etoposid Kemomobilizasyonunun Etkinligi ve Giivenilirligi

OZET

Calismalarda yiiksek doz etoposid ile tedaviye bagl 16semi ve miyelodisplastik sendrom riskinin kesfedilmesi, daha diisik dozlarin
etkinligine daha yakindan bakilmasina neden olmustur. Bu ¢alismada, multiple miyelom (MM) ve lenfoma hastalarinda diisiik doz etoposidin
etkinligini gostermeyi amagladik. Bursa Uludag Universitesi Tip Fakiiltesi Hematoloji Boliimii Kok Hiicre Nakli Unitesi’nde diisiik doz
etoposid (1. ve 2. giinler, 375 mg/m?) ve granulocyte colony-stimulating factor (G-CSF, 3. giinden sonra 10-15 pg/kg) ile kok hiicre
mobilizasyonu yapilan MM ve refrakter lenfomali 48 hasta retrospektif olarak analiz edildi. Basarih mobilizasyon (> 2x10%kg CD34+ hiicre
toplanmas1) orant %95 olup en az 1, en fazla 3 aferezde gergeklestirildi. Toplanan median CD34+ hiicre sayist 9,165 x 10%kg idi (good
mobilizerlerde 11,7 vs poor mobilizerde 3,98x 10%kg, p<0,001). ilk giin periferik CD34+ hiicre sayisinin diisiik olmasinin (Hazard ratio
(HR); 0.00, %95 confidence interval (CI) 0.00-0.660; p=0,040) ve onceki otolog hematopoietik kok hiicre naklinin (HR; 1.206, %95 CI
1.009-1.442; p=0,043) kotii mobilizasyon i¢in bagimsiz risk faktorleri oldugu belirlendi. Hastalarm %18,8'inde febril nétropeni saptandi
(good mobilizerlerde %11,4 vs poor mobilizerlerde %38,5, p=0,048) ve %16,7'sinde eritrosit transfiizyonu ihtiyac1 oldu (good mobilizerlerde
%14,3 vs poor mobilizerlerde %23,1, p=0,664). Median 35,5 aylik takip siiresinde hastalarin hi¢birinde tedaviye bagl ikincil malignite
saptanmadi. Calismamizin sonuglari, diisiik doz etoposid ve G-CSF'nin MM ve refrakter lenfoma hastalarinda tolere edilebilir toksisite ile
etkili mobilizasyon ajanlari oldugunu ortaya koydu.

Anahtar Kelimeler: Diisiik doz etoposid. Kok hiicre mobilizasyonu. Multipl miyelom. Lenfoma. Otolog hematopoetik kok hiicre
transplantasyonu.
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Autologous hematopoietic stem cell transplantation
(AHSCT) is a standard treatment approach used in
cases under 65 years of age with multiple myeloma
(MM) and chemosensitive relapsed high or moderate-
grade non-Hodgkin lymphoma (NHL) and Hodgkin
lymphoma (HL). In this treatment method, the
hematopoietic stem cell support required for high-dose
chemotherapy is provided. The optimal strategy for
collecting and mobilizing hematopoietic stem cells to
the peripheral blood has yet to be defined.'”

The most commonly used agents in peripheral stem
cell mobilization are granulocyte colony-stimulating
factor (G-CSF) alone, chemotherapy followed by G-
CSF, and plerixafor. It is difficult to achieve success
in mobilization with G-CSF alone in special patient
groups.4 At the end of a phase 3 study published in
2009, which compared the addition of G-CSF alone
with plerixafor and G-CSF, it was possible to collect
5x10%kg cells in five days in 20% of the patients in
the G-CSF alone group, while this rate increased to
59% in the arm where plerixafor was added. However,
the use of plerixafor is an expensive method and may
result in insufficient CD34+ cell count in a small
group of patients.’

Although G-CSF with cyclophosphamide has been
widely used in chemomobilization, the increased risk
of febrile neutropenia, potential cardiotoxicity, and
increased mobilization failure rates in intensively
treated patients have limited the wuse of
cyclophosphamide.®” Few studies examine the
addition of low- or high-dose (>1200 mg/m?)
etoposide to G-CSF as an alternative agent. (8-10) In
addition, there is a concern about secondary
malignancy at high doses of etoposide. In our study,
low-dose etoposide (days 1 and 2, 375 mg/m?) was
selected to reduce potential toxicities such as
cytopenia, febrile neutropenia, need for transfusion,
and secondary malignancy. It was aimed to reveal the
efficacy and toxicity of low-dose etoposide and G-
CSF on stem cell mobilization in cases with MM, HL,
and NHL.

Material and Method

Patients and treatment

In our center, 48 patients with MM, HL, and NHL
over the age of 18 who received low-dose etoposide
chemotherapy and G-CSF for AHSCT over 4.5 years
were included in the study. Patients mobilized only
with G-CSF, DHAP (dexamethasone, high dose
cytarabine, cisplatin)+G-CSF, or cyclophosphamide
+G-CSF regimen in the mobilization regimen and
whose research data were missing were excluded from
the study.

A femoral venous catheter was used to give the
mobilization regimen. Etoposide (Etoposide Teva)
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375 mg/m? was administered intravenously (i.v.) for 4
hours on days 1 and 2, and G-CSF (Neupogen) was
administered after the 3rd day in 10-15 pg/kg divided
across two doses. Granisetron (Granexa) 2mg orally
and dexamethasone (Dekort) 20mg orally were given
30 minutes before each etoposide dose. As
antimicrobial prophylaxis, ciprofloxacin (Cipro) 500
mg was given orally once a day after the 5th day.
Leukocyte count was monitored daily after
mobilization chemotherapy, and the percentage of
CD34+ cells was assessed when leukocytes were
1000/mL. The threshold to start leukapheresis was
when >20 CD34+ cells/ mL in the peripheral blood.
The policy of a higher CD34+ cells/mL threshold is
based on a smaller number of apheresis needed (our
goal is to collect target CD34+ numbers in 1 or 2
aphereses) resulting in reduced volumes of apheresate
and lower cumulative DMSO dose during AHSCT.
All apheresis was performed with the Spectra Optia
version 7.2 (TerumaBCT, Lakewood, CO, USA
(MNC program)). Apheresis procedures processed at
least two times the total blood volumes per day for
more than 2 hours to collect at least 2x10°kg CD34+.
Apheresis was usually continued until sufficient
CD34+ cells for AHSCT had been collected. Citrate-
dextrose solution (ACD-A) was used as an
anticoagulant. The anticoagulant ratio was 12 to 1.
The amounts of CD34+ cells in the peripheral blood
and leukapheresis component were determined by
flow cytometry using the Navios EX Flow Cytometer
(Beckman Coulter). Target CD34+ cell yield was
determined as > 4x10%g cells. Successful
mobilization was defined as > 2x10%kg CD34+ cell
collection at the end of the mobilization process. The
patients were divided into two groups: good
mobilizers and poor mobilizers, according to the
amount of CD34+ cells collected. Patients with >
5x10%kg CD34+ cells collected in two or fewer cycles
of apheresis made up the good mobilizers, and the
others made up the poor mobilizers.

The collected product and freezing solution were
prepared as a mixture of 10% DMSO (dimethyl
sulfoxide) and autologous plasma. A mechanical
freezer (—80°C) was used to store frozen samples.

As a systematic approach on the 5th day after
transplantation, G-CSF 5 pg/kg/day subcutaneously
(s.c.) or i.v. infusion in thrombocytopenic cases was
administered. Neutrophil engraftment was recorded on
the first day when the absolute neutrophil count
without supplementation exceeded > 500/mL for three
consecutive days. Platelet engraftment was defined as
unsupported platelets exceeding > 20,000/mL for three
straight days or not needing a replacement for seven
days. Febrile neutropenia was defined as an absolute
neutrophil count < 500 cells/uL or expected to fall
below < 500 cells/pL within 48 hours in a patient with
an orally measured temperature > 38.3°C or >38°C for
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1 hour. Red blood cell (RBC) transfusion was
performed when hemoglobin (Hb) was < 8 g/dL or if
the patient was symptomatic. Platelet concentrate
transfusion was administered in patients with a
platelet value < 10,000/mL or in the presence of fever
or bleeding in patients with a thrombocyte value
between 10,000-20,000/mL.

Ethics Statement

This study was carried out with the approval of local
ethics committee with reference number 2017-19/40.

Statistical analysis

Fisher's exact test was used to analyze categorized
variables, and the Mann-Whitney U test was used to
analyze continuous variables. Multivariate logistic
regression analysis was used to analyze the influential
factors on poorly mobilized patients. Age, gender,
diagnosis, prior wusage of radiotherapy and
lenalidomide, prior AHSCT, discase status, the time
between diagnosis and mobilization, number of
chemotherapies received, and peripheral CD34+ cell
count on the first day were evaluated for this purpose.
The results were evaluated at the 95% confidence
interval and statistical significance at the p< 0.05
level.

Statistical analysis of data; obtained from The
Statistical Package for Social Sciences (SPSS®) for
Windows Ver.20.0 (SPSS, Chicago, Illinois, USA)
module.

47.9% (23 patients) had received lenalidomide
therapy. The median time between diagnosis and
mobilization was 14 (4-60) months. The median
leukocyte count at the time of mobilization was
9015/mL (1840-83900) and the median platelet count
was 48000/mL (15200-137000). The characteristics of
the patients are summarized in Table 1.

Table I. Patient characteristics

Results

The number of stem cell mobilizations performed in
our unit during the 4.5 years covering the data of our
study is 148. Of these, 48 were performed with low-
dose etoposide chemotherapy and G-CSF. Stem cell
mobilization was performed twice on two different
dates with the same regimen in only one patient. The
age range of 48 patients (34 MM, 8 HL, and 6 NHL)
was 25-68 years and the median age was 56.5. Thirty-
three (68.75%) of the patients were male and 15
(31.25%) were female. 35.4% of the patients had
received at least two chemotherapy regimens and the
median chemotherapy regimen was 3 (range; 1-5).
Seven of the patients (14.6%) had a history of
previous radiotherapy. Nine (18.8%) patients had
undergone previous AHSCT, which was more
common in the poor mobilizer group (p=0.048). Nine
(18.8%) patients had undergone previous AHSCT,
which was more common in the poor mobilizer group
(p=0.048). Seventeen (35%) patients had a history of
unsuccessful mobilization with the G-CSF, G-
CSF+plerixafor, or DHAP regimen. Of the patients,
66.7% (32 patients) were in remission at the time of
diagnosis, 33.3% had active or residual disease, and

Good Poor P.
Variable All (no:48) | mobilizer | mobilizer value
(no:35) (no:13)
Median age, year |- & (25.68)| 56 (2568) | 61 (44-68) |0.170
(range)
Male gender (%) 33(68.8) | 22(629) | 11(84.6) |0.182
Primary MM | 34(70.8) | 27(77.1) | 7(53.8)
diagnosis (%) |y | g(16.7) | 6(17.1) | 2(154) |0078
NHL | 6(125) | 2(57) | 4(308)
Disease status at
mobilization (%) 32(66.7) | 19(543) | 13(100) |0.002
Remission
No. of prior
chemotherapy 3(1-5) 3(2-5) 3(1-5) |0.343
regimens (range)
(Ff,/:i)"”adi“he’apy 7(146) | 3(86) | 4(308) |0.075
F,/f)')""e"a"“m'de 23(479) | 17(486) | 6(46.2) |0.882
Prior AHSCT (%) 9(188) | 4(114) | 5(385) |o.048
Median time from
diagnosis to
mobilization 14 (4-60) | 13 (4-60) | 14 (543) |0.658
months (range)

No: number, MM: multiple myeloma,
lymphoma, HL.: Hodgkin lymphoma,
hematopoietic stem cell transplantation

NHL: Non-Hodgkin
AHSCT: Autologous

Successful mobilization was performed in 46 patients
(95.8%), with a median number of apheresis cycles of
1 (range; 1-3).) The median cell collection day was 12
and ranged from day 8 to day 17. Of the patients,
72.9% (35 patients) were in the good mobilizer group
and 27.1% (13 patients) were in the poor mobilizer
group. On the first day, the median peripheral CD34+
cell count was 58/uL (14-1180) and the median total
peripheral CD34+ cell count was 95.25/uL (14-1180).
This number was 130/uL in the good mobilizer group
and 35/uL in the poor mobilizer group (p= 0.000). The
median amount of CD34+ cells collected was
9.165x106/kg (2.6-49.76), which was 11.7x106/kg in
the good mobilizer group and 3.98x106/kg in the poor
mobilizer group (p= 0.000). CD34+ cell collection of
10x106/kg and above was performed in 41.7% (20
patients) of the patients. The median number of
apheresis cycles was one in both well-mobilized and
poorly mobilized patients, and it extended to a
maximum of 2 days in the good mobilier group and up
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to 3 days in the poor mobilizer group (p=1,000).
While the median apheresis initiation day was day 12
in the good mobilizer group, it was day 11 in the poor
mobilizer group (p=0.175). The median infused
CD34+ cell count was 6.205x106/kg (2.6-
33.48x106/kg), and this count was 3.98x106/kg in
poor mobilizer and 7.16x106/kg in good mobilizer
group (p= 0.000).

Eight patients (16.7%) needed at least one RBC
transfusion (14.3% of good mobilizer and 23.1% of
poor mobilizer group). Twenty-five patients (52.1%)
required platelet suspension at least once (42.9% of
good mobilizer and 76.9% of poor mobilizer group). It
was observed that the need for platelet suspension
replacement was significantly increased in poorly
mobilized patients (p= 0.036). Nine patients were
complicated with febrile neutropenia (5 patients poor
mobilizer and 4 patients good mobilizer), and the risk
of complications with febrile neutropenia was
significantly increased in the poor mobilizer group
(p=0.048).

Of the patients who needed RBC transfusion, 6 had
MM, 2 had lymphoma, 17 of the patients who needed
platelet transfusion had MM, and 8 had lymphoma.
Eight MM and one Ilymphoma patient were
complicated with febrile neutropenia. The median
neutrophil engraftment day of the patients was 11 (9-
40) and the median platelet engraftment day was 14
(6-54). When good and poor mobilizer groups were
compared, no significant difference was found in
neutrophil engraftment time (11 vs 12, p= 0.632),
while a significant difference was found in platelet
engraftment time (12 vs 18.5, p=0.041). The median
time from mobilization to transplantation was 34.5
days. No treatment-related myelodysplastic syndrome
(t-MDS) or acute myeloid leukemia (AML) was found
in any of the patients in the median follow-up of 35.5
months (minimum 2, maximum 96). Efficacy and
safety data are presented in Tables II and III,
respectively.

In the analyses carried out to examine the factors
affecting the success of mobilization, the following
was observed: In univariant analysis, poor
mobilization was associated with active disease status,
prior AHSCT, and low peripheral CD34+ cell count.
As a result of the multivariate analysis, low peripheral
CD34+ cells on the first day (Hazard ratio (HR);0.00,
95% Confidence interval (CI) 0.00-0.660; p=0.040)
and prior AHSCT (HR;1.206, 95% CI 1.009-1.442;
p=0.043) were found to be independent risk factors for
poor mobilization. Univariate and multivariate
analysis results are presented in Table I'V.
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Table I1. Mobilization efficacy

Variable Al Good Poor | p.value
mobilizer | mobilizer

INo. of patients (%) 48 35(729) | 13(27.1)
Succesful
collection (%) 46(95.8) | 35(100) | 11(84.6) | 0.069
Median days of
apheresis (range) 1(1-3) 1(1-2) 1(1-3) 1.000
IMedian peripheral
CD34+ cell count on
the first day of 58 (14-1180) | 109 (17-1180) | 19 (14-71) | <0.001"
apheresis
(x105CD34+/kg)
|Median collected
CD34+ cell count 9'1‘%57%6' i %"’ 3-387%6' <0.001"
(x105CD34+/kg) ] ] ]
|Median infused
CD34+ cells count 6§g‘(é)6 7'13%(;‘3?3' 3'387(52)'6' <0.001"
(x105CD34+/kg) ' ' ]
|Median days from
mobilization to 12(817) | 12(9-15) | 11(8-17) | 0.175
apheresis
No: number
Table II1. Mobilization safety

Variable All Good Poor | p.value

mobilizer | mobilizer

|No. of patients 48 35 13
IRBCtransfusion(%) 8(%16.7) | 5(%14.3) | 3(%23.1) | 0.664
::Bte'et"a"sms'°" 25 (%52.1) | 15 (%42.9) | 10 (%76.9) | 0.036"
::,,Z';”' neutropenia | g o 1g8) | 4 (%114) | 5(%385) | 0.048"
IMedian days to
neutrophil
engraftment 11(9-40) | 11(9-40) | 12(10-15) | 0.632
(>0.5x10°/L)
|Median days to
platelet engraftment | 14 (6-54) | 12 (6-54) | 18.5(9-37) | 0.041
(>20x10°/L)

No: number, RBC: Red Blood Cell

Table IV. Univariate and multivariate analysis for
good mobilizer and poor mobilizer

Variable Univariate| Multivariate H'Ré(l)%%

Age 0.170

Gender 0.182

|Primary diagnosis 0.078

Dise§§e s_tatus at 0.002"

mobilization

No.. of chemotherapy 0.343

regimens

IPrior radiotherapy 0.075

[Prior lenalidomide 0.882

|Prior AHSCT . . |<0.001°(0.00-
0.048 0.043 0.660)

Time from diagnosis to

mobilization (month) 0658

Peripheral CD34+ cell count . . 1.206°(1.009-

on the first day of apheresis <0.001 0.040 1.442)

H.R.: Hazard ratio, No: number, AHSCT: autologous hematopoietic
stem cell transplantation



Low-Dose Etoposide Chemomobilization

Discussion and Conclusion

Determining the appropriate strategy for stem cell
mobilization in MM and recurrent lymphoma cases is
difficult. Adding low- or high-dose (>1200 mg/m?)
etoposide to G-CSF is an approach that has been used
successfully, and there are several examples of wide
dose ranges ranging from 200 mg/m? to 2.4 g/m? in the
literature.*'?  While successful mobilization was
achieved in 83.52% of patients in the study of Giiner
et al., published in 2016, using 200 mg/m? etoposide,
this rate was 82.3% in the study of Ozkan et al. in
2014, in which 1.6 g/m? etoposide was used.”'" In a
study published in 2009 comparing two doses of
etoposide (1 g/m*> and 1.5 g/m?), no significant
difference was found between the two groups in terms
of efficacy and toxicity."

In our study, it was demonstrated that low-dose
etoposide (375 mg/m?) and G-CSF (10-15 pg/kg
divided into two doses) regimen was an effective
mobilization agent on patients with MM and
refractory lymphoma with a 95.8% success rate and
acceptable toxicity. In addition, it has been shown that
the number of peripheral CD34+ cells on the first day
and prior AHSCT are independent risk factors in
poorly mobilized patients. Furthermore, peripheral
stem cell mobilization with low-dose etoposide and G-
CSF is thought to be effective on other factors (such
as age, prior usage of lenalidomide and radiotherapy,
and the number of rounds of chemotherapy received)
and patient groups with prior mobilization failure.

In the study of Song et al. on patients diagnosed with
MM, cyclophosphamide  (3g/m*)+G-CSF  and
etoposide (375 mg/m°)+G-CSF regimens were
compared, and the median CD34+ cell count was
found to be significantly higher in the etoposide arm
(27.6 x 10° CD34+ /kg vs. 9.6 x 10° CD34+ /kg, P <
0.001). Mobilization failure was lower in the
etoposide group (1.6% vs. 10.8%, P = 0.062), and the
frequency of serious infections was higher in the
cyclophosphamide group (18.5% vs. 7.9%, P =
0.117)."

There is a wide range for the targeted CD34+ cell
amount. A dose of > 5x10%g CD34+ cells is
considered optimal for rapid and sustained
hematopoietic recovery.”” The median number of
CD34+ cells collected in our study was
9.165x10%cell/kg, ranging from 5.6 to
33.73x10%cell/kg in the literature.”'"'*!” In our study,
it was possible to collect >10x10%kg cells, sufficient
for two transplantations, in 20 of the 46 patients
(43.5%).

Although 17 (35.4%) of 48 patients had a history of
unsuccessful mobilization with G-CSF, DHAP, or G-
CSF-+plerixafor, our successful mobilization rate was
95.8%, which suggests that low-dose etoposide+G-

CSF may be an effective treatment option in patients
with MM and refractory lymphoma with previous
mobilization failure. Similarly, in the study of
Zuckenka et al., which investigated the efficacy of
adding optional plerixafor to the etoposide+G-CSF
regimen, this regimen was found to be effective in
patients who had previously been unsuccessfully
mobilized with plerixafor.'® Since studies are showing
that the use of high-dose etoposide may increase the
development of secondary malignancy, the importance
of using low-dose etoposide was emphasized by
selecting low-dose etoposide in our study. In the study
of Krishnan et al., 51 of 62 patients were given 2 g/m?,
and the remaining nine patients were given 1 g/m? or
1.5 g/m? etoposide, which was shown that high-dose
etoposide was associated with a 12.3-fold increased
risk of AML." However, in the study of Mahindra et
al. comparing etoposide (2g/m2) + G-CSF with G-CSF
alone, it was reported that there was no increase in the
risk of t-MDS or AML in the etoposide+G-CSF arm."'
In our study, no treatment-related secondary
malignancy developed in any patients at a median
follow-up of 35.5 months.

The state of the bone marrow at the time of
mobilization is also an important predictive factor for
successful mobilization. Bone marrow involvement in
lymphoma patients and infiltration of bone marrow
with plasma cells in patients with MM have a negative
effect on stem cell mobilization.””' In our study, the
median plasma cell ratio was 2% in patients with MM
and ranged from 0% to 40%, while bone marrow
involvement was not observed in patients with
lymphoma. While bone marrow involvement was
found to be 3% in a study conducted with lymphoma
cases in the literaturezz, it was found to be 5% in two
studies conducted with myeloma cases.'®*® There was
no difference in the percentage of bone marrow
involvement between good and poor mobilizer groups.
When studies with etoposide were scanned, no other
study was found in the literature comparing this
parameter between good and poor mobilizer groups.

In our study, similar to the literature, it was found that
the rate of febrile neutropenia (11.4% vs. 38.5%), the
need for platelet transfusion increased (42.9% vs.
76.9%) in the poorly mobilized group’'®** It is seen
that the rate of febrile neutropenia varies between 6-
69% in the literature.*'"**

Following infusion of mobilized peripheral progenitor
blood cells, neutrophil engraftment is rapid enough to
occur in approximately 8 to 10 days, and platelet
engraftment in 10 to 12 days. The CD34+cell dose/kg
has proven to be useful because patients receiving
more than 2x10° CD34+cells/kg usually have a rapid
and sustained hematopoietic recovery. Administration
of higher doses of CD34+ cells’kg may result in
slightly faster platelet engraftment following
hematopoietic stem cell transplantation, with a
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minimal effect on neutrophil engraftment and possibly
a positive effect on overall survival.”> In our study, the
median  infused CD34+ cell count was
6.205x10%cell/kg, ranging from  5.58 to
12.13x10%cell/kg in the literature. In our study, the
median neutrophil engraftment day was 11, which was
reported in the literature to vary between 9 and 11
days. Although the median platelet engraftment day
varies between 9 and 17 days in the literature, it was
found to be 14 days in our study, and following the
literature, the platelet engraftment day was prolonged
in the poorly mobilized group.*'""'** It was observed
that the median neutrophil and platelet engraftment
days were significantly shortened in patients with
highly infused CD34+ cells.

The limitations of this study are that it was designed
retrospectively, and this situation caused the loss of
some data, the number of patients was small, and the
patient groups with MM and lymphoma were
heterogeneously distributed; the study was single-
center and not comparative.

The results of this study show that low-dose etoposide
(375 mg/m?) and G-CSF are suitable mobilization
regimens with high efficacy and tolerable toxicity in
patients with MM and lymphoma. Another point to be
emphasized is that no secondary malignancy was
observed in our median follow-up period of nearly
three years. In addition, we think this method is
effective and safe in patients with previous
mobilization failure or who have undergone
autologous hematopoietic stem cell transplantation
and received intensive treatment regimens. There is a
need for more comprehensive studies comparing the
long-term side effects and advantages of low-dose
etoposide with different mobilization agents.
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ABSTRACT

The objective of this study is to evaluate whether serum delta FSH levels (the percentage difference of serum FSH between antagonist
starting day and basal serum FSH level) differ between patients with different COH responses (poor, suboptimal response and
normoresponders) who stimulated with a high (300 IU) fixed Recombinant FSH dose during flexible antagonist cycles. This study is a
retrospective cross sectional cohort study conducted in a tertiary ART Center. 122 women were evaluated, of which, 51 were poor
responders, 52 had suboptimal response and 19 had normal response. The primary outcome is to evaluate the spot serum FSH levels on the
first day of GnRH antagonist dose administration and the delta FSH levels between groups. Basal serum FSH levels differed significantly
between (7[5.2-8.6], 5.7[4.6-7.2], 4.8[4.1-5.3] poor, suboptimal and normoresponders respectively; p<0.001). Median spot serum FSH level
on the antagonist starting day was significantly lower in normoresponders than poor and suboptimal responders (p=0.001 and p=0.025).
Delta serum FSH levels did not differ significantly between groups (p=0.39). Rate of response to COH was significantly higher for the
normoresponder group compared to poor and suboptimal groups (p<0.001 and p=0.019). Delta serum FSH levels were positively correlated
with the response to COH (r=0.24, p=0.008). Although Delta serum FSH percentage did not differ between groups, normoresponder patients
had a better response to COH. In conclusion, poor responders are not positively affected by a high dose of FSH exposure due to the fact that
poor responders have a limited number of antral follicles that have already been exposed to high levels of FSH.

Keywords: Serum FSH levels. Controlled ovarian hyperstimulation. IVF. ICSI. Ovarian reserve.
Yiiksek Doz Baslangi¢c FSH ile Saglanan Serum FSH Diizeyi Artis1 Over Yamtlarina Gore Farkhihik Gosterir mi?

OZET

Caligmanin amaci, antagonist kontrollii ovarian simiilasyon (KOH) sikluslarinda yiiksek (300 IU) sabit rFSH dozu ile uyarilan ve farkli
yanitlar: (zayif, suboptimal yanit veya normal yanit ) olan hastalar arasinda, antagonistin baslatildig: giin serum FSH diizeyleri ve serum FSH
diizeylerindeki simiilasyon baslangicina gore artist retrospektif olarak degerlendirmekti. Calismaya toplam 122 kadin dahil edildi; bunlarin
51'1 zayif yanitli, 52'si suboptimal yanith ve 19'u normal yanitli hastalar idi. Bazal serum FSH diizeyleri her ii¢ grup arasinda anlamli farkli
idi (7[5.2-8.6], 5.7[4.6-7.2], 4.8[4.1- 5,3] sirasiyla zayif, suboptimal ve normal yanit gruplari; p<0,001). Antagonist baslangi¢ giiniinde
medyan spot serum FSH seviyeleri, normal yanit verenlerde zayif ve suboptimal yanitli gruplara gore anlamli derecede diisiiktii (p=0,001 ve
p=0,025). Antagonist baslangi¢ giiniine kadar serum FSH diizeyindeki artis miktar1 gruplar arasinda anlaml farklilik gostermedi (p=0,39).
Normal yanit veren grupta, zayif ve suboptimal yanith gruplarla karsilastirildiginda, KOH' a yanit oran1 anlamli derecede yiiksekti (p<0,001
ve p=0,019). Antagonist baslangi¢ giiniine kadar serum FSH diizeyindeki artig orani, KOH yanit1 ile pozitif korelasyon gosterdi (r=0,24,
p=0,008). Sonug olarak, serum FSH diizeyinde baslangigtan itibaren artis oran1 gruplar arasinda farklilik gostermese de, normal yanit veren
hastalarin KOH' a yanit verme orani daha yiiksekti. Bu bulgular sunu desteklemektedir; zayif yanit verenler, daha yiiksek baslangic FSH
seviyeleri nedeniyle zaten ilerlemis olan kiigiikk antral folikiillerden olusan sinirli bir havuza sahiptir ve daha yiiksek FSH baglangic
dozlarindan yararlanamayabilir.
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The aim of controlled ovarian hyper-stimulation
(COH) is to promote multifollicular growth By the use
of gonadotropins. For this purpose, increased and
sustained serum FSH concentrations during
stimulation cycles exceed the physiologic threshold
and consequently, achieving multifollicular growth'.

While promoting multifollicular growth, the method
to ensure an ideal response to controlled ovarian
stimulation still remains a matter of debate. Although
ovarian response to gonadotropins is not uniform
among women, a recent study’ have emphasized that 8
to 15 oocytes per cycle are required to obtain optimal
responses associated with live births, with little
variations in GnRH antagonist cycles®. Both poor and
hyper-responses are associated with higher cycle
cancellation rates and are both undesirable treatment
outcomes’. Thats why the focus of treatment
individualization has been mainly focused on FSH
dose adjustment.

The essential therapeutic component leading to
follicular growth is the follicular stimulating hormone
(FSH)° FSH dose individualization based on an
ovarian reserve test could theoretically improve
IVF/ICSI treatment outcome.

Correlations between FSH doses and follicular
recruitment during COH cycles have been defined in
the literature’. Although correlations between FSH
dose and ovarian response have been studied in a
number of studies, there are limited data evaluating
the effects of serum FSH levels on ovarian response”.
Correlation between FSH dose Administration and
achieved serum FSH concentrations are not clear. The
relationship  between too high serum FSH
concentrations above the physiological FSH threshold
and the ovarian response is another unknown.

The aim of this study was therefore to assess whether
serum delta FSH levels differ between poor,
suboptimal and normal responders to a fixed daily
dose of recombinant(rec) FSH dose in flexible
antagonist cycles. FSH dose administration is kept as
a constant by using a high (300 IU) but fixed rFSH
dose for all patients. In addition, the increment rate in
serum FSH levels and its correlation with ovarian
response to COH will be a secondary outcome for this
study.

The question we are trying to find an answer to is:
‘Who would benefit from a higher starting FSH dose
during a controlled ovarian hyperstimulation (COH)
cycle, poor responders or normoresponders?’.

Material and Method

This retrospective cohort study was approved by the
research ethics committee of the local institutional
review board of the University (2017-19/32). The
participants were recruited from a Tertiary University
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Hospital ART Center, between May 2017- January
2018.

Women aged < 39 years with BMI < 35 kg/m”> and
serum FSH <10 IU/L, E2 < 80 pg/ml on cycle day
(CD) 2 who underwent GnRH flexible antagonist
cycles and stimulated with a fixed high dose of 300 TU
recombinant FSH (rFSH) were included.

Exclusion criteria were COH cycles cancelled before
oocyte pick up, cycles with gonadotropin dose
alteration, patients with hypogonadotropic gonadism,
cycles lack data for serum samples on CD2 and on
GnRH antagonist starting day and patients with >15
oocytes retrieved were excluded.

Stimulation protocol

The total number of antral follicles measured between
8-10 mm in diameter on both ovaries was recorded for
each participant on the starting day of COH (CD2).
Flexible GnRH antagonist protocol with recombinant
FSH was used for COH in a daily dose of 300 IU.
From stimulation day 5 and subsequently, follicular
growth was assessed. When at least one follicle
reached 14 mm in diameter, 0.25 mg/0.ml ganirelix
administered onward daily. When at least one follicle
of >18 mm and 2 follicles of >17 mm in diameter
were visualized, final oocyte maturation was induced
by administrating 250 micrograms/0.5 ml of rhCG s.c.
Thirty-four / thirty-six hours later oocyte pick-up was
performed.

Hormonal assay

Basal (cd2) FSH, estradiol(E2), LH and anti-Mullerian
hormone (AMH) levels were analysed for all the
participants. After starting COH, blood samples were
taken on the GnRH antagonist starting day for serum
FSH levels, E2 levels and also for serum progesterone
and E2 on the day of hCG trigger.

COH response assessment

Patients with retrieved oocytes number less than 5 are
defined as the poor response group, suboptimal
response was defined as the retrieval of 5-9 oocytes
and rest of the patients who had 10-15 oocytes
retrieved formed the normoresponder group.

Qutcome measure

Primary outcome is the serum FSH levels on the first
day of GnRH antagonist dose administration and the
delta FSH percentage level (which is calculated as;
serum FSH level on the day of first GnRH antagonist
dose administrated — CD2 serum FSH level / CD2
serum FSH level x100 and expressed as a percentage)
between the groups.

Secondary outcomes are correlations between serum
delta FSH percentage and cycle outcomes (retrieved



Serum FSH Increment and COH Response

oocyte number and the rate of COH response, P and
E2 levels on hCG trigger day). The rate of response to
COH is calculated as; retrieved oocyte number / AFC
x 100 and expressed as a percentage. The rate of
response to COH should be evaluated as a clinical
performance indicator as many parameters which had
been evaluated as laboratory indicators in the Vienna
concensus’.

Statistical analysis:

Study data were summarized using descriptive
statistics values (median with %25-%75 percentile for
categorical variables). Statistical analyses used the the
Kruskal-Wallis (to compare more than two groups)
and Mann—Whitney U (for comparison of ranks
between two groups) non-parametric tests. For the
correlations of categorical variables analyses,
Spearman Rho test was performed. All the analysess
were performed using the SPSS software package for
Mac (Statistical Package for Social Sciences, version
23.0, SPSS Inc., Chicago, Illinois, USA). A two-tailed
p<0.05 was considered statistically significant.

A significant difference was found in serum AMH
levels (pg/L), this was due to the difference between
suboptimal response group and poor response group
(1,26 [0.75-2.0] versus 0.76 [0.26-1.4] respectively
;p= 0.005) and suboptimal versus normal response
group (1,26 [0.75-2.0] wversus 2.38 [1.1-3.1]
respectively, p= 0.007). A significant difference was
also found between groups for AFC. Poor responders
had significantly lower AFC compared to suboptimal
and normal response groups (P<0.001 and p<0.001)
(Table I).

Controlled ovarian stimulation (COH) characteristics
and serum level results for hormone parameters are
shown in Table II.

Table II. Controlled ovarian stimulation (COH)
characteristics and serum level results for
hormone parameters

Results

Of 122 women, 51 were categorized as poor
responders, 52 had suboptimal response and 19 had
normal response. Baseline characteristics for the 3
groups are shown in Table I.

Table 1. Patient baseline characteristics

Poor Suboptimal Normal
Response Response Response p
(<5o00cytes) (4<oocytes<10) (9< oocytes<16) value
(n=51) (n=52) (n=19)
Age (year) 35';)8(%?0' 340(320-37.0) 340 (320-350) 0.1
BMI (kg/m2) 26%%?'8' 25.15(22.0-285) 27.0(220-320) 09
Duration of
infertility 7.0(4.0-11.0x 7.0(4.0-11.0x  6.0(4.0-11.0¢ 0.722
(years)
Diagnosis
Poor ovarian
reserve (POR) 43 (84.3%) 38 (73.1%) 9 (47.4%)
Male Factor 6 (11.8%) 3(5.8%) 5 (26.3%)
Unexplained 2(3.9%) 6 (11.5%) 4 (21.05%)
PCOS 2(3.8%) 1(5.3%)
Endometriosis 3(5.8%)
Baseline AMH 0,76 (0.26-1.4)« 1,26 (0.75-2.0)y  2.38 (1.1-3.1)z <0.0012
AFC 40(3.0-7.0  7.0(4.09.0)  8.0(5.0-12.0)»z <0.0012

Data are given as Median (%25-%75 percentile)
*The Kruskal-Wallis test (for comparison more than two groups)

*¥* The different letters show statistically significance (The Mann—
Whitney U test for comparison of ranks between two groups)

P Suboptimal Normal
oor
R Response Response
esponse (4< (10< p value
(<4 o:)ci/tes) oocytes<9)  oocytes<15)
(n=51) (n=52) (n=19)
Baseline FSH 70(5286) 57(4672) 48 (4153F <0.001°
Baseline LH 34(1834) 345(1535) 26(1226) 0.09
Baseline E TOEE0- 400 ATOEBO o
59.0) 55.0) 56.0) :
Day of first 80(6.090) 70(6.080) 80(6090) 08
antagonist
Antagonistday Bz 2270(123.0- 3795 (180.0- 3995 (3200 o oo
356.0)¢ 7100y 10300y
Antagonistday FSH 180 (148-  168(136-  145(16- (0o
21.0)¢ 20.1)¢ 8y
Gonadotropin dose 2100.0 1800.0
fillto antagonistday  (1800.0-  (1500.0- 210%20(01%?0'0' 0.63
24000)  2100.0) :
Total Gonadotropin 3000.0 3000.0
dose (24000-  (2700.0- 330%20%”%?0'0' 0.242
4500)  3300.0) :
hCG days 1o@oto) ' (g).o- 11.0(20-110) 091
hCG day Ps 03 (0206 05(0308y 06(0.309) 0.002°
hCG day E 507.0 (292.0- 980.0°(761.0- 1483.0 (8370 g 1o
8920y 17830y o247M0p <V
Rate of increment in
oo o e 1470 188.0~ 1900« 039
Retrieved total 304 7(68)r  11(10-13)2  <0.001e
oocyte number
COH success
(Oocyte/AFC x100)  57.14%*  1000%  1444%2  <0.001°
(%)

Data are given as Median (%25-%75 percentile)

*The Kruskal-Wallis test (for comparison more than two groups)

*¥* The different letters show statistically significance (The Mann—
Whitney U test for comparison of ranks between two groups)

P values were found as p=0.85 and p=0.09,
respectively for baseline serum estradiol and LH
levels between the groups. Baseline (cd 2) serum FSH
levels (IU/L) differed significantly between all three
groups (7[5.2-8.6] versus 5.7[4.6-7.2] versus 4.8[4.1-
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5.3], in poor, suboptimal and normal response groups
respectively; p<0.001) (Table II). No significant
differences were found for the starting day of GnRH
antagonist (p=0.8). Also r FSH doses used up to
antagonist starting day and total used rFSH doses were
not different between the groups (p=0,63 and p=0.24,
respectively).

Median serum FSH level on the antagonist starting
day was significantly lower in the normoresponders
compared to poor and suboptimal response groups
(p=0.001 and p=0.025). For normoresponder, poor and
suboptimal groups the median FSH levels were 14.5
IU/L(11.6-16.8), 18 TU/L (14.8-21) and 16.8 IU/L
(13.6-20.1), respectively (p=0.004). The rate of
increase in serum FSH levels (delta FSH percentage)
until the antagonist starting day was not significantly
different between groups (p=0.39) (Table II).

As expected, retrieved total oocyte numbers were
higher for the normoresponder group compared to
poor and suboptimal response groups (p<0.001 and
p<0.001). The median rate of response to COH was
significantly higher for the normoresponder group
compared to poor and suboptimal groups (p<0.001
and p=0.019) (Table II).

Rate of increase in serum FSH levels (delta FSH
percentage) did not show correlation with initial
serum AMH levels overall (r=0.036, p= 0.69). The
increase rate in serum FSH levels until the antagonist
starting day was positively correlated with the
response to COH (r=0.24, p=0.008) (Figure 1).

400,001

300,001 * *

200,00

The COH Response Rate (%)

100,007

T T T T T T T
00 200,00 400,00 600,00 800,00 1000,00 1200,00

Serum FSH Increment Rate (%)

Figure 1.
Scatter plot COH response and Serum FSH Increment
Rate. Correlation r=0.24, p=0.008, r* = 0.022.

Delta serum FSH percentage was also positively
correlated with serum progesterone and estradiol
levels on the day of hCG administration (respectively;
r=0.21, p=0.021 and r=0.21, p= 0.022).
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Discussion and Conclusion

In our study, we found out that spot serum FSH
concentrations measured on the GnRH antagonist
starting day with a fixed high dose of rFSH, were
significantly lower in the group of women with
normal response to stimulation. Based on the total
number of oocytes retrieved following stimulation,
actual ovarian reserve appears to be a more important
determinant rather than serum FSH concentrations.

There are limited studies investigating serum FSH
concentrations during COH cycles. A study conducted
with women who were supposed to have a normal
ovarian reserve stimulated with different doses of
rFSH, reported a significantly higher serum FSH
concentrations with higher doses of gonadotropins®.
However, there was no difference between groups
regarding the numbers of mature oocytes and embryos
achieved. In our study women with different ovarian
response whom received a fixed, high dose of rFSH,
poor and suboptimal responders showed higher serum
FSH concentrations when compared to
normoresponders. In another recent study, although
serum FSH concentrations were similar on the trigger
day among poor responders and normal responders
who received gonadotropins at the same dose (150
IU), significantly lower number of oocytes were
retrieved among poor responders. This could indicate
that the serum FSH concentration is not the primary
contributing factor for yield oocyte number'.

In our study, serum FSH concentrations were
measured during the first phase of the cycle —
follicular phase, before the administration of
antagonists, unlike previous studies. The practical
rationale is that endogenous serum FSH levels might
be suppressed by the antagonist. Therefore, serum
FSH monitoring is warranted during early phases, and
can be useful in determination of COH response or
determination of the doses to be administered. In a
previous study, gonadotropin dose adjustment has
been done in order to prevent poor responses.
However, no improvements were observed in cycle
cancellation rates and in the number of oocytes
recruited''. Therefore, adjustment during the late
periods of the cycle may not bring the desired
benefits.

A recent study investigated associations between
serum FSH concentrations in the predetermined 7
day of the cycle and COH outcomes, in a patient
subgroup who received various rFSH doses (dose
range: 200-300 IU); serum FSH concentrations above
the cut-off value of 22 IU were found to be associated
with poor response'’. Additionally, this study
underlined a negative correlation between serum FSH
levels and the numbers of recruited oocytes and
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embryos. However, delta serum FSH levels were not
evaluated in none of the studies mentioned above.

Studies on pharmacokinetics of exogenous FSH
demonstrated that serum FSH levels were determined
not only by the doses administered but also by the
body weight'. In our study, no significant intergroup
differences were observed in BMI scores.

In tailored dose studies, using <11 AFC as cut-off to
predict poor responders, particularly the counts of
antral follicles 2 to 10 mm in diameter, were assessed
by FSH doses of 150, 225 and 450 IU per day, and the
administration of FSH at higher doses, for poor
responders, dose increments did not provide any
benefit for live birth Rate and were found to be
associated with unnecessarily increased treatment
costs'*. The cut-off value of <I1 is chosen in this
study for AFC to predict poor responders which is
significantly higher than our cut-off value.
Considering higher rates of FSH receptor binding in
patients with good ovarian reserves and adequate
AFC, it is inevitable to wonder whether some dose
increments could improve parameters of response to
COH in those patients with better ovarian reserve
rather than poor responders? We could not know the
percentage of antral follicles which will respond to
COH cycles.

As Vienna consensus aimed to create laboratory
performance indicators for COH results, COH
response rates have not been evaluated clinically’. To
evaluate COH response success rates between groups,
we calculated the ratio of retrieved total oocytes to
AFC as percentage. Although there is a similar rate of
increment for the serum FSH levels between the
groups, COH response rate was higher for the
normoresponder group in our study population.
However randomized, controlled studies are needed to
provide a definitive response to this question.

A comparative study of higher doses including 450 IU
and 600 IU in patients with low ovarian reserve did
not demonstrate any benefits associated with dose
increments'”>. A more recent meta-analysis
emphasized that it was impossible to suggest that dose
increments were beneficial in poor responders, due to
heterogeneity and different cut-off values used in
those studies'®.

In our study, significant differences were observed
between 3 groups for the baseline FSH concentrations.
All of the studies performed with serum FSH levels up
to date, evaluated spot serum FSH levels, but as serum
FSH levels could be dependent on initial values, we
also evaluated the delta serum FSH percentage levels.
In our study, the rate of increment in serum FSH
levels was found significantly correlated with COH
response parameters.

In spite of similar delta serum FSH percentages
observed between tdifferent groups, a better COH

cycle success is achieved in normoresponder group
(144.4%). This could be explained with the presence
of FSH sensitive secondary or small antral follicles (2-
5 mm) that could not be counted during the initial
ultrasonography'’. Due to higher initial baseline FSH
levels within the poor responders, small antral follicles
(2-5 mm) which have been already advanced to antral
follicles (8-10 mm) would not respond to recombinant
FSH. These findings also  support that
normoresponders with normal ovarian reserve and
secondary follicles or small antral follicles, could
benefit from a higher starting FSH dose.

Additionally, several limitations should be mentioned.
Compared to the poor and suboptimal responders, the
sample size of the normoresponders was too small to
be discussed. Also, exclusion of cancelled cycles and
inclusion of only flexible antagonist cycles could be
additional limitations.

In general, the results of this study show that similar
rate of increase in serum FSH levels between different
COH response patients support that actual ovarian
reserve appears to be a more important determinant
rather than serum FSH concentrations, as a parameter
of response to COH cycles. Limited studies have been
conducted to assess serum FSH concentrations and
COH cycle outcomes to date and in this study, our
results demonstrated higher spot serum FSH levels
and excessive amounts of circulating FSH would not
reflect an appropriate direct relationship between
COH response and FSH levels. Since our study is a
retrospective study, unrecognized biases should be
considered. These issues should be studied in a larger
trial with poor responders and a true dose comparison
design.
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ABSTRACT

The pathogenetic pathways in the progression from steatosis to NASH have not yet been fully elucidated. Recent studies reported that the
endocannabinoid system has a role in a variety of steps during chronic liver disease. Endocannabinoids are endogenous lipid mediators with
a mechanism of action through activating cannabinoid receptor 1 (CB1) and cannabinoid receptor 2 (CB2). Stimulation of the CB1 receptors
increases hepatic fatty acid synthesis. Expression of CB2 receptors in fatty liver may be indicative of their association with metabolic
syndrome. The fact that the endocannabinoid system activates various metabolic functions in peripheral tissues suggests that this system may
play a role in the treatment of various diseases. In this study, we examined whether metabolic syndrome and non-alcoholic fatty liver disease
(NAFLD) are associated with expression of cannabinoid receptors. Fifty-four individuals with nonalcoholic steatohepatitis (NASH) and 17
with steatosis based on pathology reports of liver biopsies were included in the patient group. Forty individuals whose liver tissue samples
revealed hemangioma, focal nodules and/or simple cyst, and liver areas and liver tissues that were normal in pathology reports were selected
as the control group. The association between cannabinoid receptor-1 (CB-1R) and -2 (CB-2R) expression, determined
immunohistochemically, and metabolic syndrome criteria and NAS score were determined. A comparison of control (n = 40), steatosis (n =
17) and NASH groups (n = 54) revealed a significant difference in CB-2R expression between patients with steatosis and patients with
NASH. The expression of CB-2 receptor in the steatosis group was statistically significantly higher than in the NASH group (p = 0.017). But
showed no significant difference in CB-2R expression between NAFLD and control groups (p = 0.924). In our study, it was determined that
Cannabinoid receptors-2 (CB-2Rs) were expressed in the liver cells of all patients and the control groups. In addition, the expression of these
receptors was found to be associated with various parameters such as arterial hypertension, obesity, hyperlipidemia and lobular
inflammation.

Keywords: NAFLD. CB-2 receptors. Metabolic syndrome.

Non-Alkolik Steatohepatitli Hastalarda Hepatik Endokannabinoid Reseptor CB1 ve CB2 ekspresyonu ve Metabolik
Sendromla iliskisi

OZET

Steatozdan NASH’a progresyona sebep olan patojenik metabolik yolaklar tam olarak agikliga kavusmamustir. Son donemdeki ¢aligmalarda
endokannabinoid sistemin kronik karaciger hastalig: siirecinde pek ¢ok basamakta rol oynayabilecegi belirtilmistir. Endokannabinoidler
canlilarda, Cannabinoid reseptér 1 (CB1) ve Cannabinoid reseptdr 2’yi (CB2) aktive ederek etkinliklerini gosteren endojen lipid
mediyatorlerdir. Endokannabinoid sistemin kronik karaciger hastalig: siirecinde pek ¢ok basamakta rol oynayabilecegi belirtilmistir. CB1
reseptorlerinin uyarilmasi hepatik yag asidi sentezini arttirdigi ve yagh karacigerde CB2 reseptorlerinin eksprese oldugunun gosterilmesi bu
reseptorlerin metabolik sendromla iliskili olabileceginin gostergesi olabilir. Endokannabinoid sistemin periferik dokularda gesitli metabolik
fonksiyonlar1 aktive etmesi, bu sistemin ¢esitli hastaliklarin tedavisinde rol oynayabilecegini diigiindiirmektedir. Bizim c¢aligmamizda
metabolik sendrom ve Nonalkolik yagli karaciger hastalifiyla cannabinoid reseptdrlerinin ekspresyonu arasinda iligki olup olmadig:
belirlenmistir. Karaciger biyopsilerinin patolojisi raporu NASH olan 54; Steatoz olan 17 kisi hasta grubuna dahil edildi. Karaciger doku
orneklerinde hemanjiom, fokal nodiiler hiperplazi, basit kist saptananlarin patoloji preperatlarindaki normal karaciger alanlar1 ve normal
karaciger dokusu olarak raporlanan 40 kisi kontrol grubu olarak segildi. Immunhistokiyasal olarak CB1 ve CB2 Reseptérleri ile boyanma
olup olmadigi, boyanmanin metabolik sendrom kriterleri ve NAS skoru ile olan iligkisi belirlendi. Kontrol (n=40), Steatoz (n=17) ve NASH
grubu (n=54) CB2-R ekspresyonu agisindan karsilastirildiklarinda, Steatozlu hastalar ve NASH’li hastalarin CB2-R ekspresyonu aralarinda
anlamli farklilik saptandi. Steatoz grubunda CB-2 reseptériiniin ekspresyonu, NASH grubuna gore istatistiksel olarak anlamli sekilde daha
fazlayd: (p= 0.017). Fakat NAYKH ve kontrol grubundaki hastalarin CB2-R ekspresyonu yiizdeleri karsilastirildiginda iki grup arasinda
CB2-R ekspresyonu arasinda anlaml farklilik yoktu (p= 0.924). Calismamizda Kannabinoid reseptorleri-2’nin (CB-2R'ler), tiim hastalarin ve
kontrol grubunun karaciger hiicrelerinde eksprese edildigi belirlenmistir.Ayrica bu reseptorlerin ekspresyonu, arteriyel hipertansiyon,
obezite, hiperlipidemi ve lobiiler inflamasyon gibi gesitli parametrelerle de iligkili saptanmigtir.

Anahtar Kelimeler: NAYKH; CB-2 reseptorleri. Metabolik sendrom.
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The prevalence of metabolic syndrome is high, and
this large population of metabolic syndrome patients
is at risk for developing non-alcoholic fatty liver
disease (NAFLD)'. Endocannabinoids are endogenous
lipid mediators that function through activation of
cannabinoid receptor 1 (CB-1R) and cannabinoid
receptor 2 (CB2-R)*”. Recent studies have indicated
that the endocannabinoid system (ECS) is involved in
a variety of steps in the path leading to chronic liver
disease, including inflammation, regeneration and
fibrogenesis of the liver and associated with a lower
insulin resistance risk>®. ECS regulates energy intake
through central and peripheral metabolic pathways.
Activation of ECS leads to increased food intake and
affect lipolysis and glucose metabolism’. ECS affects
homeostatic pathways through modification of
anorexigenic (such as leptin) and orexigenic hormones
(such as ghrelin). There is a decrease in the inhibition
of endocannabinoid levels of obese individuals which
causes insulin resistance'®!!. Therefore, inhibition of
endocannabinoids may be effective for reducing the
prevalence of the metabolic syndrome™*'*"'2,

As shown in the studies of animal models, activation
of CB-1R in hepatocytes causes hepatic steatosis by
increasing de novo fatty acid synthesis and expression
of lipogenic enzymes, conversely was showed on CB-
1 knockout mice that the hepatic steatosis did not
develop despite the high-fat diet"?.

Rimonabant (SR141716) is a selective CB-1R
antagonist, with an affinity to centrally acting CB-1R.
In a human study to determine the role of CB-1R in
NAFLD development, liver fat content was measured
in patients who were using rimonabant by magnetic
resonance  spectroscopy’". In obese individuals,
rimonabant has been shown to reduce liver fat and to
cause loss of weight in humans''*. However, there
were negative side effects of rimonabant including
impairment of cognition, motor functions and a
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predisposition to psychoses, depression. As a result,
Rimonabant was withdrawn from the markets to avoid
side effects, researchers evaluated peripherally
restricted CB-1 antagonists. Dronabinol, a synthetic
tetrahydrocannabinol (THC), is a CB-1R and CB-2R
agonist, increases body mass index probably through
appetite stimulation'>, Compared with rimonabant, the
second generation reverse agonist / antagonist of CB-
1R, TM-38837, reduced CNS penetration with
peripheral selectivity'.

It was shown that CB-2R antagonist and cannabis
inhibit cytokines and increase anti-inflammatory
action, prevent fibrosis progression and NAFLD*>¢16,
Namacizumab (RI-018) is a first in class functional
antagonist of CB-1R, and currently evaluated in
treatment of NASH, liver fibrosis, metabolic disease'”.

CB-2 agonist stimulation causes conversion of white
adipose tissue (WAT) to brown, which stimulates
thermogenesis, resulting in calorie expenditure during
rest and exercise'’. CB-2 antagonists affects energy
homeostasis by increasing food intake'’. The role of
CB-2 in NAFLD and its relationship with CB-1 are
not fully understood. Da Gottardi et al have shown
that on human hepatocytes incubated with oleic acid,
addition of CB-1 and CB-2 agonists increased the
steatosis'®. Furthermore, CB-2 agonists increased CB-
1 expression, steatosis occurred in hepatocytes result
of lipid accumulation.

A significant increase in both CB-1 and CB-2
expression was detected in liver biopsies from patients
with acute and chronic liver damage, correlating with
the stage of inflammation.>'*". There are
contradictory data in studies on animal models that
cannabis contributes to fibrosis or preserving from
fibrosis'®*’. More research is required on this issue. It
was shown that CB-1 was expressed in activated
hepatic stellate cells (HSCs)’.

There are conflicting data on how cannabis and its
derivatives affect fibrogenesis in patients with chronic
liver disease in animal models studies, which is why
further research is needed on this subject.

In this study, we determined the expression of CB-2R
and CB-1R as immunohistochemically in the patients
who have non-alcoholic fatty liver disease and in the
people who have normal liver and we investigated the
association between these receptors and obesity,
metabolic syndrome, type 2 diabetes, hepatic steatosis,
steatohepatitis, insulin resistance hyperlipidemia, and
other biochemical parameters.

Material and Method
Study Design and Case Selection

Fifty-four individuals with nonalcoholic
steatohepatitis (NASH) and 17 with steatosis based on
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pathology reports of liver biopsies in the School of
Medicine, Uludag University, were included in the
patient group. Pathology reports of patients who
underwent liver partial resection or wedge biopsy by
detecting a solitary lesion in the imaging performed
for any reason in the liver were scanned from
electronic files. Forty individuals whose liver tissue
samples revealed hemangioma (n = 21), focal nodules
(n = 3), simple cyst (n = 4), or normal livers/liver
areas (n = 12) in pathological preparations were
chosen as the control group. Signed informed consents
were taken from the subjects and their height, weight,
circumferences of waist and hips and systolic and
diastolic blood pressures were measured. Individuals
with a BMI (body mass index) between 18.-25 kg/m2
were considered normal weight, with a BMI between
25-29.5 kg/m2 overweight and with a BMI > 30
kg/m2 obese. Anthropometric measurements and
routine biochemical examinations of the control group
were achieved through retrospective scanning of
electronic and archived medical records. Hepatic
steatosis was graded on a score of 1 to 3 as follows:
Grade 1, mild; Grade 2, moderate; Grade 3, severe.
Metabolic syndrome (MS) was diagnosed based on
NCEP-ATP III criteria. MS was diagnosed if three or
more of these factors were present”. Exclusion
criteria were less than 18 years of age, daily alcohol
use (females, >20 g/day; males, >30 g/day), presence
of acute or chronic viral hepatitis in serological and
pathological examinations, positive serological results
for autoimmune hepatitis or biliary cirrhosis, presence
of inflammatory bowel disease, presence of hereditary
metabolic disease, presence of acute or chronic
diseases, continuous drug use, and pregnancy. Insulin
resistance was defined as a Homeostasis Model
Assessment (HOMA) index > 2.5.

Ethical considerations

Methods and principles of the present study were
approved by Ethics Committee of Uludag University
School of Medicine (Decision number: 2010-2/14).

Immunohistochemical Analysis

Pathological samples from patients with NAFLD (n =
71) and pathological samples from control group
individuals (n = 40) were selected from the pathology
archive and stained immunohistochemically with
antibodies against CB-1R and CB-2R using suitable
techniques. NASH was scored based on the criteria of
The Pathology Committee of the NASH Clinical
Research Network (Network scoring system)™. Non-
alcoholic fatty liver disease activity score (NAS); It
consisted of the sum of steatosis, lobular inflammation
and hepatocyte ballooning scores, and the total score
was between 0-8. Steatosis, lobular inflammation, and
ballooning degeneration were scored histologically
and assigned a grade of 0-3 and a stage of 0-4 (fibrosis
= stage). A NASH activity score (NAS) > 5 was

regarded as NASH, NAS = 3-4 as borderline, and
NAS < 3 as no NASH. Patients were divided into two
groups: a NASH group, with NAS > 5 (n = 54), and a
Steatosis group, with NAS < 4 (n = 17). Steatosis and
NASH groups together composed NAFLD group
(n=71).

Hematoxylin/eosin staining for histological evaluation
of paraffin-embedded liver sections (3-4 micrometer)
was performed using standard methods. Paraffin-
embedded liver sections were deparaffinized and
rehydrated, incubated in hydrogen peroxide than
washed in PBS buffer. Super block was applied, and
samples were incubated for 5 minutes to block
nonspecific background staining. The samples were
treated for 1 hour with anti-CB-1R (ab23703, 200 ug
at 0.4 mg/ml; Abcam, Cambridge, England) and rabbit
polyclonal anti-CB-2R (1:100; Abcam, Cambridge,
England) antibodies. After washing, Anti-polyvalent
and Histostain-Plus were sequentially applied, and
samples were incubated for 10  minutes.
Diaminobenzidine (DAB) was applied to the tissue as
a chromogen. Staining was assessed under a light
microscope, with intense and homogenous brown
staining of hepatocyte nuclei considered to indicate
positive antibody staining. The percentages of
hepatocytes with nuclear or cytoplasmic staining were
calculated by examining specimens under high
magnification.

Statistical analysis

Statistical analyses of the data were performed using
the SPSS13.0 statistical software package. The
Shapiro-Wilk test was used to investigate whether the
data were normally distributed. For non-normally
distributed data, the Mann-Whitney U test was used
for comparisons between two groups, whereas the
Kruskal Wallis test was used for comparisons among
more than two groups. Descriptive statistical data
were expressed as median (minimum - maximum) for
continuous variables. Categorical variables were
expressed as frequency and percentages and were
analyzed using Pearson Chi-square test and Fisher’s
exact Chi-square test. Correlations between variables
were investigated using Pearson correlation and
Spearman correlation coefficients. Differences with a
p-value < 0.05 were considered significant.

Results

Pathological findings review of the liver biopsies of
the patients revealed that the most common type of
histological steatosis in steatosis group was grade 1
steatosis with 64.7% (n = 11) while grade 2 steatosis
was the most common type in NASH and NAFLD
groups with 53.7% and 45% (n = 32), respectively.
No grade 3 lobular inflammation was detected in our
patients with steatosis, whereas lobular inflammation
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and ballooning were present in all patients in NASH.
An analysis of the distribution of patients in the
steatosis group according to NAS score showed that
the highest percentage of patients (58.8%) had a score
of 4; 33.3% (n = 18) of patients had a score of 5,
33.3% (n = 18) had a score of 6, 31.5% (r =17) had a
score of 7, and 1.9% (n = 1) had a score of 8. No
correlation was detected between CB-2R expression
percentages of patients and NAS score in both
steatosis group and NASH group (respectively, p =
0.941 and p = 0.889).

A comparison of CB-2R expression among control (n
= 40), steatosis (n = 17), and NASH groups (n = 54)
revealed a significant difference in CB-2R expression
between patients with steatosis and patients with
NASH. The expression of CB-2 receptor in the
steatosis group was statistically significantly higher
than in the NASH group (p = 0.017) [Table I and
Figure 1]. However, showed no significant difference
in CB-2R expression between patients in NAFLD and
control groups (p = 0.924).

Table I. Percentage of cells immunohistochemically
stained with anti-CB-2R antibodies

% CB--R
expression

Median (min -max)

Inter-group significance

p-value (p values)

Control

(n =40) 72.5 (20-95) Control-Steatosis  0.084
: 0.043

Steatosis 90 (50-100) ControNASH  0.243

(n=17)

NASH .

(n =54) 75 (20-100) Steatosis-NASH  0.017

Min, minimum; max, maximum; n, number of patients.

100 i 1
90 - l
80 |-
70
cb2 3
60 |
50 -
40 -
30 |-
20 | —4— L o
0 1 2
groups

(0: Control, 1: Steatosis, 2: NASH groups)

Figure 1:
Box plot of patients” immunohistochemical staining
percentages of cell nuclei with CB-2R antibodies
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The percentages of immunohistochemically stained
hepatocyte nuclei and correlations between
histopathological findings and CB-2R expression are
shown in Tables I, II and IIl. The percentages of
hepatocytes with nuclear or cytoplasmic staining are
shown in Figure 2.

Table II. Correlation between CB-2R expression and
pathological findings in the NAFLD group

(n=T1)
R p-value
Histological steatosis -0.182 0.129
Lobular inflammation -0.243 0.041
Ballooning -0.055 0.648
Portal inflammation -0.075 0.533
Fibrosis stage -0.041 0.732

Table III. Correlation between histopathological

findings and CB-2R expression

Steatosis NASH
R p-value r p- value

Histological 0202 0438 0067 0632
steatosis

Lobular 0171 0512 0083 0550
linflammation

Ballooning 005 0835 0127  0.359
Portal 022 0383 005 0687
linflammation

Fibrosis 0093 072 0070 0613
stage

NAS 0020 0941 0019  0.889
Score

Detailed demographic, clinical and laboratory findings
relating to Steatosis, NASH and Control groups are
shown in Table IV. CB-2R expression in patients with
hyperlipidemia was significantly different between
steatosis and NASH groups (p = 0.019, Table V). In
the assessment of all the patients with steatosis and
NASH (NAFLD group), 40.84% (n = 29) of the
patients had hyperlipidemia while 57.74% (n = 41)
did not. No significant difference was detected
between CB-2R expressions of patients with and
without hyperlipidemia in NAFLD group (p=0.650).
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. gl
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-
-

Figure 2.
The percentages of hepatocytes with nuclear or cytoplasmic staining

A-B: Hepatocytes showing 90% nuclear and cytoplasmic staining for CB-2R (NAS score, 6) Original magnification: x100
(A) or x200 (B).

C-D: Hepatocytes and bile ducts in portal area showing 50% nuclear staining for CB-2R (NAS score, 7) Original
magnification: x100 (C) or x200 (D).

E: Negative staining for CB-1R in hepatocytes and positive staining for CB-1R in lymphocytes in portal area (NAS score, 6).
Original magnification: x200.

F: Negative staining for CB-1R in hepatocytes. Original magnification: x100.
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Table IV. Demographic, clinical and laboratory findings

A. Eroglu Haktanir ve ark.

Steatosis (n=17) NASH (n=54) Control (n=40)
Variables Median Median Median p- value Inter-group significance
(min-max) (min-max) (min-max)

AST (IULL) 53.0 (25.0-159.0)  56.0 (20.0-181.0) 20.5 (7.0-58.0) <0.001 c¢-s<0.001 c-n0.001 s-n 0.731
ALT (IUL) 78.0 (14.0-296.0)  98.0 (30.0-271.0) 17.0 (7.0-82.0) <0.001 ¢-s<0.001  c-n0.001 s-n 0.345
ALP (IUL) 74.0 (47.0-175.0)  85.5(47.0-625.0) 66.5 (30.0-323.0) 0.007 c¢-s0365  ¢-n0.002 s-n 0.159
GGT (IUlL) 58.0 (16.0-100.0)  68.5 (21.0-559.0) 46.0 (12.0-168.0) 0.002 c-s0.188  ¢-n0.001 s-n0.138
T.bilirubin (mg/dL)  0.59 (0.22-1.34) 0.64 (0.27-2.9) 0.735 (0.16-2.38) 0.800

D.bilirubin (mg/dL)  0.25(0.1-0.9) 0.260 (0.01-0.94) 0.355 (0.07-1.0) 0.181

Albumin (g/dL) 4.8 (3.6-5.58) 45 (2.3-5.6) 4.2(2.8-5.1) 0.041 ¢-s0.032 ¢-n0.036 s-n 0.521
(anqig%‘ﬁride 1440 (50.0-503.0) 1910 (49.0-553.0) 1050 (37.0-641.0)  <0.001 ¢-s0.003 cn0.001 50544
HDL-C (mg/dL) 42.0(27.0-65.0)  42.0 (26.0-62.0) 49.5 (14.8-86.0) 0.006 cs0.114  ¢-n0.001 s-n 0.450
LDL-C (mg/dL) 110.0 (84.0-220.0)  150.5 (72.0-242.0) 99.5 (65.0-186.0) <0.001 c-s0.05 c-n 0.001 s-n 0.006
FBG (mg/dL) 103.0 (85.0-316.0)  100.0 (66.0-287.0) 99.0 (96.0-100.0) <0.001 c-s 0.001 c-n 0.001 s-n 0.941
Insulin (ulU/mL) 18.6 (7.6-10.8) 14.8 (0.3-78.6) - 0.655

Diabetes (%) 41.2 37.0 - <0.001  c-s 0.001 c-n 0.001 s-n 0.759
Hypertension (%) 294 33.3 25.0 0.682

Hyperlipidemia (%) 35.3 42.6 25 <0.001 c-s 0.002 c-n 0.001 s-n 0.593
Age (years) 50.0 (29.0-62.0)  46.0 (20.0-59.0) 43.0 (18.0-80) 0.467

Sex (Female/Male) 10/7 28/26 25/15

BMI (kg/m2) 32.7(25.0-35.6)  32.25(21.0-49.0) 24.39 (19.7-29.0) <0.001 c-s 0.001 c-n 0.001 s-n 0.590
WC (cm) 105.0 (90.0-114.0)  106.0 (80.0-132.0) 0.594

gridGe stealosis 50 (0.0-3.0) 20(1.030) 0,670

ALT, alanine aminotransferase; AST, aspartate aminotransferase; ALP, alkaline phosphatase; BMI, body mass index; FBG, fasting
blood glucose; GGT, gamma-glutamyl transpeptidase; HDL-C, high density lipoprotein cholesterol; LDL-C, low density

lipoprotein cholesterol; WC, waist circumference
¢, control group; s, steatosis group; n, NASH group

Table V. Percentage of cells immunohistochemically
stained with anti-CB-2R antibodies in
patients with hyperlipidemia

When association between CB-2R and age, height,
circumferences of waist, hips and neck, BMI, weight,
systolic tension and diastolic tension values were
independently investigated among the patients in
steatosis group, no correlation was detected (p >
0.05).

There was a negative correlation between CB-2R
expression and systolic arterial tension, diastolic
arterial tension, and HDL values of patients in the
NASH group. CB-2R expression was also negatively
correlated with systolic tension in the NAFLD group
(respectively, » = 0.254; p = 0.032 and » = 0.272; p =
0.023). There was no correlation between CB-2R
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expression and other biochemical parameters and
demographical data.

An examination of the association between CB-2R

% CB-2R expression expression and histological steatosis, lobular
Vedian (i p-value | inflammation, ballooni tal inflammation and
Median (min-max) inflammation, ballooning, portal inflammation an
fi is st in th AFLD h
Steatosis (1=17) 90 (65-100) 0.019 ibrosis stage in the N group showed a
significant correlation only for inflammation (r=
NASH (n = 54) 80 (50-100) 0.243; p = 0.041). In this case, the percentage of CB-

2R expression decreased as lobular inflammation
increased (Table V).

HOMA IR was > 2.5 in 70% (n = 12) of the steatosis
group and 83% (n = 46) of the NASH group. No
statistically significant difference was detected
between CB-2R expressions of patients with HOMA
IR >2.5 and patients with HOMA IR<2.5 both in the
steatosis and NASH groups (p = 0.442, p = 0.765,
respectively).

A comparison of CB-2R expression percentages in
obese patients in both steatosis and NASH groups
showed that CB-2R was detected at higher levels in
obese patients in the steatosis group (p = 0.09). In the
comparison between CB-2R expressions of patients
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without metabolic syndrome in steatosis group and
patients without metabolic syndrome in the NASH
group, receptor expression was detected to be higher
in the steatosis group (p = 0.002). No statistical
significance was determined in terms of CB-2R
expression between existence or non-existence of
metabolic syndrome in NAFLD group (p = 0.940)

When the percentage of stained nuclei was identified,
CB-2R expression median value was found to be 90
(50-100) in the steatosis group, 75 (20-100) in the
NASH group and 72.5 (20-95) in the control group (p
= 0.043). In 14% of patients in the NAFLD group,
nuclear CB1-R staining was observed only in some
lymphocytes in the portal area. CB-2Rs showed
nuclear and cytoplasmic staining in 62.5% (n = 25) of
individuals in the control group, 17.6% (n = 3) of
patients in the steatosis group, and 40.7% (n = 22) of
patients in the NASH group. In 73% (n = 52) of cases
in the NAFLD group, epithelial cell nuclei of bile
ducts in portal areas showed positive CB-2R staining.
Histological and immunochemical evaluations showed
no nuclear staining and very slight cytoplasmic
staining for CB-1R in patients in the NAFLD and
control groups.

Discussion and Conclusion

Despite the numerous recent studies which were
conducted with animals, the therapeutic effects of
cannabinoids have been evaluated in a limited number
of human studies and have been indicated an
association  between  cannabinoids and  the
development of fatty liver. Animal studies have shown
an association between the cannabinoid system and
the development of fatty liver secondarily to various
other factors, such as obesity, a high-fat diet, and
ethanol consumption'"'**. In our study, a comparison
of patients with steatosis and NASH patients with
hyperlipidemia showed that CB-2R expression was
significantly higher in the steatosis group (p = 0.019).
Detection of CB-2R in fatty liver in a previous study
was taken as evidence of an association with
metabolic syndrome®™'"**. In our study, we found no
difference between CB-2R expression with and
without metabolic syndrome or in insulin-resistant
patients either steatosis (p = 0.200) or NASH (p =
0.124) groups. It has been reported that, in NAFLD,
CB-2 receptors are expressed in hepatocytes,
cholangiocytes, and liver stellate cells'>*2". Unlike
this latter study, we found that CB-2Rs are expressed
not only in patients with steatosis and NASH, but also
in hepatocytes of normal liver tissue. We further
found that the expression ratio in the steatosis group
was higher than that in the NASH group (p = 0.017).
It is likely that a clear result on this point could not be
obtained in these previous studies because of their
very small sample size of the control group with

normal liver areas. The reason for the small number
of patients with steatosis in our study was that the
biopsy was performed on patients who were thought
to be at an advanced stage.

CB-R stimulation increases development of diet-
induced obesity and fatty liver disease in liver'®'**"%,
Glycemic  control, insulin  resistance  and
dyslipidemina of the patients has been improved with
the treatment with rimonabant™. Even though the
rimonabant was sold for the treatment of obesity, it
was withdrawn from market because of significant
psychiatric side effects, especially depression, anxiety
and suicidal ideation’™*'. An immunohistochemical
analysis of normal liver tissue for CB-1R expression
detected occasional CB-1R immunoreactivity in the
sinusoidal wall, but marked immunoreactivity in
samples from cirrhosis patients, predominantly in
spindle cells in fibrotic septa, inflammatory cells, and
ductus epithelial cells™'**'. Our immunohistochemical
analyses showed no CB-1R staining of hepatocyte
nuclei in any cases, whereas some lymphocytes in the
portal area displayed positive nuclear staining. Our
findings are consistent with the hypothesis that CB1-
Rs are expressed at levels too low to detect
immunohistochemically in both normal and NAFLD
tissues.

Experimental studies have demonstrated that CB-2R
stimulation decreased IL-6 production and enhanced
the anti-inflammatory cytokine IL-10 so that serum
transaminases decreased owing to a reduction in
inflammatory cell infiltration and improved hepatic
inflammatory response’*’. Conversely, CB-1R has
caused hepatic fibrosis. According to these findings
the liver EC system can be the target of treatment in
various liver disease.

In our study, we found that, in the NAFLD group, CB-
2R expression was negatively correlated with only one
pathological finding, namely lobular inflammation (»
=0.243, p = 0.041).

Attempts to form a coherent synthesis of all these
results highlight the incompleteness of our
understanding of the in vivo effects of CB-2R
agonists. Further research is needed as to whether
these agonists (CB-1 and CB-2) have effects and
benefits in the treatment of various stage liver
diseases.

The current study, in which we investigated the roles
of the endocannabinoid system in NAFLD by
studying clinical, demographic, biochemical and
histopathological parameters of patients, is perhaps
the most comprehensive and methodical of the
admittedly few previous human studies on the subject
in the literature. In contrast to the limited information
in the literature, although we found that the absence of
CB-1R expression in liver cells and the presence of
CB-2R in the liver cells of all patients as well as those
of control individuals were associated with several
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parameters, including arterial tension, obesity,
hyperlipidemia and lobular inflammation, we are
unable to form a clear and definitive conclusion.

Ultimately, there is a need for more data and
additional studies to determine the importance of the
endocannabinoid system in the pathogenesis of
NAFLD and metabolic disorders and its role in
treatment options.
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0OZGUN ARASTIRMA

Eriskin Still Hastaliginda interldkin-1 inhibitorii Tedavisinin
Etkinlik ve Yan Etkilerinin Degerlendirilmesi

Tugba OCAK', Burcu YAGIZ?, Belkis Nihan COSKUN?, Yavuz PEHLiVAN?,
Hiiseyin Ediz DALKILIC?

Bursa Sehir Hastanesi, Romatoloji Klinigi, Bursa, Tiirkiye.

*  Bursa Uludag Universitesi Tip Fakiiltesi, Romatoloji Bilim Dali, Bursa, Tiirkiye.

OZET

Eriskin Still hastaligi (ESH) multigenik otoinflamatuar bir hastaliktir. Interlokin (IL)-1 inhibitorleri tedaviye direngli ESH’de kullanilabilir.
Caligmamizda ESH’de IL-1 inhibitorlerinin etkinlik ve yan etkileri ile ilgili ger¢ek yasam deneyimimizi sunmayr amagladik. Hastanemiz
romatoloji kliniginde Ocak 2016-Mart 2024 tarihleri arasinda ESH tamisi ile takip edilen 24 hastanin dosyasi retrospektif olarak incelendi.
Anakinra alan 22 hasta ve kanakinumab alan 5 hasta mevcuttu. Kanakinumab alan hastalardan 3 tanesi daha 6nce anakinra tedavisi almist1.
Calismaya dahil edilen hastalarin ortalama tani yas1 29,7 (16,5-75,3) yildi. Hastalarin 16’s1 kadindi. Anakinra alan hastalarin ortanca takip
stiresi 13,5 (0,8-92,5) ay saptandi. Hastalarin anakinra baglangig, 3. ay ve son vizitleri arasinda ates, bogaz agrisi, dokiintii, artrit, artralji,
modifiye Pouchot skoru, ferritin, sedimentasyon ve C-reaktif protein parametrelerinde istatistiksel agidan anlaml fark mevcuttu (p<0,001,
p<0,001, p<0,001, p<0,001, p=0,001, p<0,001, p<0,001, p<0,001 ve p<0,001, sirasiyla). Kanakinumab alan hastalarin ortalama takip siiresi
70,2+46,7 aydi. Kanakinumab baslangici, 3.ay ve son poliklinik vizitindeki dokiintii, modifiye Pouchot skoru ve sedimentasyon degerleri
arasinda istatistiksel agidan anlaml fark saptandi (p=0,015, p=0,015 ve p=0,029, sirasiyla). Anakinra tedavisi ile 1 hastada alerjik cilt
dokiintiisti, 1 hastada tekrarlayan idrar yolu enfeksiyonu, 1 hastada 16kopeni ve nétropeni saptandi. Kanakinumab tedavisi ile yan etki
goriilmedi. IL-1 inhibitorleri geleneksel tedaviye yanit vermeyen ESH hastalarinda ilk basamak biyolojik ajan olarak diisiiniilebilir.

Anahtar Kelimeler: Anakinra. Eriskin Still Hastaligi. Kanakinumab.

Evaluation of the Efficacy and Side Effects of Interleukin-1 Inhibitor Therapy in Adult Still's Disease

ABSTRACT

Adult Still's disease (ASD) is a multigenic autoinflammatory disease. Interleukin (IL)-1 inhibitors can be used in treatment-resistant ASD.
We aimed to present our experience with the efficacy and side effects of IL-1 inhibitors in ASD. The records of 24 patients who were treated
in the rheumatology clinic of our hospital between January 2016 and March 2024 with a diagnosis of ASD were retrospectively analyzed.
There were 22 patients who received anakinra and 5 patients who received kanakinumab. Three of the patients receiving kanakinumab had
previously been treated with anakinra. The mean age at diagnosis was 29.7 (16.5-75.3) years. Sixteen of the patients were female. The
median follow-up time of patients who received anakinra was 13.5 (0.8-92.5) months. There were statistically significant differences in
fever, sore throat, rash, arthritis, arthralgia, modified Pouchot score, ferritin, erythrocyte sedimentation rate (ESR) and C-reactive protein
between baseline anakinra, month 3 and the last visit (p<0.001, p<0.001, p<0.001, p<0.001, p<0.001, p=0.001, p<0.001, p<0.001, p<0.001
and p<0.001, respectively). The mean follow-up time of patients receiving canakinumab was 70.2+46.7 months. There was a statistically
significant difference between the rash, modified Pouchot score and ESR at baseline, month 3 and the last outpatient visit (p=0.015, p=0.015
and p=0.029, respectively). Allergic skin rash in 1 patient, recurrent urinary tract infections in 1 patient, leukopenia and neutropenia in 1
patient were observed with anakinra. No side effects were observed with kanakinumab. IL-1 inhibitors can be considered as first-line
biologic treatment in patients with ASD who do not respond to conventional treatment.

Keywords: Anakinra. Adult Still disease. Canakinumab.
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yolaklarin etkili oldugu diisiiniilmektedir™. IL-1p ana
proinflamatuar sitokindir. IL-1B’nin artis1 ates,
dokiintii, artrit, hepatosplenomegali, lenfadenopati
gibi bulgular ile akut faz reaktanlarinda yiikseklik ve
nétrofiliden sorumludur®. ESH klinik seyri monosiklik
sistemik, polisiklik sistemik ve kronik artikiiler tip
olmak iizere ii¢ farkl fenotipe gore simiflandirilmistir.

ESH tedavisinde birincil hedef inflamasyonu
azaltmak, organ hasarmi ve mortalitesi yiiksek olan
hemafagositik lenfohistiyositozu (HLH) Onlemektir.
Birinci basamakta non steroid anti inflamatuar ilaglar
(NSAIT), glukokortikoidler ve konvansiyonel sentetik
hastalik modifiye edici anti-romatizmal ilaglar
(csDMARD) kullanilmaktadir. Hayati tehdit edici
durumlarda ve steroid bagimli hastalarda ikinci
basamak tedavi gerekir®. ESH tedavisinde uluslararasi
kabul gormiis bir tedavi Onerisi bulunmamaktadir.
ESH yo6netimi ile ilgili az sayida iilkeye 6zgii kilavuz

yaymlanmugtir”®. ESH tedavisinde IL-1
inhibitorlerinin kullanimina yonelik oneriler 2019
yilinda ftalyan uzman grubu tarafindan

gelistirilmistirg. Hastalarin biiyiikk bir kisminda IL-1
inhibitorleri ile semptomlarda kalic1 remisyon ve
inflamatuar belirteglerde diizelme olmasi nedeniyle
IL-1  inhibitdrlerinin  olumlu etkisi Onerilerde
sunulmustur®. Tiirkiye’de bulunan IL-1 inhibitorleri
anakinra ve kanakinumabtir. Anakinra ESH sistemik
ve eklem bulgularinin tedavisinde etkinligi gosterilmis
ilk biyolojik ajandir’. Anakinra rekombinan
glikozillenmis bir insan IL-1 reseptor antagonistidir'.
Kanakinumab segici olarak IL-1B’yi hedefleyen bir
insan monoklonal antikorudur'".

ESH nadir bir hastalik olmakla birlikte inflamasyonun
kontrol edilememesi durumunda mortalitesi yaklagik
%41 olan HLH tablosuna neden olabilir'”. ESH’de
uygun tedavi ile inflamasyonun baskilanmasi oldukg¢a
onemlidir. Standart bir tedavi yaklagimi olmayan bu
hastalikta IL-1 inhibitdrlerinin etkinlik ve yan etkileri
ile ilgili ger¢ek yasam deneyimimizi sunmayi
amagladik.

Gereg ve Yontem

Bursa Uludag Universitesi Tip Fakiiltesi Romatoloji
Bilim Dalinda Ocak 2016-Mart 2024 tarihleri arasinda
poliklinik kaydi olup Yamaguchi kriterlerine'® gore
ESH tanisi olan IL-1 inhibit6rii alan hastalar hastane
elektronik sisteminden retrospektif olarak tarandi.
Calismaya 24 hasta dahil edildi. Hastalarin yas,
cinsiyet, tan1 yasi, ek hastaliklari, tan1 anindaki klinik
bulgular1 (ates, bogaz agrisi, dokiintii, artralji, artrit,

myalji, hepatomegali, splenomegali, kilo kaybu,
halsizlik, lenfadenopati), aspartat aminotransferaz
(AST), alanin aminotransferaz (ALT), laktat

dehidrogenaz (LDH), trigliserit, ferritin, D-dimer,
fibrinojen, sedimentasyon, C-reaktif protein (CRP),
prokalsitonin, 16kosit, ndotrofil, hemoglobin ve
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trombosit sonuglari degerlendirildi. Tiim hastalarin
ESH icin IL-1 inhibitérii Oncesinde aldigi diger
tedaviler, anakinra ve kanakinumab tedavisinde kalma
stireleri, ila¢c kesilme nedenleri ve ilag yan etkileri
kayit edildi. En az 3 ay siire ile anakinra ve/veya
kanakinumab  tedavisi alan hastalarin  tedavi
baslangici, tedavinin 3. ayindaki ve son poliklinik
vizitindeki klinik bulgulart (ates, bogaz agrisi,
dokiintii, artrit, artralji), hastalik aktivitesi ile ferritin,
sedimentasyon ve CRP sonuglari Kkarsilastirildi.
Hastalik aktivitesi icin modifiye Pouchot skoru
degerlendirildi'*. Modifiye Pouchot skorunun 0 olmasi
komplet remisyon olarak kabul edildi. Modifiye
Pouchot skorunda hastalikla ilgili 12 parametre
degerlendirilmekte olup, her parametre bir puana
karsilik gelmektedir. Degerlendirilen parametreler
ates, dokiintl, bogaz agrisi, myalji, artrit, plorit,
pnoémoni, perikardit, hepatomegali veya karaciger
fonksiyon testleri anormalligi, lenfadenopati, 16kositoz
ve yiiksek serum ferritin diizeyidir'*. Ates 39 santigrat
derece ve tizeri sicaklik olarak tanimlandi. Deri
dokiintiisii, 6zellikle gévde ve ekstremitelerde somon
benzeri makiiler veya makulopapiiler dokiintii
mevcutsa pozitif olarak kabul edildi. Plorit; plevral
eflizyona bagl ploritik agri, pndmoni; akciger grafisi
veya bilgisayarli gogiis tomografisinde konsolide
alanlarin olmasi, perikardit ise perikardiyal siirtiinme
sesi bulgusu ve ekokardiyografi ile kanitlanmis
eflizyon olarak tanimlandi. Hepatomegali, ultrason,
bilgisayarli tomografi veya manyetik rezonans
goriintiileme ile kamtlandi. Lokositoz 15000/mm’ ve
iizeri, yiiksek ferritin diizeyi 3000 ng/mL olarak
degerlendirildi.

Istatiksel Analiz

[statistiksel analiz, SPSS (Statistical Package for the
Social Sciences) software versiyon 26.0 kullanilarak
yapildi. Degigkenlerin normal dagilima sahip olup
olmadigint  belirlemek i¢in  Shapiro-Wilk  ve
Kolmogorov-Smirnov testi kullanildi. Nicel verilerden
normal dagilim gosterenler ortalama =+ standart sapma
ile, normal dagilim gdstermeyenler ortanca
(minimum-maksimum) olarak sunuldu. Tedavi
baslangici, 3. ay ve son vizitteki nitel verilerin
karsilastirilmasinda Cochran’s Q testi, nicel verilerden
normal dagilim gdsterenler igin Friedman testi, normal
dagilim gostermeyenler icin tekrarlt Slgiimler varyans
analizi kullanildi.

Bulgular

Caligmaya dahil edilen hastalarin ortalama tani yasi
29,7 (16,5-75,3) yild1. Hastalarin 16’s1 kadindi. IL-1
inhibitorii tedavisi alan tiim hastalarin tan1 anindaki
klinik ve laboratuvar Ozellikleri Tablo I’de
gosterilmistir. En sik goriilen klinik fenotip polisiklik
sistemik formdu (n=20, %383,3). Polisiklik sistemik
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formda olan 13 hastada kronik artikiiler tutulum
mevcuttu. Tan1 aninda en sik goriilen klinik bulgu ates
ve dokiintli olup, hastalarin hepsinde mevcuttu.
Ortanca modifiye Pouchout aktivite skoru 5,5 (3-7),
ortanca ferritin diizeyi 3720 (250-40000) png/L,
ortalama 18kosit 13,74+5,51 10°/mL, ortalama nétrofil
11,2445,12 10*/mL saptandi. IL-1 inhibitdrii Oncesi
hastalarin tiimii steroid, 17’si (%70,8) NSAII almust1.
En sik kullanilan csDMARD metotreksatti (n=21,
%87,5). Hastalarin 22’sinde ilk baglanan IL-1
inhibitorii anakinra, hastalarin 2’sinde kanakinumabti.
Anakinra tedavisi alan 2 hastada yetersiz yanit olmasi,
1 hastada da anakinra altinda bisitopeni goriilmesi
nedeniyle kanakinumab tedavisine ge¢ilmisti.

Anakinra Tedavisi Altinda Hastalarin Klinik ve
Laboratuvar Ozellikleri

Anakinra alan 22 hastanin ortanca takip stiresi 13,5
(0,8-92,5) ay saptandi. Tedavisi 3 aydan uzun siiren
18 hastanin tedavi baslangici, 3. ay ve son poliklinik
vizitindeki klinik bulgulari, hastalik aktivitesi ve
laboratuvar degerleri karsilagtirildi. Hastalarin vizitleri
arasinda ates, bogaz agrisi, dokiintli, artrit, artralji,
modifiye Pouchot skoru, ferritin, sedimentasyon ve
CRP parametrelerinde istatistiksel agidan anlamli fark
mevcuttu  (p<0,001, p<0,001, p<0,001, p<0,001,
p=0,001, p<0,001, p<0,001, p<0,001 ve p<0,001,
sirastyla) (Tablo II). Son vizitinde anakinra tedavisi
alan hastalarin  %62,5’inde  komplet remisyon
saglandi. Caligmamizda 2 hastada HLH klinigi olmasi
nedeniyle tedaviye anakinra 400 mg/giin dozunda
baglanip, tedricen azaltilarak 20 giin icinde 100
mg/giin dozuna diisiildii. HLH tanis1 olan diger 5
hastada ve HLH 0ykiisii olmayan hastalarda tedaviye
100 mg/giin baslandi. Anakinra alan 7 hastada
takiplerde doz aralik siireleri uzatildi. Calismamizda
tedavisi kesilen hasta sayisi 10 olup, Sekil 1’de
gosterilmistir. 3 hastada remisyon gozlendiginden
anakinra tedavisi kesildi. Tedavisi kesilen hastalarin
anakinra alma siireleri, 1,03 ay, 8,1 ay ve 21,9 aydu.
Anakinra altinda takip siireleri 6,3 ay ve 16,7 ay olan
hastalarin ikisi tedaviye direngli oldugu i¢in anakinra
kesildi. Bisitopeni gelisen 1 hastada tedavinin 9,8
ayinda, tekrarlayan idrar yolu enfeksiyonu gelisen 1
hastada tedavinin 27,4 ayinda, alerjik cilt reaksiyonu
gelisen 1 hastada da tedavinin 1,03 ayinda anakinra
tedavisi kesildi. 1 hastada tedavinin 24. giiniinde
HLH, 1 hastada tedavinin 2,9 ayinda subaraknoid
kanama nedeniyle 6liim gergeklesti.

Tablo 1. Eriskin Still Hastalign ile takipli IL-1
inhibitérii tedavisi alan hastalarin tani
anindaki klinik ve laboratuvar
ozelliklerinin degerlendirilmesi (n=24).

Tani yasl, yil 29,7 (16,5-75,3)

Cinsiyet (Kadin/Erkek) 16/8

|EK hastalik, n (%) 7(29,2)

Diyabet n (%) 2(8,3)
Hipertansiyon, n (%) 2(8,3)
Chron, n (%) 1(4,2)
Kalp kapak hastalig, n (%) 1(4,2)
Polikistik bdbrek hastaligi, n (%) 1(4,2)

Semptomdan taniya kadar gegen siire, ay 1,8(0,2-8,2)

|Monofazik sistemik form, n (%) 4(16,7)

|Po|isik|ik sistemik form, n (%) 20 (83,3)

|ates, n (%) 24 (100)
|Bogaz agnsi, n (%) 20 (83,3)
Dékiintii, n (%) 24 (100)
Artrit, n (%) 14 (58,3)
Artralji, n (%) 23 (95,8)
Imyalji, n (%) 10 (41,7)

|Baslangi¢ IL-1 inhibitorii, anakinra, n (%)
|Ba§langlg IL-1 inhibitdrii, kanakinumab, n (%)
|Anakinra sonrasi kanakinumab, n (%)

|Ha|siz|ik, n (%) 7(29,2)
|Ki|o kaybi, n (%) 5 (20,8)
|Lenfadenopati, n (%) 10 (41,7)
[Hepatomegali, n (%) 8 (25)
Isplenomegali, n (%) 6 (25)
|Hemafagositik lenfositoz oykiisii, n (%) 7(29,2)
AST (UIL) 30 (9-392)
ALT (U/L) 22,5 (7-495)
LDH (UL) 389,5£123
Trigliserit (mg/dL) 389,56+123
D-dimer (ug/L) 850 (105-5485)
|Fibrinojen (g/L) 35(23-8,9)
Sedimentasyon (mm/saat) 52 (4-112)
CRP (mg/L) 89,5 (24-262)
|Prokalsitonin (ug/L) 0,09 (0,01-3,7)
|Ferritin (MglL) 3720 (250-40000)
|L6kosit (103mL) 13,7445 51
|N6trofil (103mL) 11,24+5,12
|Hb (g/dL) 11,8 (8,2-15,7)
|Trombosit (103/mL) 311,08+134,17
|Modifiye Pouchot skoru 55 (3-7)
[IL-1 inhibitérii 8ncesi alinan tedaviler

Steroid, n (%) 24 (100)

NSAII, n (%) 17 (70,8)

Metotreksat, n (%) 21(87,5)

Hidroksiklorokin, n (%) 14 (58,3)

Siklosporin, n (%) 2(8,3)

Kolsisin, n (%) 2(8,3)

Biyolojik tedavi, n (%) 3(12,5)
|IL-1 inhibitdrii, tekli tedavi, n (%) 3(12,5)
JIL-1 inhibitsrii ile birlikte alinan tedaviler

Steroid, n (%) 20 (83,3)

Metotreksat, n (%) 21(87,5)

Hidroksiklorokin, n (%) 10 (41,6)

Kolsisin, n (%) 1(4,1)

(
(

AST: Aspartat aminotransferaz, ALT:Alanin aminotransferaz,
LDH: Laktat dehidrogenaz, CRP:  C-reaktif protein,
Hb:Hemoglobin, IL-1:Interlokin-1, NSAIi: Nonsteroid
antiinflamatuar ilag.
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Tablo II. Eriskin Still Hastalig1 ile takipli hastalarin
anakinra tedavisi altinda klinik ve
laboratuvar 6zelliklerinde degisim.

T. Ocak ve ark.

Tablo III. Eriskin Still Hastalig1 ile takipli hastalarin
kanakinumab tedavisi altinda klinik ve
laboratuvar 6zelliklerinde degisim.

CRP: C-reaktif protein, a: Cochran’s Q testi, b: Friedman testi.

H Remisyon M Anakinra direncli B Bisitopeni ® idrar yolu enfeksiyonu M Alerji B0lim

Sekil 1.
Anakinra tedavisi kesilen hastalar.

Kanakinumab Tedavisi Altinda Hastalarin Klinik ve
Laboratuvar Ozellikleri

Kanakinumab tedavisi alan 5 hasta vardi
Kanakinumab takip siiresi ortalama 70,24+46,7 ayd:.
Kanakinumab tedavisi alan hastalarin  tedavi
baslangici, 3. ay ve son poliklinik vizitindeki klinik
bulgulari, hastalik aktivitesi ve laboratuvar degerleri
Tablo III’de gosterilmistir. Ddokiintii, modifiye
Pouchot skoru ve sedimentasyon degerleri arasinda
istatistiksel agidan anlamli fark saptandi (p=0,015,

p=0,015 ve p=0,029, sirastyla). Son vizitinde
kanakinumab tedavisi alan hastalarin  %80’inde
komplet remisyon saglandi. Tim  hastalarda

kanakinumab tedavisi 150 mg/ay dozunda devam etti.
Kanakinumab tedavisi alan hastalarda yan etki
gozlenmedi.

394

Anakinra Anakinra  Anakinra Kanakinumab Kanakinumab Kanakinumab
Baslangig vizit ~ 3.ayvizit  Sonvizit p Baglangig vizit  3.ay vizit Son vizit p
(n=18) (n=18) (n=18) (n=5) (n=5) (n=5)
0,
tes, n (%) 17 (94,4) 20114)  2(114) <0,001e ‘;“e?' n(%) 4(80) 1120) 120 005
ogaz agrisl,

§az ad 4(80 1(20 1(20 0,052
ﬁ‘(’g;‘z agnst, 16 (88,8) 2011,1)  2(111) <0,001  [n(%) (60) 20) @0)

° |pékiintii, n(%) 5(100) 0(0) 1200 0,015
Dékiintii, n (%) 17 (94,4) 1(5,5 1(55) <0001 [artrit, n(%) 4(80) 00) 1(200 0,039
Artrit, n (%) 12(66,7) 1(5,5) 1(5,5) <0,00194  |Artralji, n(%) 4 (80) 1(20) 1(20) 0,105
Artralji, n (%) 17 (94,4) 10(556)  7(389) 0,001z] |Modifiye 5(1-6) 0(0-3) 0(05) 0,015
[Modifiye Pouchot skoru ’
Pouchot skoru 5,5(3-7) 0503  0(0-5) <0,001° |Ferr.itin (MglL) 1028 (63-1800) 280 (14-641) 204 (69-2600) 0,549
Ferritin (ug/lL) 2397,5 (448-16517) 2665 (7-1200) 180 (8-998) <0,001> (s;::;:::tt;syon 562+289 2124177 174123 0,029
?r:::;:::tt)asyon 42 (4-82) 11(244)  12(2-81) <0,0010| [CRP (mglL) 30(2297)  2(2-104) 15(6-38) 0,348
CRP (mgIL) 525 (3_201) 2 (2_130) 2 (2_297) <0’001b CRP: C reaktlf protein, a: Cocl}r?n’s Q testi, b: Friedman testi, C:

Tekrarli bolgiimler varyans analizi.

Tartisma ve Sonug¢

Calismamizda ESH’de anakinra tedavisi altinda
hastalik semptomlarinda (ates, bogaz agrisi, dokiintii,
artrit, artralji), modifiye Pouchot skorunda ve
laboratuvar parametrelerinde (ferritin, sedimentasyon,
CRP) diizelme gozlendi. ESH’de kanakinumab
tedavisi altinda dokiintii, modifiye Pouchot skoru ve
sedimentasyon degerinde diizelme gozlendi. Anakinra
tedavisinde %62,5 oraninda, kanakinumab tedavisinde
%80 oraninda komplet remisyon saglandu.

Sitokinin rol oynadig1 otoinflamatuar durumlarda IL-1
ozellikle de IL-1B'nin bloke edilmesi 6nemlidir. 1L-1
ailesi 11 tiyeden olusur. IL-1 o/f ve IL-18 in ESH
patogenezinde 6nemli rol oynadigi gosterilmistir'> ',
Rekombinan IL-1 reseptdr antagonisti olan anakinra
ESH’de ilk kez 2003’de kullanilmistir. Hastaligin
nadir goriilmesi nedeniyle bu konudaki g¢aligmalar
daha ¢ok vaka serileri seklindedir’. Calismamizda
anakinra tedavisi ile hem klinik hem de laboratuvar
parametrelerinde Onemli Ol¢lide iyilesme saglandi.
Lequerre ve arkadaglarinin yaptigi c¢aligmada da
anakinra ile yaridan fazla hastada semptomlar
iyilesmis ve laboratuvar parametreleri normale
gelmisti®®. Calismamizda anakinra tedavisi ile %62,5
oraninda komplet remisyon elde edildi. 2010-2014
yillar1 arasindaki anakinra ile ilgili bir meta-analizde
komplet remisyon orant %66,7 saptanmusti”’.
Calismamizda komplet remisyon nedeniyle anakinra
doz araliklarinin agilmasi iyi tolere edilmis olup,
onceki caligmalara benzer sekilde bu hastalarda relaps
gdzlenmedi**. Calismamizda takip sirasinda 3 hastada
(%13,6) komplet remisyon gozlenmesi iizerine
anakinra tedavisi  kesildi.  Colafrancesso  ve
arkadaslarinin yaptig1 ¢alismada da IL-1 inhibitorleri
ile hastalarin %28’inde remisyon olmasi nedeniyle
tedavi kesilmisti®.
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Kanakinumab anakinraya gore daha uzun (26-28 giin)
yartlanma  Omriine  sahip insan  monoklonal
antikorudur'". Anakinraya direngli ESH’de
kanakinumab ilk defa 2012 yilinda kullammustir®.
Calismamizda kanakinumab alan 3 hasta daha Once
anakinra tedavisi almisti, 2 hastada da kanakinumab
birincil IL-1 inhibit6rii olarak baslanmigti. Literatiirde
anakinraya diren¢ veya anakinra ile yan etki nedeniyle
kanakinumabin baslandig1 ¢aligmalar oldugu gibi,
kanakinumabin birincil olarak baslandigi ¢aligmalar da
mevcuttur™*°, Kanakinumab kullanan hastalarda %80
oraninda komplet remisyon saglanmis olup,
kanakinumab ESH’de Onceki c¢aligmalara benzer

sekilde etkin bir tedavi olarak goriildii™>*.

ESH’nin en ciddi komplikasyonu HLH’dir. Prevelansi
%10-15 olup, yiiksek mortalite ile iliskilidir'2. HLH
genetik yatkin bireylerde enfeksiyonlar veya ilaglarin
tetiklemesiyle olusan, kontrol edilemeyen ve uzamig
inflamasyonla karakterize bir tablodur. ESH’ye bagl
HLH’de anakinra tedavisinin pro-IL-18’in aktif
sitokine doniisiimiinii engelleyerek etkili olabilecegi
gésterilmistir”'zg, Calismamizda 7 hastada HLH
Oykiisti mevcuttu. HLH klinigi gelisen bu hastalara
anakinra tedavisi baglandi. 6 hastada iyilesme
saglandi. 1 hastada HLH’ye bagl o6lim gerceklesti.
ESH iliskili HLH’de IL-1 inhibitorleri birinci veya
ikinci basamak biyolojik tedavi olarak kullanilabilir®.
Calismamizda anakinra tedavisi alan 1 hastada
bisitopeni, 1 hastada alerjik cilt reaksiyonu, 1 hastada
da idrar yolu enfeksiyonu gozlendi. Literatiirde
anakinra tedavisi ile enjeksiyon yeri reaksiyonlari,
yaygmn alerjik cilt dokiintiileri en sik yan etki olarak
bildirilmistir®*. Literatiirde anakinra tedavisinde
lokopeni,  trombositopeni  ve  lenfoproliferatif
hastaliklar nadir olarak bildirilmistir®. Calismamizda
Colafrancesso ve arkadaslarinin ¢aligmasina benzer
sekilde kanakinumab alan hastalarda yan etki
goriilmemistir™.

Calismamizda 1 hastada HLH, bir hastada da
subaraknoid kanama nedeniyle olim gergeklesti.
Subaraknoid kanamast olan hastanin eslik eden
hipertansiyonu mevcuttu. Hipertansiyon subaraknoid
kanama icin nemli bir risk faktoriidiir’'. Maruyama
ve arkadaslarinin yaptig1 calismada ESH ile takip
edilen 2 hastada subaraknoid kanamaya bagli 6liim
goriilmiistiir’”. Bu hastalarda subaraknoid kanama igin
risk olusturacak ek hastaliklariin olup olmadigi
belirtilmemistir. Literatiirdeki sinurl veriler esliginde
subaraknoid kanamanin ESH’ nin bir komplikasyonu
olup olmadigi konusu net degildir.

Calismamizin  retrospektif olmasi, anakinra ve
kanakinumab tedavisi alan hastalarin
kargilagtirilmasinda sinirli sayida hasta olmasi, yan
etkilerin hastane elektronik sistemi {izerinde yazilan
verilere gore degerlendirilmesi baslica kisitlayict
yonleridir.

ESH’de uluslararasi kabul gérmiis standart bir tedavi
onerisi bulunmamaktadir. Bu konuda yapilan gercek
yasam ¢aligmalart Onemlidir. Calismamiz Tiirk
toplumunda ESH’de IL-1 inhibitdrlerinin kullanimiyla
ilgili etkinlik ve yan etki acisindan gergek yasam
verilerinin ~ belirlenmesinde  6nemli  bir  katki
sunmustur. Calismamizda IL-1 inhibitorii tedavisi ile
hastalarda 6nemli oranda remisyon saglanmigtir. IL-1
inhibitorleri geleneksel tedaviye yanit vermeyen ESH
hastalarinda ilk basamak biyolojik ajan olarak
diigiiniilebilir.
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Sun Protection Strategies of Young Children and their
Parents: A Comparative, Cross-Sectional Study from
Turkiye

Zeynep KESKINKAYA, Selda ISIK MERMUTLU, Ozge KAYA,
Aysegiil TASKIRAN

Canakkale Onsekiz Mart University Faculty of Medicine, Department of Dermatology and Venereal
Diseases, Canakkale, Tiirkiye.

