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EDITORIAL

Our dear readers,

We are happy to publish the new issue of our journal. JOMPAC has completed 3 years since its establishment.
When we look at these three years, it is clearly understood that our journal has come a long way in a
positive way. We are getting closer to our scientific goals day by day. In near future, we want to contribute
to international literature at an increasing level and to increase the success bar of our journal by entering
valuable international indexes such as SCI-Exp and Pubmed. We would like to thank all authors for
submitting articles contributing to both domestic and international literature with their comprehensive
scientific content for publication in our journal.

Sincerely yours

Assoc. Prof. Alpaslan TANOGLU
Editor-in-Chief

EDITORDEN

Sevgili okuyucularimiz,

Dergimizin yeni sayisini yayimlamanin mutlulugunu yastyoruz. JOMPAC kurulusundan bu yana 3 yili
tamamladi. Bu ii¢ yila baktigimizda dergimizin olumlu anlamda ¢ok yol kat ettigi agik¢a goriilmektedir.
Bilimsel hedeflerimize her gegen giin daha da yaklasiyoruz. Yakin gelecekte SCI-Exp ve Pubmed gibi degerli
uluslararas: indekslere girerek uluslararas: literatiire artan diizeyde katki saglamak ve dergimizin basari
¢itasini yiikseltmek istiyoruz. Kapsamli bilimsel icerigi ile hem yerli hem de uluslararas: literatiire katki
saglayan makalelerini dergimizde yayinlanmak {izere gonderen tiim yazarlara tesekkiir ederiz.

Saygilarimla

Dog. Dr. Alpaslan TANOGLU
Bas Editor
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The utility of ETCO, value in predicting the progress of the
disease and mortality risk in hospitalized patients with
COVID-19 pneumonia

Hastanede yatan COVID-19 hastalarinda hastaligin ilerlemesini ve mortalite
riskini tahmin etmede ETCO, degerlerinin kullanilabilirligi

Pinar Yesim Akyol, ®Hiiseyin Acar, ®Rezan Karaali, ®Ejder Saylav Bora, ®Fatih Esad Topal

Izmir Katip Gelebi University Atatiirk Training and Research Hospital, Department of Emergency Medicine, {zmir, Turkey

Cite this article as: Akyol PY, Acar H, Karaali R, Bora ES, Topal FE. The utility of ETCO, value in predicting the progress of the disease and
mortality risk in hospitalized patients with COVID-19 pneumonia. ] Med Palliat Care 2022; 3(4): 292-299.

ABSTRACT

Aim: End-tidal CO, (ETCO,) levels are reflective of the ventilatory and metabolic/perfusion status of a patient, regardless of his/her SpO,
values. This study aimed to investigate the utility of ETCO,values in predicting the need for intubation, ICU admission, and mortality in
hospitalized patients with COVID-19 pneumonia.

Material and Method: A total of 108 hospitalized patients with COVID-19 pneumonia were included. Data on respiratory parameters
(oxygen saturation, ETCO,, and respiratory rate [RR]- with and without O, [w/wo O,]) and laboratory parameters were recorded.

Results: The need forintensive care unit(ICU) admission was associated with significantly higher ETCO, values (wO,:27.9 (4.6) vs. 18.6(8.4),
p=0.040; woO,: 30.1(4.9) vs. 23.8(6.9), p=0.040). Mortality was associated with higher likelihood of higher RR (w0O,:32.4(5.8) vs. 24.6(6.8),
p=0.002) and lower oxygen saturation (w0O,:92.9(3.8) vs. 95.5(4.2), p=0.025; w00,:87.1(5.7) vs. 91.8(6.6), p=0.013). Presence vs. lack of
intubation need was associated with significantly increased likelihood of saturation (w0,:93.1(5.3) vs. 95.9(3.8), p=0.013; w00,:87.6(8.3)
vs. 92.3(5.9), p=0.007). Hospital discharge vs. ICU stay was associated with significantly higher ETCO, values (wO,:27.9 (4.6) vs. 18.6(8.4),
p=0.040; woO: 30.1(4.9) vs. 23.8(6.9), p=0.040)

Conclusion: Our findings revealed the association of decreased ETCO, (w/wo O,) values with a lower likelihood of hospital discharge
and increased likelihood of ICU transfer. Low oxygen saturation levels related the increased risk of both intubation need and mortality in
hospitalized COVID-19 patients.

Keywords: COVID-19, intensive care unit, mortality, emergency medicine

0z
Amag: End-tidal CO, (ETCO,) seviyeleri, SpO, degerlerinden bagimsiz olarak hastanin solunum ve metabolik/perfiizyon durumunu

yansitir. Bu ¢calisma, hastanede yatan COVID-19 hastalarinida entiibasyon ihtiyacini, yogun bakim tinitesine kabuliinii ve mortaliteyi tahmin
etmede ETCO, degerlerinin faydasini arastirmay1 amagladi.

Gereg ve Yontem: COVID-19 pnémonisi olan toplam 108 hastanede yatan hasta dahil edildi. Solunum parametreleri (oksijen satiirasyonu,
ETCO, ve solunum hizi [RR]- O,’li ve O’siz [w/wo O,]) ve laboratuvar parametreleri ile ilgili veriler kaydedildi.

Bulgular: COVID-19 hastalarinda yogun bakim iinitesine yatis ihtiyaci, anlamli olarak daha yiiksek ETCO, degerleri ile iliskilendirildi.
(WO2:27,9 (4,6) vs. 18,6(8,4), p=0.040; woO,: 30,1 (4,9) vs. 23,8 (6,9), p=0.040). Mortalite, daha yiiksek RR olasilig1 (wO:32,4 (5,8)e kars1
24,6 (6,8), p=0.002) ve daha dusiik saturasyon (wO,:92,9 (3,8)e kars1 95,5 (4,2), p=0.025; woO»: 87,1 (5,7) vs. 91,8(6,6), p=0.013) ile iliskili
bulundu.

Sonug: Bulgularimiz, azalmis ETCO, (w/wo O,) degerlerinin hastaneden taburcu olma olasiliginin daha diisiik ve yogun bakim tinitesine
transfer olasiliginin artmasiyla iliskisini ortaya koydu. Diisiik oksijen satiirasyon seviyeleri, hastanede yatan COVID-19 hastalarinda hem
entiibasyon ihtiyac1 hem de mortalite riskinin artmasiile iligkili bulundu.

Anahtar Kelimeler: COVID-19, yogun bakim tinitesi, mortalite, acil servis
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INTRODUCTION

Caused by a novel severe coronavirus designated as
acute respiratory syndrome coronavirus-2 (SARS-
CoV-2), the coronavirus disease-2019 (COVID-19) has
become a rapidly spreading pandemic since its onset in
Wuhan, China, at the end 0f 2019 (1,2). COVID-19 has
a wide clinical spectrum ranging from asymptomatic
or a mild-to-moderate disease with milder symptoms
to severe pneumonia with the rapid development
of acute respiratory distress syndrome (ARDS) and
multiple organ failure and even death (3,4). Notably,
early ARDS caused by COVID-19 is considered to
significantly differ from the ARDS due to different
etiologies in terms of a mismatch between changes
in respiratory mechanics and severity of impaired
oxygenation, significantly decreased ventilation
efficiency and lower lung recruitability (5-7). Hence,
the lung tissue in COVID-19 patients recovering
from severe ARDS is considered to reflect the typical
characteristics of late-phase ARDS (reduced lung
compliance, pulmonary fibrosis, and decreased end-
expiratory lung volume) but also a more pronounced
increase in dead space than in patients with severe
ARDS due to other reasons (5,8,9).

The presence of significantly decreased ventilation
efficiency and hypermetabolism even in the recovery
period in COVID-19 patients is considered to explain
the experience of more severe respiratory distress
and CO; retention by these patients in the late phase
of ARDS (9). The ratio of physiologic dead space to
tidal volume (VD/VT) at ARDS onset was considered
a strong and independent predictor of mortality risk,
in addition to its demonstrated utility in detecting
lung recruitment and de-recruitment as well as in
assessment of the effects of pharmacologic therapies for
ARDS (10). Despite its clinical value and wide access
to indirect calorimetry and volumetric capnography
monitors, measuring VD/VT has not been universally
embraced by the larger critical care community, while
bedside capnography is much more widely used to
measure end-tidal CO, (ETCO,) pressure (PETCO,)
(10-12).  Accordingly, surrogate measures for
estimating VD/VT, such as the ratio of ETCO; pressure
to arterial partial pressure of CO, (PETCO, /PaCO,)
and ventilatory ratio have recently been suggested for
monitoring pulmonary gas exchange in patients with
ARDS (10,13), while its relevance or utility in the
COVID-19 related ARDS remains unknown (10,14).