ABSTRACT

This study aimed to investigate the frequency of sun protection measures used by young children and their parents and evaluate the possible
effect of parental knowledge and behavior on their children’s sun safety practices. A sun safety awareness test and a self-reported
questionnaire survey regarding sun protection strategies, reasons and barriers for using these methods were conducted on parents of children
aged 3-5 years between June and December 2023. One hundred fourty parents [median age: 35 (27-49), female:male=113:27] were included.
Parents who sought advice from their physicians [14.0 (0-19)] had a higher median awareness score than those who did not [12.0 (1-18)]
(p<0.05). Although 57.9% (n=81) of children were claimed to sunbathe during summer, 85% (n=119) were reported to get tanned at the end
of summer. Sunscreen was the most common sun protection strategy for both children (95%) and parents (85.7%). All measures except
wearing sunglasses were utilized more frequently in children than in parents. A higher application rate was observed for each strategy in
children whose parents applied the same strategy for themselves (p<0.05). Motivation to prevent sunburn (72.9%) was the main encouraging
factor for using protective measures, whereas forgetfulness (41%) was the main barrier. Even though parents are well aware of the negative
impact of sun exposure and the importance of sun protection strategies, they need to improve their children’s sun safety practices,
particularly regarding strategies other than sunscreen. Healthcare professionals, particularly physicians, should also be involved in
interventions to improve parental behaviors concerning sun safety.

Keywords: Child. Parents. Sun protection strategies. Sunscreen.
Kiic¢iik Cocuk ve Ebeveynlerinin Giinesten Korunma Yontemleri: Tiirkiye’den Karsilashirmal Kesitsel bir Calisma

OZET

Bu ¢aligma; kiigiik ¢ocuklar ve ebeveynleri tarafindan kullanilan giinesten korunma yontemlerinin sikligini aragtirmay1 ve ebeveynlerin bilgi
ve davraniglarinin ¢ocuklarinin giinesten korunma uygulamalari tizerindeki olasi etkisini degerlendirmeyi amaglamaktadir. Haziran ve Aralik
2023 tarihleri arasinda 3-5 yas araligindaki ¢ocuklarin ebeveynlerine; giinesten korunma konusunda farkindalik testi ve glinesten korunma
yontemleri, bu yontemleri kullanmay1 tesvik eden ve engelleyen faktorlere iliskin anket uygulanmustir. Yiiz kirk ebeveyn [ortanca yas: 35
(27-49), kadm:erkek=113:27] calismaya dahil edildi. Hekimlerden tavsiye alan ebeveynlerin ortanca farkindalik puani [14,0 (0-19)]
almayanlara kiyasla [12,0 (1-18)] daha yiiksekti (p<0,05). Cocuklarin %57,9'unun (n=81) yaz aylarinda giineslendigi iddia edilmesine
ragmen, %85'nin (n=119) yaz sonunda bronzlastig1 belirtildi. Giines kremi hem g¢ocuklar (%95) hem de ebeveynler (%85,7) i¢in en sik
kullanilan gilinesten korunma yontemiydi. Giines gozligii takmak disindaki tim Onlemler g¢ocuklarda ebeveynlere gore daha sik
uygulanmaktaydi. Ebeveynleri ayn1 yontemi kendileri igin uygulayan ¢ocuklarda her yontem igin daha yiiksek bir uygulama orani gozlendi
(p<0,05). Giines yanigin1 onleme istegi (%72,9) koruyucu 6nlemlerin uygulanmasini tesvik eden ana faktér iken, unutkanlik (%41) ana
engeldi. Ebeveynler giinese maruz kalmanin olumsuz etkileri ve giinesten korunma yontemlerinin 6neminin farkinda olsalar da, 6zellikle
giines kremi digindaki yontemler konusunda c¢ocuklarma yonelik giinesten korunma uygulamalarini gelistirmeleri gerekmektedir. Basta
hekimler olmak tizere saglik ¢alisanlar1 da ebeveynlerin giinesten korunmaya iliskin davraniglarini iyilestirmeye yonelik miidahalelere dahil
olmalidir.

Anahtar Kelimeler: Cocuk. Ebeveyn. Giinesten korunma yontemleri. Giines koruyucu.
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Childhood is a critical period during which individuals
are exposed to higher levels of solar radiation
compared to adulthood.'” Intense and/or cumulative
ultraviolet exposure in this age group is associated
with the development of skin cancers, mainly
melanoma and keratinocyte carcinomas.” Seeking
shade and avoiding direct sun exposure, especially
during peak hours, wearing sunglasses, wide-brimmed
hats and protective textiles and applying sunscreen on
uncovered skin, are major sun protection strategies."”
These strategies should be used together to maximize
their protective effect.’

Special attention must be given to young children, as
they depend on their parents for sun protection."*’
Parents are also considered role models for their
children regarding sun safety practices.' It is also
important to note that childhood is a window of
opportunity for individuals to adopt and pursue these
strategies all life long.”

The aim of this study was to assess parents'
knowledge of sun exposure and protection strategies,
demonstrate the prevalence of sun protection measures
among nursery children and their parents, and
examine the impact of parents' behaviors on their
children’s sun safety practices.

Material and Method

In this comparative cross-sectional study, individuals
who had at least one child aged between 3-5 years old
were invited to complete a self-administered
questionnaire survey between June and December
2023. The survey aimed to gather information about
sun protection strategies used by parents and their
children. Verbal and written informed consent were
obtained from the participants. Participants with more
than one child were requested to complete the survey
based on their children in the nursery. The study was
approved by the institutional ethical committee
(approval number: 2023/03-12) and conducted in
accordance with the Declaration of Helsinki.

The participants were randomly selected among adult
patients admitted to the dermatology outpatient clinic
of our tertiary referral center in the Western Tiirkiye
region and parents of children attending our
university’s nursery.

The demographic features of participants (age, sex,
educational background) and their children (age, sex),
as well as their family history of skin cancer, were
recorded. Skin phototype was assessed according to
the descriptions (skin colour and tanning
characteristics) and pictures representing the
Fitzpatrick scale® presented to parents in a multiple
choice question. A sun safety awareness test
comprising 20 questions (constructed based on
previous similar studies™) evaluating participants’
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knowledge of sun exposure-related side effects and
sun protection strategies was administered (Table I).
Correct answers were scored as “l point,” whereas
incorrect or missing answers as “0”. The total score
was calculated for each participant between 0-20. The
sun safety practices of parents and their children were
compared in terms of sunburn history, sunbathing
practices during summer, use of five main sun
protection strategies [sunscreen, wide-brimmed hats,
protective clothes (such as long-sleeved shirts and
pants), seeking shade during peak hours, and
sunglasses] and the details related to these measures
[including sun protection factor (SPF), ultraviolet
spectrum, water resistance, time for application, body
areas applied, frequency of reapplication for sunscreen
and ultraviolet filters for sunglasses]. The role of the
child’s request and reliance on physician’s
recommendations on sun safety practices were further
evaluated. Finally, the factors encouraging and
preventing sun protection strategies were questioned.

Statistical analysis

IBM SPSS® Statistics Version 28 was used to store
and analyze the data. Shapiro-Wilk test was used to
assess the normality of variable distribution.
Descriptive statistics were calculated as mean =+
standard deviation and median [minimum-maximum]
values for continuous variables, and as frequency and
percentage for categorical variables. The chi-square or
Fisher’s exact test was used to evaluate the difference
in the distribution of categorical variables between
two independent groups, whereas the McNemar’s test
was used to compare categorical variables between
two dependent groups (herein parents and their
children). The Mann-Whitney U test was used to
compare non-normally distributed variables for two
groups. The p-value less than 0.05 was considered
statistically significant.

Results

One hundred fourty participants (parents) were
included in the study. The demographic and clinical
characteristics of children and their parents are
summarized in Table II.

The mean score of parents on the sun safety awareness
test was 12.4+3.9 (Table I). Most parents were
knowledgeable about the impact of sun exposure on
the development of skin cancer, photoaging and
ophthalmic disorders and the importance of sun
protection strategies for preventing these undesirable
events (Table I). The median score of parents who
indicated being guided by their physicians’
recommendations [14.0 (0-19)] was significantly
higher than that of those who did not seek advice from
their physicians [12.0 (1-18)] (p=0.016).



Sun Protection in Children and Parents

Table I. Parents’ answers to the sun safety awareness

Table II. Demographic and clinical characteristics of

test* children and their parents
True False | do not Children (n=140)
n (%) n (%) ':‘n(;:; Age, year, median (range) 4(3-5)
There is a strong relationship Sex, female:male 6971
between sun exposure and skin ~ 119(85.0)  5(3.6) 16(11.4) Skin phototype, n (%)
cancer. 1-2 60 (42.9)
Sfun exgpsu(rje increases the risk 109(77.9) 2(14) 29(207) 3-4 80 (57.1)
or eye disorders. |Parents (n=140)
Skin cancer risk might be -
reduced through sun protection ~ 127(90.7) 2(14) 11(7.9) Age, year, median (range) 35 (27-49)
strategies. Sex, female:male 113:27
Su.nscreens prevent early skin 1M1(793) 6(43) 23(164) Skin phototype, n (%)
aging. 12 43 (30.7)
There is no need for sun 34 97 (69.3)
evrz);?r::g:)n during winter/cloudy 36 (25.7) 76(54.3) 28(20.0) Educational background, n (%)
Tanni —— o Primary school 2(1.4)
d:::;'gg 15 @ sign ot skin 47(336) 32(229) 61(436) High school 10(7.1)
— , College 84 (60)
Individuals with darker skin Postaraduat 44314
phototypes do not need sun 3(21) 108 (77.1) 29(20.7) ostgraduate (314)
protection. The parent working as a healthcare
Itis sufficient to apply sunscreen worker, n (%) o764
only at the beach/pool. 8(57) 125(893) 7(50) Number of children, median (range) 1(1-4)
Sunscreen alone is a sufficient 7 (5 0) 123 (87 9) 10 (7 1) Familial history of skin cancer, n (%) 4 (2.9)
strategy for sun protection. ' ! '
Sunscreens block 100% of
harmful ultraviolet rays. 9(64) 89(63.6) 42(300) Sunscreen was the leading sun protection strategy for
If we do not sunbathe, we cannot both children and parents (Table III). All measures
maintain adequate vitamin D 60 (42.9) 52(37.1) 28(20.0) except wearing sunglasses were more prevalent in
levels. : children than in parents (Table IIT) (Figure 1). The
People can tan safely by using /¢ (56.4) 24(17.1) 37(264)| frequency of each strategy was higher in children
Su.nscreer_]‘ whose parents applied the same strategy for
gr:i:gﬁg;;m {0 use sunscreen 13(9.3) 107(76.4) 20(14.3)| themselves than in those whose parents did not (Table
: V).
Itis possible to stay longer under )
the sun as long as sunscreenis 18 (12.9) 100 (71.4) 22 (15.7)
applied.
The effect of sunscreen begins 100%
immediately following application. 24(17.1)  82(586) 34(24.9) zg;f | == L
Sun exposure should be avoided 70%
between 10 a.m. and 4 p.m. 126(90.0)  6(43)  8(5.7) gg;’:
Water-resistant sunscreens do 0% | Children
not need to be reapplied even if 6(4.3) 108(77.1) 26(18.6) 30% 19.3% Parents
we remain in water all day. o
Sunglasseg with dark' lenses 33(236) 57(407) 50(35.7) 0% *
protect against ultraviolet rays. o S O ‘ 5
\N 5
Light-coloured clothes are more =l 66»"““ & 2
protective from the sun than 99 (70.7) 17(121) 24 (17.1) W P
dark-coloured clothes. Fi ]
The sun-protective properties of 23(16.4) 33(236) 84 (600 . tgure. . .
wet clothes are reduced. (16.4) (23.6) 84(60.0) Use of five main sun protection strategies in parents
and their children

*Correct answers are scored as “l point” and incorrect or missing
answers as “0”. Correct answers are highlighted in bold.

The frequencies of sunburn and sunbathing practices
during summer were higher in parents compared to
their children (p<0.05) (Table III). The rate of children
sunbathing during summer was documented as 57.9%
(n=81), while 85% (n=119) of parents reported their
children becoming tanned at the end of summer.
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Table III. Comparison of children and their parents
regarding sun protection strategies™

Children  Parents I
(n=140)  (n=140)  PValue
History of sunburn, n (%) 2(17.9) 99(707) <0.001"
Sunbathing during summer, n (%) 81(579)  114(81.4) <0.001"
Sun protection strategies, n (%)
Sunscreen 133(95.0) 120(85.7) 0.001N
Wide-brimmed hat 111(79.3) 58 (41.4) <0.001N
Protective clothes 61 (43.6) 27(19.3) <0.001N
Seeking shade 114 (81.4)  103(73.6) 0.043N
Sunglasses 96 (68.6) 114 (81.4) 0.010N
Using none of the strategies 0(0) 3(21) 0.250N
Using sunglasses with ultraviolet filters,
n (%)
Yes 76 (79.2) 96 (84.2) 0.443N
No 7(7.3) 4(3.5)
Do not know 13 (13.5) 14 (12.3)
Time for sunscreen application, n (%)
During summer 72(54.1)  49(40.8)
Only at the poolibeach 44(331)  33(27.5 <0.001N
All year long 17 (12.8) 38(31.7)
The properties considered while
choosing sunscreen, n (%)
Ultraviolet spectrum 110 (82.7) 89(742) 0.007N
SPF 112(84.2)  90(75.0) 0.004N
Water-resistance 67 (50.4) 43(35.8) 0.001N
Cost 20 (15.0) 23(19.2) 0.146N
Brand 69 (51.9) 61(50.8) 1.000N
Physician’s suggestion 66 (49.6) 31(25.8) <0.001N
The form of sunscreen, n (%)
Cream/lotion 99 (74.4) 107 (89.2) 0.002N
Spray 34 (25.6) 13(10.8)
Timing of sunscreen application, n (%)
Immediately before going outside 42 (31.6) 45(37.5) 0.064 N
15-30 minutes before going 91(68.4) 75 (62.5)
outside
Sunscreen reapplication following 112(84.2)  90(75.0) 0.001N
swimming, n (%)
Sunscreen reapplication following 68 (51.1) 50 (41.7) 0.007 N
sweating, n (%)
Sunscreen reapplication frequency, n
(%)
Every 2 hours 52 (39.1) 19 (15.8) N/A
Every 4-6 hours 37(278)  29(24.2)
Forget to reapply 18 (13.5) 34.(28.3)
No need to reapply 20(15.0)  33(27.9)
Do not know 6 (4.5) 5(4.2)
Preferred sunscreen SPF, n (%)
50 113(85.0)  93(77.5)
30 405 21(175) 014"
15 1(0.8) 1(0.8)
Do not know 5(3.8) 5(4.2)
Sunscreen application area, n (%)
Face only 4(3.0) 49 (40.8) <0.001N
All areas exposed to the sun 129 (97.0) 71(59.2)
Time intervals spent outside, n (%)
Before 10.00 a.m. 39(27.9) 35(25.0) 0.523N
Between 10.00 a.m. -4 p.m. 51(36.4) 52(37.1) 1.000N
After 4 p.m. 122 (87.1)  117(83.6) 0.302N

*Statistically significant results are highlighted in bold.
Abbreviations: SPF, sun protection factor; N/A, not applicable
N'McNemar’s test

Parents who achieved higher awareness test scores and
followed their physicians’ recommendations were
found to apply sunscreen to their children more
frequently (Table IV). Seventy-six parents (54.3%)
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agreed that sun protection during winter/cloudy
weather was required (Table I). However, only 31.7%
of parents reported applying sunscreen to themselves
all year long, while this rate was even lower for their
children (12.8%) (p<0.05) (Table III). On the other
hand, parents were observed to be more meticulous
when choosing sunscreen (considering SPF,
ultraviolet spectrum, water resistance and physician
suggestions) for their children than for themselves
(Table III). Sunscreen reapplication rates in case of
swimming or sweating, as well as the frequency of
application to all areas exposed to the sun, were also
higher in children (p<0.05) (Table III).

Wearing protective clothes was the least frequent
strategy in both groups, with a 43.6% rate in children.
The parents’ knowledge regarding light-coloured and
wet clothes was even more inadequate, with only
12.1% and 16.4% of parents answering related
questions correctly (Table I).

In total, 81.4% of parents indicated that their children
requested sun protection strategies from them. The
child’s request was found to positively impact the use
of sunscreen and sunglasses (Table IV). The use of
wide-brimmed hats was more frequent in girls
(88.4%) compared to boys (70.4%) (p<0.05). The
main reason and barrier for using protective measures
were the motivation to prevent sunburn (72.9%) and
forgetfulness (41%), respectively (Figures 2 and 3).

Motivation to prevent sunburn NN 72.9%
Physician's recommendation I 55.6%
Motivation to prevent skin spots NN 55.7%
Motivation to prevent skin cancer NN 51.4%
Social media NG 17.9%
Attitudes of other parents NN 30%
Child's request for preventive strategies [N 23.6%
School recommendation Il 10%

None N 2.1%

0% 20% 40% 60% 80%

Figure 2.
Reasons for using sun protection strategies reported
by parents

Forgetfulness |IEEEEG_— 1%
The child refusing to wear a wide-brimmed hat | EEEEEEEE 20%
Not having enough time I 19%
The child wanting to spend time outside more than needed NN 17.1%
The child refusing to wear sunglasses S 16.4%
The child refusing to apply sunscreen [IEEEEE 13%
Not trusting the chemical properties of sunscreens [EEEEE 10.7%
High cost of sunscreens IS 10.7%
Fear of vitamin D deficiency [N 10%
Physically irritating properties of sunscreen [ 7.1%
High cost of sunglasses I 5.7%
The sunscreen dyeing clothes B 2.1%
Not being aware of the preventive strategies W 2.1%
Not believing the preventive strategies are effective | 0.7%
Sunscreen preventing the child from tanning 10.7%

None | 27.1%

0% 20% 40% 60%
Figure 3.
Barriers to sun protection strategies reported
by parents
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Discussion and Conclusion

This single-center study emphasizes the role of
parents in their children's sun safety practices in
Tiirkiye which has also been explored in different
populations in previous literature.'>""'* In one of these
studies, increasing parental knowledge of sun
protection was observed to positively influence the
regular application of sun protection strategies for
children.” Likewise, awareness test scores were higher
in parents who were using sunscreen and seeking
shade for their children in our study. Besides, parents’
sun protection practices for themselves were linked to
the practices of their children in terms of the five main
strategies™”, which was in line with our findings.
Furthermore, parents considering themselves as role
models for their children were shown to apply sun
protection measures more frequently.' The children of
these parents were also noted to be more vigilant upon
sun protection.®

Sunscreen was the most preferred sun protection
measure (ranging up to 89%) for children by their
parents in major reports.”'"* A previous telephone
survey conducted on 4217 adolescents and adults
demonstrated that sunscreen was considered the most
effective strategy.'® This was linked to sunscreens
being the most commonly marketed sun protection
products.’ However, it should be noted that sunscreen
use is not adequate alone and individuals often fail to
apply these products sufﬁciently.16 On the other hand,
sunscreens were less frequently used in other studies
conducted in western and southern Tiirkiye.'”'® The
high cost of sunscreens and parents’ educational
background might account for this difference. Most of
the parents in our study had a college or postgraduate
degree, which was reflected in their relatively high
level of awareness on sun safety and relatively high
frequency of utilization of sun protection strategies,
particularly sunscreens. Moreover, the increasing
awareness regarding sun protection and the rising
prevalence of sunscreen use throughout the years, also
shown in studies addressing adults'®, might explain
the relatively high frequency of sunscreen use in our
current study.

Wearing protective clothes was the least frequently
implemented strategy for children in our series.
Likewise, physical protective measures, particularly
long-sleeved shirts, were shown to be preferred less
commonly by children with a family history of
melanoma."” In a recent Turkish study, authors also
reported that this strategy was rarely utilized.'"® More
importantly, parents’ knowledge regarding the ideal
features of protective textiles (dark-coloured) and the
protectivity of wet clothes was also relatively low in
our study, which in turn means more ineffective
protection.
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The parents in our study were generally aware of the
role of sunglasses in preventing ophthalmic disorders.
On the other hand, only 40% answered the tricky
question regarding the protective properties of dark
lenses correctly (Table I). Besides, the parental use of
sunglasses was higher than that of their children.
Previous reports mentioned a lower prevalence of
sunglasses in children (12.5-31%)."*'"° This was
attributed to considering sunglasses as a fashion
accessory rather than a protective measure. The
higher frequency of the use of sunglasses associated
with the child’s request in our series might partly be
explained by this trendy feature of sunglasses. The
high costs of ultraviolet protective sunglasses, also
mentioned by the parents as a barrier (Figure 3), might
be speculated as a contributing factor for the low rates
of children wearing sunglasses. Considering the low
level of knowledge regarding dark lenses, the
relatively high share of children using sunglasses in
our study could be explained by the possible use of
nonprotective  sunglasses, despite most parents
declaring to use sunglasses with ultraviolet protection.
Thus, young children’s infrequent use of sunglasses
would be better than using sunglasses with no
ultraviolet protection, which might cause additional
damage.

The use of protective measures showed differences
among children with regard to sex in some studies.
Hats and protective clothes were reported to be more
prevalent in boys, whereas sunglasses were in
girls."”'” On the other hand, no sex-related difference
was observed related to protective measures in our
series except hats, which were often used by girls,
possibly linked to the use of fashionable wide-
brimmed hats.

More than half of the study population was aware of
the need for sun protection during winter and cloudy
weather. In contrast, only a few parents were noted to
apply sunscreen all year long for their children. It was
also striking that the daily sunscreen application rate
was higher in parents than in their children. Salvado et
al. reported a similar tendency of caregivers to apply
sunscreen only during summer, despite most
participants agreeing to use sun protection methods
during winter.” Another study conducted on parents of
children aged 2-5 years revealed that parents adopted
different sun protection behaviors across different
seasons and became more vigilant during summer,
although they were knowledgeable about sun
protection.”’

The skin phototype of children was found to be a
determinant of sun protection strategies. Several
studies reported more strict sun protection in children
with fair skin due to the misinterpretation that darker
skin was more resistant to solar exposure."'*!?
However, individuals with darker skin phototypes are
also prone to ultraviolet damage and, therefore, need
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sun protection.'?' Conversely, the majority of the
parents in our study confirmed that dark skin
phototypes also need sun protection, which explains
the lack of difference between skin phototypes
regarding sun protection strategies.

Our research demonstrated that physicians played an
essential role in educating parents regarding sun
protection, particularly sunscreens, similar to a
previous report.'> Although there is a vast amount of
information available on the internet and social media
about sun safety, healthcare professionals need to
eliminate misleading information and provide reliable
recommendations to their patients. They should also
encourage parents to use additional sun protection
strategies, as sunscreen was the most focused one,
overshadowing the others.>'

In line with our findings, preventing sunburn was
among the main encouraging factors for using sun
protection strategies”'' However, preventing sunburn
should not be the only objective, as prolonged time
spent under the sun following sunscreen application
might result in excessive solar damage even if no
sunburn occurs. This might result in tanned skin,
which is generally considered a sign of health by most
parents.'* Some parents also claimed that tanning was
inevitable for their children despite ideal sun
protection during summer.’ Our study revealed an
inconsistency between the rate of children reported to
sunbathe and those who get tanned at the end of
summer. In fact, more than half of our participants
agreed that they could tan safely by using sunscreen.
A recent qualitative study on adults experiencing
unintended sunburn despite using sunscreens revealed
insufficient reapplication of sunscreen and prolonged
exposure to the sun* The parents’ sunscreen
reapplication frequencies for their children were lower
in case of sweating compared to swimming, which
might be the main reason for the unintentional tanning
observed in children in our study.

Forgetfulness, also reported by our participants, was
defined as one of the most common barriers to sun
protection."® This might be overcome by the
healthcare professionals considering their positive role
in parents' knowledge and attitudes.” Reminder
messages about sun protection sent by physicians
following appointments might be beneficial, along
with recently developed mobile applications that send
notifications.”® The fear of vitamin D deficiency due
to strict sun protection was another factor (reported by
10% of participants in our survey) causing parents to
refrain from applying sun protection measures.***
However, recent literature revealed that optimal

. . . 24
sunscreen use does not prevent vitamin D synthesis.
27

The small sample size was the main limitation of our
study. Furthermore, there might be a possible response
bias regarding the sun protection strategies reported

by parents intending to give socially acceptable
answers to the questionnaire. The frequency of
sunburn might be underreported due to recall bias.
The evaluation of the parents' general sun safety
awareness and details regarding sun protection
measures, such as SPF, application frequency of
sunscreens, and ultraviolet filters of sunglasses, were
the main strengths.

Despite parents' moderate-to-high knowledge of the
undesirable effects of solar exposure and sun safety
measures, there is still room for improvement in sun
protection for young children. While sunscreen was
the most commonly utilized method, other strategies
should be adopted more frequently by parents. In
addition to the interventions in children regarding sun
safety™, campaigns primarily targeting parents where
healthcare professionals play a central role should be
planned.
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isitme Cihazi Kullanmayan Geriatrik Bireylerin Konugma
Algisi, Uzaysal Algi ve Isitme Kalitesi ile Yagam Kalitesinin
Degerlendirilmesi

Sule CEKIC', Pinar SAHIN?

' Ankara Yildirrm Beyazit Universitesi, Saglik Bilimleri Fakiiltesi, Odyoloji Boliimii , Ankara, Tiirkiye.

> Ankara Yildirim Beyazit Universitesi, Saglik Bilimleri Enstitiisii, Odyoloji Yiiksek Lisans Programi, Ankara,
Tiirkiye.
OZET

Yasglanmayla birlikte hem fiziksel hem de fonksiyonel pek ¢ok farklilasmalar olmaktadir. Benzer durum duyusal islevlerde de goriilmektedir.
Bu calismada yaslanmayla meydana gelen genel saglik durumundaki degisikliklerin konusma algisi, uzaysal alg1 ve isitme kalitesi ile
iliskisini incelemek amaglanmistir. Bu prospektif anket ¢aligmasinda isitme cihazi kullanmayan, genel saglik durumu ile ilgili herhangi bir
yakinmasi olmayan 31 saglikli yash yetiskin (60+ yas) degerlendirilmistir. Kontrol grubunda ise 31 saglikli geng yetiskin (18-30 yas) yer
almugtir. Caligma; Konusma, Uzaysal Algr ve Isitme Kalitesi (KUIK) 6lgegi ve SF-12 kisa form yagsam Kkalitesi anketi kullamilarak dijital
platformlar iizerinden gergeklestirilmistir. Yasl yetigkinlerde konusma algisi, uzaysal algi ve isitme kalitesi diizeyleri ile yasam kalitesinin
fiziksel ve mental bilesenleri arasindaki iliski incelenmistir. Ayrica KUIK genel toplam puanin yani sira konusma algisi, uzaysal algi ve
isitme kalitesi boyutlarina ait puanlar gruplar arasinda karsilastirilmistir. Yash ve geng yetiskin gruplarmm KUIK genel toplam puanlarinin,
konugma algist ve uzaysal algi alt boyutlarma ait puanlarinin anlaml sekilde farkli oldugu (p<0,05); isitme kalitesi alt boyutunda ise yasl
yetiskin bireylerin geng bireylere gore puanlarmin daha diisiik oldugu fakat istatistiksel farkliligin olmadig1 (p=0,16) goriilmiistiir. KUIK
genel sonucu, konugma algist ve isitme kalitesi alt boyutlarina ait sonuglar1 ile yasam kalitesinin fiziksel bileseni arasinda pozitif yonde
anlamli iliskiler ¢itkmustir (sirastyla: (r=0,37; p=0,03), (r=0,37; p=0,04), (r=0,41; p=0,02)). Yaslanma ile meydana gelen saglik problemleri,
konusma algisi, uzaysal algi ve isitme Kkalitesi gibi isitme fonksiyonlarim1 farkli derecelerde -etkileyebilmektedir. — Fonksiyonel
degerlendirmelerde yasam kalitesinin farkli bilegenleri ile bunlarin konusma algisi, uzaysal alg1 ve isitme kalitesi ile iliskisi goz oniine
alinmalhidir.

Anahtar Kelimeler: Yashhk. Yasam Kalitesi. isitme. Isitsel Faktorler.
Speech Perception, Spatial Perception, Hearing Quality and Quality of Life of Geriatric Individuals who don't Use Hearing Aids

ABSTRACT

Significant physical and functional changes occur with aging. A similar situation also occurs in sensory functions. The aim of this study is to
examine the relationship between speech perception, spatial perception, hearing quality and general health quality status of geriatrics. In this
prospective questionnaire study, 31 healthy older adults (60+ years) were evaluated. The control group included 31 healthy young adults
(between 18-30 years). The study was conducted via digital platforms using the Speech, Spatial Perception and Hearing Quality scale (SSQ)
and the SF-12 short form quality of life survey. The relationship between speech perception, spatial perception, hearing quality levels and the
physical and mental components of quality of life in older adults was examined. SSQ total score and speech perception and spatial perception
sub-dimension scores of the older and younger adult groups were significantly different (p<0.05); Regarding the hearing quality sub-
dimension, the older adults had lower scores than younger ones, but there was no statistical difference (p = 0.16). Positive significant
relationships were found between the SSQ general result, speech perception sub-dimension, hearing quality sub-dimension, and the physical
component of quality of life (respectively: (r=0.37; p=0.03), (r=0.37; p=0.04), (=0.41; p=0.02)). Health problems that occur with aging may
affect hearing functions such as speech perception, spatial perception and hearing quality to different degrees. In functional evaluations of
hearing, different components of quality of life and their relationship with speech perception, spatial perception and hearing quality should be
taken into account.
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Yasamin  kaginilmaz  siireclerinden  biri  olan
yaslanmayla birlikte kisilerde bedensel ve ruhsal
yetilerin, degisik hizlarda da olsa, giderek azaldigi
bilinmektedir." Literatiirde yashiligr tanimlamak icin
yapilan yas kategorizasyonlar1 ile ilgili farkli
siniflandirma Gnerileri bulunmakta,” bunun yani sira
yasam ve saglikla ilgili degisen dengeler nedeniyle
gruplarin yas sinirlarinin zamanla degisiklik gosterdigi
goriilmektedir.> Yine de genel olarak 30 yasa kadar
olan bireyleri geng yetiskin, 60 yas Tlzerindeki
bireyleri  yasli  yetiskin ana  kategorilerinde
degerlendirmek yanlis olmayacaktir. Yaglanmanin bir
sonucu olarak ortaya ¢ikan igitme kaybi (presbiakuzi)
siklikla 40-45 yasindan sonra gdriilmeye baslamakta,
yasla birlikte kaybin siddeti de artmaktadir. Isitme
kayb1 yasam kalitesini etkileyen olduk¢a onemli bir
saglik sorundur. Bu sorun i¢in Onemli bir ¢dziim
secenefi  olan isitme cihazt hem  kisilerin
duyamadiklari akustik  sinyallere  erigsmesini
saglamakta hem de yasam Kkalitesini arttirmaktadir.
Buna ragmen amplifikasyon ihtiyact olan yash
bireylerin sadece yaklasik %18’inin isitme cihazi
kullandig1 bilinmektedir.* Oysaki tedavi edilmeyen
isitme kayiplart yasli bireylerde bilissel gerilemelere
yol agma riski bulunmaktadir’.

Normal isitme siireci ¢ok boyutlu isitsel islemleme
siireclerini  igermektedir. Ornegin  konusmacinin
mesajint  almak ve anlamlandirmak i¢in birgok
fonksiyon devrededir ve mesajin igerigi, aktarildigi
ortam ve alicinin isitme 6zellikleri de bu siirecin temel
belirleyicilerindendir. Burada kisilerin mesajla ilgili
ve mesajin aktarildigi ortamla ilgili (uzaysal) algi
becerileri  ve isitme kalitesi kavramlari bu
fonksiyonlar1 tanimlamak igin dnemlidir. Daha 6nceki
arastirmalarda yaslanmayla birlikte isitme duyusunda
azalma/bozulma ve ayrica konusma iiretimi igin
gerekli olan yapilarda da degisiklikler olabilecegi
ortaya konmustur.® Bu calisma; konusma algisi,
uzaysal algit ve isitme kalitesi gibi psikoakustik
kavramlarin incelenmesinin daha ayrintil
degerlendirmelere  olanak saglayacagi, boylece
yaglanmanin isitme siirecinin farkli boyutlarini nasil
etkilediginin gosterilebilecegi diistincesiyle
gerceklestirilmigtir. Ayrica genel saglik durumu ile bu
bilesenlerin dogrudan iliskili olup olmadigi da
arastirmanin ilgi konusudur. Bu nedenlerle, bu
calismada, gen¢ ve yash isitme cihazi kullanmayan
bireylerde konugma algisi, uzaysal algi ve isitme
kalitesini ve genel saglik durumlarini degerlendirerek
farkli yas gruplarinda, yaslanmayla meydana gelen
genel saglik durumlarindaki degisikliklerin, konusma
algisi, uzaysal algi ve isitme kalitesi ile iligkisini
ortaya koymak amaglanmustir.
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Gereg ve Yontem

Bu prospektif anket c¢aligmasi Ankara Yildirim
Beyazit Universitesi Etik Kurulu tarafindan 22.04.24
tarihinde 04-697 karar no.su ile onaylanmistir.
Goniillilerin  bilgilendirilmis onamlar1  alinmistir.
Caligmaya yaslar1 60 yas ve iistiinde olan 31 yash
yetiskin birey (kadin n=19 erkek n=12) katilmistir.
Kontrol grubu olarak ise yaslar1 18-30 yas aras1 31
geng yetiskin birey (kadin n=21 erkek n=10) dahil
edilmigtir. Yasl yetigkin bireylerin ¢alismaya katilma
kriterleri; 60 yas ve istii olmak, isitme cihazi/koklear
implant/beyinsap1 implant1 kullanmiyor olmak, genel
saglik durumu ile ilgili herhangi bir yakinmasi
olmamak, anketi doldurmaya engel bir durumu
olmamak seklinde belirlenmigtir. Geng yetiskin
bireylerin ¢alismaya katilma kriterleri, 18-30 yas arasi
olmak, calismaya katilmak igin goniillii olmak, Isitme
cihazi/koklear implant/beyinsapt implant1 kullanmiyor
olmak, genel saglik durumu ile ilgili herhangi bir
yakinmasi olmamak ve anketi doldurmaya engel bir
durumu olmamaktir.

Bireylere sosyal medya ve dijital iletisim gruplari
iizerinden cagrilar yapilarak ulasilmistir. Bireylere
“Konusma, Uzaysal Algi ve Isitme Kalitesi (KUIK)
Olgegi”” ve “SF-12 (Kisa Form)” yasam Kalitesi
anketi Tiirkge Versiyonu8 uygulanmistir. KUIK 6lgegi,
Konusma Algist (KA), Uzaysal Alg1 (UA) ve Isitme
Kalitesi (IK) olmak {izere iic ana bilesenin
degerlendirildigi  bir &lgektir.  Olgegin  Tiirkge
gegerlilik, giivenilirlik ve norm ¢aligmasi1 Kilig, N.
tarafindan 2017 yilinda yapilmistir. Normal isiten
bireyler i¢in puanlarin ortalama degerleri genel KUIK
8,1 (ss=1,1), KA 7,8 (ss=1,4), UA 7.8 (ss=1,3) ve IK
8,5 (ss=1,0) olarak sunulmustur’.

SF-12 (Kisa Form) fiziksel ve mental boyutlari
icermekte; fiziksel islevsellik (2 madde), fiziksel rol (2
madde), beden agrist (I madde), genel saglik
(1madde), enerji (1 madde), sosyal islevsellik (1
madde), duygusal rol (2 madde) ve mental saglik (2
madde) olmak tizere 8 alt boyut ve 12 maddeden
olusmaktadir. Olgegin Tiirkce gecerlilik, giivenilirlik
ve norm ¢aligmasi Soylu, C.& Kiitiik, B. tarafindan
2022 yilinda yapilmistir. Bu sekiz alt boyut ayr1 ayri
puanlanabilecegi gibi, agirlandirilarak (weighted)
fiziksel ve mental sagligin genel bir degerlendirmesini
saglayan fiziksel ve mental bilesen 6zet puani da
sunularak degerlendirmeler yapilabilmektedir®. SF-
12’nin bilesenlerinin sosyodemografik 6zelliklere gore
(yas, cinsiyet vb.) ortalama ve standart sapma
degerleri i¢in Soylu, C.& Kiitiik, B. 2022 yilinda
yaymladiklart makaleye® bagvurulabilir.

Caligma dijital platformlar {izerinden gergeklestirilmis
ve bu amagla Google Formsa aktarilan anketler
katilimeilara sosyal medya platformlarindan ve dijital
iletisim gruplarindan ulastirilmigtir.  Anket linkini
tiklayan bireylere, formunu doldurmaya baslamadan
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once bilgilendirme mesaji sunulmustur. Boylelikle
yonergeyi okumalari, okuyup anladiklarini belirten
isaretlemeyi yapmalari saglanmistir. Onayin ardindan
sorular ekranda goriinecek  sekilde hastalara
ulastirilmistir. Veriler Google Formsa bagli bir excell
dosyasinda otomatik olarak toplanmustir.

Istatistiksel Analiz

Istatistiksel ~ analizlerde ~SPSS 21.0  programu
kullanilmugtir. Verilerin analizinde 6ncelikle normallik
testi yapilmig ve uygun tanimlayici istatistikler
kullanilmistir. Ardindan karsilastirma istatistikleri ile
korelasyon analizleri yapilmistir. Yaghlarin KUIK
6lgegi toplam puani, konusma, uzaysal alg1 ve isitme
kalitesi diizeyi ile genclerin KUIK 6lcegi toplam
puani, konugma, uzaysal alg1 ve igitme kalitesi diizeyi
arasindaki  farkin  degerlendirmesi igin  nicel
degiskenlerin bagimsiz iki grupta karsilagtirilmasi
yapilmistir. Shapiro-Wilk testi ile normalliklerine,

Levene testi ile varyanslarin  homojenligine
bakilmisgtir. Parametrik  test  kosullart  her
degerlendirmede saglandigi icin student-t testi

yapilmig ve sonuglar verilmistir. Yaglilarda konusma,
uzaysal alg1 ve igitme kalitesi diizeyi ile yagsam kalitesi
diizeyi arasinda iliski her iki degisken de siirekli
oldugundan  Once Shapiro-Wilk  testi  ile
normalliklerine  bakilmig, her iki  degisken
normallikleri sagladiginda Pearson korelasyon analizi
yaptlmistir. Yorumlamada p degeri 0,05’ten kiigiik
olan degerler istatistikler olarak anlamli kabul
edilmigtir.

konusma algisi, uzaysal algt ve igitme kalitesi diizeyi
arasindaki  farkin  degerlendirmesi  i¢in  nicel
degiskenlerin bagimsiz iki grupta karsilastiriimasi
yapilmigtir. Shapiro-Wilk testi ile normalliklerine,
Levene testi ile varyanslarin homojenligine
bakilmistir. Konusma alt puani yash grupta p=0,29,
geng grupta p=0,27, uzaysal alg1 alt puan1 yash grupta
p=0,51, gen¢ grupta p=0,26, isitme kalitesi alt puani
yaslt grupta p=0,09, gen¢ grupta p=0,263 olarak elde
edilerek normal dagilima sahip oldugu bulunmustur.
Parametrik test kosullari her degerlendirmede
saglandigi icin student-t testi yapilmig ve gruplar arasi
KUIK blgegi konusma, uzaysal alg1 ve isitme kalitesi
alt puanlart ile KUIK o&lgegi genel puam
karsilastirilmasinda elde edilen sonuglar Tablo II’de
verilmistir.

Tablo II. KUIK &lgegi alt basliklar1 ve genel puani

karsilagtirmasi.
Gruplar
Geng Yash f

KUK Olgegi  Yetiskin  Yetiskin Stk

Alt Gruplari (orttss) (orttss) 9
Konusma Algisi 7,5+1,2 6,61£1,75  t=2,35; p=0,02
Uzaysal Algi 7,55£1,23  6,74+1,42  t=2,37; p=0,02
i§itme Kalitesi 8,4+1,06 793+15  t=1,41;p=0,16
Genel 7,81£1,02  7,09%1,43  t=2,27; p=0,02

Bulgular

Calismaya 18-30 yas aras1 31 goniillii geng yetiskin
birey, 60 yas ve st 31 goniilli yash yetiskin birey
olmak 1iizere toplam 62 birey katilmustir.
Katilimeilarin  (n=62) 19’u yash kadin, 21’1 geng
erkektir. Gen¢ katiimcinin yas ortancast 25 (24-
26)(y1l), yash katiimcinin yas ortancast 63 (min.-
max. 61-74) (yil)’dir. Demografik bilgiler Tablo I’de
verilmistir.

Tablo I. Katilimcilarin demografik bilgileri.

* student-t testi; ort: ortalama; sd= standart sapma

Yaslt yetigkinlerde konusma algisi, uzaysal algi ve
isitme kalitesi diizeyi ile yasam kalitesi diizeyi
arasindaki iliskiye bakilmistir. Her iki degisken de

strekli oldugundan oOnce Shapiro-Wilk testi ile
normalliklerine  bakilmig, her iki  degisken
normallikleri sagladigindan Pearson korelasyon
analizi yapilarak iliski diizeyleri ve anlamlilik

degerleri Tablo III'te verilmistir.

Tablo III. Yash yetiskinlerde KUIK &lcegi alt
gruplar ile yasam kalitesinin fiziksel ve
mental bileseni arasindaki iliski.

Yash Yetigkinler

Katilimel Geng Yetigkin Yash Yetigkin
(n=62) (n=31) (n=31)
Kadin 0 0

(%) 21 (%67,75) 19 (%61,3)
Erkek 0 0
n(%) 10 (%32,25) 12 (%38,7)

Yas (Yil)

Ortanca (G1-G3) 25 (24-26) 63(61-74)

ﬁlgrg:;:‘?.l Fiziksel Bilesen Mental Bilesen

r P r p
Konusma Algisi1 0,37 0,04 0,15 0,39
Uzaysal Algi 0,25 0,177 0,17 0,34
isitme Kalitesi 0,41 0,02 0,16 0,38
Genel 0,37 0,03 0,18 0,33

Yash yetiskinlerin KUIK &lgegi toplam puanu,
konusma algisi, uzaysal alg1 ve isitme kalitesi diizeyi
ile geng yetiskinlerin KUIK &lgegi toplam puani,

Tiim KUIK &lgegi alt gruplart ve yasam kalitesinin
fiziksel ve mental bileseni arasindaki iliskiyi gosteren
veri dagilimi  Sekil 1°de gosterildigi gibi elde
edilmistir.
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Sekil 1.

Yash yetiskinlerde KUIK élcegi alt gruplari ve yasam
kalitesinin fiziksel ve mental bileseni arasindaki
iliskiyi (v) gosteren veri dagilimi matrisi.

Tartisma ve Sonug¢

Yaglanmanin getirdigi saglik sorunlar1 viicuttaki
birgok sistemi ve beraberinde bireylerin yasam
kalitesini  etkilemektedir. ~ Yaglanma  siirecinde
etkilenen bir sistem de isitme sistemidir ve burada
konusma algis1 ve uzaysal algi gibi farkli boyutlarda
da etkilenme olabilmektedir.” Bu c¢alismada yash
yetiskinlerin saglik 6zelliklerinin igitme sisteminin alt
boyutlar: ile iligkisi ortaya konmustur. Yaslanma ile
meydana gelen saglik problemleri nedeniyle, isitme
fonksiyonlarini etkilenebildigi, isitme fonksiyonlar1 ve
bireyin yasam kalitesi arasinda dogrudan pozitif yonli
iliski oldugu goriilmiistiir. Ayrica, yaslanma ile
meydana gelen saglik problemleri, konusma algisi,
uzaysal algt ve isitme Kkalitesi gibi isitme
fonksiyonlarm1 farkli derecelerde etkileyebilecegi
ortaya konmustur.

Isitme kayb1 ve biligsel gerilemeler/bozukluklar
arasindaki iligkiyi agiklayabilen teorilerden biri
bilissel yiik teorisidir. Biligsel yiik teorisine gore,
isitme kaybi oldugunda biligsel dejenerasyona neden
olabilmekte bununla birlikte konusma algist igin
bilissel kaynaklara daha ¢ok ihtiyag olmaktadir.'
Isitme kaybiyla karsilasan bireyler konusmayi
anlamak i¢in daha fazla dikkat ve dinleme ¢abasi sarf
etmek zorundadir."' Ayrica insanlar, nesneler ve cevre
arasindaki karsilikli iligkileri igeren zihinsel imgeler,
mekansal hafiza gibi temsilleri kapsayan uzamsal bilis
islevlerinde de yasla birlikte azalma meydana
gelmektedir. Bu durum bireylerin giinliik yasamdaki
hareketlerini kisitlayabilir."* Yaslanmanin bir sonucu
olarak ortaya ¢ikan isitme kaybi, bireylerin hem
ginlik yasam faaliyetlerine hem de iletisim
becerilerine etki ederek yasam kalitesi ile ilgili pek
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cok sorun olusturabilir.">'"*"> {letisim siirecinin en
onemli unsurlarindan biri olan isitmenin; konusma
algisi, uzaysal algi ve isitme Kkalitesi gibi farkl
psikoakustik  boyutlar1  oldugunu daha  dnce
belirtmistik. Yaslh yetiskinlerde isitme kaybi ile yasam
kalitesi arasindaki iligkiyi arastiran ¢aligmalarda,
isitme kaybinin kiside yasamin bir¢cok alanini
(fiziksel, duyusal, cevresel, sosyal ve emosyonel)
olumsuz etkileyerek yasam kalitesini azaltan olumsuz
bir iligkisinin oldugu daha 6nce gosterilmistir.'>'*'®
Bu caligmada da konusma algisi, uzaysal algi ve
isitme  kalitesinin  cihaz  kullanmayan  yash
yetigkinlerde ne diizeyde oldugu degerlendirilmis
olup, bu alt boyutlarin yagsam kalitesinin fiziksel ve
mental bilegenleri ile iligkisi ayr1 ayr1 incelenmistir.
Nitekim yasli ve geng yetiskin gruplarmin KUIK
genel toplam puanlarinin, konusma algist ve uzaysal
alg1 alt boyutlarina ait puanlarinin anlamli derecede
farklilagtigi ancak isitme kalitesinin ise hem geng
yetigkinlerde hem de isitme cihazi kullanmayan yaslh
yetiskinlerde benzer oldugu gOrtilmistiir.
Yaglanmanin etkisi i¢in onemli ipucu saglamistir ve
ayrica alt boyutlu degerlendirmenin 6nemine isaret
etmistir.

Saglikli geng yetiskin bireylerle yasli bireylerin
konusma  esikleri  ve konusma  algilarinin
degerlendirildigi ¢alismada gruplar arasinda anlamli
farkliliklarin oldugu, o6zellikle giiriiltii varliginda bu
farkin daha da belirginlestigi raporlanmustir.'” Bu
durumun asil temelini olusturan seyler birisi
calismalarin ortaya kondugu gibi yash bireylerin
isitme esiklerinin geng¢ bireylere gore daha yiiksek
elde edilmesi'® olabilir. Bu aragtrmada biz
katilimcilarin saf ses igitme esiklerini arastirmadik
ancak yaslanmayla birlikte meydana gelen fiziksel ve
mental degisimin konugma, uzaysal algi ve isitme
kalitesi ile olan iligkisini arastirdik. Nitekim konusma
algis1 ve igitme kalitesinin yasam kalitesinin fiziksel
bilesenler ile iliski oldugu sonucuna ulastik. Her ne
kadar daha dnceki ¢aligmalarda isitme kaybinin yasam
kalitesini dogrudan etkiledigi gosterilmis olsa da'
yaslanma ile meydana gelen degisimlerin hem fiziksel
hem mental boyutta gz Oniine almmasinin ve
bunlarin konusma algisi, igitme kalitesi ve uzaysal
algiy1 nasil etkiledigini ayr1 ayri ele almak degerlidir.

Yaglanma ile ortaya ¢ikan isitme kaybi, merkezi isitsel
islemleme becerilerini zayiflatabilmektedir. Merkezi
isitsel  islemlemenin  zayiflamast ise  biligsel
zayiflamay1 beraberinde getirebilir. Arastirmalarda da
isitme  kaybimmin  yasam  kalitesini = dogrudan
etkilemesinin yaninda biligsel ve fiziksel yaslanmay1
da  hizlandirdigi””  bildirilmektedir.  Dolayisiyla
konusma ve konusma algisinda yasanilan zorluklar
yaslanma ile meydana gelen bir durum olmaktadir.
Giuriltilii ortamlarda, konusmanin hizi arttiginda,
ortam yankili oldugunda karsilagilan zorluklar da
artmaktadir. Isitme kalitesi ve konusma anlasilirhigmin
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azalmas1 beraberinde iletisim problemleri meydana
getirecegi icin sosyal, mesleki ve egitimsel
faaliyetlerde c¢ekilmelerle sonuglanabilmektedir. Bu
durum ise yagam kalitesinin diigmesine yol acabilir.”’
Bu nedenle 0zellikle yash yetiskinlerin igitme
degerlendirmelerinde mutlaka alt boyutlarin da ele
alimmasi; konusma algisi, uzaysal algt ve isitme
kalitesi gibi boyutlarin ayrmtili degerlendirilerek
ihtiya¢ duyulan noktalarda desteklenmeleri gok 6nemli
olacaktir.

Yash yetiskinlerin isitme kaybi tani, tedavi/terapi ve
de takip siireclerinde fonksiyonel degerlendirilmesine
yonelik cok kritik bilgilere isaret eden bu c¢alismanin
bazi kisitliliklart  bulunmaktadir. Bunlardan ilki
bireylerin isitme Ozelliklerinin  degerlendirilmis
olmamasi ve isitme esiklerinin degisken olarak ele
alinmamis olmasidir. ikinci olarak ise yaslanmanin
isitme sistemi iizerindeki etkilerinin diger objektif ve
subjektif test araglar1 ile degerlendirilmemis olmasi
siralanabilir.  Ancak saglikta yasam kalitesi ve
fonksiyonel pek cok degerlendirme kisilerin kendi
bildirdigi degerlendirme araglariyla hizli ve etkin
sekilde yapilabildigi i¢in bu caligma kisilerin kendi
doldurdugu anketlerle gerceklestirilmistir. Gelecek
calismalarda cihaz kullanan gruplarin da dahil edildigi
yaglanmanin igitme sistemi {izerindeki etkilerinin
diger objektif ve subjektif test araglari ile incelendigi
calismalar faydali olacaktir. Bu caligma isitme cihazi
kullanmayan yasl bireyler ile yapilan bu calisma
yaglanmanin meydana getirdigi fiziksel ve mental
etkilerin konusma, uzaysal algi ve isitme Kkalitesi
iizerindeki etkilerini isitme cihaz1 ile rehabilite
edilmediginde yaslilikla birlikte etkilenen durumlarin
bu alt bagliklar iizerindeki etkisi iizerine 151k tutmasi
acisindan degerlidir.

Sonug olarak: Yaslanma beraberinde ¢esitli saglik
problemleri meydana getirmektedir ve bunlardan biri
olan presbiakuzi pek ¢ok farkli boyutuyla isitme
duyusunu etkilemektedir. Presbiakuzide isitme
cihazinin bireylerin yasam kalitesini arttirdigi ancak
kullamiminim az oldugu bilinmektedir.* Oysaki Isitme
kaybinin  tedavi edilmemesi isitsel islemleme
becerilerini ve bilissel islevlerin de azalmasina neden
olabilmektedir. Bu anket calismasinda yash ve geng
yetiskinlerin KUIK  genel toplam puanlarimin,
konusma algis1 ve uzaysal algi alt boyutlarina ait
puanlarinin anlamh sekilde farkli oldugu, KUIK genel
sonucu, konugma algis1 ve isitme kalitesi alt
boyutlarina ait sonuglart ile yasam kalitesinin fiziksel
bileseni arasinda pozitif yonde anlaml iliski icinde
oldugu goriilmiistiir. Yaslanma ile meydana gelen
saglik problemleri, konugsma algisi, uzaysal algi ve
isitme kalitesi gibi igitme fonksiyonlarin1 farkl
derecelerde etkileyebilmektedir. Fonksiyonel
degerlendirmelerde yasam kalitesinin farkli bilegenleri
ile bunlarin konusma algisi, uzaysal algi ve isitme
kalitesi ile iliskisi gz Oniine alinmalidir.
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Biyolojik Tedavi Alan Ankilozan Spondilit Hastalarinda
Depresyon, Anksiyete ve Yasam Kalitesinin Hastalik
Aktivitesiyle lligkisi
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Burcu YAGIZ, Ediz DALKILIC, Yavuz PEHLIVAN
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OZET

Ankilozan spondilit (AS), aksiyel iskelette yapisal bozukluklara ve fonksiyonel kisitliliklara yol agan kronik inflamatuar bir hastaliktir.
Hastaligin ilerleyici dogasi, hastalarda depresyon ve anksiyete gibi psikiyatrik semptomlarla beraber goriilebilen kompleks bir klinik tabloya
neden olabilir. Bu ¢alismanin amaci, AS hastalarinda hastalik aktivitesi ile depresyon, anksiyete ve yasam kalitesi arasindaki iligkiyi
incelemektir. Modifiye New York kriterlerine gore AS tanist almig 153 hasta lizerinde kesitsel bir analiz gergeklestirilmigtir. Hastalik
aktivitesi Bath Ankilozan Spondilit Hastalik Aktivite Indeksi (BASDAI) ve fonksiyonel durum Bath Ankilozan Spondilit Fonksiyonel
Indeksi (BASFI) ile dlciilmiistiir. Depresyon ve anksiyete diizeyleri Beck Depresyon Olgegi (BDO) ve Hastane Anksiyete ve Depresyon
Olgegi (HADO) kullanilarak degerlendirilmistir. Yasam kalitesi ise SF-36 formu ile degerlendirilmistir. BASDAI > 4 olan hastalarda fiziksel
fonksiyon (p = 0.006), sosyal fonksiyon (p = 0.001), fiziksel rol giigliigii (p = 0.013), emosyonel rol giicliigii (p = 0.024) ve agr1 (p = 0.001)
gibi SF-36 alt boyutlarinda anlamli diisiisler saptanmistir. Ancak, depresyon ve anksiyete skorlari ile hastalik aktivitesi arasinda anlamli bir
fark gozlenmemistir. BASDAI ve BASFTI ile psikolojik semptomlar arasinda korelasyon bulunmamustir. Yiiksek hastalik aktivitesinin AS
hastalarmim yasam kalitesini belirgin sekilde olumsuz etkiledigi gozlenmistir. Ancak biyolojik tedavi altinda depresyon ve anksiyete
diizeylerinde artig olmamasi, tedavinin psikolojik semptomlar: kontrol edebildigini diigiindiirmektedir. AS hastalarinda hastalik aktivitesinin
yasam kalitesine olumsuz etkileri agik¢a goriilmektedir. Biyolojik tedavi, depresyon ve anksiyeteyi kontrol altinda tutarak, yasam kalitesini
desteklemektedir. AS yonetiminde biitiinciil bir yaklasim 6nem tagimaktadir.

Anahtar Kelimeler: Ankilozan spondilit. Depresyon. Anksiyete. Aktivite. BASDAI. BASFI.

Relationship of Depression, Anxiety and Quality of Life with Disease Activity in Ankylosing Spondylitis Patients Receiving
Biological Therapy

ABSTRACT

Ankylosing spondylitis (AS) is a chronic inflammatory disease that leads to structural damage and functional limitations in the axial
skeleton. The progressive nature of the disease often results in a clinical picture where psychiatric symptoms, such as depression and anxiety,
frequently co-occur. The aim of this study is to investigate the relationship between disease activity, depression, anxiety, and quality of life in
patients with AS. A cross-sectional analysis was conducted on 153 patients diagnosed with AS according to the Modified New York criteria.
Disease activity was assessed using the Bath Ankylosing Spondylitis Disease Activity Index (BASDAI), and functional status was evaluated
with the Bath Ankylosing Spondylitis Functional Index (BASFI). Depression and anxiety levels were measured using the Beck Depression
Inventory (BDI) and the Hospital Anxiety and Depression Scale (HADS). Quality of life was assessed using the SF-36 questionnaire. In
patients with BASDAI>4, significant decreases were observed in several SF-36 domains, including physical function (p = 0.006), social
function (p=0.001), physical role limitation (p=0.013), emotional role limitation (p=0.024), and pain (p=0.001). However, no significant
difference was found between disease activity and depression or anxiety scores. Additionally, no correlation was observed between BASDAI
or BASFI and psychological symptoms. It was noted that higher disease activity has a markedly negative impact on the quality of life in AS
patients. However, the absence of an increase in depression and anxiety levels in patients under biological treatment suggests that these
therapies may help control psychiatric symptoms. The detrimental effect of disease activity on quality of life in AS patients is evident.
Biological treatments, by controlling depression and anxiety, appear to support better quality of life. A holistic approach is essential in the
management of AS.
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Ankilozan spondilit (AS); aksiyel iskeleti etkileyen,
karakteristik inflamatuar bel ve sirt agrisina neden
olan kronik, sistemik bir romatizmal hastaliktir.
Hastaligin ilerleyici dogasi, yapisal ve fonksiyonel
bozukluklara yol acarak yasam kalitesinde belirgin
azalmaya neden olabilir'. ASmin deformitelere yol
acmast ve is giicii kayb1 olusturmasi, hastalarda sikc¢a
psikiyatrik semptomlara neden olmaktadir. Mevcut
caligmalar, hastalik seyri boyunca bu hastalarda
depresyon ve anksiyete gibi psikiyatrik bozukluklarin
siklikla  eslik  ettigini  gostermektedir™.  AS
hastalarinda yapilan ruhsal durum arastirmalari, genel
popiilasyona kiyasla daha yiiksek semptom diizeyleri
bildirmistir®’. Karan ve arkadaslarimin calismasinda
AS  hastalarinda  hafif depresyon  belirtileri
goriilmiisken®, Barlow ve arkadaslari AS hastalarinin
yaklagik {igte birinde ciddi depresyon belirtileri
saptamistir’.

Yasam kalitesini degerlendiren Short Form-36 (SF-
36), Rand Corporation tarafindan gelistirilmis ve
Tiirkge versiyonu da gegerlilik-giivenirlik testinden
gecirilmistir. SF-36'nin genel saglik
degerlendirmesinde ~ 6nemli  bir ara¢  oldugu
gosterilmigtir. Bu olgek, fiziksel fonksiyon, sosyal
fonksiyon, fiziksel ve emosyonel rol kisitliligi, mental
saglik, enerji, agr1 ve genel saglik algisi gibi sekiz
boyutu degerlendiren 36 maddeden olusur. Ayrica AS
hastalarinin yasam kalitesinde, fiziksel ve mental
sagliklarinda SF-36’ya gore belirgin bir diisiis oldugu
da baska c¢alismalarda vurgulanmisti’.  Aym
calismada hayat kalitesiyle iliskili prediktif faktorlerin
varliginin ~ fonksiyonel  kapasite ve  hastalik
aktivitesiyle iligkili oldugu, bunlar azaltmanin erken
ve yeterli hastalik yonetimini kapsadig1 belirtilmistir’.

AS’de hastalik aktivitesi, yasam kalitesi ve psikolojik
durum arasindaki iligkinin anlasilmasi, hastalarin
iyilik hali ve yasam kalitesini artiracak yeni
miidahaleler ile bakim yaklagimlarinin gelistirilmesine
yardimci olabilir. Bu nedenle, bu ¢alismada daha zor
bir hasta grubu olan biyolojik tedavi alan AS
hastalarinda  hastalik  aktivitesi ile depresyon,
anksiyete ve yasam kalitesi arasindaki iliskiyi
incelemeyi amagladik.

Gereg ve Yontem
Calisma protokolii

Hastalarin ¢aligmaya alinma kriterleri soyleydi: 18 yas
ve Ustiinde olmak, Modifiye New York simiflandirma
kriterlerine goére AS olarak smiflandirilmis olmak,
halen AS tedavisi i¢in bir biyolojik hastalik modifiye
edici ila¢ kullanmak (bHMEI), kullanilan bHMEI’ nin
en az U¢ aydir kullaniliyor olmasi ve calismaya
katilmaya goniilli olup onam vermek. Hastalarin yas,
cinsiyet, medeni durum, su an kullandigi bHMEI,
daha 6nce kullandigit bHMEI ler, egitim durumlari,
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aylik hane gelirleri, sigara icme durumu, meslekleri,
AS baslangi¢ yaslari, hastalik stiresi  (yil),
sikayetlerinin baslamasiyla ile tan1 arasi gegen siire
(ay), HLA B27 durumu, entezit ve daktilit varligi,
eslik eden psoriazis (PsO), iiveit, inflamatuar barsak
hastahgr (IBH), IBH tiiri, hipertansiyon (HT),
diabetes mellitus (DM), kronik obstruktif akciger
hastaligt (KOAH), astim, hiperlipidemi (HL), kalp
yetmezligi (KY), koroner arter hastaligi, disritmi ve
malignite gibi komorbiditeleri, varsa depresyon ya da
anksiyete tanilar1 ve ¢alismaya katilma zamanindaki
C-reaktif protein (CRP), eritrosit sedimentasyon hizi
(ESH), hasta tarafindan doldurulan anket formu ve
daha sonra retrospektif olarak bakilan hasta dosyalar1
incelenerek kaydedildi. Hastalik aktivitesi Bath
Ankilozan Spondilit Hastalik Aktivitesi indeksi [Bath
Ankylosing Spondylitis Disease Activity Index -
(BASDAI)] ile fonksiyonel durumu ise Bath
Ankilozan Spondilit Fonksiyonel Indeksi [Bath
Ankylosing Spondylitis Functional Index - (BASFI)]
ile degerlendirildi. Hastalarin depresyon ve anksiyete
durumunu tespit etmek igin Beck Depresyon Olgegi
(BDO) ve Hastane Anksiyete ve Depresyon Olgegi
(HADO) kullanildi. Hastalarin genel saglik durumu ve
yasam kalitesini degerlendirmek icin ise Short Form-
36 (SF-36) kullanildi.

Kullanilan élgekler

Hastalarin demografik ozelliklerini igeren form
disinda BASDAI, BASFI, SF-36, BDO ve HADO
kullanildi.

BASDAI

BASDALI, yorgunluk, spinal agri, eklem agrisi/sisligi,
lokalize olarak hassas bolgeler ve sabah tutuklugu
olmak iizere AS’nin 5 major semptomuyla iliskili 6
sorudan olusan, hastanin gegen haftadaki hastalik
aktivitesini Olgen bir ankettir. Sabah tutuklugu, hem
siddeti hem de siiresi bakimindan 6l¢iiliir. Hastalardan
gegen haftaki semptomlarinin siddetini
derecelendirmesi istenir. Sorular 10 cm uzunlugundaki
bir horizontal viziiel analog skala (VAS) iizerine isaret
koyarak yanitlanir. Sabah tutuklugu iizerine sorulan
iki sorunun ortalama skoru hesaplanir ve diger
sorularin toplam skoru ile toplanir. BASDAI skoru

toplam degerin (0-50) 0-10’luk bir skalaya
doniistiiriilmesiyle elde edilir.

BASFI

BASFI ile hastanin gecen haftaki fonksiyonel

kapasitesi 0l¢iiliir. Bu indeks giinliik aktivitelerle ilgili
8 soru ve hastanin giinlik yasamla bas edebilme
yetenegini degerlendiren 2 sorudan olusur. Hastalar
belirtilen isleri yaparken ne derecede zorlandigini 10
cmlik VAS iizerinde isaretler. On sorudan elde edilen
skorun ortalamasinin alinmasiyla 0-10 arasinda

degisen toplam skor hesaplanr'®'".



Ankilozan Spondilitte Depresyon

HADO

HADO, hastalarin depresyon ve anksiyete diizeylerini
belirlemek amaciyla kullanilan bir  6z-bildirim
Olgegidir. Bu olgek, psikiyatrik olmayan hastalarda
psikolojik morbiditeyi (anksiyete ve depresyon)
degerlendirmek icin gelistirilmistir. HADO, genel
tibbi popiilasyonlarda yaygin olarak kullanilan ve
gecerliligi kamtlanmis bir aragtir. Olgek toplam 14
sorudan olusur. 7 soru anksiyete (HADO-A), 7 soru
ise depresyon (HADO-D) diizeyini olger. Her bir
madde 0 ile 3 arasinda puanlanir. Bu puanlamalar
sonucunda, hem anksiyete hem de depresyon igin
toplam puanlar elde edilir. Anksiyete alt Olcegi
(HADO-A), kisinin genel anksiyete diizeyini 6lgerken,
Depresyon alt dlgegi (HADO-D) ise kisinin depresyon
belirtilerini Olger. 0-7 arast puanlar normal diizeyde
anksiyete ya da depresyonu, 8-10 arasi puanlar sinirda
(subklinik) anksiyete ya da depresyon gosterirken, 11
ve iizeri puanlar ise klinik olarak anlamli anksiyete ya
da depresyonu gosterir'”.

Beck Depresyon Olgegi (BDO)

Beck Depresyon Olgegi  (BDO), bireylerin
kendilerinin doldurabilecegi bir 6z-bildirim Sl¢egidir.
Depresyon belirtilerinin yani1 sira bireyin yasam
kalitesini, islevselligini ve tedaviye yanitini
degerlendirmek i¢in de kullanilir. Aaron Beck'in
bilissel teorisine dayanan BDQ, depresyonu bilissel ve
davranigsal siiregler ¢ergevesinde 6lger. Depresyonun
bilissel belirtilerine (olumsuz diistince kaliplari,
umutsuzluk gibi) odaklanmasi, o6lgegin  6zgiin
yonlerinden biridir. Toplam 21 maddeden olusur ve
her madde depresyonun belirli bir semptomunu veya
ozelligini Olger. Bu semptomlar arasinda sugluluk
duygusu, umutsuzluk, sosyal geri ¢ekilme, yorgunluk,
uykusuzluk gibi depresyona 06zgii belirtiler yer alir.
Her madde, 0 ile 3 arasinda puanlanir (0: Belirti yok,
1: Hafif diizeyde belirti, 2: Orta diizeyde belirti, 3:
Siddetli belirti). Daha yiiksek puanlar, daha siddetli
depresif belirtilere isaret eder. Toplam puan 0 ile 63
arasinda degisir ve puan araliklart depresyonun
siddetini belirler (0-9: Minimal depresyon, 10-16:
Hafif depresyon, 17-29: Orta derecede depresyon, 30-
63: Siddetli depresyon)®.

Short Form-36

Short Form-36 (SF-36), genel saglik durumunu
degerlendiren ¢ok boyutlu bir anket formudur.
Fiziksel ve mental saglikla iligkili ¢esitli alanlarda
bireylerin yasam kalitesini 6l¢gmek icin gelistirilmistir.
SF-36, 36 sorudan olusur ve saglikla ilgili yasam
kalitesi ile ilgili 8 farkli boyutta degerlendirme yapar.

1. Fiziksel Fonksiyon: Bireyin ginlik fiziksel
aktiviteleri (yiirime, merdiven ¢ikma gibi) ne
6l¢iide yapabildigini degerlendirir.

2. Sosyal Fonksiyon: Bireyin sosyal
karsilagtigi fiziksel veya emosyonel
nedeniyle sinirlanmalar 6lger.

yasamda
sorunlar

3. Fiziksel Rol Giigliigii: Fiziksel saglik sorunlarinin
is, ev isleri gibi giinliik roller {izerindeki olumsuz
etkisini degerlendirir.

4. Emosyonel Rol Giigliigii: Duygusal saglik
sorunlarinin kisinin sosyal ve profesyonel rollerini
ne Ol¢iide sinirladigini belirler.

5. Ruhsal Saglik: Bireyin anksiyete, depresyon,
mutluluk gibi ruh saglig: ile ilgili genel durumunu
degerlendirir.

6. Enerji ve Vitalite: Bireyin kendini enerjik veya
yorgun hissetme derecesini 6lger.

7. Agri: Bireyin yasadigi agr diizeyini ve bu agrinin
giinlik aktivitelerini ne Olciide kisitladigim
degerlendirir.

8. Genel Saglik Algisi: Bireyin genel
durumuna dair kendi algisini degerlendirir.

SF-36’nin her bir alt boyutu 0 ile 100 arasinda
puanlanir. 0 en kot saglik durumu, 100 ise en iyi
saglik durumunu ifade eder. Puanlar, her bir saglik
boyutu i¢in ayri ayri hesaplanir ve yiiksek puanlar
daha iyi saglikla iligkilendirilir. SF-36, hem klinik
popiilasyonlarda hem de saglikli bireyler iizerinde
yapilan c¢aligmalarla gecerliligi ve giivenilirligi
kanitlanmus bir dlgektir'®.

saglik

Bu calisma igin Bursa Uludag Universitesi Saglik
Aragtirmalar1 Etik Kurulu’ndan 21.08.2024 tarih ve
2024-13/39 sayili karariyla onay alinmis olup,
caligmaya katilan tiim hastalardan ¢aligma hakkinda
bilgilendirilmis ve yazili onam alinmustir.

Istatistiksel Analiz

Caligmanin giicii i¢in yapilan hesaplamada; Cohen’s d
0.5 etki giicii, % 95 giiven aralifi ve %380 gii¢ ile
istatistiksel olarak anlamli ¢ikabilmesi i¢in gerekli
minimum Orneklem genisligi her bir grupta en az 44
olarak hesaplandi. Ayrica parametrik olmayan
istatistiksel ~ yontemlerin  uygulanabilmesi  igin,
parametrik istatistiksel yontemler igin hesaplanan
minimum Orneklem genisliginin %15 fazlasiyla
caligtlmasi hesaplanarak; BASDAI < 4 olan grupta
minimum 50, BASDAI > 4 olan grupta yine 50 olmak
iizere toplamda minimum 100 hastayla calisiimasi
planlandi. Siirekli verilerin normal dagilim varsayimi
i¢cin Kolmogorov-Smirnov ve/ veya Shapiro-Wilk testi
kullanildi. Siirekli veriler normal dagilim gosteriyorsa
ortalama + standart sapma (minimum, maksimum,
median) ile, normal dagilim gostermiyorsa median
(Interquartile Range) ile ifade edildi. Kategorik
degiskenler i¢in ise n (%) kullanildi. Normal dagilan
stirekli degiskenlerin her iki grupta karsilastirilmasi
icin Independent Samples t test, normal dagilima
uymayan siirekli degiskenlerin her iki grupta
karsilastirllmasi  i¢in ise Mann-Whitney u testi
kullanildi. Kategorik degiskenler igin ise Ki kare testi
kullanildi. Siirekli degiskenler arasindaki korelayon
icin Pearson ve/veya Spearman korelasyon testleri
kullanildi. Tim istatistiksel analizler SPSS 28.0
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yazilim paketi (Statistical Package for Social Sciences
for Windows, siiriim 28.0.1, IBM Corp, Armonk, NY,
ABD, 2021) kullanilarak gergeklestirilmistir. Istatistik
anlamlilik diizeyi p< 0,05 olarak kabul edilmistir.

A. EKin ve ark.

Bulgular

Calismaya toplam 153 hasta dahil edildi. Hastalarin 48
(% 31.37)inin BASDAI degeri dortten biiytikti.
Hastalar BASDAI degerine gore (BASDAI < 4 ve
BASDAI > 4) iki gruba ayrildi. Bu hastalarin tiim
klinik, demografik ve laboratuvar &zellikleri birbiriyle
karsilagtirildi. BASDAI > 4 olan grupta caligmaya
alindiginda sekukinumab kullanimi (p=0.019) ve
daha once sekukinumab kullanimi (p=0.006) ile
BASFI degeri (p=0.001) BASDAI < 4 olan gruba gére
anlamli olarak daha yiiksekti. Diger tiim ozellikler
benzer saptand: (Tablo I). Hastaligr aktif (BASDAI >
4) olan grup ile aktif olmayan grup (BASDAI < 4)
arasinda depresyon ve anksiyete varligi i¢in yapilan
BDO (p=0.128), HADO-D (p=0.987) ve HADO-A
(p=0.353) arasinda istatistiksel anlamli farklilik
gozlenmedi (Tablo II). Hastalarin yasam kalitesi ve
saglik durumlari i¢in SF-36 alt boyutlar1 karsilastirildi.
Fiziksel fonksiyon (p=0.006), sosyal fonksiyon
(p=0.001), fiziksel rol giigligii (p=0.013), emosyonel
rol giigliigii (0.024), enerji ve vitabilite (p=0.020) ve
agri (p=0.001) skorlar1 BASDAI > 4 olan grupta
anlamli olarak daha diisiiktii. Ruhsal saglik (p=0.304)
ve genel saglik (p=0.419) alt boyutlarinda ise iki grup
arasinda anlaml bir farklilik gézlenmedi (Tablo III).

Hastalik aktivite ve fonksiyon &lgekleriyle BDO,
HADO-D, HADO-A ve SF-36 alt boyutlariyla iliski
olup olmadigini gdzlemek i¢in yapilan korelasyon
analizinde, BASDAI ve BASFI o6lcekleriyle BDO,
HADO-D ve HADO-A arasinda anlamli bir
korelasyon gdzlenmedi. Ayrica BDO, HADO-D ve
HADO-A ile CRP, eritrosit sedimentasyon hizi,
toplam kullanilan biyolojik HMEI sayis1 ve hastalik
stiresi arasindaki iligkiyi saptamak yapilan korelasyon
analizinde eritrosit sedimentasyon hiz1 ile BDO
(r=0.278, p=0.001), HADO-D (r=0.202, p=0.012) ve
HADO-A (=0.224, p=0.005) arasinda pozitif
korelasyon oldugu gozlendi. SF-36 alt boyutlarindan
fiziksel fonksiyon (r=-0.199, p=0.014), sosyal
fonksiyon (r=-0.285, p=0.001), fiziksel rol gii¢ligii
(r=-0.188, p=0.020), emosyonel rol giigliigii (r=-0.189,
p=0.020), enerji ve vitalite (r=-0.194, p=0.016) ve agr1
(r=-0.318, p=0.001) ile BASDAI arasinda negatif
korelayon saptandi. BASFI ile fiziksel fonksiyon (r=-
0.173, p=0.033) ve agr1 (r=-0.191, p=0.018) arasinda
negatif korelasyon gozlendi (Tablo IV). BDO,
HADO-D, HADO-A ve SF-36 arasinda korelasyon
olup olmadigryla ilgili yapilan analizde tiim 6lgekler
ve alt boyutlar1 arasinda anlamli korelasyon saptandi
(Tablo V ve VI).
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Tartisma ve Sonug¢

AS, kronik, inflamatuar ve sistemik bir hastalik olup,
hem mental hem de fiziksel saglhigr ciddi sekilde
etkileyebilir. Hastalarin depresyon ve anksiyete riskini
artirarak yasam kalitesini diistirdiigii bilinmektedir.
Calismanizda, biyolojik bHMEI kullanan AS
hastalarinda hastalik aktivasyonu ile depresyon,
anksiyete ve yasam Kkalitesi arasindaki iliskiyi
degerlendirdik. Bulgularimiz, 06zellikle BASDAI
skoru yiiksek olan hastalarda yasam kalitesinin
fiziksel ve sosyal boyutlarinda anlamli distisler
oldugunu  gostermistir.  Ozellikle  SF-36  alt
boyutlarindan fiziksel fonksiyon, sosyal fonksiyon,
fiziksel rol giicliigii, emosyonel rol giigliigii, enerji-
vitalite ve agr1 arasinda belirgin fark gozlenmistir.
Buna karsin, depresyon (BDO ve HADO-D),
anksiyete (HADO-A) oranlarinda anlamli bir artis
tespit edilmemistir.

Caligmalarda depresyon ve anksiyete orani genel
niifusa oranla AS hastalarinda daha yiiksek
gozlenmistir®’. Yasam kalitesi ve psikolojik durum ile
AS arasindaki iligkiyi inceleyen bazi ¢aligsmalar
vardir™®'>"7 Psikolojik sorunlar1 olan hastalarin
fiziksel hastaliklariyla basa ¢ikma giigleri azalmistir
ve tedavi ve rehabilitasyon programlarina goniilli
katilimlari olumsuz yonde etkilenmektedir.
Psikiyatrist ~ olmayan  klinisyenler  psikolojik
bozukluklar1 g6z ardi edebilir ve hizli bir tarama araci
olan HADO ve BDO, kisa siirede risk gruplariin
belirlenmesine  yardimer  olabilir'®.  Barlow ve
arkadaglart®, AS hastalarmin  %31'inde  depresyon
bulmustur. Eren ve arkadagslari, Beck Anksiyete ve
Depresyon Olgegini kullanmis ve kontrol grubuyla
kargilastirildiginda AS' de daha yiiksek diizeyde
depresyon ve anksiyete bulmustur'®. 18 aylik bir takip
caligmasinda Martindale ve arkadaslari, anksiyete
puanlarinin  stabil olmadigim1 ve zamanin AS
hastalarinda anksiyete puanlari iizerinde &nemli bir
etkiye sahip oldugunu 6ne stirmiistiir’. Bircok calisma
anksiyete ve depresyonun ayni hastada siklikla
ortlistiiglini ve bir arada bulundugunu ve birbirini
kolaylagtirdigin gdstermistir®.

AS’ de hastalik aktivitesiyle depresyon ve anksiyete
arasinda iliski oldugunu gdsteren g¢aligsmalarda, hem
BASDAI hem BASFI degeri yiiksek olan grupta
depresyon ve anksiyetenin daha yiiksek oldugu
gésterilmistirls’ﬂ’zz. Calismamizda ise BASDAI degeri
dort ve istiinde olup biyolojik tedavi alan AS
hastalarinda hem anksiyete hem de depresyon
oraninda istatistiksel anlamli bir artis gozlenmedi.
Yapilan bazi c¢alismalarda BASDAI ile depresyon
arasinda pozitif yonde bir korelasyon gézlenmisken®,
calismamizda BASDAI ve BASFI ile BDO, HADO-D
ve HADO-A arasinda herhangi bir korelasyon
gozlenmedi. Cin’de  yapilan bir  ¢aligmada
da calismamiza  benzer sekilde korelasyon
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Tablo I. Hastalig1 aktif olan (BASDAI > 4) grupla aktif olmayan (BASDAI < 4) grubun demografik, klinik ve
laboratuar 6zelliklerinin karsilastiriimasi

Tiim hastalar BASDAI 2 4 BASDAI< 4 p
(n=153) (n=48) (n=105) degeri
Yas, Ort. + Std.Sapma (Min., Mak., Median) 43.0 (13.0) 43.0 (12.50) 43.0 (13.0) 0.914
Cinsiyet, K/E n(%) 43/110(28.10/71.90) 15/33(31.25/68.75) 28/77(26.67/73.33) 0.558
Medeni hali, B/E n(%) 30/123 11/37(22.90/77.10) 19/86 (18.10/81.90) 0.486
Sigara, n (%) 66 (43.10) 17 (35.40) 49 (46.70) 0.192
Gelir durumu (TL), n(%)
<20.000 25 (16.309 10 (20.80) 15 (14.30)
220.000-40.000 62 (40.50) 18 (37.50) 44 (41.90)
240.000-60.000 49 (32.0) 14 (29.20) 35(33.30)
260.000-80.000 11(7.20) 4(8.30) 7(6.70) 0.184
280.000-100.000 4 (2.60) 0 4 (3.80)
=100.000 2(1.30) 2(4.20) 0
Egitim durumu, n(%)
likokul 30 (19.60) 10 (20.80) 20(19.0)
Ortaokul 16 (10.50) 7 (14.60) 9 (8.60)
Lise 56 (36.60) 18 (37.50) 38 (36.20) 0.567
Lisans ve iistii 51(33.33) 13 (27.10) 38 (36.20)
Hanede kronik hastaligi olan var mi?, n (%) 29.0 (19.0) 9(18.80) 20 (19.0) 0.965
AS baglangig yasi, median (IQR) 29.0 (11.50) 29.0 (13.75) 29.0 (11.0) 0.870
ag;)emptomlanyla tani arasinda gegen siire (ay), median 6.0 (5.0) 6.0 (5.0) 80 (5.0) 0.488
Hastalik siiresi (yil), median (IQR) 12.0 (9.0) 11.0 (9.50) 12.0(9.0) 0.547
Periferik eklem tutulumu, n(%) 65 (42.50) 21(43.80) 44 (41.90) 0.830
Entezit, n(%) 19 (12.40) 5(10.40) 14 (13.30) 0.612
Daktilit, n(%) 3(2.0) 1(2.10) 2(1.90) 0.941
Psdriazis, n(%) 7 (4.60) 2(4.20) 5 (4.80) 0.870
Uveit, n(%) 25 (16.30) 10 (20.80) 15 (14.30) 0.309
Inflamatuar barsak hastaligi, n(%) 5(3.30) 1(2.10) 4 (3.80) 0.577
Komorbidite, n(%) 66 (43.10) 23 (47.90) 43 (41.0) 0420
HT 30 (19.60) 13 (27.10) 17 (16.20) 0.115
DM 9(5.90) 5 (10.40) 4 (3.80) 0.107
KOAH 1(0.70) 0 1(1.0) 0.498
Astim 10 (6.50) 5 (10.40) 5 (4.80) 0.189
Hiperlipidemi 14 (9.20) 5 (10.40) 9 (8.60) 0.713
Disritmi 2(1.30) 0 2(1.90) 0.336
KAH 7 (4.60) 3(6.30) 4 (3.80) 0.503
Malignite 2(1.30) 1(2.10) 1(1.0) 0.568
Unipolar depresyon 9 (5.90) 3(6.30) 6 (5.70) 0.896
Yaygin anksiyete bozuklugu 6(3.90) 2(4.20) 4 (3.80) 0.916
AAA 6(3.90) 1(2.10) 5 (4.80) 0.428
Behget hastaligi 2(1.30) 0 2(1.90) 0.336
$Su anda kullanilan biyolojik HMEI, n(%)
Adalimumab 29 (19.0) 7 (14.60) 22(21.0) 0.351
Golimumab 33 (26.0) 8 (16.70) 25 (23.80) 0.319
Infliximab 23 (15.0) 8 (16.70) 15 (14.30) 0.702
Etanersept 37 (24.20) 12 (25.0) 25 (23.80) 0.873
Sertolizumab pegol 22 (14.40) 7(14.609 15 (14.30) 0.961
Sekukinumab 9(5.90) 6 (12.50) 3(2.90) 0.019
Daha dnce en az bir kez kullanilan biyolojik HMEI, n(%) 58 (37.90) 19 (39.60) 39 (37.10) 0.773
Adalimumab 32(20.90) 13 (27.10) 19 (18.10) 0.205
Golimumab 16 (10.50) 6 (12.50) 10 (9.50) 0.577
Infliximab 19 (12.40) 6 (12.50) 13 (12.40) 0.983
Etanersept 17 (11.10) 6 (12.50) 11 (10.50) 0.712
Sertolizumab pegol 12 (7.80) 5 (10.40) 7(6.70) 0.423
Sekukinumab 8 (5.20) 6 (12.50) 2(1.90) 0.006
Toplam kullanilan biyolojik HMEI sayisi, median (IQR) 1.0 (1.0) 1.0 (2.0) 1.0 (1.0) 0.345
BASFI, median (IQR) 1.0 (2.0) 3.65(1.0) 1.0 (0) 0.001
BASDAI, median (IQR) 1.0 (3.40) 4.80 (0.775) 1.0 (0) N/A
CRP (mg/dL), median (IQR) 3.60 (6.75) 3.80 (9.875) 3.60 (6.10) 0.732
:Elgt';;)sn sedimentasyon hizi 1.saat (mm/ saat), median 100 (12,50) 9.0 (1250) 12.0(14.50) 0415
HLA B27 pozitifligi, n(%) 100 (65.40) 33 (68.80) 67 (63.80) 0.551

BASDAL: Bath Ankylosing Spondylitis Disease Activity Index K/E: Kadin/Erkek B/E: Bekar/ Evli TL: Tiirk Lirast AS: Ankilozan
Spondilit HT: Hipertansiyon DM: Diabetes Mellitus KOAH: Kronik obstruktif akciger hastalifi AAA: Ailevi Akdeniz Atesi HMEI:

Hastalik modifiye edici antiromatizmal ilag¢ BASFI: Bath Ankylosing Spondylitis Functional

corpuscular volum N/A: Not Applicable

CRP: C reaktif protein MCV: Mean
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gézlenmemistir”. Yapilan bazi ¢aligmalarda hastalik
aktivasyonunun depresyon ve anksiyete ile iliskili
oldugu gozlenmistir. Su bilinen bir gercek ki bazi pro-
enflamatuar  sitokinlerin artist  ve hipotalamo-
hipofizer-adrenal aksm ACTH ve  kortizol
diizeylerinde artiga neden olmasi depresyona neden
olabilmektedir®®. Literatirde, AS hastalarinda artan
pro-enflamatuar sitokinlerin depresyon gelisimi ile
iliskili olduguna dair bulgular mevcuttur’**. BASDAI
skoru yiiksek hastalar aktif semptomlar1 olabilen ve
inflamatuar sitokinleri daha yliksek olabilen hastalar
oldugundan daha fazla anksiyete ve depresyon
beklenirken, ¢aligmamizda iki grup arasinda anksiyete
ve depresyon sikliklari arasinda istatistiksel anlamli
bir farklilik gézlenmedi. Burada 6nemli bir nokta bu
hastalarin biyolojik tedavi almalar1 olabilir. Nitekim
yapilan bir calismada AS hastalarinda Infliximab
kullaniminin  depresif semptomlar {izerinde etkili
oldugu gosterilmistir’®. Bir diger nokta ise
proenflamatuar sitokinlerin biyolojik tedavilerle daha
iyi kontrol altinda olabilecegidir.

Tablo II. Hastalig1 aktif olan (BASDAI > 4) grupla
aktif olmayan (BASDAI < 4) grubun

A. EKin ve ark.

Tablo III. Hastalig1 aktif olan (BASDAI > 4) grupla
aktif olmayan (BASDAI < 4) grubun SF-
36 alt boyutlarinin kargilastirilmasi

Tim | BASDAIZ4 | BASDAI<4 | .
hastalar p degeri
(n=153) (n=48) (n=105)
Fiziksel 75.0 (35.0) | 35.0(65.0) | 80.0(40.0) | 0.006
Fonksiyon ' ' ‘ ' ‘ ’ :
Sosyal
[Forteiyon  |75014379)| 6250(250) | 750(37.50) | 0001
Ig‘f"‘??'..“' 750 (75.0) | 50.0 (100.0) | 100.0 (50.0) | 0.013
clugi
[Gmosyonel Rol 40,0 (g6.70)| 66.66 (100.0) | 100.0 (66.67) | 0.024
uclugi
[Runsal sagiik | 60.0 (16.0) | 60.0(16.0) | 60.0(200) | 0304
IEnerjive
e 550 (30.0) | 450(25.0) | 5750 (30.0) | 0.020
Agn 6750 (35.0) | 55.0 (38.75) | 77.50 (22.50) | 0.001
Genel saglk | 50.0 (25.0) | 47.50 (25.0) | 500 (2750) | 0419

BASDAI: Bath Ankylosing Spondylitis Disease Activity Index SF-
36: Short Form 36

Tablo IV. Hastalik aktivite ve fonksiyon dlcekleriyle

depresyon ve anksiyete Olgeklerinin Beck depresyon 6lcegi, Hastane anksiyete
kargilagtirimasi ve depresyon dlgegi ve SF-36 alt boyutlari
Tiim arasmdaki iligki
BASDAI 24 | BASDAI< 4 .
hastalar p degeri
(n=153) (n=48) (n=105) Korelasyon katsayisi
= - BASDAI BASFI
BDO, median
! 8.0(11.0 9.50 (9.75 7.0(10.0 0.128
(IQR) (11.0) (©.79) (100) rdegeri | pdegeri | rdegeri | pdegeri
BDO, n (%) B0 0147 | 0070 | 0017 | 0834
d Minimal 89(58.20) | 24(50.0) | 65(61.90) | 0.166 |HAD(")-D 0.020 0.788 -0.047 0.568
epresyon —
Hafif IHADO-A 0.089 0.276 0.003 0.969
depresyon 39(2550) | 16(3333) | 23(21.90) | 0.132 SF36
Orta siddetli Fiziksel
19 (12.40 7(14.60 12 (11.40 0.583 K -
depresyon (1240) | 7(1460) (11.40) [Fonkeiyon 0199 | 0074 | 0473 | 0033
Siddetli 6(39) | 1210 | 5480 | 0428 Sosyal
depresyon (3.90) (210) (4.80) : [Fonkean 0285 | 0001 | 0144 | 0075
HADO-D, .
median (IQR) | >0 | 50(40) | 50(675) | 0987 Gug;ﬁg‘j"' Rol 1 o188 | 0020 | 0123 | 0430
HADOD. 0 %) EmosyonelRol| 189 | 020 | 0077 | 031
Normal 111 (7250) | 37(77.10) | 74 (7050) | 0395 Giigliigil : : : :
Sinirda 21 (13.70) 8 (16.70) 13 (12.40) 0.475 Ruhsal saglk -0.114 0.161 -0.014 0.868
Belirgi 21(13.70 3(6.30 18 (17.10 0.069 i
rom (13.70) 630 (17.10) Enerjive -0.194 0.016 -0.096 0.236
HADO-A. Vitalite
dion QR | 60(60) | 650675 | 60(50) | 0353
median (IQR) Agn -0.318 0.001 -0.191 0.018
HADO-A, n (%) Genelsaghk | -0.084 | 0302 | -0048 | 0552
Normal 99 (64.70) | 28(58.30) | 71(67.60) | 0.265 - — - :
BDO: Beck depresyon olgegi HADO-D: Hastane anksiyete ve
Sinirda 29 (19.0) 10 (20.80) 19 (18.10) 0.688 depresyon olgegi- depresyon HADO-A: Hastane anksiyete ve
Belirgin 25(16.30) | 10(20.80) 15 (14.30) 0.309 depresyon 6lcegi- anksiyete SF-36: Short Form-36

BASDAI: Bath Ankylosing Spondylitis Disease Activity Index
BDO:Beck Depresyon Olgegi HADO-D: Hastane anksiyete ve
depresyon olgegi- depresyon HADO-A: Hastane anksiyete ve
depresyon 0lgegi- anksiyete
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Tablo V. Beck depresyon 6lcegi ile Hastane anksiyete
ve depresyon Olgegi ve SF-36 alt boyutlari
arasindaki iligki

Korelasyon katsayisi
BDO HADO-D HADO-A
_ . _ . . op

r degderi | p degeri | r degeri |p dederi | r degeri degeri
HADO-D 0696 | 0.001 | NA | NA | 0552 | 0.001
HADO-A 0.720 | 0.001 | 0552 | 0.001 | NA | NA
SF-36
Fiziksel | 553 | 0.001 | -0385 | 0.001 | -0.385 | 0.001
Fonksiyon
Sosyal | o605 | 0.001 | -0467 | 0.001 | -0.39 | 0.001
Fonksiyon
Fiziksel | 405 | 0.001 | -0331 | 0.001 | -0.331 | 0.001
Rol Giigliigii
Emosyonel | -0.508 | 0.001 | -0.380 | 0.001 | -0.380 | 0.001
Rol Giigligii
Ruhsal | 600 | 0.001 | -0411 | 0.001 | -0.499 | 0.001
saghk
Enerjive | o601 | 0.001 | -0519 | 0.001 | -0.494 | 0.001
Vitalite
Agr 0534 | 0001 | -0.396 | 0.001 | -0.285 | 0.001
Genel
saghk 0573 | 0.001 | -0.430 | 0.001 | -0.418 | 0.001

BDO: Beck depresyon olcegi HADO-D: Hastane anksiyete ve
depresyon olgegi- depresyon HADO-A: Hastane anksiyete ve
depresyon oOlgegi- anksiyete SF-36: Short Form-36 N/A: Not
Applicable

Tablo VI. Beck depresyon olgegi ve Hastane
anksiyete ve depresyon Olcegi ile bazi
paraemetreler arasindaki iliski

Korelasyon katsayisi
BDO HADO-D HADO-A

r p - p .| p

degeri| degeri rdegeri degeri r degeri degeri
Toplam
kullanilan
biyolojik HMEi 0.154 | 0.057 | 0.115 | 0.158 | 0.154 | 0.058
sayis|
("'y?;‘a"““’es' -0.094| 0245 | -0.088 | 0.282 |-0034 | 0673
CRP (mg/dL) 0.104 | 0.199 | 0.151 | 0.062 | 0.138 | 0.088
Eritrosit
sedimentasyon | 70 | 5001 | 0202 | 0.012 | 0224 | 0.005
hizi 1.saat (mm/
saat)

BDO: Beck depresyon 6lgegi HADO-D: Hastane anksiyete ve
depresyon olgegi- depresyon HADQO-A: Hastane anksiyete ve
depresyon olcegi- anksiyete CRP: C reaktif protein ~ HMEI:
Hastalik modifiye edici antiromatizmal ilag

Romatolojik hastaliklarda gelisen farkli psikiyatrik
durumlar yasam kalitesini etkileyebilir**.
Calismamizda BDO, HADO-D ve HADO-A ile SF-36
alt boyutlar1 arasinda anlamli bir korelasyon gozlendi.
Ayrica BDO ile HADO-D ve HADO-A arasinda da
korelasyon vardi. Bu korelasyonlardan yola ¢ikarak

yasam kalitesi ve saglik durumu ile SF-36 alt

boyutlarinin depresif ve anksiyetesi olan hastalarda
daha diisik degerlerde oldugunu sodyleyebiliriz.
Yapilan ¢aligmalarda AS hastalarinda yagam kalitesi
skorlarinin anksiyetesi ve depresyonu olan hastalarda
daha diisiik oldugu gosterilmistir' .

Her ne kadar literatiirde aktif hastaliga ve fonksiyonel
kisithiliga sahip hastalarda depresyon ve anksiyete
siklig1 yiiksek gozlense de, ¢caligmamizda anskiyete ve
depresyon sikligi benzer goézlendi. Ancak yasam
kalitesi ve saglik durumu ile ilgili alt boyutlarda aktif
hastalig1 olanlarin daha diisiik puanlara sahip oldugu
gozlendi.

Calismamiz hastalign aktif seyrettigi i¢in biyolojik
tedaviye gecilen ve halen bu tedavileri almakta olan
hastalardan olusmaktadir. Calismamizin kisitliliklar
arasinda, kesitsel bir tasarima sahip oldugu igin
hastalik stireci ve psikolojik semptomlar arasindaki
neden-sonug iligkisini belirleyememekte ve uzun
vadeli etkiler hakkinda bilgi vermemektedir. Ayrica,
¢aligmamiz nispeten kiigiik bir hasta popiilasyonu ile
smirlidir ve bu da sonuglarin genellestirilebilirligini
kisitlayabilir. Diger kisitliliklar ise ¢aligmanin sadece
biyolojik tedavi alan AS hastalarinda yapilmasi,
karsilastirilabilecek bir kontrol grubunun
bulunmamasi ve aktif hastaligi olan hasta sayisinin
aktif hastaligi olmayan hasta sayisina gore daha az
olmasidir. Depresyon ve anksiyete degerlendirmesi,
psikiyatrist tarafindan yapilan klinik
degerlendirmelerle degil, kendi kendine bildirilen
anketler (BDO ve HADO) ile yapilmistir. Buna

ragmen, SF-36 ile yasam kalitesinin detayl
degerlendirilmesi ¢alismamizin  giiglii  yonlerinden
biridir.

Sonu¢ olarak, AS hastalarinda yasam kalitesinin
diisiik olmasi, 6zellikle hastalik aktivitesi ile iliskilidir.
Psikolojik sorunlar ve yasam kalitesi arasindaki
korelasyon, hastalarin klinik yonetiminde dikkate
almmmas1 gereken dnemli bir noktadir.
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Erken Evre Kuiguk Hucreli Disi Akciger Kanserinde
Neoadjuvan Tedavilerin Etkinligi: Tek Merkez Deneyimi

Yasin KUTLU, Ahmet BILiCi, Omer Fatih OLMEZ, Jamshid HAMDARD,
Ebru KARCI, Ozgiir ACIKGOZ

Medipol Universitesi Tip Fakiiltesi, Tibbi Onkoloji Bilim Dali, Istanbul, Tiirkiye.

OZET

Klinigimizde 2016-2023 yillar1 arasinda takip edilen erken evre kiiciik hiicreli disi akciger kanseri (KHDAK) hastalarinda neoadjuvan
tedavilerin etkinligini degerlendirmeyi amagladik. Istanbul Medipol Universitesi Tip Fakiiltesi Tibbi Onkoloji kliniginde tedavi goren erken
evre KHDAK hastalarinin kayitlari retrospektif olarak incelendi. Neoadjuvan kemoterapi, kemoimmiinoterapi veya kemoradyoterapi sonrasi
opere edilen hastalar ¢aligmaya dahil edildi. Yas, cinsiyet, sigara dykiisii, ECOG performans skoru, klinik ve patolojik evre, histolojik tip,
neoadjuvan immiinoterapi veya radyoterapi kullanimi ve PD-L1 diizeyleri gibi klinikopatolojik o6zellikler kaydedildi. Klinikopatolojik
faktorler ile patolojik tam yanit (pCR) arasindaki iliski analiz edildi. Yas ortalamas: 64 (aralik: 51-71) olan on yedi hasta dahil edildi.
Patolojik tam yanit oran1 %29.4 olarak bulundu. 24 aylik hastaliksiz sagkalim orant %85.7 idi ve hastalik iligkili 6lim bildirilmedi. Es
zamanl radyoterapi, daha yiiksek pCR oranlari ile anlamli olarak iliskili bulundu. Diger klinikopatolojik faktorler arasinda istatistiksel olarak
anlaml fark saptanmadi. Neoadjuvan kemoterapi, kemoimmiinoterapi ve kemoradyoterapi, erken evre KHDAK'de yiiksek pCR ve
hastaliksiz sagkalim oranlar ile etkili tedavi segenekleridir. Es zamanli radyoterapi tedavi etkinligini artirabilir ve daha fazla arastirilmalidir.
Bu bulgular, erken evre KHDAK tedavisinde neoadjuvan yaklasimlarin 6nemini desteklemektedir.

Anahtar Kelimeler: Akciger kanseri. Neoadjuvan tedavi. immiinoterapi. Kemoradyoterapi.
Effectiveness of Neoadjuvant Therapies in Early-Stage Non-Small Cell Lung Cancer: Single Center Experience

ABSTRACT

We aimed to evaluate the effectiveness of neoadjuvant therapies in early-stage non-small cell lung cancer (NSCLC) patients followed at our
clinic between 2016 and 2023. A retrospective review was conducted on the records of early-stage NSCLC patients treated at Istanbul
Medipol University School of Medicine, Department of Medical Oncology. Patients receiving neoadjuvant chemotherapy,
chemoimmunotherapy, or chemoradiotherapy followed by surgery were included. Clinical and pathological characteristics were documented,
including age, gender, smoking history, ECOG performance status, clinical and pathological staging, histological type, use of neoadjuvant
immunotherapy or radiotherapy, and PD-L1 levels. The relationship between clinical-pathological factors and pathological complete
response (pCR) was analyzed. Seventeen patients with a median age of 64 (range: 51-71) were included. The pCR rate was 29.4%. The 24-
month disease-free survival rate was 85.7%, with no disease-related deaths reported. Concurrent radiotherapy was significantly associated
with higher pCR rates. Other clinical-pathological factors did not show statistically significant differences between pCR and non-pCR
groups. Neoadjuvant therapies, including chemotherapy, chemoimmunotherapy, and chemoradiotherapy, are effective in early-stage NSCLC,
demonstrated by high pCR and disease-free survival rates. Concurrent radiotherapy may enhance treatment efficacy and warrants further
investigation. These findings support the use of neoadjuvant approaches in managing early-stage NSCLC.

Keywords: Lung cancer. Neoadjuvant therapy. immunotherapy. Chemoradiotherapy.
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KHDAK tanis1 konulan hastalarin yaklasik %20-25’1
rezeke edilebilir hastalik ile bagvurmaktadir.” Bununla
birlikte, kiiratif operasyona ragmen bu hastalarin
yaklasik 9%30-55’inde hastalik niiksii ve olim
goriilmektedir.**

Neoadjuvan tedavi (NAT), daha iyi cerrahi rezeksiyon
ve daha iyi prognoz saglamak i¢in tiimor boyutunu ve
hastalik  yiikiinii  azaltmayr  hedeflemektedir.’
Neoadjuvan kemoterapinin (NAKT), rezeke edilebilir
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KHDAK hastalarinda genel sagkalimi (GSK), énemli
Olciide iyilestirdigi gt')sterilmistir.6 Ancak yapilan
calismalarda, NAKT ve tek basina cerrahi
karsilagtirildiginda 5 yillik niikssiiz sagkalim ve genel
sagkalim arasindaki mutlak fayda yalmzca %5’dir.°
Bununla birlikte, sadece %36’lik 5 yillik genel
sagkalim ile sagkalim sonuglar1 kotli olmaya devam
etmektedir.”® NAT sonrasi patolojik tam yanit (pCR)
ile genel sagkalim arasinda gii¢lii iliski daha 6nceki
yapilan c¢alismalarda gosterilmistir.” Ancak NAKT
sonrast patolojik tam yanit saglanan hastalarin oram
yaklasik %4 tiir."’