In most cases of COVID-19, adequate-to-low oxygen
saturation (SpO,) values are maintained initially, and
then downturn can occur rapidly, while ETCO, levels
remain accurate and reflective of the ventilatory and
metabolic/perfusion status of a patient, regardless of

his/her SpO, values (15-18). In this regard, given the
great clinical significance of ascertaining a patient’s
condition in a timely manner and predicting the
progress of the disease (3,4), measurement of ETCO,
values is considered to play a critical role in detecting
the CO, level of COVID-19 patients (18,19).

Therefore, this study was designed to investigate the
utility of ETCO, values in predicting the progress of
the disease and mortality risk in hospitalized patients
with COVID-19 pneumonia.

MATERIAL AND METHOD

The study was carried out with the permission of Katip
Celebi University Training and Research Hospital
Noninvasive Clinical Researches Ethics Committee
(Date: 02.07.2020, Decision No: 2020-GOKAEK-816). All
procedures were carried out in accordance with the ethical
rules and the principles of the Declaration of Helsinki.

Study Population

A total of 108 patients (mean+SD age: years, 50% were
males) hospitalized with the diagnoses of COVID-19
pneumonia were included in this prospective cross-
sectional study conducted between June 2020 and
December 2020 at a tertiary care hospital in Turkey.

Inclusion Criteria
o Being adult (218 years of age)

« Confirmed diagnosis of COVID-19 after laboratory
confirmation of SARS-CoV-2 on real-time reverse
transcription-polymerase chain reaction (RT-PCR)
analysis

Exlusion Criteria
 Need for Intubation at the time of admission

« Patients with type 1 respiratory failure

« Patients using an oxygen concentrator at home
o Trauma

e Pregnancy

o Pulmonary embolism

Data Collection

Data on patient demographics (age, gender), presence
of comorbid disease, smoking status, systolic blood
pressure, diastolicblood pressure, pulse rate, respiratory
rate, body temperature, respiratory parameters
including oxygen saturation, ETCO, and respiratory
rate (RR) - with (4 1t/ and without O, (w/wo O,), CT
findings (Radiological Society of North America chest
CT classification system used), need for intubation
or intensive care (ICU) stay during hospitalization
and and laboratory parameters including hemoglobin
(Hb, g/dL) and lymphocyte (cells/uL) counts, ferritin
(ng/ml), troponin (ng/L), D-Dimer and potassium
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(mEq/1t) levels were recorded in each patient. ETCO,
measurements were performed on a sidestream
capnometry monitor (Vital Sign Monitor VS2000).
Immediately after the initial evaluation of the patient
was completed, EtCO, measurement was performed
by the sidestream method by an emergency medicine
specialist or an emergency medicine resident. All
emergency residents and physicians had in-service
training about the standard usage of the sidestream
capnography and were informed about the study
protocol.

All patients diagnosed with COVID-19 were
treated in accordance with the official COVID-19
Adult Treatment Algorithm guidance established
by Republic of Turkey Ministry of Health [20].
Patient demographics, comorbid disease, pulmonary
involvement, vital signs, respiratory parameters and
laboratory parameters were evaluated with respect
to ICU admission, intubation need and in hospital
mortality.

Statistical Analysis

Statistical analysis was made using IBM SPSS Statistics
for Windows, version 22.0 (IBM Corp., Armonk, NY).
Pearson Chi-square (x2) test, Fisher’s exact test and
Continuity correction were used for the comparison
of categorical data. Mann-Whitney U test and
independent sample t-test and ANOVA were used for
the parametric variables. Data were expressed as “mean
(standard deviation, SD), median (min-max) and
percent (%) where appropriate. p<0.05 was considered
statistically significant.

RESULTS

Overall, males composed 50% of the study population.
Comorbidity was noted in 62.0% of patients and
pulmonary involvement was evident in 97.2% (type 1
in 68.5%) of patients. The initial hospitalization unit
was general ward in 24 (27.3%) patients and ICU in 84
(72.4%) patients and intubation need was evident in 20
(18.5%) patients (Table 1).

ICU admission, the primary outcome of this study,
was associated with low ETCO, measured both
with and without oxygen therapy (p=0.006, p=0.015
respectively). Low oxygen saturation, high respiratory
rate measured while under oxygen therapy, advanced
age, presence of comorbidity and high ferritin were
found to be significant in terms of need for intensive
care admission (p=0.001, p=0.001, p=0.013, p=0.01
and p=0.001 respectively). The relationship between
other factors and the need for ICU hospitalization is
presented in Table 2.
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Table 1. Baseline characteristics of the patients (n=108)

Gender, n (%)

Female 54 (50)

Male 54 (50)
Comorbidity, n (%)

Present 67 (62)

Absent 41 (38)
CT findings, n (%)

Type 1 74 (68.5)

Type 2 10 (9.3)

Type 3 15 (13.9)

Type 4 9 (8.3)
Pulmonary involvement, n (%)

Yes 105 (97.2)

No 3(2.8)
Initial hospitalization unit, n (%)

ICU 84 (72.4)

General ward 24 (27.3)
Intubation need, n (%)

No 88 (81.5)

Yes 20 (18.5)
Mortality

No 100 (92.6%)

Yes 8 (7.4%)
CT: Computed tomography ICU: Intensive care unit

Another primary outcome, the presence of comorbidity,
advanced age, low oxygen saturation with and without
oxygen therapy, high oxygen-free respiratory rate, low
hemoglobin, high ferritin and high D-dimer were found
to be significant in terms of increased intubation risk,
which is the other primary outcome (p=0.01, p=0.002,
p=0.013, p=0.007, p=0.041, p=0.011,p=0.012, p=0.023
respectively). The relationship between intubation risk
and other parameters is presented in Table 3.

Mortality, the secondary outcome of this study, was
not associated with ETCO, measured both with and
without oxygen therapy and comorbid disease presence
(p=0.190, p=0.322 and p=0.15 respectively). Oxygen
saturation with oxygen therapy and respiratory rate were
found to be associated with mortality (p=0.025, p=0.007
respectively). The relationship between other factors and
mortality was presented in Table 4.

DISCUSSION

Our findings in a prospective cohort of patients
hospitalized with COVID-19 pneumonia revealed higher
likelihood of hospital discharge than ICU stay in patients
without comorbidities and those with higher ETCO,
(w/wo O,) values. Presence of comorbidity, older age,
high ferritin and D-dimer levels and low hemoglobin
levels increased the likelihood of intubation need
during hospitalization. High RR with O, but low oxygen
saturation levels (w/wo O,) were the factors associated
with increased risk of both intubation need and mortality
in hospitalized COVID-19 patients. Intubation need was
also associated with increased risk of mortality.
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Table 2. Study parameters with respect to ICU admission need

Ward (n=88) ICU (n=20) p value
Gender, n (%)
Female 43 (51) 11 (46) 0.64
Male 41 (49) 13 (54)
Comorbidity, n (%)
Present 45 (54) 22(92) 0.01
Absent 39 (46) 2 (8)
CT findings, n (%)
Type 1 59 (70) 15 (62) 0.12
Type 2 7(8) 3 (13)
Type 3 9 (11) 6 (25)
Type 4 9 (11) 0 (0)
Pulmonary involvement, n (%)
Yes 81 (96) 24 (100) 1.00
No 3(4) 0 (0)
mean(SD;min-max) Mean (SD; min-max)
Age (year) 61.6 (18.9; 19-92) 72.3 (12.5; 38-90) 0.013
Vital signs
Systolic blood pressure (mmHg) 130.1 (18.8; 90-185) 132.8 (23.8;87-183) 0.545
Diastolic blood pressure (mmHg) 75.1 (13.5; 11-102) 73.5 (10.7; 53-88) 0.616
Pulse (bpm) 87.1 (18.9; 21-140) 86.2 (15.6; 68-132) 0.834
Respiratory rate (/min) 26.8 (5.9; 15-48) 28.2 (9.4;12-48) 0.382
Body temperature (°C) 36.6 (0.6;35-38) 36.4 (0.5;35-38) 0.065
Pulmonary gas exchange
Saturation — without O, 92.4 (5.4; 66.0-100.0) 88 (9.1; 66.0-98.0) 0.001
ETCO, without O, 30.1 (4.9; 20.0-39.0) 27.3 (6.9; 15.0-40.0) 0.015
RR without O, 27.7 (9.8; 10.0-95.0) 28.4 (9.6; 12.0-48.0) 0.345
ETCO, with O, 27.9 (4.6; 17.0-39.0) 22.9 (7.3; 8.0-38.0) 0.006
RR with O, 24.8 (6.7; 10.0-46.0) 26.7 (8.0; 9.0-42.0) 0.001
Saturation with O, 95.9 (3.8; 82.0-100.0) 93.1 (5.3; 80.0-99.0) 0.013
Laboratory parameters
Lymphocyte (10°/uL) 1.8 (1.6; 0.3-9.6) 2.8 (5.1; 0.3-22.5) 0.746
Hemoglobin (g/dL) 16.1 (19.5; 6.8-123.0) 11.4 (2.1; 7.8-14.6) 0.271
Ferritin (ng/ml) 407 (431; 12-1650) 770 (683; 66-2457) 0.001
Troponin (ng/L) 0.96 (3.6; 0.0-17.6) 0.2 (0.3; 0.0-1.2) 0.368
D-Dimer (ng/ml) 906 (1183; 108-5881) 1056 (944; 156-3014) 0.439
Potassium (mEq/L) 4.1 (0.6;2.4-6.0) 4.4 (1.1;2.8-6) 0.484
CT: Computed tomography; ETCO,: End-tidal CO,; RR: respiratory rate; ICU: Intensive care unit, Pearson Chi-Square, Fisher’s Exact test, Continuity Correction, Mann-Whitney U
test, Independent t test