Neoadjuvan immiinoterapi, mikrometastatik hastalig
tedavi etmeye imkan saglar ve tedavi sirasinda timor
ve timor antijenleri hala mevcut oldugundan
bagisiklik tepkisini artirir. Nivolumab, insan kaynakli
bir anti-programlanmis 6liim 1 (PD-1) antikoru olarak
gorev yaparak mevcut antitimér T hiicrelerinin
islevini geri kazandirirken, kemoterapi de bagisiklik
sistemi aktivasyonu yoluyla antitimér bagisiklig
artirir.  Immiinoterapi ile kombinasyon halinde
kemoterapinin sinerjistik etkisinin kanit1 ilk olarak tek
gruplu faz 2 NADIM calismasinda'' ve ardindan faz 3
Checkmate 816 ¢alismasinda'® gosterildi. NADIM
calismasinda'', evre IIIA hastalar arasinda patolojik
tam yanit elde edilenlerde, rezidii hastalig1 olan
hastalar ile karsilastirildiginda 6nemli 6lgiide daha iyi
genel sagkalim ve progresyonsuz sagkalim vardi.
Kemoterapi ile birlikte ii¢ kiir nivolumab tedavisi
verilen hastalarin degerlendirildigi Checkmate 816
calismasinda'? ise, hastalarin  %36’sinda  major
patolojik yanit, %24’iinde patolojik tam yanit elde
edildi.

Radyoterapi, evre 3 KHDAK’li hastalar icin temel
tedavilerden biridir, ancak rolii ve zamanlamasi
hastaligin yayginligima ve konumuna bagli olarak
farklilik gosterir. Ust sulkus (Pancoast) tiimérleri igin,
550 hastayr kapsayan bir sistemik analizde,
indiiksiyon kemoradyoterapisinin ardindan cerrahi
uygulanmasi,  radyoterapi  sonrasinda  cerrahi
uygulanmasi veya sadece cerrahi ile
karsilagtirildiginda daha iyi GSK ile sonlandigini
géstermistir.13 ki prospektif calisma bu yaklasimi
dogruladi. SWOG 9416 caligmasinda'®, 111 hasta es
zamanli neoadjuvan kemoterapi ve radyoterapi ile
tedavi edildi, ardindan cerrahi rezeksiyon ve iki ek
siklus adjuvan kemoterapi uygulandi. Bes yillik GSK
orani tiim popiilasyonda %44, tam rezeksiyon yapilan
hastalarda %54 idi. Yine Japon 9806 faz 2 prospektif
¢alismas1”, 5 yillik %56 GSK orani ile bu sonuglari
dogruladi.

Bu calismada, klinigimizde takip ettigimiz neoadjuvan

kemoterapi, kemoradyoterapi veya
kemoimmiinoterapi verilen erken evre KHDAK
hastalariin  klinikopatolojik  ozelliklerini, NAT

sonrast patolojik tam yanit oranlarmi ve sagkalim
sonuglarini sunmay1 amagladik.
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Gereg ve Yontem

2016-2023  yillar1  arasinda  Istanbul  Medipol
Universitesi Tip Fakiiltesi Tibbi Onkoloji kliniginde
takip edilen erken evre KHDAK hastalarimin dosyalar1
retrospektif olarak incelendi. Erken evre, neoadjuvan
kemoterapi, kemoimmiinoterapi veya
kemoradyoterapi sonrast opere edilen hastalar
caligmaya dahil edildi. Evreleme, tan1 aninda gegerli
olan Amerikan Kanser Ortak Komitesi (AJCC) kanser
evreleme kilavuzu sekizinci versiyonuna gore yapildi.
Evre IIB ve IIIA hastalar ile tek lenf nodu tutulumu
olan N2 hastalar neoadjuvan tedavi i¢in uygun
goriildii. Medikal veya cerrahi olarak operasyona
uygun olmayan hastalar ve metastatik evredeki
hastalar calismaya dahil edilmedi. Hastalarin yasi,
cinsiyeti, sigara dykiisii, eastern cooperative oncology
group performans skoru (ECOG PS), klinik ve
patolojik  evresi, histolojik  tipi, neoadjuvan
immiinoterapi  veya radyoterapi alip almadigi,
programlanmig 6liim ligandi 1 (PD-L1) diizeyi gibi
ozellikleri kaydedildi. PD-L1 diizeyi 6l¢imii i¢in
22C3 pharmDx (Daco) yontemi kullanildi. Patolojik
tam yanit, neoadjuvan tedavi sonrasi c¢ikarilan
timoriin  ve lenf nodlarmin mikroskobik olarak
incelenmesi ve her ikisinde de rezidii kanser hiicresi
olmamasi olarak tanimlandi. Hastalara standart
kemoterapi olarak 21 giinde bir, 3 kiir karboplatin (5
AUC) ve paklitaksel (175 mg/m?) verildi. Neoadjuvan
immiinoterapi alan hastalara bu tedaviye ilaveten 3 kiir
nivolumab (360 mg) ilave edildi. Adjuvan olarak
immiinoterapi devam edilen hastalarin tedavisi 1 yila
tamamlanarak kesildi. Neoadjuvan radyoterapi alan
hastalara haftalik karboplatin (2 AUC) ve paklitaksel
(50 mg/mz) es zamanli verildi. Neoadjuvan
kemoradyoterapi alan hastalar tiimor ¢ap1 biiyiik olan
(T3-T4) veya N2 lenf nodu olan hastalardan
olusmaktaydi. Calisma, istanbul Medipol Universitesi
etik kurulu tarafindan onaylanmustir.

Istatiksel Analiz

Tiim istatistiksel analizler i¢in SPSS 22.0 (SPSS Inc.,
Chicago, IL, ABD) programi kullanildi. Parametreler
medyan degerleri ile tamimlandi. Klinikopatolojik
faktorler ile pCR varligt arasindaki iliski, ki-kare testi
ve Fisher testi ile karsilastirildi. Hastaliksiz sagkalim,
kiiratif cerrahiden hastaligin ilerlemesine veya
niiksetmesine veya Olim veya kayip tarihine kadar
gecen siire olarak tanimlandi. Testlerde tim p
degerleri ¢ift yonli olup, 0,05'e esit ve kiiciik olan p
degerleri istatistiksel olarak anlamli kabul edildi.

Bulgular

Calismaya yas ortalamast 64 (51-71) olan 17 hasta
kaydedildi. Hastalarm 11’1 (%64.7) erkek, 6’s1
(%35.3) kadindi. Hastalardan 14’{ (%82.4) daha 6nce
sigara kullanip birakan hastaydi, 3 hasta (%17.6) hic
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sigara igmemisti. Medyan 40 paket/y1l sigara dykdisii
vardi. T4 evresi olan 5 hasta (%29.5), T1-T2-T3 evresi
olan 4’er (%23.5) hasta vardi. Hastalarin
cogunlugunun (9 hasta, %52.9) N2 evresi vardi. Evre
IITA olan 11 hasta (%64.7), IIB ve IIIB olan 3’er
(%17.6) hasta vardi. Skuamoz hiicreli karsinom olan
10 hasta (%58.8), skuamdz hiicreli dis1 karsinom olan
7 hasta (%41.2) vardi. Hastalar PD-L1 skorlarina gore
<%]1, %1-49, >%50 olarak degerlendirildiginde
sirastyla 4 (%23.5), 4 (%23.5), 3 (%17.6) hasta vardi,
6 hastanin (%35.3) PD-L1 diizeyi bilinmiyordu.
Neoadjuvan nivolumab tedavisi alan 9 hasta (%52.9),
bu hastalardan 6’st (%35.3) adjuvan donemde de
nivolumab tedavisi almistir, 1 hasta (%5.8) da
postoperatif radyoterapi (PORT) almustir. Neoadjuvan
donemde kemoradyoterapi (KRT) alan 4 hasta
(%23.5) vardi, bu hastalardan bir tanesi immiinoterapi
de almisti. Neoadjuvan kemoterapi alan 5 hasta
(%29.4) vardi, bu hastalardan 3°G PORT aldu
Hastalardan 5’inde (%29.4) patolojik tam yanit vardi.
Hastalarin  klinikopatolojik bulgulart Tablo I’de
Ozetlendi.

Medyan 19,7 aylik takipte, niiks eden 1 hasta (%5.8)
vardi. 24 aylik hastaliksiz sagkalim %85.7 idi.
Hastalik iligkili olim yoktu, 1 hasta hastalik dist
nedenden dolayi 6ldii.

Hastalar NAT tedavi sonrasinda patolojik tam yanit
alman ve almmayan olarak gruplandirildi ve hasta
karakteristikleri iki grup arasinda kiyaslandi (Tablo
IT). Cinsiyet, sigara dykiistii, ECOG PS, evre, histoloji,
PD-L1 diizeyi ve neoadjuvan immiinoterapi kullanimi
icin iki grup arasinda istatiksel olarak anlamli farklilik
saptanmadi. Es zamanli radyoterapi uygulanmasi ile
pCR arasinda istatiksel anlamli olarak fark vardi
(Sekil 1). Yani es zamanli radyoterapi uygulanan
hastalarda daha yiiksek pCR oranlar1 goriildii.

pCR

W yok
Mvar

RT uygulanmac (%76.5)

RT uygulandi (%23.5)
Neoadjuvan Radyoterapi

Sekil 1.

Neoadjuvan kemoradyoterapi ve patolojik tam yanit
arasidaki iliski.

Tablo 1. Klinikopatolojik bulgular.

Hasta Karakteristikleri N=17 %
Yag,medyan (aralik) 64 (51-71)
Cinsiyet

Kadin 6 35.3

Erkek 1" 64.7
Sigara Kullanimi

Hic icmemis 3 176

Aktif Igici 0 0

Birakmis 14 824
ECOG PS

0 14 82.4

1 3 17.6
T1 4 235
T2 4 235
T3 4 235
T4 5 294
NO 5 294
N1 3 17.6
N2 9 52.9
Evre

IIB 3 17.6

A 1" 64.7

1B 3 17.6
Histoloji

SCC 10 58.8

SCC disl 7 41.2
PD-L1

<%1 4 235

%1-49 4 235

=%50 3 17.6

Bilinmiyor 6 35.3
Neoadjuvan Nivolumab 9 52.9
Neoadjuvan RT 4 235
ypTO 5 29.4
ypT1 8 47.1
ypT2 0 0
ypT3 4 235
ypNO 8 471
ypN1 4 235
ypN2 5 294
|IpCR 5 294
Adjuvan Nivolumab 6 35.3
Adjuvan RT 4 235

ECOG PS: Eastern Cooperative Oncology Group performans skoru;
SCC: Skuamoz hiicreli karsinom; PD-L1: Programlanmis oliim
ligand1 1; RT: Radyoterapi; pCR: Patolojik tam yanit
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Tablo II. Patolojik tam yanit alinan ve alinmayan
gruplarin karsilastiriimasi.

Non-pCR pCR
n (%) n (%) P

Cinsiyet

Kadin 5(41.7) 1(20.0) 0.3
Erkek 7(58.3) 4(80.0
Sigara

Yok 3(25.0) 0 0.2
Var 9(75.0) 5(100.0)

ECOG PS

0 11(91.7) 3(60.0) 0.1
1 1(8.3) 2 (40.0

Evre

1B 2(16.7) 1(20.0) 0.9
A 8 (66.7) 3(60.0)

1B 2(16.7) 1(20.0)

Histoloji

ScC 7(58.3) 3(60.0) 0.9
SCC disi 5(41.7 2 (40.0

PD-L1

<%1 3(25.0) 1(20.0)

%1-49 3(25.0) 1(20.0) 0.4
2%50 3(25.0) 0

Bilinmiyor 3(25.0) 3(60.0)

Neoadjuvan I0

Yok 4(33.3) 4(80.0) 0.07
Var 8 (66.7) 1(20.0

Es zamanl RT

Yok 11(91.7) 2 (40.0) 0.05
Var 1(8.3) 3(60.0)

pCR: Patolojik tam yanit; ECOG PS: Eastern Cooperative Oncology
Group performans skoru; SCC: Skuamoéz hiicreli karsinom; PD-L1:
Programlanmug 6liim ligand: 1; RT: Radyoterapi; 10: Immiinoterapi

Tartisma ve Sonug

Bu caligmada, 2016-2023 yillar1 arasinda Istanbul
Medipol Universitesi Tip Fakiiltesi Tibbi Onkoloji

Klinigi’nde takip edilen, erken evre KHDAK
hastalarinda  neoadjuvan  tedavilerin  etkinligini
degerlendirmeyi amagladik. Erken evre olup

neoadjuvan tedavi sonrast opere edilen 17 hastanin
verileri retrospektif olarak hasta dosyalarindan tarandi.

Calismamizda neoadjuvan tedavi sonrasi patolojik tam
yanit orant %29.4 olarak bulundu. Bu oran literatiirde
calismamiza  benzer  sekilde  Checkmate-816
¢alismasinda'? %24, NADIM II'® ¢alismasinda ise
%37 idi. Patolojik tam yanit oraninin yiiksek olmasi,
erken evre akciger kanserinde neoadjuvan tedavinin
onemini gostermektedir. Ayrica, pCR elde edilen
hastalarda genel sagkalimin daha iyi oldugu yapilan
meta-analizlerde'” gosterilmistir.

Calismamizda 24 aylik hastaliksiz sagkalim orani
%85.7 olarak bulundu. Takip siiresi iginde sadece 1
hasta niiksetmisti. Bu oran, neoadjuvan tedavi sonrasi
hastalarin  biiytik  bir ¢ogunlugunun hastaliksiz
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Y. Kutlu ve ark.

kaldigin1 gostermektedir. Ote yandan takip siiresi
icinde hastalik iliskili 6liim olmamasi, tedavi rejiminin
etkinligini ve giivenligini vurgulamaktadir.
Calismamizda takip siiresinin kisa olmasi ve hastalik
iligkili o6lim olmamasi nedeniyle genel sagkalim
hesaplanamadi.

Hastalar pCR ve non-pCR olarak gruplandirildiginda
bulgularimiz, es zamanl radyoterapi uygulanan
hastalarda daha yiiksek pCR oranlari elde edildigini
gostermektedir. Bu bulgu, radyoterapinin kemoterapi
ile sinerjistik bir etki yaratarak tedavi basarisini
artirabilecegini  gostermektedir.  Literatiirde  de
radyoterapinin kemoterapi ile birlikte kullanilmasinin
etkinligi tizerinde durulmustur. Sonett JR. ve ark.
yapmis oldugu bir c¢alismada'® es zamanl
kemoradyoterapi ve kiiratif radyoterapi sonrasi
pulmoner rezeksiyon yapilan hastalarda pCR orani
%45 olarak bulunmustur. Kawaguchi K. ve ark.
tarafindan yapilan ¢cok merkezli faz II bir caligmada'’,
g6giis duvarini tutan KHDAK hastalarinda indiiksiyon
kemoradyoterapisi ~ sonrast  cerrahi  uygulanan
hastalarda pCR oram1 %26 olarak bulunmustur.
Caligmamizda, es zamanli radyoterapi uygulanan
hastalarda pCR oraninin yiiksek olmasi, se¢ilmis hasta
grubunda kemoradyoterapi kullaniminin  6nemini
vurgulamaktadir.

Cinsiyet, sigara Oykiisii, ECOG PS, evre, histoloji ve
PD-L1 diizeyi gibi klinik ve patolojik faktorler
acgisindan pCR elde eden ve etmeyen hastalar arasinda
istatistiksel olarak anlamli bir fark bulunamamistir. Bu
durum, neoadjuvan tedavi yanitinin bu faktdrlerden
bagimsiz olarak degerlendirilebilecegini
gostermektedir.  Ancak, PD-L1 diizeyi gibi
biyobelirteglerin tedavi yanitini dngérmede daha fazla
calismaya ihtiyag vardir. Ornegin, neoadjuvan
immiinoterapi alan hastalarda pCR oranmin anlaml
derecede farklilik gdstermemesi (p=0.07), PD-L1
diizeyinin bu hastalarda tedavi yaniti {izerinde daha
fazla arastirilmasini gerektirmektedir.

Calisgmamizin sinirlamalart arasinda takip siiresinin
kisa olmasi, hasta sayisinin sinirli olmasi  ve
calismanin retrospektif dogasi bulunmaktadir. Daha
bliyiik o6rneklem biiyiikliigiine sahip prospektif
caligmalar, bulgularimizi desteklemek ve tedavi
stratejilerini daha iyi anlamak i¢in gereklidir.

Bu calisma, neoadjuvan kemoterapi ve
kemoimmiinoterapinin  erken  evre = KHDAK
hastalarinda etkili tedavi segenekleri oldugunu

gostermektedir. Elde edilen yiiksek pCR oranlart ve
hastaliksiz sagkalim oranlari, neoadjuvan tedavi
rejimlerinin etkinligini desteklemektedir. Es zamanli
radyoterapi  uygulamasinin  tedavi  basarisini
artirabilecegi goz Onilinde bulundurularak, bu tedavi
stratejisi  gelecekteki  ¢aligmalarda daha fazla
aragtirllmalidir. Neoadjuvan tedavi yaklagimlari, erken
evre KHDAK hastalarinin tedavisinde Onemli bir
strateji olarak dikkate alinmalidir.
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Modifiye Tek Yama Ya Da Cift Yama Teknikleri ile Total
Atriyoventrikiiler Septal Defekt Onarimi Yapilmig Olan

Hastalarin Postoperatif Mortalite-Morbidite Oranlarinin
incelenmesi: Retrospektif, Tek Merkezli, 14 Senelik Bir
Calisma
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OZET

Bu ¢alisma rektospektif olarak tiim diizeltme operasyonu gecirmis total atriyoventrikiiler septal defekt(AVSD)’li hastalarin mortalite ve
morbidite oranlarmin belirlenmesi amactyla yapildi.Arastirma tek merkezli ve retrospektif tiirde bir aragtirmadir. Arastirma Uludag
Universitesi Tip Fakiiltesi Hastanesi Pediatrik Kardiyak Cerrahi Bilim dalinda yapildi. Operasyon i¢in hasta ebeveynlerinden yazili onam
alindi. Aragtirma verileri 10.03.2023-10.04.2023 tarihleri arasinda toplandi. Arastirmanin 6rneklemini 111 hasta olusturdu. Arastirma verileri
SPSS programu ile analiz edildi. Kategorik degiskenler Ki-Kare testi ile, siirekli degiskenler, ikili gruplar igin Mann-Whitney U testi ile
analiz edildi. Analizlerde p<0,05 degeri anlamli kabul edildi. Calismada hastalarin %52,3iiniin kiz, %80,2’sinin down sendromlu oldugu ve
yas ortalamasinin 16,82+24,57 ay oldugu saptandi. Postoperatif 14. yilda kalp kapag: yetersizliginin ti¢ hastaya distigii saptandi. Calismada
mortalite oran1 %13,5 bulundu. Mortalitenin en ¢ok (%93,4) 1. ayda oldugu saptandi. Mortalite durumuna gore entiibasyon siiresi, yogun
bakim kalis siiresi, postoperatif pnomoni gelisimi, pulmoner hipertansiyon + pnémoni + jet ve tedaviye direngli supraventrikiiler tagikardi
(SVT) nedenli arrest degiskenlerinde anlamli farklilik oldugu saptandi. Hastalarin yas ortalamasi yapilan ¢aligmalara gore yiiksek bulundu.
Calismada hastalarin entiibasyon siirelerinin diisiik olmasi, postoperatif pndmoni ve pulmoner hipertansiyon gibi komplikasyonlarin
mortaliteyi etkileyebilecegi sonucuna varildi.

Anahtar Kelimeler: Atriyoventrikiiler Septal Defekt. Tek Yama. Cift Yama. Mortalite.

Investigation of Postoperative Mortality-Morbidity Rates in Patients Who Underwent Repair of Total Atrioventricular Septal Defect
Using Modified Single-Patch or Double-PatchTechniques: A Retrospective, Single-Center, 14-Year Study

ABSTRACT

This study was conducted retrospectively to determine the mortality and morbidity rates of patients with complete atrioventricular septal
defect (AVSD) who had undergone corrective surgery. The research is a single-center and retrospective type study. There search was
conducted at the Pediatric Cardiac Surgery Department of Uludag University Faculty of Medicine Hospital. Research data were collected
between 10.03.2023 and 10.04.2023. The sample of the study consisted of 111 patients. Research data were analyzed using the SPSS
program. Categorical variables were analyzed with the Chi-square test and numerical variables were analyzed with the Mann-Whitney U test
for binary groups. A p-value of <0.05 was considered significant in the analysis. In thestudy, it was found that 52.3% of the patients were
female, 80.2% had Down syndrome, and the average age was 16.82+24.57 months. It was found that three patients had valve insufficiency in
the 14th postoperative year. The mortality rate was found to be 13.5% in the study. Mortality was highest (93.4%) in the 1st month.
Significant differences were found in variables such as intubation duration, intensive care stay, development of postoperative pneumonia,
pulmonary hypertension + pneumonia + jet, and treatment-resistant supraventricular tachycardia (SVT) due to mortality status. The meanage
of the patients was found to be high compared to other studies. It was concluded that the low intubation durations of the patients in the study,
as well as complications such as postoperative pneumonia and pulmonary hypertension, could affect mortality.

Keywords: Atrioventricular Septal Defect. Single Patch. Double Patch. Mortality.
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Atrioventrikiiler septal defekt'ler (AVSD), dogumsal
kalp anomalilerinin yaklasik %5'ini olusturur ve
atriyoventrikiiler (AV) kapaklarin hemen {istiinde ve
altinda degisken bir AV septum eksikligi ile sinirhdir.
Bu defektler sik sik diger kalp anomalileri ile
iliskilidir. Down Sendromlu hastalarda gozlenen kalp
anomalilerinin yaklasik %30-40'1 AVSD'lerdir’.

Bu, iist ve alt endokardiyal yastiklarin atriyal
septumun orta kismi ve ventrikiiler septumun kaslh
kismi ile anormal veya yetersiz birlesmesinden
kaynaklanmaktadir’. Tam atrioventrikiiler septal
defekt ve biiylk sol-sag akimli santlara sahip
hastalarda tagipne, tekrarlayan solunum
enfeksiyonlari, yetersiz beslenme ve gelisme geriligi
stk goriilen belirtilerdir. Bu belirtiler genellikle 6-8
haftalikken mevcuttur ve ortak atrioventrikiiler
kapagin yetmezligi ile veya olmadan interventrikiiler
koneksiyon yoluyla kan akisindan kaynaklanir’.

Cerrahi, AVSD'lerin tek etkili tedavisi olarak
distiniilmektedir. Total AVSD'nin diizeltilmesi i¢in
cift yama yontemi, klasik tek yama yontemi ve
modifiye tek yama yodntemi gibi birkag prosediir
bulunmaktadir®. Cift yama tekniginin modifiye tek
yamadan daha iyi olup olmadigi hala tartismalidir,
ancak hem modifiye tek yama ydntemi hem de gift
yama yontemi postoperatif ve uzun vadeli sonuglara
sahiptir’. Modifiye tek yama yontemi ve ¢ift yama
yontemi bir¢ok merkez tarafindan karsilagtirilmis olsa
da hangisinin digerinden net bir sekilde iistiin oldugu
hala belirsizligini korumaktadir®.

Bu c¢alisma rektospektif olarak tim diizeltme

operasyonu gecirmis total AVSD’li hastalarin
mortalite ve morbidite oranlarinin belirlenmesi
amaciyla yapildi.

0. Ozdemir ve I. Senkaya Signak

Veriler SPSS 22.0 programi ile analiz edildi. Verilerin
normal  dagilim  analizi  (Shapiro-Wilk  ve
Kolmogorov-Smirnov testi) yapildi ve normal dagilim
gostermedigi saptandi. Bu nedenle veriler parametrik
olmayan testler ile yapildi. Niteliksel veriler igin say1
ve ylizde; niceliksel veriler i¢in ortalama ve standart
sapma analizleri yapildi. Kategorik degiskenler Ki-
Kare testi ile, siirekli degiskenler ikili gruplarda
Mann-Whitney U testi ile analiz edildi. Analizlerde
p<0,05 anlamli kabul edildi.

Gereg ve Yontem

Arastirma tek merkezli ve retrospektif tlirde bir
aragtirmadir. Aragtirma Uludag Universitesi Tip
Fakiiltesi Hastanesi Pediatrik Kardiyak Cerrahi Bilim
dalinda yapilmistir. 21 Subat 2023 tarihli 2023-4/17
numarali karari ile etik kurul onay1 alinan arastirmanin
evrenini, 2007-2022  yillar1 arasinda  Uludag
Universitesi Tip Fakiiltesi Hastanesi Pediatrik
Kardiyak Cerrahi Boliimii'nde c¢ift yama veya
modifiye tek yama teknigi (Nunn teknigi) ile total
AVSD onarmmi yapilan 300 hasta olusturmaktadir.
Aragtirmanin  verileri Uludag Universitesi Tip
Fakiiltesi Hastanesi’nin veri tabani olan MIA-MED
sisteminden elde edildi. Hastane veri tabam
sistemindeki veri eksikligi nedeniyle hasta ve
yakinlartyla iletisime gecilerek bilgi elde edildi.
Calisma retrospektif oldugundan cerrahi onam
haricinde onam belgesi almmadi. Dahil edilme
kriterlerini karsilamayan (takipte kalmayan, veri
eksiklikleri olan vb) hastalarin diglanmasindan sonra,
calisma 111 hasta ile tamamlandi.
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Bulgular

Hastalarin ~ %52,3’lnlin  kiz, %380,2’sinin down
sendromlu oldugu ve yas ortalamasinin 16,82+24,57
ay oldugu saptandi.

Hastalarin %21.6’sinda banding oldugu, %69,4’iine
cift yama yapildig1, %38,7’sinin inotrop dozunun tek
doz oldugu, %14,4’tinde norolojik hadise oldugu,
%57,7’sinde enfektif hadise oldugu, %11,7’sinde
ecmo ihtiyact oldugu, 2,3,4 ve 7. yilda reoperasyon
olan hasta oranlarmin %1,05 oldugu, ekstiibasyon
stiresinin 6,42+12,53 giin, yogun bakim yatis siiresinin
10,84+14,03 giin ve hastane yatig siiresinin
17,57£17,16 giin oldugu saptandi Hastalarin zamana
gore kapak yetmezligi dagilimlart Tablo I ve Tablo
II’de yer almaktadr.

Hastalarin ek komplikasyon dagilimlarinda en g¢ok
(%11,7-%11,7) cesitli nedenlerden dolayr ekstra
korporal membran oksijenatoriic (ECMO) ihtiyaci
komplikasyonu ve pulmoner hipertansiyon + pnémoni
+ uzamis entlibasyon + uzamis yogun bakim yatisi
goriildii (Tablo II).

Ameliyat olan hastalarin mortalite oram
saptand1

%13,5

Mortalite gelisen hastalarin %93,4’liniin postoperatif
1. ay igerisinde, %6,6’simnin 1. yil igerisinde oldugu
saptandi.

Mortalite durumuna goére ¢esitli degiskenlerin
karsilastirilmasinda; ekstiibasyon siiresi ve yogun
bakim kalis siiresi degiskenlerinde istatistiksel olarak
anlamli fark saptandi (p<0,05). Ekstiibasyon siiresi
degiskeninde Mortalite gelisen hastalarin ekstiibasyon
stireleri (6,08+12,41) daha diisiik bulunurken; yogun
bakimda kalig siireleri (14,46+16,24) daha uzun
bulundu. Mortalite gelisen hastalarin %60’1nin erkek
oldugu, %286,7’sinin Down sendromlu oldugu,
%?21.6’sinda banding oldugu, %80’ine ¢ift yama
uygulandigl, %33,3’line tek doz inotrop uygulandigi,
%?26.7’sinde norolojik hadise oldugu, %53,3’linde
enfektif hadise oldugu, %80’inde ECMO ihtiyaci
olmadig1 ve reoperasyon yapilmadigi saptandi (Tablo
IIT). Reoperasyon yapilan 4 hasta (2. yilda 1 hasta, 3
.yilda 1 hasta, 4. yilda 1 hasta, 7. yilda 1 hasta olmak
iizere ) mitral kapak yetmezligi nedenli opere oldu.



Total Atriyoventrikiiler Septal Defekt Onarimi

Tablo I. Kapak yetmezliginin zamana gore dagilima.

Tablo 1. (Devam)

n

%

%

Postoperatif 1. giin

MY ve TY yok 7 6,3
Min MY min TY 35 31,5
Orta MY orta TY 27 24,3
Orta MY min TY 39 35,1
Agir MY orta TY 1 0,9
Agir MY min TY 2 1,8
Toplam 111 100
1. ay

MY ve TY yok 9 94
Min MY min TY 35 36,5
Orta MY orta TY 14 14,6
Orta MY min TY 34 354
Agir MY orta TY 2 2,1

Agir MY min TY 2 2,1

Toplam 96 100
3.ay

MY ve TY yok 9 9,6
Min MY min TY 31 33

Orta MY orta TY 13 13,8
Orta MY min TY 34 36,2
Agir MY min TY 7 7.4
Toplam 94 100
6. ay

MY ve TY yok 1 12

Min MY min TY 27 29,3
Orta MY orta TY 12 13

Orta MY min TY 36 39,1
Agir MY min TY 6 6,5
Toplam 92 100
1.yl

MY ve TY yok 7 84
Min MY min TY 28 33,7
Orta MY orta TY 10 12

Orta MY min TY 31 37,3
Agir MY orta TY 1 1,2

Agir MY min TY 6 7.2

Toplam 83 100
2.yil

MY ve TY yok 7 9,3

Min MY min TY 30 40

Orta MY orta TY 12 16

Orta MY min TY 21 28

Agir MY orta TY 1 1,3

Agir MY min TY 4 53

Toplam 75 100
5.yl

MY ve TY yok 4 6,6

Min MY min TY 28 459
Orta MY orta TY 8 13,1
Orta MY min TY 12 19,7
Agir MY min TY 8 13,1
Agir MY agir TY 1 1,6

Toplam 61 100
7.yil

MY ve TY yok 2 43

Min MY min TY 21 447
Orta MY orta TY 5 10,6
Orta MY min TY 1 23,4
Agir MY orta TY 1 2,1

Agir MY min TY 6 12,8
Agir MY agir TY 1 2,1

Toplam 47 100

8.yl

MY ve TY yok 1 2,8
Min MY min TY 15 41,7
Orta MY orta TY 5 13,9
Orta MY min TY 12 33,3
AJir MY min TY 3 8,3
Toplam 36 100
9. yil

MY ve TY yok 1 3
Min MY min TY 15 455
Orta MY orta TY 2 6,1
Orta MY min TY 1 33,3
Agir MY orta TY 1 3
Agir MY min TY 3 9,1
Toplam 33 100
10. yil

MY ve TY yok 1 4,2
Min MY min TY 9 374
Orta MY orta TY 3 12,5
Orta MY min TY 10 41,7
AJir MY min TY 1 4,2
Toplam 24 100
12.yil

MY ve TY yok 6 429
Orta MY orta TY 2 14,3
Orta MY min TY 6 428
Toplam 14 100
14.yil

MY ve TY yok 3 50
Orta MY orta TY 2 33,3
Orta MY min TY 1 16,7
Toplam 6 100
Tablo I1. Ek komplikasyon dagilimi.

Ek komplikasyonlar n(111) %
Covid nedenli uzun yatis 2 1,8
Cesitli nedenlerden dolayr ECMO ihtiyaci 13 11,7
Gegici pace ihtiyaci olan gegici atriyoventrikiiler 4 36
tam blok ’
Gegirilmis SVTIET 7 6,3
Kalici atriyoventrikiiler tam blok nedenli kalicl 4 36
pace implantasyonu '
Pnémotorax nedenli tiip torokostomi 4 36
uygulamasi ’
Preoperatif list solunum yolu enfeksiyonu/ates 5 45
olan hastalarda postoperatif pnémoni geligimi '
Pulmonerhipertansiyon+Pndmoni+Jet 5 45
Pulmonerhipertansiyon+pnémoni+uzamisentiib 13 17
asyon+uzamis yogun bakim yatisi '
Reziduel mitral kleft 11 9,9
Sag juguler ven ile karotis arasinda iatrojenik 1 9
av fistl '
Sternum yara yeri enfeksiyon nedenli 1 9
debritman '
Subaortik membran olusumu 1 9
Subglottik darlik nedenli balon dilatasyon 1 9
uygulamasi '
Tedaviye direngli svt nedenli arrest 3 2,7
Yok 36 324
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Tablo 1III. Mortalite durumuna gore cesitli  Tabloe I'V. Mortalite durumuna gore ek
degiskenlerin karsilagtirilmasi. komplikasyonlarin karsilastirilmalari.
Mortalite Mortalite
Evet Hayir X2 p Ek komplikasyonlar Evet Hayir X2 p
Cinsiyet Covid nedenli uzun yatis 22,1
0, 0,
Kiz 6 (%40) 52 (%54,2) 1,044 0,229* Gesitli nedenlerden dolayi 13 (%135)
Erkek 9(%60) 44 (%45,8) ECMO ihtiyac o
Down sendromu Gegici pace ihtiyact olan
Var 13 (%86,7) 76 (%79,2) 0459 039° gecici atriyoventrikiiler 4(4,2)
Yok 2(%13,3)  20(%208) ’ tam blok
Banding Gegirilmis SVT/JET 2(%133)  5(%5,.2)
Var 2(%133) 22 (%22,9) 0703 0323* Kalici atriyoventrikiler tam
Yok 13 (%86,7) 74 (%77,1) ’ blok nedenli kalici pace 4 (%4,2)
Yama tiirii |implantasyonu
Nunn 3 (%20) 31 (%32,3) Pnﬁmotora>_< nedenli tip 4 (%4.2)
0,922 0,261* torokost [ ’
Gift 12(%80) 65 (%67.7) orokostomi uygulamasi
inotrop dozu Preoperatif iist solunum
yolu enfeksiyonu/ates olan
Yok 3 (%20) 28 (%29,2) hastalarda postoperatif 42 (026,7) 1o (1)
Tek 5(%33,3)  38(%39,6) pndmoni geligimi
2'li 3(%20) 16 (%16,7) 2,938 0,568 Pylmor)erhipenansiyon+P 3. (%20) 2 (%2.1)
3l 3 (%20) 7(%7.3) némoni+Jet '
40 1 (%6,7) 7 (%7,3) Pulmonerhipertansiyon+p 61,919 <0,001
Nérolojik hadise ”3m°”'+uza“3'§egt”kbasy° 3(%20) 10 (%104)
Var 4(%26,7) 12 (%12,5) 211 0445 ;atlll;:am@ yogdun bakim
0, 0, 1 )
Yok 11(4733) 84 (%87.5) Reziduel mitral Kleft 1 (%11,5)
Enfektif hadise Sag juguler ven ile karotis
Var 8(%53,3) 56 (%58,3) 0.133 0463 arasinda iatrojenik av 1(%1)
Yok 7(%46,7) 40 (%41,7) ' fistl
ECMO ihtiyaci Sternum yara yeri
Var 3 (%20) 10 (%10,4) enfeksiyon nedenli 1(%1)
1,152 0,245 ;
Yok 12(%80) 86 (%89,6) ' debritman
Yok 11(%100) 81 (%95,4) s _ _
2 1(%1,2) Subglot_tlk darlik nedenli
balon dilatasyon 1(%1)
3 1(%1,2) 054 0,969 uygulamasi
0,
4 1(#12) Tedaviye direngli svt 3, (%20 0
7 1(%1,2) nedenli arrest 2 (%20) ®
U p Yok 36 (37,5)
Yas (Ort.+SS) 10,73£7,31 17,77426,16 676 0,704
Ekstiibasyon - . .
siiresi (Ort+SS)  608+1241 941391 1,397 0,033 Hastalarin yama tiirline gore ek komplikasyonlarin
Yogun bakim karsilastirilmasinda; ~ pnomotorax  nedenli  tiip
Kalis siiresi torokostomi uygulamast ve pulmoner
(Ort.£SS) 14,46+16,24 10,28+13,66 1,642 0,021 | hipertansiyontpndmoni+uzamis entiibasyon+uzamis
Hastane yatig yogun bakim yatis1 komplikasyonlarinda istatistiksel
siiresi (Ort.£SS)  19,86+19,87 17,21£16,78 7125 0,997 olarak anlamli fark saptandi (p<0,05). Anlaml

X?: Ki-Kare testi, U: Mann-Whitney U testi, *Fisher’sExact test

Hastalarin ek komplikasyon durumlarina gore
mortalite durumunun karsilastirilmasinda Tablo V’de
verilmistir. Anlamli farklilik bulunan degiskenlerde
mortalite gelisen hasta sayis1 daha yiiksek bulundu
(a>b) (Tablo IV).
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farkliligmm bulundugu degiskenlerde modifiye tek
yama teknigi ile ameliyat olan hastalarin sayist daha
fazla bulundu (Tablo V).
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Tablo V. Yama tiirline gore ek komplikasyonlarin

Tablo VI. Yama tiiriine gore kapak yetmezliginin

karsilastirilmalari.

Nunn-ift yama
Ek komplikasyon Nunn Gift X2 p
Covid nedenli uzun yatis 2 (%2,6)
Gesitli nedenlerden dolayi 0
ECMO ihtiyaci 6(%17.6) 70.1)
Gegici pace ihtiyaci olan
gegici atriyoventrikller tam 1 (%2,9( 3 (%3,9)
blok
Gegirilmis SVT/JET 2(%5,9) 5 (%6,5)
Kalici atriyoventrikiler tam
blok nedenli kalici pace 4 (%5,2)
implantasyonu
Pnémotorax nedenli tlip 4, 0
torokostomi uygulamasi (%11,8) °
Preoperatif (st solunum yolu
enfeksiyonu/ates olan o 0
hastalarda postoperatif 1(%29)  4(%52)
pnémoni geligimi
Pulmoner o 0
hipertansiyon+Pnémoni+Jet 1(%29)  4(%52) 26,832 0,03
Pulmoner
hipertansiyon+pnémoni+uza 8a 0
mis entlibasyon+uzamis (%23,5) 5 (%6.5)
yogun bakim yatisi
Rezidliel mitral kleft 1(%2,9) 10 (%13)
Sag juguler ven ile karotis o
arasinda iatrojenik av fistil 1(%2.9)
Sternum yara yeri
enfeksiyon nedenli 1(%1,3)
debritman
Subaortik membran olusumu 1(%1,3)
Subglottik darlik nedenli 0
balon dilatasyon uygulamasi 1(%1.3)
Tedaviye direngli svt nedenli o 0
arrest 1(%2,9) 2(%2,6)

28

0,
Yok 8(%23.9)  (o436.4)
Yama tiirline gore kapak yetmezliginin

karsilastirilmasinda istatistiksel olarak anlamli fark
saptanmadi (p<0,05) (Tablo VI).

Limitasyonlar

Hastalarin uzun siireli takipte kalmamasi, tetkik
eksiklikleri, veri girislerinin efektif yapilmamasi,
epikrizlerdeki eksiklikler, hastane ve e-nabiz veri
taban1 kaynakli eski verilere ulagilamamasi, ek
kardiyak anomalilere sahip olunmasi, total AVSD
tanist ile alinip univentrikiiler tamir yapilmis olmasi
nedenli 300 hastanin sadece 111 hastasi caligmaya
dahil edilebilmistir.

karsilastirilmasi.
Nunn-gift yama
Nunn Gift X p
1. ay
MY ve TY yok 1(%3,6) 8 (%11,8)
Min MY min TY 14 (%50) 1(%30,9)
Orta MY orta TY 4 (%14,3) 0(%14,7)
Orta MY min TY 9(%32,1)  25(%36,8) ST 0.3%
Agir MY orta TY 2 (%2,9)
AGir MY min TY 2(%2,9)
3.ay
MY ve TY yok 2 (%74) 7(%10,4)
Min MY min TY 9(%33,3)  22(%328)
Orta MY orta TY 5(%18,5)  8(%11,9) 1,51 0,825
Orta MY min TY 10 (%37) 24 (%35,8)
AGir MY min TY 1(%3,7) 6 (%9)
6. ay
MY ve TY yok 2 (%74) 9(%13,8)
Min MY min TY 6(%22,2)  21(%32,3)
Orta MY orta TY 6 (%22,2) 6 (%9,2) 3,862 0,425
Orta MY min TY 11(%40,7) 25 (%38,5)
AGir MY min TY 2 (%74) 4 (%6,2)
1.yl
MY ve TY yok 2 (%74) 5 (%8,9)
Min MY min TY 7(%259)  21(%375)
Orta MY orta TY 3(11,1) 7 (%12,5)
Orta MY min TY 2 (%44,4) 19 (%33,9) 3H8 0,636
Agir MY orta TY 1(%3,7)
Agir MY min TY 2 (%7,4) 4 (%7,1)
2.yl
MY ve TY yok 1(%4,3) 6 (%11,5)
Min MY min TY 9(%39,1)  21(%404)
Orta MY orta TY 4(%174)  8(%154)
Orta MY min TY 7(%304) 14 (%26,9) 3,321 0,651
Agir MY orta TY 1(%4,3)
AGir MY min TY 1(%4,3) 3 (%5,8)
5.yl
MY ve TY yok 1(%86,3) 3 (%6,7)
Min MY min TY 7(%43,8)  21(%46,7)
Orta MY orta TY 3(%188)  5(%11,1)
Orta MY min TY 1(%86,3) 11 (%24,4) 5,228 0,388
AGir MY min TY 4 (%25) 4 (%8,9)
Agir MY agir TY 1(%2,2)
7.yl
MY ve TY yok 1(%7,1) 1(%3)
Min MY min TY 7 (%50) 14 (%42,4)
Orta MY orta TY 1(%7,1) 4 (%12,1)
Orta MY min TY 1(%7,1) 10 (%30,3) 6,952 0,325
Agir MY orta TY 1(%7,1)
AGir MY min TY 3(%21,4) 3(%9,1)
Agir MY agir TY 1(%3)
8.yl
MY ve TY yok 1(%11,1)
Min MY min TY 2(%222) 13 (%48,1)
Orta MY orta TY 1(%11,1)  4(%14,8) 4,711 0,318
Orta MY min TY 4 (%44,4)  8(%29,6)
AGir MY min TY 1(%11,1) 2 (%74)
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Tablo VI. (Devam)

Nunn-gift yama

Nunn Gift X p
9.yl
MY ve TY yok 1(%12,5)
Min MY min TY 2 (%25) 13 (%52)
Orta MY orta TY 2 (%8)
Orta MY min TY 4 (%50) 7 (%28) 6,072 0,298
Agir MY orta TY 1 (%4)
Agir MY min TY 1(%12,5) 2 (%8)
10. yil
MY ve TY yok 1(%25)
Min MY min TY 1(%25) 8 (%40)
Orta MY orta TY 3 (%15) 6,08 0,193
Orta MY min TY 2 (%50) 8 (%40)
Agir MY min TY 1(%5)
12. yil
Min MY min TY 6 (%46,2)
Orta MY orta TY 2 (%154) 1,436 0,488
Orta MY min TY 1(%100) 5 (%38,5)
14. yil
Min MY min TY 3 (%50)
Orta MY orta TY 2 (%33,3)
Orta MY min TY 1(%16,7)

Tartisma ve Sonug

Gilintimiizde AVSD cerrahi tedavisinde modifiye tek
veya ¢ift yama teknikleri yaygm  olarak
kullanilmaktadir. Son yillarda, cerrahi yastaki erken
yas ve yogun bakim siireglerindeki iyilesmeler gibi
faktorlere bagli olarak morbidite ve mortalitede
onemli azalmalar gozlenmektedir. Bunlar, tam ve
cerrahi tekniklerdeki ilerlemelere atfedilmektedir. Bu
calismada, AVSD tanisiyla tek veya ¢ift yama
teknikleri ile ameliyat edilen 111 hastanin ameliyat
sonrast sonuglari 14 yilik bir siire boyunca
degerlendirilmistir.

Sasmazel ve ark.'min’ calismasina 29 hasta dahil
edilmistir. Calisma, erkek hasta oraninin %55,17
oldugunu, Down sendromlu hasta oraninin %65,5
oldugunu ve yas ortalamasinin 7,25+4,6 ay oldugunu
bulmustur. Pehlivan'in® ¢alismasinda ise disi hasta
oranmin %60,25, Down sendromu oraninin %32 ve
ortanca yasin 10 ay (3-180 ay) oldugu bulunmustur.

AVSD'li  hastalarin  yaklastk  yarismn  Down
sendromuna  sahip oldugu birgok calismada
bildirilmistir’”'?. Kuzey Amerika'da yedi merkezde

yapilan bir is birligi calismasinda, toplam AVSD'li
hastalarin ameliyat yas1 igin ortanca 3,6 ay
bulunmustur’. Calismamizda ise hastalarin
%52,3"intin disi, %80,2'sinin Down sendromlu oldugu

ve yas ortalamasmnin 16,82+24,57 ay oldugu
belirlenmistir.
Sasmazel ve ark.'min’ ¢ahismasinda, hastalarin

%6,9'unda banding goriildii, norolojik olay orani
%10,4, ekstiibasyon siiresi 1,8+1,65 giin ve yogun
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bakim kalig siiresi 3,1+1,7 gilin olarak bulundu. Bazi
caligmalarda merkezlerde reoperasyon oranlarmin %6-
16 arasinda oldugu bildirilmistir'"’. Eng ve ark.'nin'®
calismasinda, yogun bakim kalis siiresi ortalama 6,9+5
giin, hastane kalis siiresi 12,8+4,1 giin ve ekstiibasyon
siiresi  5,12+6,17 saat olarak bulunmustur. Aym
caligmada, hastalarin %6,6'sinda reoperasyon yapildi.
Pehlivan'in® ¢aligmasinda, ameliyat oncesi donemde
dort hastaya (%5) pulmoner band uygulandi. Kozak ve
ark.'nin" calismasinda, 53 tam AVSD hastasinin
%9431 c¢ift yama, 9%5,7'si tek yama teknigi
uygularken; Boening ve ark.'min® calismasinda, orta
seviye AVSD hastalarinin %65'i tek yama, %35'i ¢ift
yama teknigi uygularken, tam AVSD hastalarinin
%86'sina ¢ift yama, %I14'line tek yama teknigi
uygulandi. Atz ve ark.'mn*' g¢alismasinda, 120 tam
AVSD hastasinin %18'i tek yama, %72'si ¢ift yama
teknigi uygulanmistir. Son calismalarda, ¢ift yama
teknigi ile opere edilen tam AVSD'li hastalarda
reoperasyon oranlarmin  %6,8 ila %11 arasinda
oldugu, ortanca takip siiresinin 2,5 ila 7,2 yil oldugu
bildirilmektedir>**. Hanleyve ark.'min®, 301 tam
AVSD hastasinin (%97'si tek yama ile opere edilmis)
serisinde %9 reoperasyon orani bildirmistir. Boening
ve ark.”, ¢ift yama teknigi ile opere edilen 95 tam
AVSD hastasinin  14'inde  (%9) reoperasyon
yapildigini, medyan takip siiresinin 7,2 yil oldugunu
bulmustur. Calismamizda, hastalarin  %21,6'sinda
banding  gozlemlenirken, %69,4'i ¢ift yama
uygulanmis, %38,7'sinde tek doz inotrop alinmus,
%14,4"tinde norolojik olaylar yasanmis, %57,7'sinde
enfeksiyon gelismis, %11,7'sinde ECMO gereksinimi
olmus, 2., 3., 4. ve 7. yilda reoperasyon oranlari
%1,05 olarak Dbelirlenmis, ekstiibasyon siiresi
6,42+12,53 giin, yogun bakim kalig siiresi
10,84+14,03 giin ve hastane kalig siiresi 17,57£17,16
giin olarak bulunmustur.

Yeniterzi ve ark.'mn®*® calismasinda, 2 hastada
pulmoner hipertansiyon gelisitken, 3 hastada sepsis
meydana geldi. Bastirk ve ark'mn®’ 30 hastalik
caligmasinda ise, 1 hastada (%3,3) pulmoner
hipertansiyon, 4 hastada (%13,3) pnomotoraks, 10
hastada (%33,3) akciger enfeksiyonu ve 1 hastada
(%3,3) sepsis gozlendi. Bizim ¢alismamizda,
hastalarda en yaygin ek komplikasyonlar; farkli
nedenlere bagli ECMO ihtiyaci(kardiyak yetmezlik ,
pulmoner yetmezlik, sepsis, vb) (%11,7) ve pulmoner
hipertansiyon + pndmoni + uzamis entiibasyon +
uzamigs yogun bakim yatisi  (%I11,7) olarak
gozlemlendi.

Sasmazel ve ark.'min’ ¢alismasinda, hastalar ortalama
13,6 ay (9-16 ay araliginda) takip edildi ve hastalarin
birinde (%35) postoperatif tam atrioventrikiiler blok
gelisti, kalict kalp pili takilmasmi gerektirdi.
Postoperatif yapilan ekokardiyografik incelemeler, ii¢
hastada hafif sol atrioventrikiiler kapak yetersizligi ve
bir hastada orta diizeyde sol atrioventrikiiler kapak
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yetersizligi ortaya koydu. Yeniterzi ve ark.'nin*® 29
hastay1 iceren ¢alismasinda, 20 hasta ortalama 3,5 yil
(2-6,5 y1l araliginda) takip edildi. Takip sirasinda, 16
hastada (%80) hafif sol atrioventrikiiler kapak
yetersizligi ve 4 hastada (%20) orta diizeyde sol
atrioventrikiiler kapak yetersizligi bulundu. Hafif sag
atrioventrikiiler kapak yetersizligi 18 hastada (%90)
tespit edilirken, orta derecede sag atrioventrikiiler
kapak yetersizligi 2 hastada (%10) bulundu. Suzuki ve
ark.'nmin®™ calismasinda, hastalarin taburcu edilme
sirasinda  %68'inde hafif ila orta derecede sol
atrioventrikiiler kapak yetersizligi, %3"linde ise ciddi
yetersizlik saptandi. Kuzey Amerika'da yedi merkezin
katilimiyla yapilan ortak bir calismada, hastalar
ameliyat dncesi ve ameliyat sonrasi birinci ve altinci
aylarda sol atrioventrikiiler kapak yetersizligi
acisindan degerlendirildi. Ameliyat sonrasi
ekokardiyografik inceleme, cerrahiden bir ay sonra,
parsiyel AVSD'li 19 hastadan 11'inde (%18) orta ila
siddetli kapak yetersizliginin, orta seviye AVSD'li 12
hastadan altisinda  (%22) oldugunu gosterirken;
komplet tip AVSD'li 25 hastadan 29'unda (%24)
artigim1  ortaya koydu. Inlet VSD'i hastalarda,
ameliyat sonrasi iki hastada (%25) orta ila siddetli sol
AV kapak yetersizligi gelisirken, ameliyat dncesi orta
ila siddetli sol AV kapak yetersizligi mevcut degildi.
Altinc1 ayda yapilan degerlendirme, toplamda 149
hastada, parsiyel AVSD'li 38 hastadan 11'inde (%29),
orta seviye AVSD'li 21 hastadan yedisinde (%33),
kompletAVSD'li 82 hastadan 18'inde (%22) ve inlet
VSD'li yedi hastadan ikisinde (%29) orta ila siddetli
kapak yetersizligi oldugunu gésterdi. Minich ve ark.*
tarafindan yapilan bir calismada, parsiyel ve orta
dereceli AVSD'si olan toplam 87 hastadan, ameliyat
oncesi ekokardiyografik degerlendirme 31 hastada
(%36) orta ila siddetli sol AV kapak yetersizligi
belirledi, bir ay sonradegerlendirilen 59 hastanin
12'sinde (%20) orta ila siddetli sol AV kapak
yetersizligi tespit edildi. Altinct aydan sonra ve
ameliyat sonrast degerlendirilen 59 hastadan 18'inde
(%31) sol AV kapak yetersizliginde anlamli bir artis
bildirilmedi. Kozak ve ark.'’, median yaslar 6,7 ay
olan tam AVSD'li 53 hastanin cerrahi tedavi gordiigii
bir c¢alisma yiriitti. Hastalarin ameliyat Oncesi
%49,1'inde orta-siddetli sol AV kapak yetmezligi
saptandi. Ilk 30 giin icinde yapilan postoperatif
ekokardiyografik incelemede ise hastalarin
%39,6'sinda orta-siddetli sol AV kapak yetmezligi
tespit edildi. Ten Harkel ve ark.’’, parsiyel ve tam
AVSD nedeniyle cerrahi tedavi goren 164 hastay1
medyan yaslar1 7 ay olan bir ¢aligmada sol AV kapak
yetmezligi gelisimi ve reoperasyon risk faktorlerini
belirlemek amaciyla incelediler. Uzun bir siire
(medyan 66 ay, 9 ay ile 12 yil arasi) izlenen 157
hastanin 111'inde tam, 46'sinda parsiyel AVSD tespit
edildi. Hastalarin %8'inde preoperatif donemde 6nemli
sol AV kapak yetmezligi saptand1 ve %10'unun erken
postoperatif donemde dnemli sol AV kapak yetmezligi

vardi. Bu 16 hastanin dordiinde kapak yetersizligi
kendiliginden geriledi. Takip sirasinda, dnemli kapak
yetersizligi gelisimi olan tiim on dort hastada goriildi.
Medyan yaglar1 20 ay olan parsiyel ve orta derecede
AVSD icin cerrahi tedavi goren 87 hastay1 iceren
baska bir ¢aligmada, hastalarin %36'sinda preoperatif
donemde orta derecede sol AV kapak yetmezligi
saptand’®®. Birinci ay kontroliinde, 87 hastanin
17'sinde (%20) orta-siddetli sol AV kapak yetersizligi
saptanirken, altinci ay postoperatif degerlendirmede
ise 59 hastanin 12'sinde (%20) orta-siddetli sol AV
kapak yetersizligi bulundu. Pehlivan'in® cahismasinda,
orta-siddetli sol AV kapak yetersizligi agisindan
ameliyat sonrasi ilk ekokardiyogram ile ameliyat

sonrasi ortalama 8,6 yill sonra yapilan son
ekokardiyogram karsilagtirildi. Son
ekokardiyogramda, orta-siddetli sol AV kapak

yetersizliginin, ilk ekokardiyogramdaki sol ve tek AV
kapak yetersizligine gore orta ve komple AVSD'li
hastalarda daha yaygin oldugu bulundu. Boening ve
ark.'nin® calismasinda, hastalarin %6'sinda ameliyat
sonrast orta-siddetli sol AV kapak yetersizligi
saptanirken, son kontrolde hastalarin %20.4'tinde
bulundu. Pehlivan'm® calismasinda, orta-siddetli sol
AV kapak yetersizligi ameliyat sonrasi hastalarin
%52,5'inde goriiliirken (%6's1 6nemli), ortalama 8,6
yil sonra hastalarin %62,2'sinde goriildii (%11,5'1
onemli). Calismamizda kapak yetmezlik oranlarimin
zamana gore degiskenligi Tablo I ve II de yer
almaktadir. Yeniterzi ve ark.'mn®® 2001-2009 yillari
arasinda 29 hastay1r igeren c¢alismasinda, erken
mortalite 3 hastada (%10,3) gozlemlendi. Sasmazel ve
ark.'min’ ¢alismasinda, tek yama cerrahisi gegiren
hastalardan 3'i (%27,3) ve ¢ift yama cerrahisi
gegirenlerden 2'si (%11,1) mortalite gelisti (genel
mortalite oran1  %17,3). Suzuki ve ark.'nin®®
calismasinda, median yaslar1 4,8 ay olan hastalar
arasinda ameliyat sonras1 1, 3 ve 5 yillik sagkalim
oranlar sirastyla %98, %95 ve %95 olarak bulundu.
Eng ve ark.'nin'® 45 hastay1 iceren ¢alismasinda, erken
postoperatif mortalite oran1 %18 idi (n=8). St. Louis
ve ark.’’, 2008-2011 yillar1 arasinda 101 merkezde
2399 komplet AVSD hastasinin ameliyat edildigi bir
seride hastane mortalite oranin1 %3 olarak rapor etti.
Basgoze™, 2014-2018 yillar1 arasinda opere edilen 89
komplet AVSD tanili hastada %10,1 mortalite orani
buldu. Erek ve ark.'min®, 2000-2007 yillar1 arasinda
ameliyat edilen 46 hastay1 igeren ¢alismasinda, erken
mortalite orani %10,7 olarak bulundu. Ginde ve ark.*,
1974-2000 yillar1 arasinda opere edilen 198 komplet
AVSD hastasinin  bulundugu bir seride hastane
mortalite oranmm1 %10,1 olarak rapor etti. Bizim
calismamizda, ameliyat edilen hastalar arasinda
mortalite oran1 %13,5 olarak bulundu.

Basgéize’nin32 calismasinda, mortalite gelisen hastalar
grubunun yas ortalamasimin taburcu olan hastalar
grubuna gore daha diisiik oldugu bulundu. St. Louis ve
ark.'min’' caligmasinda, 2,5 ay ve alt1 yag grubunun
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daha yiiksek bir mortalite riskine sahip oldugu
belirlendi. Bizim calismamizda mortalite sonucuna
gore  cesitli  degiskenlerin  karsilagtirilmasinda,
ekstilbbasyon siliresi ve yogun bakim siiresi
degiskenlerinde istatistiksel olarak anlamli farklar
bulundu (p<0,05). Mortalite gelisen hastalarin
ekstiibasyon  siireleri  (6,08+12,41) daha kisa
bulunurken; yogun bakim siireleri (14,46+16,24) daha
uzundu. Mortalite gelisen hastalarin %60'min erkek,
%86,7'sinin Down sendromlu, %86,7'sinin banding
uygulanmamis, %80'inin ¢ift yama onarimi yapilmis,
%33,3"nlin tek doz inotrop aldig, %73,3%iniin
norolojik olaylar yasamadigi, %53,3'"liniin
enfeksiyonel olaylar yasadigi (kalp akciger
makinesine baglanmasindan Otiirii gelisen immiin
supresyon nedeni ile postoperatif >38.3 C ates olan
tim hastalar enfekte kabul edildi.), %380'inin
ECMO'ya ihtiyag duymadigt ve reoperasyon
yapilmadig1 gézlemlendi.

Basgéze‘nin32 calismasinda, mortalite gelisen tiim

hastalarin preoperatif ekokardiyografik verilere gore
onemli derecede pulmoner hipertansiyonu vardi,
taburcu edilen grupta ise Onemli pulmoner
hipertansiyonlu hasta oran1 %67,5 olarak bulundu. Bu
degerler istatistiksel olarak sinirda anlamli bulundu.
Eng ve ark.'mn'® calismasinda, iki hasta sepsisten, biri
18. giiniinde digeri 16. giinlinde olmak {iizere, diger
dort hasta ise diisiik kalp debisinden kaybedilmistir.
Bizim ¢alismamizda hastalarin ek komplikasyonlarina
dayal olarak mortalite durumunun
karsilagtirilmasinda, preoperatif {ist solunum yolu
enfeksiyonu/ates olan hastalarda postoperatif pnémoni
gelisimi ve pulmoner hipertansiyon + pndémoni + jet
ve tedaviye direngli SVT komplikasyonlarina baglh
arrest durumlarinda istatistiksel olarak anlamli farklar
gozlemlendi (p<0,05). Anlamli farkliliklarin oldugu
degiskenlerde 6len hasta sayisi daha yiiksek bulundu.

Basgéze‘nin32 calismasinda, ek komplikasyonlar
acisindan tek yama ve ¢ift yama cerrahilerinin
karsilastirilmasi, pnomoni ve reentiibasyon
komplikasyonlarinda anlamli  farkliliklar ~ ortaya
koymustur, bu komplikasyonlar1 yasayan hastalarin
sayisinin tek yama grubunda daha yiiksek oldugu
belirlenmistir. Bizim c¢alismamizda, tek yama
cerrahilerinde  anlamhi  farklillk  gdsteren ek
komplikasyonlarin sayisinin ¢ift yama cerrahilerine
kiyasla daha yiiksek oldugu bulundu (p<0,05).

Basgéze‘nin32 caligmasinda tek yama ve ¢ift yama
operasyonlarmin  kapak  yetersizligi  ac¢isindan
karsilagtiritlmasinda istatistiksel olarak anlamli fark
bulunmadi. Benzer sekilde, kendi ¢calismamizda da tek
yama ve ¢ift yama operasyonlarinin kapak yetersizligi
acisindan  karsilagtirilmasinda  istatistiksel ~olarak
anlamli bir fark gozlemlenmedi (p>0,05).

Sonu¢ olarak c¢alismamizda, kiz orani, erkeklere
kiyasla daha yiliksekti ve operasyon yasinin
ortalamasi, literatiirdeki ¢aligsmalara gore daha
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yiksekti. Down sendromlu hasta orani, literatiir
calismalarina  kiyasla daha yiiksek  bulundu.
Caligmamizda belirlenen en yaygin ek
komplikasyonlar arasinda ECMO ihtiyact1 ve
pulmoner hipertansiyon + pndmoni + uzamis
entlibasyon + uzamig yogun bakim kalisi yer aldi.
Calismamizdaki mortalite orani, literatiir galismalarina
benzer bulundu. Caligmamizdaki mortalite gelisen
hastalarda ekstiibasyon siiresi daha kisa, yogun bakim
stiresi daha uzundu.

Caligma sonuglarina dayanarak, hastalarin entiibasyon
stiresinin yeterliliginin gbzden gegirilmesi, preoperatif
donemde hastanin enfeksiyon durumunun detayl
arastirllmas1  ve  postoperatif = komplikasyonlarin
olusmasimi  Onlemek igin preoperatif hazirligin
iyilestirilmesi, veri giriglerinin daha 6zenli yapilmasi
onerilir.
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0OZGUN ARASTIRMA
Acil Servise Motosiklet, Bisiklet ve Scooter Kazalari

Nedeni ile Basvuran ve Ekstremite Kiriklari Olan Hastalarin
Analizi

Ramazan PEKER', Ozlem KOKSAL?, Vahide Ashthan DURAK?, Gioksel AYDOGAN?

1
2

Defne Devlet Hastanesi Acil Servisi, Defne, Hatay, Tiirkiye.
Bursa Uludag Universitesi Tip Fakiiltesi, Acil Tip Anabilim Dali, Bursa, Tiirkiye.

OZET

Bu g¢alismanin amact 2018-2022 yillar1 arasinda motosiklet, bisiklet ve scooter kazalari sonrasi acil servise bagvuran ve ekstremite
yaralanmasi saptanan hastalarin klinik 6zelliklerinin degerlendirilmesidir.01.10.2018 - 31.10.2022 tarihleri arasinda bir iiniversite hastanesi
acil servisine motosiklet, bisiklet ve scooter kazasi nedeniyle bagvuran olgularin kayitlar1 retrospektif olarak incelenmistir. Acil servise
basvuran 1204 motosiklet, 573 bisiklet ve 123 scooter olmak iizere toplam 1900 trafik kazasi olgusu ¢alismaya alindi. Olgularin %87,7’si
erkekti ve yas ortalamasi 27,9+11,4 yildi. Kazalarin en sik (%40,7) yaz aylarinda ve mesai sonrasi saatler olan 17:00-00:00 arasinda (%40,8)
meydana geldigi gériildii. Olgularm %13,5’inde iist ekstremite, %10,6’sinda alt ekstremite fraktiirii saptandi. Ust ekstremitede en stk fraktiir
saptanan kemikler sirastyla; radius (%4,2), humerus (%2,1) ve klavikula (%2,1) iken, en sik alt ekstremite fraktiirii saptanan kemikler tibia
(%4,1), fibula (%2,7) ve metatarsal kemikler (%1,9) idi. Olgularin %81,4"i taburcu olurken, %3,2’si yogun bakim iinitesi (YBU)’ne yatirildi
ve %0,4’1 ise eksitus oldu. Cok degiskenli lojistik regresyon analizi sonuglarina gore; herhangi bir alt ekstremite kemiginde fraktiir varlig
(OR: 2,250 [%95 GA: 1,211 - 4,180], p= 0,012) ve konsiiltasyon istenmesi (OR: 2,004 [%95 GA: 1,180 - 3,404], p= 0,011) diger
degiskenlerden bagimsiz olarak yogun bakim iinitesine yatig/eksitus ile iliski saptandi. Alt ekstremite kemiklerinde fraktiir saptanan ve
herhangi bir nedenle konsiiltasyon istenen olgular arasinda yogun bakim iinitesine yatis/ eksitus riski daha yiiksekti. Bu risk faktorlerine
sahip olgularda, daha hizli planlama ve uygun miidahalenin erken dénemde yapilmast ile morbidite ve mortalite oranlar1 azaltmada yardimci
olabilir.

Anahtar Kelimeler: Acil servis. Motosiklet kazasi. Scooter kazasi.

Analysis of Patients with Extremity Fractures Admitted to the Emergency Department Due to Motorcycle, Bicycle and Scooter
Accidents

ABSTRACT

The aim of this study is to evaluate the clinical characteristics of patients who applied to the emergency department after motorcycle, bicycle
and scooter accidents between 2018 and 2022 and were found to have extremity injuries. The records of the cases who applied to the
emergency department of an university hospital due to motorcycle, bicycle and scooter accidents between 01.10.2018 and 31.10.2022 were
examined retrospectively. A total of 1900 traffic accident cases, including 1204 motorcycles, 573 bicycles and 123 scooters, who were
admitted to the emergency department, were included in the study. 87.7% of the cases were male and the average age was 27.9+11.4 years. It
was observed that accidents occurred most frequently (40.7%) in the summer months and between 17:00 and 00:00 (40.8%), which are after
working hours. Upper extremity fractures were detected in 13.5% of the cases and lower extremity fractures in 10.6%. The most common
bones with fractures in the upper extremity are; radius (4.2%), humerus (2.1%) and clavicle (2.1%), while the most common bones with
lower extremity fractures are tibia (4.1%), fibula (2.7%) and metatarsal bones. (1.9%). While 81.4% of the cases were discharged, 3.2% were
admitted to the intensive care unit and 0.4% died. According to the results of multivariate logistic regression analysis; Presence of fracture in
any lower extremity bone (OR: 2.250 [95% CI: 1.211 - 4.180], p= 0.012) and request for consultation (OR: 2.004 [95% CI: 1.180 - 3.404],
p=0.011) independently of other variables A relationship was detected with ICU admission/exit. The risk of admission to the intensive care
unit/exit was higher among cases in which fractures were detected in the lower extremity bones and consultation was requested for any
reason. In cases with these risk factors, faster planning and early appropriate intervention may help reduce morbidity and mortality rates.

Keywords: Emergency department. Motorcycle accident. Scooter accident.
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Trafik kazalari, Tiirkiye’de oldugu gibi diger iilkelerde
de onemli bir 6liim ve yaralanma nedenidir. Tim
diinyada trafik kazalarma bagli olarak yilda 1,2
milyon kisinin o6ldigi ve 50 milyon Kkisinin
yaralandig1 tahmin edilmektedir. Motosiklet, bisiklet
ve scooter kazalarinin tim trafik kazalari igindeki
orani llkeden iilkeye, sehirden sehire degisiklik
gosterse de; yaralanma olasilig1 araba kazalarina gore
cok daha yiiksektir. Arag i¢i kazalarda seyahat edilen
100 milyon ara¢ mili bagina 6lim hizi 1,18 ve
yaralanma hizi 101 iken, motosiklet kazalarinda bu
oranlar siras1 ile 39,89 ve 760’dir. Motosiklet
stiriciileri trafik kazalarinda mil basina arag iginde
olanlara oranla 32 kat daha fazla 6liim ve 6 kat daha
fazla yaralanma riskine sahiptir. Motosiklet tiirii
araglarin kazalari, tim bu 0Ozellikleri nedeni ile
travmalara bagli mortalite ve morbiditenin énemli bir
nedenidir'. Son yillarda trafik kazalarinda motosiklet
kazalarma karisgan magdurlarin  sayisinda  artis
gozlemlenmistir. Bu tiir araglar, hizli, ekonomik ve
diistik maliyetli olmasi nedeniyle halk tarafindan daha
fazla kullanilmaktadir. Bununla birlikte bisiklet
stiriciileri ve yayalar ile birlikte motosikletliler
kazalara olduk¢a sik maruz kalmaktadir ve ciddi
yaralanmalara ve Olime neden olan kaza
istatistiklerinde one ¢ikmaktadirlar®.

Karayolu trafik yaralanmalari, 6liim, hastaneye yatis,
sakatlik ve diisiik sosyoekonomik durumun ana
nedenleri arasindadir. Diinya Saghk Orgiitii’ne gore
eylem olmadan, karayolu trafik kazalarmimn 2030
yilina kadar yedinci 6nde gelen 6liim nedeni olacagi
tahmin edilmektedir ve kiiresel karayolu trafik
Olimlerinin yaklagik %90'min diisiik ve orta gelirli
iilkelerde meydana geldigini belirtilmektedir. Cogu
diistik ve orta gelirli iilkede yiiksek gelirli iilkelerle
karsilagtirildiginda, karayolu kullanicilarmin ¢ok daha
yiksek bir kismi yayalari, bisikletlileri ve
motosikletlileri igerir, diisiik ve orta gelirli tilkelerdeki
6limciil karayolu trafik yaralanmalarinin neredeyse
yaris1 motosikletliler arasinda meydana gelir’. Stkisik
trafik kosullarinda rahat kullanim ve dar sokaklarda
park etme kolaylii nedeniyle ticari ulagimda
motosiklet kullanimi giderek artmaktadir. Motosikletli
kuryeler, dagitim sektoriiniin 6nemli iiyelerinden
biridir. Bununla birlikte, motosiklet, bisiklet ve
scooter siiriiciileri yaralanmalara kars1 savunmasizdir.
Motosiklet tiirli arag kazalari, bazi iilkelerde toplam
trafik 6limlerinin %350'sinden fazlasini
olusturmaktadir. Motosiklet tiirli arag siiriiciileri igin
yaralanma riskleri; siiriicii, yol ¢evre faktorleri, kask
takmak, alkol ve diger uyusturucularin kullanima,
siiriiciiniin yasi ve cinsiyeti, deneyimi ve siiriicii
egitimi, siirlis hizt ve risk alma davraniglart veya
ihlalleri gibi faktorlere baghdir”.

Motosiklet ve benzeri araglarin (bisiklet, scoooter
gibi) kazalarinin nedeni olarak belirlenen faktorler
(aracin durumu, yol, olumsuz hava kosullar1 vb.)
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arasinda trafik kazalarinin nedeni olarak en sik tespit
edilen “insan faktori”dir. Erkek siriiciiler, kadin
siriiciilerden ~ daha  fazla  Olimcil  kazaya
karigsmaktadir. Hem davranigsal diizeyde hem de
fiziksel diizeydeki farkliliklarin, erkekler ve kadinlar
arasindaki trafik kazasi yaralanmalarinin
ciddiyetindeki farkliliklarin arkasinda olabilecegini
belirtilmistir. Gen¢ yasta olma, motosiklet tiirii
araglarin siiriiciileri arasinda tanimlanan bir diger risk
faktoriidiir. Geng siiriiciilerin kat ettikleri kilometre
basina trafik kazasi gegirme olasiligi daha yiiksektir.
Geng erkek motosiklet siiriiciileri, daha yiiksek bir
kazaya karisma olasiligi ile iligkili olan riskli
davranislara daha fazla egilim gostermektedir. Ayrica
bu kazalar sonrasi1 6zellikle ekstremite yaralanmalari
en sik goriilen yaralanma tiirleri olup, alt ekstremite
yaralanmalar1 iist ekstremite yaralanmalarina oranla
daha sik oranlarda goriilmektedir™®.

Bu c¢alismanin amaci 2018-2022 yillar1 arasinda bir
universite hastanesi acil servisine motosiklet, bisiklet
ve scooter gibi ara¢ kazalari sonrasi bagvuran ve
ekstremite yaralanmast saptanan hastalarin
epidemiyolojik verilerinin analizini yapmak ve bu
sayede ulusal literatiire katk: saglamaktir.

Gereg ve Yontem

Bu caligmaya baslamadan once Klinik Arastirmalar
Etik Kurulu’ndan izin alinarak (karar no: 2022-18/10),
01.10.2018 - 31.10.2022 tarihleri arasinda acil servise
motosiklet, bisiklet ve scooter kazasi nedeniyle
basvuran olgularmn  kayitlar1 retrospektif olarak
incelenmigtir. Bu tarihler arasinda acil servise
basvuran, 15-65 yas aralifinda ve kayitlar1 tam olan
biitiin olgular calismaya dahil edilmistir. Arastirmaya
dahil edilme kriterlerine uymayan olgularin tamami
calisma dis1 birakilmis olup, toplam 1900 olgu
calismaya alinmistir. Hasta dosyalari hastane kayit
sistemi olan MIA {izerinden retrospektif olarak
taranmigtir. Hasta oOzellikleri (cinsiyet, yas, kaza
ozellikleri (arag tiirli, kaza zamani), klinik 6zellikler
(solunum sayisi, sistolik kan basinct, {ist ve alt
ekstremite kirigr varligi ve kirik saptanan kemik tiirt,
Glasgow Koma Skoru (GKS), Revize Travma Skoru
(RTS), konsiiltasyon isteme durumu ve konsiiltasyon
istenen boliim, yatirilan boliim, uygulanan tedavi ve
klinik sonlanma sekilleri kaydedilmistir.

Biyoistatistiksel Analiz

Caligmanin analizleri SPSS 25.0 paket programi ile
gerceklestirilmigtir. Kategorik degiskenler say1 ve
ylizde, siirekli sayisal degigkenler ortalama, standart
sapma, ortanca degerleri ile &zetlenmistir. Siirekli
sayisal degiskenlerin normal dagilima uygunlugu
Kolmogorov Smirnov testi ile kontrol edilmis ve
verilerin normal dagilim varsayimini karsilamadigi
goriilmiistiir. Iki grup arasinda siirekli sayisal



Ekstremite Kiriklar1 Olan Hastalarin Analizi

degiskenlerin karsilastirmasinda Mann-Whitney U
testi kullanilmistir. Kategorik degigkenlerin gruplar
arasinda karsilastirmasinda Pearson Ki-kare testi ve
Fisher’in  kesin  testi  kullanilmustir. Sonug
parametresini etkileyen bagimsiz risk faktorlerini
belirlemek amaciyla, tek degiskenli analizlerde
istatistiksel olarak anlamli oldugu saptanan ve birbiri
ile etkilesim halinde olmayan parametrelerin dahil
edildigi cok degiskenli lojistik regresyon analizi
gerceklestirilmistir. Sonuglar %95 giiven araligi (GA)
ile birlikte odds oranmin (OR) sunumu ile
Ozetlenmistir. p degerinin 0,05’in altinda olmast
anlamlilik i¢in sinir kabul edilmistir.

Kazalarin %40.7’lik kism1 yaz aylar1 olan Haziran
(%13.2), Temmuz (%13.2) ve Agustos (%14.3)
aylarinda gergeklesirken; en sik %25.7 ile 2019
yilinda ve %46.8 ile saat 17:00 — 00:00 arasinda
kazalarin gerceklestigi goriildii.

Olgularin %13.5’inde iist ekstremite, %10.6’sinda alt
ekstremite fraktiirii saptandi. En sik {ist ekstremite
fraktiirii saptanan kemikler; radius (%4.2), humerus
(%2.1) ve klavikula (%2.1) iken; en sik alt ekstremite
fraktiirii saptanan kemikler sirasiyla; tibia (%4.1),
fibula (%2.7) ve metatarsal kemikler (%1.9) idi (Tablo
110).

Tablo I11. Olgularin ekstremite fraktiirlerinin dagilimi

" - "
Bulgular I.Z.)eg|§kenler. i Sayi (n) Yiizde (%)
Ust ekstremite kingi
Acil Servise bagvuran 1900 trafik kazasi olgusunun  [yok 1643 86.5
degerlendirildigi bu c¢aligmada ara¢ tiiri %63.4 \ar 257 135
motosiklet, %30.2 bisiklet ve %6.5 scooter idi (Tablo Radius 79 49
I). Olgularin %87.7’si erkekti ve yas ortalamas1 27.9 + Klavikula 20 21
11.4 yildi (Tablo II). T 20 2'1
Ulna 35 1.8
Tablo I. Olgularin cinsiyet, arag¢ tiirii ve gelis  |Falanks kemik 34 18
ozelliklerinin dagilimi Skapula 2% 14
Degiskenler Sayi (n) Yiizde (%) Metakarpal kemik 20 1.1
Cinsiyet Karpal kemik 13 0.7
Erkek 1666 87.7 Omuz ! 04
Dirsek 7 0.4
Kadin — 234 123 Alt ekstremite kingi
Arag tiiri Yok 1698 89.4
Motosiklet 1204 63.4 Var 202 10.6
Scooter 123 6.5 Tibia 78 41
Bisiklet 573 30.2 Fibula 52 27
Gelis sekii Metatarsal kemik 37 19
bl 595 6.2 Tarsal kemik 32 1.7
mbutans i Pelvis 2 14
Ayaktan 1049 63.8 Femur 24 13
Olay yerilsevk Falanks 23 12
Olay yeri 1696 89.3 Patella 12 0.6
Sevk 204 10.7

Tablo II. Olgularin yas, Glasgow Koma Skoru, alkol
orani, solunum sayisi, kan basinct ve
Revize Travma Skorunun dagilimi.

Degiskenler Ort+SS Median
Yas (yil) 219+114 24
Alkol (promil) 0.16 £ 0.43 0.03
Solunum sayisi 13.09 £ 1.08 13
Sistolik kan basinci (mmHg) 122.27 +12.38 120
Glasgow Koma Skoru 14.89 + 1.01 15
Revize travma puani 11.94+0.73 12
Revize travma skoru 7.79+£0.51 7.84

Olgularin %30.3’line konsiiltasyon istendi. En sik
konsiiltasyon istenen  bdolimler; ortopedi  ve
travmatoloji (%14.5) ve plastik ve rekonstiiktif cerrahi
(PREC) (%10.6) iken; en sik yatis yapilan boliimler
ortopedi ve travmatoloji (%10.6) ile beyin cerrahisi
(%2.8) oldu (Tablo 1V).

Yogun Bakim Unitesine (YBU) yatan/ eksitus olan
olgularin RTS istatistiksel olarak anlamli diizeyde
daha yiiksekti (p= 0,028) (Tablo V).

Patella fraktiirii saptananlarda (p= 0,007), tibia
fraktiirii saptananlarda (p<0,001) ve herhangi alt
ekstremite kemiginde fraktiir saptananlarda (p<0,001)
YBU’ne yatig/eksitus sikligi istatistiksel ~olarak
anlaml diizeyde daha yiiksekti (Tablo VI).
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Tablo IV. Konsiiltasyon istenen ve yatis yapilan
boliimlerin dagilimi

R. Peker ve ark.

Tablo VI. Olgularda alt ekstremite fraktiirii varligina
goére yogun bakim iinitesine yatig/eksitus
durumlarimnin karsilastirilmast

Degiskenler n %

Konsiiltasyon

Yok 1325 69,7
Var 575 30,3
Ortopedi ve travmatoloji 278 14,6
PREC 202 10,6
Genel cerrahi 141 74
Beyin cerrahisi 137 72
Go6gus cerrahisi 99 52
Goz 96 5,1

Kardiyovaskiiler cerrahi 39 2,1

Reanimasyon 32 1,7
Uroloji 32 1,7
Gocuk cerrahisi 24 1,3
KBB 13 0,7
Kardiyoloji 11 0,6
Kadin dogum 1 0,1

Yatirilan b6lim

Ortopedi ve travmatoloji 95 52
Beyin cerrahisi 51 2,8
Genel cerrahi 36 2,0
Go6gus cerrahisi 25 1,4
PREC 24 1,3
Reanimasyon 14 0,8
Gocuk cerrahisi 12 0,7
Uroloji 8 0,4
Go6z 6 0,3
Kardiyovaskiiler cerrahi 3 0,2

Tablo V. Olgularin YBU’ne yatis/eksitus durumuna
gore yas, GKS, alkol, solunum sayisi, kan
basinci ve RTS dagilimi.

Degiskenler YBU yatig/eksitus
Yok (n=1833) | Var(n=67) P

Yas (yil) 27,87 £11,39 | 28,78 +11,73 |0,505
Glasgow Koma Skoru | 14,89 1,02 14,84 +088 |0,156
Alkol (promil) 0,16 £ 0,44 0,06 £0,05 |0,507
Solunum sayisi (dk) 13,09 + 1,09 12,99+083 (0,144
Sistollk kan basinct | 45 1 4 12,31 | 126,58 +1356 | 0,051
(mmHg)

Revize travma puani 11,94 £0,74 11,96+£021 |0,028
Revize travma skoru 7,79 £0,52 78+0,18 0,028
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YBU yatigleksitus

Degigkenler Yok (n=1833) | Var(n=67) p

n % n %
Alt ekstremite kirgi
Yok 1648 971 | 50 29 [<0,001
Var 185 96 |17 84
Pelvis
Yok 1810 9,6 |64 34 0,061
\ar 23 88,5 3 115
Femur
Yok 1812 9,6 |64 34 0,051
\ar 21 87,5 3 12,5
Patella
Yok 1824 9,6 |64 34 0,007
Var 9 75,0 3| 250
Tibia
Yok 1764 9,8 |58 32 [<0,001
\ar 69 88,5 9 115
Fibula
Yok 1784 9,5 |64 35 0427
\ar 49 94,2 3 58
Tarsal kemik
Yok 1801 964 | 67 3,6 0,626
Var 32 1000 | O 0,0
Metatarsal kemik
Yok 1797 96,5 | 66 35 1,0
\ar 36 97,3 1 2,7
Falanks
Yok 1811 9,5 |66 35 0,564
\ar 22 95,7 1 43
YBU: Yogun bakim {initesi
Konsiiltasyon istenen olgular arasinda YBU’ne
yatig/eksitus  sikligi istatistiksel olarak anlaml

diizeyde daha yiiksekti (p<0,001) (Tablo VII).

Tek degiskenli analizlerde anlamli ¢ikan ve birbirini
kapsamayan parametrelerin dahil edildigi ¢ok
degiskenli lojistik regresyon analizi sonuglarina gore,
herhangi bir alt ekstremite kemiginde fraktiir varligi
(OR: 2,250 [%95 GA: 1,211 - 4,180], p = 0,012) ve
konsiiltasyon isteme (OR: 2,004 [%95 GA: 1,180 -
3,404], p = 0,011) oranlart diger degiskenlerden
bagimsiz olarak YBU’ne ve yatis/eksitus ile iliskili
bulundu (Tablo VIII).
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Tablo VII. Konsiiltasyon istenen boliime gore
olgularmn  Yogun Bakim Unitesine
yatis/eksitus durumlarinin
karsilastirilmasi

YBU yatigleksitus
Degigkenler Yok (n=1833) |Var(n=67) P
n % n %

Konsiiltasyon

Yok 1292 | 975 [33]| 25 [<0,001

Var 541 941 |34 59

Genel cerrahi

Yok 1704 | 969 |55]| 31 0,001

Var 129 M5 |[12| 85

Gogiis cerrahisi

Yok 1741 9%,7 |60] 33 | 0051

Var 92 R9 |7 71

KvC

Yok 1799 | 9,7 |62| 33 | 0,001

\ar 4 872 | 5| 128

Beyin cerrahisi

Yok 1707 | 968 |5 | 32 | 0,003

\ar 126 20 |[11] 80

Ortopedi

Yok 1576 | 972 |46| 28 |<0,001

\ar 257 R4 |21| 76

Reanimasyon

Yok 1807 | 967 |61| 33 |[<0,001

\ar 26 813 | 6| 188

PREC

Yok 1645 | 969 |53| 341 0,006

\ar 188 931 14| 69

Goz

Yok 1746 | 968 |58| 32 | 0,001

\ar 87 6 |9 94

Uroloji

Yok 1805 | 966 |63| 34 | 0,024

\ar 28 875 | 4| 125

Cocuk cerrahisi

Yok 1814 | 96,7 |62| 33 | 0,001

\ar 19 792 | 5] 208

Kardiyoloji

Yok 1824 | 966 |65| 34 | 0,055

\ar 9 818 | 2| 182

KBB

Yok 1820 | 964 | 67| 36 1,0

\/ar 13 100,0 | O 0,0

Tablo VIII. YBU’ne ve yatig/eksitus durumunu
etkileyen bagimsiz risk faktorleri, ¢cok
degiskenli lojistik regresyon analizi

Parametreler OR [%95 GA] p

Alt ekstremite kingi 2,250 [1,211 - 4,180] 0,012
Konstiltasyon isteme 2,004 [1,180 - 3,404] 0,011
Revize travma puani 1,154 0,686 - 1,943] | 0,738
(sabit) 0,004 0,089

Tartisma ve Sonug¢

Travma, gelismis {ilkelerde en Onemli Oliim
nedenlerinden biri olarak kabul edilir ve geng
popiilasyonlarda (5-29 yag) 6liim ve hastalik nedenleri
listesinde iist siralarda yer alir’. Tiim karayolu trafigi
Olimlerinin yarisindan fazlast savunmasiz olarak
yollart kullanan yayalar, bisiklet, scooter ve
motosiklet siiriiciilerinden olugmakta olup duruma
bagli yaralanma riski dort tekerli araclara gore 3 kat
fazla iken 6liim riski 16 kat daha fazladir®. Diisiik ve
orta gelirli tlkelerde bu tip kazalar daha fazla
meydana gelmekte ve Olim riski en c¢ok kafa
travmasina bagli olmaktadir'®"". iki tekerlekli motorlu
ara¢  siriiciileri arasinda bag ve  boyun
yaralanmalarimin yaninda alt ekstremiteler en yaygin
ortopedik yaralanma bolgeleridir'?. Ugiincii basamak
bir iiniversite hastanesinin acil servisine motosiklet,
bisiklet ve scooter kazasi nedeniyle bagvuran ve
ekstremite yaralanmasi saptanan olgularm klinik
ozelliklerinin belirlenmesi amaciyla gerceklestirilen
bu calismada, olgularin siklikla geng erkeklerden
olustugu, kazalarin daha ¢ok yaz aylarinda ve mesai
bittikten sonra meydana geldigi, alt ekstremite
kemiklerinde fraktiir olan ve konsiiltasyon istenen
olgular arasinda YBU’ne yatis ve eksitus riskinin
anlamli diizeyde daha fazla oldugu belirlendi.
Caligmamizda olgularin  %87,7’si erkekti ve yas
ortalamasi 27,9 £ 11,4 yildi. Calismamiz bu yoniiyle
Hidalgo ve ark. 99304 vakayi inceledigi retrospektif
caligma, 7714 retrospektif vakanin incelendigi Abrari
ve ark. calismast ve de Kocak ve ark. 57 vakayi
prospektif inceledigi calisma ile benzer cinsiyet ve yas
dagilimi  gostermis olup literatiire uyumludur'>".
Calismamizda degerlendirilen olgularin yas
ortalamasinin geng¢ eriskinlik donemine denk geldigi
sOylenebilir. Silva ve ark. motosiklet kazalarinda daha
genc (18-24 yas) yasta olup hiz yapmaya, seyir
halinde mesajlagsmaya ve potansiyel yol tehlikelerini
gozden kacirma egiliminde olan kisilerin kazalara
karisma  olasihiginin = daha  yiliksek  oldugunu
bulmuslardir'®. Yine islam’in yaptig1 ve 3031 vakanin
incelendigi ¢alismada motosiklet, bisiklet ve scooter
kazasi  gegiren olgularin  ¢ogunlugunun geng
eriskinlerden  olustugunu belirterek  ¢aligmamizi
destekler niteliktedir'’. Calismamizda meydana gelen
kazalarm en sik yaz aylarinda ve mesai sonrasi
saatlerde meydana geldigi goriildii. Bocchialini ve ark.
1262 hastayr inceledigi ¢alisma ve McGuinness ve
ark. 178 hastay1 inceledigi ¢alisma havalarin daha
sicak oldugu, seyahat etme egiliminin artti1, okullarin
kapali oldugu, aksam saatlerinde insanlarin
zamanlarmin biiyiik bir kismini agik havada gecirdigi
ve alkol tiiketiminin arttiin1 durumlarda kaza olusma
riskini  arttigmmi  bildirmislerdir. Bu  bilgilerde
calismamizla uyumludur'™'®. Calismamizda olgularin
%13,5’inde iist ekstremite, %10,6’sinda ise alt
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ekstremite fraktiirii saptandi. En sik st ekstremite
fraktiiri radius ve humerusta, en sik alt ekstremite
fraktiirii ise tibia ve fibula kemiklerindeydi. White ve
ark. yaptig1 206 scooter, 2667 motosiklet kazasinin
incelendigi calismada, scooter kullananlarda %59,6,
motosiklet kullananlarda %57,5 alt ekstremite fraktiirii
saptanirken, {ist ekstremite fraktiirli ise scooter
kullananlarda %19,3, motosiklet kullananlarda %23,9
olarak rapor edilmistir®’. Ayni sekilde Faduyile ve ark.
5661 vakayr inceledikleri c¢aligmada %18,2 alt
ekstremite fraktlirii (%17,9 tibia/fibula) belirlenirken
%10,5 tst ekstremite fraktiirii (%8,3 humerus ve %1,1
ulna/radius) belirlenmistir. Bu sonuglar oran olarak
calismamizla farklilik gosterirken, fraktiir orijini
olarak  calismamizla  tutarlillk  gostermektedir.
Calismamizda olgularin %81,4’i taburcu olurken,
%3.2°si YBU’ne yatirildi, %0,4’1 ise eksitus oldu.
Onceki caligmalarla karsilastirildiginda, calismamizda
eksitus sikliginin oldukga diisiik oldugu sdylenebilir.
Bahardoust ve ark. motosiklet ve scooter kazalarinin
ozelliklerini degerlendirdikleri caligmalarinda
motosiklet grubunda %11,1 eksitus, %17,9 YBU’ye
yatig, scooter grubunda ise %9,9 eksitus ve %9,9
YBU’ne yatis sikligi saptamuslardir’”. Guerre ve
ark.’nin ¢alismasinda hastaneye bagvuruya neden olan
bisiklet kazalarinda multitravma siklig1 %41, mortalite
sikligi ise %35,7 olarak rapor edilmistir™. Siman-Tov
ve ark. elektirikli bisiklet ve scooter kazasi gegiren
olgularin  klinik  &zelliklerini  degerlendirdikleri
calismalarinda, 795 olgu arasinda 2’si yaya, 3’i
siiriicii olmak iizere toplam 5 kisinin oldiigiini ve
mortalite  sikliginin -~ %0,6 civarinda  oldugunu
gésterilmistir24. Caligmalarda kaydedilen bu genis
yelpazede dagilan mortalite sikliginin, caligmalara
genel olarak motosiklet siiriiciilerinin dahil edilmis
olmasi, hastaneler, bolgeler ve iilkeler arasinda
degisen olgu 6zelliklerinin, klinik ciddiyetin, giivenlik
algismin ve  uygun  miidahalelerin  farklilik
gostermesinden kaynaklanmis olabilecegi
diistiniilmistiir. Calismamizda olgu havuzuna bisiklet
ve scooter gibi daha hafif yaralanma ile iliskili
kazalarm dahil edilmesi, YBU’ne yatis ve mortalite
sikliginm1  diisiren nedenler arasinda  olabilir.
Calismamizda kaza yapilan arag tiiriine gore YBU’ ne
yatig/eksitus sikligi motosiklet ve bisiklet i¢in %3,7
iken scooter i¢in bu oran %0.8°di. Sporri ve ark.
calismasinda motosiklet kazasi sonrasinda mortalite
sikligt %2,6, bisiklet kazasi sonrasi %]1,2, elektrikli
bisiklet kazas1 sonrast %1,5 olarak bildirilmistir®. Rix
ve ark. scooter kazalari ile diger motorlu araclarla
gerceklesen kazalart karsilastirdiklari ¢aligmalarinda,
scooter kazalarinin daha az siklikta ve daha hafif
klinikle acil servise basvurduklarini saptam1slard1r26.
Calismamizda sadece acil servise bagvuran olgularin
degerlendirilmesi, ara¢ tiirleri arasinda benzer
ciddiyette kazalar ile iliskili olabilir. Nitekim, giinliik
hayatta bisiklet ve scooter kazalarinin biiyiik
cogunlugu acil servise bagvurmamaktadir. Bu da daha
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ciddi kazalarin calisma evrenimizde yer almasi ile
iligkili olabilir. Calismamizda ek olarak konsiiltasyon
istenen olgular arasinda beklendigi iizere YBU’ne
yatig/eksitus sikligi anlamli diizeyde daha fazlaydi.
Klinik pratikte acil servise bagvurmasi sonrasinda
konsiiltasyon istenen olgular genellikle, daha ciddi
klinige sahip, farkli bolimlerin miidahalesini
gerektiren ve hayati tehlikesi daha fazla olan
olgulardan olugsmaktadir. Calismamizda da bu
durumla uyumlu olarak hastanenin diger boliim
hekimlerine konsiilte edilen olgular arasinda YBU’ne
yatirilma/eksitus  sikligit  anlamli  diizeyde daha
fazlaydi. Bu durum beklenen bir bulgu olarak
yorumlanmustir.

Sonug olarak motosiklet, bisiklet ya da scooter kazasi
nedeniyle acil servise bagvuran olgular daha fazla
siklikta geng erkeklerden olusmakta ve yaz aylarinda,
mesai sonrasi saatlerde kaza yapma egiliminde
olmaktadirlar. Olgularin ¢ogunlugu basit miidahaleler
sonrasi taburcu edilmektedir. Ek olarak ¢aligmamizda
alt ekstremite kemiklerinde fraktiir saptanan ve
herhangi bir nedenle konsiiltasyon istenmesi planlanan
olgular arasinda YBU’ne yatis/ eksitus riski daha
fazlaydi. Bu risk faktorlerine sahip olgularda daha
hizli planlama ve uygun miidahelenin erken dénemde
yapilmasi morbidite ve mortaliteyi azaltacak cabalar
arasinda yer alabilir.
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ABSTRACT

Digitalization have increasingly penetrated in healthcare. Generative artificial intelligence (Al) is a type of Al technology that can generate
new content. Patients can use Al-powered chatbots to get medical information. Heart failure is a syndrome with high morbidity and
mortality. Patients search about heart failure in many web sites commonly. This study aimed to assess Large Language Models (LLMs) -
ChatGPT 3.5, GPT-4 and GPT-4.0- in terms of their accuracy in answering the questions about heart failure (HF). Thirteen questions
regarding to the definition, causes, signs and symptoms, complications, treatment and lifestyle recommendations of the HF were evaluated.
These questions to assess the knowledge and awareness of medical students about heart failure were taken from a previous study in literature.
Of the students who participated in this study, 158 (58.7%) were first-year students, while 111 (41.3%) were sixth-year students and were
taking their cardiology internship in their fourth year. The questions were entered in Turkish language and 2 cardiologists with over ten years
of experience evaluated the responses generated by different models including GPT-3.5, GPT-4 and GPT-4.0. ChatGPT-3.5 yielded “correct”
responses to 8/13 (61.5%) of the questions whereas, GPT-4 yielded “correct” responses to 11/13 (84.6%) of the questions. All of the
responses of GPT-4.0 were accurate and complete. Performance of medical students did not include 100% correct answers for any question.
This study revealed that performance of GPT-4.0 was superior to GPT-3.5, but similar with GPT-4

Keywords: Artificial intelligence. Heart failure. Medical knowledge.
Kalp Yetersizliginde GPT-3,5, GPT-4 ve GPT-4.0 Performansinin Karsilastirilmasi

OZET

Dijitallesme saglk hizmetleri alaninda giderek daha fazla yer almaktadir. Uretken yapay zeka yeni icerik iiretebilen bir yapay zeka
teknolojisi tiiriidiir. Hastalar tibbi bilgi almak icin yapay zeka destekli sohbet robotlarini kullanabilmektedir. Kalp yetersizligi, yiiksek
morbidite ve mortaliteye sahip bir sendromdur. Hastalar genellikle birgok web sitesinde kalp yetersizligi hakkinda arama yapmaktadir. Bu
¢alisma, kalp yetersizligi hakkindaki sorular1 yanitlamadaki dogruluklar1 agisindan Biiyiik Dil Modelleri (LLM'ler) - ChatGPT 3.5, GPT-4 ve
GPT-4.0'yu karsilagtirmayr amaglamaktadir. Calismada kalp yetersizliginin tanimi, nedenleri, belirti ve semptomlari, komplikasyonlari,
tedavisi ve yasam tarzi Onerileriyle ilgili on ii¢ soru soruldu. Bu sorular, tip fakiiltesi 6grencilerinin kalp yetmezIligi hakkindaki bilgi ve
farkindaligin1 degerlendirmek igin yapilan 6nceki bir ¢aligmadan alindi. Bu ¢aligmaya katilmig olan 6grencilerin 158 tanesi (%58,7) 1. Siuf
ogrencisi iken, 111 tanesi (%41,3) 6. Sinif 6grencisiydi ve kardiyoloji staji 4. smifta alinmaktaydi. Sorular yapay zeka destekli modellere
Tiirkce dilinde soruldu ve on yili agkin deneyime sahip 2 kardiyolog, GPT-3.5, GPT-4 ve GPT-4.0 tarafindan iiretilen yanitlar1 degerlendirdi.
ChatGPT-3.5 sorularm 8/13"line (61.5%) "dogru" yanit verirken, GPT-4 sorularin 11/13"tine (84.6%) "dogru" yanit verdi. GPT-4.0'nun tim
yanitlar1 dogru ve eksiksizdi. Tip fakiiltesi 6grencilerinin performans: hi¢bir soru i¢in %100 dogru yanit igermiyordu. Bu ¢alisma GPT-4.0'
nun performansinin GPT-3.5'ten iistiin oldugunu ancak GPT-4 ile benzer oldugunu ortaya koydu.

Anahtar Kelimeler: Yapay zeka. Kalp yetersizligi. Tibbi bilgi.
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knowledge and awareness levels are not sufficient, the
symptoms of heart failure may be noticed late and
there may be delays in starting the appropriate
treatment. In most patients, diagnosis is made when
symptoms are advanced’.

Advances in digitalization have penetrated almost
every aspect of daily life, including healthcare,
ensuring people to easily access a range of digital
tools and platforms that enable themto access
information about diseases and medical issues. Health
information is an increasingly accessible topic to the
more than 3.2 billion people who have access to the
internet worldwide®. The current decade is witnessing
the emergence of generative artificial intelligence
(Al), a type of Al technology that can generate new
content. With the revolution in digital data processing
processes, generative Al is now becoming effective in
every area, and the scientific arena is witnessing a new
innovation. However, two-thirds of people find this
information unreliable and one-third report confusion
after the search”'”.

Al-powered chatbots are sophisticated systems which
are designed to mimic human conversation using text
or voice interaction, providing information in a
conversational manner, are part of a fresh ware of
generative Al. Generative Pre-trained Transformer
(GPT) is a deep learning model that is pre-trained on
the unlabeled text data and can be used to enable
specific tasks specifically like language generation,
language modelling, and text completion''". Models
are systems based on statistical models that are used to
construct a probability distribution function that
assigns a probability to every string in the language
and predict the likelihood of a string, word, or group
of words'*". Large language models are language
models pre-trained on large amounts of text with bulk
parameter sizes, making them sensitive to minor
changes in input'”"’. The tech company OpenAl
launched ChatPT using GPT-3.5 which is a general-
purpose chatbot based on large language models late
in 2022'%". OpenAI recently introduced GPT-4 on
March 2023*° and GPT-4.0 on May 2024°' that can
process image inputs as well as text input.

Results of validation analysis of GPT-3.5 on
numerous medical examinations have  been
published”®?’. GPT-3.5 and GPT-4 were already

validated on, to our knowledge, several national
medical tests like the United States Medical Licensing
Examination (USMLE)* and Chinese National
Medical Licensing Examinations.

There are also studies in the literature reporting the
insufficiency of the awareness and knowledge levels
of the public about heart failure in many countries™".
Those who want to have sufficient information about
heart failure will resort to artificial intelligence
applications more and more in time. The studies
investigating whether the information people can
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obtain about heart failure using artificial intelligence
applications is accurate and complete are limited*>**.
In this study, we aimed to assess Large Language
Models (LLMs) -ChatGPT 3.5, GPT-4 and GPT-4.0 in
terms of their accuracy in answering the questions
about heart failure (HF).

Material and Method

Thirteen questions regarding to the definition, causes,
signs and symptoms, complications, treatment and
lifestyle recommendations of the HF were evaluated.
These questions were taken from a study conducted by
Gunay-Polatkan et al.** to assess the knowledge and
awareness of medical students about heart failure. The
previous study included 269 students, 158 (58.7%) of
them were first-year medical students and 111
(41.3%) of them were in their final year of medical
education. Cardiology internship is performed in the
fourth year of education. The answers obtained from
different artificial intelligence applications were
compared with each other. This survey included 5
multiple choice questions with only one correct
answer about the definition and epidemiology of heart
failure, 1 question with 2 options (yes, no) questioning
9 etiological causes,1 question with 2 options (yes, no)
questioning 10 heart failure symptoms, 1 question
with 2 options (yes, no) questioning 9 heart failure
complications, 1 question with 2 options (yes, no)
questioning 6 heart failure treatment methods, 1
question with 2 options (yes, no) was asked to
evaluate 4 preventive methods and 3 multiple choice
questions with only one correct answer were asked to
evaluate knowledge and awareness about lifestyle
recommendations in heart failure. The questions were
entered in Turkish language and 2 cardiologists with
over ten years of experience evaluated the responses
generated by each model. If the answers given by
artificial intelligence applications were correct but
incomplete, they were categorized as '"partially
correct". In addition, the accuracy rate of the answers
given by humans was calculated.

Statistical analysis

The Fisher-Freeman—Halton and Fisher exact chi-
square tests were used to compare the response rates

between different language models including
ChatGPT-3.5, GPT-4 and GPT-4.0. Categorical
variables were presented as percentage (%).

Significance level was accepted as 0.05 for two sided
hypothesis test. Statistical analyses were performed
using the IBM SPSS Statistics package program (IBM
SPSS Statistics for Windows, Version 28.0. Armonk,
NY: IBM Corp.).
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Results

ChatGPT-3.5 yielded “correct” responses to 8/13
(61.5%) of the questions whereas, rates of “partially
correct” responses were 5/13 (38.5%). GPT-4 yielded
“correct” responses to 11/13 (84.6%) of the questions
whereas, rates of “partially correct” responses were
2/11 (15.4%). All of the responses of GPT-4.0 were
accurate and complete. (Table I). When we compared
the responses of three models, we found statistically
significant difference between them (p=0.048). also
in pair wise comparisons there was a significant
difference between ChatGPT-3.5 and GPT-4o
(p=0.039). But the differences between ChatGPT-3.5
and GPT-4 (p=0.378), GPT-4 and GPT-40 (p=0.480)
were not statistically significant (Table II). Human
performance did not include 100% correct answers for
any question. The correct answer percentages of
medical students are shown in Figure 1.