A remarkably increased physiological dead space is
considered likely to be a prominent pathophysiological
feature in mechanically ventilated COVID-19 patients
recovering from severe ARDS (9). Although the
underlying mechanism remains unclear, the proposed
mechanisms involve a regional ventilation/perfusion
heterogeneity due to loss of lung perfusion regulation
and hypoxic vasoconstriction and the pulmonary micro-
thrombosis (5,9,21,22). Our findings indicate that
average ETCO; in hospitalized COVID-19 patients to be
29.5 mmHg (ranged, 15 to 40 mmHg), while a decrease in
ETCO, value was associated with increased likelihood of
a patient to be transferred to ICU. In addition, both high
RR and low saturation (w/wo O,) were associated with
increased likelihood of intubation need and increased
mortality risk among hospitalized COVID-19 patients.
Accordingly, our findings support that derangement
in gas exchange during ARDS related to COVID-19 is
caused by an elevated regional ventilation/perfusion
mismatch, which is mainly due to non-perfused but
ventilated units (dead space fraction) (23).

Indeed, the presence of increased intrapulmonary shunt
in ARDS has been associated with rising PaCO, that
coincides with decreasing PETCO, (24), while alveolar
and shunt-associated dead space was reported to account
for over half of the measured physiologic dead space as
PETCO,/PaCO, fell to < 0.60 in ARDS not related to
COVID-19 (10). Hence, the ratio of PETCO,/PaCO,, an
easily calculated measure with readilyavailable technology
at the bedside, has been considered to be beneficial in
evaluating pulmonary gas exchange dysfunction in
ARDS (10), while PETCO,/PaCO, < 1 is considered to
suggest the presence of elevated intrapulmonary shunt
fraction and VD/V also in the COVID-19 setting (14).

Similarly, a decrease in the PETCO, /PaCO, ratio in
early ARDS was reported to be associated with increased
VD/VT ratio, oxygenation dysfunction, illness severity
scores and increased risk of hospital mortality in ARDS
patients (10). Similar to elevated VD/VT in early ARDS,
decreasing PETCO,/PaCO, ratio is also associated with
increasing illness severity and mortality risk and thus is
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considered likely to be used specifically for monitoring
patients with ARDS associated with COVID-19 (10,14).
In another study among COVID-19 patients, decreased
CO,; levels, possibly caused by hyperventilation during
mechanical ventilation (MV), were reported to increase
the mortality risk but had no significant impact on the
severity of pneumonia (19). The authors also reported
that after adjustment for age, history of cardiovascular
disease, WBC, platelet, oxygen support, and lymphocyte
count, decreased CO, levels remained to be predictor of
higher mortality risk in COVID-19 patients (19).

Moreover, the poor prognostic impact of decreased
CO; levels in COVID-19 patients was also reported to
be stronger in case of cardiovascular comorbidity, older
age and high D-dimer levels (19). Notably, our findings

revealed that older age, presence of comorbidity and
high D-dimer levels were associated with higher risk of
intubation need, which was found to be an independent
predictor of in-hospital mortality.

In fact, the association of high D-dimer levels with
increased the likelihood of intubation need in
hospitalized COVID-19 patients in the current study
seems also notable given that inflammatory diffuse
micro-thrombosis leading to elevated D-dimers, higher
pulmonary vascular resistance and larger dead space
fraction are considered the key pathophysiological trait
of ARDS from COVID-19, while the elevated D-dimers
are also considered an independent predictor of mortality
and enlarged pulmonary vessels in COVID-19 patients
with ARDS (23,25,26).

Table 3. Study parameters with respect to intubation need

Intubation need
p value
No (n=88) Yes (n=20)
Gender, n (%)
Female 44 (50.0) 10 (50.0) 1.00
Male 44 (50.0) 10 (50.0)
Comorbidity, n (%)
Present 49 (55.7) 18 (90.0) 0.01
Absent 39 (44.3) 2 (10.0)
CT findings, n(%)
Type 1 63 (71.6) 11 (55.0) 0.26
Type 2 7 (8.0) 3 (15.0)
Type 3 10 (11.4) 5 (25.0)
Type 4 8(9.1) 1(5.0)
Pulmonary involvement, n(%)
Yes 86 (97.7) 19 (95.0) 0.38
No 2 (2.3) 1 (5.0)
Mean (SD;min-max) Mean (SD;min-max)
Age (year) 61.5 (18.6;19.0-92.0) 75.1 (10.2;52.0-90.0) 0.002
Vital signs
Systolic blood pressure (mmHg) 130.7 (18.6;90.0-185.0) 130.7 (24.7;87.0-183.0) 0.997
Diastolic blood pressure (mmHg) 75.5 (13.5;11.0-102.0) 71.2 (9.4;53.0-88.0) 0.182
Pulse (bpm) 87.2 (18.7;21.0-140.0) 85.5 (15.9;68.0-132.0) 0.334
Respiratory rate (/min) 26.8 (6.4;15.0-48.0) 28.8 (8.4;12.0-48.0) 0.241
Body temperature (°C) 36.6 (0.6;35.8-38.8) 36.4 (0.5;35.9-38.0) 0.147
Pulmonary gas exchange
Saturation — without O, 92.3 (5.9;66.0-100.0) 87.6 (8.3;66.0-98.0) 0.007
ETCO, without O, 29.7 (5.3;20.0-39.0) 28.6 (6.3;15.0-40.0) 0.429
RR without O, 27.6 (10.0;10.0-95.0) 29.0 (8.6;12.0-48.0) 0.041
ETCO, with O, 27.3 (5.4;7.6-39.2) 24.5 (6.3;14.0-38.0) 0.570
RR with O, 24.9 (6.8;10.0-46.0) 26.6 (8.0;9.0-42.0) 0.329
Saturation with O, 95.9 (3.8;80.0-100.0) 93.1 (5.3;81.0-99.0) 0.013
Laboratory parameters
Lymphocyte (10%/uL) 3.8 (19.4;0.3-183.0) 2.7 (5.0;0.3-22.5) 0.277
Hemoglobin (g/dL) 15.0 (16.3;6.8-123.0) 11.0 (2.3;7.8-14.6) 0.011
Ferritin (ng/ml) 417.8 (481.7;9.0-2457.0) 700.4 (546.4;115.0-1650.0) 0.012
Troponin (ng/L) 0.8 (3.3;0.0-17.6) 0.2 (0.3;0.0-1.2) 0.157
D-Dimer (ng/ml) 856.0 (1093.1;85.0-5881.0) 1245.1 (1006.5;156-3014) 0.023
Potassium (mEq/L) 4.1 (0.6;2.4-6.0) 4.2 (0.9;2.9-5.8) 0.893
CT: Computed tomography; ETCO,: End-tidal CO»; RR: respiratory rate; ICU: Intensive care unit, Pearson Chi-Square, Fisher’s Exact test, Continuity Correction, Mann-Whitney U
test, Independent t test
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Table 4. Study parameters with respect to survival