Table I. Responses of langage models and human

performance.
Questions ChatGPT | GPT-4 | GPT-4.0
af Which of the following diseases is partially |partially | correct
the most deadly? correct | correct
Which of the following is the most partially | correct | correct
Q2 |common cause of repeated correct
hospitalizations?
Which of the following could be a correct | correct | correct
Q3 [symptom of heart failure? (more
than one option can be selected)
Which of the following may cause correct | correct | correct
Q4 |heart failure? (more than one option
can be selected)
Which of the following may develop | partially | correct | correct
Q5 |due to heart failure? (more than one | correct
option may be selected)
Which of the following should a correct | correct | correct
patient whose heart failure
Q6 symptoms are under control with
treatment pay attention to in order to
prevent decompensation? (more
than one option can be selected)
Which of the following is a treatment | partially | correct | correct
Q7 |option of heart failure? (more than correct
one option can be selected)
Q8 How much salt should a heart failure | correct | correct | correct
patient consume daily?
Q9 How much fluid should a patient with| correct | correct | correct
heart failure consume daily?
Which of the following statementsis | correct | correct | correct
Q10 |correct regarding whether a heart
failure patient can perform exercise?
a1 Which of the following statements is | correct |partially| correct
the best definition of heart failure? correct
May heart failure develop at any correct | correct | correct
Q12
age?
What is the lifelong risk of partially | correct | correct
Q13 |developing heart failure in a healthy | correct
individual?

Table II. Comparison of responses between language

models
ChatGPT-3.5 o GPT-4.0
(n,%) GPT-4 (n,%) (n,%) p value
Correct 8 (61.5) 11 (84.6) 13 (100) 0.048
|Partial correct 5(38.5) 2(154) 0(0) '

ChatGPT-3.5 vs GPT-4: p=0.378
ChatGPT-3.5 vs GPT-40: p=0.039
GPT-4 vs GPT-40: p=0.480

844 8 g17
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-
50
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Figure 1.
Correct response percentages of human performance

Discussion and Conclusion

In our study, GPT-4.0 consistently outperformed
GPT-3.5 and GPT-4 in terms of the number of correct
answers. Statistically, performance of GPT-4.0 was
superior to GPT-3.5, but similar with GPT-4. Medical
knowledge represented by the GPT-4.0 model
indicates an improvement compared to the previous
versions. Our results obtained in Turkish language are
in line with other studies conducted on different tests
and languages which indicated the improvement of the
leverage of the medical knowledge from the training
dataset by GPT LLMs alongside with the development
of the consecutive versions™.

Studies investigating Al-provided answers to
questions about heart failure are available in the
literature. Dimitriadis et al. reported that ChatGPT
was able to adequately answer all questions posed to
it"?. Also, King et al. reported that GPT-3.5 and GPT-
4 answered the majority of heart failure-related
questions accurately and reliably®>. There are
increasing numbers of studies evaluating the
performance of LLMs in other medical conditions. For
instance, a previous study by Gencer et al. showed
that ChatGPT passed the thoracic surgery exam®™. In a
research letter, the performance of medical students
and chatbots were compared on free-response clinical
reasoning examinations and it was shown that the
study model scored more than students™.

Previous studies evaluating GPT performance have
also investigated whether similar success was
achieved in languages other than English®*>*°, To the
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best of our knowledge, our study is the only one
conducted in Turkish language. Although, the
ChatGPT had a lower success rate for exams in which
the question language was not English®*’ in our
study GPT-4.0 version responded all Turkish
questions correctly. There may be several potential
reasons for the imperfect performance and providing
incorrect answers by the tested models. First of all,
both models are general-purpose LLMs that are
capable of answering questions from various fields
and are not dedicated to medical applications. Also,
since how the question is asked determines the
answer, Chatbot’s responses can be sensitive to
rewording of prompt. In spite of this, a study has
shown that chatbot responses were preferred over
physician responses on a social media forum™.

While the results of this study demonstrated the
potential utility of Al language models in the medical
field, important limitations should be acknowledged.
First of all, the study focused solely on a Turkish
questionnaire which was previously generated for a
study about heart failure including a small sample size
of medical students. This limits the generalizability of
the findings to other medical issues or languages.
Additionally, for the studies conducted with multiple
choice questions including more than one correct
answer, it should be kept in mind that it may be
suboptimal to evaluate the accuracy of the answers
given by the Al It may be more appropriate to use
questions with an only single correct answer. Another
limitation of our study is that since people who are not
health professionals were not included in the study, a
comparison was not made between medical school
students and people who did not receive education in
the field of health.

Such powerful tools might have a considerable impact
on the shape of the public health and medical
education. In the future, LLMs may also provide
decision-making recommendations on a detailed
defined problem beyond only the presentation of
current information. In conclusion, this study
highlights the advances in Al language models’
performance on medical information. Study results
revealed that the performance of GPT-4.0 was
superior to GPT-3.5, but similar with GPT-4. Future
research should focus on exploring their potential
applications in medical decision making and public
health education.
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Siniflar ve Prognoz ile lligkisinin Degerlendirilmesi

Burc¢in BARAN', Gamze SANLAV', Selen KUM OZSENGEZER',
Deniz KIZMAZOGLU?, Safiye AKTAS', Zekiye ALTUN', Nur OLGUN?

1
2

Dokuz Eyliil Universitesi, Onkoloji Enstitiisii, Temel Onkoloji Anabilim Dali, izmir, Tiirkiye.
Dokuz Eyliil Universitesi, Onkoloji Enstitiisii, Pediatrik Onkoloji Anabilim Dali, {zmir, Tiirkiye.

OZET

Noroblastom, gelismekte olan sinir sisteminden koken alan ve ¢ocukluk g¢aginin en sik goriilen solid tiimériidiir. Klinik seyri lokalize veya
spontane gerileme gosterebilen hastaliktan, yogun ve multimodal tedavi rejimlerine direngli metastatik hastaliga degisen heterojen bir
davranig gostermektedir. Ras Homolog Ailesi Uyesi B (RhoB), Rho GTPaz ailesinin bir {iyesidir ve sitoiskeletet organizasyonunda, reseptor
ve sinyal proteinlerinin iletiminde, DNA hasar tamirinde ve apoptozda rol oynar. RhoB ekspresyonu farkli eriskin kanser tiirlerinde
incelenmis ve farkli kanser tiirlerinde iyi veya kotii prognozla iliskili oldugu saptanmustir. Ne var ki, RhoB ekspresyonu aday bir prognostik
biyobelirte¢ olarak pediatrik kanserlerde daha once c¢alisiilmamustir. Yapilan caligmamizda, RhoB protein ekspresyonu noroblastom
hastalarinda immiin histokimyasal boyama yontemiyle incelenmistir. RhoB ekspresyonu ile diisiik, orta ve yiiksek risk gruplarmdaki
noroblastom hastalarinin genel sag kalimi ve olaysiz sag kalimlar1 karsilastirilmis ve RhoB ekspresyonu ile hastalarin klinikopatolojik
ozellikleri Spearman’s korelasyon analizi ile incelenmistir. Her ne kadar ¢alismamizdaki hasta 6rneklem sayis1 az olsa da ¢aligmamizda
RhoB ekspresyonunun NB hastalar i¢in iyi prognostik bir biyobelirteg olabilecegi ortaya konmustur.

Anahtar Kelimeler: Noroblastom. Cocukluk Cagi Kanserleri. Biyobelirte¢c. Sag kalim. Prognostik faktorler.
Evaluation of the Association of RHOB Expression with Molecular Risk Classes and Prognosis in Neuroblastoma

ABSTRACT

Neuroblastoma is the most common solid tumor of childhood originating from the developing nervous system. It shows a heterogeneous
behavior with a clinical course ranging from localized or spontaneously regressive disease to metastatic disease resistant to intensive and
multimodal treatment regimens. Ras Homolog Family Member B (RhoB) is a member of the Rho GTPase family and plays a role in
cytoskeleton organization, receptor and signaling protein transmission, DNA damage repair and apoptosis. RhoB expression has been studied
in different adult cancer types and has been found to be associated with good or poor prognosis in different cancer types. However, RhoB
expression has not been studied as a candidate prognostic biomarker in pediatric cancers before. In our study, RhoB protein expression was
examined in neuroblastoma patients by immunohistochemical methods. Overall survival and event-free survival of neuroblastoma patients in
low, intermediate and high-risk groups were compared with RhoB expression and clinicopathological features of patients were examined
with Spearman's correlation analysis. Although the number of patients in our study was small, our study revealed that RhoB expression may
be a good prognostic biomarker for NB patients.

Keywords: Neuroblastoma. Childhood cancers. Biomarker. Survival. Prognostic factors.
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Noroblastom (NB), tiim ¢ocukluk ¢aginin kanserleri
arasinda  %10’luk dilimde olsa da cocukluk ¢agi
kanserlerine bagh oliimlerin %10-15"inden
sorumludur'. Siklikla 5 yas altinda (>%90) gériilen bu
hastalik, klinikte oldukca heterojen bir davranis
sergilemektedir’. Hastaligimn prognozunu 6ngérebil-
mek icin risk siniflandirilmasi kullanilmaktadir ve
buna gore hastalara tedavi uygulanmaktadir®. Risk
siiflandirilmasi kriterleri arasinda yas, evre, Shimada
histolojisi, MYCN amplifikasyonu, DNA ploidisi ve
diger kromozomal degisimler (1p36 kaybi, 11q23 kolu
kayb1 vb.) yer almaktadir’. Bu kriterlere gore hastalar
diisik, orta ve  yiksek risk  gruplarina
ayrilmaktadirlar®. 5 yillik sagkalim oranlari diisiik ve
orta risk grubundaki hastalar i¢cin %85-90 civarinda
iken bu oran, yiliksek risk grubundaki hastalar igin
uygulanan  cerrahi,  kemoterapi,  radyoterapi,
immiinoterapi kombine tedavi rejimlerine ragmen
%350 civarindadir™’.

Rho GTPaz ailesi, icerdigi Rho bdlgesi ile karakterize
Ras siiper ailesinin bir iiyesidir®. Rho GTPaz ailesi 20
ilyeden olusmakta ve tiim bu tiyeler 8 alt grup altinda
toplanmaktadir®. Rho  GTPaz  aktivitesi Ras
proteinlerinde oldugu gibi GTP baglaninca aktif, GDP
baglaninca inaktif olmaktadi’. Rho GTPaz ailesi
sikoiskelet yapisinda, aktin ve mikrotiibiillerin
organizasyonunda, hiicre  polaritesinde, hiicre
gociinde, vezikiil tasiniminda ve gen ekspresyonunun
regiilasyonunda rol oynamaktadir’. Rho GTPaz
ailesinin iiyeleri RhoA, RhoB, RhoC, Racl ve Cdc42
yiiksek oranda benzerlik gostermekte ve karsinogenez
stirecinde onkogen veya tiimor baskilayict gen olarak
islev gormektedirler'’. Kanser Genom Atlas (The
Cancer Genome Atlas) c¢aligmasina goére Rho
GTPazlar yiiksek oranda amplifikasyon, delesyon ve
nokta  mutasyonu gibi  genomik  degisimler
icermektedirler''. RhoA, RhoB ve RhoC benzerlik
gosterse de tiimorigenez siirecinde oynadiklari roller
farkl1 olabilmektedir'®. Bir ¢ok tiimér tipinde RhoA ve
RhoC onkogen olarak davranip, bu genlerin
ekspresyonlarinda artis gozlenirken; RhoB’nin ise
timor baskilayict gen olarak iglev gordiigii ve bir ¢ok
timor tipinde ekspresyonunda azalis gdzlendigi
bildirilmistir'>". RhoA ve RhoC genelde hiicre
membraninda bulunurken, RhoB ise endozom,
multivezikiiler cisimcikler ve niikleus kisimlarinda yer
almaktadir. RhoB, membran tasimmi, hiicre
proliferasyonu, hiicre gocii, aktin organizasyonu,
DNA tamiri ve hiicre 6limii gibi farkli siireclerde rol
oynamaktadir'®.  RhoB’nin  ekspresyonu, UV
radyasyonu, enflamatuvar sitokinler gibi hiicresel stres
faktorleri, hipoksi ve EGF gibi biiylime faktorlerinden
tetiklenmektedir'”. RhoB, homoloji gosterdigi RhoA
ve RhoC’den farkli olarak hiicre sinyal yolaklar ile
etkilesebilmekte ve epidermal biliylime faktor
reseptoric.  (EGFR), Trombosit Faktorii Biiyiime
Reseptorii (PDGFR), SRC ve AKT farkli sinyal
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proteinlerinin hiicre i¢i trafigini kontrol etmektedir
131617 RhoB, EGFR'min endositoz trafigini
onleyerek'™, EGFR'nin fosforile edilmis formunun
plazma membraninda kalmasint ve EGFR'ye bagh
AKT sinyallemesini siirdiirmesini saglar'’*’. RhoB,
RAS ve MYC gibi yolaklarla etkileserek hiicre
yapisini ve davramsim etkiler”. Ayni zamanda DNA
¢ift zincir kirk tamirinde rol oynar’’. Tiim bunlar
RhoB’nin  timorlesme  siirecinde  6nemli  rol
iistlenebilecegini gostermektedir (Sekil 1).
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Sekil 1:
RhoB un Hiicre I¢i Fonksiyonu ve Etkilestigi Sinyal
Yolaklar

RhoB ekspresyonunun timor prognozu iizerindeki
etkisi farkli c¢aligmalarla incelenmistir. Meme
kanserinde RhoB ve E-kadherin ekspresyonunun
azalmasmin radyoterapi direnci ile iliskili oldugu
gosterilmistir®. Mide hiicrelerinde RhoB ekspresyonu
hiicre ¢ogalmasini, gd¢ilinii ve invazyonunu anlamli
sekilde engelledigi gosterilmistir’. Over kanseri
hiicrelerinde yiiksek evrelerde RhoB ekspresyonunun
azaldigt ve hatta kaybi gosterilmistir>. RhoB
ekspresyonunun kiiciik hiicreli olmayan akciger
kanseri hastalarinda azalig gosterdigi ve diigiik RhoB
ekspresyonunun bu hastalarda kotii prognozla iligkili
oldugu saptanmistir’®. Meme kanseri hastalarinda
yiiksek RhoB ekspresyonunun iyi prognoz, yiiksek
olaysiz sag-kalim oranlar1 ve azalan metastaz
oranlariyla iliski oldugu gosterilmistir”’. Kiigiik
hiicreli dis1 akciger kanseri hastalarinda RhoB kaybi
Racl bagimli mezenkimal hiicre invazyonunu
arttirmistir’. Yine ayni grup tarafindan yapilan bir
diger caligmada ise ileri evre akciger kanseri
hastalarinda RhoB ekspresyon kaybi gosterilmistir ».

Bununla beraber bazi yayinlarda RhoB
ekspresyonunun kemoterapi yanitin1 azalttigi da
belirtilmistir’. Kolorektal kanseri hastalarinda RhoB
ekspresyonu kemoterapi yanit1 ve sag kalimla negatif
korele oldugu gosterilmistir’’. EGFR mutant kiigiik
hiicreli olmayan akciger kanseri hastalarinda ytiksek
RhoB ekspresyonunun EGFR tirozin kinaz inhibitorii
yanitini negatif olarak etkiledigi ve hastalarda tedavi
yamtin azaltict yonde etki ettigi gosterilmistir’”.



Noroblastomda RhoB Ekspresyonu

RhoB’nin tiimér olusum siirecinde genel olarak timor
baskilayict iglev gordiigii belirtilse de tiimor olusum
(inisiyasyon, invasyon, metastaz) siirecine bagli olarak
etkinliginin degiskenlik gdsterebilecegi ve onkogen
islevine de biirlinebilecegini az da olsa ileri siiren
yaymlar da mevcuttur’>*,

RhoB ekspresyonu farkli yetigkin kanser tiirlerinde
calisilmis olsa da pediatrik tiimorler gesitlerinden biri
olan nodroblastomda daha oOnce incelenmemistir.
Yapilan c¢aligmada, RhoB protein ekspresyonunun
hem NB hastalarmin klinikopatolojik o6zellikleri ile
iliskisi, hem de farkli risk gruplarindaki NB
hastalarinin prognozu iizerindeki etkisinin incelenmesi
amaglanmistir. Bu amagla, RhoB protein ekspresyonu
NB hastalarinin parafin doku 6rneklerinde immiino
histokimyasal boyamalar ile incelenip, RhoB protein
ekspresyon diizeyleri ile hastalarin sag kalimlar1 ve
diger klinikopatolojik 6zellikleri arasinda anlamli bir
iliski olup olmadig1 karsilastirilmis ve istatiksel olarak
incelenmistir.

Gereg ve Yontem
Hasta Popiilasyonu

Calismaya 2018-2022 yillar1 arasimda NB tanisi
konulan 56 olgunun parafin 6rnekleri dahil edilmistir.
Calismadaki hastalar TPOG Noroblastom NB-2020
protokoliine gore risk gruplarina siiflandirilmislar-
dir®®. Caligma igin alan etik kurul onay etik kurul
beyaninda belirtilmistir.

Doku Orneklerinin Immiin histokimyasal Boyamalar:

Parafin bloklardan S5pm boyutunda kesitler lamlarin
lizerine almmigtir. Dokudan parafini uzaklastirmak
icin; kesitler bir gece boyunca 60°C’de bekletildi.
Rehidrasyon igin kesitler dncelikle 30 dakika ksilen
(Merck, Almanya) igerisinde bekletildi ve yiiksekten
diistige dogru (%100-> %60) etanol serilerinden
gecirildi. Antijen geri kazanimi igin kesitler 20mM
sitrat tamponuna (pH 6.0) yerlestirildi, mikrodalgada
2-3 dakika 1sitildi ve oda sicakliginda sogumaya
birakildi. Kesitler, endojen peroksit aktivitesini
engellemek igin hidrojen peroksit ile isleme tutuldu.
Kesitler distile su ile yikandi ve oda sicakliginda CM
inhibitérii (Roche, Almanya) ile muamele edildi.
Kesitler gece boyunca RhoB (1:1000, Affinity
Bioscience, ABD) primer antikoru ile boyandi. Ertesi
giin kesitler iki defa 1X fosfat salin tamponu (PBS)
(pH 7.4) (GIBCO, ABD) ile yikand1. Kesitler bir saat
boyunca sekonder antikor (Roche) ile boyandu.
Kesitler tekrardan PBS ile 2 defa yikandi. Daha sonra
kesitler 3”,3-Diaminobenzidin (DAB) (Roche) reaktifi
ile mikroskop altinda renk degisimi gozlenene kadar
isleme tabi tutuldu ve distile su ile durulandi.
Devaminda kesitler 1 dakika hematoksilen (Merck)
igerisine yerlestirildi, musluk suyu ile durulandi ve

distile su igerisine yerlestirildi. Kesitler kademeli
olarak diistikten yiiksege dogru (%60-> %100) etanol
serisinden gegcirildi. En son asamada ksilen (Merck)
icerisine alinip 2 saat boyunca bekletildi. Kesitler,
entellan (Merck) ile kapatildi. Boyamalar patoloji
uzmani tarafindan degerlendirilmistir. Buna gore
pozitif boyama gosteren NB hiicreleri sayilarak
toplam NB hiicre sayisina oranlanmistir ve buna gore
kesitlerdeki ~ boyama  yiizdeleri  belirlenmistir.
Kesitlerdeki NB pozitif hiicre sayist %10’dan az ise
boyama negatif olarak kabul edilmis, eger (>=)
%10’ dan fazla ise pozitif olarak kabul edilmistir.

Istatiksel Analiz

Veriler SPSS programi v22.0 (SPSS, Chicago, IL,
ABD) kullanilarak analiz edilmistir. P degerleri
0,05’ten kiiciik olan degerler istatiksel olarak anlaml
kabul edilmistir. Genel sagkalim ve olaysiz sag kalim
oranlar1 Kaplan-Meier analizi ve log-rank testi
kullanilarak hesaplanmastir. RhoB protein
ekspresyonu ve hastanin klinik ve patolojik 6zellikleri
arasindaki iligki Spearman’s Korelasyon analizi
yapilarak incelenmistir.

Bulgular
NB Hastalarinin Klinikopatolojik Ozellikleri

Bu c¢alismada NB tanisi alan 56 hastadan olusan bir
orneklem kullanildi. Hastalarin yas1 1-191 ay arasinda
degismektedir. Hastalar risk gruplarma ayrildiginda;
hastalarin 18 hasta (%32,4) diisiik risk grubunda, 12
hasta (%21,4) orta risk grubunda, 26 hasta (%46,4) ise
yiiksek risk grubunda yer almaktadir. Hastalarin 30°u
kadin (%53), 26’s1 erkektir (%46,4). On iki hasta
(%21,4) Evre 1, 5 hasta (%8,9) Evre II, 8 hasta
(%14,3) Evre 111 ve 31 hasta (%55,4) Evre IV olarak
smiflandirilmistir.  Hastalarin %21,4’tinde kot
prognostik belirte¢ olan MYCN geni amplifikasyonu
saptanmugtir.  Yiiksek risk grubundaki hastalarin
12’sinde (%46.,2) MYCN amplifikasyonu
gozlenmigtir. MYCN  amplifikasyonu  gdsteren
hastalar, tim  hasta  grubunun  %21,4’{inii
olusturmaktadir. Yirmi bes hasta 1p36 kaybi1 (%44,6),
18 hasta 11q delesyonu (%32,1), 25 hasta 17q21 kolu
kazanimi (%44,6) gostermektedir. Hastalarin 25’sinde
(%44,6) metastaz mevcut iken 22 hastada ise metastaz
yoktur (%39,3) ve 9 hastanin metastaz durumu
bilinmemektedir (Tablo I)

Hastalarda RhoB Protein Ekspresyon Diizeylerinin
Degerlendirilmesi ve Prognozila Karsilastirilmast

NB doku kesitleri RhoB primer antikoru ile
boyanmustir. RhoB ekspresyonu hastalarin
%351,8’sinde negatif ve %42,9’unde pozitif olarak
saptanmustir (Sekil 2). Ug hastada ise RhoB boyamasi
calismamistir. Risk gruplar1t arasinda hastaligin
prognozu ve hastalarin sag kalim oranlar1 oldukca
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farkli oldugundan, RhoB ekspresyonu ve hastalarin
sagkalimlar1 arasindaki iligki her risk grubu igerisinde
ayr1 olarak degerlendirilmistir. RhoB ekspresyonu ile
hastalarin sagkalimlar1 arasindaki iligski Kaplan Meier
analizleri ile incelenmistir. Tim risk gruplarinda
RhoB cekspresyonu pozitif olan hastalarin sagkalim
stireleri ve ortalama sagkalimlari, RhoB ekspresyonu
negatif olan hastalardan daha yiiksek bulunmustur.
Ancak RhoB ekspresyonu agisindan farkli iki grubun
sagkalimlar1 arasindaki fark istatiksel olarak anlamli
bulunmamustir.

Tablo I. NB Hastalarinin Klinikopatolojik
Karakteristikleri (n=56)

Defjiskenler | Tiim Hasta| Disik-Risk| Orta-Risk | "proe
Vaka Sayisi (Oranlari)

| 56 (%100) | 18 (%324) | 12 (%21,4) | 26 (%46,4)
Hastalarin Yasi
(min-mak)

| (1191 ay) | (1-132ay) | (2120 ay) [ (1,5-191 ay)
Cinsiyet
Kiz 30 (%53,6)| 9(%50) | 7(%58,3) | 14 (%53,8)
Erkek 26 (%46,4) | 9 (%50) | 5(%41,7) | 12 (%45,2)
Evre
I 12 (%21,4) | 11 (%61,1) | 0(%0) 1(%3,8)
I 5(%8,9) | 4(%22,2) | 0(%0) | 1(%38)
n 8(%14,3) | 0(%0) | 4(%333) | 4(%154)
% 31 (%55,4) | 3(%15,7) | 8(%66,7) | 20 (%76,9)
MYCN Amplifikasyonu
Pozitif 12 (%21,4)| 0 (%0) 0(%0) | 12 (%46,2)
Negatif |44 (%78,6)| 18 (%100) | 12 (%100) | 14 (%53,8)
1p36 Delesyonu
Pozitif 25 (%A44,6) | 7(%38,9) | 6(%50) | 12 (%46,2)
Negatif 30 (%53,6) | 11 (%61,1) | 6 (%50) 13 (%50)
Bilinmeyen | 1(%1,8) | 0(%0) | 0(%0) | 1(%38)
11q Delesyonu
Pozitif 18 (%32,1) | 6(%33,3) | 6(%50) | 6(%23,1)
Negatif |38 (%57,9) | 12 (%66,7) | 6(%50) | 20(76,9)
17q Kazanimi
Pozitif 25 (%44,6) | 5(%27,8) | 5(%41,7) | 15 (%57,7)
Negatif |30 (%53,6) | 13 (%72,2) | 6(%50) | 11(%42,3)
Bilinmeyen | 1(%1,8) 0 (%0) 1 (%8.3) 0 (%0)
Metastaz Varligi
Var 25 (%44,6) | 4 (%21,0) | 7 (%58,3) | 15 (%57,7)
Yok 22 (%39,3) | 14 (%73,7) | 2 (%16,7) | 6(%23,1)
Bilinmeyen | 9 (%16,1) | 1(%5,2) | 3(%25,0) | 5(%19,2)
RhoB Boyamasi
Pozitif 24 (%42,9) | 8 (%44,4) | 4(%33,3) |12 (%46,2)
Negatif |29 (%51,8) | 10 (%55,6) | 8 (%66,7) |11 (%42,3)
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NB doku kesitlerinde RhoB'nin immiinohistokimyasal
boyanmasi. 1A. Yiiksek RhoB ifadesini (RhoB-pozitif)
gdsteren NB doku kesitleri. 1B Diisiik RhoB
ekspresyonu gosteren doku kesitleri (<%10 pozitiflik)
(RhoB-negatif) (100X biiyiitme, Bar: 100um)

Diisiik risk grubundaki hastalarda; RhoB ekspresyonu
pozitif olan hastalarin ortalama sagkalim siiresi 63,625
ay (%95 CI: 46,016-81,234) ve RhoB ekspresyonu
negatif olan hastalarin ortalama sagkalim siiresi
47,664 ay (%95 CI: 33,541-61,788) olarak
bulunmustur.  Diisiik risk  grubundaki  hasta
popiilasyonunda RhoB ekspresyonu pozitif olan
hastalarin sagkalim stireleri RhoB ekspresyonu negatif
olan hastalara gére daha uzun olmasina ragmen, RhoB
ekspresyonu pozitif olan ve negatif olan hastalarin
genel sagkalimlar1 (p=0,306) ve olaysiz sag kalimlar1
arasinda (p=0,245) anlamli bir fark bulunmamistir
(Sekil 3).

Genel Sagkalim Grafigi (DUslik-Risk Hasta Grubu)

RHOB

Sagkalim Oranlan
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T T T T T T T
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Sekil 3.
Diisiik risk grubundaki NB Hastalarinda a) Genel
Sagkalim (OS) (p= 0,306) ve b) Olaysiz Sagkalim
(EFS) (p=0,258)
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Orta risk grubundaki hastalara bakildiginda, RhoB
ekspresyonu pozitif olan hastalarin ortalama sagkalim
sliresi 56,667 ay (%95 CI: 15,892-97,441) ve RhoB
ekspresyonu negatif olan hastalarin ortalama sagkalim
stresi 46,333 ay (%95CI: 15,892-97,441) olarak
bulunmustur. RhoB ekspresyonu acisinda bu iki
gruptaki hastalarin genel sagkalimlar1 (p-0,245) ve
olaysiz sagkalimlari (p=0,149) arasinda anlamli bir
fark bulunmamustir (Sekil 4).

Genel Sagkalim Grafigi (Orta-Risk Hasta Grubu)
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Sekil 4.
Orta risk grubundaki NB Hastalarinda a) Genel
Sagkalim (OS) (p= 0,245) ve b) Olaysiz Sagkalim
(EFS) (p=0,149)

Yiksek risk grubundaki hastalarda ise RhoB
ekspresyonu pozitif olan hastalarin ortalama sagkalim
stiresi 28,358 ay (%95 CI: 16,917-39,799) ve RhoB
ekspresyonu negatif olan hastalarin ortalama sagkalim
siresi 22,333 ay (%95 CI: 6,458-38,209) olarak
bulunmustur. Bu hastalarin  genel sagkalimlari
(p=0,798) ve olaysiz sagkalimlar1 (p=0,393) arasinda
anlamli bir fark bulunmamustir (Sekil 5)
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Sekil 5.
Orta risk grubundaki NB Hastalarinda a) Genel
Sagkalim (OS) (p=0,798) ve b) Olaysiz Sagkalim
(EFS) (p=0,393)

Hastalarda RhoB Protein Ekspresyon Diizeyleri ile
Klinikopatolojik Ozelliklerinin Karsilagtirilmasi

Hastalarin yas, cinsiyet (K/E), niiks (relaps) durumu
(pozitif/negatif), sag kalimi (yasiyor/dli), MYCN
amplifikasyonu varligi  (pozitif/negatif), 1pLOH
varlig1 (pozitif/negatif), 17q21 kazanimi (var/yok),
risk gruplart (diisiik, orta, yiikksek) ve RhoB
ekspresyonu  (pozitif/negatif)  arasindaki iligki
Spearman’s korelasyon analizi ile incelenmistir (Tablo
II). Bu analize gore hastalarin sagkalimi niiks olusumu
(p <0,01), risk gruplar (diistikten yiiksege) (p=0,042)
ve MYCN amplifikasyonun varligr (p=0,049) ile
negatif korele olarak bulunmustur.

Tablo II. Noroblastom Hastalarmin Klinik ve
Patolojik Ozellikleri Arasindaki
[liskilerin Degerlendirilmesi

Yas Cinsiyet  Risk Bre MYCNAmp 1pLOH ~ 11qDEL  17qGain  RHOBekp Niks Sagkalim
Yas 1 -0124 02719 -0.05 0017 -0.381 0.117 -0.15 02 0209 0154
Cinsiyet -0.124 1 -0026 0151 0.05 012 0027 0027 0.01 -087 0215
Risk 0279 -0.026 1 0606 0523 0073 -0123 0262 008 0271 -0.229
EBre -005 0151 0.606; 1 015 0109 0029 0411 -003 0233 -0.0039
MYCNAmp 0.017 005 0523 0.15) 1 0.137 -008 0137 0095 0208 -0.227
1pLOH -0.381 -0.12 0.073 0.109 0.137 1 0.064 0.141 0.176 032 0172
11gDEL 0117 0027 -0123 0029 -0.08  0.064. 1 018 0088 0217 0113
17qGain 015 0027 0262 0411 0137 0.141 0.18, 1 0004 0042 0.069
RHOBekp 0.2 0.01 0.08 -0.03 0095 0176 0068  0.004 1 0282 0295
Niks 0.209. -087 021 0233 0208 032 0217 0042 -0.282 1 0726
Sagkalim 0154 0215 -0229 -0.039 0227 -0172 0113 0069 0295 -0.726 1
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Yiiksek risk grubu hastalar (p=0,023), yiiksek evre
hastalar (p=0,013) ve 1p LOH kaybi1 gosteren hastalar
(p=0,010) ile niiks olusumu pozitif korele olarak
bulunmustur. Yani hasta grubumuzdaki yiiksek risk ve
yiiksek evredeki hastalar ile 1p LOH kaybi gosteren
hastalarda niiks daha ¢ok gdzlenmistir. Yiiksek risk
grubundaki hastalar, diisiik risk grubundaki hastalara
gore anlamli derece yasli bulunmuslardir (p=0,039).
Yiiksek risk grubundaki hastalar, yiiksek evre
(p<0,01) ve MYCN amplifikasyonu (p<0,01) yiiksek
oranda koreledir. Bu durum risk siniflandirmasinda
yas ve MYCN amplifikasyonunun kriterlerden biri
olmasi ile alakalidir. Yine yiiksek evre hastalarda 17q
kazanimi (p=0,02) daha fazla iken 1p LOH kaybr ise
geng hastalarda ortaya ¢ikma egilimindeydi (p=0,04).
Hastalarda RhoB  ekspresyonu ile hastalarin
klinikopatolojik  6zellikleri arasindaki iligki
incelendiginde, RhoB ekspresyonunun hastalarda niiks
olusumu negatif korele (p=0,041) ve sagkalim pozitif
korele (p=0,032) olarak oldugu bulunmustur. (Tablo
II) RhoB ekspresyonu pozitif olan hastalarin
sagkalimlarinin  daha wuzun oldugu ve RhoB
ekspresyonu ile sagkalimin pozitif iligkili oldugu
saptanmugtir. Yine RhoB ekspresyonu pozitif olan
hastalarda daha az niiks olusumu gézlenmistir.

Tartisma ve Sonug¢

Rho GTPazlar, hiicre gogiinii, ¢ogalmasini, hayatta
kalmasii ve 6liimiinii diizenleyen sinyal yollarindaki
onemli sinyal donistiiriiciilerdir. Tim bu hiicresel
sirecler normal dokularin korunmasi igin ¢ok
onemlidir, ancak ayni zamanda kanserin ilerlemesine
de katkida bulunurlar’®. RHO  proteinlerinin
kanserdeki rolii géz Oniine alindiginda, iyi terapotik
hedefler olabilecekleri diisiiniilmektedir’’. isve¢ NB
hasta kohortunda yapilan g¢alismada da hastalarin
yaklagik %30’unda Rho/Rac sinyal yolaginda en az
bir mutasyon veya genetik aberasyon saptanmustir".
Rho/Rac sinyal yolagimin NB hastalarinda koti
prognozla iliskili oldugu saptanmustir’®. Calismamizda
ele aldigimiz RhoB, Rho/Rac sinyal yolaginin bir
iiyesidir. RhoB, Rac veya Cdc42 gibi diger Rho
GTPazlarini plazma membranina hedefleyerek PDGF
veya inflamatuar yanitlari iletir'®. RhoB ekspresyonu
timor prognozu {iizerindeki etkisi daha Once
osteosarkom, mesane, pankreas, bobrek ve mide gibi
farkli timor tiplerinde c¢alisilmis ve ¢ogunlukla bu
hastalarda iyi prognozla iligkilendirilmistir’’. Buradan
yola ¢ikilarak RhoB’nin NB prognozunda énemli bir
rol oynayabilecegi digiiniildi. RhoB’nin NB
prognozuna etkisinin arastirilabilmesi i¢in NB hasta
grubundaki RhoB protein ekspresyon diizeyleri ile
hastalarin  genel ve olaysiz sag kalimlar
kargilagtirtlmistir. NB prognozunu belirlemede risk
gruplarindan yararlanilmaktadir ve bu risk gruplarinda
ozellikle diisiik, orta ve yliksek risk grubu hastalarin
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sag kalimlar1 arasinda ciddi fark vardir. Bu nedenle
NB hastalar1 risk gruplar1 bazinda incelenmis ve her
bir risk grubunda RhoB ekspresyonu ve hasta
sagkalimlar1 arasindaki iliski degerlendirilmistir. Tim
risk gruplarinda RhoB ekspresyonu pozitif olan

hastalarin ~ sagkalimlarimin  daha uzun oldugu
saptanmigtir. Ne var ki hastalarin sagkalimlari
arasindaki bu fark istatiksel olarak anlaml

bulunmamistir. Ancak gruplardaki hasta sayisinin az
olmast bu duruma sebebiyet verebilmektedir.
Noroblastom hastaligi, nadir tiimorlerden biri oldugu
icin bu hasta Orneklerinin toplanmasi ve toplana bu
orneklerden biiyiik bir 6rneklem olugturulmasi zordur.
Bu ¢alismanin kisitliliklarindan birisi de ¢aligmanin 56
hasta 6rnegi ile yapilmis olmasidir. Kaplan Meier
analizlerine ilaveten RhoB ekspresyonu ile hastalarin
klinikopatolojik  o6zellikleri arasindaki iligki
Spearman’s korelasyon analizi ile incelenmistir.
Korelasyon analizine gore hasta sagkalimlari ile RhoB
ekspresyonu arasinda pozitif bir iligki vardir. Yani
RhoB ekspresyonu pozitif olan hastalarin sagkalimlari
daha yiiksektir. Yine RhoB ile niiks olusumu arasinda
negatif bir iligki oldugu saptanmistir. Tiim bu sonuglar
RhoB ekspresyonun, osteosarkom, mesane, pankreas
gibi farkli tiimdr tiplerinde oldugu gibi noéroblastom
icin de iyi bir prognostik belirteg olabilecegine isaret
etmektedir.
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ABSTRACT

This study aimed to evaluate carotid morphology with Ultrasound (US) and arterial stiffness with Shear Wave Elastography (SWE) in TA
patients and to compare results with disease activity. We searched the clinical archive and found 41 Takayasu Arteritis (TA) patients with
carotid involvement had carotid US and SWE screening. Patients (n=22) with confounding factors that could affect the carotid wall were
excluded. Nineteen cases that meet the inclusion criteria and 19 healthy control cases age-sex matched were compared. We evaluated right
and left common carotid artery intima-media thickness (IMT) with B-Mode US and wall stiffness with SWE. We also investigated a
relationship between disease activation and arterial stiffness. Carotid artery IMT was significantly higher in TA than in the control group
(p<0.001). Median stiffness values for the carotid wall in TA were 28.3 kPa and 36.3 kPa on the right and left and in the control group 26.1
kPa and 28.1 kPa, respectively. The left CCA stiffness was significantly higher in the TA than in the control group (p=0.03), whereas the
difference in right CCA elasticity did not reach statistical significance. A left CCA cut-off value of 52 kPa reached the highest accuracy with
a specificity of 100% and a sensitivity of 36.8% in TA. No significant relationship was found between disease activation and elasticity
value. SWE alone is not diagnostic but can be a useful adjunctive modality to gray-scale ultrasound in assessing carotid artery involvement
with TA.

Keywords: Takayasu Arteritis. Ultrasound. Shear Wave Elastography. Carotid Stiffness. intima Media Thickness.
Takayasu Arteritinde Karotis Intima Media Elastikiyetinin SWE ile Degerlendirilmesi

OZET

Bu ¢aligmanin amaci Takayasu Arteriti (TA) hastalarinda Ultrasonografi (US) ile karotis morfolojisini ve Shear Wave Elastografi (SWE) ile
arteriyel sertligi degerlendirmek ve sonuglar hastalik aktivitesi ile karsilagtirmaktir. Klinik arsiv taranmus ve karotis tutulumu olan, karotis
US ve SWE goriintiilemesi yapilmis 41 TA hastas1 bulundu. Karotis duvarini etkileyebilecek kafa karistirict faktorleri olan hastalar (n:22)
calisma dist birakildi. Dahil edilme kriterlerini karsilayan 19 hasta ve yas ve cinsiyet agisindan benzer 19 saglikli kontrol olgusu
kargilastirlldi. B-Mode US ile sag ve sol ana karotis arter intima-media kalinligi (IMT) ve SWE ile duvar sertligi degerlendirildi. Ayrica
hastalik aktivasyonu ile arteriyel sertlik arasindaki iliski de arastirildi. Karotis arter IMK, TA'da kontrol grubuna kiyasla anlamli derecede
yiiksek bulundu (p<0,001). Karotis duvari i¢in medyan sertlik degerleri TA'da sag ve solda sirasiyla 28,3 kPa ve 36,3 kPa, kontrol grubunda
ise 26,1 kPa ve 28,1 kPa idi. Sol CCA sertligi TA'da kontrol grubuna kiyasla anlamli derecede yiiksekken (p=0,03), sag CCA sertliginde
anlaml farklhilik saptanmadi. TA'da 52 kPa'lik sol CCA cut-oft degeri %100 6zgiillikk ve %36,8 duyarlilik ile en yiiksek dogruluga ulagmstir.
Hastalik aktivasyonu ile elastikiyet degeri arasinda anlamli bir iliski bulunmadi. SWE tek basina tanisal degildir, ancak karotis tutulumunu
degerlendirmede B-Mode US'ye ek olarak yararli bir yéntem olabilir.

Anahtar Kelimeler: Takayasu Arteriti. Ultrason. Shear Wave Elastography. Karotis Sertligi. intima Media Kalinhg.
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Takayasu Arteritis (TA) is a chronic inflammatory
vasculitis affecting large vessels like the aorta and its
major branches, pulmonary artery, coronary and renal
arteries'?. It is mainly seen in young adult females,
and the subclavian artery is the most commonly
affected vessel (common on the left side), followed in
order by the aorta, the common carotid artery
(common on the left side), renal, vertebral, and
innominate arteries’. Infection, autoimmune, and
genetic factors may play a role in pathogenesis,
though the exact etiology is not clear’. The disease
progresses with activation and remission. There are
several classifications for assessing disease activation.
The Indian Takayasu Clinical Activity Score
(ITAS2010) is the main current attempt to develop a
disease activity score for TA®. ITAS2010 assesses the
clinical features of a newly emerging disease in the
previous 3 months, as assessed by the physician”.

Since clinical and laboratory findings are
unreliable in diagnosis, imaging techniques have a
crucial role. Digital Subtraction Angiography (DSA)
is the gold standard imaging modality. However, the
invasive nature, relative complication rate, and
radiation exposure are the main disadvantages®.
Computed Tomography Angiography (CTA) and
Magnetic Resonance Angiography (MRA) are
alternative imaging modalities that can demonstrate
vascular stenosis, occlusions, and aneurysms, and are
effectively used for differential diagnosis and follow-
ups’. Recently, (18F) fluorodeoxyglucose positron
emission tomography (18F-FDG-PET) has a higher
sensitivity for early diagnosis and evaluation of
response to treatment and is also recommended
compared to other conventional methods®’.
Ultrasonography avoids the high radiation dose of
angiography and 18-FDG-PET and is cheaper and
more widely available, especially in less- resourced
countries where TA is more common'’. Tt can assess
the vessel wall thickening, morphology, thrombosis,
and aneurysm formation, especially for -carotid
arteries''. Shear Wave Elastography (SWE) is an
ultrasound-based imaging modality that can measure
tissue stiffness based on acoustic radiation force
excitations. On SWE, color elastogram maps can be
imposed on B-mode grayscale images simultaneously,
allowing the acquisition of anatomic and tissue
elasticity data'>". Given the inflammatory nature of
changes in Takayasu Arteritis, there might be changes
in tissue stiffness along the affected vessel walls,
which may precede increased IMT.

This study, assessed the intima-media thickness of
common carotid arteritis by B-Mode Ultrasonography
and arterial stiffness by SWE in patients with
Takayasu Arteritis. Also, we investigated the
relationship between arterial stiffness and clinical
activation of the disease. We hypothesized an increase
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in vessel wall stiffness due to the involvement of
inflammatory vascular diseases.

Material and Method

The study was performed in line with the principles of
the Declaration of Helsinki, and the Local Ethics
Committee approved the study protocol (approval
number 2011-KAEK-26). A retrospective review of
the clinical archive identified 41 cases consistent with
Takayasu Arteritis based on clinical, laboratory, and
radiological data. Patients with confirmed carotid
artery involvement based on CTA, MRA, or DSA and
who had performed carotid ultrasound and SWE were
included in the study. To minimize confounding
factors that could affect the carotid artery wall, 16
patients with a smoking history or comorbidities like
diabetes mellitus, atherosclerotic disease (etc.
cerebrovascular disease, myocardial infarction),
hyperlipidemia, and radiation were excluded. Thus,
we only evaluated the effect of Takayasu Arteritis on
the vessel wall. Six patients who performed B-mode
ultrasound but not SWE were excluded. 19 cases that
meet the inclusion criteria were identified. Nineteen
age- and sex-matched cases that performed a carotid
ultrasound and SWE for vascular pathologies and
were completely normal constituted the control group.
All individuals' ages and gender were recorded.
Clinical examination findings 3 months before and
after ultrasound were recorded for disease activation
according to the ITAS2010° classification of all
patients. It was investigated whether there was a
relationship between carotid elasticity values and
disease activation.

Ultrasound protocol

All ultrasound examinations were performed by a
single radiologist (with 11 years of experience in
ultrasound and 3 years of experience in SWE) using
Aplio 1600 (Canon Medical System, Tokyo, Japan)
equipped with a high frequency (4-11 MHz) linear
transducer. During the examination, patients were in a
supine position with their heads in slight extension.
Bilateral common carotid arteries (CCA) were
assessed in gray-scale mode in axial and
longitudinal planes. The hyperechoic line of the
intima-media layer was evaluated, and intima-media
thickness was measured at the mid-level of CCA from
the posterior wall using the automatic edge detection
feature (Figure 1). SWE measurements were
performed from the anterior CCA wall during the
diastolic phase. The time when the vessel diameter
reached its maximum was considered as the diastolic
phase of the heart. For SWE, a g-box (quantitative
box) was placed manually on the intima-media layer
of the carotid wall. Subsequently, a rectangular region
of interest (ROI) was semi-automatically drawn
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(Figure 2). During ROI placement, attention was paid
to excluding the vessel lumen and neighboring soft
tissue in the ROI. Three consecutive measurements
were performed for each CCA, and the mean value
was used for statistical analysis. All SWE
measurements were recorded as shear wave velocities
using m/s and kPa as units in our local picture
archiving and communication system.

Figure 1.
A 21-year-old female patient with Takayasu
Arteritis. Representative image for measurement of
right common carotid artery intima-media thickness.

Figure 2.

A 42-year-old female patient with Takayasu
Arteritis. Demonstrative case for shear wave
elastography measurement. Elastography
measurements were performed based on color maps
(left). The image on the right demonstrates the
propagation waves caused by artifact in the arterial
wall.

Statistical Analysis

A Shapiro—Wilk test was used to assess the normal
distribution of the variables. Group comparisons were
performed with independent t, Mann Whitney U, or
Wilcoxon Signed Rank tests. Descriptive statistics
were presented as mean =+ standard deviation and
median (minimum - maximum) value. Receiver
operator characteristic (ROC) analysis was used to
determine the cut- off value for left CCA stiffness.
SPSS (IBM Corp. Released 2013. IBM SPSS

Statistics for Windows, Version 22.0. Armonk, NY:
IBM Corp.) and MedCalc Statistical Software trial
version (MedCalc Software by, Ostend, Belgium;
https://www.medcalc.org; 2016) were used for
statistical analysis. The level of statistical significance
was taken as a = 0.05.

Results

A total of 38 cases; 19 cases confirmed diagnosis of
TA with arterial involvement, and 19 control cases
were included. All TA and control group cases were
female. Mean ages were 38.7 and 40 years for the
control group and TA, respectively. No statistically
significant difference was observed (p=0.62). The
mean follow-up period of TA patients from diagnosis
was 60 months (3- 168 months).

In B-Mode Ultrasound, carotid artery intima-media
thickness (IMT) was significantly higher in TA
(median right CCA IMT: 1.1 mm, left CCA IMT: 0.9
mm) than in the control group (median right CCA
IMT: 0.5 mm, left CCA IMT: 0.5 mm) (p<0.001).
The hyperechoic line of the intima-media layer was
irregular in all TA patients and had a regular
morphology in the control group. There was no plaque
formation in the CCA in TA and healthy group.
Findings range from mild luminal narrowing to total
occlusion in the CCA due to increased IMT in TA
patients. Seven (37%) patients have bilateral normal
lumen width, 7 (37%) patients have bilateral and 2
(10,5%) unilateral slightly narrowed due to IMT
increase, 2 (10,5%) patients have unilateral severe
occlusion, and 1 (5%) patient has unilateral total
occlusion in the CCA.

In SWE, the median arterial stiffness for the CCA wall
in Takayasu Arteritis was 28.3 kPa and 36.3 kPa on
the right and left, respectively. In contrast, median
arterial stiffness for CCA wall in the control group
were 26.1 kPa and 28,1 kPa on the right and left,
respectively. The difference for the right CCA
stiffness values did not reach statistical significance
(p=0.402). The Ileft CCA stiffness values were
significantly higher in Takayasu Arteritis compared to
the control group (p=0.03) (Table I).

Table 1. Carotid elasticity values in Takayasu arteritis
and healthy control group

Control Group Takayasu Arteritis
(n:19) (n:19) P
Right CCA
Elasticity 26.1 (13-49) 28.3(11.5-97.3)*  0.402
(kPa)
Left CCA
Elasticity  30.5 (15.2-52.3)* 36.3(13.3-115.6)*  0.030
(kPa)

*data is presented as median (minimum-maximum), n: number of
patient
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When left and right CCA stiffness values were
compared among Takayasu Arteritis cases, left CCA
stiffness values were significantly higher than right
CCA (p=0.004). In the control group, there was no
significant difference between the left and right CCA
stiffness values (p=0.099).

ROC analysis was performed separately for the left
and right sides to determine the best cut-off value to
differentiate between arteritis cases and the control
group. There was no statistically significant cut-off
value for the right side (area under curve=0.582,
p=0.408). The cut-off value was 52 kPa for the left
side (area under curve=0.706, p=0.017) (Table II,
Figure 3a- 3b). This cut-off value achieved a
specificity of 100% and a sensitivity of 36.8%.

Table II. AUC table for common carotid artery
elasticitiy values

Cut-off Sensitiv Specific Youden
value ity ity J AUC P
Right
CCA - - - - 0.582 0.409
Left >52.3 368% 100% 0.3684 0.706 0.017
CCA ' ‘ ' ' '
I e >523
al- t S 1000
i et
20 g :
Figure 3a.
A desirable cut-off value for left CCA ratios and dot
graphic

Sensitivity

AUC = 0,706
P=0017

0 L L L

0 20 40 60 80 100

100-Specificity

Figure 3b.

ROC curve based on left CCA shear wave
elastography values. The area under the curve was
0.706. The cut-off value of 52 kPa achieved a
specificity of 100% and sensitivity of 36.8%.
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According to ITAS2010 criteria, 5 patients were in the
active stage of the disease, and 14 patients were
inactive. The right carotid stiffness median value was
28 kPa, and for the left side, it was 36,3 kPa in the
activation stage in patients. The median value of the
right carotid stiffness was 30.3 kPa, and for the left
side it was 36.6 kPa in the inactive stage in patients.
These results showed no significant difference
between the active and inactive patients’ right and left
carotid stiffness values (p=0,622, p=0,823). However,
there was a statistically significant relationship
between the right and left values in the active patient
group (r=0,975, p=0,005) and the inactive group
(r=0,758, p=0,002); there was a higher correlation in
the active group than in the inactive group.

Discussion and Conclusion

Takayasu Arteritis is an inflammatory large-vessel
vasculitis involving three layers of the arterial wall,
characterized by diffusely increased intima-media
thickness, irregularity of the hyperechoic lines, and
decreased lumen caliber on ultrasound"'*. Carotid
ultrasound in healthy individuals shows mnormal
intima-and media layer as two hyperechoic uniform
lines'. In this study, we have identified increased
IMT and irregularity of the hyperechoic lines in
bilateral CCAs of Takayasu Arteritis compared to
healthy controls in B-Mode ultrasound, which aligns
with the available literature'*".

Numerous prior studies in the literature showed
SWE’s role in assessing carotid artery wall stiffness in
different conditions like cardiovascular disease,
carotid plaques, and aging”’zo. Very few studies
evaluate cervical arteries in inflammatory vascular
diseases with SWE*"** It has been reported that CCA
stiffness increases in these diseases as well. To the
best of our knowledge, this is the first study in
literature about this topic. In our study, we performed
carotid ultrasound and SWE in carotid artery
involvement with TA. Although bilateral carotid
intima- media thickness increased, there was no
significant difference in right CCA stiffness between
the TA and control groups; we found that the left CCA
stiffness was significantly higher in the TA group than
in the control group. A literature review shows a
higher left subclavian and common carotid artery
involvement rate in TAZ?%. However, there is no
definitive reason for this situation. This might be
related to the direct origin of CCA from the aortic arch
on the left and the brachiocephalic artery on the right.
The left CCA might be exposed to greater
hemodynamic changes due to its direct origin, which
can account for a higher predilection for the left side.
Also, when we evaluated the left and right sides
separately to determine the best cut-off value to
differentiate between TA and the control group, a cut-
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off value of 52 kPa achieved a specificity of 100% for
the left CCA arteritis. Left CCA stiffness values of all
patients were above 52 kPa. There is no cut-off value
defined in the literature. Our study and cut-off value
may be a guide for future studies. Therefore, this is a
noteworthy finding as SWE may be used as an
additional modality of overt intima-media thickness in
patients with presumptive carotid involvement in TA.
Additional assessment of the carotid wall using SWE
in cases of TA can increase the accuracy of ultrasound
assessment. In cases with normal intima-media
thickness and elasticity below the cut-off value,
arteritis can be excluded more accurately in the
imaged vessel segment. SWE has potential advantages
as it can be simultaneously acquired during gray-scale
ultrasound. It is also more reproducible compared to
other ultrasound elastography techniques. However,
using SWE as a routine may not be effective, since
the sensitivity values are low (sensitivity: %36,8).

Some difficulties may be experienced in evaluating
activation in TA because the inflammatory activity in
the vessel wall and the systemic inflammatory
response do not always show a positive correlation™.
Monitoring of disease activity in TA can be
accomplished with the integrated use of non-invasive
imaging methods, patient symptoms, clinical findings,
and acute phase reactants®. However, no single
imaging method can provide all the necessary
information, and each method has different and
complementary roles in monitoring”. Due to its
high resolution, the US is particularly promising in
imaging the carotid artery wall and detecting
millimetric increases in wall thickness™®. In
addition to these data, our study evaluated vessel wall
elasticity in terms of activation with SWE.
Considering the elasticity values obtained with SWE,
there is no significant relationship between disease
activation and elasticity values. It also does not
provide additional information in terms of disease
activation. This result may be due to the small number
of patients.

There are some limitations in our study. Our study
was retrospective, and patients did not have regular
intervals for wultrasound controls. The patient
population was heterogeneous, including recently
diagnosed treatment naive cases and medically
managed cases imaged during follow-up, because the
study was cross-sectional. Relatively low patient
numbers limited our study due to exclusion criteria.
Future studies with larger patient populations with
greater statistical data could overcome this limitation.

In conclusion, we evaluated the carotid wall stiffness
of TA patients for the first time using SWE. SWE
alone is not diagnostic, but it can be a potentially
useful adjunctive modality to gray-scale ultrasound in
assessing common carotid artery involvement in
patients with Takayasu Arteritis. The cut-off value we

stated is valuable for the literature and should be
evaluated with other studies.
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OZET

Bas boyun squamoz hiicreli kanserleri (BBSHK); oral kavite, farinks ve larinks yerlesimli epitelyal hiicrelerden kaynaklanan kanserlerdir.
Diinya genelinde yedinci en sik goriilen kanser oldugu bilinmektedir. Hastalarin yaklagik %5’ metastatik evrede tan1 almaktadir. Primer
tedavisini tamamlayan hastalarmn ise yaklasik %50-60°1 ilk 2 y1l i¢inde niiks etmektedir. Calismamizda niiks lokal tedavilere uygun olmayan
ya da metastatik BBSHK hastalarmm tedavisinde bir anti-epidermal bilyiime faktérii (EGFR) monoklonal antikoru olan setiiksimab
tedavisinin etkinligini degerlendirmeyi amagladik. Calismaya 38 hasta dahil edildi. Bunlarin 33 (%86,8)’ i erkek; 5 (%13,2)’i kadindi.
Median yas 55,5 idi. Ortalama takip siiresi 14,95+18,17 aydi. Hastalarin median progresyonsuz sag kalim (PFS) siiresi 4,6 ay ve median
genel sag kalim (OS) siiresi ise 7,1 ay idi. Giincel literatiir calismalarina kiyasla daha kisa sag kalim siireleri saptadik. Ancak ¢aligmamizda
metastatik hasta oran1 ve daha 6nce kemoterapi almis olan hasta orani yiiksekti.

Anahtar Kelimeler: Kanser. Setiiksimab. Neoplazm metastaz.

Single Center Cetuximab Experience in Head and Neck Cancers

ABSTRACT

Head and neck squamous cell carcinomas (HNSCC) are cancers originating from epithelial cells of the oral cavity, pharynx and larynx. It is
known to be the seventh most common cancer worldwide. Approximately 5% of patients are diagnosed in the metastatic stage. Within the
first 2 years; approximately 50-60% of patients who complete primary treatment returning with relapse. In our study, we aimed to evaluate
the efficacy of Cetuximab, an anti-epidermal growth factor (EGFR) monoclonal antibody which used for recurrent unresectable or metastatic
HNSCC. The study included 38 patients. 33 (86,8%) of them were male and 5 (13,2%) were female. Median age was 55,5 years. Mean
follow-up period was 14,95+18,17 months. The median progression-free survival (PFS) of the patients was 4,6 months and the median
overall survival (OS) was 7,1 months. We found shorter survival compared to current literature. However, the rate of metastatic patients and
the patients who had previously received chemotherapy were higher in our study.

Keywords: Cancer. Cetuximab. Neoplasm metastasis.
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epitelinden kdken alan heterojen bir kanser grubunu
kapsamaktadir'. Diinya genelinde yillik 800.000’den
fazla yeni vaka oldugu tahmin edilmektedir. Vakalarin
cogu lokal ileri donemde tan1 almakta olup; gelismis
tedavi yontemlerine ragmen bu hastalarin %50-60’1 2
yil iginde niiks etmektedir’™. Rekiirren ya da
metastatik BBSHK hastalarinda 2000’li yillara kadar
birinci se¢im tedavi olarak; metotrexat, belomisin ve
platin  igeren  sitotoksik  kemoterapi  ajanlar1
kullanilmakta idi*.

Bas boyun kanserlerinin yiliksek oranda epidermal
bliyime faktdrii reseptorii (EGFR) sentezledigi
bilinmektedir ve bu durum kotii prognozla iliskilidir.
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Setiiksimab; ~ bir  immunglobulin Gl  (IgG1)
monoklonal antikordur ve EGFR ligandini1 inhibe
eder. Bu sekilde antikor bagimli hiicre aracili
sitotoksisite  meydana  gelir®. Bunun  diginda
setiiksimab, sisplatin gibi birgok kemoterapi ajaninin
da aktivitesini arttirir’. 2008 yilinda EXTREME
caligmasi ile setiiksimab, 5-flourourasil (5-FU), platin
kombinasyonunun belirgin genel sag kalim (OS)
faydasi kanitlanmis (10,1 ay-7,4 ay) ve standart birinci
segim tedavi olarak kabul edilmisti®.

flerleyen yillarda ise BBSHK da immiin yetersizligin
rolii kavranmis olup birinci basamak immiinoterapi ya
da immiinoterapi ve kemoterapi kombinasyonu
gindeme gelmistir. KEYNOTE-048 calismasinda; bir
anti programlanmis hiicre Sliimii protein 1 (PD-1)
monoklonal antikor olan pembrolizumab ile 5-FU ve
platin kombinasyon tedavisi EXTREME c¢alismas ile
karsilagtirilmis ve OS sirastyla 13 ay ve 10,7 ay
bulunmustu’. Bu nedenle giiniimiizde birinci basamak
tedavide Oncelikle uygun hastalarda immiinoterapi
secenegi tercih edilmektedir.

Biz de calismamizda; merkezimizde setiiksimab ve
platin iceren kemoterapi kombinasyon tedavisi alan
rekiirren ya da metastatik BBSHK hastalarinin genel
ozelliklerini, progresyon ve sag kalim durumlarini
incelemeyi amagladik.

S. Sali ve ark.

kategorik degiskenler i¢in n ve %, siirekli degiskenler
icin Median (IQR) olarak sunulmustur. Normallik
varsayimt Kolmogorov Smirnow testi (p<0.05) ile
degerlendirilmistir. Bundan dolay: ikiden fazla grup
karsilastirllmalarinda ~ non-parametrik  testlerden
Kruskall Wallis test kullanilmigtir. Cesitli  klinik
parametre gruplari arasinda OS ve PFS siirelerinin
karsilagtirilmasinda Kaplan Meier yontemi
kullanilmigtir. Kategorik degiskenlerin
karsilastirllmasinda Pearson Chi Square test ve
Fisher’s Exact testi kullanilmigtir. p<0.05 istatistik¢e
anlaml kabul edilmistir.

Gereg ve Yontem

Bursa Uludag Universitesi Tip Fakiiltesi Hastanesi
Onkoloji Poliklinigi’nde Ocak 2017-Aralik 2021
tarihleri arasinda rekiirren ya da metastatik BBSHK
nedeniyle setiiksimab tedavisi alan 38 hasta caligmaya
dahil edildi. Hastalarin daha once aldigi tedaviler,
sigara-alkol kullanim 6zellikleri, metastaz bdlgeleri,
setiiksimab ilk-son kullanim tarihleri ve tiimdr
lokalizasyonu bilgileri elektronik dosyalarindan
Ogrenilerek kayit edildi. Hastalarin OS siireleri
setiiksimab kullanimindan 6liime kadar ya da data
kesim tarihine kadar gecen siire olarak tanimlandi.
Progresyonsuz sag kalim siireleri (PFS) ise;
setiiksimab baslanmasindan progresyona, dliime ya da
progresyon-oliim tespit edilmeyen hastalarda data
kesim tarihine kadar gegen siire olarak tanimlandi.
Hastalarin setiiksimab kullanim siireleri, progresyon
zamanlari, genel sag kalim siireleri degerlendirildi.
Setiiksimab kullanan hastalarin median sag kalimlar
ve sag kalim siiresini etkileyen faktorler olup olmadigi
incelendi. Calisma i¢in etik kurul onayr 19.09.2023
tarihli Bursa Uludag Universitesi Etik Kurulu’ndan
2023-17/69 numarasi ile alindu.

Istatistiksel Analiz

Istatistiksel analizler “IBM SPSS Statistics for
Windows. Version 25.0 (Statistical Package for the
Social Sciences, IBM Corp., Armonk, NY, ABD)”
kullanilarak ~ yapildi. ~ Tanmimlayici  istatistikler,
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Bulgular

Caligmaya 38 hasta dahil edildi. Bunlarin 33
(%86,8)1 erkek; 5 (%13,2)’i kadindi. Median yas
55,5 idi. Ortalama takip siiresi 14,95+18,17 aydi. 33
(%86,8) hasta metastatik (25’1 niiks; 8’i tamida
metastatik); ve 5 (%13,2) hasta ise niiks unrezektabl
idi. 29 hasta daha onceden opere olmustu. 32 hasta
radyoterapi (RT) almigti. 28 hasta daha dnce en az bir
seri kemoterapi almig; 10 hasta ise hi¢ kemoterapi
almamisti. Hastalik yerlesimi degerlendirildiginde
23’1 (%60,5) larinks yerlesimli idi. En sik metastaz
bolgesi akciger idi (%71). Tablo I’de hastalara ait
sosyodemografik ve klinik o6zelliklere ait verilerin
dagilimlari verilmistir.

Hastalarin median PFS siiresi 4,6 ay idi. 2 yillik
progresyonsuz sag kalim %10,5 idi. PFS grafigi Sekil
1’de verilmistir. Cinsiyet (p=0,229), operasyon
durumu (p=0,630), RT oykiisii (p=0,667), kemoterapi
oykisit (p=0,606), Eastern Cooperative Oncology
Group Performans Skoru (ECOG PS) (p=0,517),
sigara (p=0,234), alkol (p=0,601), komorbid hastalik
(p=0,404), diferansiasyon (p=0,552) ve
niiks/metastatik durumu (p=0,782) gruplarina goére
median PFS (ay) siiresinde istatistiksel olarak anlaml
fark bulunmadi. Hasta gruplarinin PFS farkliliklar
Tablo II’de verilmistir.

Survival Function

1Sunvival Function
Censored

Cum Survival

Sekil 1:
PFS grafigi.
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Tablo 1. Sosyo-demografik ve klinik ozelliklere ait

Tablo II. Hasta gruplarina ait PFS kargilagtirmalari.

veriler.
— PFS (ay) 2 ’;"'k > ‘;"'k Median (%95Cl) | p

Degiskenler N=38 (%) ° °
Yas, ortalamazSD 55.45+11,20 Genel 1051 - | 46@339580)
Yas, median (min-max) 55,5 (33-75) Cinsiyet
Cinsiyet, n (%) Erkek 12,0 - 49(2,5-7,2) 0.220
Erkek 33(86,8) Kadin - - 45(1,5-7,5) '
Kadin 5(13.2) Operasyon
Niiks/metastatik durumu, n (%) durumu
Niiks metastatik 25 (65,8) Evet 138 j 4,6 (3,4-5,8)) 0630
Niiks unrezektabl 5(13,2) )
Tanida metastatik 8(21,1) Hayr S 6.1(03-12)
Operasyon durumu, n (%) RT dykisii
Evet 29 (76,3) Evet 94 - 4,6 (3,4-5,8) 0667
Hayir 9(237) Hayir - - 4,1(1,0-7,2) ‘
RT éykilsil, n (%) KT éykiisil
Evet 32 (842) Evet 71| - 46(3359) | 0606
Hayir 6(15,8)
Daha énce KT dykiisii, n (%) Hayir 200 | - 41(3,05.2)
Var 28 (73.7) ECOG PS
Yok 10 (26,3 0 71 - 41(3,2-5,0)
Lokalizasyon, n (%) 1 25| - | aree7y |V
Orafarinks 4(10,5) Sigara
Hipofarinks 2(5,3)
Oral kavite 7(184) Yok S 383 0)
Larinks 23 (605) Var 409 | - | 903(7,79-1027) | 0,234
Bilinmiyor 2(523) Birakmig 31,3 - 19,36 (0,00-39,27)
ECOG PS, n (%) Alkol
0 14 (36.8) Yok 200 | - 5,0 (1,09,0)
L 2 (032 Var 80 | - s1pasy |
Sigara, n (%) Komorbid
Yok 126) hastalik
Var 27 (1)
Birakms 70184) Yok 167 | - 45(3,35,7) 0404
Bilinmeyen 3(7.8) Var 5,0 - 4,5(2,4-6,8) '
Alkol, n (%) Diferansiasyon
Yok 10 (26,3)
\B’?I‘T 12 8;‘:’; iyi - - 4,0 (3,6-4,4)

linmeyen y
Komorbid hastalik, n (%) Orta 200 - 46(2.468) 05552
Yok 18 (474 Kot 18,2 - 7,1(2,0-12,3)
\Var 20 (52,6 Niiks/metastati
Diferansiasyon, n (%) k durumu
Iyi 5(13,1) Niiks metastatik | 12,0 - 4,6 (3,5-5,7)
Orta 10 (26,3) Niiks ] R
Kotii 11(28,9) unrezektabl 50(3.960) 0,782
Bilinmeyen 12 (31,5) Tanida 12,5 -
Metastaz bélgesi, n (%) metastatik 4100113
Akciger 27 (1) Kaplan Meier curve, Long rank test, p<0.05 istatistikce anlaml
Mediasten lenf nodu 6(15,7) *PFS: Progesyonsuz sag kalim, RT: Radyoterapi, KT: Kemoterapi,
Kemik 8 (21) ECOG PS: Eastern Cooperative Oncology Group Performans skoru
Karaciger 1(2,6)
T',rO'd 1(26) Tablo III’de gorildigii gibi genel median OS 7,10 ay
rr'::ea 1 gg; bulundu. 2 yillik OS %21,1 iken 5 yillik OS ise %17,5

—— : idi. OS grafigi Sekil 2’de wverilmistir. Cinsiyet

Takip siiresi (ay) 14,95+£18,17

*SD: Standart sapma, RT: Radyoterapi, KT: Kemoterapi, ECOG

PS: Eastern Cooperative Oncology Group Performans skoru

(p=0,786), operasyon durumu (p=0,167), RT oykiisii
(p=0,983), kemoterapi Oykiisii (0,899), lokalizasyon
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(p=0,272), ECOG PS (p=0,891), alkol (p=0,333),

komorbid  hastalik  (p=0,797), diferansiasyon
(p=0,327) ve niiks/metastatik durumu (p=0,595)
gruplarina  gére median OS (ay) siirelerinde

istatistiksel olarak anlamli farklilik bulunmadi.

Tablo II1. Hastalara ait OS karsilagtirmalari.

S. Sali ve ark.

Survival Function

Cum Survival

os

Sekil 2.
OS grafigi

Tablo IV ve V’te goriildiigi gibi Akciger-mediasten
metastaz gruplarina goére ve Kemik-vertebra metastaz
gruplarina gore degiskenler arasinda anlamli bir
farklilik saptanmamigtir (p>0.05). Benzer sekilde
Tablo VI’da goriildiigii gibi tiim metastaz gruplarina
gore degerlendirildiginde degiskenler arasinda anlamli
bir farklilik saptanmamustir (p>0.05).

Tablo IV. Akciger-Mediasten metastaz gruplarina

0S (ay) 2{2"" 5{2"" Median (%95Cl) | p
Genel 211 | 17,5 | 7,10 (1,16-13,04)
Cinsiyet

Erkek 21,1 i é“(f:i%)) 0,786
Kadin 20 A

Operasyon

durumu

Evet 276 | 23,0 9,0 (1,0-17)

Hayir 7,1 (4,2-10) 0,167
RT oykiisii

Evet 219 | 182 | 7,10(1,0-13,2) 0,983
Hayir 16,7 6,1(0,34-11,9)

KT oykiisii

Evet 214 9,0 (3,2-14,8) 0,899
Hayir 20,0 6,1(3,8-8,5)
Lokalizasyon

Orafarinks 4,13 (0,00-15,73)
Hipofarinks - 5,00 (-)

Oral kavite 15,3 - 4,00 (1,77-6,22) | 0,272
Larinks 26,1 | 20,9 [10,10(7,85-12,34)
Bilinmiyor 50,0 5,60 (-)

ECOG PS

0 214 | 214 | 563(0,00-15,7) 0.891
1 208 | 13,9 | 7,10(1,9-12,30) ’
Sigara

Yok - - 413 (-)

Var 18,5 | 18,5 | 7,06 (4,57-9,55) | 0,529
Birakmig 429 | 21,4 | 9,03(0,00-21,95)

Alkol

Yok 40,0 | 40,0 | 10,00 (0,00-22,4) 0333
Var 250 | 16,7 4,5(0,9-8,0) ’
Komorbid

hastalik

Yok 22,2 - 7,10 (0,00-15,2) 0.797
Var 20,0 | 20,0 | 7,10(0,00-14,6) ’
Diferansiasyon

Iyi - 4,5(3,6-5,4)

Orta 20,0 - 5,00 (0,00-13,5) | 0,327
Kot 455 | 30,3 | 7,1(0,00-25,8)
Niiks/metastatik

durumu

Niks metastatik 28 7,1(4,7-9,5)

Niiks unrezektabl - 5,00 (4,0-6,0) 0,595
Tanida metastatik | 12,5 10,4 (8,3-12,5)

Kaplan Meier curve, Long rank test, p<0.05 istatistikce anlamli
*OS: Genel sag kalim, RT: Radyoterapi, KT: Kemoterapi, ECOG
PS: Eastern Cooperative Oncology Group Performans skoru
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gore  cesitli  klinik  degiskenlerin
kargilagtirilmasi.
Akciger-mediasten
metastaz

Degiskenler Yok Var p
Lokalizasyon, n (%)
Orafarinks 0(0,0) 3(9,7)
Hipofarinks 0(0,0) 1(3,2)
Oral kavite 0(0,0) 5(16,1) 0,229
Larinks 1(50,00  21(67,7)
Bilinmiyor 1(50,0) 1(3,2)
Sigara, n (%)
Yok 0(0,0) 1(3,4)
Var 1(50,0) 22(759) 0,456
Birakmig 1(50,0) 6 (20,7)
Alkol, n (%)
Yok - 7(38,9)
Var - 11(61,1)
Diferansiasyon, n (%)
iyi 0(0,0) 4(19,0)
Orta 0(0,0) 8(38,1) 0,652
Kéti 2(100,0) 9429

Fisher’s Exact test
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Tablo V. Kemik-Vertebra metastaz gruplarina gore
cesitli klinik degiskenlerin karsilastirilmasi.

Tablo VII. Diferansiasyon gruplarina gore sigara
kullaniminin karsilastirilmasi.

Kemik-Vertebra
metastaz

Degiskenler Yok Var p
Lokalizasyon, n (%)
Orafarinks 2(8,0) 1(12,5)
Hipofarinks 1(4,0) 0(0,0)
Oral kavite 2(8,0) 3 (37,5 0,106
Larinks 19(76,0)  3(37,5)
Bilinmiyor 1(4,0) 1(12,5)
Sigara, n (%)
Yok 0(0,0) 1(12,5)
Var 17 (73,9)  6(75,0) 0,364
Birakmis 6 (26,1) 1(12,%)
Alkol, n (%)
Yok 5(35,7) 2 (50,0 1,000
Var 9 (64,3) 2 (50,0
Diferansiasyon, n (%)
Iyi 2(12,4) 2(28,6)
Orta 7(43,8) 1(14,3) 0,435
Kot 7(43,8) 4 (57,1)

Fisher’s Exact test

Tablo VI. Metastaz gruplarmma gore ¢esitli klinik
degiskenlerin karsilagtirilmasi.

Diferansiasyon

iy Orta
N=2 N=9

Kotii p

Degiskenler N=10

Sigara (paket/yil)

Median (min-max) 19 (8-30) 35 (5-60) 27,5(10-80)

0,520

Kruskall Wallis test

Metastaz

Degiskenler Yok Var p
Lokalizasyon, n (%)
Orafarinks 1(20,0) 3(9,1)
Hipofarinks 1(20,0) 1(3,0)
Oral kavite 2 (40,0) 5(15,2) 0.103
Larinks 1(20,0) 22(66,7)
Bilinmiyor 0(0,0) 1(6,1)
Sigara, n (%)
Yok 0(0,0) 1(3,2)
\Var 4(100,00 23(742) 0,609
Birakmig 0(0,0) 7(22,6)
Alkol, n (%)
Yok 3(75,0) 7(38,9)

0,293
Var 1(25,00 11(61,1)
Diferansiasyon, n (%)
Iyi 1(33,3) 4 (17,4)
Orta 2(66,7) 8(34,9) 0,281
Koti 0(0,0) 11 (47,8)
Fisher’s Exact test
Diferansiasyon gruplaria gore hastalar
gruplandirildiginda; sigara paket/y1l  kullanimlari

arasinda anlamli bir farklilk saptanmamistir. Bu
bulgu Tablo VII’de belirtilmistir (p=0,520).

Tartisma ve Sonug¢

EXTREME c¢alismas1 2008 yilinda yayimlanmis;
metastatik- niiks rezeke edilemeyen BBSHK
tedavisinde platin bazli tedaviye setiiksimab
tedavisinin eklenmesinin sag kalim katkisini inceleyen
oncii calismalardandi®. Bu calismanin sonucuna gore
platin igeren kemoterapi kombinasyonuna setiiksimab
eklenmesi PFS’1 3,3 aydan 5,6 aya; OS’1 7,4 aydan
10,1 aya tagimistt. Bizim ¢alismamizda ise PFS 4,6 ay
ve OS 7,1 aydi. EXTREME c¢aligmast hasta
ozelliklerine bakildiginda; setiiksimab alan 222
hastanin %581 iyi-orta diferansiye iken, %21°1 kotii
diferansiye grupta idi. Bizim c¢alismamizda ise
yaklasik %39 hasta iyi-orta diferansiye; yaklagik
%29’u ise koti diferansiye idi. Diferansiasyon
derecesi belirlenemeyenler ise sirastyla %28 ve %31
idi. Avrupa’ da bas boyun kanserleri insidansinin
larinks kanseri igin 4,6/100000; oral kavite ig¢in
3,5/100000; orofarinks i¢in 3,3/100000 ve hipofarinks
icin 1,3/100000 oldugu bilinmektedir. Bu hastalarin 5
yillik sag kalimlarmin ise sirastyla %65, %49, %41 ve
%25 oldugu bilinmektedir'’. Bizim ¢alijmamizda da
hastalarin ¢ogunun primeri larinks yerlesimli idi.
EXTREME calismasinda hastalarin %36°s1 orofarinks
kanseri iken, %27 si larinks kanseri idi. Bizim
caligmamizda hastalarin %10’u orofarinks kanseri
iken, %60°’1 ise larinks kanseri idi. Bununla beraber
hastalarin %87’si metastatik; %13’ lokal yerlesimli
idi. EXREME calismasinda ise hastalarin %531 lokal
niikks hastalardan olusmaktaydi. Ayrica EXTREME
caligmasinda daha once kemoterapi alan hasta orani
yaklasik %41 iken; calismamizda bu oran %73 idi.
Sonug olarak tek merkez deneyimimizde EXTREME
caligmasina gore daha diisiik PFS ve OS siireleri elde
etmemizin sebebi; calismamizda cok daha yiiksek
oranda metastatik hasta olmasi, daha fazla oranda kotii
diferansiye grup icermesi ve hastalarin ¢ogunlugunun
daha dnce kemoterapi almig olmasi olabilir. Bununla
beraber ¢alismamizda da larinks yerlesimli kanserler
yiiksek orandaydi. Larinks yerlesimli kanserlerin diger
bas boyun kanserlerine goére daha iyi prognozlu
oldugunu bildiren ¢alismalar da meveuttur'’.  Tek
merkez deneyimi ve kisith sayida hasta olmasi
nedeniyle de bu konuda kesin bir yorum
yapilamamaktadir.
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Kotii performans skoru, kilo kaybi, onceden RT
Oykiisti olmasi, aktif sigara i¢iciligi, onemli komorbid
hastaliklarin ~ kotii  prognoz  gostergesi  oldugu
bilinmektedir. 399 rekiirren ya da metastatik bas
boyun kanseri hastasinin  prognoz  agisindan
degerlendirildigi  bir  ¢alismada; iyi  —orta
diferansiasyon, oral kavite ve hipofarinks yerlesimli
hastalik kotii prognoz agisindan bagimsiz risk faktorii
kabul edilmis''. Ayrica sigara ve alkol kullaniminin;
hipoksi, p53 mutasyonu, radyoterapi etkinliginin
azalmasi gibi mekanizmalarla prognozu koti yonde
etkiledigi de bilinmektedir'>. Calismamizda bu
degiskenler sagkalimi etkilememisti.

Calismamizda PFS ve OS degerlendirmelerinde;
cinsiyet, timor yerlesim yeri, daha oOnceki tedavi
durumlari, ECOG PS, diferansiasyon, alkol-sigara
kullanimlari, metastatik olup olmama durumlari
arasinda anlamli farklilik saptanmadi.

Akciger ve/veya mediasten metastazi, kemik metastazi
ya da herhangi bir metastaz1 olan/olmayan hastalar
arasinda tiimor yerlesim yeri, diferansiasyon, sigara-
alkol kullanimi agisindan fark saptanmadi. Calismaya
dahil edilen hastalarda sigara kullanmadig:i bilinen
yalnizca bir hasta oldugu icin bu konuda kesin bir
yorum yapilamamaktadir.

Bas boyun kanserlerinde sigaranin da etyolojide
onemli rol aldigi bilinmekle beraber g¢aligmamizda
sigara paket-yil kullanim miktar1 ile hastaligin
diferansiasyonu ile ilgili bir degisiklik saptanmadi.
Aktif sigara igiciliginin prognozu koétiilestirdigini ve
O6lim riskini %30 artirdigi1 savunan ¢aligmalar
vardir”.

Sonu¢ olarak; kendi klinigimizde takip ettigimiz
rekiirren rezeke edilemeyen ya da metastatik bag
boyun kanseri hastalarinda sag kalim
degerlendirmelerini ve klinik 6zelliklerini inceledik.
Median genel sag kalim siiresinin 7,1 ay oldugunu
saptadik. Ancak ¢aligmamizda metastatik hasta orani
oldukca yiiksekti ve hastalarin ¢ogu daha Once
kemoterapi almigti. Sag kalim siiresinin benzer
caligmalara kiyasla daha kisa olmasinin 6n planda bu
durumlara bagli olabilecegini diisiindiik. Bunun yani
sira hastalarin  OS- PFS siireleri, metastaz olma
durumu, metastaz yeri gibi Ozellikleri ile klinik-
patolojik 6zellikleri arasinda bir iligki saptamadik.

Giintimiizde metastatik bas-boyun kanseri hastalarinda
oncelikli tedavi Onerisi kemoterapi ve immiinoterapi
kombinasyonu olsa da; halen bircok hastanin
tedavisinde diger secim olan setiiksimab ve platin
iceren kemoterapi kombinasyonu kullanilmaktadir.
Tedavi se¢iminde; hasta 6zellikleri, hastalik prognozu,
tedavi uygulanabilirligi gibi bir¢ok faktoér géz oniinde

bulundurulmaktadir. Ancak yine de her hastada
tedaviye ayni yaniti alamayabiliriz. Prognostik
faktorler her hastada aym Olgiide Dbelirleyici

olmayabilir. Bu calismada biz de; tedavi yanitin1 her
hasta i¢in bireysel olarak incelemenin gerekliligini ve
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standart tedavi yamitini beklerken hastaya ait tim
faktorleri degerlendirmenin 6nemini bir kez daha
gormiis olduk.
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OZET

Romatoid artritli (RA) hastalarin egitim ihtiyaglarini karsilamak i¢in bilgi diizeylerini belirlemek 6nemlidir. Ancak, RA hastalarinin bilgisini
degerlendirmek igin tasarlanmig giincel bir Tiirk¢e anket bulunmamaktadir. Bu ¢aligmanin amaci Romatoid Artrit Bilgi Diizeyi Anketi'ni
(RAKE-T) Tiirk¢eye c¢evirmek ve psikometrik ozelliklerini degerlendirmektir. Bu metodolojik ¢aligma, Subat 2023-Eyliil 2023 tarihleri
arasinda bir {iniversite hastanesinin romatoloji poliklinigine bagvuran ve RA tanist alan 233 hasta iizerinde gergeklestirildi. Olgegin
psikometrik ozellikleri dil gegerliligi, kapsam gecerliligi, madde gegerliligi (giiclikk ve ayirt edicilik indeksi), bilinen grup gegerliligi, test-
tekrar test ve i¢ tutarlilik giivenilirligi ile incelendi. RAKE-T i¢in kapsam gegerlilik indeksi 0.80-1.00 arasinda saptandi. Anketin toplam
puani ile alt alanlart arasinda 0.23 ile 0.83 arasinda degisen anlamli bir korelasyon vardi. Anketin madde analizine gére, madde giicliigi
0.25-0.86 ve ayirt edicilik indeksi 0.27-0.70 arasinda degisti. Bilinen grup gegerliligi kapsaminda, bilgi diizeyi puanlar1 egitim diizeyi diisiik,
hastalik siiresi bes yildan az olan ve hastaligi hakkinda egitim almayan hasta gruplarinda anlaml olarak daha diisiiktii (p<0.05). Anketin i¢
tutarliligr ve test-tekrar test giivenilirligi sirasiyla 0.89 ve 0.82 olarak saptandi. Saglik ¢alisanlar1 RA hastalarmm bilgi diizeyini
degerlendirmek, bilgi eksikliginin yiiksek oldugu alanlara gore bir egitim plani tasarlamak ve egitimden sonra etkinligini degerlendirmek i¢in
RAKE-T'yi kullanabilir.

Anahtar Kelimeler: Romatoid artrit. Bilgi. Gegerlilik. Giivenilirlik.

Assessment of the Psychometric Properties of the Turkish Version of the Rheumatoid Arthritis Knowledge Questionnaire
(RAKE-T): A Methodological Study

ABSTRACT

It is important to determine knowledge of patients with rheumatoid arthritis (RA) to meet their educational needs. However, there is no
updated Turkish questionnaire designed to assess patient knowledge in RA. The aim of the study was to translate the Rheumatoid Arthritis
Knowledge Questionnaire (RAKE) into Turkish and assess its psychometric properties. This methodological study was conducted on 233
patients diagnosed with RA who were admitted to the rheumatology outpatient clinic of a university hospital between February 2023 and
September 2023. Language validity, content validity, item validity (difficulty and discrimination index), known group validity, test-retest and
internal consistency reliability examined the psychometric properties of the scale. The content validity index for RAKE-T was between 0.80-
1.00. There was a significant correlation between the total score of the questionnaire and its sub-domains ranging from 0.23 to 0.83.
According to the questionnaire's item analysis, the item difficulty ranged from 0.25-0.86 and the discrimination index ranged from 0.27-0.70.
Within the known group validity, the knowledge scores were significantly lower in the patient groups with low education, disease duration of
less than five years, and patients who did not receive education about their disease (p<0.05). The internal consistency and test-retest
reliability of the questionnaire were 0.89 and 0.82, respectively. Healthcare professionals can use RAKE-T to assess the level of knowledge
of RA patients, design a training plan based on the areas where knowledge deficits are high, and assess the effectiveness of training by using
the questionnaire after training.
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Romatoid artrit (RA), sinovyumun enflamasyonu ile
baslayan ve agri, 6dem, sertlik ve eklem fonksiyon
kaybina yol acan kronik otoimmiin bir hastaliktir."”
Diinya genelinde genel popiilasyonda goriilme orani
yaklasik %1 iken, yaslilarda bu oran yaklasik %3 'tiir.
Kadmlarin ~ hastaliga  yakalanma  olasiliginin
erkeklerden {ic  kat daha  fazla  oldugu
bildirilmektedir.'® Akut alevlenmeler ve eklem agrisi
ile karakterize olan RA, hareketliligin azalmasina ve
giinliik yasam aktivitelerini yerine getirememeye yol
acarak hastalarin yasam kalitesini olumsuz ydnde
etkilemektedir.* RA'nin tedavi yonetimi,
enflamasyonun kontroliiniin yam sira eslik eden
komorbiditelerin dikkatli bir sekilde izlenmesini ve
yonetilmesini  icermektedir. Erken tani, uygun
terapdtik  miidahaleler, Dbireysellestirilmis tedavi
planlar1 ve alevlenmeler i¢in zamaninda miidahale,
morbiditeyi azaltmak ve hastalarin yasam kalitesini
artirmak icin kritik 5neme sahiptir.”

Uluslararasi kilavuzlar, hastanin hekimi, hemsiresi ve
kendisinin,  hastanin  degerleri, tercihleri ve
komorbiditeleri g6z onilinde bulundurularak RA icin
tedavi kararlarimi birlikte vermelerini 6nermektedir.’
Hastanin karar verme siirecine aktif katilimim
saglamak i¢in Oncelikle hastalik ve tedavi siirecleri
hakkinda yeterli bilgiye sahip olmasi gerekmektedir.
Hasta egitimi, hastalarin ve ailelerinin durumlarini

yonetmek igin  ihtiyag  duyduklari  becerileri
edinmelerini  saglayarak bu  siirece  katkida
bulunmaktadir.”® RA hastalarinda ilag tedavilerine

uyumsuzluk oranlarinin %30-80 arasinda degistigi
bildirilmektedir.”  Uyumsuzluk, uygunsuz tedavi
gecislerine ve yasam kalitesinde azalmaya yol
acabilecek daha yiiksek hastalik aktivitesine yol
acmaktadir. Bu nedenle hasta egitimi, tedavi karari
asamasindan baglayarak ila¢ uyumunu da icermelidir.’
Bununla birlikte, RA gibi ¢ok boyutlu etkileri olan
kronik hastaliklarla yasayan bireyler icin bakimin
onemli bir yonii, hastalifi anlama ve fiziksel ve
psikolojik etkileriyle basa ¢ikma becerisidir. Bu, ilag
tedavisinin Otesine ge¢mekte ve bakimin temel bir
bileseni olan 6z yonetim becerisini gerektirmektedir.
Etkili bir 06z yonetim saglamak igin, saglk
profesyonelleri tarafindan yeterli rehberlik ve egitim
verilmesi  sarttir.'  Avrupa Romatizma Birligi
(EULAR), inflamatuar artriti olan bireylerin 6z bakim
ve bas etme becerilerini gelistirebilmeleri igin hasta
egitiminin standart bakimin ayrilmaz bir parcasi
olarak saglanmasi gerektigini vurgulamaktadir.®®
Hastalikla ilgili egitim, RA hastalarinda 6z yeterlilik
ve saglik davranislarinin gelismesine katkida bulunur,
hastalik farkindaligini artirir ve boylece aktif hastalik
yonetimini tesvik eder.'"'?

Literatirde = RA'1  hastalarin  bilgi  diizeyini
degerlendiren cesitli araglar bulunmaktadir. Bununla
birlikte, bu araglar hastalik modifiye edici
antiromatizmal ilaglarin (DMARD) ortaya
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ctkmasindan  6nce  gelistirilmistir ve igerikleri
oncelikle hastalik bilgisine odaklandigi i¢in RA
yonetimi ve hastalarimin  mevcut ihtiyaglarini
kargilamamaktadir.'>'* Diger araglar, ozellikle
metotreksat ve biyolojik DMARD'lar (bDMARD'lar)
gibi farmasoétik tedaviler hakkindaki bilgileri dikkate
aldiklar1 i¢in hastalikla ilgili bilginin genel olarak
degerlendirilmesine  izin vermemektedir.'”'”  Bu
eksikliklerin farkinda olan Rodére ve arkadaslar
(2022), hem RA tedavisi hem de genel hastalik
bilgisini iceren bir bilgi degerlendirme araci olan
Romatoid  Artrit  Bilgi  Anketi'ni  (RAKE)
gelistirmistir.'”” Tirk RA popiilasyonu arasinda da
bilgi diizeyini degerlendirmek icin giincel araclara
ihtiyag vardir. Bu dogrultuda bu ¢alismanin amaci,
RA hastalarinda hastalik bilgisinin
degerlendirilmesinde kullanilmak iizere RAKE Tiirkge
versiyonunu olusturmak (RAKE-T) ve psikometrik
ozelliklerini degerlendirmektir.

Gereg ve Yontem

Arastirmanin Dizayni, Yeri ve Orneklemi

Bu metodolojik ¢alisma Subat 2023-Eylil 2023
tarihleri arasinda bir iiniversite hastanesinin romatoloji
poliklinigine bagvuran RA hastalar ile ylirtitiilmiistiir.
Caligmanin dahil edilme kriterleri; (a) 18 yas ve tlizeri
olmak, (b) calismaya katilmaya goniillii olmak, (c) en
az 6 aydir RA tanist almis olmak ve (d) biyolojik
tedavi almak (anket biyolojik tedavilerle ilgili sorular
icerdiginden) olarak belirlenmistir. Tiirkge okuma
veya anlama sorunu olan, gérme veya isitme sorunu
olan ve psikiyatrik hastalik tanisi olan hastalar
orneklem diginda birakilmistir.

Caligmanin  O6rneklem  biylikliigi  belirlenirken,
uyarlama calismalari icin belirlenen kriterler dahilinde
aragtirma Ornekleminin 6lgme aracindaki madde
sayisinin en az bes kat1 olmasi gerektigi gbz oniinde
bulundurulmustur.”®  Anketin madde sayisimn 45
olmast iizerine minimum Orneklem biylkligi 225
olarak hesaplanmistir.

Arastirmanin Veri Toplama Araglart

Caligmanin  veri toplama siireci iki aragtirmact
tarafindan  gergeklestirilmistir. Dahil  edilme
kriterlerini karsilayan hastalara c¢alisma hakkinda
detayli bilgi verilmistir. Calismaya katilmay1 kabul
eden hastalardan Hasta Ozellikleri Formu ve RAKE-T
anketlerini doldurmalari istenmistir.

Hasta Ozellikleri Formu: Arastirmacilar tarafindan
hazirlanan bu form, hastalarin sosyodemografik (yas,
cinsiyet, egitim diizeyi, medeni durum, vb.) ve
saglik/hastalitk  durumu &zelliklerine (komorbidite
varligi, tani siiresi, RA tedavisi vb.) yonelik sorular
icermektedir.



Romatoid Artrit Bilgi Anketi Tiirkce Versiyonu

RAKE-T: Bu anket Rodeére ve arkadaslari (2022)
tarafindan ~ RA  hastalariin  bilgi  diizeyini
degerlendirmek igin gelistirilmistir.'* Anket, hastalik
bilgisi (10 madde), farmakolojik tedaviler (14 madde),
nonfarmakolojik tedaviler (7 madde), komorbidite (1
madde), 6z bakim (5 madde) ve uyum becerileri (8
madde) dahil olmak ilizere RA ile ilgili toplam 45
madde igermektedir. Ankette yer alan maddeler
“Dogru” (1 puan), “Yanlig” (0 puan), “Bilmiyorum”
(0 puan) olarak degerlendirilmekte olup, yanlis
ifadeler ters olarak puanlanmaktadir. Anketin i¢
tutarliligl ve tekrarlanabilirligi sirasiyla 0.90 ve 0.86
olarak bildirilmistir."

RAKE-T'nin Gegerlilik ve Giivenilirlik Asamalari

Anketin  Tiirkgeye uyarlanmasi  sirasinda,  dil
esdegerligini saglamak igin ileri ve geri ¢eviri yontemi
kullanilmistir.” Bu baglamda, anketi Ingilizceden
Tirkceye c¢evirmek ig¢in  bir uzman paneli
olusturulmugtur. Uzmanlarin her iki dile de hakim
olmalarinin yanm1 sira romatoloji alaninda klinik
deneyime sahip olmalar1 ve 6l¢ek uyarlama/gelistirme
asamalarina agina olmalar1 beklenmistir. Bu kriterleri
karsilayan {i¢ deneyimli romatolog ve iki akademisyen
hemsire anketi Tiirkgeye g¢evirmistir. Arastirmacilar
uzman panel cevirilerini goézden gecirmis ve orijinal
anketteki maddelerin anlamint en iyi ifade eden
ciimleleri segerek tek bir Tiirk¢e form olusturmustur.
Bu Tiirkce form, 6lgege asina olmayan iki dil uzmani
tarafindan Tiirkgeden Ingilizceye geri g¢evrilmistir.
Anketin geri cevrilmig versiyonunun orijinali ile
uyumlu oldugu ve anlamsal esdegerlik saglandigi
gorilmiistiir.

RAKE-T'nin kapsam gegerliligini degerlendirmek i¢in
dil gecerliligi uzman panelinden bagimsiz ancak ayni
kriterlere sahip 10 farkli uzmanm (bes hemsirelik
Ogretim 1iiyesi ve bes uzman romatolog hekim)
gorisleri alinmistir. Davis teknigi derecelendirme
Olciitlerine gore (“1-Madde uygundur”, ‘“2-Madde
hafifce gozden gecirilmelidir”, “3-Madde ciddi olarak
gozden gegirilmelidir” ve “4-Madde uygun degildir”)
bir uzman goriis formu hazirlanarak uzmanlarin e-
posta adreslerine gonderilmistir.”® iki hafta iginde

uzmanlardan orijinal form ile Tiirkce versiyon
arasindaki  uyum  diizeyini ve  maddelerin
anlasilabilirligini belirtilen Olciitlere gore

derecelendirmeleri istenmistir. Bir maddeyi “(1) ve
(2)” ile derecelendiren uzman sayisi toplam uzman
sayisina boliinerek o maddenin kapsam gecerlilik
indeksi (KGI) hesaplanmis ve 0.80 degeri KGI igin
6lgiit olarak kabul edilmistir.*’

Anket maddeleri dikotom (1,0) olarak puanlandig1 i¢in
gecerlilik asamasinda madde giliglikleri ve ayirt
edicilik indeksleri analiz edilmistir. Madde giicliik
indeksi bir soruyu dogru yanitlayan katilimeilarin
orami olarak hesaplanmaktadir.”’ Maddeler giiglitk
diizeyleri 0.90-1.00 arasinda ise ¢ok kolay, 0.71-0.89

arasinda ise kolay, 0.31-0.70 (ideal) arasinda ise orta,
0.21-0.30 arasinda ise zor ve 0.20-0.00 arasinda ise
¢ok zor olarak simiflandirilmaktadir. *"** Ayirt edicilik
indeksi, en yiiksek puanli %27'lik gruptaki dogru yanit
yiizdesinin en disiik puanli %27'lik gruptaki dogru
yanit ylizdesinden c¢ikarilmas1 ve yiiksek gruptaki
birey sayisina boliinmesiyle hesaplanmaktadir. Elde
edilen deger -1 ile 1 arasinda degigsmektedir. Puan 1'e
ne kadar yakinsa, madde iki grup arasinda o kadar iyi
ayrim yapabiliyor demektir. Ideal olarak, iyi bir ayrim
yapabilmek i¢in maddelerin 0.25 veya daha yiiksek bir
degere sahip olmasi gerekmektedir.”> Bilinen grup
gegerliligi, bir 6l¢iim aracinin farkli gruplar arasinda
ayrim yapabilme yetenegini degerlendiren bir yap1
gegerliligi yontemidir. Eger bir dl¢lim araci bagimsiz
gruplar arasinda etkili bir ayrim yapabiliyorsa, gruplar
arasindaki anket sonuclarinda Onemli farkliliklar
ortaya koymahdlr.23 Bu c¢alismadaki 6lgiim aracinin
RA ile ilgili genel bilgi diizeyini dl¢tiigli géz oniinde
bulundurularak, bilinen grup gegerliligi i¢in gruplar
orneklemden rastgele secilen 50 hasta i¢in su sekilde
belirlenmistir: egitim diizeyi (lise Oncesi - lise ve
iistll), hastalik siiresi (> 5 yil - < 5 yil) ve hastalikla
ilgili egitim durumu (egitim almis - egitim almamas).

Anketin kararlilig1 ve tekrarlanabilirligi test-tekrar test
yontemi kullanilarak degerlendirilmistir.
Tekrarlanabilirlik, farkli zamanlarda o&lgiildiigiinde
sonuglarin ne 6l¢iide karsilastirilabilir oldugunu ifade
eder ve tekrarlanan dl¢iimlerin tutarliligina iliskin bir
tahmin saglar.”® Bu anlamda dokuz RA hastast
RAKE-T'nin test-tekrar test agsamasina dahil edilmis
ve anket bu katilimcilara iki hafta sonra tekrar
uygulanmigtir. Bu katilimeilar genel 6rneklem disinda
tutulmustur. Son olarak, anketin i¢ tutarlilig
degerlendirilmigtir.  Anket  dikotom  verilerden
olustugu icin Cronbach alfa degerine esdeger olan
Kuder-Richardson-20 (KR-20) testi kullanilmistir.”*

Arastirma Verilerinin Analizi

Arastirmanin verileri SPSS (Statistical Package for
Social Sciences) 28.0 programi kullanilarak analiz
edilmigtir. Anket maddelerinin sonuglart ikili
degiskenler olarak kodlanmstir (1: dogru, 0: yanlis).
Her katilimei igin toplam puan, dogru cevap sayisina
gore belirlenmistir.

Verilerin normal dagilima uygunlugu Shapiro-Wilk
testi ve carpiklik/basiklik degerleri kullanilarak test
edilmistir.  Katilimec1r  ozelliklerini  ve  sonug
degiskenlerini 6zetlemek i¢in uygun tanimlayici
istatistikler kullanilmig, siirekli veriler ortalama ve
standart sapma, kategorik degiskenler ise frekans ve
yiizde olarak ifade edilmistir. Anketin geneli ve alt
alanlar1 arasindaki korelasyon Pearson korelasyon
katsayist1  kullanilarak  incelenmigtir. Korelasyon
katsayilar1 ¢ok diisiik (<0.20), disiik (0.20-0.40), orta
(0.40-0.70), yiiksek (0.70-0.90) veya ¢ok gii¢lii (0.90-
1.00) olarak kategorize edilmistir.® Bilinen grup
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gecerliligi icin belirlenen gruplar arasindaki bilgi
puanlarin1 karsilagtirmak icin bagimsiz o6rneklem t-
testi kullamlmistir. I¢ tutarlilik icin KR-20 analizi
kullanilmig ve kabul edilebilir minimum giivenilirlik
katsayis1 0.70 olarak belirlenmistir.”® Test-tekrar test
giivenilirligini degerlendirmek i¢in sinif i¢i korelasyon
katsayis1 (ICC) kullanilmig ve yeterli giivenilirlik i¢in
ICC degerinin > 0.70 olmasi beklenmistir.”’

Istatistiksel anlarrﬁﬂlk p < 0.05 olarak kabul
edilmistir.

Arastirmanin Etik Yonii

Calisma Helsinki Deklarasyonu'na gore
yiiriitiilmiistiir. Calisma Bursa Uludag Universitesi
Klinik  Arastirmalar Etik  Kurulu tarafindan
onaylanmistir  (Karar No:  2023-3/29).  Veri
toplanmadan once her katilimei ¢aligma hakkinda
bilgilendirilmis ve katiim i¢in yazili onamlari
almmistir. Katilimeilar ayrica, aldiklari tedavi veya
hizmetleri etkilemeden istedikleri zaman g¢alismadan
¢ekilme haklar1 konusunda bilgilendirilmistir. Anketi
uyarlamak i¢in Dr. Catherine Beauvais'den (irtibat
yazari) e-posta yoluyla izin alinmistir.

Bulgular

Orneklem Ozellikleri

Calismaya toplam 233 RA hastasi dahil edilmistir.
Hastalarin yas ortalamasi 53.81+13.63 yil, yarisindan
fazlas1 kadin (%78,1), %41.6's1 lise ve lizeri egitime
sahip ve c¢ogunlugu evliydi (%77.3) (Tablo I).
Hastalarin %51.5'inde eslik eden hastalik mevcuttu ve
ortalama hastalik siiresi 13.79+8.48 yildi. Hastalar
bDMARD tedavisinin yani sira non-steroid anti-
inflamatuvar ilaglar (NSAIT) (%37.8),
glukokortikoidler ~ (%74.2) ve  konvansiyonel
DMARD'ar (%91.0) kullandiklarint bildirmislerdir.
Hastalarin ortalama Hastalik Aktivite Skoru (DAS-28)
ve Saglik Degerlendirme Anketi (HAQ) skorlart
sirastyla 2.24+1.22 ve 0.18+0.25 olarak saptanmustir.

Hastalarin ~ %79.8'1  hastaliklar1  hakkinda  bilgi
aldiklarimi bildirmistir.

Anketin Psikometrik Ozellikleri

Gegerlilik

Anketin  kapsam  gecerliligine iliskin  uzman

goriiglerine gore, anket maddelerinin KGI puanlari
0.80-1.00 arasinda saptanmistir. Tablo II'ye gore,
RAKE-T alanlar ile toplam puan arasinda anlamli bir
korelasyon bulunmustur (en diisiik korelasyon 0.230
ile komorbidite alaninda, en yiiksek korelasyon ise
0.836 ile farmakolojik tedaviler alaninda).

474

S. Pehlivan ve ark.

Tablo I. Orneklem 6zellikleri (n=233).

Ozellikler n (%) / Ort+SS
Yas (yil) 53.81+£13.63
Cinsiyet, kadin 182 (78.1)
Egitim diizeyi, lise ve (st 97 (41.6)
Medeni durum, evli 180 (77.3)
Komorbiditeler, evet 120 (51.5)
Hastalik stiresi (yil) 13.7948.48
bDMARD'lar ile kombine mevcut tedavi*

NSAII 88 (37.8)

Glukokortikoidler 173 (74.2)

Konvansiyonel DMARD 212 (91.0)
DAS-28 CRP (0-9.4 puan) 2.24+1.22
HAQ (0-24 puan) 0.1840.25
Hastalik egitim alma, evet 186 (79.8)

Ort: Ortalama; SS: Standart sapma; NSAIl: Non-steroid anti-
inflamatuar  ilaglar;, DMARD: Hastallk modifiye edici
antiromatizmal ilaglar; DAS-28 CRP: Hastalik Aktivite Skoru C
Reaktif Protein;, HAQ: Saglk Degerlendirme  Anketi.
*birden fazla cevap.

Tablo II. RAKE-T toplam puani ve alt
arasindaki korelasyon.

alanlar1

RAKE
alanlari

Toplam
puan

FT NFT KO (o]:] uB

HB 0.472*
FT 0.472*
NFT 0.403*
KO 0.085
o] 0.323* 0491 0.242* 0.149* 0.645*
uB 0.451* 0.630* 0.245* 0.154** 0.529" 0.780*

0.403*
0.298*
0.298*

0.158" 0.095

0.085 0.323*
0.158* 0.491* 0.630"
0.095 0.242* 0.245"
0.149* 0.154*

0.529*

0.451*  0.694*
0.836*
0.557*

0.230*

HB: Hastalik bilgisi; FT: Farmakolojik tedaviler, NPT: Non-
farmakolojik tedaviler; KO: Komorbidite; OB: Oz bakim; UB:
Uyum becerileri.

* p<0.001, **p<0.05

Anketin madde analizlerine gore, 45 maddelik RAKE-
T i¢in madde gii¢liik degerlerinin 0.25-0.86 arasinda
degistigi goriilmiistiir. Anketten en yliksek puan alan
%27 (n=63) ile en diisik puan alan %27 (n=63)
gruplarinin madde puanlar1 arasindaki farki inceleyen
ayirt edicilik indeksinin 0.27-0.70 arasinda degistigi
saptanmustir (Tablo III).

Bilinen grup gecerliligi kapsaminda, yiiksek egitim
diizeyli, ileri hastalik siireli ve hastaligina yonelik
egitimi alan gruplarin anket puanlart anlamli olarak

daha yiiksek bulunmustur (p < 0.05) (Tablo IV).
Giivenilirlik

Tablo V'te gosterildigi lizere, test-tekrar test yontemi
kullanilarak yapilan ICC analizinde anketin geneli i¢in
giivenilirlik  katsayist  0.82 bulunmustur. KR-20
analizine gore ise RAKE-T'nin i¢ tutarlilik degeri 0.89
saptanmuistir.
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Tablo III. RAKE-T madde analiz sonuglar1 (giicliik
ve ayirt edicilik indeksi).

Alt Soru Madde giicliikleri Ayirt edicilik
alanlar (n=233) (n=126)
HB S1 0.37 0.62

S2 0.55 0.41

S3 0.72 0.55

S4 0.86 0.53

S5 0.78 0.62

S6 0.81 0.27

S7 0.72 0.32

S8 0.29 0.33

S33 0.52 0.46

S34 0.43 0.52

FT S9 0.85 0.37
S10 0.62 0.35

SN 0.61 0.66

S12 0.54 0.54

S13 0.65 0.51

S14 0.26 0.45

S15 0.27 0.31

S16 0.27 0.43

S17 0.38 0.49

S18 0.43 0.59

S19 0.68 0.70

S35 0.32 0.45

S36 0.68 0.51

S37 0.25 0.44

NFT S20 0.37 0.40
S21 0.60 0.42

S22 0.55 0.47

S23 0.70 0.62

S24 0.69 0.60

S38 0.64 0.43

S39 0.36 0.40

KO S25 0.67 0.32
OB S26 0.51 0.61
S27 0.67 0.48

S28 0.69 0.35

S40 0.76 0.32

S41 0.34 0.30

uB S29 0.56 0.47
S30 0.65 0.51

S31 0.43 0.45

S32 0.56 0.39

S42 0.78 0.42

S43 0.59 0.62

S44 0.70 0.36

S45 0.50 0.47

HB: Hastalik bilgisi; FT: Farmakolojik tedaviler, NPT: Non-
farmakolojik tedaviler; KO: Komorbidite; OB: Oz bakim; UB:
Uyum becerileri.

Tablo IV. RAKE-T i¢in bilinen gruplar gegerliligi.

Gruplar n=50 (g:xi=8435) degeri

Egitim diizeyi  Lise ve Uzeri (Y) 20 24.75+8.83  0.045
Liseden diistk (D) 30  21.96+8.40

ngstalllk 25yil(Y) 15  24.20+8.98 0.026
suresl <5yil(D) 35  21.46+7.52

Egitim alma Evet(Y) 12  24.94+8.63 0.032
durumu Hayrr (D) 38  20.83+8.52

Ort: Ortalama; SS: Standart sapma; (Y): teorik olarak daha yiiksek
bilgi diizeyine sahip olmasi beklenen grup; (D): teorik olarak daha
diisiik bilgi diizeyine sahip olmasi beklenen grup. Kalin vurgulanan
p degerleri < 0.05.

Tablo V. RAKE-T i¢in test-tekrar test giivenilirligi (2
hafta arayla, n=9), dogru cevap yiizdesi
(n=233) ve i¢ tutarlilik giivenilirligi.

Dogru
Alanlar Madde cevap ICC  %95GA
sayisi
(%)

1: Hastalik bilgisi 10 63.7 0.80* 0.57-0.91
2: Farmakolojik 14 700 073 062089
tedaviler

3 Nor_1-farmakolouk 7 351 085 0.68-0.92
tedaviler

4: Komorbidite 1 369 0.79* 0.58-0.91
5: Oz bakim 5 285 0.82° 0.49-0.93
6: Uyum becerileri 8 50.1 0.86* 0.62-0.94
Anket toplami 45 558 0.82* 0.48-0.95
Anket genel puan 25 1248.48

ortalamasi, orttSS
i¢ tutarlilik 0.89
ICC: Simif i¢i korelasyon katsayisi; GA: Giiven araligi; Ort:

Ortalama; SS: Standart sapma; KR-20: Kuder-Richardson; *p <
0.05.

Tartisma ve Sonug¢

Bu caligjmada, RA hastalarmin bilgi diizeyini
belirlemeye yonelik giincel Onerilerle uyumlu bir
anketin Tirk toplumunda gegerliligi
degerlendirilmigtir. Anketin Tiirkge versiyonunun
uygun ve kabul edilebilir psikometrik 6zellikler
gosterdigi bulunmustur. Bildigimiz kadariyla bu
calisma, RAKE'min baska bir kiiltirde kabul
edilebilirligini ve psikometrik 6zelliklerini test eden
ilk ¢aligmadir.

RAKE-T toplam puant ile komorbidite alt alani
arasinda diigiik bir korelasyon, diger tim alt alanlar
arasinda ise orta ile yiksek bir korelasyon
bulunmustur. Orta ve yiiksek korelasyona sahip bes alt
alan ile toplam anket arasindaki korelasyon
katsayilari, her bir alan arasindaki korelasyon
katsayisindan daha yiiksektir. Bu sonuglar, bu bes alt
alanin genel konseptle tutarli oldugunu ve goreceli
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bagimsizliga sahip oldugunu gdstermektedir. Ancak,
komorbidite alt alanin1 temsil eden yalnizca bir madde
mevcuttur [Madde 25: RA'da kalp hastaligi (Orn; kalp
krizi) riski daha yiiksektir]. Bu durum, komorbidite alt
alaninda toplam puanla daha diisiik korelasyonlarin
yan sira diger bes alan arasinda ¢ok diisik veya
anlamli olmayan iligkilerin ortaya ¢ikmasina neden
olmus olabilir. Bu sonug, anketin kisitlamalarindan
biridir ve gelecekteki ¢aligmalarda dikkate alinmalidir.
Ayrica, anket alanlarina verilen dogru yanitlarinin
yiizdesi incelendiginde, tek maddelik “Komorbidite”
alt alanina verilen dogru yanit yiizdesinin en disiik ii¢
alan arasinda yer aldigi goriilmistir (%36.91).
Olgegin orijinal ¢aligmasinda da komorbidite alanmin
en disik dogru yamit oranmna sahip oldugu
goriilmektedir.'”> Bu sonuglar aymi zamanda RA
hastalar1 arasinda komorbiditeler konusunda egitim
ihtiyacinin diger alanlara gdre daha fazla oldugunu
gostermektedir. Degistirilebilir yasam tarzi
faktorlerinin (sigara kullanma ve yiiksek viicut kitle
indeksi gibi), inflamatuvar siire¢ ve hastalik aktivitesi

iizerindeki etkileri nedeniyle artritli bireylerde
kardiyovaskiiler hastalik riskini artirdigt
bilinmektedir. EULAR, komorbiditeleri etkili bir

sekilde yonetmek ve hastalar1 saglikli yasam tarzi
davraniglarin1 benimsemeye yonlendirmek ve tesvik
etmek icin inflamatuvar artritli bireylere sigarayi
birakma, diizenli egzersiz ve Akdeniz diyeti dahil
olmak {iizere kanita dayali yasam tarzi Onerileri
sunulmasini tavsiye etmektedir.'”*® Komorbiditeler,
artmis RA hastalik aktivitesi, azalmis fonksiyonel
durum ve yasam kalitesi ve yliksek mortalite ile
iliskilidir." Bu nedenle, RA hastalarinin bu durumlari

onlemek, ortaya ciktiklarinda  yonetmek  ve
nihayetinde hasta sonuglarmi 1iyilestirmek icin
komorbiditelerin ~ farkinda  olmalarim1  saglamak
Onemlidir.

Dikotom bir anket olan RAKE-T'nin gecerliligini
degerlendirmek icin madde giicliigli ve ayurt edicilik
analizleri kullanilmigtir. Anketin  madde giigliik
analizlerine gore, bes maddenin 0.30'un altinda “zor”
giiclik diizeyine sahip oldugu gorilmistir. Bu
maddeler; “Madde 8. Romatoid artrit tanis1 koymak
icin bir kan testi yeterlidir”, “Madde 14. Planlanan bir
ameliyattan Once biyolojik ilag tedavisine ara
verilmelidir”, “Madde 15. Uzun siireli kullanilan
kortizonlar aniden kesilebilir”, ”Madde 16. Kortizon,
hastalik diizenleyici ilaglardandir.”, ”Madde 37.
Asetaminofen/parasetamol, atesi ve soguk alginligini
gizleyebilir’. Bu maddelerden biri hastalik bilgisi alt
alanina girerken, diger dordii farmakolojik tedaviler
alt alanina aittir. Ayirt edicilik analizine gore ise, tim
maddelerin ideal deger olan 0.25'in iizerinde bir ayirt
edicilik diizeyine sahip oldugu saptanmig olup, tiim
maddeler icinde “Madde 6. RA yorgunluga neden
olabilir” en diisiik ay1rt edicilik diizeyine (0.27) sahipti
(hastalik bilgisi alt alani). Bu sonuglar, gegerlilik
kriterlerini kargilayan ancak daha zor oldugu
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diisiiniilen maddelerin yer aldigt alt alanlarda
hastalarin daha fazla egitim ihtiyact olduguna isaret
etmektedir. Bagka bir bilgi anketinin kullanildig1 bir
caligmada, RA hastalarinin hastalik hakkindaki
bilgilerinin genel olarak diisiikk oldugu ve en diisiik
bilgi diizeylerinin ilaglar ve enerji tasarrufu
alanlarinda gozlendigi bildirilmistir.” Ayrica, bu
calismada egitim diizeyi yliksek olan ve hastaliklari
hakkinda egitim aldiklarin1 bildiren RA hastalarinin
hastalik bilgilerinin daha iyi oldugu bulunmustur.”’
Nitekim, c¢aligmamizin bilinen gruplar gecerlilik
analizi sonuglarinda da benzer bulgular elde edilmistir.
Bu bulgular, anketin hastalik bilgisini dlgerken gruplar
arasinda ayrim yapma kabiliyetinin yiiksek oldugunu
gostermektedir. Ayrica, Rodere ve arkadaglar1 (2022)
RAKE anketini egitimden 6nce ve sonra uygulayarak
sonuglar1 degerlendirmis ve anketin degisikliklere
kars1 hassasiyetini ortaya koymustur.'> Bu sonuglar,
anketin RA hastalarinin egitim ihtiyaglarin belirlemek
ve egitim etkinligini degerlendirmek i¢in gegerli bir
arag olarak kullanilabilecegini gostermektedir.

EULAR, hasta egitiminin inflamatuvar artritli hastalar
icin bakim standardinin ayrilmaz bir pargasi oldugunu
ve siirekli, erigilebilir, bireysellestirilmis ve ihtiyaca
dayali hasta egitiminin 6nemini vurgulamaktadir.’

EULAR, saghikli  yasam  tarzi gelistirme
uygulamalarini stresle basa ¢ikma, psikolojik saglik
durumunu  iyilestirme,  davramig  degisikligini

kolaylagtirma, sorun ¢dzme ve sagligr gelistirici
davraniglari benimseme olarak tanimlamakta ve
farmakolojik  olmayan uygulamalarm  (biligsel
egzersizler, yoga ve nefes egzersizleri gibi)
kullanilmasini onermektedir.*’ Calismamizda,
maddelerin dogru yanitlanma oranlarina gére en diisiik
yanit oranlarina sahip alt alanlar “6z bakim” (%28.5),

“farmakolojik olmayan tedaviler” (%35.1) ve
“komorbidite” (%36.9) olmustur. Rodere ve
arkadaglar1  (2020) tarafindan yapilan c¢aligmada

“komorbidite” (%27) ve ardindan “6z bakim” (%61.9)
en diisiik dogru cevap oranina sahip bulunmustur.'?

Son olarak, anketin i¢ tutarliligi ve tekrarlanabilirligi
kabul edilebilir ve yiiksek diizeyde bulunmustur
(swrastyla 0.89 ve 0.82). Anketin orijinal ¢aligmasi,
bizim sonuglarimiza benzer sekilde 0.90'lik bir ig
tutarlilik ve 0.86'lik bir tekrarlanabilirlik bildirmistir."

Bu c¢aligmanin bazi sirliliklart  bulunmaktadir.
Bildigimiz kadariyla, RAKEmin farkli dil ve
kiiltiirlerde uyarlama c¢alismasi bulunmamaktadir, bu
nedenle sonucglarimizin tartisilmasi orijinal anketin
sonuglariyla sinirhidir. Caligma tek bir merkezde
yuriitildiigi icin sonuglar genellenemeyebilir. Tiitiin
tiketimi RA'min baglangict i¢in bir belirleyici
olmasina, hastalik aktivitesini etkilemesine ve
bDMARD'lara yanit1 azaltmasina ragmen, anket tiitiin
kullanimina iligkin 6zel bir madde igermemektedir. Bu
nedenle, romatoloji hemsireleri ve hekimlerinin bu



Romatoid Artrit Bilgi Anketi Tiirkce Versiyonu

konunun bilincinde olmalar1 ve hastalarinda tiitiin
birakma konusunu ele almalar1 6nemlidir.

Calismamizdan elde edilen bulgular, RAKE-T'nin RA
hastalarinin hastalik 6z yonetimi hakkindaki genel
bilgi diizeyini belirlemek i¢in kullanilabilecek gegerli
ve giivenilir bir ara¢ oldugunu gostermektedir. Saglik
profesyonelleri, RAKE-T'yi kullanarak RA
hastalarinin  bilgi diizeyini ve ihtiya¢ alanlarim
belirleyebilir ve buna gore bireysellestirilmis egitim
miidahaleleri planlayabilir. Degisime duyarli oldugu
bildirilen RAKE-T, wverilen egitimin etkinligini
degerlendirmek igin tercih edilebilir ve hastalarin
devam eden egitim ihtiyaglarint  belirlemede
kullanilabilir.
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Biyolojik Tedavi Alan Hastalarimizda Aktif Tiiberkiiloz'
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OZET

Biyolojik tedaviler, dzellikle latent tiiberkiiloz enfeksiyonu gibi firsatg1 enfeksiyonlar i¢in 6nemli bir risk faktoriidiir. Bu aragtirmada, Bursa
Uludag Universitesi Saglik Uygulama ve Arastirma Merkezinde biyolojik ajan tedavisi alan hastalarda aktif tiiberkiiloz hastaligi gelisme
siklig1 ve aktif tiiberkiiloz saptanan olgularin klinik 6zelliklerinin degerlendirilmesi amaclandi. Hastanemizde Romatoloji Bilim dalinda Ocak
2010 ve Ocak 2023 tarihleri arasinda, farkli tanilarla biyolojik ajanlar ile tedavi alan hastalar geriye doniik olarak incelendi. Tiiberkiiloz
tanist alan hastalarin semptom ve fizik muayene bulgular, tiiberkiilin cilt testleri, koruyucu tedavi alma durumlar1 degerlendirildi. Romatoid
artrit, juvenil romatoid artrit, ankilozan spondilit, psoriatik artrit, Behget hastalig1, eozinofilik graniilomat6z polianjitis veya Still hastalig1
tanist bulunan ve biyolojik ajan tedavisi alan toplam 2524 hasta dosyasi1 geriye doniik incelendi. Toplam 13 (% 0,51) hastada aktif tiiberkiiloz
hastalig1 gelistigi gozlendi. insidans hizi 515/100.000 olarak hesaplandi. Bunlarin %69’u pulmoner, %31°i ekstrapulmoner tutulum oldugu
gozlendi. Bu hastalarda, aktif tiiberkiiloz hastali1 gelisme siiresi 28 ay olarak saptandi. Hastalarm %69’u TNF-alfa blokoérii, %15°1 IL-6
inhibitori, %0,07’si JAK inhibitori ve %0,07’si CD20 monoklonal antikor inhibitorii kullanmigti. Hastanemizde biyolojik ajanlarla tedavi
alan hastalarda tiiberkiiloz insidans hizi halen yiiksektir. Bu hastalarin izlemlerinde tedavi Oncesi latent tiiberkiiloz yoniinden detayl
degerlendirme ve tedavi siireclerinde aktif tiiberkiiloz gelisimi yoniinden yakin takip ve tarama gereklidir.

Anahtar Kelimeler: Tiiberkiiloz. Latent tiiberkiiloz. Tiiberkiiloz hastahgi. Biyolojik tedaviler.
Active Tuberculosis in Patients Receiving Biological Therapy

ABSTRACT

Biological therapies are an important risk factor for opportunistic infections, especially tuberculosis infection and disease. In this study, we
aimed to evaluate the incidence rate of active tuberculosis disease in patients receiving biologic agent therapy in Bursa Uludag University
Hospital. Patients who received treatment with biologic agents for various diagnoses between January 2010 and January 2023 in our
hospital's Department of Rheumatology were analyzed retrospectively. Symptoms and physical examination findings, tuberculin skin tests,
and preventive treatment status of patients diagnosed with tuberculosis were evaluated. A total of 2524 patient files of patients diagnosed
with rheumatoid arthritis, juvenile rheumatoid arthritis, ankylosing spondylitis, psoriatic arthritis, Behget's disease, eosinophilic
granulomatous polyangiitis or Still's disease and receiving biological agent treatment were retrospectively analyzed. A total of 13 (0.51%)
patients developed active tuberculosis disease. The incidence rate was calculated as 515/100.000. Of these, 69% had pulmonary and 31%
extrapulmonary involvement. The median duration of active tuberculosis disease in these patients was 28 months. TNF-alpha blockers were
used by 69% of the patients, IL-6 inhibitors by 15%, JAK inhibitors by 0.07% and CD20 monoclonal antibody inhibitors by 0.07%. The
incidence rate of tuberculosis is still high in patients receiving treatment with biological agents in our hospital. In the follow-up of these
patients, detailed evaluation for latent tuberculosis before treatment and close follow-up and screening for the development of active
tuberculosis during the treatment process are necessary.

Keywords: Biological Therapy. Tuberculosis. Latent tuberculosis.
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Biyolojik ajanlar, son yillarda konvansiyonel
tedavilere cevap vermeyen, bu tedavilerin tolere
edilemedigi veya kontrendike oldugu otoimmiin
hastaliklarin tedavisinde 6nemli bir yer edinmis ve
bir¢ok hastada tedaviye yanit1 iyilestirmistir. Mevcut
tedavide amag, inflamatuar siireci kontrol etmektir.
Biyolojik ajanlar ii¢ ana yol iizerinden etki gosterirler;
sitokin fonksiyonlarini bozarak, T hiicre aktivasyonu
icin gerekli olan sinyalleri bloke ederek ve B hiicre
diizeyini  azaltarak. Bu nedenle bu tedavi
seceneklerinin  uzun siireli kullanimi, bagisiklik
sisteminin diizenlenmesi ve baskilanmasi yoluyla olasi
enfeksiyon risklerini beraberinde getirmektedir. Bu
enfeksiyonlar — mikobakteriyel, diger bakteriyel
etkenler, fungal, protozoal ve viral enfeksiyonlar
olabilir'.

Mycobacterium tuberculosis kompleks'e karst gelisen
immiin yanmitta TNF-a ve diger proinflamatuvar
sitokinler (6zellikle IL-12 ve INF-gama) dogal ve
edinsel bagisikligin gelisimini saglayarak rol oynar’.
Tiimoér nekrozis faktdr-o, makrofajlari uyararak ve
cesitli sitokin ve kemokin salimimini artirarak myc.
tuberculosis ve tiiberkiiloz digi mikobakterilere karsi
konak¢1 savunmasinda 6nemli bir role sahiptir. TNF-a
medyatdrii, makrofaj aktivasyonu ve graniilom
formasyonu ve hatta granilom devamliliginin
saglanmasi i¢in kritik 6neme sahiptir™*. M.fajlardan
salinan TNF-a, T lenfositler i¢in Kkostimiilator
ozelliktedir’.  T-lenfositlerden  salman  TNF-a,
makrofajlarin mikobaktersidal fonksiyonlarim aktive
eder. IFN ve TNF-a birlikte mononiikleer hiicre gogii
ve graniilom formasyonunu saglar. Ayrica, IFN ve
TNF-a birlikte T hiicre apoptozisini indiikleyerek
agresif inflamasyonun kontroliinde rol alir’. Bu
nedenle TNF, IL-12, INF gama gibi proinflamatuvar
sitokinlere yonelik tedaviler, bagisiklik sisteminin
cesitli mekanizmalarini modiile ederek hastaliklari
kontrol altina alirken, ayni zamanda tiiberkiiloz
enfeksiyonunun aktivasyonuna neden olabilir ve
ozellikle latent enfeksiyonlarin reaktivasyonunu
tetikleyebilir. Ayrica, biyolojik ajanlar nedeniyle
ortaya ¢ikan immiinosupresyon, tiiberkiilozun daha
agresif bir sekilde seyretmesine neden olabilir, bu da
hastalarin daha erken dénemde klinik
komplikasyonlarla karsilasmalarina yol agmaktadir’.

Bu aragtirmada, merkezimizde farkli endikasyonlarala
biyolojik tedaviler baglanan hastalarda tiiberkiiloz
(TB) insidans hizinin belirlenmesi ve tiiberkiiloz
gelisen  hastalarmm  klinkk  ve  mikrobiyolojik
Ozelliklerinin degerlendirilmesi amaglandi.

A. Gorek Dilektash ve ark.

tedavi baglanan hastalarin dosyalari geriye doniik
olarak degerlendirildi. Bu hastalardan aktif tiiberkiiloz
tanisi alan hastalar ¢aligmaya dahil edildi.

Tiiberkiiloz tanis1 alan hastalarin cinsiyet, yas, altta
yatan hastalik, basvuru sirasindaki semptom ve fizik
muayene bulgularn kaydedildi. Tim hastalarin
postero-anterior akciger grafi (PAAG), bilgisayarli
tomografi (BT) ve ilgili siteme yonelik manyetik
rezonans gorintilemeleri (MRG) degerlendirildi.
Tiberkiiloz tanis1 alan hastalarin biyolojik ajan
tedavisi siireleri, tiiberkiilin deri test (TDT) sonuglari,
koruyucu tedavi alip almama durumlari, koruyucu
tedavi alan hastalarda kullanilan ilag¢ tipi ve aldigt
tedavi siireleri kaydedildi. Tiiberkilloz tutulumu,
pulmoner ve/veya ekstrapulmoner tiiberkiiloz olarak
siniflandirildi. Tiberkiiloz tanisi igin kullanilan tani
yontemi (yayma, niikleik asit amplifikasyon testleri
(NAAT), kiiltir ve histopatolojik tan1) her hasta igin
kaydedildi. Histopatolojik ve mikrobiyolojik tani
oranlar1 belirlendi. Tiim hastalarda tiiberkiiloz igin
baslanan tedavi rejimi, baslangi¢ ve idame tedavi
stireleri, toplam tedavi siireleri ve tedavi sonuglari
(tedaviyi tamamlama, kiir, tedavi terk, tedavi
basarisizlig1 olarak kategorize edilerek) kayit edildi.
Arastirma igin yerel etik kurul onay1r (2011-KAEK-
26/780) alindi. Arastirma prosediirleri Helsinki
Deklarasyonu  ve etik  kurallar  ¢ergevesinde
yiriitilmiigtir. Tanimlayicr istatistikler SPSS (IBM
SPSS Statistics for Windows, Version 28.0. Armonk,
NY: IBM Corp) programinda gergeklestirildi. Normal
dagilima uyan sayisal degiskenler ortalama =+ standard
deviasyon, uymayanlar ortanca [IQR 25 - 75] ile ve
grup ytizdeleri ise oranlar kullanilarak ifade edildi.

Materyal ve Metod

Bursa Uludag Universitesi Tip Fakiiltesi Romatoloji
Bilim Dalinda izlenen, Ocak 2010 ve Ocak 2023
tarihleri arasinda, farkli tanilarla biyolojik ajanlar ile
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Bulgular

Merkezimizde 2010-2023 yillar1 arasinda biyolojik
ajan tedavisi alan toplam 2.524 hasta dosyasi geriye
doniik incelendi. Arastirma grubunda yer alan
hastalar, romatoid artrit (RA), juvenil romatoid artrit
(JRA), ankilozan spondilit (AS), psoriatik artrit (PsA),
Behget hastaligit (BH), eozinofilik graniilomatdz
polianjitis (EGPA) veya Still hastaligi (SH) tanist
bulunan hastalardi. Degerlendirilen 2524 hastanin
toplam 13’iinde (% 0,51) aktif tiiberkiiloz hastalig1
gelistigi gozlendi. Merkezimizde 2010-2023 yillari
arasinda biyolojik ajan tedavisi alan hastalarda 2010-
2023 yillar i¢in tiiberkiiloz insidans hiz1 515/100.000
olarak hesaplandi.

Aktif tiiberkiiloz tanist alan olgularin yag ortalamasi
43,8 +14,4 idi. Olgularn %30,8’inin erkek (n=4),
%69,2’sinin  (n=9) kadin oldugu izlendi. Aktif
tiiberkiiloz hastalig1 tanis1 alan hastalarm  %69’u
pulmoner,  %31’i  ekstrapulmoner tiiberkiiloz
hastaligrydi. Aktif tiiberkiiloz tanis1 13 hastanin,
6’sinda  histopatolojik tan1 (%46.1) ile, 4’linde
(%30.8) ise mikrobiyolojik tani ile konuldu.
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Hastalarin ikisinde (%15.4) yayma miispetligi, birinde
ise (%7.7) sinde PCR pozitifligi izlendi.

Biyolojik tedavi baslandiktan sonra aktif tiiberkiiloz
hastalig1 gelisme siiresinin ortalama 28.0 [IQR 25 —
75: 13.5 — 50.0] ay oldugu saptandi. Koruyucu tedavi
alma orani aktif tiiberkiiloz olgularinda %46,1
diizeyinde idi. Aktif tiiberkiiloz tanis1 alan hastalarin
%53,9’u, hi¢ koruyucu tedavi almamisti. Koruyucu
tedavi alan hastalarin, koruyucu tedavi Oncesinde
6l¢iilen PPD testleri 9,8 + 5,9 mm olarak saptanmustir.
Koruyucu tedavi alan hastalarin 4’{iniin (%30,8) 9 ay
stireyle izoniazid tedavisini tamamladigi, bir hastanin
(%7.7) 3 ay siireyle, bir hastanin (%7.7) ise 7 ay
stireyle izoniazid tedavisi kullandigi izlendi. Aktif
tiberkiiloz hastalarinin  %69.2’si  (n=9) TNF-alfa
blokorii, %15.4’1 (n=2) IL-6 inhibitdri, %7.7°si (n=1)
JAK inhibitorii ve %7.7’si (n=1) CD20 monoklonal
antikoru kullanmisti. Olgular hakkinda klinik ve
mikrobiyolojik bilgiler, Tablo I’de 6zetlenmistir.

Olgu 1
28 yasinda kadin, Mart 2017'de AS tanistyla bir TNF-
alfa  inhibitéri  olan  golimumab  tedavisine

baglanmistir. Tedavi 6ncesinde TDT 2 mm, PAAG
olagan goriimde saptanmis. Golimumab tedavisinin
32. aymda rutin kontrol sirasinda gekilen PAAG ve
sonrasinda ¢ekilen toraks BT’de sag akciger iist lob
posterior segmentten major fisslirli agarak alt lob
superior segmente ve hiler bolgeden posteriorda
plevraya uzanan yaklagik 63x22 mm igerisinde hava
bronkogramlart iceren malignite kuskulu fokal
konsolidasyon alani1 gézlenmistir (Sekil 1). Bu bulgu
iizerine, BT esliginde akciger tru-cut biyopsi yapilmis
ve histopatolojik inceleme nekroz igeren graniilomatdz
iltihap ile uyumlu bulunmustur. Pulmoner tiiberkiiloz
tamst ile ve 2 ay Izoniazid (H), Rifampisin (R),
Pirazinamid (Z), Etambutol (E) ile baslangi¢

tedavsisini takiben 4 ay HR ile idame tedavisi
uygulanarak, TB tedavisi 6 aya tamamlanmustir.

Sekil 1.
Olgu 1’e ait Toraks BT de, sag akciger iist lob
posterior segmentten alt lob superior segmente
uzanan fokal konsolidasyon sahalari

Olgu 2

64 yasinda kadin hasta, EGPA tanisi ile azatiopirin ve
kortikosteroid tedavisi almistir. Temmuz 2016’da
tedavisine bir CD20 monoklonal antikor inhibitorii
olan rituksimab eklenmistir. Rituksimab tedavisinin
28. ayinda, halsizlik, istahsizlik, ates, Oksiiriik ve
balgam sikayetleri ile basvurmustur. Toraks BT’de,
bilateral yaygin tomurcuklanmis aga¢ manzarasi
(Sekil 2) izlenmis olup, balgam 6rneklerinde yayma
negatif, M. tuberculosis {iiremesi gdzlenmemistir.
Bronkoskopi yapilmis, BAL’da M. tuberculosis
NAAT pozitif, ancak yayma ve Kkiiltiirii negatif
bulunmustur. Bu bulgular {izerine hastaya TB
diisliniilerek 2 ay HRZE ile baslangig, 4 ay HR ile
idame olmak iizere tedavi baslanmis ve tiiberkiiloz

Tablo 1. Bursa Uludag Universitesi Tip Fakiiltesi Saglik Uygulama ve Arastirma Merkezi Romatoloji BD’da
farkli endikasyonlarla baslanan biyolojik tedavi alan hastalarda gozlenen aktif tiiberkiiloz olgularinin

klinik ve tanisal 6zellikleri

. " " = Pulmoner/
Cinsiyet/ s as LTBltedavi | Tanialdiginda Semptom, Akciger .
Olgu Yas Tani Biyolojik Ajan PPD aldalmadi tedavi siresi Bulgu Grafisi Tani Eksg'rapullrlnoner Tedavi
1 Ki28 | Ankozan spondilt | COimumab (TNF- 324 Yok Normal | Akciger rucut biyopsi Pulmoner Tedavi tamamiama
P alfa inhibitori) Y 9 yop:
Rituksimab (CD20 Ates, okstirik, Bronkoalveoler lavaj
2 K64 EGPA monoklonal antikor 28ay ! ! Normal Pulmoner Tedavi tamamlama
P balgam PCR+
inhibitdrii)
3 K/56 Romatoid artrit T°°!"ZL."W?",.“L6 14 mm +,3ayINH 20 ay . Bacgklarda Normal B(anogllveolgr I? V2 Pulmoner Tedavi tamamlama
inhibitori) hiperemik lezyonlar| tiiberkiiloz kiiltiiri
4 E/41 Ankilozan spondilit Inﬂlkglmgp (TNF-aIfa 15 mm +9ayINH 5ay Oksilrlk, ba‘gaf"* Normal Balgam ARB+ Pulmoner Tedavi tamamlama
inhibitdrii) gece terlemesi
" Etanercept (TNF-alfa Oksiiriik, balgam, ix .
5 K48 Ankilozan spondilit inhibitori) 0mm +,7ayINH 15ay gece terlemesi Normal Akcier trucut biyopsi Pulmoner Tedavi tamamlama
6 Ki67 Still hastaligi Toc}uﬁgé?u()”ﬁ 20 ay Bel agrisi Normal Vertebra biyopsi El oner Tedavi
. .| Sertolizumab (TNF- Ates, kstirik, Bronkoalveoler lavaj
7 K27 Juvenil romatoid artrit alfa inhibitor) + 9ayINH 36 ay balgam Normal \iberkaloz kiiltiri Pulmoner Tedavi tamamlama
. .| Sertolizumab (TNF- g .
8 Ki34 Juvenil romatoid artrit alfa inhibitorii) 0mm 81ay Boyunda sislik Normal Lenf nodu biyopsi El ner Tedavi
. Golimumab (TNF- Gece terlemesi, Bronkoalveoler lavaj .
9 E/32 Ankilozan spondilit _alfa inhibitord) 48 ay Kilo kaybi Normal \iberkaloz kiiltiri Pulmoner Kir
10 E/33 Behget hastalig! Inﬂlksme_lp (TNF-aIfa 10 mm + 9ayINH 52ay Ates Normal Transbronsial _mukoza Pulmoner Tedavi tamamlama
inhibitori) biyopsi
1" K66 Romatoid artrit Ba‘r:'s':g'lgrﬁj)ﬁ\ K 4ay Boyunda sislik Normal Lenf nodu biyopsi E ner Tedavi
12 E/30 Psoriatik artrit Adallmy mab(TN F- 12ay Plevral efiizyon Normal Plevral sivi ARB+ E ner Tedavi
__alfa inhibitdrl)
13 K44 Ankilozan spondilit Inﬂlkglmgp (TNF»aIfa 10 mm +9ayINH 60 ay Yok Normal Ba@a’“."i"?*“'“ Pulmoner Tedavi tamamlama
inhibitdrii) Kiltiir(i
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tedavisi 6 aya tamamlanmustir. Tiiberkiiloz tedavisinin
ardindan, klinik tablo nedeniyle yeniden rituksimab
tedavisi baslanmis, tedaviye yanitsizlik ve wvaskiilit
progresyonu nedeniyle 2 yil sonra ex olmustur.

B

Sekil 2.
Olgu 2’ye ait toraks BT de bilateral yaygin
tomurcuklanmis aga¢ manzarasi

Olgu 3

56 yasinda kadin hasta, RA tanisiyla kortikosteroid ve
bir TNF-alfa inhibitorii olan adalimumab tedavisi
almig olup, tedaviye yanit almamamas: nedeniyle
Nisan 2017’de IL-6 inhibitdrii olan tocilizumab
tedavisine baglanmistir. Tedavi Oncesi yapilan TB
taramasinda, TDT 14 mm olarak Ol¢lilmistiir.
Hastanin daha once latent tiiberkiiloz infeksiyonuna
yonelik 2,5 ay siiren H ile koruyucu tedavi oykiisi
bulunmakla birlikte, bu tedaviyi 3 yil 6nce aldig1 goz
ontine almarak koruyucu ila¢ tedavisi sliresinin
yetersiz oldugu diisiiniilmiis ve yeniden H tedavisi
baglanarak ve 9 ay kullanmigtir. Tocilizumab
tedavisinin  20. ayinda hastanin  bacaklarinda
hiperemik, eritemli lezyonlar gelismis ve cilt biyopsisi
sonucu “eritema nodozum ile uyu mlu kompakt
graniilom yapilar1 igeren mikst septal/lobuler
pannikiilitis” olarak raporlanmistir. PAAG’de bilateral
iist ve orta zonlarda milier opasiteler ile sol {ist zonda
heterojen radyoopasite goézlenmis olup (Sekil 3A)
sonrasinda ¢ekilen toraks BT’de her iki akcigerde
daginik yerlesimli ozellikle iist loblarda daha fazla
olmak iizere ¢ok sayida miliyer nodiil ve sol akciger
ist lobda 32 mm boyutunda konsolidasyon alani
(Sekil 3B) saptanmustir. Bu bulgular dogrultusunda
hastaya sarkoidoz ve tiiberkilloz hastaligi 6n
tanilartyla bronkoskopi yapilmig; bronkoalveolar
lavajda (BAL) M. tubercolosis igin yayma, kiiltlir ve
niikleik asit amplifikasyon testleri (NAAT) pozitif
saptanmis, ila¢ duyarlilik testinde (IDT) birinci kusak
tiiberkiiloz ilaglarina diren¢ saptanmamistir. Bu
bulgularla hastaya miliyer tiiberkiiloz hastalig1
tanistyla HRZE tedavisi baslanmistir.

482

A. Gorek Dilektash ve ark.

Sekil 34.
Olgu 3’e ait tedavi dncesi akciger grafisinde bilateral
tist ve orta zonlarda milier opasiteler ile sol list zonda
heterojen radyoopasite

Sekil 3B.

Olgu 3’e ait Toraks BT de, her iki akcigerde daginik
yerlesimli ¢ok sayida miliyer nodiil ve sol akciger iist
lobda igersinde hava bronkogrami izlenen 32 mm
boyutunda fokal konsolidasyon alan

Tedavi baglangicindan dort giin  sonra hastada
hepatotoksisite ~ gelismesi  nedeniyle tiiberkiiloz
tedavisine 5 giin ara verildi. 5 giin sonra transaminaz
degerleri normal sinirlarda saptandi ve HRZE tedavisi
yeniden baslandi. Yeniden tedavi baglanmasi
sonrasinda kasinti, kusma ve ates sikayetleri gelismesi
ve transaminaz degerlerinde 5 kattan fazla artig
gbzlenmesi lizerine tedaviye ara verildi. Yakinmalari
gerileyen ve transaminaz degerlerinin normale
donmesini takiben hepatotoksik olmayan rejim ile
(HRE+Moksifloksasin) tedavisi ile siirdiiriilmesi
planlandi.  Tiberkiiloz tedavisinin 6. ayinda
kortikosteroid kullanmasina ragmen hastada yogun
artrit bulgulart varligr nedeniyle tedaviye bir IL-1
inhibitérii olan Anakinra eklenmesi planlandu.
Tiiberkiiloz tedavisi sirasinda biyolojik ajan tedavisi
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baslanacak olan hasta, balgam 6rnegi veremedigi icin
bronkoskopi  tekrarlanmis.  Brong lavaji  ve
bronkoaveoler lavajda Myc. tuberculosis {iremesi
gozlenmemistir. Ancak biyolojik ajan tedavisinin
devam etmesinde nedeniyle HRE+Moksifloksasin ile
tiiberkiiloz tedavisi 1 yila tamamlanmigtir. Hasta halen
anakinra tedavisi ile takip edilmektedir.

Olgu 4

41 yasinda erkek hasta, AS tanistyla Agustos 2018’de
TNF-alfa inhibitorii olan infliksimab tedavisine
baglanmistir. Biyolojik ajan tedavi Oncesi fizik
muayene ve PAAG dogal, TDT 15 mm saptanmasi
iizerine 9 ay H ile koruyucu ilag tedavisi
uygulanmistir. Infliksimab tedavisinin 5. ayinda
okstiriik, balgam ve gece terlemesi sikayetleri gelismis
ve yapilan balgam incelemesinde ARB pozitif, myc.
tuberculosis  balgam tiiberkiiloz kiltirii negatif
bulunmustur. PAAG  degerlendirmesi  normal
sinirlardadir. Yiksek riskli hastada, yiiksek klinik
siiphe ve yayma pozitifligi nedeniyle 2 ay HRZE ile
baglangic ve 4 ay HR ile idame olmak iizere
tiiberkiiloz tedavisi 6 aya tamamlanmistir. Tedavinin
baglanmasini takiben klinik yakinmalarinda tam
gerileme izlenmistir. Tiiberkiiloz tedavisi
tamamlandiktan sonra inflamatuar bel agrisi olmasi
nedeniyle hastaya IL-17 notralizan antikoru olan
sekukinumab tedavisi baslanmuis. Hasta halen bu
tedaviye devam etmektedir.

Olgu 5

48 yasinda kadin hasta, AS tanisi ile takip edilmekte
olup, Agustos 2013’te TNF-alfa inhibitérii olan
etanercept tedavisine baglanmistir. Hastanin onceki
yillardan latent tiiberkiiloz infeksiyonuna yonelik 7 ay
sireyle INH ile koruyucu ilag tedavisi Oykiisii
mevcuttur. Haziran 2014’te oksiiriik, balgam ve gece
terlemesi sikayetleri baslamig; PAAG’de (Sekil 4) ve
sonrasinda ¢ekilen toraks BT’de her iki akcigerde
yaygin dagnik yerlesimli ¢ok sayida milimetrik nodiil
saptanmugtir. Balgam orneginde M. tuberculosis
yayma, kiiltiir ve NAAT negatif olarak bulunmustur.
Ancak hastanin semptomlar1 ve radyolojik bulgulari
devam ettiginden Kasim 2014°te video yardiml
torakoskopik cerrahi ile akciger ve plevradan biyopsi
ornekleri alinmis ve her iki patolojik inceleme sonucu
kazeifikasyon nekrozu iceren graniilomatoz iltihap ile
uyumlu saptanmistir. Bu bulgu dogrultusunda Aralik
2014’te miliyer tiiberkiiloz tanisi ile 2 ay HRZE ve
sonrasinda 7 ay HR ile idame tedavi baslanmis ve
tedavi toplam 9 aya tamamlanmistir. Tiberkiiloz
tedavisi tamamlandiktan 3 yil sonra eklem agrilar1 ve
sabah tutuklugundaki artis nedeniyle IL-17 inhibitori
olan sekukinumab tedavisi baglanmig olup, hasta bu
tedaviye halen devam etmektedir.

Sekil 4.
Olgu 5’e ait tedavi oncesi akciger grafisinde bilateral
yaygin milier opasiteler. Tedavi sonrasi akciger
grafisinde milier opasiteler tamamen regrese

Olgu 6

67 yasinda kadin hasta, Still hastalig1 tanisi ile Nisan
2018’de bir IL-6 inhibitoérii olan tocilizumab
tedavisine baslanmistir. Subat 2020°de bel agrisi
sikayeti ile yapilan torakal MR incelemesinde
spondilodiskite bagli olarak prevertebral-anterior
epidural mesafeye uzanimi bulunan, yaklasik 5x4,5cm
capinda olan flegmon goriinimii, flegmon igerisinde
disk mesafesinden hafif derecede epidural mesafeye
uzanan, 2xlcm ¢apindaki yogun igerikli sivi
koleksiyonu ve spinal kanal T10-11 diizeyinde izlenen
flegmon goriiniimiine bagli olarak siddetli o6lgiide
daralma (Sekil 5) saptanmustir. Bu bulgu iizerine
yapilan T10 vertebra biyopsi Orneginde patolojik
inceleme akut spondilodiskit ile uyumlu piliy materyali
ve sekestrize kemik trabiikiilleri gdzlenmis, biyopsi
orneginden M. tuberculosis’e yonelik gonderilen
NAAT pozitif, yayma ve kiiltiir negatif bulunmustur.
Vertebra tiiberkiilozu tanis1 ile 2 ay HRZE ile
baslangi¢ tedavisi baglanmig, HR ile idame tedavisi ile
birlikte TB tedavisi 12 aya tamamlanmustir.

Olgu 7

27 yasinda kadin hasta, 2009 ve 2016 yillar1 arasinda
JRA tanisiyla sirasiyla etanercept, golimumab ve
adalimumab (TNF-alfa inhibitorleri) tedavisi almistir.
Bu siiregte 9 ay INH ile koruyucu ilag tedavisi almus,
TDT degerine ulasilamamistir. 2016 yilinda tedavisi
bir diger TNF-alfa inhibitorii olan sertolizumab ile
degistirilmigtir. Aralik 2019°da ates, oOksiiriik ve
balgam sikayetleri gelismesi lizerine ¢ekilen toraks
BT’de sag akciger iist lobda yaklasik 34x11 mm
kaviter lezyon ve her iki akcigerde yaygin miliyer
nodiiller tespit edilmistir (Sekil 6). Balgam yayma ve
kiiltiir sonuglart menfi bulunmustur. Bronkoskopi ile
alman BAL’da M. tuberculosis iiremesi gozlenmis,
yaymalar negatif bulunmustur. Yapilan ila¢ duyalilik
testlerinde birinci se¢enek tiiberkiiloz ilaglarina direng
gozlenmemistir. Bu bulgulara dayanarak, Subat
2020°de 2 ay HRZE ile baslangic, sonrasinda 10 ay
HR ile idame olmak {izere TB tedavisi toplam 12 aya
tamamlanmigtir. Tedavi sonrasinda diger
immiinsiipresif tedaviler ile hareket kisithligi devam
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eden hastaya IL-6 inhibitdrii olan tocilizumab tedavisi
baglanmis olup, hasta halen bu tedaviye devam
etmektedir.

Sekil 5.

Olgu 6’ya ait Torakal MR ’da spondilodiskite bagl
olarak prevertebral-anterior epidural mesafeye
uzanimi bulunan, yaklagik 5x4,5c¢cm ¢apinda olan
icerisinde disk mesafesinden hafif derecede epidural
mesafeye uzanan, 2x1cm ¢apindaki yogun icerikli sivi
koleksiyonu olan ve spinal kanal T10-11 diizeyinde
siddetli 6l¢iide daralmaya neden olan flegmon

gortiniimii
Olgu 8
34 yasinda kadin hasta, JRA tanisiyla 2011-2014
yular1  arasindabir ~ TNF-alfa  inhibitérii  olan

infliksimab tedavisi almig, 2014 yilinda ise tedavisi
diger bir TNF-alfa inhibitorii olan sertolizumab ile
degistirilmistir. Biyolojik ajan tedavileri Oncesi
yaptlan TDT 0 mm Oolgiilmiis olup koruyucu ilag
tedavisi Onerilmemistir. Kasim 2021'de hastanin
boyunda sislik sikayeti gelismis, yapilan servikal lenf
nodu biyopsisinde patolojik inceleme kazeifikasyon
nekrozu igeren granilomatdz iltihap ile uyumlu
bulunmustur. Tiiberkiiloz lenfadenit tanisi ile hastaya
2 ay HRZE ile baslangi¢ ve 7ay HR ile idame olmak
iizere toplam 9 ay tedavi planlanmigtir. Tedavi
siirecinde, metotreksat tedavisini tolere edememesi ve
kortikosteroid kullanmasina ragmen siddetli eklem
agrilar1 nedeniyle yeniden biyolojik ajan tedavisi
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baslanmasi planlanmis ve bu nedenle TB tedavisi 12
aya tamamlanmistir. Hastaya TB tedavisinin 9. ayinda
TNF-alfa inhibitorii etanercept tedavisi baglanmis ve
halen tedavisi devam etmektedir.

Sekil 6.

Olgu 7’ye ait Toraks BT de, sag akciger iist lobda
yaklasik 34x11 mm boyutunda kaviter lezyon ve her iki
akcigerde daginik yerlesimli ¢ok sayida miliyer
nodiiller

Olgu 9

32 yasinda erkek hasta, AS tanisiyla 2008-2018 yillari
arasinda TNF- alfa inhibitdrii olan adalimumab
tedavisi almig, 2018 yilinda diger bir TNF- alfa
inhibitorii olan golimumab tedavisine gegilmistir. Bu
tedaviler oncesinde koruyucu ilag tedavisi almamistir.
Nisan 2019'da hastada gece terlemesi, ates ve kilo
kayb1 sikayetleri gelismis olup, PAAG’de miliyer
patern (Sekil 7) izlenmis ve balgam 6rneginde yayma
ve M. tuberculosis kiltir pozitif sonuglanmistir.
IDT’de diren¢ saptanmamustir. Tiiberkiiloz hastaligt
tanist ile 2 ay HRZE ile baglangi¢ tedavisi baslanmis,
tedavinin ikinci ayinda almman balgam Orneginde
yayma pozitifligi devam etmesi lizerine baslangi¢
tedavisi 1 ay daha uzatilmistir. Tedavinin ii¢lincii
aymda balgam yaymalar1 negatif izlenmis, 4 ay HR ile
idame tedaviye gegilerek toplam tedavi 7 aya
tamamlanarak kiir ile sonlandirilmistir. Mart 2023'te
sabah tutuklugu ve eklem agrilar1 sikayetleri ile
hastaya IL-17 inhibitérii olan sekukinumab tedavisi
baslanmis olup halen tedavisi devam etmektedir.

Sekil 7.
Olgu 9’a ait tedavi oncesi akciger grafisinde bilateral
yaygin milier opasiteler. Tedavi sonrasi akciger
grafisinde milier opasiteler tamamen regrese
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Olgu 10

33 yasinda erkek hasta, Noro-Behget hastaligi
tanistyla 2017 yilinda TNF-alfa inhibitorii olan
infliksimab tedavisine baglanmistir. Tedavi Oncesi
yapilan TDT 10 mm olarak Olgiilmiis ve latent
tiiberkiiloz infeksiyonuna yonelik 9 ay boyunca INH
ile koruyucu ilag tedavisi uygulanmistir. Eyliil 2021
ayinda ates sikayeti ile bagvurmus olup, babasmnin 2
aydir akciger tiiberkiilozu tanisiyla tedavi aldigi
ogrenilmistir. Kontrol TDT 20 mm olarak 6l¢iilmiis,
balgam Orneklerinde M. tuberculosis {iremesi
saptanmamugtir. Toraks BT'de, subkarinal mesafede
3.5x2.5 cm boyutunda, paratrakeal alanda ise 2x1.5
cm boyutunda mediastende lenf nodu ile uyumlu
yumusak doku dansiteleri ve sag akciger iist ve orta
zon posteriorda silik siirli buzlu cam dansiteleri
izlenmis, sag akciger orta lob lateralde, sol akciger alt
lob laterobazalde ise fokal infiltrasyonlar ve 1 cm'den
kiigiik nodiiler buzlu cam dansiteleri izlenmistir.
Mevcut bulgular ile hastaya bronkoskopi yapilmis, her
iki brons agacinda, solda daha belirgin inci tanesi
seklinde sert beyaz lezyonlar izlenmis ancak hasta
islemi tolere edemedigi i¢in biyopsi alinamamus,
alman BAL o6rneginde M. tuberculosis {iremesi
saptanmamigtir. Mediastinal lenf nodlar1 nedeniyle
endobrongiyal ultrasonografi yapilmig ve
bronkoskopide de gozlenen inci tanesi seklinde beyaz
lezyonlardan transbrongiyal biyopsi alinmis, patolojik
inceleme sonucunda nekrozlagsmayan graniilomatoz
iltihap saptanmis ve biyopsi 6rneginden gonderilen M.
tuberculosis NAAT pozitif, yayma ve kiiltiir negatif
bulunmustur. Lenf nodlarina yénelik yapilan ince igne
aspirasyon biyopsileri benign olarak sonuglanmustir.
Bu Dbulgular dogrultusunda hastaya tiiberkiiloz
hastaligina yonelik 2 ay HRZE ile baslangic ve 4 ay
HR ile idame olmak {izere toplam tedavi 6 aya
tamamlanarak sonlandirilmistir.  Agustos 2022'de
diger immiinsiipresif tedavilere ragmen sag tarafli gii¢
kayb1 ve konusma bozuklugu sikayetleri gelismesi
iizerine infliksimab tedavisine tekrar baslanmis, hasta
halen mevcut tedavi ile takip edilmektedir.

Olgu 11

66 yasinda kadin hasta, RA tanisi ile JAK inhibitorii
olan barisitinib tedavisi almaktadir. Daha 06nce
biyolojik ajan tedavisi ve latent tiiberkiiloz
infeksiyonuna yonelik koruyucu ilag tedavisi dykiisii
bulunmamaktadir. Barisitinib tedavisinin 4. ayinda
hastanin boyunda sislik sikayeti gelismistir. Yapilan
lenf nodu eksizyonel biyopsisinde, patolojik inceleme
sonucu nekrozlasan graniilomatoz iltihap olarak
saptanmigtir. Tiiberkiiloz lenadenit tanisi ile 2 ay
HRZE ile baslangic ve 4 ay HR ile idame olmak {izere
toplam tedavi 6 aya tamamlanarak sonlandirilmistir.
Hastanin RA tedavisi biyolojik ajanlar disindaki
immiinsupresif tedaviler ile siirmektedir.

Olgu 12

30 yasinda erkek hasta, psoriatik artrit tanis1 ile TNF-
alfa inhibitorii olan adalimumab tedavisi almaktadir.
Tedavi baslangicinda g¢ekilen postero-anterior akciger
grafisi normal olarak degerlendirilmis, TDT 5 mm
olarak ol¢iilmiistiir. Latent tiiberkiiloz enfeksiyonuna
yonelik koruyucu ilag tedavisi Oykiisti
bulunmamaktadir. Tedavinin 12. ayinda, PAAG’de
sag hemitoraksta plevral eflizyon (Sekil 8)
saptanmustir. Plevral sivi drneklemesinde 6rneginde
M. tuberculosis yayma pozitif ve kiiltir negatif
sonuglanmustir. Balgam  orneklerinde  iireme
gozlenmemistir. Tiiberkilloz plorezi tamisi ile 2 ay
HRZE ile baslangi¢ ve 4 ay HR ile idame olmak iizere
toplam tedavi 6 aya tamamlanarak sonlandirilmistir.
Hastanin  eklem agrist  ve hareket kisithligi
sikayetlerinde artiy olmasi nedeniyle 2018 yilinda
tedavisine TNF-alfa inhibitérii olan etanercept
eklenmis olup tedavisi halen siirmektedir.

Sekil 8.
Olgu 12’ye ait tedavi dncesi akciger grafisinde sag
akciger alt zonda plevral efiizyon ve komsulugunda
heterojen radyoopasite. Tedavi sonrast radyolojik
bulgular tamamen regrese

Olgu 13

44 yasinda kadin hasta, AS tanis1 ile 2014-2016 yillar
arasinda TNF-alfa inhibitorii olan etanercept ve 2016-
2017 yillart arasinda diger bir TNF-alfa inhibitorii
olan golimumab tedavisi almistir. Biyolojik ajan
tedavisi Oncesinde yapilan TDT 10 mm saptanmis,
latent tiiberkiiloz infeksiyonuna yonelik 9 ay boyunca
INH ile koruyucu ilag tedavisi almistir. 2017 yilinda
ise TNF-alfa inhibitorii olan infliksimab tedavisine
gecilmistir. Tedaviden 60 ay sonra yapilan TDT 17
mm Ol¢iilmesi nedeniyle hastanin tetkikleri istenmis
olup PAAG olagan, balgam orneklerinde yayma
pozitif, M. tuberculosis kiiltir ve NAAT negatif
sonuglanmustir. Tiiberkiiloz hastaligi tanisi ile 2 ay
HRZE ile baglangic ve 4 ay HR ile idame olmak iizere
TB tedavisi 6 aya tamamlanmistir. Hastanin eklem
agrisi, hareket kisitliligi, sabah tutuklugu, kas
gligsiizliigii.  diger tedaviler ile kontrol altina
almamamis olup tliberkiiloz tedavisi idame tedavisi
sirasinda infliksimab tedavisi yeniden baglanmis ve
halen devam edilmektedir.
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Tartisma ve Sonug

Tiberkiiloz, diinya capinda yaygin bir enfeksiyon
hastaligt olup, 6zellikle immiinosupresif tedaviler alan
bireylerde nemli bir saglik sorunu olusturmaktadir®.
TNF-o blokaji graniilom yapisinda bozulmaya ve
mikobakterilerin yayilmasina yol agar. Bu nedenle,
TNF antagonist tedavi sonrasi tiiberkiiloz (TB) riski
belirgin olarak artmaktadir’. Merkezimizde 2010 ve
2023 tarihleri arasindaki on ¢ yillik donemde
biyolojik ajan tedavisi alan 2524 hasta arasindan 13
TB vakasi gelismesine (%0.51) iliskin bulgularimiz,
biyolojik ajanlarla tedavi goren hastalarda TB riskinin
arttigin1 vurgulamaktadir. Calismamizda TB hastaligi
saptanan olgular arasinda koruyucu tedavi alma
oranmin diisiik oldugu izlendi (% 46.2, 9 ay tedavi
siiresini ~ tamamlama ~ %30.8).  Immiinsiipresif
hastalarda  ekstrapulmoner tiiberkiiloz = goriilme
olasiligt artmasina ragmen, iilkemizden bildirilen
serilerden farkli olarak arastirmamizda saptadigimiz
TB olgularmin c¢ogunlugunu (%69) pulmoner TB
vakalar1 olusturmakta idi.

Latent tiiberkiiloz enfeksiyonundan aktif tiiberkiiloz
hastaligina progresyon i¢in tanimlanan en yeni risk
faktorii TNF antagonist tedavilerdir’. Anti-TNF
tedavileri etki mekanizmalarina gore dorde ayrilir;
simerik fare/insan anti-TNF antikorlar1 (infliximab ve
biyobenzerleri), insan veya humanize anti-TNF
antikorlar1 (adalimumab, golimumab ve
biyobenzerleri), humanize anti-TNF Fab’ fragmanlar1
(sertolizumab pegol) ve ¢oziinebilir TNF reseptor
fiizyon proteinleri (etanercept)®.

Kullanilan tedavi segeneginin, TNF-alfa blokaj giicii
arttikca TB riski de artmaktadir’.Ornek olarak
Britanya Romatoloji Dernegi, 2005-2008 yillar1
arasinda anti-TNF tedavi alan toplam 10.712 RA
hastasinda TB insidans hizin1 118/100.000 (olarak
bildirmistir’. Bu arastirmada etanercept, infliksimab
ve adalimumab alan hastalarda insidans hizlar
sirastyla  53/100.000; 123/100.000 ve 212/100.00
olarak bildirilmistir’. Pek ¢ok arastirmada giiglii TNF
blokajt  yapan, monoklonal antikor yapida
molekiillerin kullanimi, biyolojik tedavi alan hastalar
arasinda bile TB riskini arttiran bagimsiz bir risk
faktorii olarak belirlenmistir™®*.

TNF-alfa inhibitorii dis1 biyolojik tedaviler ile de TB
riski artabilmektedir. Ancak bu konuda bilgiler heniiz
sirl diizeydedir. Interlokin-6 (IL-6) lenfosit uyaric
bir faktor olarak enfeksiyonla miicadelede dnemli bir
rol oynar’. IL-6'min inhibisyonu viral, parazitik ve
bakteriyel enfeksiyonlara kars: savunma cevabinda rol
alan dogal ve adaptif bagisikligin bozulmasina yol
acabilir'®. IL-6 blokaji yapan bir monoklonal antikor
olan tocilizumab alan 3.800 RA hastasinin 4’iinde TB
gelismis, tociluzumaba atfedilen TB insidans hizi
0.22/ 100 hasta yili olarak tanimlanmustir''. Bu
nedenle tocilizumab tedavisi alan hastalarda da tedavi
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oncesi ve sonrasinda TB yoniinden tarama ve takip
yapilmast onerilmektedir''. B- lenfosit yiizey belirteci
CD-20 simerik monoklonal antikoru olan Rituxumab
icin TB gelisim riskinin, TNF-alfa blokerlerinden
daha diisiik oldugu tahmin edilmektedir. 980 hastanin
en az bir doz rituximab tedavisi aldig1 bir arastirmada
TB vakasi gozlenmemistir'”. Ancak olgu bazinda vaka
bildirimleri  bulunmaktadir’">. Arastirmamizda
gozlenen vakalarin bir tanesinde rituximab kullanimi
mevcuttur. Bu yoniiyle literatiirde az sayida bildirilen
rituximab sonrast TB vakalarma bir ek de bu seride

yer almaktadir. Janus kinaz inhibitorleri (JAK
inhibitorleri;  tofacitinib, Dbaricitinib, vb), RA
tedavisindeki  sitokin sinyal yolaklarin1 = bloke

etmektedir. JAK inhibitorleri ile de TB riskinde artig
gozlenmektedir. Tofacitinib ile tedavi edilen 5.671
hastanin yer aldigi bir aragtirmada, tiiberkiilozun
(insidans hizi 0.21 (%95 CI: 0.14 — 0.30) en sik
gozlenen firsatg1 enfeksiyon oldugu bildirilmistir'.
Baricitinib tedavisi alan hastalarda (n=3.492) firsatc1
infeksiyon gelisim riskini degerlendiren yeni bir
arastirmada ise tiiberkiiloz insidan shizi 0.1/100 hasta-
yil (%95 CL 0.1 — 0.2) olarak belirlenmistir'’.
Arastirmamizda gozlenen 13 TB olgusunun, 3’{ anti-
TNF dis1 biyolojik ajan kullanimina bagli oldugu
izlendi. Bunlarin 1°i tocilizumab, 1°, barisitinib, 1’1
rituximab  kullanimi  sonrast  gelisen sirasiyla,
extrapulmoner, ekstrapulmoner ve pulmoner TB
olgulartydi. Rituximab ve tocilizumab kullanimi
sonrast TB gelisimi 28. ve 20. aylarda gozlenirken,
baricitinib sonrasi, daha erken donemde, 4. ayda TB
gelisimi gozlendi.

Ulkemizde ise 2002 ile 2013 yillar1 arasinda farkli
zaman kesitlerinde, farkli illerden bildirilen serilerde
TNF antagonist tedavi sonrasi aktif TB insidans hizi,
2005 ve 2007 yillar1 arasinda Gaziantep’de
833/100.000'%, 2005-2008 yillart arasinda Adana’da
1.600/100.000", istanbul Capa Tip Fakiiltesi’nde
2005-2015 yillart arasinda takip edilen 1887 hasta icin
423/100.000*°  ve Istanbul  Cerrahpasa  Tip
Fakiiltesi’nde 2003-2013 yillar1 arasinda takip edilen
1.964 hastada 466/100.00”' arasinda  degistigi
izlemektedir. Kisacik ve arkadaglar1 Tiirkiye’de, 2002-
2012 yillan arasinda, toplam 15 merkezde TNF-alfa
inhibitor tedavi alan 10.434 hasta icin tiiberkiiloz
insidans hizim1  690/100.000 olarak bildirmistir®.
Aragtirmamizda, 2010 ve 2023 tarihleri arasindaki on
ic yillik donemde biyolojik ajan tedavisi alan
hastalarimizda tiiberkiiloz insidans hizi, daha Onceki
on yilda bildirilen sonuglarla benzer sekilde,
515/100.000 olarak saptanmustir. Biyolojik tedavi
baslandiktan sonra aktif tiiberkiiloz hastalig1 gelismesi
icin gegen siirenin, daha Onceki arastirmalarla
(yaklasik 25 - 26 ay) benzer sekilde 28.0 ay oldugunu
gozledik™™?'.

Arastirmamizda saptadigimiz  TB  hastalarimizda
koruyucu tedavi alma oran1 % 46.2 idi. Ancak, yeterli
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sire (9 ay) koruyucu tedavi alma oraninin % 30.8
oldugu, %15.4 olgumuzun ise Onerilen tedavi
stiresinden daha kisa siire izoniazid kullandig1 izlendi.
TNF-alfa inhibitor tedavi alan hastalarin derlendigi
arastirmalarda koruyucu tedavi alma oran1 Cagatay ve
arkadaglarimin  arastirmasinda, %86°%; Borekgi ve
arkadaglarinin aragtirmasinda %63.6 olarak
bildirilmisti®'. Borekgi ve arkadaslari, koruyucu tedavi
alan 1250 hastanin 8’inde, koruyucu tedavi almayan
714 hastanin 8’inde TB gelistigini gozlenmis ve iki
gurup arasinda TB gelisimi yoniinden istatistiksel
olarak anlamh bir fark saptanmamustir (p=0. 3)*".
Kisacik ve arkadaglarinin, toplam 15 merkezden
TNF-alfa inhibitor tedavi alan 10.434 hastay1
inceledigi arastirmasinda, yetersiz siire ve diizensiz
izoniazid kullanimi TB gelisimi i¢in bagimsiz bir risk
faktorii (OR: 3.15, %95 CI: 1.43 — 6.90, p=0.004)
olarak tanimlanmustir®.

Immunsiipresif ~ olgularda  gelisen tiiberkiiloz
vakalarinda ekstrapulmoner tutulum sikliginin daha
fazla oldugu gozlenmektedir. TB tanis1 alan
hastalarimizin =~ %69’unda  pulmoner, %31’inde
ekstrapulmoner tutulum saptandi. Oysa ki, Cagatay ve
arkadaglarinin  arastirmasinda, ekstrapulmoner TB
oram %>54.5”; Kisacik ve arkadaslarimin toplam 15
merkezden hastalar1 inceledigi arastirmasinda ise %53
oldugu gozlenmistir®.

Arastirmamizin kisitliliklart arasinda, biyolojik ajan
kullanim dagilim yilizdesi tim g¢alisma evreninde
kaydedilmemistir. Bu nedenle farkli biyolojik
ajanlarda  gelisen tliberkiiloz insidans hizlari
hesaplanamamustir. Aktif tiiberkiiloz gelisen hastalarin
%38,5’inde biyolojik ajan ile tedavi oncesi PPD
degeri dosya Dbilgilerinde yer almadigi ig¢in
degerlendirilememistir. Dolayistyla, bu hastalarda
koruyucu tedavi endikasyonu olup olmadigi bu
verilerle degerlendirilememistir. Ancak arastirmamiz,
iilkemizde tek merkezde bildirilen drneklem
biiyiikliikleri ile karsilastirildiginda oldukga biiyiik bir
seride tiiberkiiloz insidans hizini tamimlama imkani
vermistir. Ayrica, literatiirde rituximab tedavisi alirken
bildirilen az sayidaki tiiberkiilloz olgusundan biri,
arastirma popiilasyonumuz igerisinde yer almaktadir.

Sonug olarak, hastanemizde, 2010 ve 2023 tarihleri
arasindaki donemde biyolojik tedavisi alan hastalarda

tiiberkiiloz insidans hizinin  515/100.000 oldugu
izlenmigtir. TB hastalig1 saptanan olgular arasinda
koruyucu  tedavi alma  oranmun  distktir.

Immiinsiipresif hastalarda ekstrapulmoner tiiberkiiloz
goriilme olasiligi artmasina ragmen, arastirmamizda
saptadigimiz TB  olgulart  arasinda  pulmoner
tiiberkiiloz olgularinin dominansi dikkatimi ¢ekmistir.
TNF-alfa blokeri haricinde barisitinib, tocilizumab ve
rituximab kullanimi ile de tiiberkiilloz gelisim riski
artmaktadir. Biyolojik ajan tedavileri ile iliskili
tiiberkiiloz vakalarimizin biri IL-6 resptoér antikoru
tocilizumab kullanimi, biri janus kinaz inhibitori

barisitinib, biri de CD-20 monoklonal antikoru
rituksimab ~ kullanimi  ile  iliskilidir.  Ozellikle,
rituximab kullanimi ile tiiberkiiloz gelisim riski az
goriilmekle birlikte, olgularimiz arasinda bir hastada
bu risk faktorii dikkatimiz ¢ekmistir. T.C. Saglik
bakanlig1 Tiiberkiiloz Tan1 ve Tedavi Rehberinde anti-
TNF tedavi alan hastalarda TB yonetim algoritmasi
agikca tanimlanmigtir. Rehberin bu boliimii anti-TNF
dis1 biyolojik tedaviler ile iliskili TB yonetimini de
kapsayacak sekilde genisletilmelidir.
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ABSTRACT

A relationship between endothelial dysfunction and oxidative stress has been shown in the pathogenesis of diabetes and/or hypertension.
Antihypertensive drugs (angiotensin-converting enzyme inhibitors [ACEi], angiotensin II type 1 receptor blockers [ARB], and third-
generation beta-blockers) can improve oxidative stress. This study evaluated the effects of losartan (ARB) treatment alone and combined
with cilazapril (ACEi) or carvedilol on oxidative stress and antioxidants in hypertensive type 2 diabetic patients. Thirty of 56 patients
completed the study. All patients received 50 mg losartan daily for 6 weeks, then were randomised into three groups for 6 weeks. In the first
group, losartan was increased to 100 mg/day, and in the second and third groups, carvedilol or cilazapril was added to losartan 50 mg/day
treatment, respectively. Apolipoprotein B malondialdehyde (basal and A-MDA), serum paraoxonase (PON) and arylesterase (AE),
erythrocyte superoxide dismutase (SOD) and glutathione peroxidase (Gpx) parameters were studied. The characteristics of the three groups
were comparable (p>0.05). Blood pressure (BP) decreased significantly in all three groups before and after randomisation in the six-week
periods. The largest BP decrease was seen in the ARB+ACEi group (systolic BP: 16.5+7.4 mmHg, diastolic BP: 10.5+2.8 mmHg), and the
smallest decrease was seen in the high-dose ARB group (systolic BP: 9+6.1 mmHg, diastolic BP: 3+4.8 mmHg). Throughout the study, no
significant changes were detected in basal and A-MDA levels and SOD, Gpx, PON and AE activities in inter- and intra-group comparisons.
Our observations showed that different antihypertensive therapy approaches effectively lowered BP in hypertensive type 2 diabetics but did
not affect oxidant and antioxidant systems in the short term.

Keywords: Type 2 diabetes mellitus. Hypertension. Antihypertensive agents. Oxidative stress. Antioxidants. Losartan. Cilazapril.
Carvedilol.

Hipertansif Tip 2 Diyabetik Hastalarda Antihipertansif Tedavi Yaklasimlar1 ve Oksidan-Antioksidan Sistem iliskisi

OZET

Diyabet ve/veya hipertansiyon patogenezinde endotel disfonksiyonu ile oksidatif stres arasinda iliski oldugu bildirilmistir. Antihipertansif
ilaglar (anjiyotensin doniistiiriicii enzim inhibitdrleri [ACEi], anjiyotensin II tip 1 reseptor blokerleri [ARB] ve iiglincii nesil beta blokerler)
oksidatif stresi iyilestirebilirler. Bu calismada losartan (ARB) tedavisinin tek basma ve silazapril (ACEi) veya karvedilol ile birlikte
kullanimiin, hipertansif tip 2 diyabetik hastalarda oksidatif stres ve antioksidanlar tizerindeki etkilerini degerlendirildi. Elli alt1 hastadan
30'u calismayr tamamladi. Tiim hastalar 6 hafta boyunca giinliik 50 mg losartan ald1, sonra alt1 hafta icin 3 gruba randomize edildiler. ilk
grupta losartan 100 mg/giin'e ¢ikildi, ikinci ve {iglincii gruplarda losartan 50 mg/giin tedavisine sirasiyla karvedilol veya silazapril eklendi.
Apo B-igeren lipoproteinlerin malondialdehit (bazal ve A-MDA), paraoksonaz (PON), arilesteraz (AE), eritrosit siiperoksit dismutaz (SOD)
ve glutatyon peroksidaz (Gpx) parametreleri cahisildi. Ug grubun karakteristikleri karsilastirilabilirdi (p>0.05). Her ii¢ grupta da
randomizasyon Oncesi ve sonrasi altigar haftalik donemlerde kan basinglart (KB) anlamli sekilde azaldi (p<0.05). En fazla KB diisiisii
ARB+ACEIi grubunda (sistolik KB: 16.5+7.4 mmHg, diyastolik KB: 10.5£2.8 mmHg) ve en kiigiik diislis yiiksek doz ARB grubunda
(sistolik KB: 94+6.1 mmHg, diyastolik KB: 3+4.8 mmHg) goriildii. Calisma boyunca gruplar arasi ve grup i¢i karsilastirmalarda bazal ve A-
MDA, SOD, Gpx, PON ve AE aktivitelerinde anlamli bir degisiklik saptanmadi. Goézlemlerimiz hipertansif tip 2 diyabetiklerde farkl
antihipertansif terapi yaklagimlarinim KB’ni disiirmede etkili olduklarmi fakat kisa doénemde oksidan ve antioksidan sistemleri
etkilemedigini gostermistir.

Anahtar Kelimeler: Tip 2 diabetes mellitus. Hipertansiyon. Antihipertansif ilaclar. Oksidatif stres. Antioksidanlar. Losartan.
Silazapril. Karvedilol.
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Oxidative stress may have a critical role in endothelial
dysfunction in diabetic and/or hypertensive patients'”.
Chronic hyperglycemia and dyslipidemia in diabetic
patients lead to oxidative stress and persistent
inflammation through the production of reactive
oxygen species (ROS) and accelerate the loss of renal
function®. In addition to hemodynamic factors such as
hypertension and hyperfiltration, chronic
inflammation, insulin resistance, and adipokine
dysregulation also play a role in renal damage
associated with metabolic syndrome. Furthermore,
persistent chronic inflammation is associated with
endothelial dysfunction and increased sympathetic
activity4. Although hypertension is common in
patients with type 2 diabetes mellitus (T2DM), most
of them do not have clinical signs of kidney damage in
the early stages’. In addition to glycemic control in
patients with T2DM, reasonable blood pressure (BP)
control also reduces the risk of developing
cardiovascular disease and diabetic microvascular
complications, which are the leading causes of death®.

Treatment of hypertension in patients with T2DM
includes lifestyle changes and pharmacological
treatment. The renin-angiotensin-aldosterone system
(RAAS) antagonists, calcium channel blockers (CCB),
thiazide and thiazide-like diuretics, and beta-blockers
can be used alone or in appropriate combinations to
control BP. However, the presence of renal
dysfunction and proteinuria in the patient makes
RAAS antagonists the first-line treatment due to their
renal protection and cardiovascular advantages. RAAS
antagonists can be combined with CCB or diuretics’.
However, combination therapy with angiotensin-
converting enzyme inhibitors (ACEi) and angiotensin
IT type 1 receptor blockers (ARB) may result in a
higher rate of adverse renal outcomes than
monotherapy alone®. Despite some metabolic adverse
effects of other Dbeta-blockers (propranolol,
metoprolol,  atenolol, etc.)g’lo, carvedilol, a
nonselective beta- and alphal-blocker, may not have
adverse effects on glucose control''. The relationship
between oxidative stress and vascular damage in
hypertension may be significant even in the selection
of antihypertensive drugs'>'">. ACEi, ARB, and third-
generation beta-blockers, including carvedilol, used
alone or in combination, may have beneficial effects
on oxidative stress beyond their antihypertensive and
antiproteinuric properties, but the literature data on
this subject are limited. This study evaluated the short-
term impact of losartan alone and high-dose losartan
and losartan-cilazapril (ACEi) or carvedilol
combination on oxidative stress and antioxidant
markers in hypertensive type 2 diabetic patients.
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Material and Method

Patient selection

In this study, adult patients diagnosed with (T2DM)
who applied for hypertension treatment were
evaluated. Eighty-eight patients were enrolled in the
study. Exclusion criteria ~were history of
hypersensitivity and allergy to ACEi, ARB or beta-
blockers, heart failure, arrhythmias, acute coronary
syndrome, bradycardia (pulse rate 50 beats/min),
history of thromboembolic event, chronic obstructive
pulmonary disease or bronchial asthma, pregnancy,
lactation, acute infection or  inflammation,
dehydration, renal artery stenosis, hyperkalemia (>5.5
mmol/L), use of immunosuppressive drugs, overt
proteinuria (>300 mg/d), Stage 3 hypertension (>180
and/or >110 mmHg) and Stage 4 chronic kidney
disease (creatinine clearance <30 mL/min/1.73 m?).
The local ethics committee approved the study
protocol. Informed consent was obtained from all
patients before the study. Of the 32 patients, 25 did
not meet the acceptance criteria, three did not accept
to be included in the study, and four were excluded for
other reasons. Fifty-six patients who met the study
criteria were included in the study.

Study design

After a 2-week follow-up period, all patients received
losartan 50 mg/day as a single dose for 6 weeks. Then,
patients were randomized sequentially into three
groups at the end of the 6™ week. Losartan dose was
increased to 100 mg/day in the first group (ARB100
group, n: 17), and carvedilol (6.25 to 25 mg/day) was
added in the second group (ARB50+C group, n: 21)
and cilazapril (1 to 5 mg/day) in the third group
(ARB50+ACEi group, n: 18) to losartan 50 mg/day
treatment for another 6 weeks. BPs of thirty patients
were monitored for 2 weeks. Systolic and diastolic
BPs were measured on the right arm using a suitable
cuff size after the patient rested for 10 minutes in a
sitting position. Three measurements were taken at 2-
minute intervals, and their averages were taken. In
addition, the patients' heights and weights were
measured, and their body mass indexes
(BMI=weight/height® formula) were calculated.

If potassium levels were below 5.5 mmol/L during
follow-up and creatinine levels did not increase by
more than 30% from baseline, drug doses were
increased for BP control. After randomization, 17
patients were included in the 1% group (losartan 100
mg). Three patients dropped out of the study; one had
inadequate BP control. Three patients did not continue
in the study for other reasons. Twenty-one patients
were included in the 2™ group (losartan 50 mg +
carvedilol 6.25-25 mg). 4 patients dropped out of the
study. 2 patients had drug intolerance. Four patients
did not continue in the study for other reasons.
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Eighteen patients were included in the 3™ group
(losartan 50 mg + cilazapril 1-5 mg). 2 patients
dropped out of the study. 2 patients had drug
intolerance. Four patients did not continue in the study
for other reasons.

Ten patients in each of the three groups completed the
study. The findings of 30 patients who completed the
3-month treatment period were examined. Thirty
patients (15 males, 15 females, mean age 58.9+8.73
years, range 45-76) who were hypertensive (systolic
and diastolic BP ranges: 140-170 and 85-99 mmHg,
respectively) and who had not wused any
antihypertensive and/or beta-blocker drugs in the last
3 months were included in the study. The known mean
duration of diabetes and hypertension were 10.2+5.1
and 8.2+6.8 years, respectively. Patients received oral
antidiabetic (n: 21) or insulin (n: 9) treatment and diet
for diabetes mellitus.

Laboratory assessments

Fasting blood samples were collected from all patients
2 weeks before treatment (week —2), immediately
before treatment (week 0), at week 6 of treatment
(week 6), and 6 weeks after randomization to drug
groups (week 12). Routine biochemical tests were
measured using an autoanalyzer (Aeroset System
Abbott, Abbott Laboratories, Diagnostic Department,
Illinois, USA) and complete blood count using an
autoanalyzer (Abbott Cell-Dyn 3700SL, Abbott
Laboratories, Diagnostic Department, Illinois, USA).

Blood was withdrawn from the antecubital vein in the
fasting state in EDTA-containing and non-additive
tubes and was processed in the laboratory immediately
after collection. Sera and plasma were separated by
centrifugation at 1,500 g for 10 min. Serum aliquots
for paraoxonase/arylesterase measurements were kept
at —80 °C until the analyses were performed. A part of
the whole blood was frozen for Gpx determination.
Red blood cells for SOD determination were washed
with saline and frozen after hemolysis. Oxidative
status (basal) and oxidizability of apolipoprotein B-
containing lipoproteins were studied in plasma within
24 hours.

Paraoxonase activity was determined as described by
Eckerson et al.'. The rate of hydrolysis of paraoxon
was measured by monitoring the increase in
absorbance at 412 nm at 25 °C. The amount of p-
nitrophenol generated was calculated from the molar
absorptivity coefficient at pH 10.5, which was 18,290
M-1 cm-1. Phenylacetate was used as a substrate to
measure the arylesterase activity. Enzymatic activity
was calculated using its molar absorptivity coefficient,
1,310 M-1 cm-1". Red blood cell SOD and whole
blood Gpx activities were determined using Randox
kits (Antrim, UK). Briefly, the determination of SOD
activity was based on the production of O2- anions by
the xanthine/xanthine oxidase system. Gpx was

catalyzed by the oxidation of reduced glutathione in
the presence of cumene hydroperoxide. Depletion of
nicotinamide adenine dinucleotide phosphate was
measured spectrophotometrically at 340 nm. To
examine the oxidative status (basal) and oxidizability
of apolipoprotein B-containing lipoproteins, this
fraction was precipitated with dextran sulfate—
magnesium chloride, and then EDTA was removed as
described by Zhang et al.'®. The cholesterol
concentration  of  apolipoprotein  B-containing
lipoprotein fraction was adjusted to 200 mg/mL with
phosphate-buffered saline. The MDA level of
apolipoprotein B-containing lipoprotein fraction was
measured before (basal) and after 3-h incubation with
copper sulfate (final concentration 50 nmol/L) at 37.8
°C. The basal value was subtracted from the 3 h value
to obtain AMDA. Basal MDA represented the basal
oxidative status of the apolipoprotein B-containing
lipoprotein fraction, whereas AMDA represented the
degree of oxidative modification (peroxidation
capacity)'’. MDA levels in this fraction were
determined by the thiobarbituric acid reactive
substances (TBARS) assay. MDA produced by the
hydrolysis of lipid hydroperoxides heated under acid
conditions reacts with TBA to form a complex that
absorbs maximally at 532 nm. The complex was
measured after extraction into butanol and quantified
against MDA standards generated from 1,1V,3,3V
tetracthoxypropane, which gave equimolar amounts of
MDA under the same reaction conditions'® The final
results were given as nmol MDA/mg cholesterol .

Statistical analysis

Data were analyzed using SPSS for Windows (version
29.0.0, IBM SPSS Statistics) licensed package
program. Numerical variables were given as
arithmetic mean and standard deviation. Fisher-
Freeman-Halton exact test was used to compare
categorical variables between groups. A non-
parametric Wilcoxon signed-rank test was used to
compare numerical variables within groups. In
comparing differences between groups, pre-treatment
and post-treatment values were divided by pre-
treatment values, and percentage changes were
calculated. The Kruskal-Wallis test was used to
compare groups. In the case of significance, the
Mann-Whitney U test was used to compare groups.
P<0.05 was accepted for statistical significance.

Results

Age, gender, diabetes and hypertension durations, oral
antidiabetic drug, and insulin usage among the three
groups were comparable (p>0.05). Other studied basal
laboratory values were given in Table 1.

No significant change was found in the BP values of
the groups in the drug-free period (week —2 vs 0). In
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the comparison between the groups, systolic (p=0.015)
and diastolic (p=0.033) BP values of the ARB50+C
group, and only diastolic BP values of the
ARB50+ACEi group (p=0.025) were significantly
lower compared to the ARB100 group at week 12. In
all three groups, systolic and diastolic BPs decreased
significantly (p<0.05) during the losartan 50 mg daily
treatment period (week O vs 6) and in the post-
randomization period (week 6 vs 12). Only in the
ARB100 group was the decrease in diastolic BP not
significant in week 12 compared to week 6 (p=0.083)
(Table II). At the end of the post-randomization
treatment period, the most significant decrease in BPs
was seen in the ARB50+ACEi group (systolic BP:
16.5+7.4 mmHg, diastolic BP: 10.5+2.8 mmHg), and
the smallest decreases in the ARB100 group (systolic
BP: 9.0+£6.1 mmHg, diastolic BP: 3.0+4.8 mmHg). In
the ARB50+C group, systolic and diastolic BP
decreased by 13.0+7.4 mmHg and 8.5+7.1 mmHg,
respectively.

Table 1. The baseline characteristics of patients (week

-2)
ARB100 ARB50+C ARB50+AC
Variables group group Eigroup P-value
(n:10) (n: 10) (n: 10)

Age (years) 56.4+7.3  56.848.3 63.749.1  0.145
Gender (M/F) 37 5/5 713 0.262
DM duration (years)  9.9+4.1 10.845.5 9.9+59  0.777
HT duration (years) 9.66.3 6.5+4.5 87492  0.503
OAD/insulin usage 713 6/4 8/2 0.879
(n)

Weight (kg) 85.6+13.6 740499  814%123 0.163
BMI (kg/m?) 32033  29.0+3.7 306459  0.465
Systolic BP (mmHg) 149.5+4.9 148.5+94 1522454 0.319
Diastolic BP (mmHg) 91.9+40  93.3%3.7 93.1#42  0.756
Hemoglobin (g/dL) 13321 13.7#12  138+1.24 0.890
SCr (mg/dL) 0.97£0.27 1.10+0.34  1.14+0.23 0.238
Na™ (mmol/L) 139.1£25 141.7+#46 141.0+16 0.194
K* (mmol/L) 455+0.37 471049 457x043 0.875
FPG (mg/dL) 186.0+54.7 161.8+62.1 138.8+15.2 0.116
2h PG (mg/dL) 268.4+64.1 219.3+1104 228.7+54.1 0.155
HbA1c (%) 9.02£1.28 8.26+1.91 7.83+£1.55 0.215
T-chol (mg/dL) 213453 199454 179436  0.255
LDL-chol (mg/dL) 138439 135448 108+22  0.163
TG (mg/dL) 142460 144+78 130£77  0.717

ARB: angiotensin II type 1 receptor blocker; ACEi: angiotensin-
converting enzyme inhibitor; C: carvedilol; M: male; F: female;
DM: diabetes mellitus; HT: hypertension; OAD: oral antidiabetic
agent; BMIL: body mass index; BP: blood pressure; SCr: serum
creatinine; Na: sodium; K': potassium; FPG: fasting plasma
glucose; 2h PG: 2-hour plasma glucose; HbAlc: hemoglobin Alc;
T-chol: total cholesterol; LDL-chol: low-density lipoprotein
cholesterol; TG: triglyceride.

The three groups' weight and BMI values, fasting
plasma glucose, serum creatinine, potassium, and
sodium levels were comparable. In intragroup
comparisons, mean weight (p=0.013) and BMI
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(p=0.011) wvalues decreased significantly in the
ARB100 group at week 12 compared to week 6. In the
ARBS50+ACEi group, these values decreased
significantly in week 6 compared to week 0 (p=0.005)
but did not change in week 12. Fasting plasma
glucose, serum creatinine, potassium, and sodium
levels did not change significantly during the
treatment periods in all three groups (Table II). After
12 weeks, 2-hour plasma glucose and HbAlc levels in
the ARB100, ARB50+C and ARBS50+ACEi groups
were 193+£26, 177444 and 219470 mg/dL and
7.56+0.91, 7.48+1.39 and 6.91+0.79%, respectively.
There was no significant difference in these values
between the groups. When baseline (week —2) values
were compared, 2-hour plasma glucose (p=0.005) and
HbAlc (p=0.017) levels decreased significantly in the
ARB100 group. The changes in the ARB50+C group
were insignificant. Only the HbAlc level decreased
significantly in the ARB50+ACEi group (p=0.028).

Table II. Changes in laboratory parameters of the
three groups throughout the study

ARB100 ARB50+C ARB50+AC
Variables Period group group Eigroup P-value
(n: 10) (n:10) (n: 10)

Week 0 8354135 733195 813127 0.180

Weight (kg) Week 6 82.1£132 728495 7924120 0.242

Week 12 80.7£13.4 7181101 788119 0.246

Week 0 31.24£3.15 29.243.82 30.7#6.27 0.620

|BMI (kg/m?) Week 6 30.8£2.97 29.0+£3.49 28.8+6.59 0.670
Week 12 30.0+£3.16 28.5+£3.89 29.8+5.99 0.910

Week 0 147471 145£7.0 150£59  0.169

Systolic BP \yoois  13:65 133£67 138457 0195

(mmHg)

Week 12 127£4.8 120481 122491 0.045

Week 0 89+5.6 89+5.7 93441 0.132

Diastolic BP oo g 81431 81462  83t42 0431

(mmHg)

Week 12 78+4.2 73491 72454 0.044

Week 0 147422 16761 153423 0.703

|FPG (mg/dL) Week 6 154146 163+42 13917 0.562
Week 12 133126 149443 140+28 0.884

Week 0 0.93£0.28 1.17420.40 1.11£0.21 0.140

SCr (mg/dL) Week 6 0.96£0.30 1.10+0.33 1.13£0.20 0.243

Week 12 0.99+0.29 1.13+0.34 1.13£0.26 0.278

Week 0 4784042 4.82+0.38 4.57+0.36 0.356

|K* (mmol/L) Week 6 4.78+0.36 4.72+0.48 4.50£0.23 0.205
Week 12 46140.31 4.61+£0.36 4.76+0.41 0.457

Week 0 140.94£3.54 141.9+2.46 142.1+£3.31 0.599

[Na Week 6 141.543.71 140.9+£3.63 143.1£3.54 0.507

(mmollL)
Week 12 141.124.40 140.9£3.51 143.2+2.34 0.233

ARB: angiotensin II type 1 receptor blocker; ACEi: angiotensin-
converting enzyme inhibitor; C: carvedilol; BMI: body mass index;
BP: blood pressure; FPG: fasting plasma glucose; SCr: serum
creatinine; K': potassium; Na : sodium.
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Basal-MDA and A-MDA levels, SOD, Gpx, PON, and
AE activities of 30 patients did not change
significantly both during the 2-week drug-free period
and the 6-week 50 mg losartan treatment period. The
baseline values of the three groups at week 6 were
similar.  When the Dbaseline values before
randomization (week 6) were compared in the three
groups, no significant difference was found in week
12. There was no difference between the changes in
the ARB100, ARB50+C, and ARB50+ACEi groups
after six weeks of treatment. No statistical significance
was observed when the changes in the ARB50 (n: 30)
and treatment periods of the three groups were
compared (Table III).

The 30 patients who could continue the study tolerated
the treatment regimens well. No significant increase in
serum potassium and creatinine levels or hypotension
was observed during the study in these patients.

Discussion and Conclusion

Our study showed that losartan (ARB) treatment
alone/increased doses and combined with cilazapril
(ACEIi) or carvedilol (third-generation beta-blocker)
significantly reduced BP in patients with type 2
diabetes and hypertension without any significant side
effects. The most significant decrease in BPs was
observed in the ARB50+ACEi group. However, these
antihypertensive treatment protocols did not affect
antioxidant and oxidant systems for 3 months.

The choice of antihypertensive drugs in diabetic
patients should be individualized according to

proteinuria, renal function, and other factors.
Although all major classes of antihypertensive
medications provide cardiovascular benefits in type 2
diabetes, RAAS antagonists are preferred because of
their  renoprotection, improvement in insulin
resistance, and other favourable metabolic effects™*".
The 2023 European Society of Cardiology/European
Society of Hypertension (ESC/ESH) guideline
emphasizes the importance of initiating dual
combination therapy, one of which is a RAS blocker,
in diabetic hypertensives to achieve BP targets.
SGLT2 inhibitors and GLP-1 receptor analogs may
help improve BP control along with glucose control,
even in patients receiving multiple antihypertensive
therapies. The newer nonsteroidal mineralocorticoid
receptor antagonist (MRA) finerenone may be
considered®.

In dual RAAS blockade, ACE inhibition reduces
circulating and tissue AIl and increases bradykinin,
which promotes nitric oxide production, and ARBs
completely block AT1 receptors and may also activate
AT?2 receptors®. The combination of ACEi and ARBs
is not recommended, mainly because of the risk of
hyperkalaemia. Prolonged hypotensive episodes may
adversely affect the kidneys, possibly in patients with
reduced renal autoregulatory capacity®. Dual RAAS
blockade may be an option in patients with advanced
proteinuric nephropathy”**. However, its effect on
CKD outcome is unclear. Another study also found
that combining ACEi and ARBs reduced albuminuria
in patients with proteinuric diabetic kidney disease but
did not slow disease progression in the long term®.
Dual RAAS blockade may slow or prevent renal

Table III. The changes in oxidant and anti-oxidant systems of patients throughout the study

Drug Period PON AE S0D Gpx (nzZSIaI\IIII\DMA?Iﬁg (nmtﬁnanI[I;):Img
(UIL) (KUIL) (Ulg Hb) (Ulg Hb) o) ehol)
Week —2 181341051 104.1461.1 1042045527  13.248.9 452124 44.9+26.4
ARB50 group  Week 0 2056+1089 913+30.9 1231247915 203540 44.1+19.2 40.130.7
(n: 30) Week 6 20091029 95.8+24.4 1263946542 153115 46.2+19.3 62.1£29.5
0-6weeks (%)  136£86.3 127414  23.0467.9 192047251  14.3t493  1858+364.4
Week 6 24761197 10164270 1315946582  15.8+15.1 52.726.0 7124226
ﬁf?;;’o group ek 12 21241254 1035+27.6 11028+4144 162455  43.9+124 7824213
' 6-12 weeks (%) —1.80+18.75 511+32.11 —6.54+3125 250434933 —230+5340 131206
Week 6 1953+1105 93.04250 1322.9+887.6  13.2+10.4 425+18.0 46.0£34.3
al:a?g;nc 9roup ek 12 226041383 9514227 1344246880  13.8412.0 48.7£155 55.7+37.8
6-12 weeks (%) 24.39t41.50 4.22+16.74 2056£7021 24417087  40.57+11292 2074245
Y 150.8456.9 9274226 1153.0£3707  17.0£9.0 4354114 69.3£26.3
group Week 12 15184572 9084255 1084.142703  126+7.7 46.0+11.4 7724239
(n: 10) 6-12 weeks (%) —3.58420.26 —2.92+7.74 —3914919 —18.31£42.12  9.50+29.62 15.3423.9

PON: paraoxonase activity; AE: arylesterase activity; SOD: erythrocyte superoxide dismutase; Gpx: glutathione peroxidase; MDA:
malondialdehyde; Hb: hemoglobin; chol: cholesterol; ARB: angiotensin II type 1 receptor blocker; ACEi: angiotensin-converting enzyme

inhibitor; C: carvedilol.
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function loss, particularly in diabetic CKD patients at
high cardiovascular risk, but adverse events should be
closely monitored®®”’. Our study focused on the
effects of different regimens on antioxidant and
oxidant systems, and no significant renal events were
observed in our cohort at 3-month follow-up.
Nevertheless, our analysis of renal outcomes of these
different protocols up to 1 year is ongoing in this
context.

Dysregulated ROS production (oxidative stress) in
humans and experimental models influences cellular
processes in systems that contribute to the increase in
BP in the development of hypertension (such as the
cardiovascular, renal, immune, and central nervous
systems or RAAS)*%. Regulation of RAAS, which
controls BP, activation of the immune system that
triggers inflammation, and production of ROS leading
to oxidative stress and redox-sensitive signalling play
a role in the pathogenesis of hypertension”. A study
on redox imbalance in hypertensive patients found
decreased levels of catalase, glutathione, and MDA
and increased levels of Gpx and ceruloplasmin in
hypertensives compared with controls®. Oxidative
stress may be a result of vascular damage observed in
hypertension. In a study in hypertensive individuals,
when 50 mg atenolol was given with 12.5 mg
hydrochlorothiazide without any antioxidant for three
months, the increase in serum MDA levels was
reduced with the decrease in BP, and the reduction in
SOD, Gpx, vitamins E and C was increased®. On the
contrary, another study showed that oxidative stress
did not increase in treated and untreated hypertensive
patients compared to normotensive patients®. Since
our study did not include a healthy control and non-
diabetic hypertensive group, comparing the oxidant
and antioxidant status of hypertensive patients with or
without T2DM with normotensive individuals was
impossible.

RAAS antagonists improve endothelial function and
prevent vascular remodelling, reducing cardiovascular
risk. ACEi and ARBs improve endothelium-dependent
vasodilation by stimulating antioxidant effects and NO
release’. The renin blocker aliskiren exhibits
antioxidant properties by reducing the increase in
ROS produced by RAAS®®. Nebivolol is a third-
generation beta-blocker and is highly selective for the
betal-adrenoceptor’’. CCB and nebivolol may also
improve endothelial function, but classical beta-
blockers are ineffective. Carvedilol may also improve
endothelial function as a scavenger of oxygen-free

radicals®>"8,

There are numerous studies supporting the antioxidant
properties of antihypertensive drugs. These drug
groups include some beta-blockers such as
propranolol, nebivolol, carvedilol and celiprolol (but
not atenolol), a CCB amlodipine, enalapril and other
ACEi (SH-containing captopril, lisinopril and
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zofenopril)*’. Positive changes in oxidative stress by-
products and/or antioxidative enzymatic mechanisms
may also occur independently of the choice of
treatment with beta-blockers such as carvedilol and
nebivolol, CCBs (lacidipine), RAAS antagonists
(thiol-containing ACEi captopril, ARBs candesartan
and olmesartan) or non-pharmacological treatment
interventions””**. In a clinical study, adding
candesartan to an ACE inhibitor and beta-blocker in
patients with heart failure reduced Nt-proBNP and
hsCRP but did not alter other markers of inflammation
or oxidative stress™.

The results mentioned above were mainly obtained
from in vivo and in vitro hypertensive experimental
animal models. Administration of 5 mg amlodipine
and 1,000 mg vitamin C daily for three months to
hypertensive patients reduced oxidative stress and
increased antioxidant status to prevent further vascular
damage due to oxidative stress**. Additionally, even in
non-diabetic patients undergoing chronic
hemodialysis, 50-100 mg losartan treatment for three
months showed positive effects on oxidative stress®.
After 3 months of nonpharmacological treatment (n:
20, moderate salt restriction and a low-calorie diet if
overweight), beta-blocker (n: 36, atenolol, bisoprolol)
or ARB (n: 33, telmisartan) treatments (if necessary,
addition of hydrochlorothiazide to reach target BP), a
decrease in oxidative damage (MDA etc.) and an
increase in antioxidant activity (SOD, catalase, Gpx)
were observed in 89 hypertensive individuals*'. This
effect became more pronounced in 42 individuals after
12 months.

In our study, antihypertensive treatment intervention
was performed in two six-week periods. Target BP
was achieved in all patients (<130/80 mmHg). Only
one patient in the ARBS50+C group had a BP of
140/95 mmHg at the end of the 12" week. Different
combined antihypertensive regimens or adequate BP
control did not cause any changes in oxidant and
antioxidant system parameters at the end of the 12"
week. This negative result may be related to the small
number of patients in our study and the relatively
short duration of treatment. In addition, a sample of
people with diabetes with partially similar
characteristics, without significant proteinuria and
significant comorbidities, was enrolled, and there was
no healthy control group. Contrary to observations in
animal models*, the inconsistencies seen in the results
of different clinical studies may be because many
factors such as smoking, diet, lifestyle, genetics,
family history and concomitant diseases play a role in
the etiology of hypertension in humans®. We did not
find any study on the effects of combined treatment
approaches on oxidant and antioxidant systems in
hypertensive patients with T2DM. In hypertensive
type 2 diabetic patients, one year of valsartan (80-160
mg/day) treatment improved proinflammatory
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mediators that were increased independently of BP
and glycemic control, supporting the cardiovascular
protective effect of ARBs*. We previously reported
that these protocols did not affect glycemic control,
HOMA insulin resistance and lipid profile in 21
patients from this cohort who were using oral
antidiabetic drugs alone®. Furthermore, the significant
decrease in weight and BMI values in the ARB100
group at week 12 compared with week 6 in our study
may also be related to the dietary compliance of the
patients in this group. Because 2-h plasma glucose and
HbAlc levels also decreased significantly in the
ARB100 group compared with the baseline (week —2)
values. The changes in the ARB50+C group were not
significant. Only HbAlc levels decreased significantly
in the ARBS50+ACEi group. As a result, the
improvement in glycemic control had not yet reached
target levels in most patients at the total 14-week
follow-up. Considering the relationship between
diabetes and oxidative stress, BP control alone may
not have been able to correct oxidant and antioxidant
systems in patients with T2DM without adequate
glycemic control. It may take a longer time for this
effect to appear. Serum creatinine, potassium and
sodium levels did not change significantly during the
treatment periods in the three groups.

In conclusion, our observations show that combination
regimens based on RAAS inhibition and new-
generation beta-blockers in hypertensive type 2
diabetics reduce blood pressure safely. However, their
effects on oxidant and antioxidant systems are similar
in short-term use.
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0OZGUN ARASTIRMA

Usnik Asit SH-SY5Y Noroblastom Hucrelerinde Tumor
Baskilayici Genleri Aktive Ederek Apoptozu Tetikler ve
Invazyonu Azaltir

Ceren OY, Sema SERTER KOCOGLU

Bursa Uludag Universitesi Tip Fakiiltesi, Histoloji ve Embriyoloji Anabilim Dali, Bursa, Tiirkiye.

OZET

Usnik asit, Usnea diffracta Vain'den kaynaklanan bir dibenzofuran bilesigidir ve anti-inflamatuar, antifungal ve antikanser etkileri vardir.
Ancak, antitimor etkilerinin molekiiler mekanizmast tam olarak agiklanmamustir. Bu g¢alisma, usnik asidin ndroblastom hiicrelerinde
antikanser aktivitesinin altinda yatan apoptoz ve otofaji aracili mekanizmalari belirlemeyi amaglamaktadir. Usnik asidin SH-SYSY
noroblastom hiicre canlilif iizerine etkileri CCK-8 testi, hiicre migrasyonu iizerine etkileri yara iyilesme deneyi, invazyon, apoptoz, otofaji
ve timor baskilayici genler tizerine etkileri ise Western blot ile degerlendirilmistir. Usnik asidin SH-SYSY noroblastom hiicre canliligini doz
ve zaman bagiml olarak azalttif1 gosterilmis ve ICso dozu 24 saatte 10 uM olarak belirlenmistir. Usnik asidin néroblastom hiicre migrasyonu
ve invazyonunu anlamli olarak azalttig1 gosterilmistir. Kontrol grubu yara alani 0. saatte ortalama 628,9 + 35,59 cm? iken 24 saatte 234,8 =
30,98 cm? olarak belirlenmistir. Usnik asit yara alan1 ise 0. saatte ortalama 895,2 + 30,07 cm? iken 24 saatte 801,9 + 15,23 cm?dir. Usnik
asidin noroblastom hiicre apoptozunu indiikledigi belirlenmistir. Usnik asit kesilmis kaspaz-3 ekspresyonunda 4 katlik bir artisa neden
olmus, otofaji markirlarinda ise bir degisiklik olugturmamustir. Usnik asit uygulamasi SH-SYS5Y noroblastom hiicrelerinde tiimor baskilayici
genlerin ekspresyonunda artisa neden olmustur. Sonug olarak, usnik asidin néroblastom hiicrelerinde tiimor baskilayici genleri aktive ederek
apoptozu tetikleyebilecegi, boylelikle invazyon, migrasyon ve hiicre canliliginda azalisa neden olabilecegi gosterilmistir. Usnik asidin
noroblastom hiicrelerinde antikanser aktivitesinin altinda yatan mekanizmalarin daha ileri calismalarla desteklenmesi gerekmektedir.