Survival status
Survivor (n=100) Non-survivor (n=8) p value
Gender, n (%) 0.72
Female 51 (51) 3(38)
Male 49 (49) 5 (63)
Comorbidity, n (%) 0.15
Present 60 (60) 7 (87)
Absent 40 (40) 1(12)
CT findings, n (%) 0.40
Type 1 70 (70) 4 (50)
Type 2 8 (8) 2 (25)
Type 3 14 (14) 1(12)
Type 4 8 (8) 1(12)
Pulmonary involvement, n (%) 0.53
Yes 98 (98) 7 (88)
No 2(2) 1(12)
n Mean (SD; min-max) n Mean (SD; min-max) p value
Age (year) 100 63.5 (18.6;19-92) 8 70.5 (7.6; 58-78) 0.435
Vital signs
Systolic blood pressure (mmHg) 100 130.8 (19.6; 90-185) 8 128.8 (23.7; 87-155) 0.777
Diastolic blood pressure (mmHg) 100 74.9 (13.0; 11-102) 8 71.6 (11.5; 53-88) 0.489
Pulse (bpm) 100 86.2 (18.0; 21-140) 8 95.1 (18.7; 77-132) 0.231
Respiratory rate (/min) 100 26.6 (6.6; 12-48) 8 33.4 (6.9; 26-48) 0.007
Body temperature (°C) 100 36.6 (0.6; 35.8-38.8) 8 36.5 (0.3; 36-36) 0.795
Pulmonary gas exchange
Saturation — without O, 100 91.8 (6.6; 66-100) 8 87.1 (5.7; 79-95) 0.013
ETCO, without O, 100 29.7 (5.4; 20-40) 8 27.7 (6.5; 15-35) 0.322
RR without O, 100 27.4 (9.8; 10-95) 8 34.3 (6.5; 26-48) 0.053
ETCO, with O, 100 27.0 (5.7; 7.6-39.2) 8 24.3 (5.8; 14-32) 0.190
RR with O, 100 24.6 (6.8; 9-46) 8 32.4 (5.8;26-42) 0.002
Saturation with O, 100 95.5 (4.2; 80-100) 8 92.9 (3.8; 87-98) 0.025
Laboratory parameters
Lymphocyte (10*/L) 100 3.5(18.2;0.3-183) 8 4.7 (7.6 0.6-22.5) 0.819
Hemoglobin (g/dL) 100 14.4 (15.4; 6.8-123) 8 12.2 (2.1;9.1-14.4) 0.925
Ferritin (ng/ml) 87 471 (516; 9-2457) 7 442 (317; 115-967) 0.522
Troponin (ng/L) 82 0.8 (3.1; 0-17.6) 7 0.(0; 0-0) 0.375
D-Dimer (ng/ml) 92 909 (1087; 85-5881) 7 1163.1 (1083.7; 218-3014) 0.319
Potassium (mEq/L) 99 4.2 (0.6; 2.4-6) 7 4.2 (1.1;2.9-5.8) 0.745
CT: Computed tomography; ETCO,: End-tidal CO»; RR: respiratory rate; ICU: Intensive care unit, Pearson Chi-Square, Fisher’s Exact test, Continuity Correction, Mann-Whitney U
test, Independent t test

Our findings are consistent with previous data on the
association ofdecreased ETCO;levels with poor prognosis
in COVID-19 patients, supporting the likelihood of
elevated ventilation-perfusion mismatch due to high
dead space fraction to be a specific characteristic of
this syndrome that may provide important insights for
clinical treatment recommendations (9,19,23). Notably,
potential for lung recruitment in patients with ARDS
from COVID-19 is considered highly variable and use of
simple bedside estimates of recruitability is recommended
to guide personalized MV settings (23). Although,
shortness ofbreath, reduction of pulmonary perfusionand
increased alveolar dead space and MV hyperventilation
have been considered amongst the reasons for decreased
CO; levels (17,19,27), since most COVID-19 patients

require various forms of oxygen support, among other
treatment, clinicians are recommended to focus on MV
hyperventilation to prevent a decrease in the CO, levels
due to hyperventilation as an effective and practical
measure to improve patients’ survival and to adjust
oxygen flow in accordance with patients’ requirements to
treat pneumonia (19,28).

Certain limitations to this study should be considered.
First, potential lack of generalizability is an important
limitation due to single-center study design with
relatively small sample size. Second, lack of data on
other surrogate measures for estimating VD/VT, such as
PETCO, /PaCO, ratio or ventilatory ratio seems to be
another limitation of the present study.
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CONCLUSION

Our findings in a prospective cohort of hospitalized
patients with COVID-19 pneumonia revealed the
association of decreased ETCO, (w/wo O,) values with
lower likelihood of hospital discharge and increased
likelihood of ICU transfer. Although ETCO, values per
se had no significant impact on survival status, presence
of comorbidity, older age, high D-dimer levels increased
the likelihood of intubation need during hospitalization,
while initial general ward hospitalization, high RR (wO)
but low oxygen saturation levels (w/woQ,) predicted
the increased risk of both intubation need and mortality
in hospitalized COVID-19 patients. In this regard, our
findings emphasize the clinical significance of ETCO,-
based dynamic monitoring of pulmonary gas exchange
as combined with patient age, comorbidity status and
peripheral blood parameters in patients with COVID-19
related ARDS, in assisting clinicians to identify patients at
an increased risk of worse outcomes and thus to provide
timely tailored treatment in those with potentially dismal
prognosis.
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ABSTRACT

Aim: Hepatosteatosis is a subtype of Non-Alcoholic Fatty Liver Disease (NAFLD) with an increased significance and prevalence in recent years, progressing
to chronic liver disease and even hepatocellular carcinoma. It has become the new focus of hepatology instead of viral hepatitis in the last 5 years because of its
increasing prevalence and close association with metabolic diseases such as obesity, diabetes and hyperlipidemia. The present study aimed to make a holistic
scientometric analysis of scientific studies conducted on hepatosteatosis.

Material and Method: We analyzed scientometric analysis of “hepatosteatosis” publications that were indexed in Web of Science databases between 1980 and 2019
and found a total of 996 articles.

Results: The most published documents were original articles (80.924%). The most investigated areas in the hepatosteatosis literature were found to be
gastroenterology, biochemistry and endocrinology (n=751, 687 and 575 documents, respectively). The USA was the leading country with 371 articles, followed
by Turkey, China, Japan, Italy and Germany (n=146, 145, 81 and 58 articles, respectively). Zhang Yen was found to be the most productive author from Yanbian
University (China) and California University was the most productive institution. The hepatosteatosis literature H-index was measured as 76, with an average of

» «, » «

24.8 citations per item and a total of 24.705 citations. The most indexed keywords were found to be “hepatosteatosis’, “fatty liver”, “obesity” and “insulin resistance”.
The USA, China, UK, Germany and Italy were found to be the most cooperating countries.

Conclusion: Hepatosteatosis is an issue with increased importance and popularity with the intense interest of researchers in the past few years. The data of the
present study, in which the scientometric analysis of the studies on hepatosteatosis was performed, emphasized the importance of the subject once again and
will guide researchers for new researches to be conducted on many subjects such as which countries, institutions, individuals and journals are more interested in
hepatosteatosis, and in which areas the studies are concentrated. To the best of our knowledge, it is the first scientometric study evaluating hepatosteatosis.

Keywords: Hepatosteatosis, holistik analisis, metabolic disorders, scientometric

0z

Amag: Hepatosteatoz, son yillarda 6nemi ve prevalans: artan, kronik karaciger hastaligina ve hatta hepatoselliiler karsinomaya ilerleyen Alkolsiiz Yagl
Karaciger Hastaligrnin (NAFLD) bir alt tipidir. Artan prevalansi ve obezite, diyabet, hiperlipidemi gibi metabolik hastaliklarla yakin iliskisi nedeniyle son 5
yilda viral hepatit yerine hepatolojinin yeni odag: haline gelmistir. Bu ¢aligma, hepatosteatoz ile ilgili yapilan bilimsel ¢alismalarin biitiinciil bir scientometrik

analizini yapmay1 amaglamistir.

Gereg ve Yontem: 1980 ile 2019 yillar1 arasinda Web of Science veri tabanlarinda indekslenen “hepatosteatoz” yayinlarinin scientometrik analizini inceledik
ve toplam 996 makale bulduk.

Bulgular: En ¢ok yayinlanan dokiimanlar orijinal makalelerdi (%80,924). Hepatosteatoz literatiirtinde en gok arastirilan alanlarin gastroenteroloji, biyokimya
ve endokrinoloji oldugu bulundu (sirastyla n=751, 687 ve 575 dékiiman). ABD 371 makale ile lider iilke olurken, onu Tiirkiye, Cin, Japonya, Italya ve Almanya
takip etti (sirasiyla n=146, 145, 81 ve 58 makale). Zhang Yen'in Yanbian Universitesinden (Cin) en iiretken yazar oldugu ve California Universitesinin
en iiretken kurum oldugu tespit edildi. Hepatosteatoz literatiir H-indeksi madde basina ortalama 24,8 ve toplam 24.705 atif ile 76 olarak ol¢iildii. En ¢ok

indekslenen anahtar kelimelerin “hepatosteatoz”, “yagh karaciger”, “obezite” ve “insiilin direnci” oldugu bulundu. ABD, Cin, Ingiltere, Almanya ve Italya en
ok isbirligi yapilan iilkeler olarak belirlendi.

Sonug: Hepatosteatoz, son birkag yildir arastirmacilarin yogun ilgi gostermesi ile birlikte 6nemi ve popiilaritesi artmus bir konudur. Hepatosteatoz tizerine
yapilan aragtirmalarin scientometrik analizinin yapildig1 bu ¢alismanin verileri, konunun 6nemini bir kez daha vurgulamis ve hepatosteatoz ile hangi tilke,
kurum, kisi ve dergilerin daha ok ilgilendikleri ve aragtirmalarin hangi alanlarda yogunlastig: gibi pek ¢ok konuda arastirmacilara yapilacak yeni aragtirmalar
i¢in yol gosterici olacaktir. Bildigimiz kadariyla da hepatosteatozu degerlendiren ilk scientometric galigmadr.

Anahtar Kelimeler: Hepatosteatozis, biitiinsel analiz, metabolik bozukluklar, scientometrik
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INTRODUCTION

Hepatosteatosis is a pathological condition in which
there is an accumulation of triglycerides in hepatocytes
(1-3). When it occurs in the absence of excessive
alcohol consumption, it is called non-alcoholic fatty
liver disease (NAFLD). It is known that hepatosteatosis
is extremely common in obese and diabetic patients
(4-6). The prevalence of hepatosteatosis is increasing
rapidly worldwide due to the rapid increase in obesity
and obesity-related comorbidities. The worldwide
prevalence of hepatosteatosis is estimated to be as high
as 1 billion and is the most common cause of chronic
liver disease in the United States. Hepatosteatosis is
usually asymptomatic but is the most common cause
of elevated liver enzymes (4,7-9). Generally, the clinical
history of the patients includes alcohol use, drugs,
diabetes mellitus (DM), obesity, pregnancy and elevated
liver enzymes. Liver ultrasound is an easy way to detect
hepatosteatosis (4,10). The most important approach
for the treatment of hepatosteatosis is treatments for
the causes of hepatosteatosis.

Until 5 years ago, viral hepatitis (B and C) constituted
an important part of clinical research in the field of
hepatology. Thanks to the development of therapies
that suppress hepatitis B virus replication and highly
effective antivirals, almost all patients are cured
of hepatitis C virus infection and their complete
eradication is expected in the very near future (11).
Therefore, the focus of hepatology has recently changed
to hepatosteatosis and non-alcoholic steatohepatitis
(NASH).

Scientometrics is a statistical field investigating
academic literature in a certain area (12). Although
it has been a popular and trending scientific method
of analyzing academic publications, the medical
corpus lacks a holistic scientometric study evaluating
hepatosteatosis literature.

In this study, we aimed to evaluate the scientometric
features of the hepatosteatosis literature covering the
1980-2019 period.

MATERIAL AND METHOD

Ethics committee approval was not required for the
preparation of the article.

All data analyzed in our study were collected by using
Web of Science (WoS, Clarivate Analytics) databases.
The keyword of “hepatosteatosis” was used for our
basic search. All documents produced between
1980 and 2019 were included in the scientometric
assessment. GunnMap 2 free web source was used for
creating an info-map revealing country distribution of

the global production of the hepatosteatosis literature
(13). We created scientometric networks for keywords
and institutions in VoSviewer software (14). Ethics
committee approval was not required for the preparation
of the article. Institutional approval was obtained for
the preparation of the article. All procedures were
carried out in accordance with the ethical rules and the
principles of the Declaration of Helsinki.

RESULTS

General Features of Hepatosteatosis Literature

A total of 996 indexed articles were found between 1980
and 2019 in WoS databases. Original articles covered
80.924% of all literature followed by proceeding
papers, reviews, and case reports (339, 74, and 22
items, respectively; Table 1). The most studied areas
in hepatosteatosis literature were Gastroenterology,
Biochemistry, and Endocrinology (n=751, 687, and
575 documents, respectively; Table 1).

Productivity of Countries, Authors, Source Titles,
and Institutions

The USA was the leading country with 371 articles
followed by Turkey, China, Japan, Italy, and Germany
(n=146, 145, 81, and 58 papers, respectively; Figure 1).
The global distribution map of productivity revealed
irregularity and most countries in Africa and Central
Asia had no contribution to the literature (Figure 2).
Zhang Y from Yanbian University (China) was found
as the most prolific author and the University of
California was the most productive institution (Table
1). Six of the top ten foundations were from the USA
and China was the only developing country according
to the most contributor institutions (Table 1). The most
productive source titles in the literature were Diabetes,
PLOS One, and Hepatology (4.317, 3.715, and 3.614%,
respectively; Table 1).

58
47 45

LN

County
ITALY ®GERMANY

USA = TURKEY HCHINA =]JAPAN SOUTHKOREA UK © CANADA  SPAIN

Figure 1. Top ten countries producing documents in hepatosteatosis
area by total record count
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Table 1. Top ten document types, research areas, source titles,
authors, and organizations in hepatosteatosis literature a
Record %
oa
count

Document Type
Original Article 806 80.924
Meeting Document (Abstract) 180 18.072
Meeting Document (Full Text) 159 15.964
Review 74 7430
Case Report 22 2.209
Letter 13 1.305
Editorial Material 12 1.205
Correction 5 0502
Book 5. Wl Figure 2. Global distribution of the productivity in hepatosteatosis
Others 460 46.185| literature
Research Area
Gastroenterology 751 75.402| Citation Analysis
Biochemistry 687 68.976/ The h-index of hepatosteatosis literature was measured
gnd°§r1n°1°gy :Zg 212(3)515 as 76. Average citations per item were 24.8 and the total

enetics o . . .
S — TR n.um.ber of c1ta‘F10ns was 24',70.5 (24,184 w1th09t self-
Pathology 337 33.835 Citations). Starting year of citations was 1986 with one
Cell Biology 336 33.735| record. The peak year was 2019 with 4003 citations.
Pharmacology 312 31.325  The most cited document was an original article titled
Lludida 20320382 “Identification of a lipokine, a lipid hormone linking
Immunology 192 19.277 . . . s>

adipose tissue to systemic metabolism” by Cao et al.

Journal Name ) i ; )
IDfelcics 43 4317| published in 2008 in the journal Cell.
;I;Sastc?l:gey ;Z ;ZLSL Scientometric Networks Analyses
FASEB Journal 29 2:912 A scientometric network map of the most indexed
Journal of Hepatology 23 2309| keywords revealed a flower pattern in which the
Journal of Lipid Research 21 2108 keywords of “hepatosteatosis’, “fatty liver’, “obesity”
{;u;n:l {’fl?l"l"glcal Chemistry 1593 1’282 and “insulin resistance” were centered (Figure

1abetologla o
Endocrinology TR 3) The most. l;}S(id ke:yvzo‘lzfis were d.etecte% :[‘0 be
Cell Metabolism 14 1.406 hepatosteatosis”, “obesity”, “insulin resistance”, “non-
Author Institution Country alcoholic fatty liver disease” and “fatty liver” (Table 3).
ZhangY  Yanbian University China 13 1.305| The most collaborative institutions were the Chinese
Gonzalez FJ Eg:ﬁﬁal lipsibirices i USA 12 1205 Academy of Sciences, Shanghai Jiao Tong University,
HinesIN  East Carolina University ~ USA 11 1104 and Harvard University (total link strength= 20, 17,
LiY Guangxi University China 10 1.004| and 15, respectively, Figure 4). The USA, China, the
Kahn CR  Harvard Medical School USA 9 0904 UK, Germany, and Italy were the most cooperative
2;‘3?“ MPH gnfverSTty Oii‘oulihlf hoictess IUSA g g'ggi countries according to the scientometrics network

1mano niversity or 1sukuba apan b . .
Wheeler ol P (totallink strength= 202, 96, 55,47, and 43, respectively;
MD East Carolina University USA 9 0904 Figure 5).
Farese RV University of South Florida ~ USA 8 0.803
Thssain - Winthrop University USA 8 0803
Organizations Country
University of California System USA 36 3.614 IR L
Harvard University USA 30 3.012 7 e
National Institutes of Health USA 26 2.610 »&m&f _
University of Texas System USA 23 2.309 AR m:':"-s"' . Su::)‘:. et
University of North Carolina USA 20 2.008 .‘9- - iw.:’m .:,,f‘.m
Chinese Academy of Sciences China 17 1.707 g ﬂ‘;ﬂ’:- -

o A TR T N ¥ a7 ! o

g:(linro de Investigacién Biomédica en Spain 17 1707 s
Institut National de la Santé et de la T e
Recherche Médicale France 17 1.707 W)
Shanghai Jiao Tong University China 15 1.506 A vosdewar
University Of North Carolina USA 15  1.506
Total 996 100 Figure 3. Scientometric network of the most used keywords in
2Total percentage may exceed 100% because certain items were included in more than hepatosteatosis literature
one category.
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Table 2. The ten most-cited manuscripts by time periods on hepatosteatosis