Anahtar Kelimeler: Usnik asit. Noroblastom. Apoptoz. Otofaji. invazyon.
Usnic Acid Triggers Apoptosis and Reduces Invasion by Activating Tumor Suppressor Genes in SH-SYSY Neuroblastoma Cells.

ABSTRACT

Usnic acid is a dibenzofuran compound derived from Usnea diffracta Vain and has anti-inflammatory, antifungal and anticancer activities.
However, the molecular mechanism of its antitumor effects has not been fully elucidated. This study aims to identify the apoptosis and
autophagy-mediated mechanisms underlying the anticancer activity of usnic acid in neuroblastoma cells. The effects of usnic acid on SH-
SYSY neuroblastoma cell viability were evaluated by CCK-8 test, its effects on cell migration by wound healing assay, and its effects on
invasion, apoptosis, autophagy and tumor suppressor genes by Western blot. Usnic acid was shown to reduce SH-SY5Y neuroblastoma cell
viability in a dose and time dependent manner, and the IC50 dose was determined as 10 uM at 24 hours. Usnic acid has been shown to
significantly reduce neuroblastoma cell migration and invasion. The control group wound area was determined to be 628.9 + 35.59 cm” on
average at hour 0, while it was determined to be 234.8 + 30.98 cm? at 24 hours. Usnic acid wound area was 895.2 + 30.07 cm*at 0 hour and
801.9 + 15.23 cm’ at 24 hours. It has been determined that usnic acid induces neuroblastoma cell apoptosis. Usnic acid caused a 4-fold
increase in the expression of cleaved caspase-3, but did not cause any change in autophagy markers. Usnic acid application caused an
increase in the expression of tumor suppressor genes in SH-SYSY neuroblastoma cells. As a result, it has been shown that usnic acid can
trigger apoptosis by activating tumor suppressor genes in neuroblastoma cells, thereby causing a decrease in invasion, migration and cell
viability. The mechanisms underlying the anticancer activity of usnic acid in neuroblastoma cells need to be supported by further studies.

Keywords: Usnic acid. Neuroblastoma. Apoptosis. Autophagy. Invasion.

Gelis Tarihi: 18.Kasim.2024
Kabul Tarihi: 17.Aralik.2024

Noroblastomlar, noral krest hiicrelerinden
kaynaklanan ve sempatik sinir sistemi ile iligkili koti
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huylu solid tiimérlerdir. Siklikla bobrek iistii bezi ve
omurganin her iki tarafinda sinir aglarinda yerlesik
trunkus sempatikus isimli alanlarinda lokalizedirler.
Noroblastomlar, bebeklerde en ¢ok rastlanan solid
timorlerdir. Cocuk ve genclerde ise, beyin
tiimorlerinden sonra en ¢ok rastlanan ekstrakranial
solid tiimorlerdir. Noroblastomlar, cocuk ve genglerde
gorillen tiim kanserlerin %7’sini ve cocukluk cagi
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kanser olimlerinin %15’ini olusturur' . Hastalarin
yaklasik 9%90’1 5 yasin altindadir ve o6zellikle
embriyolojik dénemde ortaya ¢ikan bir tiimér oldugu
icin hastalarin ¢ogunlugunu yeni dogan ve bebekler
olusturur. Noroblastomlar, 1 yasindan biiyiik
cocuklarda kontrolsiiz ve hizli biiyiliyerek lenf sistemi
aracililigiyla kemik iligi, kemikler, karaciger ve deri
iizerinde metastaz yaparlar™®,

Pediatrik noroblastom tedavisinde hastanin fizyolojik
durumu, timoriin yapisi, lokalizasyonu ve evresine
bagli olarak kemoterapi, radyoterapi, immiin terapi ve
gen tedavisi gibi yontemler uygulanmaktadi’.
Kemoterapi, malign timdr tedavisi i¢in kullanilan ve
metastazi azaltan en ¢ok kullanilan ve en giiclii tedavi
yaklagimlarindan biridir. Fakat tedavi siirecinde
kanserli hiicrelerin yaninda saglikli hiicrelere de zarar
verir ve giicli yan etkilere sahiptir. Molekiiler
caligmalardaki ilerlemeler ile timor hiicrelerinin
metastazini, bdliinmesini ve gelisimini kontrol eden
mekanizmalardan bazilarinin yavas yavas
aydinlatiliyor olusu, arastirmacilart kanser terapisinde
daha az toksik olan doku ve organlara zarar vermeyen
ve maliyeti daha az olan yeni terapdtik ajanlarin
kesfine yonlendirmistir.

Dogal iiriinler, biyoaktif ajanlarin paha bigilmez
kaynaklaridir ve kanser de dahil olmak {izere farkli
insan hastaliklarini tedavi etmek i¢in ilaglarin kesfinde
Onciidiir. Bunun nedeni, yiiksek biyofonksiyonellik ve
molekiiler c¢esitliligin yan1 sira sentetik bilesiklerle
karsilagtirildiginda iistiin etkinlik ve gilivenliktir. 1946-
2019 doneminde antitiimor ila¢ olarak onaylanan
kiiciik molekiillerin toplam sayis1 259'dur ve bunlarin
%79'u dogal kokenlidir®. Bunlara dogal bilesikler,
bunlarin tiirevleri (genellikle yar1 sentetik olarak
modifiye edilmis) veya dogal iirlinlerden esinlenen
bilesikler (toplam sentezle yapilir, ancak farmakofor
dogal bir iriinden gelir) dahildir®. Usnik asit (2,6-
diasetil-7,9-dihidroksi-8,9b-dimetildibenzo[b,d]furan-
1,3(2H,9bH)-dion, UA) likenlerde bulunan en c¢ok
arastirilan dogada (—) ve (+) izomerler olarak bulunan
biyoaktif  bilesiklerden  biridir’.  Usnik asit,
antibakteriyel, antiviral, antimikotik, antiprotozoal,
antiinflamatuar, analjezik, ndroprotektif ve antikanser
gibi ¢esitli biyolojik aktivitelere sahiptir®'’. Ancak,
usnik asidin ndroblastom hiicrelerinde antitimor
etkilerinin molekiiler ~mekanizmast tam olarak
aciklanmamigtir. Bu nedenle, mevcut ¢aligma usnik
asidin ndroblastom hiicrelerinde antikanser
aktivitesinin altinda yatan apoptoz ve otofaji aracilt
mekanizmalari belirlemeyi amaclamaktadir.

Gereg ve Yontem
Hiicre kiiltiirii ve reaktifler

Bu calismada, SH-SYS5Y noroblastom hiicre dizisi
(ATCC, USA) kullanild1. Hiicreler 2 mM L-glutamin,
penisilin (20 units/mL), streptomisin (20pg/mL) ve
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%10 fetal sigir serumu igeren DMEM (Dulbecco’s
Modified Eagle Medium) kiiltiir ortaminda %95 hava
ve %5 CO, basinci altinda 37 °C’de inkiibe edildi. (+)-
Usnik asit kloroform iginde ¢oziildi. SH-SYSY
hiicreleri 5 uM, 10 uM, 25 uM, 50 uM, 75 uM, 100
uM (+)-usnik asit ile 24 ve 48 saatler igin doz ve
zaman-bagimli olarak inkiibe edildi.

Hiicre sayimi

Hiicre sayimlart neubauer lamui kullanilarak tripan
mavisi boyama yontemi ile yapildi. Elde edilen hiicre
siispansiyonu  1:1 oraninda tripan mavisi ile
karistirildi. FElde edilen karisimdan 10 pl alinarak
neubauer hiicre sayim lamia aktarildi ve invert
mikroskopta 10X  biiyiitmede sayim islemi
gergeklestirildi. 4 biiyiik kare igerisinde bulunan seffaf
hiicreler sayilarak ortalamasi alindi. Asagida belirtilen
formiil kullanilarak 1 ml’de bulunan toplam hiicre
say1st hesaplandu.

Hiicre Konsantrasyonu (hiicre/ml) = (Toplam Hiicre
sayisi/ 4) x 10.000 x Diliisyon Faktorii

Hiicre canlilig

Usnik asidin  ndroblastom hiicreleri  tizerindeki
sitotoksik etkilerini belirlemek igin CCK-8 (Cell
Counting Kit-8, Abbkine, Cin) kiti kullanildi. CCKS8
kiti ticari olarak elde edildi ve deneyler ilgili firmanin
onerdigi protokole gore gergeklestirildi. Deney
asamasinda, SH-SY5Y  hiicreleri 96 kuyucuklu
plakalara her bir kuyucuga 100 pL'lik bir hacimde 1x
10* yogunlukta ve 3 tekrarli olacak sekilde ekildi.
Hiicreler plakalarin tabanina yapistiktan sonra
kuyucuklardaki besiyeri uzaklastirildi. Kuyucuklara
tam besiyeri eklenerek kontrol grubu, usnik asit ile
doz gruplart olusturuldu. 24 ve 48 saat olmak iizere
hiicreler inkiibasyona birakildi. Her bir inkiibasyon
siresi sonunda karanlik ortamda kuyucuklar
icerisindeki sivi kisim uzaklastirillmadan her bir
kuyucuga 10 pul CCKS soliisyonu eklendi. Plakalar, 4
saat inkiibasyona birakildi ve mikroplaka okuyucuda
450 nm’de okutuldu. Elde edilen sonuglar ile yiizde
oliim ve ICs, degeri hesaplandl”.

% Hiicre Canlilign = Doz grubu optik dansite
degeri/Kontrol optik dansite degeri X 100

Yara iyilesmesi

Kontrol ve doz gruplar1 (Usnik asit-ICsy) i¢cin 60x15
mm kiiltiir plakalarinda, her plakada 1x10° SH-SY5Y
hiicresi olacak sekilde ekim yapildi ve 37°C’de %5
CO, ortamda inkiibasyona birakildi. Kontrol ve doz
gruplart tam yogunluga ulastiginda, 100-200 pl’lik
mikropipet ucu kullanilarak ¢izgi ¢izildi. Ardindan
kontrol grubuna sadece DMEM/F-12 besiyeri, doz
grubuna ise usnik asit (ICso dozu) ilavesi yapilarak 24
saat inkiibasyona birakildi. 0 ve 24 saatlerde
goriintiiler alindi, kontrol ve doz gruplar arasindaki
yara alanlar1 Image J software programi ile
hesaplandi. Yara iyilesmesi degerlendirmesi 3 tekrar
seklinde yapildi'.
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Western blot

SH-SY5Y hiicreleri 75 cm”lik flasklara ekildi. 24 saat
sonra kontrol ve doz gruplart olusturuldu ve 24 saat
boyunca inkiibasyona birakildi. Protein izolasyonu
buz icinde ripa lizis buffer (proteaz ve fosfataz
inhibitorleri iceren) kullanilarak yapildi. Proteinlerin
konsantrasyonlar1 BCA kit (ABP Biosciences, ABD)
kullanilarak olgiildi. Proteinler %12 SDS/PAGE
(20pg) kullanilarak ayristirildi ve PVDF membrana
(EMD Millipore) transfer edildi. PVDF membran
%35’lik yagsiz siit tozu ile bloklandi ve primer
antikorlar ile bir gece +4 °C’de inkiibe edildiler. 24
saat inkiibasyon sonrasi anti-rabbit horseradish
peroxidase-conjugated sekonder antikorlar (1:20000;
BTLab) ile oda sicakliginda 1 saat inkiibasyona
birakildi. Proteinler, WesternBright ECL HRP
substrate kit (Advansta, ABD) ile bulundu ve dijital
tarayict (C-Digit Blot Scanner; Licor Biosciences,
Lincoln, NE, USA) kullanilarak goriintiilendi.
Kullanilan primer antikorlar ve diliisyonlari: PTEN
(1:1000, cat no: #9559, CST), P53 (1:500, cat
no:#2527, CST), MMP-19 (1:1000, cat no:142-44-1-
AP, Proteintech), Cleaved caspase 3 (1:500, cat
no:#AF7022, Affbio), Cleaved caspase 9 (1:1000, cat
no:#20750, CST), Beklin 1 (1:1000 cat no:#3738,
CST), ATG 5 (1:1000, cat no:#12994, CST) olacak
sekilde kullanildi®.

Istatistiksel analiz

Veri analizi GraphPad Prism 9 istatistik programi ile
gergeklestirildi. Normal dagilim gosteren iki veri
setinin istatistiksel karsilagtirmas:  Student t-test
analizi ile ¢oklu veri seti karsilastirmalari ise tek yonlii
ANOVA, Dunnet post-hoc karsilastirma testleri ile
degerlendirildi ve p < 0,05 anlamli kabul edildi.
Sonuglar ortalama+SEM seklinde verilmistir.

Bulgular

Usnik asidin néroblastom hiicre canliligi iizerine
etkileri

Usnik asit SH-SYS5Y noroblastom hiicre canliligini
doz ve zaman bagiml olarak azaltmustir. 24 saatte 5
UM usnik asit noroblastoma hiicre canliligini %82’ye
(P<0,0001) 10 uM %54’¢ (P<0,0001), 25 uM %29’a
(P<0,0001), 50 uM %10’a (P<0,0001) disiirmiistiir
(Sekil 1). 48 saatte 5 pM, 10 uM, 25 puM, 50 uM
usnik asit SH-SYSY hiicre canliligint sirasiyla, %75’
(P<0,0001), %53’e (P<0,0001), %18’e (P<0,0001) ve
%9’a (P<0,0001) diigiirmiistiir. Usnik asidin SH-
SYS5Y noroblastom hiicrelerinde IC50 dozu 24 saatte
10 uM olarak belirlenmistir (Sekil 1).

B 24 saat
[ 48 saat

—~ 100{ g
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Kontrol 5uM

10uM 25uM 50 M 75puM 100 uM

(+)-Usnik Asit Konsantrasyonlari

Sekil 1.

(+)-Usnik asidin SH-SY5Y hiicre canliligy iizerine
etkisi. Istatistiki anlamlilik One Way Anova
sonrasinda Dunnet analizi ile yapimustir.
**¥%n<0,0001 kontrol grubuna kiyasla istatistiksel
farklar: gosterir.

Usnik asidin néroblastom hiicre migrasyonu ve
invazyonu tizerine etkileri

Usnik asidin ndroblastom hiicre migrasyonu ve
invazyonunu anlamli olarak azalttigi gosterilmistir
(Sekil 2, 3). Usnik asidin noroblastom hiicre
migrasyonuna etkileri yara alani Ol¢limleri ile
degerlendirilmistir. Kontrol grubu yara alani 0. saatte
ortalama 628,9 + 35,59 cm’ iken 24 saatte 234,8 +
30,98 cm’ olarak belirlenmistir. Usnik asit yara alani
ise 0. saatte ortalama 895,2 + 30,07 cm” iken 24 saatte
801,9 + 1523 cm®™dir (Sekil 2B). SH-SY5Y
hiicrelerinde kontrol grubunda % yara kapanmasi
62,99 + 3,978 cm’ olarak belirlenirken usnik asit
grubu % yara kapanmasi 10,18 + 1,713 cm’
(P<0,0001) olarak belirlenmistir (Sekil 2B). Usnik
asidin SH-SYS5Y hiicre invazyonu fizerine etkileri
MMP-19 invazyon belirteci ile degerlendirilmistir
(Sekil 3A). Usnik asit grubunda kontrol grubuyla
karsilagtirildiginda  MMP-19  ekspresyonunda 0,5
katlik bir azalig belirlenmistir (Sekil 3B).

Usnik asidin néroblastom hiicre apoptozu ve otofaji
tizerine etkileri

Usnik  asidin  néroblastom  hiicre  apoptozunu
indiikledigi belirlenmistir. Usnik asitin noroblastom
hiicre apoptozuna etkileri kesilmis kaspaz-3 ve
kesilmis kaspaz-9 ekspresyonu ile otofaji iizerine
etkileri ATG5 ve beclin-1 protein ekspresyonu ile
degerlendirilmistir (Sekil 4A, B, C, D). Usnik asit
kontrol grubu ile karsilastirildiginda kesilmis kaspaz-3
ekspresyonunda 4 katlik bir artisa neden olmus,
kesilmis kaspaz 9 ekspresyonunda ise bir degisiklik
olusturmamustir (Sekil 4B, C). Usnik asit otofaji
markirlar tizerinde degisiklige yol agmamistir (Sekil
4D, E).
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A Kontrol (+)-Usnik Asit
0 sa.
24 sa. ’

B 80

% Yara Kapanma
Orani

Usnik Asit

Kontrol

Sekil 2.
SH-SY5Y hiicrelerinde Kontrol grubu ve (+)-Usnik
asit uygulanan grupta 0, 24 saatlerde yara alanlar
goriintiisii (A). Her iki grupta zamana bagl % yara
kapanmasi (B). Istatistiki anlamlilik Bagimsiz
Orneklem T testi ile yapilmistir. ****p<0,0001
kontrol grubuna kiyasla istatistiksel farki gosterir.

A B
Kontrol ~ (+)-Usnik Asit 10
GAPDH | wmm @» |
3
MMP 19 e - § 05
14
0.0

(+)-Usnik Asit
Sekil 3.

SH-SY5Y hiicrelerinde (+)-Usnik asidin MMP-19
ekspresyonu tizerine etkisinin Western Blot ile
gosterilmesi (A,B).

Usnik asidin noroblastom hiicrelerinde p53 ve PTEN
ekspresyonlari iizerine etkisi

Usnik asit uygulamasit SH-SYS5Y noéroblastom
hiicrelerinde timor baskilayici genlerin
ekspresyonunda artiga neden olmustur (Sekil 5). Usnik
asidin noroblastom hiicrelerinde hiicre dongiisii giris
yollari, invazyon, proliferasyon ve hiicre sag kalimi
siireclerinde rol alan PTEN ve p53 tiimor baskilayici
proteinlerinin ekspresyonu iizerine etkileri western
blot analizi ile arastirilmistir. Protein ekspresyon
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seviyeleri protein bantlar1 dansiteleri GAPDH protein
bandi dansitesi ile oranlanarak kat degeri seklinde
degerlendirilmistir ~ (Sekil ~ 5A).  Noroblastom
hiicrelerinde usnik asit uygulamasi kontrol grubuna
gore p53 ve PTEN ekspresyonlarinda artisa neden
olmustur (Sekil 5B, C).
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Kontrol (+)-Usnik Asit Kontrol (+)-Usnik Asit
E
1.25:
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)
g ors
g 0.50-
8 o025
£
0.00
Kontrol (+)-Usnik Asit
Sekil 4.

SH-SY5Y hiicrelerinde (+)-Usnik asidin apoptoz ve
otofaji yolaginda rol alan proteinler iizerine
etkilerinin Western Blot ile gosterilmesi (A). (+)-
Usnik asidin kesilmis kaspaz 3, kasilmis kaspaz 9
(B,C) ve beclin 1, ATG 5 (D,E) ekspresyonlart tizerine

etkileri.
Al Kontrol  (+)-Usnik Asit
GAPDH = o =
PS3 . =
PTEN -
B c

P53 ekspresyonu kat degisimi
PTEN ekspresyonu kat degisimi

0.0
Kontrol

Kontrol

(#)-Usnik Asit (+)-Usnik Asit

Sekil 5.

SH-SY5Y hiicrelerinde (+)-Usnik asidin tiimér
baskilayici p53 v PTEN iizerine etkilerinin Western
Blot ile gosterilmesi (A). (+)-Usnik asidin p53 (B) ve
PTEN (C) ekspresyonlari iizerine etkileri.
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Tartisma ve Sonug¢

Usnik asit, mantarlar ve yesil algler ve/veya
siyanobakterilerden olusan simbiyotik bir
konsorsiyum olan likenlerden biyolojik olarak aktif bir
sekonder metabolittir. Usnik asit, apoptotik hiicre
6limii ve hiicre dongiisii durmasi dahil olmak iizere
potansiyel kanser Onleyici &zellikleri agisindan
incelenmistir'®. Usnik asidin SH-SY5Y néroblastom
hiicrelerinde antikanserojenik 6zelliklerinin altinda
yatan mekanizmaya yonelik ¢alismalar smurh
sayidadir. Bizim ¢aligmamizda usnik asidin SH-SY5Y
noroblastom hiicrelerinde apoptozu tetikledigi, tiimor
baskilayic1 genlerin ekspresyonunu arttirdigi  ve
invazyonu azalttig1 ilk kez gosterilmistir.

Apoptozis, enerjiye bagimli molekiiler mekanizmalari
iceren oldukca karmasik bir siirectir. Apoptozis 2 ana
yolu igerir: digsal (6lim reseptorii yolu) ve igsel
(mitokondriyal) yol. Ek olarak, bu 2 yolun birbirine
bagli oldugunu ve birbirini etkiledigini gosteren
calismalar vardir'®. Kaspaz proteaz ailesi iiyeleri
apoptozu baglatmada ve siirdiirmede oOnemli roller
oynar'® . Kaspazlar genellikle baslaticilar (kaspaz-2, -
8, -9, -10), yiritictler (kaspaz-3, -6, -7) ve
inflamatuar kaspazlar (kaspaz-1, -4, -5) olarak
siiflandirtlir'™'®. Apoptoza yol agan igsel veya
mitokondriyal yol, viral enfeksiyonlar, hipoksi,
hipertermi, oksidatif stres ve d6rnegin kemoterapi veya
radyoterapi goéren kanser hastalarinda oldugu gibi
toksik kimyasal veya radyasyona maruziyetten
kaynaklanan igsel olarak algilanan stres sinyalleri
dahil olmak iizere cesitli uyaranlarla baslatilabilir '’.
Bu tiir pro-apoptotik hiicresel stresorlerin bir sonucu,
mitokondriyal dis zarin gecirgenlesmesi ve sitokrom c
gibi apoptojenik faktorlerin mitokondriyal
intermembran bosluktan sitozole salinmasidir. Daha
sonra, kaspaz-3/7 dahil olmak {izere efektor
kaspazlarin aktivasyonunu tetikleyen bir apoptozomal
kompleks (sitokrom c/Apaf-1/kaspaz-9 iceren) olusur.
Benzer sekilde, birgok hiicre tipinin canliliginin bagl
oldugu belirli dis biiylime faktorlerine, sitokinlere,
hormonlara  veya  hiicre-hiicre  etkilesimlerine
maruziyetinin azaltilmasi da apoptozisin i¢sel yolunu
aktive edebilir ve boylece bu dis faktorlerin normalde
apoptotik yanit mekanizmasinin varsayilan
aktivasyonunu engellemede oynadigi hayati rolii
ortaya cikarabilir'’. Geng ve ark, mide kanser
hiicrelerinde usnik asidin apoptoz ve otofajiyi
indiikledigini gdstermislerdir'. Ozben ve ark, meme
kanseri hiicrelerinde usnik asidin apoptoz ile iligkili
genleri indiikledigini belirlemislerdir’. Bu ¢alismada
usnik asidin SH-SYSY hiicre apoptozu iizerine etkileri
western blot ile degerlendirilmistir. Usnik asidin SH-
SY5Y noéroblastom hiicrelerinde kesilmis kaspaz-3’i
aktive ederek apoptozu tetikledigi gosterilmistir.
Usnik asit ndroblastom hiicrelerinde mitokondriyal

yolagi  kullanarak  apoptozu indiikleyebilecegi
belirlenmistir.
Otofaji, ¢ift zarli  otofagozomlar tarafindan

lizozomlara iletilen hasarli veya islevsiz hiicre i¢i
bilesenlerin pargalanmasinda rol oynayan evrimsel
olarak korunan bir stres tepkisi ve parcalayici
mekanizmadir. Otofajinin karsinogeneze katkida
bulundugu gosterilmistir’®. Bu ¢alismada otofaji
markirlar1 ATGS5 ve beclin-1 western blot ile
degerlendirilmis ve usnik asit uygulamasi SH-SYS5Y
ndroblastom hiicrelerinde otofaji markirlar1 iizerinde
kontrol grubuyla kiyaslandiginda bir degisiklige yol
acmamigtir.  Bizim  c¢alismamiz  usnik  asidin
ndroblastom hiicrelerinde otofaji yolagindan ziyade
apoptoz yolagimi aktif hale getirerek antikanserojen
etki gdsterebilecegini diisiindiirmektedir.

Usnik asidin SH-SY5Y noroblastom hiicre canliligi
iizerine etkileri CCK-8 ile degerlendirilmis ve usnik
asidin noroblastom hiicrelerinde IC50 dozu 24 saatte
10 uM olarak belirlenmistir. Gimla ve ark, usnik
asidin pankreas kanseri hiicre proliferasyonunu
anlamli olarak azalttigin1 ve normal hiicrelere anlaml
bir toksik etki yaratmadigimi gostermislerdir™’. Diger
bir ¢alismada usnik asidin insan prostat ve melanoma
kanserleri iizerinde secici sitotoksik etkiler yaptigi
gosterilmistir™ . Bizim ¢alismamiz usnik asidin kanser
hiicreleri lizerindeki antiproliferatif etkilerini destekler
niteliktedir.

Go6¢ ve invazyon, canli hiicrelerin Onemli bir
ozelligidir ve embriyolojik gelisim, kanser metastazi,
inflamasyon gibi birgok siiregte kritik bir rol oynar .
Caligmamizda hiicre gogiinii gostermek icin yara
iyilesmesi deneyi invazyon i¢in ise MMP-19 invazyon
belirteci kullanilmistir. Yara iyilesmesi deneyinde 24
saatte usnik asidin SH-SY5Y hiicre migrasyonunu ve
invazyonunu azalttig1 gosterilmistir.

Bizim c¢alismamizda usnik asidin noroblastom
hiicrelerinde timor baskilayici genlerin
ekspresyonlarinda artiga neden oldugu gosterilmistir.
Insan kanserinde en sik tespit edilen anormalliklerden
biri p53 tiimor baskilayict geninin mutasyonudur.
p53'in islevine 6zgii olarak apoptotik hiicre 6limiini
baslatma ve hiicre dongiisii durmasina neden olma
yetenegi vardir. Dahasi, p53 iyonlastirici radyasyon ve
kanser kemoterapotik ilaglart gibi DNA'ya zarar veren
etkenlere karsi hiicresel yanit1 kontrol etmede dnemli
bir rol oynar. p53 islevinin kaybi radyasyona ve
kemoterapotik etkenlere karsi direncin artmasina
neden olur ve p53 mutasyon durumunun kanserde
klinik sonugclarin 6nemli bir belirleyicisi olduguna dair
kanitlar artmaktadir. p53 hem apoptozis hem de hiicre
dongilisiic durmasinin 6nemli bir aracidir ve DNA
hasar1 kaynakli transkripsiyonun diizenlenmesinde ek
bir role sahip olabilir. p53'in  hem timor
baskilanmasinda hem de DNA hasar1 yanitinda 6nemi,
ikisinin yakindan iliskili oldugunu
dﬁsiindﬁrmektedir“. Bu c¢alismada usnik asit
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noroblastom hiicrelerinde tiimor baskilayic1 p53°i
aktif hale getirerek apoptozu tetiklemis, invazyon ve
migrasyonu  baskilayarak  antikanserojen  etki
gostermis olabilir.

Sonu¢ olarak usnik asidin SH-SY5Y noroblastom

hiicrelerinde apoptozu tetikledigi, otofajiyi
degistirmedigi, timor baskilayici genlerin
ekspresyonunu arttirdigt  ve invazyonu azalttigi

gosterilmistir. Bu ¢alismada usnik asidin néroblastom
hiicrelerinde antikanserojen etkileri ve altinda yatan
mekanizmalar aydinlatilmaya calistlmigtir.  Usnik
asidin noroblastom hiicrelerinde tiimor baskilayici
genleri aktive ederek apoptozu tetikleyebilecegi,
bdylelikle invazyon, migrasyon ve hiicre canliliginda
azalisa neden olabilecegi gosterilmistir. Ayrica usnik
asidin noroblastom hiicrelerinde hiicre 6lim yolagi
olarak otofajiden =ziyade apoptozu kullandig1
belirlenmistir. Usnik asidin néroblastom hiicrelerinde
antikanser aktivitesinin altinda yatan mekanizmalarin
daha ileri ¢aligmalarla desteklenmesi gerekmektedir.

Etik Kurul Onay Bilgisi: Bu ¢alisma etik onam alinmasi gereken
¢aligmalar kapsami diginda olan hiicre kiiltiirii caligmasidir.
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toplama ve igleme: C.O.; Analiz ve verilerin yorumlanmasi: S.S.K.,
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ORIGINAL RESEARCH

Analysis of Corneal Topography and Wavefront
Aberrations after Upper Eyelid Blepharoplasty

Derya DOC}ANAY, Muhammed YELKOVAN, Ayna SARIYEVA ISMAYILOV

SBU, Bursa Yiiksek Ihtisas Training and Research Hospital, Bursa, Tiirkiye.

ABSTRACT

In this prospective, interventional study, the effect of upper eyelid blepharoplasty (UEB) surgery performed on dermatochalasis patients on
the cornea was investigated by corneal topography, and its effect on visual function was investigated by examining visual acuity and corneal
wavefront aberrations. Eighty eyelids of 40 patients were evaluated at least 1 month after surgery. No significant differences were found for
visual acuity, flat keratometry, steep keratometry, average keratometry, topographic astigmatism, axis, central corneal thickness, and anterior
chamber depth (p>0.05 for all). While preoperative anterior chamber volume (ACV) was 122.06+28.0 mm®, the postoperative ACV was
126.23+28.80 mm® (p=0.045). Root mean square-higher-order aberrations for total corneal surface (RMS-HOAs) in a 6-mm optical zone
decreased significantly from 0.331+0.115 pm to 0.255+0.106 um (p<0.001). The RMS-coma (Zs') (p=0.841), RMS-trefoil (Z%) (p=0.866),
and RMS-quadrifoil (Z+*) (p=0.932) values were similar. The RMS-spherical aberration (Z.°) decreased significantly (0.398+0.301,
0.371+0.280, p=0.035). In conclusion, it was seen that UKB surgery can improve the topographic and aberrometric measurements of the
cornea in the early postoperative period.

Keywords: Upper eyelid blepharoplasty. Dermatochalasis. Corneal topography. Wavefront aberrations. Higher order aberrations.
Ust Goz Kapag Blefaroplasti Ameliyati Sonrasi Kornea Topografisi ve Korneal Wavefront Aberasyonlarin incelenmesi

OZET

Bu prospektif, girisimsel calisma ile dermatosalazis hastalarina uygulanan iist goz kapagi blefaroplasti (UKB) ameliyatinin kornea {izerine
etkisi korneal topografi ile, gérme fonksiyonuna etkisi ise gérme keskinligi ve korneal wavefront aberasyonlar incelenerek arastirildi. Kirk
hastanin 80 g6z kapag: ameliyattan en az 1 ay sonra degerlendirildi. Ameliyat oncesi ve sonrasi gorme keskinligi, diiz keratometri, dik
keratometri, ortalama keratometri, topografik astigmatizma, aks, santral kornea kalinlig1 ve 6n kamara derinligi degerleri agisindan anlamli
fark yoktu (hepsi igin p >0,05) Ameliyat 6ncesi 6n kamara hacmi (ACV) 122,06+28,0 mm3 iken, ameliyat sonras1t ACV 126,23+28,80 mm3
(p=0,045) idi. 6 mm’lik optik zonda, total korneal yiizey i¢in root mean square-higher-order aberrations (RMS-HOAs) 0,331+0,115 pm'den,
0,25540,106 pm'ye disti (p<0,001). RMS-koma (Zs') (p=0,841), RMS-trefoil (Zs*) (p=0,866) ve RMS-quadrifoil (Z+*) (p=0,932) degerleri
benzerdi. RMS- spherical aberration (Z+°) istatistiksel olarak anlamli azald1 (0,398+0,301, 0,371%0,280, p=0,035). Sonug olarak, UKB
ameliyat1 sonrasi erken dénemde, korneal topografik ve aberometrik dlgiimlerde degisiklikler gozlemlenmistir.

Anahtar Kelimeler: Ust goz kapag blefaroplasti ameliyati. Dermatosalazis. Kornea topografisi. Wavefront aberasyonlari. Yiiksek
sirali aberasyonlar.

Dermatochalasis is a cosmetic problem that occurs
with age. In addition to causing cosmetic problems, it
can cause visual dysfunction and eyelash ptosis due to
excessive skin sagging'. Upper eyelid blepharoplasty
(UEB) is a procedure for treating functional and

Date Received: September 15, 2024
Date Accepted: December 17, 2024

Dr. Derya DOGANAY

SBU, Bursa Yiiksek ihtisas Egitim ve Arastirma Hastanesi,
Bursa, Turkiye.

Phone: 0533 346 97 65

E-mail: d3rya1983@gmail.com

Authors’ ORCID Information:

Derya DOGANAY: 0000-0002-5757-0261
Muhammed YELKOVAN: 0009-0003-0199-1141
Ayna SARIYEVA ISMAYILOV: 0000-0002-0304-491X

cosmetic problems. The most typical indication for
UEB is upper eyelid dermatochalasis®. The general
incidence of dermatochalasis is reported to be 16% in
individuals over the age of 45, and it is more common
in men’. It is typically a bilateral condition that causes
both visual disturbance and cosmetic problems.

Studies in the literature investigated the effect of UEB
on visual function. Meyer et al. reported that
statistically significant increases in contrast sensitivity
were observed in 28 eyelids of 14 patients
postoperatively4. Dermatochalasis narrows the visual
field both by mechanically blocking it due to excess
eyelid tissue and by entering the field of vision due to
the deviation of the eyelashes. One study evaluated the
visual fields of 17 patients who underwent UEB and
documented a 26.2% improvement in the upper visual
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field®. Another study measured the contrast sensitivity
and higher order aberrations (HOAs) in 22 eyelids of
16 patients with dermatochalasis and there were
improvements in contrast sensitivity after UEB due to
the changes in the HOAs®. Removing excess upper
eyelid skin and reducing fat after UEB can cause
significant corneal shape changes; it can be associated
with topographic corneal changes®. Simsek et al.
found significant astigmatic changes in patients with
dermatochalasis undergoing UEB surgery’. Atalay et
al. reported that severe dermatochalasis was associated
with altered corneal hysteresis measured by the ocular
response analyzer®,

In recent years, an increasing aging patient load has
occurred for UEB, increasing our postoperative
surgical experience and research. However, very few
studies in the literature have examined the effect of
UEB, especially on HOAs. Wavefront aberrations,
known to affect visual symptoms significantly, can be
measured using current optical technologies.
Aberrations of the third-order and above are defined
as root mean square-high-order aberrations (RMS-

HOA), affecting the quality of vision™'".

In this study, we aimed to investigate the anatomical
(corneal topography) and functional (visual acuity and
high-order aberration) outcomes of UEB surgery
performed on patients with dermatochalasis.

Material and Method

This prospective, interventional study evaluated 80
eyelids of 40 patients who underwent UEB for
dermatochalasis at a single center between June 2023
and June 2024. The hospital's local ethics committee
approved the study (number: 2011-KAEK-25
2023/05-14). The study adhered to the tenets of the
Declaration of Helsinki. Written informed consent
was obtained from each patient before surgery.

Patients with gross eyelid pathologies other than
dermatochalasis, such as ptosis, entropion, ectropion,
pterygium, glaucoma, severe dry eye, history of
refractive surgery, retinal disease (e.g., age-related
macular degeneration, retinal vascular occlusion,
diabetic retinopathy), or neuro-ophthalmological
disease, were excluded.

First, a detailed history and routine ophthalmologic
examination were performed. The best corrected
visual acuity (BCVA) was recorded with Snellen’s
chart and converted to the logarithm of the minimal
angle of resolution (logMAR). Schirmer I test, one of
the dry eye tests, was performed. The margin-reflex
distance (MRD1), levator function, eyelid crease,
eyelid contour, and eyebrow position were noted. All
patients had normal levator function. The grading of
dermatochalasis was done as follows: grade 0: no
excess skin, grade 1: mild overhang of skin over
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eyelid crease, grade 2: excess skin with moderate

overhang over eyelid crease, and grade 3: severe
. . 11

excess skin with much of lashes covered .

The corneal topography and parameters of total
corneal aberration were examined preoperatively and
at least one month after the surgery. Three precisely
focused, centered, and aligned images were captured
for each eye. Patients were instructed to blink before
each image capture to minimize the impact of corneal
surface dryness. The same assistant personnel took all
measurements without lifting the eyelid during the
daytime to prevent diurnal variation. The Sirius
topography system (CSO, Florence, Italy) performed
corneal topography, noninvasive tear-film breakup
time (NI-TBUT), and parameters of total corneal
aberration. K1 (anterior corneal surface, flat
keratometry), K2 (anterior corneal surface, steep
keratometry), Km (anterior corneal surface, average
keratometry), central corneal thickness (CCT),
anterior chamber volume (ACV), anterior chamber
depth (ACD), NI-TBUT, topographic astigmatism
(CYL), axis and total corneal optical aberration data
(RMS-HOA, RMS-coma, RMS-trefoil, RMS-

spherical aberration and RMS-quadrifoil) were
compared preoperatively and at least 1 month
postoperatively. Internal software automatically

produces corneal wavefront data from aberrometry
readings using Zernike polynomials (Figure 1). The
topography device produces total aberrations based on
four different pupil sizes (3, 5, 6, and 7 mm). For
analysis standardization, all Zernike coefficients and
root mean square (RMS) values for 6-mm pupil size
were calculated for all eyes, and Zernike coefficients
higher than fifth order were not determined.

Figure 1.
Sirius aberrometer output display for anterior
corneal-higher order aberrations.

Surgical technique

The same experienced oculoplastic surgeon (D.D.)
performed upper eyelid blepharoplasty under local
anesthesia. The surgical area was cleaned with 10%
povidone-iodine solution, and the area was covered
with sterile drapes. The lower incision line was
marked at the supratarsal crease. The redundant skin
was grasped with smooth forceps along the lid crease
incision, and the superior incision line was marked.
Then, incision lines were merged. Lidocaine HCL
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(20mg/mL) and epinephrine (0.0125mg/mL) were
injected subcutaneously into the eyelids. An incision
was made with a scalpel blade. The skin and
subcutaneous tissue were excised with curved, sharp-
tipped scissors. After hemostasis using hand cautery,
the skin of both sides was sutured with interrupted 6.0
polyglactin. Sutures were removed on postoperative
day 7-10 (Figure 2).

Figure 2.
Photograph of a patient with upper eyelid
blepharoplasty surgery, taken 1st month after the
procedure and on the day the sutures were removed.

Statistical analysis

Statistical analyses were performed using the SPSS
software version 22 (IBM Corp., Armonk, NY, USA).
Variables were examined using Shapiro-Wilk’s test to
determine distribution. Continuous data are presented
as mean =+ standard deviation. Categorical
characteristics are presented as numbers (%). The
paired sample t-test was performed to compare
preoperative and postoperative values, and p-value of
<0.05 was considered statistically significant.

Results

Eighty eyelids with dermatochalasis from 40 patients
(36 female and 4 male) with a mean age of 51.82+9.95
(32-69) years were included in the study. The mean
MRD1 of the patients was 3.03+0.62 mm (2-4)
preoperatively, 3.20+£0.43 mm postoperatively
(p<0.001). The levator function of the patients
15.09+£0.62 mm (11-20) preoperatively, 16.01+0.11
mm (11-20) postoperatively (p=0.326). The mean
eyelid crease was 10.60£1.86 mm (8-15)
preoperatively, 11.07£1.80 mm (9-15) postoperatively
(p<0.001). There was no eyebrow ptosis. The
dermatochalasis patients were categorized as grade 1

(n=50), grade 2 (n=26), and grade 3 (n=4). Fat
excision was performed for 64 eyelids (80%).

The preoperative logMAR BCVA was 0 in 34 eyes
(42.5%), 0.045 in 17 eyes (21.25%), 0.096 in 11 eyes
(13.75%), 0.154 in 8 eyes (8%), and 0.221 in 10 eyes
(12.5%). Postoperative visual acuity improved in 20
eyes (25%). Preoperative BCVA (logMAR) was
0.026+0.886 (0-0.096), and postoperative BCVA
(logMAR) was 0.017£1.096 (0-0.070) (p=0.150).

The mean Schirmer I value of the patients was
14.94+7.05 mm (6-25) preoperatively and 15.77+£6.56
mm  (7-24) postoperatively  (p=0.308). The
preoperative NI-TBUT value was 9.71+4.47 s (5.70-
20), and the postoperative NI-TBUT value was
10.15+4.48 s (5.50-21) (p=0.301).

Topographic data in the preoperative and
postoperative periods is presented in Table I. There
were no statistically significant differences between
the preoperative and postoperative values of Kl
(43.32+1.40, 43.32+1.02, p=0.451), K2 (44.23+1.20,
44.11£1.08, p=0.516), K avg (43.77+1.39,
43.88+1.25, p=0.243), CYL (0.90+0.67, 0.79+0.61,
p=0.075), axis (80.47+74.56, 94.73+76.58, p=0.168),
CCT (541.55+0.32,540.77+0.32, p=0.536) and ACD
(2.82+0.39, 2.834+0.37, p=0.781). While preoperative
ACV was 122.06+28.0 mm’, the postoperative ACV
was 126.23+28.80 mm’ (p=0.045).

Table I. Corneal topographic data in the
preoperative and postoperative 1* month.
Preoperative | Postoperative value
Mean £ SD Mean £ SD P
'(F"(‘:')'TS; keratometry 4330¢140|  4332¢102] 0451
(Slg‘)”(’;)st keratometry 44234120 4411¢108] 0516
'?f(er:: a'fl‘)’r(*g)"me"y 43774130 4388+125| 0243
ﬁ;‘:g:‘f;tf;‘:;“g)' 090£067|  o79s061| 0075
Axis 804717456  9473£7658| 0168
livckness ) 54155032 54077032 0536
C;‘I'jrrr"‘;r(fn'::g‘ber 122064280| 126232880  0.045*
ISL‘;‘:["°{:[:;"“"“ 2824039|  283+037] 0781

D: Diopter. Paired sample t-test, p<0.05 statistically significant.
Results are denoted as mean + standard deviation (range)

*statistically significant

Wavefront aberration data for the total corneal surface
in the preoperative and postoperative periods is
presented in Table II. The RMS-HOA in the 6 mm
optical zone was 0.331+£0.115 pm, which decreased
significantly to 0.255+0.106 pm (p<0.001). The RMS-
Coma (Zs'), (0.193+£0.102, 0.181+0.190, p=0.841),
RMS-Trefoil (Z5*) (0.152+0.114, 0.151£0.101,
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p=0.866), and RMS-Quadrifoil (Zs*) (0.078+0.073,
0.0774£0.106, p=0.932) values were found similar. The
RMS-spherical aberration (Z4°) decreased significantly
after upper eyelid blepharoplasty (0.398+0.301,
0.371£0.280, p=0.035).

Table II. Wavefront aberration data for the total
corneal surface in the preoperative and
postoperative 1* month.

Preoperative Postoperative values
Mean * SD Mean * SD P
RMS-HOA (um) 0.331£0.115 0.255:0106]  <0.001%
RMS-Coma 0.193£0.102 0.181£0.190 0.841
(Z3"), (um)
RMS-Trefoil 0.152+0.114 0.1510.101 0.866
(Z3°) (m)
RMS-Spherical
aberration (Z,°) 0.3980.301 0.371£0.280 0.035"
(Hm)
fZM%'Quad"f°" 0.078£0.073 0.077£0.106 0.932
4

RMS: Root mean square, HOA: High-order aberrations, Paired
sample t-test, p<0.05 statistically significant. Results are denoted as
mean + standard deviation (range)

*statistically significant

Changes in RMS-HOA and RMS-spherical aberration
after upper eyelid blepharoplasty are shown in Figure
3.

HOA SPHERICAL
oA ABERRATION
03 .h_\*———___’ 045
02
01 o4 *\_____.

Figure 3.
Changes in HOA and Spherical aberration After
Upper Eye Lid Blepharoplasty.

Discussion and Conclusion

After UEB, removing the excess skin and decreasing
sagging fat pressure on the upper part of the eyelids
can cause changes in corneal curvature. A study found
a reduction in K2 and an increase in Km
postoperatively'>. In a different study, K1 and K2
changes were similar, and preoperative astigmatism,
which was 0.67 D, decreased to 0.48 D', Brown et al.
found that the mean dioptric change at 1 and 3 months
after UEB was 0.49D and 0.57 D, respectively'’.
Zinkernagel et al. stated that the astigmatic change in
the fat-removal blepharoplasty group was statistically
significantly ~— higher than in the skin-only
blepharoplasty group'’. This may suggest that the
severity of the upper eyelid abnormality responds to
topographic changes in the cornea. In the present
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study, dry eye parameters, K1, K2, Km, topographic
astigmatism and axis were similar postoperatively.
Corneal astigmatism decreased 0.11 D in this study,
which was lower than in the literature. The possible
reason for this may be that our patient group was
younger (51.82 years) compared to other studies, and
96% had grade 1 and grade 2 dermatochalasis.

Dry eye symptoms may be exacerbated following
blepharoplasty due to several factors, such as
chemosis, postoperative inflammation, lagophthalmos,
excess orbicularis resection and denervation, eyelid
retraction, and malfunction of the lacrimal pumping
system. However, Kim et al. in their study evaluated
corneal sensitivity and Schirmer’s test before and after
blepharoplasty and blepharoptosis surgery; they
reported that corneal sensitivity and the Schirmer test
showed a statistically significant increase in the 1st
month'®. Another study investigated the effects of
UEB and blepharoptosis surgery on the ocular surface
at 1 day, 1 week, 1 month, 3 months, and 6 months
postoperatively. It was reported that the decrease in
invasive TBUT value at 1 week in the group that only
underwent ptosis surgery returned to normal in the
first month. However, it was observed that the
decrease in Schirmer’s test continued at 6 months in
the group in which blepharoplasty was performed
alone or in combination with ptosis surgery'’. In this
study, the Schirmer I test and NI-TBUT changes were
not significant in the postoperative 1st month.

In this study, ACV increased postoperatively, but the
increase in ACD was not statistically significant. [lhan
et al. found that ACD and axial length did not change
in three different groups in the third month after
UEB'. Koc et al. found that the mean ACD was
2.90+0.37 mm preoperatively, 3.00+£0.29 mm on the
postoperative first day, and 3.04+£0.29 mm on the
postoperative seventh daylg. We speculate that the
postoperatively reshaped eyelid skin may deepen the
center of the anterior chamber by reducing the
vectorial forces and tensions applied to the anterior
chamber.

The present study examined visual acuity and HOAs
among the functional results of UEB. As Altin Ekin et
al. reported, the slight increase in visual acuity was
not statistically significant'>. Bhattacharjee et al.
showed no change in the visual acuity after UEB in
the early postoperative period". While 0, 1st, and 2nd-
order aberrations in Zernicke polynomials are defined
as RMS low-order aberrations (LOAs), third-degree
and above aberrations are defined as RMS-HOAs™"".
Eighty-five percent of wavefront defects are LOAs,
and 15% are HOAs™. HOAs are an index of visual
quality, and their reduction increases contrast
sensitivitylz. A study suggested decreased RMS of
total HOAs and vertical and horizontal trefoil and
coma after chalazion curette®'. Han et al. reported that
preoperative third-order and coma-like aberrations
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were significantly more common in the ptosis repair
group than in the blepharoplasty group; both
decreased significantly after the operation®. Kim JW
et al. found that HOAs improved one month after
UEB surgery’. Lee et al. suggested epiblepharon
surgery significantly reduced fourth-order aberrations
and tetrafoil in the 4 mm zone and coma, tetrafoil, and
secondary astigmatism in the 6 mm zone™. A different
study examined 60 eyes of 30 blepharoplasty patients
and found decreased total HOA and total coma for 4-
mm and 6-mm pupil size’. We found that the RMS-
HOA and RMS-spherical aberration decreased for 6-
mm pupil size after UEB. In the Zernike polynomials,
aberrations closer to the center (e.g., coma and
spherical aberration) affect the quality of vision more
than those closer to the edge (e.g., trefoil, tetrafoil).
Spherical aberration is a fourth-order aberration that
varies depending on the radial distance measured from
the center of the pupil. While an optical system does
not have a refractive error in the center of the pupil,
the defect may increase in the circular zones
surrounding the center of the pupil®**. While the
resulting image is sharp for a small pupil diameter, it
becomes distorted as the pupil expands. Although we
did not evaluate pupil diameter, one reason the
postoperative spherical aberration decreased in this
study may be that light enters the eye, touches the lash
ptosis, and undergoes diffraction®. Besides, LOA and
HOA increase as participants narrow their palpebral
fissures®®. In the present study, after UEB, MRDI
increased significantly. This may also have a reducing
effect on hoa and spherical aberration. Tzelikis et al.
stated that reduced spherical aberration increases
contrast sensitivity and visual quality”’. Spherical
aberrations were determined to be significant for

contrast sensitivity, visual quality, and depth
perception. If spherical aberrations increase, the
patient's night vision and especially contrast

sensitivity decrease, and glare and halo complaints
increase™.

The study's limitations include being done in a single
center, having a short follow-up period, and not
measuring contrast sensitivity and pupil diameter.
Additionally, due to the irregularity in the distribution
of the number of patients, it was not possible to
compare the group in which only skin was removed
and the group in which skin and fat were removed.
Also, the amount of excised skin was not measured in
this study. More objective data can be obtained by
comparing the amount of skin removed and aberration
changes in future studies. The strength of our study is
its prospective nature and the management of patients
by the same experienced surgeon.

In conclusion, UKB surgery can improve the
topographic and aberrometry measurements of the
cornea in the early postoperative period.
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insan Meme Kanseri Hiicre Hatlarinda Verapamil’in
Dosetaksel, Gemsitabin ve Karboplatin ile Kombine
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OZET

Kemoterapi ilaglarma kars: direng, kanser tedavisindeki en yaygin ve ciddi klinik sorundur. Bagarili kanser tedavisindeki en biiyiik zorluk
olan bu olguya coklu ila¢ direnci denir. Coklu ilag direncinin yaygimn bir nedeni P-glikoproteinin asirt ekspresyonudur. Verapamil, P-
glikoprotein ekspresyonunu azaltan bir kalsiyum kanal blokeridir. Bu ¢alisma, Verapamilin ¢esitli dozlarda, MDA-MB-231 ve MCF-7 meme
kanseri hiicre hatlarini kullanarak, kemoterapétiklerin sitotoksik potansiyelini arttirma etkisini arastirdi. Insan meme kanseri hiicre hatlar
MDA-MB-231 ve MCF-7, Dosetaksel, Gemsitabin ve Karboplatin kombinasyonlartyla tedavi edildi. Hiicre canliigt MTT yontemi
kullanilarak degerlendirildi. Apopitozun varligi (M30 Antijeni) ELISA yontemi kullanilarak tespit edildi. Apopitoz tespiti i¢in Annexin-V
floresan konjugatlari kullanildi. Primer nekroz veya ge¢ apopitoz (sekonder nekroz) nedeniyle hasarli membranlara sahip hiicrelerin
DNA'sia propidyum iyodiir, sekonder boya olarak kullanildi ve floresan mikroskopisi ile analiz edildi. Caliymada Verapamil'in hem MDA-
MB-231 hem de MCF-7 hiicre hatlarinda Dosetaksel ve Karboplatinin sitotoksik etkilerini artirdif: tespit edildi. Ek olarak Verapamil, hiicre
tipine bagli olarak Gemsitabinin etkinligini degistirdi. Verapamil, MCF-7 hiicre hattinda kaspazla pargalanan sitokeratin 18'i arttirdi. MCF-7
hiicrelerinde Gemsitabin-Verapamil kombinasyonunun kullanilmasinin sitotoksik etkiyi artirma agisindan etkili bir strateji olabilecegi
diistiniildii. Ancak bu sonuglarin daha fazla ve farkli deneylerle dogrulanmasi gerekmektedir.

Anahtar Kelimeler: Verapamil. Coklu ila¢ Direnci. Meme Kanseri. P-Glikoprotein. Apopitoz.

Investigation of Cytotoxic and Apoptotic Effects of Combined Treatment of Verapamil with Docetaxel, Gemcitabine and
Carboplatin in Human Breast Cancer Cell Lines

ABSTRACT

Resistance to chemotherapeutic drugs is the most common and serious clinical problem in cancer treatment. This phenomenon, which is the
major challenge in successful cancer therapy, is referred to as multidrug resistance. A frequent reason for multidrug resistance is the
heightened production of P-glycoprotein. Verapamil, a calcium channel antagonist, diminishes P-glycoprotein levels. This study investigated
the effect of Verapamil at various doses on enhancing the cytotoxic potential of chemotherapeutics using MDA-MB-231 and MCF-7 breast
cancer cell lines. Human breast cancer cell lines MDA-MB-231 and MCF-7 were treated with combinations of Docetaxel, Gemcitabine, and
Carboplatin. Cell viability was assessed using the MTT method. The presence of apoptosis (M30 Antigen) was detected using the ELISA
method. Annexin-V fluorescent conjugates were used for apoptosis detection. Propidium iodide, which binds to the DNA of cells with
damaged membranes due to primary necrosis or late apoptosis (secondary necrosis), was used as a secondary dye and analyzed by
fluorescence microscopy. In this study, Verapamil was observed to amplify the cytotoxicity of Docetaxel and Carboplatin in both MDA-MB-
231 and MCF-7 cell lines. Furthermore, Verapamil influenced the effectiveness of Gemcitabine in a cell type-dependent manner. Verapamil
increased caspase-cleaved cytokeratin 18 in MCF-7 cell line. It is thought that the use of Gemcitabine-Verapamil combination in MCF-7
cells may be an effective strategy in terms of increasing the cytotoxic effect. However, these results need to be confirmed with more and
different experiments.
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Meme kanseri diinyanin her yerinde kadinlar
etkileyen yaygin bir kanserdir'. Sitotoksik ajanlarla
sistemik kemoterapi tedavi rejimlerinin onemli bir
bileseni olmaya devam etmektedir’. Meme kanseri
tedavisinin erken ve ileri asamalar1 i¢in Onerilen en
yaygin ajan taksan bazli kemoterapidir’. Dosetaksel,
meme kanseri de dahil olmak {izere kanserlerin
tedavisinde yaygin olarak kullanilan klasik bir

antimitotik ~ kemoterapi  ilacidir®.  Gemsitabin,
antimetabolit, antineoplastik ajan olarak yaygin
sekilde kullanilan bir niikleozid analogudur.

Yumurtalik, mesane, kiiclik hiicreli olmayan akciger,
pankreas ve meme kanseri dahil olmak {izere gesitli
durumlarin  tedavisinde tek basina veya diger
antikanser ilaglarla kombinasyon halinde uygulanir’.
Karboplatin, genis spektrumlu antitiimor aktivitesine
sahip, tek ajan olarak veya c¢oklu tiimdrlerin
tedavisinde kombinasyon halinde kullanilan bir
Sisplatin  tiirevidir®. Meme kanserinde hastalik
heterojen olup, klinik pratikte kemoterapinin yani sira
cerrahi ve radyoterapi gibi lokal tedaviler olarak cesitli
tedavi segenekleri uygulanmaktadir. Daha spesifik
tedaviler arasinda hormon tedavisi, hedefe yonelik
tedavi ve immiinoterapi yer alir. Yine de ilag¢ direncine
bagli olarak tedavi basarisizligi ve hastaligin
tekrarlamas1 tiim meme kanseri tiirlerinde yaygin
olmaya devam etmektedir. Kemoterapi direnci,
timorlerin kendine 6zgili ve dogal bir 6zelligi olabilir.
Tiimorlerin direng mekanizmalari daha 6nce, degisen
membran ila¢ taginmasi, degisen DNA onarimi ve
degisen apopitoz mekanizmalart gibi tiimor hiicresi
degisiklikleriyle iliskilendirilmistir™®. Coklu ilag
direnci (MDR), farkli kimyasal yapilar ve farkli etki
mekanizmalar1 ile karakterize edilen kemoterapotik
ilaclara karst mikroorganizmalarin ve  kanser
hiicrelerinin kazanilmis bir tiir ila¢ direncidir. MDR,
kemoterapi ilacim1 hiicreden disar1 ¢ikaran ve
konsantrasyonunu etkili olanin altina diisliren ¢esitli
proteinlerin asir1 ekspresyonunun bir sonucudur’. P-
glikoprotein (P-gp) veya ¢oklu ilag direnci proteini 1
(MDR1), birgok kemoterapdtik ilag da dahil olmak
lizere substratlarini aktif olarak hiicre disina ¢ikaran
ATP'ye bagimli bir coklu ilag tasiyicisidir'®. Bu
nedenle ¢oklu ila¢ direncinin gelismesinde ¢ok 6nemli
rol oynar. P-gp'nin bir¢ok tiimér tipinde asir1 eksprese
edildigi bilinmektedir'"'>. Kanser hiicrelerinde P-
gp'nin artan ekspresyonunun, ¢ok sayida antikanser
ilacin akigmi arttirdigi, kemoterapétik ilaglarin hiicre
ici birikiminin azalmasma yol actigi ve dolayisiyla
cesitli tiimor hiicrelerinde kemorezistansa katkida
bulundugu dogrulanmistir'®. Verapamil bir gesit
kalsiyum kanal blokeridir. Verapamil ayrica bir dizi
ilacin taginmasi ve metabolizmasi ile yakindan iligkili
olan P-gp’nin spesifik bir inhibitoriidiir'®. Verapamil
klasik bir kemosensitizandir'.

Bu ¢alismada MDA-MB-231 ve MCF-7 meme kanser
hiicre hatlarinda Verapamili, tedavide kullanilan
ajanlarin degisik dozlar1 ile kombine ederek, ilag
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etkinligini arttirp arttrmadig1 arastirildi. Boylece
meme kanseri icin yeni tedavi yaklasimlariin
gelistirilmesi amaglandi. Bu dogrultuda Dosetaksel,
Gemsitabin ve Karboplatin kanser ilaglar1 se¢ildi. Bu
ilaclar hem tek baslarina hem de Verapamil ile
kombinasyon halinde kullanild1.

Gereg ve Yontem
Hiicre Kiiltiirii

MDA-MB-231 ve MCF-7 Insan meme kanseri hiicre
hatlart  kullanildi. Meme kanseri hiicre hatlar
Amerikan Tip Kiiltir Koleksiyonu'ndan (ATCC,
Manassas, VA, ABD) temin edildi. RPMI 1640
besiyeri (Hyclone USA) kullanildi. %1 Penisilin-
Streptomisin (Hyclone, USA) eklendi. MCF-7 hiicre
hatti igin besiyeri Igerisine %10 Fetal sigir serumu
(Biochrom AG Berlin), MDA-MB-231 hiicreleri igin
%35 Yenidogan buzagi serumu (Hyclone USA), %1 L-
glutamin (EuroClone Europe) ilave edilerek, %5’lik
COx1

brrakildi.

MTT Testi Ile Kemoterapétik flaglar ve
Konsantrasyonlarinin Belirlenmesi

inkiibatorde 37°C’de hiicreler biiyiimeye

MTT (Metiltiazoltetrazolium) ydnteminin esasi, hiicre
kiiltiriinde yetistirilen hiicre hatlarinda dehidrogenaz
enzim aktivitesinin = Ol¢lilmesine  dayanir  (16).
Kullanilan konsantrasyonlar (uM cinsinden), klinik
doza uygun dozlarin kullanilmasi amaciyla se¢ilmistir.
Her iki  hiicre tipindeki hiicrelere, c¢esitli
konsantrasyonlarda Verapamil (200, 100, 50, 25, 12.5,
6.25 uM) tek bagina uygulandi. Uygulanan tedaviden
72 saat sonra % canliblk, MTT metodu ile
degerlendirildi. IC50 (Hiicrelerin %50’sini inhibe
eden konsantrasyon), subletal doz ve subletal doza en
yakin nontoksik dozlar tespit edildi. Caligmanin
bundan sonraki deneylerinde MDA-MB-231 hiicreleri
i¢in subletal doz olan 50 uM Verapamil ve nontoksik
doz olan 25 uM Verapamil, meme kanseri tedavisinde
verilen Dosetaksel, Gemsitabin ve Karboplatin ile
kombine edilerek kullanildi. MCF-7 hiicreleri i¢in ise
subletal doz olan 100 uM Verapamil ve nontoksik doz
olan 25 pM Verapamil, Dosetaksel, Gemsitabin ve
Karboplatin ile kombine edildi. MDA-MB-231 ve
MCEF-7 hiicreleri 96 kuyucuklu hiicre kiiltiir kaplarina
ekildi. 24 saat 37°C, %5 CO2’li ortamda inkiibe
edildi. Cesitli dozlarda kemoterapotikler ve Verapamil
100 pl olacak sekilde uygulandi. flag tedavisini
takiben hiicreler 72 saat inkiibasyona birakildi.
Sonrasinda tiim kuyucuklara MTT soliisyonu, fosfat
tuzlu tampon (PBS) icerisinde (Smg/ml, pH:7.2) 25 pl
olacak sekilde ilave edilerek karanlikta 37°C, %5
CO2’li etiivde 4 saat inkiibe edildi. Olusan formazan
bilesiklerini ¢oziinlir hale getirebilmek igin biitiin
kuyucuklarin {izerine Sodyum Dodesil Siilfat (SDS)



Verapamil ile Kemoterapotik Etkinin Arttirilmasi

solisyonundan (0,01 N HCI'li %l10’luk SDS
tamponu) 100 pl olacak sekilde ilave edildi.
Olusturduklart  renk  siddeti  spektrofotometre

(FLASHScan S12)
olciilerek belirlendi'”.

ile 570 nm dalga boyunda

Apopitotik Etkinin Degerlendirilmesi (M30 Antijen
Testi)

Sadece apopitotik hiicrelerde aktive olan bir enzim
grubu olan kaspazlar, apopitoz sirasinda 6nemli bir
sitoskeletal protein olan CK18'i keserek CK18 (CK18-
Asp396) dretir. CK18'in  (M30-antijeni) Asp396
parcasi, M30 monoklonal antikoru tarafindan taninir
ve bu da CKI18'in bir apopitotik belirte¢ oldugunu
gosterir (18). Kaspazla kirilmis sitokeratin 18’in (M30
Antijen), ELISA yontemiyle saptanmast icin 96
kuyucuklu hiicre kiiltiir kaplarma ekildi. Sonraki giin
hiicrelere kemoterapétikler ve Verapamil tedavisi
uygulandi. Yontemden dolay1 tedaviden 48 saat sonra
tiim kuyucuklara Triton X 100 (%10 distilesuda) 10 ul
ilave edildi. 15 dakika oda sicakliginda 600 rpm’de
inkiibasyona birakildi. 2000 rpm’de 30 sn santrifuj
edildi. M30 Apoptosense ELISA (PEVIVA, Bromma,
Isveg) kit prospektiisine uygun olarak g¢aligma
gerceklestirildi. Olusan renk siddeti spektrofotometrik
olarak 450 nm’de (FLASHScanS12) 6lgiildii".

Apopitozun Hiicre Membraninda Gosterimi: Anneksin
V Testi ve Nekrozun Belirlenmesi: Propidyum Iyodiir
Testi

Anneksin-V floresan konjugatlari, apopitoz sirasinda
ortaya cikan agikta kalan fosfatidilserine spesifik
olarak baglandiklar1 igin apopitozun tespiti igin
kullanilabilir. Propidyum iyodiir (PI), membran
gecirimsiz olan ve yalnizca birincil nekroz veya gec
apopitoz (ikincil nekroz) nedeniyle zarar gormiis
membranlara sahip hiicrelerin DNA'sina baglanan
ikinci bir boya olarak kullanilir®®. Hiicreler altili hiicre
kiiltiir kaplarina 500.000 hiicre/2 ml olacak sekilde
ekildi. 48 saat sonra Anneksin V boyama prosediirii
tatbik edildi. Bunun i¢in Anneksin-V-FLUOS Roche
Mannheim Almanya kiti kullamldi. Uzerlerine 80 pl
hazirlanan boyama c¢ozeltisinden konuldu ve
karigtirtldi. Karanlikta 15-20 dakika 37°C’de inkiibe
edildi. (Boyama c¢ozeltisi: Az 1siklt ortamda 1.1 ml
Inkiibasyon buffer, 22 pl Anneksin 5-Fluorescein, 22
pl PI karigtirilarak hazirlandi). Hiicreler daha sonra
floresan mikroskobu ile analiz edildi’'.

Istatistiksel Analiz

Calismanin analizleri SPSS 13.0 paket programinda
yapildi. Siirekli degiskenler ortalama ve standart
sapma ile verildi. Coklu karsilagtirma testi olarak
Tukey testi kullanildi. % canlilik degerlerinin ilag ve
doz gruplarma goére karsilastirmalari ve ilag-doz
etkilesiminin O6nemliligi iki yoOnlii varyant analizi
kullanilarak yapildi. Kategorik degiskenler arasindaki

karsilagtirmalar Ki-kare testiyle yapildi. Caligmada
p<0.05 istatistiksel olarak anlaml1 kabul edildi.

Bulgular
Haglarin Canhilik Uzerine Etkilerinin Gosterilmesi

MDA-MB-231 insan meme kanseri hiicrelerine, ¢esitli
konsantrasyonlarda Verapamil (200,100, 50, 25, 12.5,
6.25 uM) tek basma uygulandi. Uygulanan tedaviden
72 saat sonra % canliblk, MTT metodu ile
degerlendirme yapildi. 1Cs, (Hiicrelerin  %50’sini
inhibe eden konsantrasyon), subletal doz ve subletal
doza en yakin nontoksik dozlar tespit edildi. Bundan
sonrasinda subletal doz olan 50 uM Verapamil ve
nontoksik doz olan 25 pM Verapamil, meme kanseri
tedavisinde kullanilan Dosetaksel, Gemsitabin ve
Karboplatin ile kombine edilerek uygulandi. Sonuglar
Dosetaksel, Gemsitabin ve Karboplatinin tek
baslarinayken olan etkileriyle karsilastirildi. Bu
kombinasyonlarin kanser hiicreleri iizerindeki %
canlilik etkisini degerlendirmek igin MTT testi
yapildi. Yapilan MTT testine gore; Tek basina
Dosetaksel ile Verapamil 25 pM ile kombinasyonu
uygulanmas1 karsilastirildiginda aralarindaki farklilik

istatistiksel olarak anlamli  bulundu (p<0.05).
Dosetaksel tek basmna ile Verapamil 50 pM
kombinasyon uygulanmast karsilagtirildiginda
aralarindaki farklilik istatistiksel olarak anlamli

bulundu (p<0.05). Fakat Dosetaksel + Verapamil 25

pM  ve Dosetaksel + Verapamil 50 pM
kombinasyonlart  kargilagtirildiginda  aralarindaki
farklilik  istatistiksel  olarak  anlamli  degildi.

Verapamilin her iki dozu da (25uM, 50uM)
Dosetakselin tek basina olan kanser hiicresi 6ldiirme
etkisini anlamli oranda arttirdi (Sekil 1-A). Aym
sonuglara Gemsitabin ve Verapamil
kombinasyonlarinda ulagilamadi. Gemsitabin tek
basina kullanilmasina gére Verapamilin her iki
dozunun (25 pM ve 50 uM) Gemsitabin ile kombine
kullanilmast anlamli olmadigi gibi, Gemsitabin +
Verapamil 25 pM ve Gemsitabin + Verapamil 50 pM
kombinasyonlarinin birbiriyle karsilastirilmalar: da
istatistiksel olarak anlamli degildi. Verapamilin
Gemsitabin lizerinde etkisi gosterilemedi (Sekil 1-B).
Dosetakselde oldugu gibi Karboplatin tek basina ile
Verapamil 25 pM kombinasyon uygulanmasi
karsilastirildiginda aralarindaki farklilik istatistiksel
olarak anlamli bulundu (p<0.05). Karboplatin tek
basina uygulanmasi ile Verapamil 50 pM
kombinasyonu karsilastirildiginda aralarindaki
farklilik istatistiksel olarak anlamli bulundu (p<0.05).
Fakat Karboplatin + Verapamil 25 pM ve Karboplatin
+ Verapamil 50 uM kombinasyonlari
karsilastirildiginda aralarindaki farklilik istatistiksel
olarak anlamli degildi. Verapamilin her iki dozu da
Karboplatinle kombine edildiginde % canlilik iizerine
etkiliydi (Sekil 1-C).
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% Canlilik

0 D+V50
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: . ”
%TIK  Dosetaksel %TIK Verapamil

Sekil 1-A.

MDA-MB-231 insan meme kanseri hiicrelerinde
Dosetaksel ve kombinasyon uygulamasi sonrasi MTT
metoduna gére % canlilik diizeyleri. V25: 25 uM
Verapamil, V50: 50uM Verapamil. Dosetaksel Test
Ilag¢ Konsantrasyon (TIK) degerleri; 200 TIK:
22.6ug/ml, 100 TIK: 11.3ug/ml, 50 TIK: 5.65ug/ml,
25 TIK: 2.82ug/ml, 12.5 TIK: 1.41ug/ml, 6.25 TIK:
0.70ug/ml. *V25 ile kombine tedavi, tek basina
Dosetaksele gére anlamlidr. **V50 ile kombine
tedavi, tek basina Dosetaksele gore anlamlidr.
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Sekil 1-B.

MDA-MB-231 insan meme kanseri hiicrelerinde
Gemsitabin ve kombinasyon uygulamasi sonrasit MTT
metoduna gére % canlilik diizeyleri. V25: 25 uM
Verapamil, V50: 50 uM Verapamil, Gemsitabin: 200
TIK: 50 ug/mL, 100 TIK: 25 ug/mL, 50 TIK: 12.5
ug/mL, 25 TIK: 6.25 ug/mL, 12.5 TIK: 3.125 ug/mL,
6.25 TIK: 1.56 ug/mL.

b
%TIK (Verapamil)
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Sekil 1-C.

MDA-MB-231 insan meme kanseri hiicrelerinde
Karboplatin ve kombinasyon uygulamasi sonrast MTT
metoduna gore % canlilik diizeyleri. V25: 25 uM
Verapamil, V50: 50 uM Verapamil. TIK degerleri
Karboplatin: 200 TIK: 31.6 ug/mL, 100 TIK: 15.8
ug/mL, 50 TIK: 7.9 ug/mL, 25 TIK: 3.95 ug/mL,12.5
TIK: 1.97 ug/mlL, 6.25 TIK: 0.98 ug/mL *V25 ile
kombine tedavi, tek basina Karboplatine gore
anlamblidir. **V50 ile kombine tedavi, tek basina
Karboplatine gore anlamhidr.

MCF-7 insan meme Kkanseri hiicrelerine, cesitli
konsantrasyonlarda Verapamil (200, 100, 50, 25, 12.5,
6.25 uM) tek basina uygulandi. Uygulanan tedaviden
72 saat sonra % canliblk, MTT metodu ile
degerlendirildi. Subletal doz ve subletal doza en yakin
nontoksik dozlar belirlendi. Calismanin bundan
sonrasinda subletal doz olan 100 uM Verapamil ve
nontoksik doz olan 25 pM Verapamil; Dosetaksel,
Gemsitabin ve Karboplatin ile kombine edilerek
kullanildi.  Sonuglar Dosetaksel, Gemsitabin ve
Karboplatinin tek baslarinayken olan etkileriyle
karsilastirildi. Bu kombinasyonlarin kanser hiicreleri
iizerindeki % canlilik etkilerini degerlendirmek icin
MTT testi yapildi. Dosetaksel tek basina uygulanmasi
ile Verapamil 25 uM kombinasyonu
karsilastirildiginda aralarindaki farklilik istatistiksel
olarak anlamli bulunmadi. Dosetaksel tek bagina
uygulanmasiyla Verapamil 100 pM kombinasyon
uygulamasi karsilagtirildiginda aralarindaki farklilik
anlamliydi (p<0.05). Dosetaksel + Verapamil 25 pM
ve Dosetaksel + Verapamil 100 uM kombinasyonlari
karsilastirildiginda aralarindaki farklilik istatistiksel
olarak anlamli bulundu (p<0.05) (Sekil 2-A).
Gemsitabin tek basima uygulanmasi ile Verapamil 25
uM  kombinasyonu karsilastirildiginda  aralarinda
istatistiksel olarak anlamli farklilik bulunmadi.
Gemsitabin tek basina uygulanmasi ile Verapamil 100
uM  kombinasyonu karsilastirildiginda aralarinda
istatistiksel olarak anlamli farklilik bulundu (p<0.05).
Bununla birlikte Gemsitabin + Verapamil 25 uM ve
Gemsitabin + Verapamil 50 uM kombinasyonlari
karsgilagtirildiginda  aralarinda  istatistiksel ~olarak
anlamh farklililk bulundu (p<0.05) (Sekil 2-B).



Verapamil ile Kemoterapotik Etkinin Arttirilmasi

Karboplatin tek bagina uygulanmasi ile Verapamil
25uM kombinasyonlar1 karsilagtirildiginda
aralarindaki farklilik istatistiksel olarak anlamli
bulunmadi. Karboplatin tek bagina uygulanmas: ile
Verapamil 100uM kombinasyonlari
karsilagtirildiginda aralarinda farklilik istatistiksel
olarak anlamli bulundu (P<0.05). Karboplatin +
Verapamil 25 uM ve Karboplatin + Verapamil 100
uM  kombinasyonlar1 karsilagtirildiginda aralarinda
farklilik istatistiksel olarak anlamli bulundu (p<0.05)
(Sekil 2-C).
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Sekil 2-A.

MCF-7 insan meme kanseri hiicrelerinde Dosetaksel
ve kombinasyon uygulamasi sonrast MTT metoduna
gore % canlilik diizeyleri. V25: 25 uM Verapamil,
V100: 100 uM Verapamil. TIK degerleri Dosetaksel:
200 TIK: 22.6 ug/ml, 100 TIK: 11.3 ug/ml, 50 TIK:
5.65 ug/ml, 25 TIK: 2.82 ug/ml, 12.5 TIK: 1.41 ug/ml,
6.25 TIK: 0.70 ug/ml. *V25 ile kombine tedavi, V100
ile kombine tedaviye gore anlamhidr. ¥**V100 ile
kombine tedavi, tek basina Dosetaksele gire
anlamlidir.
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Sekil 2-B.

MCF-7 insan meme kanseri hiicrelerinde Gemcitabin
ve kombinasyon uygulamasi sonrast MTT metoduna
gére % canlilik diizeyleri. V25: 25 uM Verapamil,
V100: 100 uM Verapamil. TIK degerleri Gemsitabin:
200 TIK: 50 ug/mL, 100 TIK: 25 ug/mL, 50 TIK: 12.5
ug/mL, 25 TIK: 6.25 ug/mL, 12.5 TIK: 3.125 ug/mL,
6.25 TIK: 1.56 ug/mL *V25 ile kombine tedavi, V100
ile kombine tedaviye gore anlamhidr. **V100 ile
kombine tedavi, tek basina Gemsitabine gére
anlamhdir.
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Sekil 2-C.

MCF-7 insan meme kanseri hiicrelerinde Karboplatin
ve kombinasyon uygulamasi sonrasi MTT metoduna
gore % canlilik diizeyleri. V25: 25 uM Verapamil,
V100: 100 uM Verapamil. TIK degerleri
(Karboplatin): 200 TIK: 31.6 ug/mL, 100 TIK: 15.8
ug/mL, 50 TIK: 7.9 ug/mL, 25 TIK: 3.95 ug/mL, 12.5
TIK: 1.97 ug/mL, 6.25 TIK: 0.98 ug/mL. *V25 ile
kombine tedavi, V100 ile kombine tedaviye gore
anlamhdir. **V100 ile kombine tedavi, tek basina
Karboplatine gore anlamlidr.

Apopitotik Etkinin Degerlendirilmesi

M30 Antijen Testi, hiicrelerin apopitoz yoluyla
olmesini tespit etmeye yarayan bir yontemdir'®.
Apopitoz siirecine giren hiicrelerde meydana gelen
kaspaz aracili sitokeratin 18 pargalanmasini (M30
Antijen) belirlemek i¢in ELISA yontemi kullanildi.
Her iki hiicre tipine Dosetaksel, Gemsitabin,
Karboplatin ve Verapamil tedavi uygulamasi
yapildiktan sonra calisildi. Sekil 3-A’da gorildiigi
gibi MDA-MB-231 hiicre hatlarinda; Dosetaksel 200
TIK’in Verapamil 50 pM ile beraber (%4.8)
kullanilimi tek basma Dosetaksel 200 TiK (%4,9)
gore kaspazla kirilmis sitokeratin 18’1 (M30 antijen)
anlamli  derecede  degistirmemistir  (p=0.828).
Gemsitabin 200 TiK ile Verapamil 50 pM’in birlikte
kullanihimi (%5,0), tek basma Gemsitabin 200 TiK
(%4,5) kullanimina gore kaspazla kirilmis sitokeratin
18’1 (M30 antijen) anlamli derecede degistirmemistir
(p=0.256). Verapamil 50 pM’in Karboplatin 200 TIK
ile birlikte kullanim1 (%5,1) tek basma Karboplatin
200 TIK’e (%5,6) gore kaspazla kirilmis sitokeratin
18’1 (M30 antijen) anlamli derecede degistirmemistir
(p=0.268). Verapamil kombinasyonlarma iliskin
apopitoz, MDA-MB-231 hiicre hatlarinda her {i¢ ilag
grubunda da gosterilememistir.

Sekil 3-B’de goriildiigii gibi MCF-7 hiicrelerinde;
Dosetaksel 200 TiK ile Verapamil 100 uM’in birlikte
kullanilmas1 (%7,4), tek basina Dosetaksel 200 TiK’e
(%9,2) gore kaspazla kirilmis sitokeratin 18’1 (M30
antijeni) anlamli derecede azaltmistir (p=0.001).
Gemsitabin 200 TiK ile Verapamil 100 uM’in birlikte
kullanilmast (%40,2), tek basmna Gemsitabin 200
TiK’e gore (%15,7), kaspazla kirilmis sitokeratin 18’1
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(M30 antijeni) anlamli derecede arttirmstir (p<<0.001).
Karboplatin 200 TiK ile Verapamil 100uM’in birlikte
kullanilmas1 (%39,0) tek basma Karboplatin 200
TIK’e (%25,0) gore kaspazla kirilmis sitokeratin 18’
(M30 antijeni) anlamli derecede arttirmistir (p<<0.001).
Verapamil kombinasyonlarina iligkin apopitoz MCF-7
hiicre hatlarinda Gemsitabin ve Karboplatin ilag
gruplarinda gosterilmistir.

350

300

250

200

150
G I
0

D200 D200+V50 G200 G200+V50 K200  K200+Vs0 MO V50

M30 Antijen (U/L)
g g

=
S

o

Test ilag Konsantrasyonui

Sekil 3-A.

MDA-MB-231 insan meme kanseri hiicrelerinde
Dosetaksel, Gemsitabin, Karboplatin ve Verapamil
tedavisinden sonra kaspazla par¢alanan sitokeratin
18 (M30 Antijeni) diizeyleri. D200: Dosetaksel 200

TIK: 22,6 ug/mL, G200: Gemsitabin 200 T K: 50

ug/mL, Karboplatin 200 TIK: 31,6 ug/mL, V50:

Verapamil 50 uM, MO: Tedavi edilmemig kontrol

grubu.
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Sekil 3-B.

MCF-7 insan meme kanseri hiicrelerinde Dosetaksel,
Gemsitabin, Karboplatin ve Verapamil tedavisinden
sonra kaspazla par¢alanmis sitokeratin 18 (M30
Antijeni) diizeyleri. D200: Dosetaksel 200 TIK: 22.6
ug/mL, G200: Gemsitabin 200 TIK: 50 ug/mL,
Karboplatin 200: 31.6 ug/mL, V100: Verapamil 100
uM, MO: Tedavi edilmemis kontrol grubu.

Apopitozun Hiicre Membraninda Gésterilmesi
(Anneksin V Testi)

Sekil 4-A da gorildigi tizere MDA-MB-231
hiicrelerinde; Kontrol hiicrelerinde %35 oraninda
anneksin 'V pozitifligi tespit edildi (p=1.000).
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Dosetaksel kombinasyonu (%80 anneksin V pozitif),
tek basina Dosetaksele gore (%80 anneksin V pozitif)
gore anneksin V pozitifligini anlamli derecede
arttirmadi (p=1.000). Gemsitabin kombinasyonu (%23
anneksin V pozitif) tek basina Gemsitabine gore (%20
anneksin V pozitif) gore anneksin V pozitifligini
anlamli  derecede arttirmadi  (p=0.286). Ancak
Karboplatin kombinasyonu (%43 anneksin V pozitif)
tek basina Karboplatine (%10 anneksin V pozitif) gore
anneksin 'V pozitifligini anlamli derecede arttirdi

(p<0.001). MDA-MB-231 hiicre hatlarinda
Verapamilin Dosetaksel ya da Gemsitabin ile
kombinasyonunda apopitotik etki gosterilemedi.

Ancak Karboplatinin Verapamil ile kombinasyon
uygulamasinda, tek Dbasina Karboplatine gore
apopitotik etki gosterildi.

Sekil 4-B’de goriildiigii izere MCF-7 hiicrelerinde;
Kontrol hiicrelerinde %15 oraninda anneksin V
pozitifligi saptand1 (p<0.001). Dosetaksel
kombinasyonu (%98 anneksin V pozitifligi), tek
basina Dosetaksele (%90 anneksin V pozitifligi) gore
anneksin V pozitifligini anlamli derecede arttirdi
(p<0.001). Gemsitabin kombinasyonu (%35 anneksin
V pozitifligi) tek basina Gemsitabine (%35 anneksin
V  pozitifligi) gore anneksin V  pozitifligini
degistirmedi (p=1.000). Karboplatin kombinasyonu
(%45 anneksin V pozitifligi) tek basina Karboplatine
(%30 anneksin V pozitifligi) goére anneksin V
pozitifligini anlamli derecede arttirdi (p<<0.001). MCF-
7 Hiicre Hatlarinda; Verapamilin Gemsitabin ile
kombinasyonunda apopitotik etki gosterilemedi.
Ancak Dosetaksel ve Karboplatinin Verapamil ile
kombinasyonlarinin, tek baslarma ila¢ kullanimlarina
gore apopitotik etkileri gosterildi.
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Sekil 4-A.

Dosetaksel, Gemsitabin, Karboplatin ve Verapamil ile
tedaviden sonra MDA-MB-231 insan meme kanseri
hiicrelerinde Anneksin V pozitif boyanan hiicrelerin

yiizdesi. MO: Tedavi edilmemis kontrol grubu, D200:

Dosetaksel 200 TIK: 22.6 ug/mL, G200: Gemsitabin
200 TIK: 50 ug/mL, Karboplatin 200 TIK: 31.6
ug/mL, V50: Verapamil 50 uM, % Anneksin V (+):
Anneksin V pozitif boyama yiizdesi
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Sekil 4-B.

Dosetaksel, Gemsitabin, Karboplatin ve Verapamil ile
tedaviden sonra MCF-7 insan meme kanseri
hiicrelerinde Anneksin V pozitif boyanan hiicrelerin
yiizdesi. MO: Tedavi edilmeyen kontrol hiicre grubu,
D200: Dosetaksel 200 TIK: 22,6 ug/mL, G200:
Gemsitabin 200 TIK: 50 ug/mL, Karboplatin 200 TIK:
31,6 ug/mL, V100: Verapamil 100 uM, % Anneksin V
(+): Anneksin V pozitif boyanma yiizdesi.

Nekrozun Gésterilmesi (Propidyum Lyodiir Testi)

PI, yalnizca membran biitiinligii bozulmus, yani 6li
hiicreleri  boyayabilen bir boyadir. Membran
biitiinliigli saglam olan (intakt) hiicreler ise PI
tarafindan boyanmazlar. PI, membran ge¢irimsiz olan
ve yalnizca birincil nekroz veya gec apopitoz (ikincil
nekroz) nedeniyle zarar gérmiis membranlara sahip
hiicrelerin DNA'sia baglanan ikinci bir boya olarak
kullanlir®. Dosetaksel, Gemsitabin, Karboplatin ve
Verapamil uygulandiktan sonra PI  pozitifligi
arastirildi. Sekil 5-A da goriildiigi tizere MDA-MB-
231 hiicre hatlarinda; Kontrol hiicrelerinde %l
oraninda PI pozitifligi saptand1 (p=0.281). Dosetaksel
kombinasyonu (%60 PI pozitif) tek basina
Dosetaksele (%55 PI pozitif) gore PI pozitifligini
anlamli derecede arttirmadi (p=0.134). Gemsitabin
kombinasyonu (%5 PI pozitif) tek basina Gemsitabine
(%2 PI pozitif) gore PI pozitiflik oranimi anlaml
derecede arttirdi (p=0.017). Karboplatin
kombinasyonu (%20 PI pozitif) ise tek basina
Karboplatine (%15 PI pozitif) gore PI pozitifligi,
istatistik anlamlilik sinirinin  biraz iizerinde kald1
(p=0.051). MDA-MB-231 Hiicre hatlarinda
Verapamilin her ii¢ ilagla olan kombinasyonlarinda
degisik oranlarda birincil nekroz veya ge¢ apopitoz
(ikincil nekroz) saptanmasmna ragmen, yalnizca
Gemsitabin kombinasyon uygulamasindaki artig
istatistiksel olarak anlamli bulundu.

Sekil 5-B de goriildigii tlizere MCF-7 hiicre
hatlarinda; Kontrol hiicrelerinde %10 PI pozitifligi
saptand1 (p=0.289). Dosetaksel kombinasyonu (%0 PI
pozitif) tek basina Dosetaksele (%2 PI pozitif) gore P1
pozitifligini anlamli derecede azaltti (p=0.004).
Gemsitabin kombinasyonu (%20 PI pozitif) tek basina
Gemsitabine (%32 PI pozitif) gore PI pozitifligini

anlamli derecede azalti (p<0.001). Karboplatin
kombinasyonu (%27 PI pozitif) tek basina
Karboplatine (%27 PI pozitif) gore PI pozitifligini
anlamli derecede degistirmedi (p=1.000). MCF-7
Hiicre hatlarinda; Dosetaksel ve Gemsitabin
kombinasyonlari tek baslarina ilag kullanimlarina goére
PI pozitiflik oranlarini anlamli derecede azaltiyor iken,
Karboplatin kombinasyonunda tek basina ilag
kullanimina goére PI pozitiflik oraninda anlaml
degisiklik goriilmedi.
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Sekil 5-A.

MDA-MB-231 insan meme kanseri hiicre hattinda
Dosetaksel, Gemsitabin, Karboplatin ve Verapamil ile
tedaviden sonra PI pozitif boyanan hiicrelerin yiizdesi.

MO: Tedavi edilmeyen kontrol hiicre grubu, D200:

Dosetaksel 200 TIK: 22,6 ug/mL, G200: Gemsitabin
200 TIK: 50 ug/mL, Karboplatin 200 TIK: 31,6
ug/mL, V50: Verapamil 50 uM, % PI (+): PI pozitif

boyanma yiizdesi.
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Sekil 5-B.

Dosetaksel, Gemsitabin, Karboplatin ve Verapamil ile
tedaviden sonra MCF-7 insan meme kanseri
hiicrelerinde PI pozitif boyanan hiicrelerin yiizdesi.
MO: Tedavi edilmeyen kontrol hiicre grubu, D200:
Dosetaksel 200 TIK: 22,6 ug/mL, G200: Gemsitabin
200 TIK: 50 ug/mL, Karboplatin 200 TIK: 31,6
ug/mL, V100: Verapamil 100 uM, % PI (+): PI pozitif
boyanma yiizdesi.
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Tartisma ve Sonug¢

Bu ¢alismada, MDA-MB-231 ve MCF-7 insan meme
kanseri hiicre hatlarinda, segilen kemoterapdtik
ilaglarin sitotoksik etkileri incelendi. Ayrica, ¢oklu
ila¢c diren¢ proteini P-gp’yi inhibe eden Verapamilin
bu ilaglarla olan kombinasyonlari degerlendirildi.
Literatiir taramasinda elde edilen sonuglara dayanarak,
meme kanseri tedavisinde kullanilan ve daha once
Verapamil ile birlikte kombine edilerek kullanimi ya
hi¢ calisilmamis ya da ¢ok az arastirilmis olan
kemoterapotik  ilaclar;  Dosetaksel, Gemsitabin,
Karboplatin tercih edildi. Secilen ilaglarin kanser
hiicrelerine yonelik sitotoksik etkilerini
degerlendirmek amaciyla yaygin olarak kullanilan
MTT yontemi uygulandi ve hiicrelerin % canlilik
oranlart hesaplandi. Olusan hiicre 6limlerinin
apopitozdan mi yoksa nekrozdan mi kaynaklandigi
arastirildi.

Daha onceki g¢aligmalarda Verapamil c¢esitli timor
tiplerinde denenmistir ve bunlardan bazilar1 soyledir;

Cadagan ve ark. Hiicre hatlan 1929 (fare
fibrosarkomu) ve MCF-7 (insan meme
adenokarsinomu) hiicrelerinde, sitotoksik ilaglar
Doksorubisin, Vinkristin ve Paklitaksel'e karst

dogustan veya kazanilmis direnci ortadan kaldirmak
icin lic modiile edici ajanin (Kinin, Verapamil ve
Sinnarizin)  etkilerini  aragtirmiglar. En  etkili
kombinasyonun Kinin-Verapamil ile sitotoksik ilag
olan Doksorubisin oldugunu belirtmislerdir”®. Bu iki
sonug, Verapamilin yalnizca epiteliyal tiimorlerde
degil, aym zamanda stromal timorlerde de etkili
oldugunu ortaya koymaktadir. Diger yapilan
calismalar soyledir: Guo ve ark. Adriamisin (ADR)
direngli meme kanseri (MCF 7/ADR) hiicrelerinde
Dosetaksel ve Verapamilin birlikte uygulamasinin p-
gp'nin akig aktivitesini belirgin sekilde inhibe ettigini
ve hiicre apopitozunu hizlandirdigini, bunun da
antitimor aktivitesinde iyilesme ve MDR'nin tersine
gevrilmesiyle sonuglandigim1  rapor etmislerdir®.
Uematsu ve ark. yaptiklart ¢alismada insan meme
kanseri MCF-7 hiicrelerinin iki boyutlu (2D) ve ii¢
boyutlu (3D) sferoidlerinin  kemo-duyarliligini
aragtirmis ve bir p-gp inhibitorii olan Verapamilin,
Daunorubisin, Dosetaksel ve Arsenik Disiilfid’in
antiproliferatif ~ etkilerini kismen  arttirdiginm
bulmuslardir®. Kars ve ark. da direngli MCF-7 hiicre
hatlarinda, Paklitaksel, Dosetaksel, Vinkristin ve
Doksorubisinin Verapamil ile birlikte kullanilmasinin
coklu ila¢ direncini engellemeye yardimci oldugu
tespit etmislerdir”. Bu galismada MCF-7 hiicrelerinde
Verapamilin Dosetaksel ile kombinasyon
uygulamasinda, tek basina kullanimina gore kaspazla
kirilmig  sitokeratin 18 miktarinda anlamli  artis
goriilmiiyorken,  Verapamilin ~ Gemsitabin  ve
Karboplatinin ile kombinasyonlar1 tek baslarina ilag
kullanimlarina goére kaspazla kirilmis sitokeratin 18
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miktarini, apopitozu (M30 antijen) istatistiksel olarak
anlamli derecede arttirmistir (Sekil 3-B). Anneksin V
boyama uygulamasina gore de Karboplatin
kombinasyonlarinda Anneksin V pozitifligi anlaml
derecede artmustir (Sekil 4-B). Mohseni ve ark. H1299
Akciger kanseri hiicrelerinin kemo duyarliliginin
Verapamil ile  diizeltilip  diizeltilemeyecegini
arastirmak igin, Dosetaksel/Verapamil ve
Vinblastin/Verapamilin hiicresel proliferasyon ve
apopitotik  yanit  lzerindeki  birlesik  etkilerini
incelemiglerdir. Her iki ajanin kombine
konsantrasyonlarina Verapamil eklenmesi, hiicre
canliliginda 6nemli 6l¢iide azalmaya neden olmustur.
Ayrica Verapamilin, Dosetaksel ile birlikte, apopitotik
hiicre yiizdesini arttirdigim ortaya koymuslardir’®. Bu
calismada ise her iki hiicre hattinda Dosetakselin
Verapamil ile kombinasyonu apopitotik hiicre oranini
anlamli derecede arttirmiyorken, MCF-7 hiicre
hatlarinda Verapamilin Gemsitabin ve Karboplatin ile
kombinasyonlari, tek basina uygulamalarina gore
apopitotik hiicre oranin1 anlamli derecede arttirmistir
(Sekil 3-B). Jaferian ve ark. yine H1299 Akciger
kanseri hiicrelerinde Verapamilin, Dosetaksel ve
Vinblastinin sitotoksik etkilerini artirdigini buldular.
P-gp aktivitesinin Verapamil tarafindan
inhibisyonunun, her bir ajanin tek basina tedavisinden
daha diisiik hiicre canliligt ile sonuglandigini
gosterdiler”’. Live ark. Paklitaksel ve Verapamilin,
MCF-7/ADR hiicreleri iizerindeki sinerjistik etkisini
aragtirdilar.  MCF-7/ADR  hiicrelerinin  apopitoz
oraninin, Paklitakselin tek basina tedavisine kiyasla
kombinasyon tedavisinde 6 kat arttigini gosterdiler.
Bu veriler, Paklitaksel ve Verapamil kombinasyon
terapisinin, hiicre apopitozunu tesvik etmede
sinerjistik etki sagladigini aydinlatmistir. Paklitaksel
ve Verapamil kombinasyonu, hiicre dongiisiiniin
ilerlemesini durdurarak hiicre ¢ogalmasim dnleyebilir
ve hiicre apopitozunu tesvik edebilir (28). Yan ve ark.
termokimyasal  1simin  Verapamil ile  birlikte
kullaniminin, hiicre i¢i ADR oranin1 ve MCF-7/ADM
(ADM-resistant line MCF) hiicre hatlarinin apopitoz
hizint  arttirdigim bulmuslardir®.  Zhao ve ark.
Verapamil ve Gemsitabinin Insan pankreatik
adenokarsinom hiicre hatlarinda (L3.6pl) kombine
pro-apopitotik etkileri oldugunu belirlemislerdir™.
Nandi ve ark. ise meme kanseri kok hiicreleri (BCSC)
ve MDA-MB-231 hiicrelerinde Kaempferol’iin
Verapamil ile kombinasyonunun tek basina
Kaempferol’den daha giiglii etkinlige sahip oldugunu
ve G2/M'ye baghh hiicre dongilisii durmasini
indiikledigini gosterdiler’’. Kayouka ve ark. Insan
karaciger kanseri hiicreleri (HepG2) hiicrelerinde
Oleanolik Asitin Verapamil ile kombinasyonunun
sitotoksisiteyi biiyiik Olclide arttigini, 72 saat sonra

hiicre canliginin  %63,7 den %25’¢ distligiini
gosterdiler. Bu sonuglar1 ise, P-gp’nin inhibe
edilmesinin ~ Oleanolik  Asitin ~ kemoterapotik


https://pubmed.ncbi.nlm.nih.gov/?term=Uematsu+N&cauthor_id=29599328

Verapamil ile Kemoterapotik Etkinin Arttirilmasi

aktivitesini
yorumladilar®,

arttigini gostermistir seklinde
MDA-MB-231

Karboplatinin

Bu calismada ise Verapamil,
hiicrelerinde ~ Dosetakselin ~ ve
sitotoksisitesini istatiksel olarak anlamli GSlgiide
arttirmigtir  ve Dosetaksel + Verapamil 25 uM
kombinasyonu ile Dosetaksel + Verapamil 50 pM
kombinasyonu arasinda sitotoksisite agisindan anlamli
bir fark goriilmemistir (Sekil 1-A). Ayni sitotoksik
etki, daha diisik dozlarda goriilebilmektedir. Bu
nedenle de MDA-MB- 231 hiicre hattinda daha diisiik
Verapamil dozu kullanilarak yiiksek sitotoksik etki
elde edilebilmektedir. Bu durum kemoterapotik
ilaglarin istenmeyen yan etkilerinden korunmada
onemli olabilir. Ozellikle MDA-MB-231 hiicre
hattinin  invaziv karakterli oldugu g6z Oniine
alindiginda bu 6nem daha da artmaktadir.

Bu c¢alismada Verapamil; Gemsitabin ve Karboplatin
ilag gruplarinda, MCF-7 hiicre hatlarinda M30
antijjenini arttirmaktadir (Sekil 3-B). Dolayisiyla
apopitozu arttirmigtir. Ancak MDA-MB-231 hiicre
hatlarinda ayni etki bulunmamistir (Sekil 3-A). MDA-
MB-231 hiicrelerinde M30 antijeni yaklasik 220 U/L
diizeylerindeyken, MCF-7 hiicrelerinde 2000 U/L
diizeylerine kadar ¢ikabilmistir. Bu bulgular, MCF-7
hiicrelerinin  esas olarak apopitozla 6ldiiglini
gostermektedir. Nitekim Ari ve ark. yaptiklar
calismada MDA-MB-231 ve MCF-7 hiicrelerine

klasik meme kanseri tedavisi olan 5-Florourasil-
Epirubisin-Siklofosfamid (FEC) tedavisini
uygulanmiglar ve  MDA-MB-231  hiicrelerinin

nekrozisle 6liirken, MCF-7 hiicrelerinin tipik olarak
apopitozla 61diigiinii bulmuslardir®.

Bu calismada hem MDA-MB-231 hiicre hatlarinda
hemde MCF-7 hiicre hatlarinda  Verapamil,
Dosetakselin ve Karboplatinin sitotoksisitesini (MTT
metodu ile) istatiksel olarak anlaml 6lgiide arttirdigi
bulunmustur. Fakat Verapamil, MDA-MB-231
hiicrelerinde =~ Gemsitabinin ~ sitotoksik  etkisini
arttirmiyorken (Sekil 1-B), MCF-7 hiicrelerinde
anlamli olarak arttirmaktadir (Sekil 2-B). Bundan
otiric bu calismada ilging olarak, Verapamilin
Gemsitabinin etkinligini hiicre tipine bagl olarak
modifiye ettigi bulunmustur. MDA-MB-231 insan
meme kanser hiicre hatlarinda ila¢ gruplarma, doz
gruplarina ve ilag-doz etkilesimlerine gore % canlilik
ortalamalar farklilik gésterdigi bulunmustur.

Sonug olarak, bu calismada her iki hiicre tipinde

(MDA-MB-231, MCEF-7) Dosetaksel ve
Karboplatinin, Verapamil ile kombinasyonunun,
sitotoksik  etkiyi  arttirdigi  gosterilmis  oldu.

Gemsitabinin enzimlerle hizli metabolizma, bobrek
yoluyla hizli atilim nedeniyle etkinligi azalmaktadir.
Bu nedenle etkinligini arttirmak igin, gastrointestinal
toksisiteye neden olan yiiksek dozlarda Gemsitabin
alimmas1 tavsiye edilir. Birgok kanser tiirii
Gemsitabine direng gelistirmektedirg. Bu durum goz

oniinde bulunduruldugunda MCF-7 hiicrelerinde,
Gemsitabin-Verapamil kombinasyonunun
kullanilmasinin, sitotoksik etkiyi artirmasi agisindan
etkili bir strateji olabilecegi diisiiniilmiistiir. Ancak
daha fazla, farkli deneyler ile bu sonuglarin
dogrulanmasi gerekmektedir.

Calismanin Sturlhiliklar

Verapamilin apopitoz ve nekroz mekanizmalarina
yonelik olarak, protein seviyesinde detayli analizlerin
yapilmast ve daha fazla kanser hiicre hattinda
deneylerin uygulanmast.
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ABSTRACT

Therapeutic plasma exchange (TPE) is an alternative treatment approach for specific conditions in the nephrology field. TPE is utilized for
the treatment of ANCA-associated vasculitis, anti-GBM disease, thrombotic microangiopathy syndromes, and acute kidney transplant
rejection and as part of desensitization protocols in kidney transplant recipients. However, TPE indications are limited, efficacy remains a
topic of debate. With this regard, we aimed to evaluate our clinical outcomes of TPE experience among non-transplant kidney diseases. Data
from 36 patients (age 44.19+18.66 years; 20 females) underwent TPE were evaluated retrospectively. The number of TPE sessions,
diagnosis, pre- and post-procedure laboratory results, vascular access routes, complications, and treatment responses were recorded
retrospectively from the electronic file system. Overall, patients underwent an average of 7.42+3.77 TPE sessions. Vascular access was a
central venous catheter for all. TPE indications were vasculitis (n: 10), thrombotic microangiopathy (n: 20), glomerulonephritis unresponsive
to treatment (n: 4), and anti-phospholipid syndrome (n: 2). 25 patients required hemodialysis, and the dialysis requirement was resolved in 11
patients at the end of treatment. There were no reported serious adverse events. Regarding renal outcome, 10 had normal renal function, 9
had chronic kidney disease, and 10 were on chronic dialysis. Seven people died, 5 of whom required dialysis at the time of diagnosis. It has
been observed that the TPE, which is used as an initial, complementary, or salvage treatment option depending on the underlying disease,
gives a positive response in terms of kidney and patient survival in patients with favourable initial renal functions.

Keywords: Renal dysfunction. Therapeutic plasma exchange. Vasculitis. Thrombotic microangiopathy syndrome. Outcomes.
Nefroloji Uygulamasinda Terapétik Plazma Degisimi ile Bobrek ve Hasta Sonuglari: Tek Merkez Deneyimi

OZET

Terapoétik plazma degisimi (TPE), nefroloji alaninda belirli kosullar i¢in alternatif bir tedavi yaklagimidir. TPE, ANCA ile iliskili vaskiilit,
anti-GBM hastaligi, trombotik mikroanjiyopati sendromlar1 ve bobrek nakli akut reddinin tedavisinde ve bobrek nakli alicilarinda
desensitizasyon protokollerinin bir pargasi olarak kullanilabilir. Ancak, TPE endikasyonlari sinirhidir ve etkinligi tartismalidir. Bu baglamda,
nakil digt bobrek hastaliklari arasinda TPE deneyimimizin klinik sonuglarini degerlendirmeyi amagladik. TPE gegiren 36 hastanin (yas
44,19+18,66 yil; 20 kadin) verileri retrospektif olarak degerlendirildi. TPE seanslarmin sayisi, tani, islem Oncesi ve sonrasi laboratuvar
sonuglari, vaskiiler erisim yollari, komplikasyonlar ve tedavi yanitlar1 elektronik dosya sisteminden retrospektif olarak kaydedildi. Genel
olarak, hastalar ortalama 7,42+3,77 TPE seansina girdi. Vaskiiler erisim hepsinde santral ven6z kateterdi. TPE endikasyonlar1 vaskiilit (n:
10), trombotik mikroanjiyopati (n: 20), tedaviye yanit vermeyen glomeriilonefrit (n: 4) ve anti-fosfolipid sendromu (n: 2) idi. 25 hasta
hemodiyalize ihtiyag duydu ve 11 hastada tedavi sonunda diyaliz gereksinimi sona erdi. Ciddi bir yan etki bildirilmedi. Tedavi sonunda
10'unun bobrek fonksiyonu diizeldi, 9'unda bobrek disfonksiyonu gelisti ve 10'u kronik diyaliz hastast oldu. Yedi kisi 61dii, bunlardan 5'i tan1
aninda diyalize ihtiyag duymustu. Altta yatan hastaliga bagh olarak ilk, tamamlayici veya kurtarma tedavisi segenegi olarak kullanilan
TPE'nin, baslangicta bobrek fonksiyonlar1 daha iyi olan hastalarda bobrek ve hasta sagkalimi agisindan olumlu yanit verdigi gozlemlendi.

Anahtar Kelimeler: Bobrek disfonksiyonu. Terapotik plazma degisimi. Vaskiilit. Trombotik mikroanjiyopati sendromu. Sonug.
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Therapeutic plasma exchange (TPE) has long been
used for certain kidney disorders considered to be
associated with circulatory causal factors. TPE
procedure relies on removing plasma substances from
circulation in exchange for replacement fluid which is
usually fresh frozen plasma (FFP). The removed
substances usually have a large molecular weight of
>15,000 Da'? It is an extracorporeal therapy and
according to the technique, vascular access can be
required to provide adequate blood volume. There are
some important points about this featured procedure
that practitioners are responsible for, such as
indications, replacement fluid type and amount,
anticoagulation, duration, and monitoring for and
treating procedural complications'.

Evidence-based data support using TPE for some
specific kidney disorders. Anti—glomerular basement
membrane (GBM) disease is the one that evidence of
benefit is marked. Besides, in the modern era of
advanced drugs, TPE usually finds a place as an
additive or a salvage therapy in the nephrology field.
Updated guidelines recommend TPE in patients with
troublesome conditions like severe renal disease,
alveolar haemorrhage, and treatment
unresponsiveness’ .  In  this context of the
aforementioned challenging issues, patient and renal
outcomes with TPE are considerable. With this regard,
we aimed to evaluate our clinical outcomes of TPE
experience among non-transplant kidney diseases.

A. Oruc ve ark.

as replacement fluid. Plasma volume was calculated
with the formula [0.07x kg x (1 — hematocrit)].
Pretreatment with diphenhydramine and 20 mg
intravenous methylprednisolone was administered. At
least 5 sessions with a daily or every other day
schedule were performed. During the sessions,
adverse events (AEs) and vital signs were recorded.

QOutcomes

All the patients were hospitalized during TPE therapy.
On discharge, patient status and renal outcome were
determined as treatment outcomes. Renal outcome
was classified as dialysis dependence, normal renal
function, and renal dysfunction. Renal dysfunction is
defined as serum creatinine under 1.5 mg/dL.

Statistical analysis

Statistical analyses were performed with SPSS
software (SPSS: An IBM Company, version 23.0,
IBM Corporation, Armonk, NY). The numerical and
categorical variables were expressed as the mean =+
standard deviation and ratios, respectively.

The Wilcoxon signed rank test was used for
comparisons within the group. A p value <0.05 was
considered statistically significant.

Material and Method
Study population

We performed a retrospective study involving patients
who underwent TPE therapy in a university hospital
between January 2013 and December 2019.

Data were obtained by review of electronic patient
files and apheresis unit records. The data of 63 kidney
transplant patients and 36 patients who underwent
TPE for other nephrological reasons were obtained.
Kidney transplant patients were not included in the
evaluation.

The number of TPE sessions, diagnosis, pre- and post-
procedure laboratory results, vascular access routes,
complications, and end-of-treatment responses were
recorded retrospectively.

All procedures performed in the study involve human
participants in accordance with the ethical standards of
the institutional research committee at which the
studies were conducted (approval number 2019-14/41)
and with the 1964 Helsinki Declaration and its later
amendments or comparable ethical standards.

TPE procedure

At our center, a centrifugation-based procedure was
performed for the TPE. Fresh frozen plasma was used

Results

A total of 36 patients’ data were evaluated. The mean
age was 44.19+18.66 years, and 20 patients were
female. Vascular access was obtained by a central
venous catheter for all. And there was no reported
complication associated with vascular access.

Overall, patients underwent an average of 7.42+3.77
TPE sessions. TPE indications were vasculitis (n: 10),
thrombotic microangiopathy (n: 20),
glomerulonephritis unresponsive to treatment (n: 4),
and anti-phospholipid syndrome (n: 2). Distribution of
vasculitis was ANCA associated (n: 5), anti-GBM
disecase (n: 3), lupus associated (n: 1), and non-
classified (n: 1). Glomerulonephritis were distributed
as focal segmental glomerulosclerosis (n: 2), acute
post-infectious  glomerulonephritis (n: 1), and
membranoproliferative  glomerulonephritis (n: 1).
Mean laboratory values at the time of diagnosis
revealed serum creatinine 4.79+2.58 mg/dL, eGFR
33.34+5.1 mL/min, haemoglobin 8.7+0.23 g/dL,
platelet 142,908.58+20,866.56/mm’, LDH
620.804+99.9 TU/L. Serum creatinine and urea levels
significantly desreased, and eGFR levels significantly
increased at the end of TPE therapy (Table I). During
the follow-ups, 25 patients required hemodialysis, and
at the end of treatment, 11 patients were free of the
dialysis.
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Outcomes of Therapeutic Plasma Exchange

Table I. The comparison of changes in laboratory
parameters after TPE.

Variables Pre-TPE Post-TPE p value
Serum creafinine 4794258 3524287 046
(mg/dL)

Serum urea 138.5+15.8 66,60£39,38 002
(mg/dL)

eGFR

(mbmin. 73 1) 33.3445.1 5107445832 007
Calcium (mgfdL) 8.70£0.17 9,010,69 053
LDH (ULL) 620.80£99.9 22271£3507 080
Leucocyte (fmm3)  11979.74+1,017.33  9406,09+487653  ,100
Haemoglobin

(o/il) 8.740.23 9,36+4,58 098
Platelet fmm3)  142,908.58+20,866.56 217650,0479134,11 015

TPE: therapeutic plasma exchange; eGFR: estimated glomerular
filtration rate; LDH: lactate dehydrogenase.

There were no reported serious AEs. During the TPE
therapy, only mild hypocalcemia and anaemia
occurred. In addition to TPE, immunosuppressive
treatment consisting of systemic corticosteroids and
cyclophosphamide was used for all the patients with
vasculitis. Seven patients died, and 5 of 7 required
dialysis at the time of diagnosis. Regarding renal
outcome, 10 had normal renal function, 9 had renal
dysfunction, and 10 were on chronic hemodialysis at
discharge (Table II).

Table II. Renal and patient outcomes at the end of

TPE therapy.
Anti-
Variabios  2SCHIES  TMA (n dG,'SOe”;‘;;U'?]T fosfolipid ~ Total
m10) 20 © P M Syndrome  (n: 36)
(n:2)
SCr<15 10
ol 2(20%) 8 (40%) 1 (25%) 27.8%
SCr>15
mg; i 4(40%) 3(15%) 1(25%) 9 (25%)
Haemodialysi 10
Sae”‘° BYSI2(20%)  6(30%)  2(50%) (27.8%)
Mortality rate 2 (20%) 3 (15%) 0 2(100%) 7 (19.4%)

Values were given as n (%). TPE: therapeutic plasma exchange;
TMA: thrombotic microangiopathy; SCr: serum creatinine.

Discussion

TPE is a specialized treatment option for frequently
severe conditions with advanced renal involvement,
alveolar haemorrhage, and TMA syndromes that could
be life-threatening. Our study used TPE as a primary
or salvage therapy for critical patients. Renal
impairment was a frequent accompanying organ
dysfunction, and TPE had a favourable impact on

renal functions with a rate of 44% dialysis
independence. However, dialysis requirement at the
time of diagnosis was associated with mortality.

Several AEs can occur during the TPE procedure.
These AE can be classified as vascular access-
associated, anticoagulation-associated, and
replacement fluid-associated. Vascular access is an
important component of the procedure. The filtration-
based TPE procedure is based on convection and
requires a blood flow rate of 150-200 mL/min.
Whereas in the centrifugation-based procedure,
centrifugal force is the mechanistic factor, and a blood
flow rate of 10-150 mL/min is adequate. Relevant to
the aforementioned factors usually vascular access is
needed for adequate blood flow. A central venous
catheter, ports, or arteriovenous fistulas or grafts are
the options for vascular access'. In practice, the
leading route is a central venous catheter. In our study,
a central venous catheter was placed for this purpose
to all the patients and there were no reported catheter-
associated AE. Additionally, 25 of 36 patients
required hemodialysis, and their placed central venous
catheter was also used for hemodialysis.

Because the TPE is an extracorporeal therapy,
adequate anticoagulation is essential to prevent
clotting in the extracorporeal circuit. Citrate and
heparin are the 2 standard agents for anticoagulation.
Citrate is infused in the extracorporeal circuit, and it
chelates ionized calcium to prevent activation of the
coagulation cascade. A total of 80% citrate is removed
in the centrifugation-based procedure with the
discarded plasma centrifugation TPE, whereas only
20%-30% is cleared in the filtration-based TPE.
Although citrate has a safety profile, the prominent is
hypocalcemia. Compared with citrate, heparin is
almost entirely cleared during TPE and is the
preferred anticoagulant in filtration-based TPE.
Furthermore, instead of citrate, heparin has to be
preferred in patients with liver failure'. In our cohort,
a centrifugation-based procedure was used, and citrate
was the preferred agent for anticoagulation. Mild
hypocalcemia was the only reported AE among our
patients.

The replacement fluid type depends on the indication
for apheresis, as well as infection and bleeding risks.
Human albumin and FFP are the 2 choices for
replacement fluid. Compared with FFP, albumin has a
lower risk of hypersensitivity reactions, transfusion-
related acute lung injury, and transmission of infection
but is more expensive. Plasma is convenient for
replenishing ADAMTSI13 in thrombotic
thrombocytopenic purpura (TTP) and clotting factors
in patients with bleeding. Allergic reactions are
prominent AEs of FFP, and to prevent this, patients

can be pretreated with diphenhydramine and
steroids'”. In our practice, pretreatment with
diphenhydramine and 20 mg  intravenous
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methylprednisolone is a standard procedure, and there
were no reported severe allergic reactions in our
cohort.

Prescription of TPE therapy is essential to manage the
disease successfully. Beyond indication, the clinician
has to assign the parameters of the exchange volume,
duration, and number of TPE sessions. TPE sessions
typically exchange 1 to a maximum of 1.5 plasma
volume. Larger plasma exchange volumes can lead to
hypotension. Duration and number of the sessions can
differ according to the primary disease, the result
obtained, and the targeted substance. We estimated the
plasma exchange volume with the formula of (0.07 x
kg x (1 — hematocrit)). We aimed not to exceed 1.5
plasma volume for exchange and with this regard,
there was no reported hypotension episode among our
patients.

Most immune complex (IC) diseases are related to the
production of immunoglobulin G (IgG). IgG has an
extravascular distribution of 45%, a long half-life of
22 days, and a low turnover rate of 7% a day.
Therefore, every other day's schedule of TPE is
usually adequate to achieve meaningful clearance, and
IgG levels can decrease to 16%-20% of the baseline
with 6 sessions. Additionally, like anti-GBM disease,
for diseases with a high autoantibody production rate,
a daily session schedule is more proper with
concomitant  immunosuppression. To  achieve
amelioration, knowing the properties of the targeted
substance is essential for the prescription. In our study
population, 16 of 36 patients had an IC-mediated
disease. Therefore, a daily/every other day schedule
was performed, and the mean session number was
7.42+3.77.

To decide the duration, there are specific markers for
monitoring the results. For thrombotic
microangiopathy syndromes, platelet count, LDH
levels, and evaluation, consecutive blood smears are
recommended. In the anti-GBM disease, TPE has to
be continued until the serum anti-GBM antibody gets
negative.

Clinical guidelines update the indications, procedures,
and details about TPE therapy. TPE is recommended
for various diseases of different systems. In
nephrology practice, out of the transplantation
population, TPE is frequently used for IC-associated
diseases. The main indications are TMA syndromes,
anti-GBM  disease, ANCA-associated vasculitis
especially accompanied by alveolar hemorrhage, and
active glomerular involvement, treatment
unresponsive  particular  glomerular  diseases.
Furthermore, additional and consecutive
immunosuppressive treatment is usually
administered®®. Consistent with guidelines and
recommendations we performed TPE for indicated
patients.
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Additionally, the patients in whom a TPE was

performed  had  challenging  diseases  with
accompanying renal failure, alveolar haemorrhage,
multisystemic involvement, and poor treatment

responses’. In these critical patients, TPE has
favourable renal and patient outcomes with TMA
syndromes and vasculitis. However, mortality rates
were considerably high.

In conclusion, TPE is still an important component of
our practice. Although the indicated population is hard
to manage, TPE has to be considered and added to the
treatment in time to get beneficial results.

Ethics Committee Approval Information:

Approving Committee: Uludag University Faculty of Medicine
Medical Research Ethics Committee

Approval Date: 04.09.2019

Decision No: 2019-14/41

Author Contribution Statement:

Idea and design: A.O., A.E., F.O.; Data collection and processing:
A.0, EY.F.O, V.0, S.A.; Analysis and interpretation of data:
AO,AE,EY,AY,CB.G,MG, MY, R, A; Writing of
significant parts of the article: A.O., A.E

Support and Acknowledgement Statement:

This study received no financial support.

Conflict of Interest Statement:

The authors of the article have no conflict of interest declarations.

References
1. Cervantes CE, Bloch EM, Sperati CJ. Therapeutic Plasma

Exchange: Core Curriculum 2023. Am J Kidney Dis
2023;81(4):475-92.

2. McLeod BC. Therapeutic apheresis: history, clinical
application, and lingering uncertainties.  Transfusion
2010;50(7):1413-26.

3. Kidney Disease: Improving Global Outcomes (KDIGO)

Glomerular Diseases Work Group. KDIGO 2021 Clinical
Practice Guideline for the Management of Glomerular
Diseases. Kidney Int 2021;100(4S):S1-S276.

4. Floege J, Jayne DRW, Sanders JF, et al. Executive summary of
the KDIGO 2024 Clinical Practice Guideline for the
Management of ANCA-Associated Vasculitis [published
correction appears in Kidney Int 2024;106(1):163-4. Erratum in
Kidney Int 2024;105(3):447-9.

5. Connelly-Smith L, Alquist CR, Aqui NA, et al. Guidelines on
the Use of Therapeutic Apheresis in Clinical Practice -
Evidence-Based Approach from the Writing Committee of the
American Society for Apheresis: The Ninth Special Issue. J
Clin Apher 2023;38(2):77-278.

6. Kidney Disease: Improving Global Outcomes (KDIGO) ANCA
Vasculitis Work Group. KDIGO 2024 Clinical Practice
Guideline for the Management of Antineutrophil Cytoplasmic
Antibody (ANCA)-Associated  Vasculitis. Kidney Int
2024;105(3S):S71-S116.

7. Altun B, Cakar M, Ay SA, ve ark., Nefroloji Pratiginde
Plazmaferez Etkinliginin Degerlendirilmesi: Tek Merkez
Deneyimi. Turk Neph Dial Transpl 2010;19(3):202-5.



Uludag Universitesi Tip Fakiiltesi Dergisi
Journal of Uludag University Medical Faculty
50 (3) 523-529, 2024

DOI: https://doi.org/10.32708/uutfd. 1571600

0OZGUN ARASTIRMA

Lenfomali Hastalarda Otolog Kok Hucre Nakli Hazirhik
Rejimi Olarak BuCy-E ve BEAM Protokollerinin Retrospektif
Karsilastiriimasi
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OZET

Bu ¢alisma, relaps/refrakter malign lenfomalarda kullanilan otolog kék hiicre nakli (OKIT) igin iki farkli hazirlik rejimi olan BuCy-E ve
BEAM'in etkinligi ve toksisite profillerini karsilastirmaktadir. BuCy-E ve BEAM, lenfoma tedavisinde yaygin olarak kullanilan iki hazirhk
rejimidir ve bu ¢alismada her iki rejimin kisa donem sonuglar retrospektif olarak incelenmistir. On ikisi Hodgkin Lenfoma (HL) ve 18'i
Non-Hodgkin Lenfoma (NHL) tanisi alan toplam 30 hasta ¢aligmaya alinmistir. Hastalarin demografik 6zellikleri, tedavi yanitlari, yan etkiler
ve toksisiteleri kaydedilmistir. Elde edilen bu veriler her iki rejim i¢in istatistiksel olarak karsilastirilmistir. Her iki grup arasinda yas,
cinsiyet ve tani agisindan anlamli bir fark bulunmamustir. Febril nétropeni BEAM grubunda istatistiksel olarak daha yiiksek oranda
bulunmasina ragmen fungal enfeksiyonlar arasindaki fark istatistiksel anlamliliga ulasamamistir. BEAM grubunda siddetli mukozit daha sik
gortilmiistiir. Her iki grupta bulanti, kusma ve diyare benzer seviyelerde goriilmiistiir. BEAM grubu, median PFS agisindan BuCy-E’ye gore
anlamli sekilde daha iistiin bulunmustur (23 ay vs. 12 ay, p = 0.0044). Median OS’de ise BEAM grubu daha avantajli goriinmekle birlikte
(23 ay vs. 12 ay), bu fark istatistiksel olarak anlamli degildir (p = 0.179). BuCy-E ve BEAM rejimleri, kisa donem toksisite profilleri
acisindan karsilastirilabilir olup, BEAM rejimi PFS agisindan iistiin bir sagkalim sunmaktadir. Ancak, BEAM rejiminde febril ndtropeni gibi
yan etkilerin daha sik gozlenmesi dikkate alinmalidir. OS agisindan gruplar arasinda istatistiksel olarak anlamli bir fark bulunmamakla
birlikte, uzun donem sonuglar igin daha genis hasta gruplarinda ve uzun siireli takiplerle yapilacak prospektif caligmalara ihtiyag vardir.
BuCy-E rejimi, daha diisiik toksisite profili nedeniyle belirli hasta gruplarinda etkin bir alternatif olarak degerlendirilebilir.

Anahtar Kelimeler: Lenfoma. Hazirhk rejimi. BuCy-E. BEAM. OKIT.

Retrospective Comparison of BuCy-E and BEAM Protocols as Autologous Stem Cell Transplant Preparation Regimen in Patients
with Lymphoma

This study compares the efficacy and toxicity profiles of BuCy-E and BEAM, two different preparative regimens for autologous stem cell
transplantation (ASCT) in relapsed/refractory malignant lymphomas. BuCy-E and BEAM are two commonly used preparative regimens for
the treatment of lymphoma, and this study retrospectively analyzed the short-term outcomes of both regimens. Twelve patients with
Hodgkin's Lymphoma (HL) and 18 patients with Non-Hodgkin's Lymphoma (NHL) were included in the study. Patient demographics,
treatment response, side effects, and toxicities were recorded. These data were statistically compared for both regimens. No significant
difference was found between the two groups in terms of age, gender, and diagnosis. Although febrile neutropenia was statistically higher in
the BEAM group, the difference between fungal infections did not reach statistical significance. Severe mucositis was more common in the
BEAM group. Nausea, vomiting, and diarrhea were observed at similar levels in both groups. Similar levels of nausea, vomiting and diarrhea
were seen in both groups. The BEAM group was significantly superior to BuCy-E in median PFS (23 months vs. 12 months, p = 0.0044). In
median OS, the BEAM group appeared more favorable (23 months vs. 12 months), but this difference was not statistically significant (p =
0.179). The BuCy-E and BEAM regimen were comparable in terms of short-term toxicity profiles, with the BEAM regimen offering superior
survival in terms of PFS. However, it should be noted that side effects such as febrile neutropenia were observed more frequently in the
BEAM regimen. Although there was no statistically significant difference between the groups in terms of OS, prospective studies with larger
patient groups and long-term follow-up are needed for long-term results. BuCy-E regimen may be considered as an effective alternative in
certain patient groups due to its lower toxicity profile.

Keywords: Lymphoma. BuCy-E. BEAM. ASCT. Preparative regimen.
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Yiiksek doz hazirlik rejimini takiben yapilan otolog
kok hiicre nakli (OKIT), relaps/refrakter (R/R) malign
lenfomalarda standart tedavidir. Gegmis yillarda
yapilan bircok randomize kontrollii ¢caligmada yiiksek
doz kemoterapi ve ardindan OKIT tedavisinin standart
kurtarma tedavilerine iistiinliigii  gOsterilmistir.'
Yiiksek riskli lenfomalar olan Mantle hiicreli lenfoma
ve Periferal T-hiicreli lenfoma hastalarinda da birinci
tam remisyon saglandiktan sonra konsolidatif amagl
OKIT diisiiniilmelidir.>

Otolog kok hiicre nakli i¢in farkli kemoterapotik
ajanlarim degisik kombinasyonlar1 ile ortaya g¢ikan
birgok hazirlik rejimi mevcuttur. Yiiksek doz
kemoterapiden olusan bu hazirlik rejimleri arasinda
lenfomalarda ~BEAM  (Karmustin,  Etoposide,
Sitarabine, Melfalan) protokolii en yaygin olarak
kullanilan rejimidir."? Kurumumuzda lenfomalarda
standart olarak BEAM hazirlik protokolii sonrasinda
OKIT yapilirken iilkemizde melfalan temininde
yasanan zorluk nedeniyle halihazirda OKIT yapilmasi
planlanmis Hodgkin Lenfoma (HL) ve Non-Hodgkin
Lenfoma (NHL) tanili hastalara BUCY-E (Busulfan,
Siklofosfamide, FEtoposide) hazirlik protokolii ile
OKIT yapilmstir.

Bu ¢aligsmada, 2021-2023 yillar1 arasinda BUCY-E ve
BEAM hazirlik rejimi ile otolog nakle ilerlenmis 30
hastanin kisa donem rejim iliskili toksisitelerini
degerlendirmek amaglanmuistir.

Gereg ve Yotem

Lokal etik kurul onayi alindiktan sonra (Karar no:
2023-26/33) Tip Fakiiltesi Hematoloji Bilim Dali
Kemik iligi Nakil Unitesinde OKIT yapilmis HL tanili
(n=12) ve NHL tanil1 (n=18) 30 hasta ¢alismaya dahil
edildi. Hazirlik rejimi olarak BuCy-E almig (n=11)
hastalar karsilagtirma grubu olarak BEAM rejimi
almis (n=19) benzer demografik 6zellikleri ve tanilari
olan hastalar ile 1:2 oraninda eslestirildi. Hastalardan
28’ine R/R olmast nedeniyle 2’sine konsolidatif
amacl OKIT yapildi.

BuCy-E rejimi; Busulfan 4x0,8 mg/kg, 2 giin (-5. ve-
4. giin); Siklofosfamide 60 mg/kg/giin, 2 giin (-3. ve -
2 giin); Etoposide 400mg/m*/giin, 2 giin (-3.ve-2.giin)
seklinde uygulandi.

BEAM rejimi; Karmustin 300 mg/m?/giin, 1 giin (-
6.giin); Etoposide 200 mg/m*/giin, 4 giin (-5,-4,-3,-2.
giin); Sitarabine 2x200mg/m2, 4 giin (-5,-4,-3,-2.gilin);
Melfalan 140 mg/m?/giin,1 giin (-2.giin) seklinde
uygulandi. 0.giin OKIT yapildi.

Hastalarin tiimiinde kok hiicre kaynagi periferik kandi.
Myeloid engrafmani olarak ardigik ii¢ giin mutlak
nétrofil  sayisinin O,5x109/mm3 uzerinde olmasi,
trombosit engrafmani ise ardigik ii¢ giin trombosit
replasman ihtiyaci olmadan trombosit sayisinin
20x10°/mm? iizerinde olmasi seklinde tanimland.
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Toksisitenin  izlenmesi ‘Common  Terminology
Criteria For Adverse Events (CTCAE)’ kriterlerine
gore birden dorde kadar derecelendirilerek yapildi.
Mukozit; bulanti, kusma, diyare gibi gastrointestinal
yan etkiler; kalp yetmezligi belirtileri ve ndrolojik
bulgularin varligir degerlendirildi. Renal ve hepatik
fonksiyonlarin takibi yapilarak major yan etkiler
kaydedildi. Tam kan sayimi, renal ve hepatik
fonksiyonlar, elektrolitler, CRP ve prokalsitonin
degerleri giinliik olarak takip edildi. Febril nétropeni
tan1  kriterlerine gore hastalar nétropenik ates
acisindan  degerlendirildi. CMV-DNA pozitifligi
saptanan hastalarin CMV-DNA diizeyleri takip edildi
ve anlamli artis olan hastalar CMV reaktivasyonu
olarak degerlendirildi. Fungal enfeksiyon ile komplike
olarak kaydedilen tiim hastalar muhtemel Invaziv
pulmoner aspergilloz idi. OKIT tedavisinin kisa
donem toksisitesinde etkili olabilecek komorbidite
varlig1 kaydedildi. Hastalarin destek tedavileri standart
sekilde planlandi. OKIT +5.giinde 5 pg/kg/gin
dozunda G-CSF baslandi ve nétrofil  sayisi
>1500/mm’ olana kadar devam edildi. Siklofosfamid
alan BuCy-E kolundaki hastalara hemorajik sistit
profilaksisi olarak mesna verildi. Busulfana bagh
ndrotoksisite profilaksisi igin anti-epileptik tedavi
baslandi.  Trombosit  sayist  >20x10°L  ve
Hemoglobin>8 gr/dL olacak sekilde kan {irlini
replasmanlar1  yapildi.  Asiklovir,  flukanozol,
siprofloksasin ile enfeksiyon profilaksisi yapildi.

Istatistiksel Analiz

Veriler SPSS versiyon 27.0 kullanilarak analiz
edilmigtir. Stirekli degiskenlerin dagilimi Shapiro-
Wilk ve Kolmogorov-Smirnov testleri kullanilarak
degerlendirilmigtir.  Normal  dagilim  gdsteren
degiskenler ortalama + standart sapma olarak ifade
edilmis ve Student's t-testi kullanilarak analiz
edilmistir. Parametrik olmayan degiskenler ortanca
(minimum-maksimum) olarak raporlanmis ve Mann-
Whitney U testi kullanilarak analiz edilmistir.
Kategorik veriler say1 ve yiizde olarak sunulmus ve
karsilastirma i¢in Pearson ki-kare testi kullanilmustir.

Progression-Free Survival (PFS) ve Overall Survival
(OS) siireleri Kaplan-Meier yontemi ile analiz
edilmistir. PFS, hastalik progresyonu veya oliim
olmadan gecen siire, OS ise herhangi bir nedenle dliim
gerceklesene kadar gegen siire olarak tanimlanmustir.
Gruplar arasindaki farklar log-rank testi ile
degerlendirilmis ve p <0.05 degeri anlamli kabul
edilmistir.

Bulgular
BuCy-E ve BEAM kemik iligi nakli hazirlik
rejimlerinin  karsilagtirmali  analizinde hastalarin

sonuglar1 ve yan etkileri agisindan dnemli farkliliklar
ve benzerlikler ortaya ¢ikt.



OKIT’e Hazirhikta BuCy-E ve BEAM

BuCy-E ile OKIT yapilan hastalarm (n=11) dordii
kadin (%36,4); BEAM ile OKIT yapilan hastalarin
(n=19) dokuzu kadn idi (%47,4). Demografik agidan,
iki grup arasindaki cinsiyet dagiliminda onemli bir
fark yoktu. Hastalarin yast ve nakil yasi ile ilgili
istatistiksel analiz, her iki rejim igin de benzerdi.

BuCy-E kolunda yas ortalamasi 41,09+14,13, BEAM
kolunda yag ortalamasi 48,63+14,12 olarak bulundu.
BuCy-E kolunda (n=11) 4 hasta (%36,4) HL, 7 hasta
(%63,6) NHL tanili; BEAM kolunda 8 hasta (42,1)
HL, 11 hasta (%57,9) NHL taniliydi. Hastalarin
karakteristik 6zellikleri Tablo I’de verilmistir.

Tablo II. Gruplarin yan etki ve Toksisite agisindan

Tablo 1. Hazirlhik rejimlerine gore hastalarin
demografik verilerinin kargilastirmasi
BuCy-E (n=11) BEAM p
(n=19)
Cinsiyet, Kadin, n(%) 4 (36,4) 9(47,4) 0,558
Yas 41,09+14,13 | 48,63+14,12 | 0.170*
Nakil yas! 40,55+14,25 | 47,74+14,19 | 0.192*
Tani, n(%) 0,102
Hodgkin Lenfoma 4(36,4) 8(42,1)
Marjinal zon 1(9,1) 3(15,8)
Lenfoma 4(36,4) 0(0)
DBBHL 1(9,1) 3(15,8)
PTHL 1(9,1) 2(10,5)
Follikiiler Lenfoma 0(0) 3(15,8)
Mantle Hiicreli
Lenfoma
DBBHL: diffiiz biiyiik b hiicreli lenfoma, PTHL: Periferik T-
hiicreli *: Student-T test,

Her iki grupta da nefrotoksik ve kardiyotoksik yan
etkiler benzerdi (Tablo II). Norotoksisite BuCy-E
kolunda hastalarin %18,2’sinde (n=2) ortaya ¢ikti,
klinik tablo bir hastada deliryum, bir hastada da
absans nobeti  seklinde idi. Yapilan kranial
goriintiilemelerinde patoloji saptanmayan hastalarin
mevcut tablosu busulfan iligkili olarak degerlendirildi.
Hepatotoksisite  BuCy-E  kolundaki  hastalarin
%27,3’tinde (n=3) ortaya c¢ikti. Her 3 hastada da
bilirubin normal, AST/ALT normalin 2,5 katindan az
artmigtt. Norotoksisite ve hepatotoksisite BEAM
kolunda ortaya ¢ikmadi.

BEAM hazirlik rejimi ile nakil olan grupta febril
ndtropeni goriilme oram1 %89,5 (n=17) ile daha
yikksek ve istatistiksel olarak anlamli idi. BEAM
kolunda fungal enfeksiyon orani %15,8 (n=3) ile daha
yilksek saptandi, ancak istatiksel olarak anlamli
degildi. CMV ile komplike olan tek hasta ise BuCy-E
kolunda idi.

BuCy-E kolunda Grade 3-4 mukozit ortaya ¢ikmadi
ancak BEAM kolunda %15,8 (n=3) oraninda Grade 3-
4 mukozit tespit edildi. Bulanti-kusma yan etkileri her
iki grupta da benzer idi. Grade 3-4 diyare BEAM
grubunda %21,1 (n=4) BuCy-E kolunda ise %18,2
(n=2) olarak ortaya ¢ikt1.

karsilagtirmasi
BuCy-E BEAM p
(n=11) (n=19)

Kardiyotoksisite, n(%) 0(0) 0(0) N/A
Norotoksisite, n(%) 2(18,2) 0(0) 0,054
Hepatotoksisite, n(%) 3(27,3) 0(0) 0,016
Nefrotoksisite, n(%) 0(0) 0(0) N/A
Febril Nétropeni, n(%) 6(54,5) 17(89,5) 0,029
CMV, n(%) 1(9,1) 0(0) 0,181
Fungal Enfeksiyon, n(%) | 1(9,1) 3(15,8) 0,603
Mukozit, n(%) 0,370

Yok 6 (54,5) 8(42,1)

Grade 1-2 5(45,5) 8(42,1)

Grade 3-4 0(0) 3(15,8)
Bulanti, n(%) 0,629

Yok 4(36,4) 5(26,3)

Grade 1-2 5(45,5) 12(63,2)

Grade 3-4 2(18,2) 2(10,5)
Kusma, n(%) 0,231

Yok 6(54,5) 5((26,3)

Grade 1-2 4(36,4) 13(68,4)

Grade 3-4 19,1) 1(5,3)
Diyare, n(%) 0,084

Yok 4(36,4) 1(5,3)

Grade 1-2 5(45,5) 14(73,7)

Grade 3-4 2(18,2) 4(21,1)
Komorbidite, n(%) 0,134

Yok 8(72,7) 16(84,2)

DM 0(0) 1(5,3)

HT 2(18,2) 0(0)

KAH 0(0) 2(10,5)

KCTx 1(9,1) 0(0)
Lenfoma  CMV: sitomegalovirus, DM: Diyabetes mellitus, HT:
hipertansiyon, KAH: koroner arter hastaligi, KCTx: karaciger
nakli,

Komorbiditeleri degerlendirildiginde BEAM
grubundaki %10,5 (n=2) hastada koroner arter
hastalig1, %5,3 (n=1) hastada diabetes mellitus vardi.
BuCy-E kolundaki %18,2 (n=2) hastada hipertansiyon
mevcuttu, ancak her iki grupta da kardiyotoksisite
ortaya ¢ikmadi.

BuCy-E kolunda median(min-max) 4,6(3,7-8,4) x10°%;
BEAM kolunda ise 4,7(3,6-14,5)x10° CD34 pozitif
kdk hiicre ile nakil yapilmisti, verilen hiicre miktari
istatistiksel olarak benzerdi.

Notrofil engrafmant BuCy-E rejiminde 12 (11-13),
BEAM rejiminde 11 (9-14) giin; trombosit engrafmant
BuCy-E rejiminde 14 (12-21) BEAM rejiminde 14
(10-21) giin olarak tespit edildi. Engrafman
stirelerinde iki grup arasinda istatistiksel fark yoktu.
Nakil yatis giin sayist BuCy-E kolunda ortalama
19,73+4,9 giin, BEAM kolunda 18,21£3,03 giin idi,
istatistiksel fark yoktu.
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Eritrosit transfiizyon ihtiyact BuCy-E kolunda median
0 (0-2) adet, BEAM kolunda 0 (0-3) adet; trombosit
transfiizyon ihtiyact BuCy-E kolunda median 4 (2-12)
adet, BEAM kolunda median 4 (2-16) adet ile benzer
idi (Tablo III).

Progression-Free Survival (PFS): Median PFS,
BUCYE grubunda 12 ay, BEAM grubunda ise 23 ay
olarak bulunmustur. Log-rank testi sonuglari, gruplar
arasinda istatistiksel olarak anlamli bir fark oldugunu
gostermisticr (p = 0.0044). BEAM grubu, PFS
acisindan daha istiin bir sagkalim sunmustur. (Sekil 1)

Overall Survival (OS): Median OS, BUCYE grubunda
12 ay, BEAM grubunda ise 23 ay olarak tespit
edilmistir. Ancak, log-rank testi sonuglar1 gruplar
arasinda istatistiksel olarak anlamli bir fark olmadigini
gostermisticr (p = 0.179). OS agisindan BEAM
grubunda daha iyi bir egilim gozlemlense de bu fark
istatistiksel anlamlilik diizeyine ulagsmamustir. (Sekil
2)

Kaplan-Meier Survival Plot for PFS

—— BUCYE PFS
BEAM PFS

s
&

survival Probability

o 5 10 15 20 25 0
Time (Months)

Sekil 1.

Progression-Free Survival (PFS) i¢cin Kaplan-Meier
Sagkalim Egrisi. BUCYE ve BEAM gruplari
arasmndaki PFS'yi karsilastiran Kaplan-Meier
sagkalim egrileri. BEAM grubu, PFS agisindan
tistiinliik gostermistir ve gruplar arasinda anlaml bir

T. Giillii Koca ve ark.

Kaplan-Meier Survival Plot for 0S

— BUCYE 03
BEAM 05

Time (Months)

Sekil 2.

Overall Survival (OS) icin Kaplan-Meier Sagkalim
Egrisi. BUCYE ve BEAM gruplar: arasindaki OS'yi
karsilastiran Kaplan-Meier sagkalim egrileri. BEAM
grubu OS agisindan daha iyi bir egilim géstermis
olmasina ragmen, gruplar arasindaki fark istatistiksel
olarak anlaml degildir (log-rank testi: p = 0.179).
Goélgeli alanlar %95 giiven araligini temsil
etmektedir.

Tartisma ve Sonug¢

OKIT ile kombine yiiksek doz kemoterapi, birinci
basamak kemoterapiden sonra yanit alinamayan veya
niiks eden lenfoid maligniteleri olan hastalar igin ilk
sira tercih edilen tedavi yontemi haline gelmistir®.
Bununla birlikte, bu ortamda ele alinmasi gereken
onemli bir konu, kullanilacak en uygun hazirlayici
rejimdir. Bu raporda, OKIT uygulanan lenfomali
hastalar i¢in kullanilan yaygin iki hazirlik rejimi
arasindaki morbiditeyi, kisa donem rejim iliskili
toksisteyi retrospektif olarak karsilastirdik. BuCy-E
hazirlik rejimi ile nakil; melphalan temininin
saglanamamas1 {izerine kurumumuzda Eylil 2023
tarihinden itibaren yapildigi icin hastalarin sayisi

Sark bulunmustur (log-rank testi: p = 0.0044). Golgeli ~ smrli olup uzun donem verileri heniiz elde
alanlar %95 giiven araligini temsil etmektedir. edilememistir. Iki rejim arasindaki uzun dénem
sonuglari farkli bir calismada tekrar
degerlendirilecektir.
Tablo II1. Gruplar arasi nakil iliskili verilerin karsilastirmasi
BuCy-E BEAM
(n=11) (n=19) p
MeantSD Median (min-max) MeantSD Median (min-max)
Verilen kok hiicre sayisi (10%) 5,31+1,46 4,6(3,7-8,4) 6,29+3,02 4,7(3,68-14 ,4) 0.611%
Trombosit engrafman giinii 14,2742,53 14(12-21) 14,84+3,48 14(10-21) 0.735%
Nétrofil engrafman giinii 11,82+0,87 12(11-13) 11,32+1,16 11(9-14) 0.250%
Nakil yatig giin sayisi 19,73+4,9 18(14-31) 18,21+3,03 18(13-24) 0.302*
Kullanilan Eritrosit sayisi 0,5+0,82 0(0-2) 0,74+0,99 0(0-3) 0,703%
Kullanilan Trombosit sayisi 5,18+2,99 4(2-12) 5,21£3,11 4(2-16) 0,9961
*: Student-T test, {: Mann-Whitney U Test
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Calismamizda  norotoksisite =~ ve  hepatotoksite
istatistiksel olarak anlamli fark olmasa da BuCy-E
kolunda daha yiiksek oranda goriildii. Merkezi sinir
sistemi  rahatsizliklari da dahil olmak {izere
norotoksisite riski, son c¢alismalarda BuCy-E veya
BEAM rejimlerinde Onemli bir sorun olarak
bildirilmemistir. Andersson® tarafindan BuCy-E ile
dogrudan rejime bagli pulmoner veya norolojik
toksisite gozlenmedigi belirtilmis olup, bu baglamda
giivenlik profilinin diger yiliksek doz rejimlerine
benzer oldugu 6ne siiriilmiigtiir. Veno-tikayict hastalik
(VOD) gibi durumlar da dahil olmak iizere
hepatotoksisite, yiiksek doz kemoterapi rejimlerinin
kullanimiyla iliskilendirilmistir. BuCy-E baglaminda,
hepatik VOD vakalar1 bildirilmis ve bazi hastalar bu
nedenle kaybedilmistir*. Ancak, BEAM ve BuCyE
arasindaki karsilastirmalt  ¢alismalarda karaciger
toksisitesinde dnemli farkliliklar bulunmamus, iki grup
arasinda benzer sagkalim sonuglar1 ve toksisite
profilleri gozlenmistir.

Renal toksisite ve kardiyotoksisite her iki hazirlik
rejiminde de ortaya c¢ikmadi. Son ¢aligmalar,
nefrotoksisiteyi BuCy-E ve BEAM rejimleriyle ilgili
onemli bir endise olarak &zellikle vurgulamamaktadir.
Mevcut literatiirler Oncelikle hepatotoksisite ve
kardiyotoksisite tiirlerini tartigmaktadir, bu da
nefrotoksisitenin bu spesifik rejimlerle ilgili 6nemli
bir sorun olmayabilecegini  diisiindiirmektedir.
Braverman ve arkadaslarl® tarafindan yapilan bir
calismada, kemik iligi transplantasyonunda kullanilan
yiksek doz siklofosfamide bagh perikardit ve
konjestif kalp yetmezligi gibi kardiyotoksik etkiler
vurgulanmistir. Kardiyotoksisitenin doza bagli oldugu,
elektrokardiyogram (EKG) voltajinda ve sol ventrikiil
kiitlesinde gecici degisiklikler olarak ortaya ¢iktig1 ve
potansiyel olarak miyokardiyal 6dem veya hemorajiyi
yansittig1 gézlenmistir. Bununla birlikte, ¢alisilan doz
rejimlerinde sistolik disfonksiyon nadir goriilmiistiir.
Diger arastirmalar dogrudan BuCy-E ve BEAM
rejimleriyle baglantili kardiyotoksisiteyi belirtmemis
ancak transplantasyonda kullanilan yiiksek doz
kemoterapi rejimleriyle iligkili genel risklere dikkat
¢ekmistir. Bunlar, hassas popiilasyonlarda
kardiyotoksik etkileri potansiyel olarak
siddetlendirebilecek cesitli kemoterapi ajanlarindan
kaynaklanan riskleri igermektedir’™.

Bulanti, kusma yan etkileri her iki hazirlik rejimi
kolunda da benzer idi; fakat siddetli diyare BEAM
kolunda BuCy-E koluna gore daha yiiksek oranda
saptandi. Hidrasyon ve antibiyoterapi seklinde destek
tedavileri ile kontrol altina alindi. Grade 3-4 mukozit
de BEAM kolunda daha yiiksek oranda goriildii.
BEAM ve BuCyE rejimlerinin karsilastirmali bir
calismasinda da, gruplar arasinda benzer bulanti ve
kusma oranlar1 gdsterilmistir’. Bu semptomlarimn
insidans1 ve siddeti karsilastirilabilir olup, her iki
rejimin de benzer gastrointestinal toksisite profillerine

sahip oldugunu gostermektedir. Ayni ¢alismada,
BEAM ile tedavi edilen hastalar ile BuCyE ile tedavi
edilen hastalar arasinda diyare insidansinin da benzer
oldugu belirtilmistir’. Bu, diyare dahil gastrointestinal
rahatsizliklarin yaygin oldugunu ancak her iki rejimin
de esit derecede olasi oldugunu gdstermektedir.
Busulfan-siklofosfamid altinda kemik iligi
transplantasyonu uygulanan hastalarda mukozit,
rejimle iliskili en sik goriilen toksisitelerden biri olup,
yikksek oranda oral mukozal hasar bildirilmistir.
Mukozitin siddeti, hastalarin 6nemli bir kisminda
derece I veya daha yiiksege kadar degismistir'.
BEAM ve BuCyE rejimleri arasinda yapilan
karsilagtirmali bir analiz, her iki rejimin de hastalar
arasinda benzer mukozit oranlarina yol agtiini
gostermistir. Bu c¢alisma ayrica, BuCyE grubunda
hematolojik iyilesme daha hizli olsa da, mukozit
oranlarmin yant sira bulanti ve enfeksiyonlar gibi
diger komplikasyonlarin 6nemli o&lgiide farklilik
gostermedigini  vurgulayarak, iki rejim arasinda
karsilagtirilabilir  bir  mukozit riski  oldugunu
diisiindiirmektedir’.

Calismamizda, literatiir ile uyumlu olarak febril
ndtropeni  ve enfeksiydoz komplikasyonlar BEAM
kolunda BuCy-E koluna gore istatiksel olarak anlamli
oranda daha yiiksek idi (%89,5 vs. %54,5, p=0,029).
Literatiirde hasta sayisinin daha yiiksek oldugu benzer
caligmalarda BEAM kolundaki febril ndtropeni ve
enfeksiydoz komplikasyon oranlarinin yiiksekligi kisa
donem rejim iliskili mortalite ile iliskili bulunmustur’.
Kemoterapiye bagl febril nétropeni (FN) insidansini
azaltmak i¢in graniilosit-koloni uyaric1 faktorler (G-
CSF'ler) ile profilaktik tedavi Onerilmektedir.
Caligmalar, G-CSF desteginin kemoterapi sirasinda
yaygin ve tehlikeli bir komplikasyon olan FN riskini
ve siddetini Onemli ol¢iide  azaltabilecegini
gostermistir''. BEAM ile tedavi edilen lenfoma
hastalarina odaklanan bir c¢alismada, diisiik serum
trombospondin-1 seviyeleri ile artmis bakteriyemi
riski arasinda anlaml bir iliski oldugu kaydedilmistir.
Bu biyobelirteg, febril ndtropeni ve bakteriyemiye
daha yiiksek yatkinligi Ongorebilir; bu da disiik
diizeylere sahip hastalarin otolog hematopoietik kok
hiicre nakli sirasinda daha yogun izleme ve potansiyel
olarak profilaktik oOnlemlerden yararlanabilecegini
gosterir'>. Calisma, her bir rejimin spesifik ilag
bilesenleri agisindan farklilik gosterebilecegini ortaya
koymaktadir. Ancak, BuCy-E ve BEAM gibi farkli
yiliksek doz kemoterapilerde febril ndtropeni yonetimi,
hastanin risk faktorlerine ve rejimlerin spesifik
toksisite profillerine gore uyarlanmis graniilosit koloni
uyarict  faktorlerin  (G-CSF'ler) ve profilaktik
antibiyotiklerin kullanimini igeren benzer stratejileri
icermektedir'?.

Caligmamizda erken donemde her iki kolda da
mortalite ortaya ¢ikmamustir ancak yiiksek olan febril
ndtropeni ve enfeksiyoz komplikasyon oranlari
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BEAM rejiminin kisa donem mortalitesinin BuCy-
E’den daha yiiksek olabilecegini
diisiindiirmektedir. Kim ve arkadaslar’® tarafindan
yapilan bir c¢alismada, Hodgkin dis1 lenfoma
hastalarinda BEAM ve BuCy-E rejimleri arasindaki
genel sagkalim ve olaysiz sagkalim karsilastirilmistir.
Her iki rejimin de medyan genel sagkalim ve olaysiz
sagkalim dahil olmak iizere benzer sagkalim sonuglari
ve toksisite profilleri gosterdigi ve iki grup arasinda
onemli bir fark gozlenmedigi sonucuna varilmustir.
Ancak, c¢alismamizda median PFS’nin BEAM
grubunda 23 ay, BuCy-E grubunda ise 12 ay olarak
tespit edilmesi, BEAM’in PFS agisindan iistiinliiglinii
ortaya koymaktadir. Log-rank testi sonuglarinin da bu
farki istatistiksel olarak anlamli kilmasi (p = 0.0044),
literatiirdeki BEAM lehine sonuglari
desteklemektedir. Bununla birlikte, median OS’nin
her iki grupta da aym (12 ay vs. 23 ay) olmasina
ragmen, gruplar arasinda istatistiksel olarak anlamli
bir fark bulunmamasi (p = 0.179), uzun donem
sagkalimda iki rejim arasindaki farkin belirsiz
oldugunu gostermektedir. Bagka bir ¢aligma, malign
lenfomali hastalarda otolog kok hiicre nakli igin
BEAM'e karst BuCyE'nin etkinligini ve giivenligini
analiz etmistir. Iki rejim arasinda benzer sagkalim
sonuglart bildirilmis ve BuCyE'nin BEAM'e etkili bir
alternatif olarak hizmet edebilecegi one siiriilmiistiir'”.
Ancak, calismamiz BEAM rejiminin kisa donem PFS
acisindan daha iistiin oldugunu, BuCy-E rejiminin ise
daha disiik toksisite profili ile 6n plana ¢iktigini
gostermektedir. Bu  bulgu, BuCy-E’nin febril
nodtropeni ve enfeksiydz komplikasyon riskinin daha
diisiik olmasi ile desteklenmektedir.

BEAM rejimi ile transplantasyon yapilan hastalar,
BuCy-E rejimi alanlara kiyasla daha kisa siire
hastanede kalma egilimindedir. Spesifik olarak, bir
calismada BEAM igin ortalama hastanede kalis siiresi
19 giin iken BuCy-E i¢in 21 giin olarak bulunmustur;
bu da hastanede kalig siiresi acisindan BEAM rejimi
ile biraz daha verimli bir kaynak kullanimina isaret
etmektedir'®. Calismamizda nakil yatis giin sayisinda
BuCy-E ve BEAM kollarinda istatiksel olarak anlamli
fark saptanmadi (median(min-max)), 18(14-31) vs.
18(13-24), p=0,304).

Bu c¢alismada, melfalan teminindeki sikintilar
nedeniyle melfalan icermeyen BuCy-E rejimi ile
BEAM rejimi, benzer yas ve tani 6zelliklerine sahip
hasta gruplarinda kisa dénem toksisite ve yan etkiler
acisindan  karsilagtirilmigtir.  Bulgular, BEAM
rejiminin Progression-Free Survival (PFS) acisindan
daha etkili oldugunu gosterirken, BuCy-E rejiminin
daha diistik toksisite profili nedeniyle &zellikle febril
ndtropeni ve siddetli mukozit gibi komplikasyonlarin
daha az goriildiigiinii ortaya koymustur. Bu nedenle,
BuCy-E rejimi, yiiksek riskli hasta gruplarinda uygun
bir alternatif olarak degerlendirilebilir.
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Ancak, her iki rejimin uzun doénem etkinlik ve
sagkalim (hastaliksiz ve genel sagkalim) {izerindeki
etkilerini belirlemek i¢in daha genis hasta gruplarinda
ve uzun siireli takiplerle yapilacak prospektif
caligmalara ihtiyag¢ vardir. BEAM’in yiiksek etkinligi
ile birlikte toksisiteye bagli komplikasyonlarin ve
yasam kalitesi iizerindeki etkilerinin daha ayrintili
sekilde incelenmesi 6nem tagimaktadir.

Caligmamizin  baglica  kisitlar, retrospektif bir
tasarima sahip olmasi, gorece az sayida hasta icermesi
ve uzun donem toksisite ile etkinlik verilerini
icermemesi olarak siralanabilir. Ayrica, BuCy-E
protokoliiniin iilkemizdeki Melfalan temini zorluklari
nedeniyle sinirli bir hasta grubunda uygulanmis
olmasi, hasta sayisinin azligini1 ve istatistiksel giiciin
diisik olmasint beraberinde getirmistir. Bu durum,
power analizinin  yapilmasmi  kisitlamis  ve
sonuglarimizin genellenebilirligini etkilemistir. Daha
genis Orneklemlerle ve ileriye doniik tasarimlarla
yapilacak  ¢aligmalar, BuCy-E ve BEAM
protokollerinin etkinligini ve toksisite profillerini daha
net bir gekilde ortaya koyabilir.
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OZET

Terapotik plazmaferez degisimi (TPD) tedavisi birgok nérolojik hastalikta basariyla kullanilmaktadir. Merkezimizde TPD cesitli diger
hastaliklarin yani sira birgok norolojik vakada kullanilmaktadir. Bu ¢alismada, Ocak 2010 ile Aralik 2014 arasinda TPD uygulanan hastalarin
verileri analiz edildi. Toplamda 775 seans, 114 siklus ve 86 hastanin verileri degerlendirildi ve analiz edildi. Ortanca yas 49,8 idi. 75 hasta
noroloji bolimiinde, 11 hasta ise dahiliye yogun bakim unitesi'nde takip edildi. Plazmaferez igin en sik endikasyonlar myastenia gravis,
multipl skleroz ve polindropatilerdi (sirastyla %35, %21, %9.3). TPD'de replasman s1visi olarak Taze Donmus Plazma (TDP) kullanilanlarda
albumin kullanilanlara gére ¢ok daha az hipotansiyon gelisti [sirasiyla 2 (%0.9);25(%4.4)](p<0.05). 114 siklus degerlendirildiginde
sikluslarin %92’sinde klinik yanit vardi. Norolojik hastaliklarda TPD, minimal yan etki ile yiiksek klinik yanit oranina sahip giivenli bir
prosediir olarak kabul edilir.

Anahtar Kelimeler: Plazmaferez komplikasyonlari. Myastenia gravis. Norolojik hastaliklar. Plazma degisimi. Polinoropati.

Five Years Plasma Exchange Experience In Neurological Diseases, Single Center Study

ABSTRACT

Therapeutic plasmapheresis exchange (TPE) treatment is used successfully in many neurological diseases. At our center, TPE is used in
many neurological cases in addition to various other diseases. In this study, data of patients who underwent TPE between January 2010 and
December 2014 were analyzed. In total, 775 sessions, 114 cycles, and 86 patients’ date were evaluated and analyzed. The median age was
49.8 years. 75 patients were followed in the neurology department and 11 patients were followed in the internal medicine intensive care unit.
The most common indications for plasmapheresis were myasthenia gravis, multiple sclerosis, and polyneuropathies (respectively, %35, %21,
%9.3). In TPE, hypotension developed much less in those using Fresh Frozen Plasma (FFP) as replacement fluid compared to those using
albumin [respectively, 2 (%0.9); 25(%4.4)] (p<0.05). When 114 cycles were evaluated, there was a clinical response in 92% of the cycles.
TPE in neurological diseases is considered a safe procedure with a high clinical response rate with minimal side effects.

Keywords: Complications of plasmapheresis. Myasthenia gravis. Neurological diseases. Plasma Exchange. Polyneuropathy.
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degisiklik gésterebilmektedirl. Plazmaferez islemi
ekstrakorporeal bir tedavi oldugundan tedavi spesifik
komplikasyonlar goriilebilmektedir. Bu komplikas-
yonlar arasinda hipotansiyon, hipokalsemiye bagl
tetani, kanama-pihtilagma bozukluklari, kan yoluyla
bulasan enfeksiyonlar ve kateter ile iliskili sorunlar
sayilabilir.

Myastenia Graves (MG), Multipl Skleroz (MS),
Guillain Barre Sendromu (GBS), Polinoropatiler,
Noromiyelitis ~ Optika  Spektrum  Bozukluklar
(NMOSB) gibi bir ¢ok norolojik hastaligin
etyolojisinde otoantikorlar veya bunlar ile iliskili
immun sistem bozukluklar1 suclanmaktadir. Bu
otoantikorlar veya immunkomplekslerin plazmaferez
yontemiyle uzaklagtirilmasi uzun zamandir tedavide
basariyla kullanilmaktadir.”> Biz bu calismada Ocak
2010 ile Aralik 2014 yillar1 arasindaki bes yillik
dénemde Dokuz Eyliil Universite Tip Fakiiltesi
Hastanesi’'nde Norolojik bir hastalik nedeniyle
plazmaferez uygulanan hastalarin verilerini inceledik.

M. Ergiil ve ark.

Gereg ve Yontem

Calismamizda Dokuz Eyliil Universite Tip Fakiiltesi
Hastanesi Noroloji Servisinde 01.01.2010-31.12.2014
tarihleri arasinda tedavi goriip plazmaferez tedavisi
uygulanmis 86  hastanin  kayitlar1  incelendi.
Calismamiz, 28.05.2015 tarih ve 2015/14-39 karar
numarasi ile Dokuz Eyliil Universite Tip Fakiiltesi
Girisimsel Olmayan Etik Kurul tarafindan onaylandi.

Hastanemiz Kan Merkezindeki plazmaferez kayitlar
retrospektif olarak incelendi. Hastalarin takip edildigi
servis, tanilari, islem tarihleri, yas, boy ve kilosu,
damar erisim yolu ve lokalizasyonu, plazmaferezde
kullanilan replasman sivilari, kan gruplari, islem
sirasinda  komplikasyon gelisip gelismedigi, gelisen
komplikasyonlar, islem Oncesi antihistaminik, steroid
ve kalsiyum kullanimi, degistirilen plazma hacmi,
siklus ve seans sayist kan merkezi kayitlarindan
incelendi.

Istatistiksel analiz:

Tilim istatistiksel analizler IBM SPSS for Windows
sirim 20.0 (IBM Corp., Armonk, NY, ABD)
kullanilarak gerceklestirildi. Normallik varsayimini
degerlendirmek igin  Kolmogorov-Smirnov  testi
kullanildi. Normal dagilimli siirekli degiskenler
ortalama + standart sapma (SD) ile sunuldu,
normal dagilimli olmayan siirekli degiskenler medyan
ve ¢eyrekler arasi aralik (IQR) ile sunuldu. Kategorik
degiskenler gozlem sayisi ve ylizdelerle sunuldu.
Kategorik degiskenler arasindaki iligkiler Ki-kare testi
ile belirlendi. p degeri < 0,05 istatistiksel olarak
anlamli kabul edildi.
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Bulgular

Calismaya ocak-2010 ile aralik-2014 arasinda kan
bankas1 aferez {initesinde ndrolojik bir hastalik
nedeniyle plasmaferez uygulanan hastalarm tamami
dahil edildi. Norolojik hastalik digt bir sebeple
plazmaferez uygulanan hastalar dislandi.

Calismada toplam 86 hastanin verileri incelendi Bu
hastalarin 75’1 (% 87,2) noroloji servisinde takip
edilirken 11’1 (% 12,8) dahiliye yogun bakim
iinitesinde takip edilmekteydi. Hastalarin 25’1 erkek
(% 29), 61’1 kadin (%71), yas ortalamast 49,8 (16-82)
yil ve ortalama viicut kitle indeksleri (BMI) 27,3
(+5,5)’til.

Plazmaferez igleminin giinliik, giinasir1 veya haftada 3
defa uygulandigi gorildii. Degistirilmesi gereken
plazma hacmi hastanin hematokrit diizeyi ve kilosuna
gore hesaplanmaktadir. Hastalarimizin  ortalama
degistirilmesi gereken plazma hacimleri 2.97 (£0.8)
litre ve ortalama islem sireleri 109.6 (£38.1)
dakikaydi.

Incelenen hastalarin 30’u MG, 18’1 MS ve 8’
polindropati tanisi ile isleme almmisti. Tablo I’de
hastalarin demografik 6zellikleri goriilmektedir.

Tablo 1. Hastalarin demografik verileri.

Ortalama Yas (yil) |49.8 (16-82)

Ortalama viicut

kitle indeksi (BMI) (27.3 £5.5

(kg/m2)

Degistirilen

plazma hacmi 2.97 (£0.8)

(litre)

zz'jl’(‘i’kj)”es' 100.6 (38.1)

Hasta sayisi (n=) | Yuzde (%)

Cinsiyet Erkek/Kadin 25161 29/71

Yattigi servis
Noroloji servis 75 87.2
Yogun Bakim Unitesi 11 128

Tanilara gore

dagiim
Myastenia gravis 30 35
Multipl Skleroz 18 21
Polindropati 8 9.3
Néromyelitis Optika 7 8.1
G e T | w
Transvers Miyelit 6 7
Stiff Person Sendromu 4 4.6
Paraneoplazi 2 2.3
Miller Fisher 1 1.1
isaac Sendromu 1 1.1
Optik Norit 1 1.1
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Toplamda 114 siklus ve 775 seans plazmaferez islemi
incelendi. 72 hastaya sadece bir siklus plazmaferez
yapilirken 14 hastaya bes yillik takip doneminde
birden fazla siklus islem yapildig: goriildii. (Tablo II)

gerektiren hipotansiyon goriildii [sirasiyla, 27 (%3.5);
13 (%1.7); 9 (%1.2); 7 (%0.9)]. (Tablo III)

Tablo II1. Plazmaferez seans bilgileri.

. . . Damar erigim yolu
Tablo II. Hastalarin siklus sayilarina gore dagilimi. Kalio! katater 2 %28
— 5
Sikluslar Tanilara gére dagihm Has(;a:jz?)ym Oran (%) i\ii:iztgftater 723 A%S))E.Z
1 siklus Myastenia graves 30 100 Kateter konumu
Muttipl skderoz 18 Femoral 526 % 67.9
o i : SubKlavyen 3 %456
dromyelitis Optika ;
Guillein Barre Sendromu 7 Jgguler L DA’ e
Transvers Miyelit 6 i : Bilinmeyen 199 % 25.7
Stiff person sendromu 4 Aferez yontemi
Diger 6 Plasma degisimi 719 % 94.9
Toplam 86 Kaskad 22 % 2.8
2 siklus Filtrasyon 18 % 2.3
Myastenia graves 8 islemde kullanilan replasman sivilari
MUI.tiF.).I SkIerOZ 3 TDP 208 % 26.8
Polindropafi 2 Albiimin 567 %732
%lfflgrirson sendromu 11 4 163 Seans basina kullanilan adet (adet/seans)
- i : TDP 12.02
3 siklus -
. Albumin 7.2
Myastenia graves 2 - — -
Polindropati 1 Islem dncesi ilag (premedikasyon) uygulanan seanslar
Noromyelitis Optika 1 Anti-histaminik 716 925
Toplam 4 46 IV kalsiyum 728 94.1
4 siklus islem esnasinda gelisen komplikasyonlar
Myastenia graves TDP Albiimin
Stiff person sendromu kullanilan | kullanilan | Toplam seans
Toplam 2 23 seanslar seanslar | sayisi (adet/%)
(adet/%) (adet/%)
. ) S Gelismeyen 194/93.3 | 525/92.6 719/92.8
Incelenen 775 seans plazmaferez igsleminin hi¢ birinde  [anafiaksi 00 00 000
arteriovendz fistiil kullanilmadi, 22 seansta (% 2.8)  |yiksek ates 52.4 40.7 91.2
tiinelli kateter ve 753 (% 97.2) seansta gecici kateter  |Kasima 7134 6/1.1 1317
kullanildi. Kateter lokalizasyonlar1 incelendiginde en  [Hipotansiyon 2/0.9 25/4.4 27135
sik femoral ven kullanilirken bunu subklavyen ve  |Midehale
jugiiler ven kateterizasyonunun takip ettigi goriildii ﬁ?fetk“feﬂ 0/0 mn2 709
[sirasiyla 526 (%67.9); 36 (%4.6); 14 (%]1.8)]. 199 (..)'FF’ ansiyon ; ; ;
(%25.7) seansin Kkateterizasyon bolgesi bilgisine el
ulasllamadl. AV-fistiil: Arteriovendz fistiil; TDP: Taze Donmus Plazma; IV:
. o . Intravenéz
Plazmaferez yontemi incelendiginde seanslarin

cogunda plazma degisimi yapilirken bunu kaskad ve
filtrasyon yoOnteminin takip ettigi goriildii [sirasiyla
735 (%94.8); 22 (%2.8) ;18 (%2.4)].

Replasman sivisi olarak seanslarin %73.1’inde % 20
Human Albiimin kullanilirken %26.9’unda TDP’nin
kullanildig1r goriildii [sirasiyla 567 (%73.1); 208
(%26.9)].

728 seans oOncesinde intravendz kalsiyum verildigi,
716 seans Oncesinde anti-histaminik ila¢ uygulandigi
goriildii. Higbir islemde anaflaksi gelismezken, sadece
iki seansta alerjik reaksiyon i¢in steroid kullanilmasi
gerekti.  Seanslarm  %92.8’inde  herhangi  bir
komplikasyon gelismedi. 775 seanstaki
komplikasyonlar incelendiginde en sik hipotansiyon,
kas kramplari, ates yiiksekligi ve tibbi miidahale

Hipotansiyon, albumin kullanilan seanslarda TDP
kullanilan seanslara gére anlamli derecede daha sikti
[sirastyla 25 (%4.4); 2 (9%0.9), p<0.05]. Diger taraftan
albiimin kullanilan 7 seansta hipotansiyona tibbi
miidahale gerekirken TDP ile yapilan hicbir seansta
miidahale gerektiren hipotansiyon goriilmedi. Kas
kramplar1 agisindan albiimin ve TDP kullanilan
seanslar arasinda anlamli farklilik yoktu [sirasiyla 6
(%1.1); 7 /%3.4), p<0.05]. Ates yiiksekligi siklig
degerlendirildiginde de albiimin kullanilan seanslarla
TDP kullanilan seanslar arasinda anlamli farklilik
yoktu [4 (%0.7); 5(%2.4), p<0.05]. Hicbir islem
strasinda anaflaksi ve 6liim goriilmedi. (Tablo IIT)

Hasta dosyalar1 retrospektif degerlendirilerek klinik
yanit bilgisine ulasildi. Her bir siklus i¢in ayr1 klinik
yanit degerlendirmesi yapildi. Hastalarin mevcut
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norolojik semptom ve bulgularinda diizelme olmamasi
halinde klinik yanitsiz olarak not edildi. Basvuru
sikayetleri tamamen gerileyen hastalar ise tam yanitl
olarak kaydedildi. Sikayetlerde kismi diizelme olan
hastalarsa kismi yanith olarak kaydedildi. Hastalarin
bu  klinikk  yamitlann  degerlendirilirken  hasta
dosyalarinda yazan bilgilere gore karar verildi.
Sikluslarin %57’si tam yanitli, %35.1°1 kismi yanith
ve %7.9’u yanitsizdi. Tablo IV te hastalarin tanilarina
gore ortalama kag¢ seans plazmaferez yapildigi ile her
bir epizottan sonra klinik yanit degerlendirmeleri
ayrintili sekilde sunulmustur.

Tablo IV. Tanilara gore ortalama seans sayilari ile her
siklus sonrasi klinik yanit degerlendirmesi.

Epizot Kismi
| s | S e | e
Adeti(%) |A9et(%)| Agegj(oy) |Adet%)

Myastenia 486 | 456395 | 367 | 161355 | 26/57.8
gravis
Polindropati 3.70 12105 | 1183 | 3/25 | 8/66.7
Noromyelitis 420 o78 | 000 | 5555 | 4445
optika
Stiff Person 450 870 | 000 | 1125 | 71875
Sendromu
Gullain Barre 391 764 | 000 | 5714 | 21286
Sendromu
paraneoplazi 4.64 211.7 1/50 0/0.0 1/50
Multip! Skleroz 4.16 21185 | 2095 | 5/238 | 14/66.7
Miller Fisher 4.00 109 | 000 | 000 | 11100
Transvers 430 6653 | 1167 | 41666 | 1/16.7
Miyelit
isaac Sendromu 3.00 1/0.9 0/0.0 0/0.0 1/100
Optik Norit 4.00 109 | 109 | oo | 000
Limbik Ensefalit | 4.50 109 | o0 | 1100 | 00,0
TOPLAM 1141100 | 9/7.9 | 40/35.1 | 65/57

Tartisma ve Sonug

Amerikan Aferez Toplulugu (ASFA) ve Amerikan
Noroloji Akademisi (AAN) aferez uygulamalar
komitesi, TPD'min ndrolojik hastaliklarda kullanimi
icin  diizenli olarak giincellenmis  kilavuzlar
yaymlamaktadir. Miyastenia gravis (MQG), akut
inflamatuar demiyelinizan polindropati ve merkezi
sinir sisteminin inflamatuar hastaliklar1 TPD igin ii¢
ana norolojik endikasyonunu olusturmaktadir. Plazma
degisimi, plazmadaki antikorlarmin ve immiin
komplekslerin hizli uzaklastirilmasi, ekstravaskiiler
alandan antikorlarin yeniden dagiliminin indiiklenmesi
ve takip eden immiinmodiilator degisiklikler yoluyla
nérolojik hastaliklarda faydali olabilmektedir®.

Bu calismamizda Dokuz Eyliil Universite Tip
Fakiiltesi Kan Merkezi Aferez Biriminde bes yil
boyunca terapétik plazma  degisimi  tedavisi
uygulanmis 86 ndroloji hastasinin toplam 114 siklus
ve 775 seans plazmaferez igleminin verileri incelendi.
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Damar erisimi igin %97,2 gibi biiylik bir oranda
santral vendz Kkateter kullanilirken %2,8’lik az bir
kisminda tiinelli hemodiyaliz kataterinin kullanildig:
goriildii. Bu kateterlerin %91,3’ti femoral, %6.31
subklavyen ve %2,4’i ise juguler vendz kateterdi.
Plazmaferezin norolojik hastaliklarda belli bir siire
icin uygulanip bir siire sonra sonlandirildig:
diistintildiigiinde damar erisiminin biiyiik
¢ogunlugunda santral venoz kateterlerin kullanilmig
olmas1  anlagilabilir. ~ Diger taraftan  kateter
lokalizasyon tercihi sirasiyla, juguler, femoral ve
subklaviyen ven olmasi gerekirken seanslarin %
91.3’unda femoral ven kullanildi. Muhtemelen
femoral ven tercih edilerek juguler ve subklavyen ven
kateterizasyonuna baglt gelisebilecek
komplikasyonlardan kagmilmak istenmis olabilir.
Diger taraftan femoral kateterin bu kadar sik
kullanilmis olmasi kateter iligkili enfeksiyonlarda bir
artisa sebep olmus olabilir fakat ¢aligmamizda
yalnizca islem esnasinda goriillen komplikasyonlar
incelenirken uzun dénem komplikasyonlar
degerlendirilmediginden kateter enfeksiyonunda bir
artis olup olmadigi bilinmemektedir.

Plazmaferezde kullanilan replasman sivist alblimin
veya TDP ile hazirlanabilmektedir. Replasman sivisi
olarak TDP’nin kullanilmast bir ¢ok riski de
beraberinde getirmektedir. Hastalarimizda seans
basina ortalama 12 iinite TDP ve ortalama 7.2 flakon
100 ml % 20 human albiimin ¢ozeltisinin kullanildig1
goriildi. Replasman sivisina 12 farkli  kisiden
toplanmis plazmanin konulmasi kan friinleriyle
bulagan enfeksiyon riskinde artisla beraber alerjik ve
anaflaktik reaksiyon riskinde de artis1 beraberinde
getirmektedir.  Albiiminle hazirlanan  replasman
stvilarinda bu gibi riskler daha az olacagindan eger
miimkiinse norolojik hastaliklarda replasman sivisi
hazirlanirken albiimin tercih edilmelidir.

509 hasta ve 4857 plazmaferez seansinin incelendigi
bir calismada islemlerin %1.6’sinda alerjik reaksiyon
vardi. Replasman sivist olarak TDP kullanilan
seanslarin yaklagik % 5 kadarinda alerjik reaksiyon
goriiliirken alblimin kullanilan seanslarda bu oran %
0.7°ydi. Ayrica TDP kullanilan bir seansta anafilaksi
goriildi’.

Bizim hastalarimizda plazmaferez seanslarinin %
73%linde replasman sivisi olarak albiimin kullanildi.
Anaflaksi goriilmezken herhangi bir alerjik reaksiyon
da not edilmedi. Bu durum premedikasyonda yiiksek
oranda kullanilan antihistaminikler nedeniyle, ya
alerjik reaksiyonun hi¢ gelismemesine ya da hafif
bulgular gosterdiginden kaydedilmemis olmasina
bagl olabilir. Incelenen 775 plazmaferez seansinin
%92.5’inde  iglem Oncesi  antihistaminik ilag
uygulanmist.

Plazmaferez iglemi igin genis bir santral vendz yol

ihtiyact olmasi, ekstrakorporeal bir tedavi olmasi,
replasman sivilarinin kullanilma gerekliligi gibi birgok
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nedenle komplikasyonlar gelisebilmektedir. En basta
santral vendz yol i¢in kullanilan kateterlerin takilma
prosediiriine bagli geligebilecek bdlgesel kanama,
hematom, pnomotoraks, kateter enfeksiyonlar1 gibi
komplikasyonlar olabilecegi gibi, islem sirasinda
alerjik reaksiyonlar, paresteziler, gogiis agrisi, nefes
darligi, bulanti, kusma, kanamalar gibi bir ¢ok
komplikasyon  goriilebilmektedir. 2005  yilinda
yayinlanan 509 hasta ve 4857 plazmaferez seansinin
verilerinin incelendigi retrospektif bir ¢aligmada
komplikasyon oram1 % 4.75 olarak bulundu.
Bunlardan en sik olanlar1 paresteziler (%2.7), kateter
bolgesinde hematom (%2.4), pihtilasma (%1.7),
iirtikeryal cilt dokiintiisii (%1.6) ve kanamaydi
(%0.06)’.

Som ve arkadaslarinin 1996-2011 yillar1 arasinda
TTP/HUS tanistyla takip edilen 302 hastanin verilerini
inceledikleri ¢aligmalarinda yedi hastada inotrop
gerektiren hipotansiyon, bir hastada anafilaktik
reaksiyon, 2 hastada serum hastaligi bulgulari, 8
hastada hipoksi, bir hastada bulant1 ve bir hastada da
hipervolemi oldugunu rapor ettiler®.

Bizim  ¢aligmamizda incelenen 775  seansin
%7.2’sinde  komplikasyon  goriildii. Goriilen
komplikasyonlar sirastyla hipotansiyon, kas kramplari,
ates yiksekligi ve tibbi miidahale gerektiren
hipotansiyondu [sirastyla, 27 (%3.5); 13 (%1.7); 9
(%1.2); 7 (%0.9)]. Hipotansiyon, albumin kullanilan
seanslarda TDP kullanilan seanslara gére anlaml
derecede daha sikt1 [sirasiyla 25 (%4.4); 2 (%0.9),
p<0.05]. Diger taraftan albiimin kullanilan 7 seansta
hipotansiyona tibbi miidahale gerekirken TDP ile
yapilan  hicbir  seansta  miidahale  gerektiren
hipotansiyon goriilmedi. (Tablo III)

MG, iskelet kaslarinin zayifligiyla gider ve hastalarin
yaklasik % 80 kadarinda asetilkoline reseptorlerine
karg1 geligmis otoantikorlarin suglanir. Toplumdaki
sikligi 3-30/100.000 kisi-y1l arasinda degismektedir’.
Mevcut uygulamada plazmaferez, hizli etki baglangict
nedeniyle myastenik alevlenmeleri ve krizleri
yonetmek icin yaygin olarak kullamlmaktadir'®'".
Agir vakalarda, hastane yatis1 sonrasinda erken
donemde baslandiginda etkinligi daha yiliksek
goriinmektedir'?. Bizim calismamizda 30 hastaya
(%35) MG tanist ile 45 siklus plazmaferez uygulandi.
Klinik yanit degerlendirildiginde 45 siklusun yalnizca
% 6.7’sinde plazmafereze yanit yoktu.

MS merkezi sinir sisteminde demiyelinizasyon ve
norodejenerasyona  yol acan inflamatuvar  bir
hastaliktir. 9 yillik dénemde plazmaferez tedavisi alan
toplam 23 MS hastasinin verilerinin incelendigi bir
calismada plazmaferez etkin ve kolay tolere edilebilir
bir tedavi olarak gbrﬁlmﬁstﬁr”. Bizim c¢alismamizda
toplam 18 MS hastasina 21 siklus ve 148 seans
plazmaferez islemi yapildi. Yalmzca 2 siklus
sonrasinda klinik yanit goriilmezken sikluslarin
%90.5’inde klinik yanit varda.

Stiff-person sendromu, agonist ve antagonist kaslarin
birlikte kasilmasi, istirahatte motor kaslarin istemsiz
uyarilmalariyla ortaya ¢ikar. Beyin ve pankreas adacik
hiicrelerindeki GABA sentezinden sorumlu enzim
olan  glutamik asit dekarboksilaz’a  yonelik
otoantikorlar olgularm % 90 kadarindan sorumlu
tutulmaktadir. Plazma degisimi yapilan olgularin
%350-60 kadar1 degisik diizeylerde islemden fayda
gorebilmektedirler'®. Calismamuzda dort hastaya ait 8
siklus ve 58 seans plazmaferez islemi yapildi. Yedi
siklus sonrasi tam klinik iyilesme olurken bir hastada
kismi diizelme goriildii. (Tablo IV).

Plazma degisimi Norolojik hastaliklarin tedavisinde
uzun yillardir basariyla uygulanmaktadir. Bir gogunun
temelinde  otoimmiinitenin  yattigi  bilinen bu
hastaliklarin tedavisinde plazmaferez uzun yillardir
kullanilan ve hala etkin ve giivenilir olarak kullanilan
onemli bir tedavi seklidir. Islemin santral vendz
kateterizasyon gerektirmesi, ekstrakorporeal bir tedavi
yontemi olmast ve replasman sivist kullanmay1
gerektirmesi gibi birgok sebepten dolayr isleme ait
bazi  komplikasyonlar  goriilebilse de  bunlar
yonetilebilir sorunlardir. Sonu¢ olarak bir ¢ok
norolojik hastaligin tedavisinde plazmaferez etkili bir
yontemdir ve giivenle kullanilabilir.

Arastirmanin kisitlhiliklar:

Calismamiz Kan Merkezi Aferez Unitesinde tutulan
kayitlar ve hastane bilgisayar sisteminde bulunun
epikrizler incelenerek retrospektif olarak yapildi.
Ozellikle klinik yanitlar degerlendirilirken sadece
epikrizde bulunan bilgilere goére degerlendirme
yapildi. Objektif o6lgiimler sonucu degerlendirme
yapilmadigindan  sonuglar  biiyiik  bir  kesinlik
icermiyor olabilir.

Incelenen kayztlar eksiksiz ve dogru degildi. Ornegin,
kateter lokalizasyonlarini igeren verilerin %25,7'si
eksikti. Ayrica, hastalarin uzun vadeli takipleri yoktu,
yalnizca islemin yapildigi giin tutulan kayitlar ve o
boliim i¢in hastane yatisina iligkin kayitlar incelendi.

Hastalar ig¢in uzun siireli takiplerin olmamasi
nedeniyle, plazmaferezin uzun vadeli etkinligi
degerlendirilemedi.
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ABSTRACT

Our aim in our study was to evaluate folic acid use and awareness among pregnant women with NTD risk factors. The prospective cohort
study encompassed singleton pregnant women in their first trimester at a tertiary hospital in Turkey. The study group consisted of 132
pregnant women with at least one NTD risk factor and equal number without any risk factors, forming the control group. Demographic data
were collected via responses to a 10-question survey developed through a literature review. The survey explored participants' knowledge of
folic acid and awareness of NTDs. It was conducted face to face and categorized by outcome. The high-risk group exhibited better folate
awareness and use. Although there was a significant increase in pre-pregnancy folate use in the high-risk group, only 18.35% had used pre-
pregnancy folate. The study showed that folate awareness was higher among participants with at least a university degree. In conclusion,
despite recommendations for pre-conceptional folate use, the study reveals that awareness and use are low and emphasizes the need to
increase social awareness, especially by targeting women with NTD risk factors.

Keywords: Folate. Folic Acid. High-Risk Pregnancy. Awareness. Neural Tube Defect.
Noral Tiip Defekti Risk Faktorleri Olan Gebe Kadinlarda Folik Asit Farkindahg: ve Kullanimi: Prospektif Bir Kohort Calismasi

OZET

Bu ¢alismayla NTD risk faktorii olan gebe kadinlarin folik asit kullanimi ve biling diizeyini degerlendirmeyi amacladik. Ugiincii basamak bir
hastanede prospektif kohort ¢alismasi olarak tasarlanan bu galisma, gebeligin ilk trimesterindeki tekil gebeleri kapsiyordu. Calismaya risk
grubunu olusturan en az bir NTD agisindan risk faktorii olan 132 gebe ve kontrol grubu olarak da risk faktorii olmayan benzer sayida gebe
kadin dahil edildi. Literatiir taramas1 yoluyla gelistirilen 10 soruluk bir ankete verilen yanitlara dayanan g¢alismamizda beraberinde
demografik veriler toplandi. Anket, katilimcilarin folik asit hakkindaki bilgilerini ve NTD'lere iliskin farkindalik diizeyini arastirdi; anketler
yiiz yiize gerceklestirildi ve sonuca gore kategorize edildi. Risk grubunda olan gebelerde folat farkindaligi ve kullanimi daha yiiksek
bulundu. Riskli grupta gebelik oncesi folat kullanimi kontrol grubuna kiyasla yiiksek bulunmasina ragmen, yalnizca %18,35'i gebelik oncesi
folat kullanmisti. Calisma, en az iiniversite diplomasina sahip katilimcilar arasinda folat farkindaliginin daha yiiksek oldugunu gosterdi.
Sonug olarak prekonsepsiyonel folat kullanimina yonelik onerilere ragmen ¢alisma, farkindalik ve kullanimin diisiik oldugunu ortaya
koymakta ve 6zellikle NTD risk faktorleri olan kadinlart hedef alarak toplumsal farkindaligin artirilmasi gerektigini vurgulamaktadir.
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Folate, also known as vitamin B9, serves as a vital
cofactor in DNA and RNA synthesis, DNA
methylation and neurological functions'*. Methionine,
an essential amino acid, is crucial for growth,
development, and neural tube formation. Insufficient
folate intake during pregnancy results in decreased
methionine levels, leading to adverse pregnancy
outcomes such as neural tube defects (NTDs)
including  spina  bifida,  anencephaly, and
encephalocele’™. Recognizing this, since the early
1990s, wvarious health organizations worldwide,
including the World Health Organization (WHO) and
the U.S. Public Health Service, recommend daily 400
micrograms of folate supplementation from
preconception to the 12th week of pregnancy6'9.
Despite these global campaigns and guidelines, many
countries still experience low folate intake during the
periconceptional period™'*!".

Numerous risk factors have been identified for NTDs.
Among them are a history of previously delivering an
NTD-affected baby, a family history of NTD in either
parent, pregestational diabetes, obesity, having the
MTHFR gene mutation, and exposure to folate
antagonists like valproic acid or carbamazepine, which
are antiepileptic medications. Other risk factors
include a history of fever or exposure to heat during
the first trimester. Recognizing these risk factors is
crucial for understanding and addressing the potential
causes of neural tube defects'”.

Initiating folic acid supplementation in the
preconception period is of heightened importance for
pregnant women with risk factors for NTDs due to the
increased risk. Despite this high importance, there are
challenges such as low sociocultural level in the
society, difficulties in accessing health services and
accurate information, and lack of insurance coverage
for folic acid preparations. Through this study, we
aimed to assess folic acid use among pregnant women
with any risk factors associated with NTDs and to
investigate the level of knowledge and awareness of
folic acid supplementation in these women and to
assess its status compared to the general population.

Material and Method

This study was conducted with singleton pregnant
women in their first trimester, aged 18-45, seeking
outpatient care at the Perinatology Clinic of a tertiary
education and research hospital in Istanbul, Turkey,
between February 2023 and June 2023. The study
adhered to the principles of the Declaration of
Helsinki and received approval from thehospital's
Ethics Committee (Decision date and number:
06.02.2023 - 1). Participants consisted of pregnant
women with at least one identified risk factor for
neural tube defects and pregnant women in the control
group. The control group consisted of pregnant
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women without any identified risk factors and without
a history of neural tube defects. Sample size was
calculated at 95% confidence interval and 0.80 effect
size. The study was based on responses to a 10-
question survey developed through literature review'™
' The first three questions in the questionnaire aimed
to inquire about educational level, employment status
and family type, while the other seven questions
aimed to inquire about folic acid use and knowledge
about folic acid. Additionally, demographic
information such as age, gravidity, parity, history of
abortions, and pre-pregnancy body mass index of the
patients were documented.

Risk factors for NTDs include a family history of
neural tube defects, a history of NTD in a previous
pregnancy,  pregestational  diabetes, obesity,
antiepileptic drug use, MTHFR gene mutation, and a
history of fever or exposure to heat (such as sauna)
during the first trimester’’. Through the provided
questionnaire, the study investigated the participants'
educational status, occupations, family types, whether
the pregnancies were planned, their knowledge about
folate as a vitamin, and their awareness of what neural
tube defects entail. Additionally, to explore their
awareness of folate, their knowledge about the
necessity of folate supplementation starting from the
preconception period, and the potential complications
of folate deficiency were assessed and recorded. After
measuring the participants' knowledge levels,
questions regarding whether they used folate during
their pregnancies, and if so, at which stage of
pregnancy they started using it, were asked and noted.
All these questions were posed to the participants in a
face-to-face manner after obtaining informed consent.
Pregnant women included in the study were further
categorized based on whether they received an NTD
diagnosis during follow-ups.

Statistical Analysis

In this study, statistical analyses were conducted using
the NCSS (Number Cruncher Statistical System) 2007
Statistical Software package program based in Utah,
USA. The evaluation of data involved descriptive
statistical methods such as mean, standard deviation,
median, and interquartile range. Additionally, the
Shapiro-Wilk normality test was employed to examine
the distribution of variables. For variables
demonstrating normal distribution, independent t-tests
were utilized for the comparison of binary groups,
while the Mann-Whitney U test was applied for
variables with non-normally distributed data when
comparing binary groups. Chi-square tests were used
for comparisons involving qualitative data. The
significance level for interpreting results was set at
p<0.05.



Pregnant Women with Neural Tube Defect

Results

During the study period, 132 pregnant women with at
least one risk factor for neural tube defects (NTDs)
(the high-risk group) and 135 pregnant women
without any risk factors under the same conditions
(the control group) consecutively presenting to our
hospital were included in the study. When the two
groups were compared in terms of sociodemographic
characteristics, no statistically significant differences
were found in the mean age, height, parity, number of
miscarriages, education level, occupation, and family
status of the pregnant women (Table I). However,
mean weight, BMI and gravida were significantly

folic acid during pregnancy, 170 (63.67%) of all
participating pregnant women were informed, and
when compared with the control group, pregnant
women in the high-risk group were found to be
significantly more aware (95 vs. 75) (p=0.005). On the
other hand, pregnant women who were knowledgeable
about the possibility of folic acid deficiency causing
NTDs constituted only 23.97% of all groups. Parallel
to the previous question, pregnant women in the risk
group were found to have a significantly higher level
of knowledge about the potential of folic acid
deficiency causing NTDs compared to pregnant
women in the control group (Table II).

higher in high-risk pregnancies (76.78+18.45 vs. Table IL. Survey questions and responses for
72.21+£12.33, p=0.018; 29.23+6.9 vs. 27.6+4.65, assessing folic acid awareness and
p=0.025; 3.14+£1.68 vs. 2.52+1.54, p=0.001). knowledge in pregnant women.
Risk group  Control group p
. .. n:132 n:135
Table I. Demographic characteristics of pregnant —
women at risk for NTD and comparison |'s folicacida Yes 81 6136% 78 57.78% 0.792+
. type of
with the control group vitamin? No 12_909% 15 MA1%
Risk Control No idea 39 2955% 42 31.11%
ISK grou ontro
132 group nA3s Do you know Yes 10 756% 11 815% 0862+
- - what neural 5 9
Age (year, meanSD) 31484583 31426793 0949 | |ube defects  ° 122 9242% 124 9185%
Height (m, mean#SD) 1624007  162+0.06  0.675* are a';;‘ hftwh it
can arrect the
Weight (kg, meanSD) 767641845 722141233 0018" | [napyo
BMI (kg/m? meanzSD) 2923+69  27.6+4.65  0.025* Do you know  Yes 95 7197% 75 5556% 0.005+
Gravida (meanSD) 314168  2.52+¢154  0.001% *hszt_f:"””d No 37 2803% 60 44.44%
. usel
Parity (meanSD) 1456119 1194105 0089t | |necessary
Abortus (meanSD) 0.69+1.04 0.56+0.95  0.302f during
"
Mherate 2079 019 ;regnankcy' Y 41 3106% 23 17.04% 0.00
R +
Primary School 67 (5076) 52 (38.52) ot follo aetd —— 2k T.04% _0.007
Education = L No 91 6894% 112 82.96%
N (%) High School 29 (21.97) 44 (32.59)  0.115+ deficiency cTn
. . cause neura
University 29(21.97) 26 (19.26) .o defacts?
Post-graduate 2(152) 6(444) Didyouuse Yes 110 8333% 92 66.15% 0.004+
Not-working 100 (7576) 100 (7407) LO'IC acid No 22 16.67% 43 31.85%
Job Civil servant 10 (7.58) 12(8.89) uring your
N (% 0.848+ pregnancy?
(%) Blue-collar 6 (4.55) 4(2.96) [fyouused  Preconcepti 31 28.18% 17 1848% 0.07+
White-collar 16 (12.12) 19 (14.07) folic acid onal period
Family  Nuclear family 112(84.85)  115(85.19) during Assoonas| 79 7182% 75 81.52%
0.939+ pregnancy,  found out |
N (%) Extended family 20 (15.15) 20 (14.81) when did you ¢
*Independent T-Test {Mann Whitney U test. + Chi-square test start? pregnant
|For those who started folic 5.45+2.41 5.32+2.3 0.7221
. . . acid as soon as they found
Accqrdlng to the responses Fo the questionnaire |y abouttheirpreg}:lancy, at
provided to the patients, while 81 (61.36%) of |whatweek did you find out
pregnant women in the high-risk group knew that folic ~ |about your pregnancy?
acid is a vitamin, only 10 (7.58%) had an idea about |+ Chi-square test, ¥ Mann Whitney U

what neural tube defects were in the same group. In
the control group, 78 (57.78%) pregnant women knew
that folic acid is a vitamin, while 11 (8.15%) of the
pregnant women in this group had an idea about
neural tube defects (Table II). In this regard, when
compared with the control group, the result was
statistically similar. Regarding the necessity of using

According to the directed questions about patients'
folic acid use, 110 (83.33%) of pregnant women with
risk factors used folic acid during pregnancy, and this
rate is higher than the control group -92 (68.15%) of
pregnant women without risk factors-, regardless of
the daily folic acid dose used (p=0.004). However,
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although folic acid use in the pre-conception period
was statistically significantly higher in the high-risk
group, only 18.35% of all pregnant women took a
daily pre-conceptual dose of 400 micrograms of folic
acid . In the risk group, among those who started using
folic acid as soon as they learned about their
pregnancy, the average week of folic acid initiation
was determined as 5.45+2.41. Folic acid onset week
was found to be 5.32+2.3 in the control group. (Table
II). When the education levels were compared with
folic acid use irrespective of the presence of risk
factors, 23.8% of patients with at least a university
degree used folic acid starting from the pre-conception
period, while this rate was 16.2% for those without a
university degree. According to these results, folic
acid use and awareness are much better in those with
at least a university degree compared to those without
a university degree (p<0.001) (Table III).

Table III. Comparison of Folic Acid Usage in
Patients Based on Educational Status.

Not a university At least university

graduate graduate
n (%) n (%) p*
FA used as
recommended 33(16.2) 15 (23.8) <0.001
FA used butnot as 109 (53.4) 45(714)  <0.001
recommended
FA have not used 62 (30.4) 3(4.8) <0.001

+ Chi-square test
FA: Folic acid

Discussion and Conclusion

Folic acid is a vital vitamin during the embryological
period, serving essential roles in cell division, tissue
development, and hematopoiesis. Pre-conceptional
folic acid use is supported by recommendations and
incentive policies in many countries. Since the
research by Hibbard and Smithells'® in 1965, linking
maternal folic acid intake to neural tube defects
(NTDs), research aimed at increasing awareness and
assessing knowledge levels remains relevant,
particularly in low socioeconomic countries. In a
study conducted by Yamamoto and Wada"® in 2017,
despite 70.4% of pregnant women being aware of the
protective effects of folic acid, only 20.4% used it in
the preconception period. Similarly, Alblowi et al.'s,
in their 2018 study, found that 58.4% of surveyed
women claimed to have used folic acid in previous
pregnancies. However, over half of the participants
had incorrect information about the timing of use, and
only 4% had knowledge about the recommended
dosage. Our results aligned with these findings,
suggesting that our study participants in the high-risk
group exhibit higher folic acid usage and knowledge
levels compared to the general population.
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In Turkey, several studies have assessed the
knowledge and awareness of folic acid use among
women of reproductive age and pregnant women.
Karagil Ermumcu et al.'” identified a 70.2% rate of
folic acid use among pregnant women. However,
nearly half of the women of reproductive age included
in the study had no knowledge about the need for pre-
conceptional folic acid use to prevent congenital
anomalies like neural tube defects. Another study by
Baykan et al."¥, conducted in the central Anatolian
region of Turkey at Family Health Centers, revealed
that less than half of women of reproductive age
(46.3%) had any knowledge about folic acid.
Comparing our results with these regional studies, our
findings align with the literature regarding folic acid
usage frequency in pregnant women without risk
factors. In particular, in the high-risk group, our study
shows better adherence and higher awareness of folic
acid use compared to these 2 studies in the literature
that investigated awareness in the general population.

Our study was designed to investigate the awareness
and utilization of folic acid among pregnant women
with NTD risk factors, aiming to highlight their
awareness compared to other pregnant women. The
revealed proportions, both in the presence or absence
of risk factors, demonstrate the significantly low
prevalence of folic acid use from the preconception
period onward. Among the 132 pregnant women with
risk factors, 110 reported using folic acid during
pregnancy, but only 31 of them, accounting for
28.18%, initiated folic acid intake during the
preconception period. Out of the 5 pregnant women
diagnosed with NTD during follow-ups, only 1 had
started taking a low dose (400 mcg) of folic acid from
the preconception period (Figure 1). The control group
also exhibited a low pre-conceptional folic acid usage
rate, standing at only 18.48%, emphasizing the overall
inadequate adoption of pre-conceptional folic acid use
in the community.

In our study, both groups had insufficient knowledge
about the potential of folic acid deficiency to cause
NTD. As expected, the awareness of the possibility of
folic acid deficiency causing NTD was higher in the
group with risk factors. Similarly, patients in the
group with risk factors for NTD were found to have a
higher awareness of the necessity of folic acid use
throughout pregnancy compared to the control group.
These patients also demonstrated greater care in using
folic acid both before and during pregnancy. Despite
the higher awareness and usage levels among patients
with risk factors for NTD, our study's results suggest
that, overall, the knowledge and awareness levels in
the community are considerably low compared to the
intended goals.

Although it is the first research article in the literature
in terms of evaluating the awareness, use and
knowledge level of folic acid in high-risk pregnant



Pregnant Women with Neural Tube Defect

I Hisk group (n:132) ] ] Conirel group (n:135)
FA used as EA used but not as EA have not used FA used as FA used but not as FA have mot used
recommended (31} recommended (n:79% (n:22) recommended (1:17) recomimended (n:75) in43)
NTD +{n: 1) ” NTD + (n:3) | [ NTD + {n:1) ] l None of the cases were diagnosed with NTD

FA: Folic acid, NTD: Neural Tube Defects

Figure 1:
Folic acid usage status of patients diagnosed with neural tube defects

women in terms of NTD, it has some limitations.
These include the single-center nature of the study and
the relatively small number of patients. Further studies
with more pregnant women will provide more
generalizable results to have an idea about the
community and all high-risk pregnant women in the
community. A larger patient population could have
been obtained by keeping the study plan longer, but
we were not in a position to do this due to the intensity
of our study plan. Considering the regional variation
in the incidence of neural tube defects among different
ethnicities and races, along with the potential
influence of varying regional socioeconomic levels,
we believe that multicenter studies involving larger
patient groups are needed. This would contribute to a
more comprehensive understanding of neural tube
defects and their risk factors in diverse populations.
Detailing the timing and duration of exposure to risk
factors would have been more meaningful in terms of
establishing a relationship. The fact that each
participant was not equally exposed to certain risk
factors may have affected their level of concern and
awareness. Although we included the most common
NTD risk factors, the study could have been expanded
to include other less common risk factors.

Despite the absence of a globally determined and
consensus-based folic acid dosage and initiation time
for most of the mentioned risk factors, we believe that
a public awareness campaign, including national-level
public service announcements, promotions, and
policies, should be implemented to increase awareness
and promote the use of folic acid among women of
reproductive age with risk factors. This initiative
should involve family physicians, obstetricians and
gynecologists, and all relevant healthcare
professionals working in family health centers, as well
as the health ministries of countries, to undertake the
role of preventive medicine and contribute to
enhancing awareness and usage of folic acid in
women at reproductive age with risk factors.

Insufficient folic acid use and awareness during the
preconception period are observed among pregnant
women with risk factors for neural tube defects (NTD)

in our society, particularly in Istanbul. The low rates,
even in a populous metropolis, emphasize the need for
prioritized efforts by health authorities to inform and
facilitate access to preventive healthcare services for
women with low education levels, unplanned
pregnancies, and existing risk factors. In addition, the
fact that folic acid awareness increases as the level of
education increases emphasizes the importance of
education.
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Evaluation of Medical Treatment Results in Patients with
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Not
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ABSTRACT

In this single-center retrospective study, we aimed to evaluate the results of medical therapy as primary or secondary treatment following
surgery and compare follow-up outcomes between the two approaches. Patients were grouped as medical therapy alone (Group M) and
surgery plus medical therapy (Group S+M). Patients' demographics, such as age and gender, and age at the diagnosis were recorded.
Differences between the pre-and post-treatment tumor size, prolactin (PRL) levels, Knosp grades, tumor response to treatment, improvement
in hypofunctions, visual field, and biochemical control were recorded and compared between the two groups. A total of 41 patients
diagnosed with giant prolactinomas were included in the study. Hypopituitarism was found in 82.93%, hypogonadism in 80.59%, GH
deficiency in 51.22%, ACTH deficiency in 36.59%, and TSH deficiency in 41.46% of the patients. Visual field defects were found by
60.53%. Tumor volume at diagnosis was significantly higher in Group M (p<0.001). A mean tumor volume reduction of 75.22% was
observed with medical therapy alone, compared to 60.20% achieved with surgical intervention and medical therapy (p=0.36). The
comparison of PRL levels at the last visit revealed no statistically significant difference between the groups (p > 0.05). This study's results
demonstrate no statistically significant difference between medical therapy alone and surgery plus medical therapy regarding the reduction of
tumor volume and normalization of PRL values in patients with giant prolactinomas. Surgery should be reserved for severe compression
conditions, and potentially unnecessary surgical approaches should be avoided.

Keywords: Giant prolactinoma. Tumor volume. Prolactin. Decompression. Medical therapy.
Operasyon Oykiisii Olan ve Olmayan Dev Prolaktinomali Hastalarda Medikal Tedavi Sonuclarimin Degerlendirilmesi

OZET

Bu tek merkezli retrospektif caliymada, primer tedavi veya cerrahi sonrasi sekonder tedavi olarak medikal tedavinin sonuglarini
degerlendirmeyi ve iki yaklagim arasindaki takip sonuglarini karsilagtirmayr amagladik. Hastalar tek bagmma medikal tedavi (Grup M) ve
cerrahi + medikal tedavi (Grup S+M) olarak gruplandirildi. Hastalarin yas ve cinsiyet gibi demografik 6zellikleri ve tani anindaki yaslar
kaydedildi. Tedavi 6ncesi ve sonrasi tiimor boyutu, prolaktin (PRL) diizeyleri, Knosp dereceleri, tedaviye tiimér yanit1, hipofonksiyonlarda
iyilesme, gorme alani ve biyokimyasal kontrol arasindaki farklar kaydedildi ve iki grup arasinda karsilastirildi.Caligmaya dev prolaktinoma
tanis1 konulan toplam 41 hasta dahil edildi. Hastalarin %82.93"tinde hipopituitarizm, %80.59'unda hipogonadizm, %51.22'sinde GH eksikligi,
%36.59'unda ACTH eksikligi ve %41.46'sinda TSH eksikligi saptandi. Gérme alan1 defekti %60.53 oraninda saptanmustir. Tan1 anindaki
tiimor hacmi Grup M'de anlamli olarak daha yiiksekti (p<0.001). Tiimor hacmindeki ortalama azalma sadece medikal tedavi ile %75.22 ve
cerrahi+medikal tedavi ile %60.20 idi (p=0.36). Son vizitte PRL diizeyleri agisindan gruplar arasinda istatistiksel olarak anlamli bir fark
bulunmadi (p>0.05). Bu ¢alismanin sonuglari, dev prolaktinomalr hastalarda tiimor hacminin kiigiilmesi ve PRL degerlerinin normallesmesi
acisindan tek basma medikal tedavi ile cerrahi+medikal tedavi arasinda anlaml bir fark olmadigini gostermektedir. Cerrahi, ciddi basi
durumlar i¢in saklanmali ve potansiyel olarak gereksiz cerrahi yaklagimlardan kaginilmalidir.
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Prolactinomas represent the most frequently occurring
hormone-secreting pituitary  tumors, comprising
around 40% of all pituitary adenomas, with a reported
prevalence ranging from 3.5 to 5 per 10,000
individuals'. Although classified as World Health
Organization Grade I tumors, prolactinomas manifest
with significant sequelae due to mass effect and/or
increased  prolactin  (PRL)  levels®>.  Most
prolactinomas are microadenomas with a diameter of
less than 10 mm and are typically observed in women.
In contrast, macroprolactinomas, defined as adenomas
larger than 10 mm in diameter, are more commonly
found in men, likely due to delayed diagnosis, and
often  necessitate more intensive  treatment’.
Prolactinomas larger than 40 mm are classified as
giant prolactinomas, which are rare, representing only
0.5-4.4% of all prolactinomas. These giant tumors are
more prevalent in men, with a male-to-female ratio of
9:1. The median age at diagnosis is approximately 40
years. These tumors are mostly benign and have
similar histological and clinical characteristics to
macroprolactinomas, although they rarely include
atypical adenomas or develop into PRL-secreting
carcinomas’.