Article Author Journal name/published ol svesgelailon
citation per year

Identification of a lipokine, a lipid hormone Cao, Haiming; Gerhold, Cell 677 52,08
linking adipose tissue to systemic metabolism  Kristin; Mayers, Jared R.; et al. :
Fibroblast Growth Factor 21 Corrects Obesity Coskun, Tamer; Bina, Holly A.; .
in Mice Schneider, Michael A.; et al. Endocrinology 667 51.31
Endoplasmic reticulum stress in liver disease lﬁ/iﬂggllilarmeet; Kemlionml Journal of Hepatology 655 65.50
Essential metabolic, anti-inflammatory, and Hsu, Shu-hao; Wang, Bo; Kota, Journal of Clinical

» - . . o T : S 475 52.78
anti-tumorigenic functions of miR-122 in liver ~ Janaiah; et al. Investigation
Adipocyte-derived Th2 cytokines and myeloid e Ty
PPAR delta regulate macrophage polarization KaT]g, Kihwa; Reilly, Sh.annon Cell Metabolism 466 35.85

. . o M.; Karabacak, Volkan; et al.

and insulin sensitivity
Impaired regulation of hepatic glucose Matsumoto, Michihiro; Pocai,
production in mice lacking the forkhead Alessandro; Rossetti, Luciano;  Cell Metabolism 376 26.86
transcription factor foxol in liver etal.
Crucial role of a long-chain fatty acid elongase, =~ Matsuzaka, Takashi; Shimano, Obesit 330 2357
Elovl6, in obesity-induced insulin resistance Hitoshi; Yahagi, Naoya; et al. Y :
Cafeteria Diet Is a Robust Model of Human Sampey, Brante P; Vanhoose,
Metabolic Syndrome with Liver and Adipose Amanda M.; Winfield, Helena ~ Obesity 296 29.60
Inflammation: Comparison to High-Fat Diet! ~ M.; et al.
Dephosphorylation of translation initiation Oyadomari, Seiichi; Harding,
factor 2 alpha enhances glucose tolerance and ~ Heather P; Zhang, Yuhong; Cell Metabolism 291 22.38
attenuates hepatosteatosis in mice etal.
Adipocytokines in obesity and metabolic disease Cao, Haiming Journal of Endocrinology 282 40.29

Table 3. Most used 20 keywords by decades in the literature related
to hepatosteatosis literature

Keyword (Total link strength)

1. Hepatosteatosis (279)

Obesity (191)

Insulin resistance (92)
Non-alcoholic fatty liver disease (81)
Fatty liver (71)

Oxidative stress (71)

Metabolic syndrome (66)

Liver (65)

Diabetes (64)

Lipid metabolism (56)

N ° I S B - Rl

(U
=)

. Inflammation (52)
. Type 2 diabetes (50)
. Steatosis (49)

. Dyslipidemia (47)

. Fibrosis (43)

e e e e
A U1 e W N

. Lipogenesis (36)

—_
N

. Adiponectin (34)

—
co

. Hepatic steatosis (33)
. Mitochondria (32)
. Atherosclerosis (29)

N =
[=RNe]

german ctr diabet res dzd

vanderbilt univ
duke univ

iv o
univ owa i
mon: iv chinese acad sci
shangh: long univ
univ calif san l ing univ

suny downstate med ctr

Figure 4. Scientometric network of the most collaborative countries
in hepatosteatosis literature
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Figure 5. Scientometric network of the most collaborative
institutions in hepatosteatosis literature
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DISCUSSION

Although fatty liver had been known for many years, it
has not been considered as a separate disease until 1980.
An increasing number of studies have been conducted
on hepatosteatosis since this date and the importance
of hepatosteatosis was emphasized in these studies.
Hepatosteatosis is among the subtypes of NAFLD.
NAFLD is the fastest growing chronic liver disease
with a worldwide prevalence of approximately 25%.
Nearly 30% of NAFLD can lead to fibrosis, cirrhosis,
liver failure and even hepatocellular carcinoma (15).
Hepatosteatosis, which is a subtype of NAFLD, is
known to be extremely common in obese patients and
patients with diabetes. There is a significant increase
in hepatosteatosis because of the significant increase
in the prevalence of obesity and diabetes all over the
world (4). It can be argued that the prevalence of
hepatosteatosis will also increase in the future with
the addition of sedentary lifestyles, which is among
the important problems of our age, to these metabolic
disorders. Although the main focus of hepatology was
viral hepatitis (especially hepatitis B and C) until recent
times, today, significant increases are reported in
studies conducted on hepatosteatosis and NAFLD (16).
According to the literature review conducted in the
present study, it was found that only one scientometric
study was conducted regarding NAFLD and NASH,
but no scientometric studies have yet been conducted
for hepatosteatosis. To the best of our knowledge, the
present study will make a significant contribution
to the literature and scientists because it is the first
scientometric analysis to evaluate hepatosteatosis.
This scientometric analysis can save researchers time
by evaluating hepatosteatosis studies in the literature
accurately and quickly, and guide researchers in future
hepatosteatosis studies. The results of this study can
help scientists on many issues, such as which keywords
researchers will commonly use, which journals,
institutions and countries will be most interested in
hepatosteatosis studies.

The interest of researchers in hepatosteatosis studies
began in the early 1980s and has continued to increase
until our present day. Obesity and diabetes, which
are major public health problems all over the world,
are the leading causes of death and disability and
are closely related to hepatosteatosis (4,17). The fact
that hepatosteatosis is both significantly increased in
prevalence and associated with important metabolic
diseases may explain why researchers have recently
been more interested in hepatosteatosis and the
increase in the literature in this area. In the analysis in
the present study, it was found that the United States
of America (18), the country that has the highest
obesity prevalence in the world, is by far the country
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with the highest contribution to the hepatosteatosis
literature with 371 articles. No African country was
in the top 10. The prominent country in Europe was
Turkey, but it was China in Asia. When the keyword
network was examined, it was seen that hepatosteatosis
is associated with many metabolic disorders, especially
“obesity”, “fatty liver”, “insulin resistance”, and “lipid
metabolism” These data emphasize the importance of
hepatosteatosis. For hepatosteatosis, gastroenterology,
biochemistry and endocrinology were the three most
investigated fields and original articles constituted
80.92% of the studies. Diabetes was the journal that
contributed the most to the literature with 43 articles.
Although 7 out of the top 10 most prolific authors
were from the United States, Zhang Y from Yanbian
University (China) was found to be the most prolific
author. Regarding the hepatosteatosis literature, the
top 5 most productive institutions were also from the
USA, with California System University being the most
productive institution with 36 studies. Among the top
10 contributing institutions were 2 from China and 1
from Spain and France.

The most important limitation of the present study
was that all analyzed data were collected by using only
the Web of Science database. We think that there is a
need for scientometric analysis of hepatosteatosis by
scanning other databases along with Web of Science.

CONCLUSION

The results of the study clearly showed the relationship
of hepatosteatosis with metabolic disorders such as
obesity, diabetes and dyslipidemia, and the importance
that scientists attached to this issue recently. The
importance given to hepatosteatosis by scientists in the
USA, which is one of the countries where obesity and
diabetes are big problems, was among the prominent
characteristics. We think that the data of the present
studywill guide other studies tobe conducted on subjects
such as which countries, institutions, individuals and
journals are more interested in hepatosteatosis and in
which areas the studies are concentrated.
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0z

Amag: Bu ¢aligmada immiinglobiilin G4 iliskili hastalikta (IgG4-IH) klinik tutulum &zelliklerinin, nitks oranlarinin ve niiks ile iligkili
faktorlerin belirlenmesi amac¢lanmistir.

Gereg ve Yontem: Calismamiza IgG4-1H tanisiyla 36 hasta dahil edildi. Bu hastalarin demografik, klinik, laboratuvar, radyolojik bulgulari,
steroid, immiinsiipresif tedavi rejimleri ve niiks oranlari retrospektif olarak kaydedildi.

Bulgular: Hastalarin %36’s1 kadindi ve ortalama yas 58,5+13,2 yild1. Remisyon orani %56, niiks orani ise %19 olarak tespit edildi. ik tant
aninda pankreatit ve retroperitoneal fibrozisi olan hastalarda niiks orani daha yiiksekti (p=0.001). Tek degiskenli analize gore, niiks ile iligkili
bulunan faktorler su sekildeydi: Hastalik siiresi (p=0.001), alerji 6ykiisii (p=0.018), sigara kullanimi (p=0.027), eozinofili (p=0.001), total IgE
(p=0.005) ve kreatinin yiiksekligi (p=0.001). Cok degiskenli analizde ise hastalik siiresi (Odds orani (OO) [%95 giiven araligi (GA)]=1.1.
[1.01-1.20]; p=0.016) niiks ile iliskili bagimsiz risk faktorii olarak bulundu.