The diagnosis of giant prolactinomas can be complex,
as their large size, aggressive behavior, and invasive
characteristics may lead to delays in diagnosis,
misdiagnosis, or inappropriate treatments’. Giant
prolactinomas are characterized by prolactin levels
exceeding 1,000 mcg/L and are commonly
accompanied by clinical manifestations  of
hyperprolactinemia or symptoms resulting from mass
effect. Most patients have hypogonadism due to low
testosterone  levels and, at least partly,
hypopituitarism’.

Prolactinomas can be treated successfully with
medical therapy. Dopamine agonists decrease
prolactinoma size by inducing a reduction in cell
volume, promoting perivascular fibrosis, and leading
to partial necrosis of tumor cells®. Dopamine agonists
are successfully used in the first-line medical
treatment of prolactinomas’. Among these,
cabergoline, a long-acting D2-selective dopamine
agonist, has demonstrated exceptional efficacy in
normalizing PRL levels'’. On the other hand, surgery
becomes the appropriate second-line treatment when
patients’ PRL levels do not turn to normal range or
when there is a lack of radiologic shrinkage of the
tumor with medical treatment''. Some patients may
not tolerate the side effects of medical treatment,
including headache, cognitive problems, mood
changes, insomnia, orthostatic hypotension, and
nausea/vomiting are candidates for surgical
intervention’. However, pharmacological responses
are lower in giant prolactinomas compared to micro-
and macroprolactinomas, and therefore, surgery is
performed more frequently in these patients'?.
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Surgical treatment alone is insufficient to achieve
normalization of PRL levels in the majority of giant
prolactinomas, making long-term medical treatment
necessary even after surgery'”.  Studies in the
literature regarding giant prolactinoma are mostly in
the form of case reports, case series, or lack of
comprehensive evaluation. In this single-center
retrospective study, we aimed to evaluate the results of
medical therapy in giant prolactinoma patients who
previously underwent surgery or not.

Material and Methods
Study Design and Patients

Before the beginning, the local ethics committee
approved the study protocol. Patient consent was
waived because of the retrospective nature of the
study. This study followed the ethical principles of the
1964 Declaration of Helsinki (DoH) and its later
amendments.

The medical records of 41 patients diagnosed with
prolactinoma and monitored in our clinic between
2015 and 2020 were reviewed. Patients with serum
prolactin levels higher than 1000 mcg/L at the time of
diagnosis and the largest tumor diameter of more than
40 mm were classified as giant prolactinoma and
included in the study'. Patients who co-secreted
adrenocorticotropic  hormone (ACTH), thyroid-
stimulating hormone (TSH), and or growth hormone
(GH) as identified by pituitary hormone function tests
or positive staining in the immunocytochemical
evaluation post-surgery were excluded from the final
analysis*. In addition, patients with missing MRI
follow-up information were also excluded from the
final analysis.

Patients were grouped as those who underwent
surgery plus medical therapy as secondary treatment
(Group S+M) and the patients who received medical
therapy alone (Group M) as primary treatment.
Patients' demographics, such as age and gender, and
age at the time of the diagnosis were recorded.
Differences between the pre-and post-treatment tumor
size, PRL levels, Knosp grades, tumor volume
response to treatment, improvement in hypofunctions,
visual field, and biochemical control were recorded
and compared between the two groups. In addition,
side effects associated with the treatment and follow-
up visits were also analyzed.

The longest tumor diameter at diagnosis was 51.44 +
12.66 mm in Group M and 34.71 + 14.45 mm in
Group S+M. The tumor volume at diagnosis was
28.82 (9.10 - 232.96) mL in Group M and 9.36 (0.17 -
76.05) mL in Group S+M.

The assessment of prolactin levels was conducted for
Group M before initiating medical therapy and six
months following its commencement. For Group
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S+M, prolactin levels were evaluated before surgery
and six months after the administration of medical
therapy post-surgery. Blood samples were collected in
yellow-capped tubes before and after treatment, then
centrifuged at 3500 rpm for 10 minutes in the
biochemistry  laboratory. =~ Measurements  were
performed using the Abbott ARCHITECT I2000SR
immunoassay analyzer, employing the
chemiluminescent microparticle immunoassay
(CMIA) two-step direct ratio-RLU method as the
analytical technique.

Treatment Procedures

All patients received medical treatment, which was the
initial therapy for 18 patients (43.90%) and a
secondary intervention following surgery for 23
patients (56.10%). Cabergoline was the drug of
choice, administered at an average weekly dose of 2
mg. In cases demonstrating resistance, the dose was
increased to a maximum of 7 mg per week. For
patients diagnosed with giant prolactinomas at our
center, primary medical treatment is the favored
approach unless there are severe or life-threatening
compression symptoms. Surgical treatment option is
considered in patients unresponsive to medication or
those who have experienced serious side effects.
Patients who undergo primary surgical intervention
are generally those initially referred to the surgical
department. In these cases, the primary criterion for
opting for surgery is the presence of severe
compression symptoms, particularly those that pose a
threat to vision.

Data Evaluation

Tumor size was assessed using magnetic resonance
imaging (MRI) by measuring three diameters and
calculating the volume with the Di Chiro and Nelson
formula (height x length x width x w/6), which is
based on the geometry of an ellipsoid. This formula
incorporates the height (H) and length (L) of the
pituitary fossa measured from a lateral skull
radiograph, as well as the width (W) of the floor
obtained from a posteroanterior projection'®. The
percentage changes in the tumor's longest diameter
and volume before and after treatment were
subsequently evaluated. The change in tumor size was
assessed following a similar protocol using pituitary
MRI images obtained six months after the initiation of
medical therapy. By previous studies, a reduction of
30% in tumor diameter or 50% in tumor volume was

considered significant'>'.

The extent of invasion of the lesion was evaluated on
pre- and post-treatment MRI images, and the degree of
invasion was determined based on the modified Knosp
Classification suggested by Micko et al'’.
Neuroradiological ~ evaluation  was  performed
according to this classification and graded according
to whether the tumor crossed the medial and lateral

tangents of the intra- and supra-cavernous internal
carotid arteries (Grade O to 4). The changes in the
extent of invasion were categorized as increased,
unchanged, or improved (18).

The percent changes in PRL levels were determined in
the sixth month of the treatment. A reduction >95% of
the baseline PRL or returning to normal levels was
considered biochemically remission, and a reduction >
30% was considered partly remission and, otherwise,
no improvement, and the groups were compared in
this respect”. The differences between pre-and post-
treatment visual fields were grouped as full recovery,
partial recovery, no change, and worsening of vision,
based on normal, up to a quarter, quarter-to-half, and
more than-half vision fields.

Hypopituitarism was determined based on the levels
of thyrotropin, gonadotropins, and target hormone
levels, the results of dynamic tests for ACTH and GH,
and the patients' hormonal therapy. The improvement
in hypopituitarism was evaluated six months after the
treatment, and the normalization of hormone levels
after discontinuation of hormonal therapy. Group
S+M and Group M were compared in terms of the
changes in the studied parameters between the pre-and
post-treatment measurements.

Statistical Analysis

The study data were statistically analyzed using SPSS
Statistics for Windows version 23 software (SPSS,
Statistical Package for Social Sciences, IBM Corp.
Armonk, NY, USA). Normality in numerical variables
was tested with the Shapiro-Wilk method. Normally
distributed variables (age and longest tumor diameter
at diagnosis) were expressed as meantstandard
deviation, while non-normally distributed variables
(age, PRL levels, tumor volume at diagnosis, Ki67
indices, and follow-up times) were expressed as
median (min-max) values. Categorical variables are
reported as frequencies (numbers and percentages).
Quantitative variables were compared using Student's
t-test or the Mann-Whitney U test, while categorical
variables were analyzed using the Chi-square test or
Fisher's exact test. A p-value of <0.05 was regarded as
statistically significant.

Results

A total of 41 patients with giant prolactinoma, 36
(87.80%) males and 5 (12.20%) females with a
median age of 43 (min-max: 21-85) years, were
included in the study. The mean age at diagnosis was
39.00+12.57 years. The mean longest tumor diameter
was 42.44+15.90 mm, and the mean tumor volume
was 31.95+43.02 cc. The median follow-up time was
44 (min-max: 6-180) months. The mean pretreatment
PRL level was 7054 + 9684 mcg/L. However, it
should be noted that initial PRL measurements were
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performed in different health centers and, therefore,
showed high variability.

According to the hormonal evaluation,
hypopituitarism was found in 34 (82.93%),
hypogonadism in 33 (80.59%), GH deficiency in 21
(51.22%), ACTH deficiency in 15 (36.59%), and TSH
deficiency in 17 (41.46%). Visual field defects
occurred in 23 (60.53) patients, but the evaluation was
made in 38 patients. The most common symptom
associated with giant prolactinoma was decreased
libido in 31 (75.61%), followed by erectile
dysfunction in 28 (77.77%, males), headache in 17
(41.46%), menstrual irregularity in 3 (60%, females)
and galactorrhea in 3 (7.21%) patients. Demographic
and clinical features of all patients included in the
study are given in Table I.

Table 1. Demographic and clinical characteristics of
all patients

Characteristics
Number of patients 41
Gender M/F 36:5=7.2
Age (years) 43 (21-85)
Age at diagnosis (years) 39.00+12.57
Follow-up (months) 44 (6-180)
Longest tumor diameter at diagnosis (mm) 42.44+15.90
Tumor volume at diagnosis (mL) 31.95+43.02
PRL level at diagnosis (mcg/L) 7054 + 9684
n (%)
Hypopituitarism 34 (82.93%)
Hypogonadism 33 (80.59%)
GH deficiency 21 (51.22%)
ACTH deficiency 15 (36.59%)
TSH deficiency 17 (41.46%)
Visual field defect 23 (60.53%)
No visual field defects 15 (39.47%)
Menstrual irregularity (females) 3 (60%)
Decreased libido 31(75.61%)
Erectile dysfunction (males) 28 (77.77%)
Galactorrhea 3(7.21%)
Headache 17 (41.46%)
Categorical variables are expressed as n (percentage), while continuous
variables are reported as the mean (+ standard deviation) for data with a
normal distribution and as the median (range: minimum-maximum) for
data with a non-normal distribution.

ACTH: Adrenocorticotropic hormone, GH: Growth hormone, TSH:
Thyroid-stimulating hormone, PRL:  prolactin, F: Female, M:
Male.

The baseline values of the variables compared
between Group M and Group S+M are presented in
Table II. Accordingly, the median age was 41.50
(min-max: 27-77) years in Group M and 46.00 (min-
max: 21-85) years in Group S+M. The mean age at the
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time of diagnosis was 38.50+10.73 years in Group M
and 39.39+14.07 years in Group S+M. The median
follow-up duration was found to be 29 (min-max: 6-
75) months in Group M and 75 (min-max: 15-180)
months in Group S+M. There was no statistically
significant difference between the two groups in terms
of pituitary dysfunction and hormone deficiencies
(Table II).

Table II. Bascline values of the examined parameters
according to groups

Characteristics Group M Group S+M P value
Number of patients 18 23

Gender M/F (Male) 17 (94.4%) 19 (82.6%) 0.36
Age (years) 415(27-77)  46.00 (21-85) 0.11

Age at diagnosis (years) 385+10.73 39.39 £+ (14.07) 0.82

Follow-up (months) 29 (6-75) 75 (15-180) 0.001
z;’ar;?]‘ffsti;“(m)diame‘er 8 514441266 34711445  <0.001
Tumor volume at diagnosis  28.82 (9.10 - 9.36 (0.17 - <0.001
(mL) 232.96) 76.05)

Pituitary dysfunction 15 (83.33%) 19 (82.61%) 0.95

Hypogonadism 15 (83.33%) 18 (78.26%) 0.68

GH deficiency 8 (44.44%) 13 (56.52%) 0.53

ACTH deficiency 5(27.78%) 10 (43.48%) 0.34

TSH deficiency 4 (22.22%) 13 (56.52%) 0.05

Visual field defects 11(61.11%)  12(52.17%) 0.57

Categorical variables were analyzed using Chi-square or Fisher's exact
tests. The Student's t-test was employed to compare the longest tumor
diameter and age at diagnosis, while the Mann-Whitney U-test was
utilized for comparisons of tumor volume at diagnosis, age, and follow-up

duration.

ACTH: Adrenocorticotropic hormone, GH: Growth hormone, TSH:
Thyroid-stimulating hormone, F: Female, M: Male.

Group M and Group S+M were also compared in
terms of the changes in the studied parameters
between the pre-and post-treatment 6"-month
measurements using the change percentages. The
mean reduction in tumor volume was 75.22% with
medical therapy alone and 60.20% with surgery plus
medical therapy, and the difference between the two
groups was not statistically significant (p=0.36). The
rate of decrease in PRL levels was found to be 93.45%
in Group M and 94.38% in Group S+M, and the mean
decrease was significantly higher in Group S+M
(p=0.04). However, no statistically significant
difference was found between the groups at the 6™
month measurements that showed the last status of the
patients (p=0.927) (Figures 1 and 2). Similarly, no
significant differences were found in terms of the 6"-
month tumor height, width, and length values (for all,
p>0.05).
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the visual field was higher in Group M compared to

Reduction in tumor volume and prolactin . X e
Group S+M, but the difference did not reach statistical

% .. .
(%} - significance  (p=0.13). Changes in hormonal
— et M parameters at the 6" month after treatment compared
i a— 0. to baseline values are given in Table IIT according to
the groups.
20
e emormims Prolactin Discussion and Conclusion
EGroup M HGroup S+M Giant prolactinomas are rare, large, and invasive
lesions of mostly benign nature. Management of giant
Figure I: prolactinomas poses an important challenge due to

their mass effects, high degree of invasiveness, and
diffuse neurologic complications. On the other hand,
dopamine agonists (DAs) are extremely effective in
reducing tumor volume in giant prolactinomas as well
as micro- and macroprolactinomas. DAs have been
shown to normalize elevated PRL levels effectively,
rapidly relieve neurological symptoms, and
. significantly reduce tumor volume®. Compression
No Response r . . . .
symptoms are prominent in giant prolactinomas. In

Percentage change in tumor volume (p=0.36) and
prolactin levels (p=0.04) of the groups before and
after treatment

Remission rates (%)

the presence of acute severe compression, surgical
Partial Response f treatment is performed in these patients'. In patients
with resistance to DAs, surgical debulking is
Remission _ performed to induce rapid optic decompression and
visual impairment'""". However, most patients require
medical therapy despite surgical treatment. Surgical
results are unsatisfactory and rarely provide a cure due
to the location, size, and invasiveness of the tumor®.
Figure 2: In addition, surgery for giant prolactinomas is

Remission rates aﬁer treatment between the groups associated with hlgh morbidity and mortality rates6.

In the present study, the results of the patients
receiving medical therapy alone due to giant
prolactinomas were compared with those receiving
surgery plus medical therapy as a secondary line
treatment. This is one of the few studies in the
literature reporting the effect of surgery on giant

0 20 40 60 80 100
EGroup S*M  ®Group M

In general, hormonal deficiencies improved at the 6™-
month follow-up in both groups in various degrees,
but no statistically significant difference was found
between the groups in terms of the changes in
hormonal deficiency parameters. The improvement in

Table IIL. Changes in the examined parameters at the 6™ month after treatment compared to the baseline values

for both groups
Response Group M Group S+ M
A B C D A B C D P

Visual field defects 6.3% 31.3% 62.5% 22.7% 45.5% 31.8% 0.13
Hypogonadism 5.6% 61.1% 11.1% 22.2% 4.3% 69.6% 17.4% 8.7% 0.64
Pituitary dysfunction

GH deficiency 5.6% 16.7% 50.0% 27.8% 4.3% 39.1% 39.1% 17.4% 0.47
ACTH deficiency 5.6% 22.2% 66.7% 5.6% 0.0% 39.1% 56.5% 4.3% 0.50
TSH deficiency 0.0% 22.2% 77.8% 0.0% 4.3% 52.2% 39.1% 4.3% 0.08
Hypopituitarism 5.6% 61.1% 11.1% 22.2% 0.0% 78.3% 17.4% 4.3% 0.20

Worsening (A): The occurrence of an increase in visual field defects or a deterioration in pituitary hormonal functions following treatment.

No Response (B): The absence of improvement in visual field defects or pituitary hormonal functions after treatment.

Not Worsening (C): The lack of visual field defects and no deterioration in pituitary hormonal functions observed both before and after treatment.
Improvement (D): The presence of improvement in visual field defects or pituitary hormonal functions after treatment.

ACTH: Adrenocorticotropic hormone, GH: growth hormone, TSH: Thyroid-stimulating hormone
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prolactinomas since most publications are in the form
of case reports or case series”’. As the main findings
of this study, tumor volume significantly decreased at
the end of the 6-month treatment both with medical
therapy alone and with surgery plus medical therapy,
but there was no significant difference between the
two treatment modalities.

Giant prolactinoma is a male sex predominant disease
with a male-to-female ratio of 9:'**'. In the present
study, gender distribution was determined as 87.80%
male and 12.20% female patients, in line with the
literature. The discrepancy between genders has been
attributed to the later presentation of male patients due
to a longer asymptomatic phase”. In addition, the
growth potential of these tumors is also greater in
males. In our study, higher tumor volume and PRL
levels in males compared to females support this
opinion. Patients with giant prolactinomas are usually
diagnosed around 40 years of age. Iglesias et al.
reported the mean age at diagnosis as 40 years, Liang
et al. as 40.36 years, Acharya as 36.1 years, Almalki
as 38.1 years, and Lisa also reported 38 years in a
systematic review of 196 giant prolactinoma cases. In
our study, the mean age at the time of diagnosis was
found to be 39 years, and this was within the age
range reported in the literature®**’.

In giant prolactinoma, men may complain of visual
field problems, hypogonadism, erectile dysfunction,
weakness, and headaches, while women may present
with visual deterioration, headache, menstrual
irregularities, and, in the younger group, galactorrhea’.
According to these findings, in our study, patients in
both groups had the above-mentioned symptoms with
decreased libido, additionally, at various rates. In the
present study, the most common complaint at the time
of presentation was decreased libido, followed by
visual defect, erectile dysfunction in male patients,
headache, menstrual irregularity, and galactorrhea in
female patients.

Visual field deterioration due to compression of the
optic chiasm or tracts is one of the most common and
serious complications of giant prolactinomas. It causes
a significant decrease in patients’ quality of life
(QoL). Decompression can provide the possibility for
visual field improvement. Medical therapy with
cabergoline has been proven to provide improvement
in the visual field within days to weeks. Shimon et al.,
Corsello et al, and Lv et al. reported visual field
recovery as 88.9%, 85.7%, and 83.3%, respectively. In
the present study, we found visual improvement in
62.5% of the patients. The lower result in our study
might have resulted from the definition of visual
improvement among the studies.

Endocrine disorders, including hormonal deficiencies,
frequently accompany giant prolactinomas. In the

present study, hypogonadism was the most common
hormonal deficiency, followed by GH, ACTH, and
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TSH deficiencies. At the last follow-up visits,
hypopituitarism was improved by 12%, hypogonadism
by 14.6%, GH deficiency by 41%, ACTH deficiency
by 4.9%, and TSH deficiency by 2.4%. However,
these rates are measured at 6 months after initiating
medical therapy, and further improvements could be
seen in the longer term. The above-mentioned studies
reported various results on hormonal deficiencies, but
an exact comparison does not seem reliable because of
several factors, including the number of patients,
preferred treatment regimens, and patient grouping.

The two commonly recognized criteria to evaluate the
effectiveness of a treatment method for medical or
surgical management of giant prolactinomas are tumor
volume and PRL levels. Treatment aims at
normalization of PRL levels (<1000 mcg/L) and
reduction of tumor value. Response of tumor and PRL
levels to medical therapy has been reported in a few
studies. In a study by Lv et al., PRL concentration
decreased by more than 95% and tumor size by 75%°.
Similarly, in our study, PRL levels decreased by
93.97% and tumor volume by 67.32%. Our findings
are consistent with the previously reported values. In
this study, the PRL and tumor volume reductions were
93.45% and 75.22% in the medical treatment alone
group and 94.38% and 60.2% in the surgery plus
medical treatment group, respectively. Although a
higher percentage in normalization of PRL levels was
achieved with surgery plus medical therapy approach,
no significant difference was found between the
groups in PRL values measured at the last visit, which
reflects remission.

Study Limitations

This study has some limitations. The major limitation
of the study is its retrospective design and being
conducted in a single center. Therefore, treatment
approaches and outcomes of this study can not be
generalized. In addition, the duration of follow-up
could be longer. However, there are few studies in the
literature to compare the outcomes of medical therapy
alone and surgery plus medical therapy’®*®. The
remaining few studies have compared the therapeutic
approach between giant- and macroprolactinomas®*’,
cabergoline, and bromocriptine therapy® and the long-
term outcomes of cabergoline™. Other publications in
the literature include case reports and case series. We
believe that our results will guide further studies to
elaborate more definitive indications for the surgical
treatment of giant prolactinomas.

The results of this study indicate no significant
difference between medical therapy alone and surgery
plus medical therapy in terms of the reduction of
tumor volume and normalization of PRL values in
patients with giant prolactinomas. In our opinion,
surgery should be reserved for severe compression
conditions, and potentially unnecessary surgical
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approaches should be avoided to prevent
complications of surgery, to use limited health
resources more reasonably, and to lower treatment
costs.
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ABSTRACT

This study examined the performance of four different multimodal Large Language Models (LLMs)—GPT4-V, GPT-40, LLaVA, and
Gemini 1.5 Flash—on multiple-choice visual neuroanatomy questions, comparing them to a radiologist and an anatomist. The study
employed a cross-sectional design and evaluated responses to 100 visual questions sourced from the Radiopaedia website. The accuracy of
the responses was analyzed using the McNemar test. According to the results, the radiologist demonstrated the highest performance with an
accuracy rate of 90%, while the anatomist achieved an accuracy rate of 67%. Among the multimodal LLMs, GPT-40 performed the best,
with an accuracy rate of 45%, followed by Gemini 1.5 Flash at 35%, ChatGPT4-V at 22%, and LLaVA at 15%. The radiologist significantly
outperformed both the anatomist and all multimodal LLMs (p<0.001). GPT-40 significantly outperformed GPT4-V and LLaVA (p<0.001),
but no significant difference was found between GPT-40 and Gemini 1.5 Flash (p=0.123). However, Gemini 1.5 Flash showed significant
superiority over LLaVA (p<0.001) and also demonstrated a statistically significant difference compared to GPT4-V (p=0.004). This study
highlights the significant performance gap between multimodal LLMs and medical professionals. While multimodal LLMs hold great
potential in the medical field, they have not yet reached the level of accuracy of medical experts in correctly identifying neuroanatomical
regions.

Keywords: Neuroanatomy. Large language models. GPT-40. Gemini 1.5 Flash.

Cok Modlu Biiyiik Dil Modelleri, Bir Radyolog ve Bir Anatomistin Gorsel Noroanatomi Sorularindaki Karsilastirmalh
Performans Degerlendirmesi

OZET

Bu ¢aligma, dort farkli ok modlu Biiyiik Dil Modeli'nin (GPT4-V, GPT-40, LLaVA, Gemini 1.5 Flash) gorsel noroanatomi ¢oktan segmeli
sorularindaki performansini, bir radyolog ve bir anatomistle karsilastirarak incelemistir. Kesitsel bir arastirma dizaynina dayanan ¢alismada,
Radiopaedia web sitesinden alinan 100 gorsel soruya verilen yanitlar degerlendirilmistir. Yanitlarin dogrulugu McNemar testi kullanilarak
analiz edilmistir. Sonuglara gére, radyolog %90 dogruluk orani ile en yiiksek performans: sergilerken, anatomist %67 dogruluk oran: elde
etmistir. Cok modlu LLM'ler arasinda en iyi performans: %45 dogruluk orani ile GPT-40 gostermistir; onu %35 ile Gemini 1.5 Flash, %22
ile ChatGPT4-V ve %15 ile LLaVA takip etmistir. Radyolog, hem anatomiste hem de tiim ¢ok modlu LLM'lere kiyasla anlamli derecede
stiin bir performans sergilemistir (p<0.001). GPT-40, GPT4-V ve LLaVA'ya kiyasla anlamli derecede daha iyi bir performans gostermis
(p<0.001), ancak Gemini 1.5 Flash ile arasinda anlamli bir fark gézlenmemistir (p=0.123). Bununla birlikte, Gemini 1.5 Flash, LLaVA'ya
kars1 anlaml bir istiinlik saglamis (p<0.001) ve GPT4-V ile karsilastinldiginda da istatistiksel olarak anlamli bir fark ortaya ¢ikmistir
(p=0.004). Bu ¢alisma, ¢cok modlu LLM'ler ile tibbi uzmanlar arasindaki belirgin performans farkini ortaya koymaktadir. Cok modlu LLM'ler
tip alaninda biiyiik bir potansiyel vaat etse de, noroanatomik bolgeleri dogru bir sekilde tanimlama konusunda heniiz tibbi uzmanlarin
dogruluk seviyesine ulagamamaktadirlar.

Anahtar Kelimeler: Noroanatomi. Biiyiik dil modelleri. GPT-40. Gemini 1.5 Flash.
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generate text at a level that closely resembles human
abilities. One of the competencies of LLMs is their
ability to respond to inquiries, translate text,
paraphrase, and summarize after processing various
inputs'. The release of GPT-4 in March 2023 was
significant for multimodal LLMs. GPT-4, also known
as Generative Pre-Training Transformer-4th series
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with Vision (GPT4-V), introduced advanced image
evaluation capabilities®.

GPT4-V and Large Language-and-Vision Assistant
(LLaVA) are multimodal LLMs with image analysis
capabilities that allow them to tackle more complex
situations by combining language and visual
information (3). The latest multimodal LLMs, GPT-
40 and Gemini 1.5 Flash, were released in May 2024*
5

LLMs serve as a valuable resource for medical
professionals, providing rapid access to
comprehensive information on anatomy, surgical
techniques, and postoperative care. Furthermore,
LLMs can create interactive quizzes and educational
tools that allow students to evaluate their skills and
receive instant feedback® Accurately identifying
neuroanatomical  landmarks is essential  for
radiologists to diagnose pathologies and for surgeons
to perform neurosurgical and endovascular procedures
effectively’.

Recently, numerous articles have discussed the
potential applications of LLMs in medical fields such
as dermatology, pediatrics, radiology, anatomy,
otolaryngology, and forensic science®™’. Most
previous studies have focused on the integration of
LLMs with only text-based capabilities. However,
with the development of multimodal LLMs, visual
data can now be evaluated to accurately diagnose
pathologies in photos, interpret radiology images, and

solve board examinations'* !¢,

Despite advancements in multimodal LLMs, to our
knowledge, there are no studies evaluating the
performance of these models on visual neuroanatomy
multiple choice questions (MCQs). The aim of this
study is to investigate and compare the performance of
radiologists, anatomists, and multimodal LLMs on
visual neuroanatomy MCQs covering spatial anatomy
and various radiological images.

Material and Method
Study design

This cross-sectional observational study compared
multimodal LLMs (GPT4-V, GPT-40, LLaVA,
Gemini 1.5 Flash), and the responses of radiologists
and anatomists in solving visual neuroanatomy
MCQs. The study did not require ethics committee
approval as it relied solely on open-access published
online MCQs and and did not involve any human
subjects or identifiable patient information. This study
followed the Standards for Reporting Diagnostic
Accuracy Studies (STARD) and the Checklist for
%rtiﬁcial Intelligence in Medical Imaging (CLAIM)'"
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Data collection

Radiopaedia provides publicly available multiple-
choice questions (MCQs) assessing knowledge of
cross-sectional anatomy on its website. In this study,
we utilized a comprehensive dataset of 3,904 MCQs
spanning various body systems. Each question had 4—
6 choices with one correct answer and included both
text-based and visual questions, available on the
Radiopaedia website (Courtesy of Dr. Frank Gaillard,;
accessed September 2023; URL:
https://radiopaedia.org/questions).

Among these, 964 questions were specifically related
to the central nervous system (CNS), and within these
CNS questions, 347 included associated images. From
this subset, we identified 166 questions focusing on
anatomical topics, particularly neuroanatomy. We
randomly selected 100 anatomy-related questions
from these 166 using a computer-generated random
number sequence to ensure a representative sample.
This selection aimed to include a balanced distribution
of questions covering both spatial anatomy (visual
questions involving anatomical structures without
imaging modalities) and radiological image
interpretation (requiring analysis of images from
modalities such as MRI and CT).

Among the chosen 100 questions, 55 were non-
contrast MRI scans (55%), 18 were non-contrast CT
scans (18%), and 27 were spatial anatomy questions
(27%). All selected questions are listed in
Supplementary Material 1, and the workflow of the
study is detailed in Figure 1.

[ https://radiopaedia.org/question (n:3904) ]

|

!

LLava / Gemini 15 Flash

ChatGPT-40 ChatGPT4.V Radiologist

Figure 1.

Demonstration of workflow of study. MCQs.: multiple-
choice questions, GPT4-V: Generative Pre-Training
Transformer-4th series with Vision, LLaVA: Large
Language-and-Vision Assistant, GPT-4o0: Generative
Pre-Training Transformer-4th series omni, MRI:
Magnetic resonance imaging, CT: Computed
tomography
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Prompt design and performance evaluation for
multimodal LLMs

We initiated the input prompt in our study design as:
"l am working on a neuroanatomy quiz and will
provide you visual cases and multiple-choice
questions. Act like a medical professor, please indicate
the correct answer. There is only one correct answer."
This prompt was presented in September 2024 on two
distinct platforms with default hyperparameters,
OpenAIl’'s GPT4-V  (https://chat.openai.com) and
LLaVA (https://llava-vl.github.i0) by radiologist
(Y.C.G.). Subsequently, same prompt was presented
in September 2024 on two distinct platform with
identical parameters, OpenAl’s GPT-40
(https://chat.openai.com) and Google’s Gemini 1.5
Flash
(https://deepmind.google/technologies/gemini/flash)
(Figure 2).

1.am working on a neuroanatomy quiz and will provide you visual
cases and multiple-choice questions. Act like a medical professor,
please indicate the correct answer. There is only one correct answer,

Great! Feel free to share the visual cases and questions, and I'll provide the correct answer with

detailed explanations. Let's get started

Which region is outlined in red?

2l lobule

s

rior parietal loblule
supplementary motor area

@  The region outlined in red is the paracentral lobule.

The paracentral lobule is located on the medial surface of the cerebral hemisphere, primarily in the

Figure 2.
Hllustration of prompt and answer of LLM

The visual questions were sequentially added to the
same chat session. Each multimodal LLMs was
presented in 100 questions, and responses were
recorded. Multimodal LLMs were not pretrained with
a specific command or question set for this study.
Each question was posed in a single chat session,
without opening a new chat tab for individual
inquiries. Radiologist (Y.C.G.) and anatomist (M.U)
jointly evaluated the multimodal LLMs’ answers
according to the correct answer list provided by
Radiopaedia either correct (1) or incorrect (0).

Radiologist and anatomist performance evaluation

Board-certified (EDiR) radiologist (Y.C.G.) and
anatomist (M.U.), each with 6 years of experience,
independently assessed the visual questions using their

own computers. Upon completion of questions, they
evaluated each other's answers according to the
correct answer list provided by Radiopaedia either
correct (1) or incorrect (0).

Statistical analysis

Basic descriptive statistics, including counts and
percentages, were employed to analyze the
performance of GPT4-V, GPT-40, LLaVA, Gemini
1.5 Flash, radiologists, and anatomists. McNemar’s
test was utilized to compare the proportions of correct
responses among these groups. All statistical analyses
were conducted using SPSS 26.0, with statistical
significance defined as p<0.05.

Results

A total of 100 visual neuroanatomy MCQs were
included in the study. The radiologist correctly
answered 90% (90/100 questions), surpassing the
anatomist who scored 67% (67/100 questions). GPT-
40 responded accurately to 45% (45/100 questions),
followed by Gemini 1.5 Flash with 35% (35/100
questions), GPT4-V with 22% (22/100 questions), and
LLaVA with 15% (15/100 questions) (Table I, Figure
3).

Table I. Diagnostic accuracy and classification by
question types

Accuracy Accuracy  Accuracy Total

(MRI) (CT) (Spatial) Accuracy

96,3% 100 70.4% 90.0%
|Radiologist

(53/55) (18/18) (19/27) (90/100)

63.6% 44.4% 88.9% 67.0%
Anatomist

(35/55) (8/18) (24/127) (67/100)

12.7% 27.8% 37.0% 22.0%
GPT4-V

(7/55) (5/18) (10/27) (22/100)

10.9% 16.7% 22.2% 15.0%
LLaVA

(6/55) (3/18) (6/27) (15/100)
Gemini 1.5 36.3% 44.4% 25.9% 35.0%
|Flash (20/55)  (8/18) (7127) (35/100)

43.6% 16.7% 66.7% 45%
GPT-40

(24/55) (3/18) (18/27) (45/100)

GPT4-V: Generative Pre-Training Transformer-4th series with
Vision, LLaVA: Large Language-and Vision Assistant, GPT-40:
Generative Pre-Training Transformer-4th series omni, MRI: non-
contrast magnetic resonance imaging, C+MRI: contrast enhanced
magnetic resonance imaging, CT: non-contrast computed
tomography, DSA: digital subtraction angiography.
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Figure 3.

Demonstration of accuracy of multimodal LLMs,
radiologist and anatomist. LLMs: Large Language
Models, GPT4-V: Generative Pre-Training
Transformer-4th series with Vision, LLaVA: Large
Language-and-Vision Assistant, GPT-40: Generative
Pre-Training Transformer-4th series omni.

Comparatively, the radiologist demonstrated
significantly higher diagnostic accuracy than the
anatomist (p=0.008). Both medical professionals
outperformed the multimodal LLMs (p<0.05).

Among the multimodal LLMs, GPT-40 exhibited the
highest rate of correct responses. Its performance
significantly surpassed that of GPT4-V and LLaVA
(p<0.001), while showing no significant difference
compared to Gemini 1.5 Flash (p=0.123).
Furthermore, the Gemini 1.5 Flash demonstrated a
significant superiority over LLaVA and GPT4-V
(p<0.05). GPT4-V correctly answered more questions
than LLaVA, which was statistically significant
(p=0.016) (Table II).

Table II. Comparison of diagnostic accuracy of
multimodal LLMs, radiologist and
anatomist with p-values obtained from
McNemar’s Test

Radiolog Anatomi GPT4- GPT- Gemini1.5
ist st v HaVA S Flash

Rad's‘t"°9' <0001 <0.001 <0.001 <0.001 <0001
Anatomist <0.001 <0001 <0001 0015 0.002
GPTAV <0001 <0.001 0016 0001 0004
LLAVa <0001 <0001 0016 <0001 <0001
GPT-4o <0001 0015 0001 <0.001 0.123
Gemini
Semint <0001 0002 0004 <0001 0.423

Radiologists demonstrated the highest performance
across all question types except for spatial anatomy
questions. In spatial anatomy questions, anatomists
exhibited the highest accuracy rate (88.9%) compared
to radiologists (70.4%). Among the LLMs, GPT-40
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achieved the highest success rate (66.7%) in spatial
anatomy questions.

Discussion and Conclusion

In our study, radiologists exhibited superior
performance in answering visual neuroanatomy
questions, significantly outperforming anatomists and
multimodal LLMs (p<0.001). Anatomists showed
better performance than multimodal LLMs (p<0.05).
GPT-40 outperformed other multimodal LLMs
(p<0.05), exception of Gemini 1.5 Flash (p=0.123).
The superior performance of these two multimodal
LLMs compared to GPT-4V and LLaVA may be
attributed to their more recent training with larger and
more advanced datasets. Although GPT-4V
demonstrated the highest performance among the
multimodal LLMs in our study, its accuracy of 45%
indicates that these models currently lack sufficient
proficiency in visual neuroanatomy. This underscores
the need for further development and training of
LLMs with specialized medical image datasets.

Notably, radiologists showed the highest performance
in questions involving radiological evaluation,
whereas anatomists provided more correct answers,
particularly in spatial anatomy questions. The
performance differences between radiologists and
anatomists can be attributed to the fact that the
majority of questions were related to sectional
anatomy through radiological imaging methods. The
higher performance of anatomists in spatial anatomy
questions may be due to their exposure to a greater
number of spatial and non-spatial anatomy questions
during their training. This study suggests that
anatomists should receive more training in sectional
anatomy based on radiological imaging during their
education.

There are studies in the literature evaluating the
performance of large language models in anatomy
questions. Bolgova et al. conducted a study assessing
ChatGPT 3.5's performance in answering text-based
multiple-choice questions (MCQs) across various
anatomical regions'. Out of a total of 325 questions,
ChatGPT 3.5 successfully answered 44.1% of them.
Specifically focusing on neuroanatomy questions
pertaining to the head and neck region, it achieved an
approximate success rate of 48.8% out of 50
questions'’. Tlgaz et al's study revealed that both
ChatGPT 3.5 and Google Bard performed below 50%
accuracy in answering text-based non-spatial anatomy
questions.  Furthermore, the study found no
statistically significant difference in ChatGPT 3.5's
performance between anatomy questions asked in
Turkish and English'*.

Studies have highlighted the utility of LLMs in
anatomy education. Lee indicated that integrating
ChatGPT into anatomy education could improve
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efficacy and students' engagement in the subject.
However, concerns were raised regarding ChatGPT's
tendency to generate hallucinations and provide
inaccurate responses’. Mogaliet al. showcased
ChatGPT's potential as an online anatomy tutor’.
Similarly, Totlis et al. demonstrated the effectiveness
of GPT 4 in generating and addressing various types
of anatomy-related questions for learning purposes>.
The low performance of the multimodal language
models (LLMs) in recognizing neuroanatomical
regions in our study precludes their consideration as a
reliable standalone source for visual neuroanatomy
education.

Recent advancements in multimodal LLMs, driven by
the development of visual evaluation of images that
have led to the creation of models tailored to the
healthcare domain, such as LLaVA and CLIP®.
However, most studies evaluating the performance of
multimodal LLMs have primarily focused on X-rays**.
The inclusion of images from different radiological
modalities in our study may pose a challenge for
multimodal LLMs in providing accurate answers. It is
necessary to conduct studies utilizing different
radiological modalities in order to demonstrate the
efficacy of multimodal LLMs in clinical settings.

Zhu et al. demonstrated that GPT-4V was able to
accurately diagnose medical conditions with a 77%
accuracy rate when given visual USMLE-style
questions”. However, when patient history was
removed, the accuracy rate dropped to 19.54% This
suggests that the model relies heavily on patient
history to make accurate diagnoses. Node et al. found
that the model's accuracy varied depending on the type
of question, with image-based questions being more
challenging in answering questions from the
otolaryngology board certification exam®®. The correct
answer rate was 30.4% when only text was provided,
but increased to 41.3% when images were also
included™.

Nakao et al. tested GPT4-V's ability to recognize
images in the Japanese National Medical Licensing
Examination'®. The model was able to correctly
answer 68% of image-based questions and 72% of
text-based questions. It is noteworthy that there was
no significant difference in the model's performance
on image-based versus text-based questions. In
contrast to Nakao et al's study, our study
demonstrated that both GPT-40 (45.3%) and GPT4-V
(22.6%) performed lower in visual neuroanatomy
questions. We believe that the differences in clinical
history and prompts may have caused these varying
performances among studies. Overall, these studies
suggest that multimodal LLMs like GPT4-V have the
potential to be useful tools in radiology, but may
require further development to reach their full
potential in the future. Moreover, the Gemini 1.5
Flash demonstrated comparable performance to GPT

models, which may indicate the remarkable potential
for further development in this field.

There are few studies comparing the diagnostic
performance of GPT4-V and LLaVA in visual images,
and these studies are primarily related to melanoma.
Cirone et al. demonstrated that GPT4-V outperformed
LLaVA in all evaluated aspects, achieving an overall
accuracy of 85%, whereas LLaVa achieved 45%.
GPT4-V consistently provided detailed descriptions of
relevant features of melanoma'®. Similarly, Akrout et
al. also found that GPT4-V performed better than
LLaVA across all assessed features of melanoma®’.
Our study is also consistent with these studies
regarding GPT4-V has better performance than
LLaVA regarding image interpretation.

Limitations

Although our study makes a significant contribution to
the comparison between multimodal LLMs and
medical professionals, it has some limitations. Firstly,
the number of visual questions in the study is limited,
which may not fully capture the complexity of
neuroanatomy. A larger set of questions could provide
a more accurate assessment of multimodal LLMs'
competence. Secondly, the use of different modalities
in the study provides heterogeneous information about
multimodal LLMs' performance, but future studies
should test the performance of multimodal LLMs
separately for each radiological modality and visual
anatomy question to gain a more nuanced
understanding. Thirdly, the small sample size,
consisting of only one radiologist and one anatomist,
may limit the generalizability of the findings.
Including a larger cohort with varying levels of
experience could provide more comprehensive
insights. Lastly, the choice of prompt using the role-
play technique may have influenced multimodal
LLMs' performance. Prompts made using zero-shot
and few-shot techniques could provide more detailed
information about multimodal LLMs' performance in
future studies.

In conclusion, this study provides valuable insights
into the comparative performance of multimodal
LLMs and medical professionals in visual
neuroanatomy assessment. While multimodal LLMs
demonstrate potential, they are not yet capable of
accurately identifying neuroanatomical regions.
Further research and development are necessary to
bridge the gap between the capabilities of LLMs and
human  expertise  regarding  neuroanatomical
knowledge.

Fikir ve tasarim: Y.C.G., M.U.; Veri toplama ve
isleme: Y.C.G., M.U.; Analiz ve verilerin
yorumlanmast: Y.C.G., M.U.; Makalenin 6nemli
béliimlerinin yazilmas:: Y.C.G., M.U.
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Intramedullary Schwannomas: A Rare Case Report’
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ABSTRACT

This case report aims to review a very rare case of intramedullary schwannoma with literature review. A 52-year-old male patient presented
with complaints of difficulty walking and leg spasms. Radiological examinations revealed an intradural lesion at the C7-T3 level, and gross
total resection was performed. No postoperative neurological deterioration was observed. The patient's preoperative ASIA and McCormick
scores were recorded as C and 3, respectively; while they were recorded as 6th months and 1st year D, E and 2, 1 postoperatively,
respectively. Histopathological examination reported schwannoma. Our patient has been under outpatient clinic follow-up for four years.
Intramedullary schwannoma is a rare spinal cord tumor with 198 cases reported in the literature. The exact etiopathogenesis of this rare
condition is still under debate. Due to the low recurrence rate, microsurgical gross total excision is the gold standard in the treatment of
intramedullary schwannomas.

Keywords: Schwannoma. Intramedullary tumor. Spinal cord. Intradural tumor.
intramediiller Schwannoma: Nadir Olgu Sunumu

OZET

Bu olgu sunumu, oldukga nadir goriilen intramediiller yerlesimli schwannoma olgusunun literatiir esliginde incelenmesini amaglamaktadir.
52 yasinda erkek hasta, yiiriime giigliigii ve bacaklarda kasilma sikayetiyle bagvurdu. Radyolojik incelemelerde C7-T3 seviyesinde intradural
yerlesimli kitlesel lezyon saptanmasi lizerine gross total rezeksiyon yapildi. Postoperatif norolojik kotiilesme gézlenmedi. Hastanin ameliyat
oncesi ASIA ve McCormick skorlart sirasiyla C ve 3, ameliyat sonrasi ise sirasiyla 6. ay ve 1. yilda D, E ve 2, 1 olarak kaydedildi.
Histopatolojik inceleme, schwannoma olarak rapor edildi. Hastamiz 4 yildir poliklinik takibimizdedir. intramediiller schwannoma, literatiirde
198 vaka bildirilen nadir bir omurilik tiimoriidiir. Bu nadir durumun kesin etyopatogenezi konusunda tartigmalar devam etmektedir. Diigiik
niiks oran1 nedeniyle intramediiller schwannomalarin tedavisinde altin standart mikrosirurjikal gross total eksizyondur.

Anahtar Kelimeler: Schwannoma. intramediiller tiimér. Spinal kord. intradural tiimér.
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schwannoma in the light of the literature. By doing so,
we hope to shed more light on this uncommon
condition and contribute to the collective knowledge
in this area.

Case Report

A 52-year-old male patient presented to our outpatient
clinic with complaints of difficulty in walking and
spasms in the legs. Neurological examination revealed
spastic paraparesis. The patient’s ASIA score was
classified as C, indicating motor incomplete
impairment and the McCormick score indicated
moderate disability'®'". Radiological studies showed
the presence of intramedullary lesions at the C7-T3
level; spinal magnetic resonance imaging (MRI)
shows heterogeneous and hyperintense on T2-
weighted images and hypointense on TI1-weighted
images, with heterogeneous contrast enhancement
(Figure 1 A-E). The lesion was radiologically
evaluated as intradural extramedullary. However, our
intraoperative findings indicated that the tumor was
not purely extramedullary. It was seen to be an
intramedullary tumor with a subpial location
originating from the T2 dorsal root with exophytic
component. Intraoperative neuromonitoring (ION)
was not used in the case. Microsurgical resection was
performed on the patient, and as a result, the
hemorrhagic, purple tumor tissue was dissected from
the pial-medullary adhesions and the root from which
it originated was cut macroscopic complete resection
of the mass was achieved (Figure 2 A-C).
Histopathological examination revealed a well-
circumscribed tumoral lesion with regions of high and
low cellularity, varying cellular densities, and
randomly distributed cells with oval and spindle
nuclei. S100 immunohistochemical staining was used
to identify diffuse strong positivity in the
immunohistochemical evaluation (Figure 3 A-C). The
preoperative and postoperative ASIA scores remained
at level C, and McCormick scores were 3. After a
compatible rehabilitation process at the 6th month and
Ist year follow-up, the patient's ASIA and McCormick
scores became D and E, 2 and 1, respectively. No
additional adjuvant treatment was administered to our
patient. Our patient has been under outpatient clinic
follow-up for four years.
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Figure 1.
Preoperative T1-weighted sagittal image (4), T2-
weighted sagittal image (B), and T1-weighted
contrast-enhanced sagittal image (C) of the patient;
T2-weighted axial image (D) and T1-weighted
contrast-enhanced axial image (E) at the
cervicothoracic level. The lesion contains a cystic
component, appears as an intradural, extramedullary
mass pushing the cord laterally and stains
heterogeneously in post-contrast images.

Figure 2.
Intraoperative microscopic images (4, B, C) are
shown. We observed that the tumor, which was
thought to be intradural extramedullary
radiologically, showed subpial intramedullary
invasion intraoperatively, originating from the left T2
dorsal root. After severing the dorsal root connection
and opening the pial-medullary adhesions,
macroscopic complete resection of the mass was
achieved. D; Duramater, C; Cord, T; Tumor, R;
Roots, TC; Tumoral Cavity

Figure 3.
Photomicrograph illustrating (4) tumor cells with
narrow, spindle-shaped and wavy, monotonous
appearance, without cytological atypia (Hematoxylin
and eosin, x 100), (B) diffuse, strong S100
immunohistochemical staining (x100); and (C) typical
of compact hypercellular Antoni A tissue (star), and
hypocellular with Antoni B tissue (arrow)
(Hematoxylin and eosin, x 100) seen.



Intramedullary Schwannoma

Discussion and Conclusion

Intramedullary schwannoma is a rare spinal cord
tumor, first described by Kernohan in 1931'%. Since its
initial discovery, 199 cases, including ours, have been
reported in the literature, highlighting its uncommon
nature'®. The general characteristics of the last 6
publications in the literature are summarized in Table
I. These cases show that IMS is more common in the
cervical region and is lowest in the lumbar region. It is
more common in males. The mean age of onset is 45.2
years. All cases underwent surgery.

Table 1. General characteristics of the last 6
intramedullary ~ schwannoma  studies
published between 2020 and 2024.
. Mean Most Common
Study Pa}lne)nts age RMa /t'i:o Su(rg)e Y lesion segments
(vears) (n, %)
;‘;Vz'gte“e‘a" M 166 405 9274 NA™ Cervical (92,55)
Lietal. (2) GTR (8) Servical (4, 36)
2024 N BT AT SR (3) Thoradic (4, 36)
McCann et al. (3) Thoracic (1,
2023 1 0 10 GTR(1) 1o
Hara et al. (4) GTR(9) .
2023 11 50.2 714 STR(2) Servical (6, 54)
Adji et al. (5) Thoracic (1,
2024 1 4801 GTR(Y) 4o
Salamah et al. (6) « Cervical (4, 50)
2024 8 422 I NAT qoracic (4, 50)
Dogan et al.* 1 52 1/0 | GTR (1) Cervical (1, 100)
Total Cervical (107,
199 452 112/87 199 53.7)

* Current research to compare other studies. ** All cases underwent
surgery, but the subtype was not specified. M: Male, F: Female,
GTR: Gross total resection, STR: Subtotal resection, N/A: Not
available

The exact etiopathogenesis of IMS remains unclear,
and various theories are being discussed. Notably,
Schwann cells are not typically found in the central
nervous system, which adds to the mystery
surrounding the intramedullary localization of this
pathology. To date, no definitive explanation has been
established for this unique occurrence. The literature
focuses on five main etiopathogenesis™®'"*'":

1) Subpial dissemination

2) Schwann cells in the dorsal root entry zone

3) Medullary invasion via perivascular nerve plexus
4) Originating from pial mesodermal/neural crest cells
5) Chronic inflammation/trauma

The medullary location of the tumor could be
explained by the subpial dissemination theory. The
intramedullary tumor also did not have an extradural
component and was notable for its subpial
intramedullary location, confirming the subpial spread

theory described in the literature. To date, five cases
using the terminology of subpial schwannoma have
been reported in the literature'>'’. The mechanism by
which this pathology causes intramedullary spread is
still debatable. The most accepted theory of subpial
spread is intramedullary dissemination of Schwann
cells through pial invasion from the critical area where
the sheath on the dorsal root is lost'’. Although it
explains the cases of pial dissemination in the
literature, it is insufficient to describe other cases.
Other theories have suggested that the tumor origin
may originate from different regions and therefore its
invasion. However, these theories are also insufficient
to determine the genetic and functional mechanism by

which etiopathogenesis occurs'*™"’,

The recent IMS series reported by Li et al.>, which
included the largest case series in the literature (11
patients), discussed tumor location, radiological
findings, and treatment strategies. All tumors were
dorsal and even dorsolaterally located and had the
characteristic of pushing the spinal cord to one side. In
our case, the radiological features of the tumor were
similar to other cases in the literature. Unilateral
compression effect may be an important finding to
suspect IMS. Another study in Japan by Hara et al.*
the results of a multicenter study conducted by and
presenting 11 cases also yielded similar results. The
study focused on GTR/STR (gross total
resection/subtotal resection) and follow-up options in
the case of medullary invasion and mentioned the
effect of the region where the lesion originated on
tumor spread. It was emphasized that STR option
should be reviewed in cases where GTR is not
possible in the presence of subpial spread and
medullary invasion. Schwannomas have a good
dissection plan and have low recurrence rates with
GTR. In our case, since pial dissemination and
medullary invasion were not in our preoperative
surgical plan, difficulties were encountered in the
resection of this tumor. In addition, since it was
evaluated as extramedullary, preoperative ION was
not used. If there is a preliminary diagnosis of
schwannoma in this intradural tumor, it is useful to
prepare for ION.

All these discussions do not change the treatment
method of the disease, and the gold standard treatment
is still surgical total excision. On the other hand, more
comprehensive research and development of IMS
classification and definitions in preoperative
preparation, postoperative prognosis and follow-up
continue to be needed. Larger case series and more
comprehensive studies are needed to understand the
pathophysiology better and optimize treatment
strategies. Research studies are of great importance to
uncover the mysteries surrounding IMS and provide
better outcomes for patients diagnosed with this rare
spinal cord tumor.
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CASE REPORT

The Role of Proton Magnetic Resonance Spectroscopy in
the Diagnosis of Galactosemia in Neonates
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ABSTRACT

Classic galactosemia, the most common form of galactosemia, is a disorder of galactose metabolism caused by the hereditary deficiency of
the galactose-1-phosphate uridyl transferase (GALT) enzyme. Life-threatening toxic symptoms and brain edema occur during the neonatal
period due to the accumulation of galactose and its metabolites in the tissues of patients without galactose restriction. Galactitol, a toxic
substance that accumulates in the brain, is identified as abnormal peaks in Magnetic Resonance Spectroscopy (MRS). We have reported a
22-day-old galactosemic neonate diagnosed with a galactitol peak in brain MRS. Brain H-MRS is a valuable method for early diagnosis of
galactosemia patients.

Keywords: Galactosemia. Proton magnetic resonance spectroscopy. Newborn.

Yenidoganlarda Galaktozemi Tamisinda Proton Manyetik Rezonans Spektroskopisinin Yeri

OZET

Klasik galaktozemi, galaktozeminin en sik goriilen formu olup, galaktoz-1-fosfat uridil transferaz enziminin kalitsal eksikliginden
kaynaklanan bir galaktoz metabolizmasi bozuklugudur. Galaktoz kisitlamasi olmayan hastalarin dokularinda galaktoz ve metabolitlerinin
birikmesi nedeniyle yenidogan déneminde yasami tehdit eden toksik semptomlar ve beyin 6demi ortaya ¢ikar. Beyinde biriken bu toksik
maddelerden galaktitol, Manyetik Rezonans Spektroskopisi'nde (MRS) anormal pikler olarak tespit edilir. Beyin MRS'de galaktitol piki ile
galaktozemi tanis1 konulan 22 giinliik bir yenidogan olgusunu raporladik. Beyin MRS, galaktozemi hastalarinin erken tanisi igin degerli bir
yontemdir.

Anahtar Kelimeler: Galaktozemi. Proton manyetik rezonans spektroskopisi. Yenidogan.

Date Received: October 13, 2024

Galactosemia occurs due to the deficiency of one of
Date Accepted: November 18, 2024

the three enzymes involved in galactose metabolism:
Dr., Salih Cagr CAKIR galactokinase, GALT, and wuridine diphosphate

Bursa Uludag University Faculty of Medicine,
Department of Child Health and Diseases,
Division of Neonatology, Bursa, Turkiye.
Phone: 0533 345 37 39

E-mail: salihcagri@uludag.edu.tr

Authors’ ORCID Information:

Salih Gagri CAKIR: 0000-0001-5761-4757
Cengiz Gékhan ORCAN: 0000-0003-2970-8021
Bayram Ali DORUM: 0000-0002-2823-8454
Hilal OZKAN: 0000-0001-5454-5119

Nilgiin KOKSAL: 0000-0002-6067-3886

Sevil YILDIZ: 0000-0001-6947-2573

Sahin Erdol: 0000-0003-4402-9609

galactose-4-epimerase. The most common and severe
form is classical galactosemia, resulting from an
autosomal recessive deficiency of the GALT enzyme'.
The frequency of classical galactosemia is reported to
be between 1/23000-44000'. Although the incidence
in our country has been reported as 1 in 23775 live
births, it is estimated to be more common in regions
with a high rate of consanguineous marriage’. A life-
threatening clinical picture occurs during the neonatal
period when a galactosemic infant is fed lactose-
containing formula or breast milk. The accumulation
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of galactitol in the tissues leads to brain edema and
cataracts'.

Methods used to diagnose classical galactosemia
include measuring galactose and galactitol levels in
urine, determining the increase in galactose-1-
phosphate  concentration in erythrocytes, and
measuring GALT enzyme activity in erythrocytes'.
Additionally, brain MRS, which shows the
accumulation of abnormal galactitol, has recently been
used as a valuable method for diagnosing
galactosemia™. This article presents a galactosemic
newborn infant diagnosed through MRS.

Case Report

A twenty-two-day-old female patient was admitted to
the emergency department with complaints of
drowsiness, poor nutrition, abdominal distention, and
jaundice. She was born mature via cesarean section,
with an Apgar score of 8-10. The patient's parents
were third-degree relatives, and she had a sibling who
died in the neonatal period. Physical examination
revealed a weight of 3100 gr (10-50 p), a height of
50.5 cm (10-50 p), and a head circumference of 36 cm
(10 p). Her general condition was poor, with
decreased newborn reflexes and acid and
hepatosplenomegaly present in the abdomen. The
anterior fontanelle was tense and bulging. The onset
of cataracts was seen on the eye examination.
Metabolic acidosis, deterioration in liver function
tests, direct hyperbilirubinemia, anemia, and
thrombocytopenia were observed, while blood glucose
and ammonia levels remained normal. Her brain MR
imaging and MRS studies were performed after her
metabolic tests were taken. MR examinations were
performed using a 3-T MRI device “Achieva; Philips
Healthcare, Best, The Netherlands” with a 32-channel
head coil.

A single voxel (voxel size: 17X17X17 mm) proton
MR spectroscopy (PRESS) was performed from the
left centrum semiovale at short and intermediate echo
times (TE, 35 and 144 ms). At MRS results, the
spectrum taken at the short TE wvalue displayed
abnormal, very prominent doublet peaks in the region
of 3.6-3.8 ppm (Figure 1). These signals, concerning
the baseline, were reversed in the second spectrum
with medium TE value (Figure 1). This appearance is
characteristic of carbohydrate signals and is indicative
of galactitol accumulation.

A lactose-free diet was given to the patient with the
diagnosis of galactosemia. The patient's metabolic
tests were also found to be consistent with
galactosemia. The positive reductant (+++) in urine,
high  galactose excretion in urine  sugar
chromatography, and high galactose 1-Phosphate level
were detected.
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Figure 1.

Single-voxel MR spectroscopy images obtained from
the left centrum semiovale in short TE (A) and
intermediate TE (B) values. Abnormal doublet peaks
(galactitol) arising in the region of 3.6- 3.8 ppm in the
spectrum obtained by short TE. In the spectrum
obtained with the intermediate TE galactitol peak is
reversed (indicated by arrow).

Clinical findings, liver functions, hematological
examinations, and acidosis were resolved during the
patient’s follow-up. A homozygous F294Y mutation
was identified in the genetic test, confirming the
diagnosis of galactosemia (HGMD No: CM 990667).
In the follow-up MRS of the patient 4 months later,
the galactitol peak was significantly regressed (Figure
2).

Figure 2.

In the single voxel MR spectroscopy images after
treatment, the amplitude of the abnormal galactitol
doublet, which appeared in the range of 3.6- 3.8 ppm
in the spectrum obtained with short TE time,
decreased markedly (indicated by arrow).

Discussion and Conclusion

There may be untreated galactosemic infants with
galactose toxicity and brain edema who require
neonatal intensive care. This severe clinical
presentation is not specific to any one disease but is a
confusing condition requiring many differential
diagnoses. Specific tests used to diagnose classical
galactosemia include the measurement of galactose
and galactitol in urine, determination of elevated
galactose 1-phosphate concentration in erythrocytes,
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and the measurement of GALT enzyme activity in
erythrocytes which is the gold standard method for
diagnosisl. In addition, MRS, which enables the
display of galactitol peak in the brain, can also be used
as a rapid diagnostic method.

Galactose-1P and galactitol are thought to be the
metabolites responsible for pathogenesis affecting the
liver, kidney, lens, and brain’. Accumulation of
galactitol in the brain because of galactosemia has also
been demonstrated by autopsy®.

A few cases have been reported in the literature that
have been diagnosed with galactosemia by
demonstrating  specific  galactitol accumulation
through MRS**’'°_In the brain MRS of galactosemic
newborns reported by these investigations, galactitol
peak was found in the brain between 3.67-3.74
ppm>*7 . It was also observed that the abnormal
carbohydrate peak disappeared in MRS after
treatment®.

In our patient's MRS examination, very prominent
doublet peaks were also found in the region of 3.6-3.8
ppm, abnormally in the spectrum obtained at short TE,
consistent with the literature data. In the spectrum
obtained at the intermediate TE value, this doublet
peak was observed to be reversed relative to the
baseline. No significant abnormality was found in the
proportion of basal brain metabolites. In the literature,
the presence of unusual peaks in the 3.7 ppm region
due to the accumulation of carbohydrates in the MR
spectroscopy ~ of  patients with  carbohydrate
metabolism disorder (glucose in diabetes mellitus,
galactitol in galactosemia, arabitol and ribitol in
polyol metabolism disorder) was reported®. In vitro
MRS studies have been used to distinguish them’.
Based on these studies, the detected peak in MRS was
considered to be due to the accumulation of galactitol
when evaluated together with the patient's clinic.
These studies did not include the intermediate TE
value data. The patient's symptoms improved with
diet, and the diagnosis of galactosemia was confirmed
through genetic testing.

Galactitol peaks were not detected in the MRS
examinations performed during adulthood in patients
who had received treatment for galactosemia.
Therefore, MRS is only beneficial for patients with
untreated galactosemia”'’.

Brain MRS is a valuable method for early diagnosis of
patients with galactosemia. The brain MRS method
applied to newborn infants exhibiting acute central
nervous system manifestations may complement
cranial imaging, especially in diagnosing metabolic
diseases. The peaks detected in the brain MRS of

these patients, which are not normally seen, should be
examined in detail. Brain MRS can be used as a useful
method for assessing the treatment response of
galactosemia patients in the newborn period and
follow-up.
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Goz ici Lens Materyallerin Oftalmoloji Alaninda Yolculugu
ve Modern Cerrahideki Yeri
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OZET

Katarakt, 6nlenebilir dnemli bir saglik sorunudur. Katarakt cerrahisinde kullanilan goz ici lensler (GiL'ler), cerrahi sonrast gérme kalitesini
artirmak igin 6nemli bir role sahiptir. Katarakt cerrahisi sirasinda géz igine konulan lensler (GIL) gesitli materyallerden yapilmaktadir.
Baglangigta polimetilmetakrilat (PMMA) malzemesinden yapilan GIiL'ler, zamanla silikon ve akrilik gibi daha gelismis materyallerle yer
degistirmistir. GIL'ler, biyouyumluluk, optik performans ve hasta konforu agisindan siirekli olarak gelistirilmektedir. Ayrica, multifokal,
akomodatif ve ayarlanabilir lensler gibi yeni teknolojilerle, farkli mesafelerde net gérme saglanmasi hedeflenmektedir. Bu makalede,
GIL'lerin gelisimi, mevcut durumu, kullanilan materyallerin 6zellikleri ve bu lenslerin siiflandirilmasi iizerinde durulmustur.

Anahtar Kelimeler: Cerrahi uygulama. Goz i¢i lens. Lens materyalleri. Lens teknolojisi. Oftalmoloji.
The Journey of Intraocular Lens Materials in Ophthalmology and Their Place in Modern Surgery

ABSTRACT

Cataracts are preventable and important health problems. Intraocular lenses (IOLs) used in cataract surgery play an important role in
improving vision quality after surgery. Lenses (IOLs) placed in the eye during cataract surgery are made of various materials. Initially made
of polymethylmethacrylate (PMMA), IOLs have been replaced with more advanced materials such as silicone and acrylic over time. IOLs
are constantly improving in terms of biocompatibility, optical performance, and patient comfort. In addition, new technologies, such as
multifocal, accommodative, and adjustable lenses, aim to provide clear vision at different distances. This article focuses on the development
of IOLs, their current status, properties of the materials used, and classification of these lenses.

Keywords: Surgical application. Intraocular lens. Lens materials. Lens technology. Ophthalmology.

Diinya saglik orgiitii verilerine gore katarakt dogu
Akdeniz  bolgesindeki  korliikklerin -~ %51’inden
sorumludur.' Kataraktin tek tedavisi cerrahidir. Gérme
keskinliginin miikemmele yakin olmasi i¢in cerrahi
sirasinda goz icine lensler (GIL) konulmakta ve yilda
yaklasik 15,2 milyon civarinda goze
uygulanmaktadir.> Go6z igine konulmasi planlanan
GIL’ler giiniimiize kadar gelen siirete degisikliklere
ugramistir. GIL’ler icin yakin, orta ve uzak mesafeler
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iizerine durulsa da yapimda kullanilan materyaller ve
ozellikleri de onem tagimaktadir. Harold Ridley, ikinci
Diinya Savasi'nda pilotlarin gdzlerine saplanan
polimetilmetakrilat (PMMA) camlarmin reaksiyon
olusturmadigini fark ederek, 1949'da bu malzemeyi ilk
g6z ici lens (GIL) olarak uygulamlstlr.3 4

GIL’lerin PMMA olmas1 korneal kesilerin biiyiik
olmasmma hem hastanin korneal kesi yerinde
komplikasyonlara hem de cerrahi siiresinin uzamasina
ve cerrahi konforun azalmasina sebep olmaktayd:.” Bu
durumun ¢6ziimii i¢in katlanabilir GIL implantasyonu
yap11m1$t1r.6 Silikon materyalden {iretilen katlanabilir
GIL’ler sonrasinda yerini akrilik malzemeye
birakmustir.

Zaman iginde daha iyiye ulagsma arzusu GiL
materyallerini ve tekniklerin siirekli giincellenmesini
saglamaktadlr.7 Monofokal, tek parcali lenslerden; ¢cok
odakly,ii¢ pargali lenslerin yapimina, bunlarla birlikte
refraktif; indeks, su affinitesi gibi 6zellikler iizerinde
de durmamizi saglamistir.
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Bu vyazmmzda GIL’lerin  yapisinda  kullanilan
materyaller, ozellikleri ve siniflandirmas1 hakkinda
ayrintili bilgi verilmesi amaglanmustir.

1.Goz igi Lenslerin Ozellikleri

Ideal bir GIL; biyouyumlu olmali, doku reaksiyonuna
neden olmamali, kararli ve inert olmali, insan Omri
boyunca bozulmamali ve ayrigmamalidir. Mitkemmel
goriis saglamak icin; dansite, refraktif indeks ve optik
gecirgenligi tist diizeyde olmalidir. G6z igine sorunsuz
bir sekilde konulmali ve ek bir kirma kusuru
olusturmamalidir.®

Biyouyumluluk: GIL biyouyumlulugu, kapsiiler kese
ve lveal biyouyumluluk olarak degerlendirilebilir.
Biyouyumlu bir GIL’in yabanci cisim reaksiyonu
olusturmayip, kapsiiler kese ile iyi uyum saglamasi
beklenir. Biyouyumlulukta ii¢ asama vardir; kimyasal
kompoziyon, kimyasal modifikasyon ve yiizey
modifikasyonu.

GIL yapisinda kullanilan materyallerin degistirilmesi
veya uygun biyouyumlu monomerlerin {iretim
stirecine dahil edilmesi ile kimyasal kompoziyon
olusturulur. Polimer ylizeylerine, plazma teknolojisi
yardimuyla, reaktif gruplar eklenerek yiizey aktif hale
getirildikten sonra, gamma veya elektron 1511
radyasyonu ile polimerizasyon indiiklenir. Boylelikle
kimyasal modifikasyon saglanabilir. GIL yiizeylerine
hidrofilik polimer ¢ozeltileri uygulanarak kornea
endoteline zarar verme egilimi azaltilabilir. Ayrica
heparin  kaplamalari, yiizeyleri biyofonksiyonel
ozellikler kazandirarak kanla temas eden ylizeylerin
biyouyumlulugunu artirabilir. Yiizey modifikasyonu bu
sekilde temin edilebilir.*’

Kaplamalar: GIL implantasyonu ve ameliyat1 sonrasi
olumsuz etkileri 6nlemek ve 1s1k filtrasyonu igin de
materyaller  gelistirilmektedir.'""! Yan1  sira,
biyouyumlulugu arttirmak icin lens yiizeylerinde
inflamasyonu engellemek, endoftalmi riskini azaltmak
veya arka kapsiil kesafeti (AKK) olusumunu
engellemek icin modifikasyonlar yapilmaktadir.
Heparin ile modifiye edilmis lensler uveal
biyouyumlulugu artirirken, plazma yiizey
modifikasyonlari, silikon lenslerin protein ve silikon
yaglarina  karst  itici  Ozellikler  kazanmasini
saglamaktadir. Ayrica, ilag tasiyan kaplamalar, lens
epitel hiicrelerinin bilylimesini ve go¢iinii sinirlayarak,
AKK olusumunu azaltma yoniinde etkili bir strateji
sunmaktadir. Ilag tasiyan bu yiizeyler hiicre &liimii
saglayan ajanlar icerir ve bunlar GIL yiizeyine yavas
salimimli olarak uygulanir. Fotodinamik kaplama
modifikasyonlar1 ise, 151k etkisiyle reaktif oksijen
tirleri {retir, bdylece 151k altinda lens epitel
hiicrelerinin 6limiinii saglayarak AKK’y1 kontrol
eder. Ayrica, AKK ve enfeksiyonlar1 Onlemeye
yonelik antibakteriyel yiizey modifikasyonlar1 da
gelistirilmistir; bu yontemler, bakterilerin lens
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ylizeyine yapismasini  ve biyofilm olusumunu
engeller.'? Hidrofilik/hidrofobik yiizey modifikasyonu
da yapilarak her iki lens ¢esidinin 6zelliklerinden tek
GIL iizerinden yararlanma galismalar1 da mevcuttur.

Modulasyon Transfer Fonksiyonu (MTF), bir lensin
belirli bir ¢oOziiniirliikteki kontrastt ne kadar iyi
aktarabildigini gosterir. Yani, bir lensin nesnedeki
detaylar1 ne kadar net ve kontrastll bir sekilde
aktarabildigini ifade eder. Bir lens yiiksek MTF
degerine sahipse, bu lens nesnedeki ince detaylari
yilksek kontrastla aktarabilir. Ornegin, bir yaziy1
okurken harflerin kenarlar1 net ve keskin goriiniir. Bir
lens diisiik MTF degerine sahipse, ayni yazi bulanik
ve kenarlart belirsiz goriinebilir. Harfler arasindaki
kontrast azalir ve yazi zor okunur hale gelir. Diisiik
frekans varsa yani c¢izgiler genis aralikliysa, lens bu
cizgileri yiiksek kontrastla aktarabilir ve MTF degeri
yiiksek olur. Eger c¢izgiler dar aralikliysa (yliksek
frekans), lens bu ince detaylar1 ayni kontrastla
aktarmakta zorlanabilir ve MTF degeri diiser.-Bir lens,
genis aralikli ¢izgiler gibi diisiik frekansli detaylari
yiiksek kontrastla aktarabildiginde, MTF degeri
yiiksek olur. Bu, lensin diigiik frekanslardaki kontrast
aktariminin - giiglii oldugunu gésterir. Ote yandan,
cizgiler dar aralikli ve yiiksek frekansli oldugunda,
lensin bu ince detaylar1 ayni kontrast diizeyinde
aktarma kapasitesi azalir, dolayisiyla MTF degeri
diiser. Bu durum, lensin yiiksek frekansli detaylari
iletimindeki kontrast kaybini ifade eder

Kontrast duyarlilik; Gorme performansinin énemli bir
bilesenidir ve gilinlik yasamda, ozellikle diistik 151k
kosullarinda veya diisiik kontrastli ortamlarda, saglikli
bir gérme yetenegi icin hayati bir rol oynar. Yiiksek
kontrast, iki alan arasinda biiyiik bir fark oldugu
anlamina gelirken, diisiik kontrast daha kiigiik farklara
isaret eder. Goziin ne kadar iyi gorebildigi ve farkli gri
tonlarin1 (veya diger renk tonlarin1) ne kadar iyi
algilayabildigini soyle ifade edebiliriz; sisli bir havada
beyaz bir arabanin gri bir arka plana karsi ayirt
edilmesi, yiiksek kontrast duyarliligi gerektirir.
Ozellikle ¢ok odakli lens implantasyonlarinda lens
lizerinde farkli dioptriler bulundugundan olusan
goriintiilerden birinin digerine goére daha bulanik
olmasma ve kontrast duyarlikta diisiise sebep
olacaktir.

Abbe sayisi; Bir lensin kromatik dagilimmmi (renk
sapmalarini) gosterir. Yiiksek Abbe sayisina sahip
lensler, renk sapmalarin1 daha az yapar ve bu nedenle
optik performanslart daha iyidir. Diisiikk kromatik
dagilim, daha az renk sapmasi ve daha yiiksek optik
performans demektir. Ornegin, yiiksek Abbe sayisina
sahip bir lensle bakildiginda, renkler birbirine
karismadan net ve dogru goriiniir. Refraktif indeks
artikca Abbe sayisinin azaldigi unutulmamalidir.

MTF, bir lensin detaylar1 ve kontrastt ne kadar iyi
aktarabildigini gosterir. Yiikksek MTF ve Abbe
sayisina sahip lensler, yiiksek optik performans sunar,
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boylece daha net ve dogru goriintiiler elde edilir. Bu,
hem giinliik kullanimda hem de tibbi uygulamalarda
daha iyi gorsel sonuglar saglar.'

Refraktif indeks; Isigin  bir ortamda nasil
davranacaginmi belirleyen temel bir Ozelliktir. Bu
ozellik, optik cihazlarin tasariminda ve 15181
yonlendirilmesinde hayati bir rol oynar. Farkli
malzemeler, farkli refraktif indekslere sahip olduklar1
icin, bu indeksi bilmek, 15181 bir ortamdan digerine
gecisinde meydana gelen kirilmalart anlamamiza
yardimet olur. Bir 151k dalgasinin bir ortamdan bagka
bir ortama gegerken hizindaki degisim oranini, 15181n
bir ortamda ne kadar yavasladigini gosterir. Yani bir
maddenin kirilma indisi (refraktif indeks), 15181 o
madde igindeki hizinin, vakumdaki (bosluktaki) hizina
oranini belirtir. Havanin refraktif indeksi 1,009 iken ,
kornea, akoz humor, lens ve vitreusun refraktif
indeksleri sirasiyla 1.37, 1.33, 1.39 ve 1.33'tiir.

Sferik ve Asferik: Korneanin merkezde kavisli
kenarlarda daha diiz olmasi (prolate) pozitif
aberasyona (optik saptama) neden olmaktadir. Prolate
korneanin avantaji, genellikle daha az aberasyon
neden olmasidir. GIL’ler tasarlandiklarinda sferik ve
asferik  olarak  diizenlenmesinin  amact  bu
aberasyonlar1 dengelemektir. Burada retinaya diisecek
goriintliniin kalitesinin en iyi seviyeye ulastirmaktir.
Sterisite, bir ylizeyin kiiresel olmasini ifade ederken,
asferisite, yiizeyin kiiresel olmayan, yani farkli
bolgelerde farkli egriliklere sahip olmasini ifade eder.
Sterik yiizeyler gozliik camlart gibi optik sistemlerde
kullanilir, ancak kenar sapmalarina neden olabilir.
Asferik yiizeyler ise bu sapmalari azaltarak daha net
ve keskin goriintiiler saglamay1 hedeflemektedir.
Sferik GIL'ler diizgiin bir egrilige sahiptir, bu da
onlar {iretmeyi daha basit hale getirir ve miyopi veya
hipermetropi gibi temel refraktif hatalar1 6ngoriilebilir
sekilde diizeltir. Genel olarak, sferik GiL'ler daha
basit tasarimlart ve iiretim siiregleri nedeniyle asferik
GIiL'lerden daha ucuzdur. Bu GIL'ler birgok hasta igin
etkilidir ve gok ¢esitli kosullarda tatmin edici gérme
diizeltmesi saglar.

Asferik  GIL'ler, goziin dogal lens egriliginden
kaynaklanabilen kiiresel sapmayi Onlemek igin
tasarlanmigtir. Bu, O6zellikle diisiik 151k kosullarinda
gelismis goriinti kalitesi, daha iyi kontrast hassasiyeti
ve azaltilmis hale ve parlama ile sonuglanir. Asferik
tasarim, daha iyi keskinlik ve goriis netligi elde
etmeye yardimci olur. Bu, 0&zellikle gece araba
kullanma veya okuma gibi aktiviteler igin yiiksek
kaliteli goriise ihtiyag duyan hastalar igin faydalidir.
Asferik GIL'ler gesitli aydinlatma kosullarinda daha
iyi performans saglayabilir, gece goriigiiyle ilgili
sorunlar1 azaltmaya ve genel gorsel konforu
iyilestirmeye yardimc1 olabilir. Dogal lensin 15181 daha
etkili bir sekilde odaklama yetenegini taklit etmeyi
amaglayan tasarimlar1 nedeniyle genellikle sferik
GIL'lere kiyasla daha pahali olmakla birlikte daha iyi

optik performans sunarlar. Ancak gorme keskinligi
acisindan iki lens arasinda klinik olarak anlamli bir
fark olmadig: da belirtilmektedir."

2. GIL siniflandinimasi

GiL’ler materyal olarak katlanabilir ve
katlanamayanlar olarak ikiye ayrilirlar (Tablo I).
Yapisal olarak da tek pargali, li¢ pargali ve ozel
tasarlanan (open bag, fluid filled ve modular) GIL’ler
mevcuttur. PMMA lensler katlanamaz iken diger lens
materyalleri katlanabilmektedir. Burda bahsedilen
materyallerde GIL’in optik kismu kastedilmektedir.
GIL’lerin haptik kisimlarindaki materyaller eger
monoblok ise optik materyali ayni iken, ii¢ pargali ise
haptiklerin yapis;; PMMA, prolen, poliviniliden
fluorid (PVDF) ve polieter siilfon (PES)’den
olusabilmektedir.

Tablo I. Yaygin kullanilan lens materyallerinin

ozellikleri
Ozellik | Polimetilmetakri Silikon Akrilik | Akrilik
lat (PMMA) (PMDS) Hidrofilik |Hidrofobik

|Materyal Polimetilmetakrila |Polidimetilsiloks |Akrilik Akrilik

t an
Suligerigi |Diisiik (04-0.8 |Dilsiik (0.38 %) |Yiiksek 18-|Dilisiik

%) 88%) (<4%)
Esneklik Dusuk Yiksek Orta- Orta

Yiksek

|implantasyo Manuel Katlanabilir Katlanabilir |Katlanabilir
n Yontemi
Gorsel Iyi Iyi Coklyi  |Coklyi
|Kalite
Bio- AKK riski, Lens yizeyinde |AKKriski |Akdz flare
uyumluluk fibrotik rxn
Refraktif  |1.49 143 1.40-1.43 |1.47-1.56
Indeksi
Glistening |Yok Yok Yiksek  [Dustk
Riski
Abbe 58 42 58 37-55
Numarasi

2.1. Poli Metil Metakrilat (PMMA)

Bu lens tiirii isminden anlasilacagi gibi polimetil
metakrilat malzemesinden yapilmistir. Hidrofobik
yapidadir, sert ve katlanamaz. PMMA GiL'ler,
monoblok  veya  sonradan  eklenmis  haptik
secenekleriyle mevcuttur. Refraktif indeksi 1,49-
1,50°dir. Glistening fenomeni bu lens ¢esidinde hemen
hemen hi¢ izlenmez.'® ilk kullanilan lens tiriidiir.
Optik genisligi genellikle 5-7 mm araligindadir. Su
igerigi  %0,4-0,8 araligindadir. Ilerleyen yillarda
PMMA lens iizerinde kar tanesi opasifikasyonu
gozlenebilir. Silikon lensler ile karsilastirildiginda
AKK riski fazladir. Gliniimiizde kullanimi azalmistir,
skleral fiksasyon lensi olarak ya da sulkus
implantasyonu i¢in daha ¢ok kullanilmaktadir.
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Sekonder sulkus fiksasyonu ig¢in, 13.5-14 mm
capindaki lensler kullanilmaktadir.

2.2. Silikon Lensler

Katlanabilir GIL ¢esitlerinden biri

polidimetilsiloksandan (PDMS) yapilmistir. Silikon,
siloksan denilen silokon-oksijen gruplarindan olusan
bir sentetik polimerdir. {yi optik berrakliga sahiptirler
ancak zamanla renk degisimi gosterebilirler. G6z igine
implantasyon esnasinda hizli agilirlar, bu nedenle
dikkatli olunmalidir.'” Bu lensler, diiz ayakh ve
modifiye C ayakli olarak iki c¢esit ayak sekline
sahiptir. Ozel bir tek kullammlik kartus ve
viskoelastik madde iceren enjektdr mekanizmasi ile bu
GIL implante edilmektedir. Polipropilen, poliimid
veya PMMA ayakli olabilen modifiye C ayakl: silikon
lensler, enjektdr yardimiyla katlanarak implante
edilebilir. Fakat, katlama sirasinda haptiklerin
deformasyon veya kirilma riskine karsi dikkatli
olunmalidir.

Silikon GIL’ler, PMMA'dan daha diisiikk olan 1,40—
1,46 refraktif indekse sahiptir.16 Silikon Lensler, daha
diistik kirilma indeksleri nedeniyle ayni optik giice
ulagsmak i¢in daha kalindir. Silikon ayrica esnektir ve
bu da katlanabilir tasarimlara olanak tanir, ancak bu
esneklik PMMA ile ayni diizeltme giiciine ulagmak
icin daha fazla kalinliga olan ihtiyaci telafi etmez.
Silikon lenslerin karbazol ile greftlenmesi refraktif
indeksini arttirabilecegine yonelik yaynlar
mevcuttur.'®  Yine silikon GIiL’lerin goz igine
implantasyonu esnasinda ¢abuk ac¢ildigindan kapsiiler
keseye zarar verebilecegi de akilda
bulundurulmalidir.’

Silikon lenslerin arka ylizeyi, intravitreal gazlarla
temas ettiginde opaklasabilir. Bu nedenle, vitrektomi
ameliyatlarinda veya vitrektomi gecirme ihtimali olan
hastalar i¢in uygun degildir. Bu lensler, uzun siireli ve
daha yogun inflamatuar degisikliklere yol agtigindan,
6n kamara reaksiyonu (hiicre ve flare), arka kapsiil
opasifikasyonu, kapsiil kontraksiyonu ve kronik tiveit
daha sik gorilir. Bu yilizden, iiveit gibi kan akdz
bariyeri  hasari olan  hastalarda  kullanilmasi
onerilmemektedir.”

2.3. Akrilik Lensler

GIL'ler baslangigta sert malzemelerden yapilirken,
ticari olarak satilan GIL'ler cogunlukla katlanabilir
farkli tiirde akriliklerden olusmaktadir.” Giiniimiizde
en ¢ok kullamlan GIL materyali Akrilik’tir.*
Biyouyumlulugu = miikkemmele  yakindir.  Hem
katlanabilir hem de PMMA lenslerin tiim &zelliklerine
sahip olan bu lensler, silikon lenslerin yol agtig
bir¢ok sorunu olugturmaz. PMDS materyalli lensler ile
karsilagtirildiklarinda, cerrahi esnasinda g6z iginde
acilma siiresi daha yavastir. Etil metakrilat (EMA),
metil akrilat, metil metakrilat (MMA), ve 2-
hidroksietil metakrilat (HEMA) materyallerinden
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olusurlar.'”  Hidrofobik ve  hidrofilik  olarak
kopolimerdeki HEMA igerigine gore ayrilirlar. Bu
durum sicaklik ile de iliskilidir.?'

2.3.1.Hidrofilik Akvilik Gozigi Lensler

Hidrofilik GIL’ler kiiciik insizyonlu katarakt cerrahisi
icin idealdir. Su igerigi genellikle %15-38 arasinda
degismektedir. Refraktif indeksi, genellikle 1,42 ila
1,48 arasidir. Bu lensler katlanabilir, bu da kiigtik kesi
cerrahisine olanak tanir. Hidrofilik GIL’ler az
miktarda su emer, bu da onlar1 esnek ve takilmasi
daha kolay hale getirir. Iyi optik berraklik ve kontrast
hassasiyeti saglar. Genellikle implantasyon kolayligi
icin Onceden yiiklenmis enjektdr sistemlerinde
kullanilir.  Biyolojik  dokularla iyi uyumluluk
gosterirler ve ylizeyde iltihabi hiicrelerin birikmesine
daha az egilimlidirler, Hiicre gocii ve lens epitel
hiicresinin proliferasyonu i¢in hidrofilik yiizey uygun
bir ortam sundugundan, arka kapsiill opaklagmasi
PMMA’ya gore az iken, hidrofobik lenslere gére daha
fazla goriiliir.”

Bazi hidrofilik akrilik lensler, daha yeni malzemelere
kiyasla daha az optimum bir kenar tasarimina sahip
olabilir ve bu da diistiik 151k kosullarinda artan parlama
veya hale etkilerine yol acabilir. Genel olarak,
hidrofilik akrilik GIL'ler geleneksel PMMA lenslerden
daha pahalidir. Daha az yaygin olsa da, malzemenin
esnekligi  nedeniyle lens stabilitesi veya
merkezlemesiyle ilgili sorunlar olabilir ve bu da
uygun yerlestirmeyi saglamak i¢in dikkatli cerrahi
teknik gerektirebilir. Yiiksek su icerigi, GiL'in sekil
tasarimmi  sinirlayabilir ve bu da Dbelirli hasta
ihtiyaglari igin secenekleri sinirlayabilir.Ayrica GiL'in
gozeneklerinde kalsiyum gibi elektrolitlerin birikmesi,
'psodofakik  katarakt' olarak adlandirilan lens
opaklasmasina neden olabilir."?

2.3.2. Hidrofobik Akrilik Gozi¢i Lensler

Akrilik lensler nasil giiniimiizde en ¢ok kullanilan lens
¢esidi ise, hidrofobik lensler de akrilik lensler
icerisinde en ¢ok kullanilan GiL’lerdir."” Akrilat ve
metakrilat kopolimerlerinden yapilmis olan bu lensler,
kismen sert olduklarindan katlanmaya direnclidirler.
[lk nesil lensler implantasyon oncesi 1sitmak
gerektirebiliyordu, ancak giliniimiizde oda sicakligi
yeterlidir.

Bu tiir GIL'ler yiiksek kirilma indeksi (1,44-1,55) ile
daha ince hale getirilebilirlers. Su icerigi ¢ok diigiik
olup genellikle %1'den azdir (%1-4). Disiik su icerigi,
zamanla lensin optik Ozelliklerinde ~minimum
degisikliklere yol acar ve goérme keskinligi acisindan
etkili olmaya devam eder. Hidrofobik akrilik GIL'ler
1slakliktan kaynaklanan hasara daha az egilimlidir, bu
da uzun vadeli kararliligin artmasina ve komplikasyon
riskinin azalmasina yol acar. Diisiik su igeriklerine
ragmen, bir¢ok hidrofobik akrilik lens katlanabilir
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olacak sekilde tasarlanmigtir ve bu da ameliyat
sirasinda daha kiiciik kesi tekniklerine olanak tanr.”*

PMMA ve hidrofilik lenslere kiyasla AKK gelistirme
riskleri daha diisiiktiir. Hidrofobik GIL'ler lens epitel
hiicrelerinin ~ ¢ogalmasini azaltir, hidrofobik
yapisindan kaynakli keskin kenarlt bir tasarim da
uygulanabilmektedir; bu nedenle AKK olugumu daha
az goriiliir.”’

Hidrofilik akrilik lenslere kiyasla daha sert olabilirler,
bu da implantasyon swrasinda kullanilmalarini
zorlastirabilir. Gelismis iiretim ve malzeme maliyetleri
nedeniyle genellikle hidrofilik akrilik lenslerden daha
pahalidir. Hidrofilik lenslere kiyasla daha az
esnektirler ve farkli sekillere daha az kolay adapte
olabilirler, bu da belirli cerrahi tekniklerde
kullanimlarim smirlayabilir.**

Bazi durumlarda, kenar tasarimi ozellikle diisiik 151k
kosullarinda artan parlamaya (glistening) veya hale
etkilerine neden olabilir. Parlamanin bir diger
sebebinin de hidrofobik polimerlerdeki ceplerde
biriken sudan kaynakl1 oldugu diisiiniilmektedir.”® GIL
modeli ve dioptrisi, su igeriginin dengesi, kan-retina
veya kan-su bariyerinin bozulmasi ve postoperatif
inflamasyon gibi bir¢ok faktdr de parlamaya neden
olabilir.”’

2.3.3. Hibrit Akrilik Lensler

Dengeli tuz ¢oOzeltisinde sunulan bu lenslerin
katlanabilirligi HEMA ile arttirilmistir. PMDS
GIL’lere gére daha biyouyumlu olan bu lensler ayni
zamanda ekonomik olarak da uygundurlar. PMMA
dan olusan haptikleri vardir. Sulkus implantasyonu
icin de uygundurlar. Bu lensler hidrofobik ve
hidrofilik akrilik polimerlerin bir kombinasyonundan
yaptlmistir. Kirilma indeksi, genellikle 1,45 ila 1,55
arasindadir. Su igerigi, belirli hibrit formiilasyonuna
bagli olarak %] ila %25 arasinda degisir. Dolayisiyla
oldukea incedirler. Hem hidrofobik hem de hidrofilik
akriliklerin faydalarn1  birlestirerek esneklik ve
stabilite arasinda iyi bir denge sunar. Genellikle gorsel
performanst artirmak ve parlamayr veya haleleri
azaltmak i¢in tasarlanmistir. Hibrit malzeme, tamamen
hidrofobik veya hidrofilik lenslere kiyasla goz
dokulartyla gelismis entegrasyon saglayabilir. Birgok
hibrit IOL esnekligini korur ve daha kiigiik kesiler
yoluyla daha kolay implantasyona olanak tanir. Hibrit
akrilik IOL'ler, karmasik iiretim siireci ve kullanilan

malzemeler nedeniyle daha pahali  olabilir.
Malzemenin ikili yapisi, tek malzemeli [OL'lere
kiyasla kullannm ve implantasyonda zorluklar

yaratabilir. Hidrofobik veya hidrofilik IOL'lere kiyasla
daha az segenek mevcut olabilir ve bu da belirli hasta
ihtiyaglar1 i¢in se¢enekleri sinirlayabilir. Malzemelerin
kombinasyonu, eksik entegrasyon veya lensin
stabilitesiyle ilgili sorunlar gibi riskler ortaya
¢ikarabilir. Hibrit akrilik IOL'ler, hem hidrofobik hem
de hidrofilik malzemelerin giiglii  yonlerinden

yararlanmay1 amaglar, ancak maliyetleri ve kullanim
karmagikliklar: se¢imlerinde dikkate alinmasi gereken
hususlar olabilir.*®

Memory lens denilen bir hibrit akrilik lens ¢esidi de
diisiik sicakliklarda (25° C alt1 ) katli halde bulunur ve
implantasyonu icin ek cerrahi alet gerekmez. Ancak
sicak iklimlerde bu durum cerrahi agisindan sorun
olusturabilmektedir.*®

3. Cok odakli Lensler

Dr. Kenneth J. Hoffer, 1982'de multifokal goz ici lens
fikrini gelistirmis ve split seklinde iki zonlu goz ici
lensleri lretmistir. Ancak ilk multifokal lens
implantasyonu 1980lerin sonunda Dr. John Pierce
tarafindan yapilmistir ve aslinda iki odakli oldugu i¢in
bifokal lens tanimini hak etmektedir. Bu lens PMMA
yapisinda olup hafif alt yarida mermi (bull’s eye)
seklinde bir goriiniimii  mevcuttur.”’  Zamanla
katlanabilir lensler olarak ii¢gen seklinde ve coklu
halka olacak sekillerde de tasarlanmislardir. Daha
sonralar1 ise hem yakin (kitap/gazete okuma
mesafesi), hem orta (bilgisayar ekrani, araba gosterge
mesafesi vb) ve uzak mesafeleri gosteren trifokal
mercek gelistirilmis ancak son teknolojiye ragmen
hastalarda parlama sikayetlerinin fazla olmasi iizerine
"Genisletilmis Odak Derinligi" (Extended Depth of
Focus - EDOF) olarak tanimlanan lensler liretilmistir.
Uzak ve orta mesafeyi gosteren bu lensler yakin
okuma i¢in bazi hastalarda gozlik ihtiyaci
dogurabilmektedir.”

3.1. Multifokal Goz i¢i Lensler

Difraksiyon ve refraksiyon gibi iki temel optik prensip
iizerine oturtulmustur. Refraksiyon ve Difraksiyon
fenomenleri, 1518in  ve diger dalgalarm nasil
davrandigin1 anlamamizda kritik rol oynar ve gesitli
optik cihazlarin, goz i¢i merceklerin ve giinliik
yasamimizdaki birgok gorsel olayin agiklanmasina
yardimei olur.

Difraksiyon (Kirinim), 151k dalgalarinin engellerin
etrafindan veya kiigiik acikliklardan biikiilmesi ve
yayilmasidir. Isik, dalga boyuyla karsilagtirilabilir
biiyiikliikte bir kenar veya yarikla karsilagtiginda
meydana gelir. Isigin kiigiik bir delikten gecerken
yayilmasi veya ses dalgalarinin bir kapimnin arkasina
ulasabilmesi difraksiyon Ornekleridir. Isik kapinin
kenarina carptiginda kapi araligindan baktigimizda
gordiigiimiiz dalgali-golgeli 151k difraksiyonun giinliik
yasamimizda en sik  karsilastigimiz  formudur
diyebiliriz.

Refraksiyon (Kirilma), 1513in  farkli bir kirilma
indisine sahip bir ortamdan digerine gegerken hizinin
degismesiyle  birlikte  yon  degistirmesi  ve
biikiilmesidir. Farkli ortamlar arasinda gegis sirasinda
olusur. Bir kalemin, su dolu bir bardakta kirik gibi

569



goriinmesi ya da bir havuzun daha sig goriinmesi,
151810 sudan havaya gecerken kirilmasi (refraksiyon)
nedeniyle meydana gelir.*

3.1.2. Refraktif Multifokal Goz I¢i Lensler

Refraktif multifokal GIL'ler, her biri farkli bir refraktif
giice sahip, cesitli mesafelerde (yakin, orta ve uzak)
net goriis saglamak icin birden fazla es merkezli halka
veya bolge ile tasarlanmistir. Retinadaki farkli odak
noktalarina 15181 yoOnlendirmek icin refraksiyonu
kullanir ve birden fazla mesafede (yakin, orta ve uzak)
net goriis saglar. Refraktif multifokal lensler 15181n
%50’sini uzak, %37 ‘sini yakin geri kalan1 ara mesafe
icin kullanmaktadir. Multizonal olanlar1 ise 5 ayr1
bolgeye ayrilmig 1, 3, ve 5. zonlar uzak gérme icin
tasarlanmig iken diger iki zon yakin mesafe icin
uyarlanmigtir. Gece goriisli ve parlama ile ilgili olast
sorunlara yol agan kontrast hassasiyetinde azalmaya
neden olabilir. Bazi hastalar, &zellikle diisiik 151k
kosullarinda, 1siklarin etrafinda haleler, parlama veya
yildiz patlamalar1 yasayabilir. Beyin ¢ok odakli goriise
uyum sagladik¢a ve farkli odak noktalarindan gelen
goriintiileri birlestirdikge bir uyum siiresi olabilir.*’

3.1.3. Difraktif Multifokal Géz I¢i Lensler

Difraktif multifokal GIL'ler, gelen 15181 yakin, orta ve
uzak goriis i¢in farkli yollara bdlen lens yiizeyinde
prizmalar bulundurarak birden fazla odak noktasi
olusturmak icin difraksiyon kullanir. Konsantrik
prizmalar sayesinde lens iizerinde Huyges-Fresnel
prensibi uygulanmaktadir. Bu prensip 15181 dalga
formasyonunda kabul ettiginden 1s18in  ¢arptig1
engellerin 15181n amplitiidiini degistirebildigini ifade
eder. Difraktif multifokal GIL’ler iizerine yerlestirilen
prizmalarin amaci da bu fenomenden faydalanmaktir.
Isik dalgalar1 farkli odaklarda kesiseceginden yakin,
orta ve uzak araliklarda goriintii olusturacaklardir.
Burada ama¢ MTF’yi arttirmaktir. Dolayisiyla
kontrast kaybin1 minimale indirmek amaglanir.

Difraktif tasarimlar kontrast hassasiyetinde azalmaya
neden olabilir ve bu da disiik 151k kosullarinda
potansiyel zorluklara ve gorme keskinliginin
azalmasma yol acabilir. Bu tip lenslerin
implantasyonundan sonra hastalar, 6zellikle geceleri
glare ve halo gibi gorsel sikayetlerle karsilagabilirler.
Bu duruma fotik fenomen denir. Bu sikayetleri
azaltmak icin diisiik doz pilokarpin veya brimonidin
tartrat gibi ilaglar kullanilabilir, ayrica
astigmatizmanin sikayetleri artirabilecegi ve polarize
kontakt lenslerin fotik fenomeni diizeltebilecegi
belirtilmektedir.”

M. Erdag ve M. Citirik

implastasyonu ile bu yetenek kaybolur. Akomodatif
lensler, goz icindeki dogal kaslarin hareketlerine yanit
vererek hafifce ileri geri hareket edebilir veya seklini
degistirebilir. Boylece, farkli mesafelerde net bir goriis
saglar. Geleneksel goz i¢i lenslerin aksine, akomodatif
lensler, gbziin  odaklanma  yetenegini  geri
kazandirmayi hedefler. Amag siliyer kasin baskisiyla
g0z iginde hareket ederek uzak, orta ve yakin goriis
saglamaktir. Bu teknoloji, yash bireylerdeki siliyer
kasin diizglin ¢alistig1 varsayimi iizerine kurulmustur.
Dogal akomodasyon siirecini taklit ederek potansiyel
olarak daha kusursuz bir gorsel deneyim saglar iken
multifokal GIL'lere kiyasla daha iyi ara mesafe goriisii
saglar. Akomodatif lensler, multifokal GIL'lere kadar
genis bir goriis araligi saglamayabilir ve etkinlik
hastalar arasinda degisebilir. Bazi hastalar multifokal
GiL'lere kiyasla daha az etkili yakin gorme
yasayabilir. Akomodasyonun etkinligi, goziin hareket
etme ve odak ayarlama yetenegine bagl olabilir ve bu
bazi durumlarda daha az giivenilir olabilir. Yani sira
akomodatif ~ GIL'ler  gelismis  tasarimlar1  ve
teknolojileri nedeniyle daha pahali olabilir."’

5. Goz igine Enjekte Edilebilen GiL’ler

Enjeksiyon yoluyla uygulanabilen GIL igin kullanilan
sivi materyallerin, cerrahi islem sirasinda sivi halde
olup sonradan kati hale gelmesi veya sivi halde
kalmasi amaglanmaktadir. Bu lenslerin  temel
gereksinimleri arasinda  biyouyumluluk, toksik
olmama, seffaflik ve yeterli kirilma giici bulunur,
ancak mevcut sertlestirme yontemleri (151k, 1si,
enzimatik  reaksiyonlar) goz dokusuna  zarar
verebilir.”?

Silikon ve hidrojel gibi sivi materyaller ve bunlarin
sertlestirme yontemleri iizerine caligmalar
yapilmugtir.* Isik, 1s1 ve enzimatik reaksiyonlar gibi
sertlestirme  yontemleri  gelistirilmis, ancak bu
yontemlerin uygun olmayan dis uyaranlar goz
dokusuna zarar verebilmektedir. Ornegin, polimerlerin
ultraviyole 151k altinda fotopolimerizasyonu sirasinda
1s1 agiga ¢itkmasi, gozde termal yaralanma riskini
artirabilir. Bunun yani sira, bazi1 materyaller biyolojik
olarak toksik olabilir veya zamanla seffafliklarini
yitirebilir.'?

4. Akomodatif Goz ici Lensler

Goziin, farkli mesafelerdeki nesnelere odaklanmak
icin  lensin  seklini  degistirme  yetenegidir.
Yaslandikca, veya katarakt cerrahisi sonrasi GIL
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5. Ayarlanabilir Materyalli Lensler

GIL implantasyonu sonrasi rezidii kirma kusuru,
katarakt ameliyati sonrasi yaygin bir sorundur. Bu
sorunun  ¢dziimii  igin  ayarlanabilir  GIL'ler
tasarlanmistir ve Calhoun Vision, Inc. tarafindan
iiretilen 1s1kla ayarlanabilir lens (Light Adjustable
Lens - LAL) bu amagla kullanima sunulmustur.”> Bu
lensler, ultraviyole 1s18a maruz  kaldiginda
makromolekiillerin ~ polimerlesmesi ile refraktif



Goz i¢i Lens Materyalleri

giiclinii  degistirebilir. Ancak, bu islemin goziin
ultraviyole 1s18a maruz kalmasini gerektirmesi retina
iizerindeki  olumsuz etkiler nedeniyle endise
yaratmaktadir.'?

LAL, silikon bazli olarak sentezlenmis ve ultraviyole
isiktan  etkilenen makromolekiiller icermektedir.
Ultraviyole 1518a maruz kaldiginda, makromolekiiller
polimerlesir ve bu siireg, lensin sekli ve kirilma
giiclinde degisiklige yol acar. Hastaya cerrahiden 2-3
hafta sonra GIL’e 365 nm ultraviyole (UV) 1sin
uygulanir. Bu islemden sonra bir kontrol daha
yapilarak yaklasik 1 dk ‘hik bir UV 1sm ile GiL
refraktif olarak stabilize edilir. Bu siiregte hastadan
UV engelleyici gozlik takmasi istenir. Bu lenslerin
2D ye kadar kirma kusurlarim diizeltebildigi
yayinlarda belirtilmistir.*®

Rezidii kirma kusurlarini onleyecek ‘silikon-kumarin
polimer bazli GIL’ tasarimmna sahip GIL’ler de
mevcuttur. Bu lens tirii ile 2.5D ayarlama aralig1
mevcuttur. Bu lensin optimizasyonu ile hastanin

gozlerini 1s1ktan ozel olarak korumast
gerekmemektedir.””**
Sonug

Sonug olarak, GIL'ler katarakt cerrahisinde hastalarin
gorme kalitesini artirmak ve yasam konforunu
iyilestirmek igin kritik bir 6neme sahiptir. GiL'lerin
yapiminda kullanilan materyallerin gelisimi, optik
performansin iyilestirilmesi ve cerrahi prosediirlerin
daha giivenli hale getirilmesi amaciyla siirekli olarak
ilerlemektedir. ~ Giiniimiizde farkli GIL tipleri,
hastalarin bireysel ihtiyaclarina yonelik ¢oziimler
sunmakta ve Ozellikle multifokal, akomodatif ve
ayarlanabilir lensler, farkli mesafelerde net goérme
saglamayr hedeflemektedir. Bu gelismeler, goz
cerrahisinin geleceginde hastalarin yasam kalitesini
artiracak onemli adimlar olarak degerlendirilmektedir.

Ancak, her yeni teknolojinin beraberinde getirdigi
potansiyel risklerin ve komplikasyonlarin da dikkate
alinmasi gerektigi unutulmamalidir. GiL'lerin klinik
kullanimindaki bu hizli ilerlemeler, hem cerrahlar hem
de hastalar i¢in umut verici gelismeler sunmaktadir.
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