Sonug: IgG4-1H’li hastalikta niiks riski, tan1 aninda pankreas ve retroperitoneal tutulumu olmasi, alerji dykiisii, sigara kullanimi, eozinofili,
total IgE ve kreatinin ytiksekligi ile iliskiliydi. Bu risk faktorlerini tasiyan hastalarda kombine imminsiipresif tedavilerin tercihi ve steroid
dozunun kontrollii azaltilmasi niiksii engellemekte yararl olabilir.

Anahtar Kelimeler: 1gG4 iliskili hastalik, niiks, retroperitoneal fibrozis

ABSTRACT

Introduction: In this study, it was aimed to determine the clinical features of involvement, relapse rates and relapse-related factors in
immunoglobulin-G4-related disease (IgG4-RD).

Materials and Method: Thirty-six patients with IgG4-RD were included in our study. Demographic, clinical, laboratory, radiological

findings, immunosuppressive treatment regimens and recurrence rates of these patients were recorded retrospectively.

Results: 36% of the patients were female and the mean age was 58.5+13.2 years. The remission rate and relapse rate were 56% and 19%,
respectively. Recurrence was detected more frequently in the coexistence of pancreatitis and retroperitoneal fibrosis at the time of diagnosis
(p=0.001). Based on univariate analysis, factors associated with relapse were attributed as follows: disease duration (p=0.001), history of
allergy (p=0.018), smoking (p=0.027), eosinophilia (p=0.001), total IgE (p=0.005) and elevated creatinine (p=0.001). In multivariate analysis,
disease duration (odds ratio (OR) [95% confidence interval (CI)]=1.1. [1.01-1.20]; p=0.016) was found to be an independent risk factor for
relapse.

Conclusion: The risk of recurrence in disease with IgG4-RD was associated with pancreatic and retroperitoneal involvement at the time of
diagnosis, history of allergy, smoking, eosinophilia, high total IgE and creatinine. Combined immunosuppressive therapy and slow steroid

dose reduction are important to prevent relapse in high-risk patients.

Keywords: IgG4-related disease, relapse, retroperitoneal fibrosis
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GIRIS

Immiinglobulin G4 ile iliskili hastalik (IgG4-1H), birden
fazla organ sistemini etkileyebilen immiin aracil fibro-
inflamatuar bir hastaliktir (1). Klinik bulgulari, tutulan
organ ve tutulum siddetine gore degiskenlik gosterir.
Siklikla birden fazla organ sisteminin tutulumu gorilir
(2). Gozyast ve titkriik bezleri, hipofiz, pankreas, safra
yollari, retroperitoneal doku, akcigerler, bobrekler, aorta,
meninksler, prostat ve tiroid bezi tutulabilir (3,4). En sik
etkilenen organlar tiikriik bezi, lakrimal bez ve pankreas-
tir (2). Organomegali nedeniyle tikaniklik veya basi bul-
gular1 goriilebilecegi gibi organin hiicresel infiltrasyonu
veya fibrozisine bagli organ disfonksiyonu ve yetmezlik
bulgular1 da goriilebilir (5). Aort diseksiyonu ve ani kar-

diyak oliim, morbidite ve mortalite riskinde artisla ilis-
kilidir (1).

Taniigin klinik, serolojik, radyolojik ve patolojik verilerin
korelasyonu gereklidir (5). Patolojik érneklerde, lenfop-
lazmasitik hiicre infiltratlari, storiform fibrozis, oblite-
ratif flebit ve IgG4+ plazma hiicre infiltratlar1 karakte-
ristiktir (1). Klinik, serolojik ve radyolojik bulgularin
kombinasyonu ile biyopsi yapilmadan da tan1 konulabilir
(5). IgG4-1Hda alerji dykiisii, serum Ig E diizeylerinde
artis vardir (6). Hastalik kortikosteroid tedavisine iyi ya-
nit verir. Kortikosteroidler IgG4-IH tedavisinde remis-
yon indiiksiyonu i¢in ilk basamakta 6nerilmektedir (7).
Ancak, yiiksek riskli hastalarda kortikosteroid dozunun
azaltilmasi veya kesilmesini takiben niiks siktir (3,4). Bu
nedenle, aktivitesi ve niiks riski yiiksek hastalarda bas-
langigtan itibaren rituksimab gibi B-hiicresi azaltic1 veya
diger immiinsiipresif tedaviler kullanilmasi akilc1 bir
yaklagim olabilir (3,4,7,8,9). Yakin ge¢miste tanimlanmis
bir hastalik olmasi, heterojen bir klinik gostermesi nede-
niyle halen standart bir tedavi yaklasimi yoktur. Steroid
tedavisinin monoterapi veya diger immiinsiipresif ajan-
larla kombine sekilde kullanimi halen tartigma konusu-
dur (9,10,11).

Giiniimiizde, IgG4-IH'da uzun vadeli prognostik sonug-
lar, farkli organ tutulumlarinda tedavi sekli ve niikssiiz
sagkalim ile ilgili veriler belirsizdir. Literatiirde niiksii
ongoriici faktorler ile ilgili sinirli sayida ¢aliyma mev-
cuttur (10,12). Bu ¢aligmada IgG4-IH'da niiks ile iligkili
prediktif faktorlerin belirlemesi amag¢lanmaktadir.
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Aragtirmalar Etik Kurulu tarafindan onaylandi (Tarih:
07.09.2022, Karar No: KA22/314) ve Bagkent Universi-
tesi Arastirma Fonu tarafindan desteklendi. insan kati-
limcilar: igeren tiim prosediirler, Kurumsal Arastirma
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Deklarasyonuna ve sonraki degisiklikleri veya karsilagti-
rilabilir etik standartlarina uygun olarak gergeklestirildi.

Baskent Universite Hastanesi Romatoloji Boliimii'nde
Ocak 2012 ile Temmuz 2022 tarihleri arasinda IgG4-1H
tanis1 konulan 18 yas iistii toplam 36 erigkin hastanin
tibbi kayitlar1 geriye doniik olarak incelendi. 2011 kli-
nik tan1 kriterleri (13) ve 2019 klasifikasyon kriterlerini
(14) karsilayan, IgG4 diizeyi >135 mg/dl ve 3 aydan uzun
takip siiresi olan hastalar ¢aliymaya dahil edildi. Es za-
manli kanser, enfeksiyon, hematolojik hastalik veya diger
romatizmal hastalig1 olanlar ve anti-notrofil sitoplazmik
antikor (¢ ANCA ve p ANCA) serolojisi pozitif hastalar
calisma dis1 birakildi. Analiz i¢in toplanan degiskenler;
hastalik baslangi¢ yasi, cinsiyet, takip siiresi, organ tu-
tulumu, tutulan organ sayist (tek veya birden fazla or-
gan), serum IgG4 seviyeleri, Eritrosit sedimantasyon hizi
(ESR), C-reaktif protein (CRP), serum kreatinin sevi-
yesi, hemoglobin, eozinofil sayisi, anti-niikleer antikor
(ANA), c ANCA ve p ANCA serolojisi (ELISA yontemi
ile), Ig E diizeyi, proteiniiri ve hematiiri varlig1 idi. Rad-
yoloji bulgular1 ve biyopsi sonuglari, tedavide kullanilan
ilaglar, remisyon ve niiks oranlar1 kaydedildi. Verilerin is-
tatistiksel analizi planlandi. Alerji 6ykiisii ve sigara kulla-
nimi kaydedildi. 2 veya iistii organ tutulumu ¢oklu organ
tutulumu olarak kabul edildi.

Tedavi Yanit1 ve Niiks Tanimi

Remisyon; klinik semptomlarda diizelme ve goriintiile-
me yontemlerinde iyilesme olarak tanimlandi (8). Niiks
ise remisyon saglandiktan sonra serum IgG4 seviyele-
rinde yiikselme olsun veya olmasin klinik ve radyolojik
bulgularda tekrar kotiilesme, organ fonksiyon bozukluk-
larinin ortaya ¢ikmasi veya ilerlemesi, kitle lezyonlarinin
tespit edilmesi olarak tanimlandi (8).

Istatistik Yontemi

Verilerin istatistiksel analizinde SPSS 25.0 paket progra-
mi kullanildi. Kategorik olgiimler say1 ve yiizde olarak,
stirekli 6lgiimlerde ortalama ve standart sapma (gerekli
yerlerde ortanca ve minimum-maksimum) olarak ozet-
lendi. Kategorik degiskenlerin karsilastirilmasinda Ki
Kare test ya da Fisher test istatistigi kullanildi. Gruplar
arasinda siirekli ol¢iimlerin karsilastirilmasinda dagi-
limlar kontrol edildi, degiskenler nonparametrik dagilim
gostermediginden Mann Whitney U testi kullanildi. Cok
degiskenli analiz yontemi olarak Logistik Regresyon ana-
lizi Back-Wald metodu kullanildi. Tek degiskenli analiz
sonucu p<0.10 olanlar logistik regresyon modeline ek-
lendi. Tim testlerde istatistiksel onem diizeyi 0.05 olarak
alind1.

BULGULAR

Hasta Profili
Calismamiz, yas ortalamas: 58,5+13,2 yil ve katilimci-
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larin %36’si1n kadin oldugu toplam 36 hasta ile yapil-
di. Ortalama takip stiresi 47 (3-180) aydi. Hastalarin
%11’inde alerji 6ykiisii mevcuttu. Ortalama serum IgG4
diizeyi 267mg/dl (min 141-maks 1450) olarak hesaplan-
di. IgG4 diizeyinin 2 katindan yiiksek oldugu hasta sayisi
%50 (n=18) idi. Hastalarin temel demografik, klinik ve
laboratuvar verileri Tablo 1'de gosterilmistir. %19 hasta-
da total IgE yiiksekligi (>100 IU/mL) tespit edildi. Tan1
%39 hastada biyopsi ile dogrulandi.

Tablo 1. Hastalarin Demografik, Klinik ve Laboratuvar verileri

Parametreler Degerler
Cinsiyet (Kadin) 13 (%36)
Yas (Yil) 58,5+13,2
Hastalik siiresi (Ay) 61 (6-143)
Alerji dykiisii 4(%I11)
Sigara kullanimi 21 (%58)
IgG4 diizeyi, mg/dL 267 (141-1450)
ESH, mm/sa 47 (5-103)
C-Reaktif Protein, mg/dl 24 (1-231)
Kreatinin, mg/dl 0,8 (0,5-7,5)
Hemoglobin, gr/dl 10.6 £1.9
Ig E diizeyi, IU/mL 66 (12-680)
Ig E yiiksekligi 7 (19)
Eozinofil sayisy, hiicre/ul 210 (10-2000)
ANA pozitifligi 7 (19)
Tek organ tutulumu 13 (36)
Coklu organ tutulumu (>2) 23 (64)
Remisyon orant 20 (56)
Niiks siklig1 7 (19)
Tedavi kesilen hasta sayis1 15 (42)
Oliim 2 (6)
Aritmetik Ortalama +Standart Sapma, ortanca (minimum- maksimum), n (%),
Immiinglobiilin G4: IgG4, ESH: Eritrosit sedimentasyon hizi, Immiinglobiilin E: Ig E,
ANA: Anti-niikleer antikor

Klinik Tutulum Sekilleri

En sik tutulan organlar lakrimal ve tiikritk bezleriydi
(%25). Hastalarin %64’iinde tan1 aninda ¢oklu organ tu-
tulumu mevcuttu. Hastalarimizin tutulum sekilleri Tab-
lo 2de gosterilmistir. Coklu organ tutulumu olarak en
siklikla retroperitoneal doku ve aorta %17 (n=6), ikinci
siklikla ise retroperitoneal doku ve pankreas %14 (n=5)
birlikteligi saptandi.

Tablo 2. Tutulan Organ Sistemleri, n (%)

n (%)
Lakrimal veya tiikiiriik bezi 9 (25)
Retroperitoneum- aorta 6 (17)
Retroperitoneum- pankreas 5(14)
Pankreas - lenf nodu 4(11)
Tiikriik bezi- pankreas 4(11)
Akciger- norolojik 4(11)
Norolojik 2 (6)
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| Akciger 2(6) |

Niiks

Remisyon orani %56 (n=20) ve niiks orani ise %19 (n=7)
idi. Hastalarin %42’sinde ise tam remisyon saglandi ve
takipte niiks ile karsilagilmadi. Hastalarin %89 (n=32)u
kombine immiinsiipresif tedavi aldi. Niiks grubunda
(n=7); 2 hasta prednizolon ve siklofosfamid, 2 hasta
prednizolon ve metotreksat, 3 hasta ise prednizolon ve
azatiyoprin tedavisi aldi. Nitks olmayan grupta (n=29)
ise 1 hasta prednizolon ve azatiyoprin, 2 hasta prednizo-
lon ve mikofenolat mofetil, 4 hasta sadece prednizolon,
6 hasta prednizolon ve metotreksat, 16 hasta prednizo-
lon, rituksimab ve siklofosfamid tedavisi kullandi. Niiks
gelisen hastalarda; alerji oykiisti varlig1 (p=0.018), sigara
kullanimi (p=0.027), Ig E yiiksekligi (p=0.005), eozinofi-
li ve kreatinin yiiksekligi (p=0.001) ve hastalik siiresinin
uzunlugu (p=0.001) niiks ile iligkili tespit edildi. Coklu
organ tutulumunda niiks daha sik gozlense de istatistik-
sel anlaml1 degildi (p=0.382). Tek degiskenli analizlerde
anlamli ¢ikan degiskenler i¢in ¢ok degiskenli lojistik reg-
resyon analizi yapildi. Cok degiskenli analizde, hastalik
stiresi (Odds oran1 (OO) [%95 giiven aralig1 (GA)]=1.1.
[1.01-1.20]; p=0.016) niiks ile iligkili bagimsiz risk fak-
torii olarak bulundu (Tablo 3). Niiks gelisen ve niiks
gelismemis IgG4-IH hastalarin kiyaslanmasi Tablo 4’te
gosterilmistir.

Tablo 3: Immiinglobiilin G4 iligkili hastalikta niiks ile iliskili

faktorlerin regresyon analizi

Parametreler Cok degiskenli P degerleri OO

analiz (%95 GA)
Hastalik siiresi (Ay) 0,016 1,1 [1,01-1,20]
Alerji oykist 0,947 0,8 [0,0-358,8]
Sigara kullanimi 1,000 0,0 [0,0-]
Eozinofili 0,565 1,0 [0,99-1,01]
Total IgE 0,084 1,1 [0,9-1,10]
Kreatinin 0,137 3,5[0,7-18,8]
0O0: Odds orani, GA: giiven aralig1, p<0.05 anlaml

Tablo 4. Niiks gelisen IgG4 iliskili hastalarin kiyaslanmasi

Niiks gelisen  Niiks gelismeyen
grup (n=7) grup (n=29)
Yas (Yil) 59,8+10,9 58,1+13,9 0.845
Cinsiyet (Kadin) 2(29) 11 (38) 1.000
Hastalik stiresi (Ay) 120 (62-143) 48 (6-134) 0.001
Alerji dykiisii 3(42,9) 1(3,4) 0.018
Sigara kullanimi1 7 (100) 14 (48) 0.027
Tek organ tutulumu 1(14) 12 (41) 0.382
Coklu organ tutulumu 6 (86) 17 (59) 0.382
IgG4 316 (194-352) 124 (119-139) 0.754
IgE diizeyi, IU/mL 236 (40-640) 60 (12-680) 0.005
C-Reaktif Protein, mg/dl 63 (12-124) 20 (1-123) 0.131
ESH, mm/sa 53 (30-87) 40 (5-103) 0.366
Eozinofil sayisi 1180 (79-1950) 200 (10-2000) 0.001
Kreatinin, mg/dl 1,9 (0,7-14) 0,7 (0,5-3,7) 0.001
Tedavi kesilen hasta sayis1 2(29) 13 (45) 0.676
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Retroperiteneum, pankreas 5(71) 0 (0) 0.001

n (%), p<0.05 anlaml, 1mmﬁnglobiilin G4: IgG4, ESH: Eritrosit sedimentasyon hizi, immi’mglobﬁlin
EIgE

Bir hastada 5. yildan sonra mesane kanseri gelisti. 2 hasta
kaybedildi. Bu hastalarin 6liim nedenleri hepatit B re-ak-
tivasyonuna bagli fulminan hepatit ve sepsisti.

TARTISMA

IgG4-IH son yillarda daha iyi tanimlanmig ancak seyri ve
prognozu ile ilgili verilerin halen sinirli oldugu bir has-
taliktir. IgG4-1H'da tan1 anindaki mevcut klinik bulgular
ile nitks arasindaki iligskinin ortaya konmasi, bu hastala-
rin prognozu, ideal tedavi stratejileri, morbidite ve mor-
talite riskini belirlemek agisindan énemlidir. IgG4-IHda
steroid tedavisinin kesilmesinden veya azaltilmasindan
sonra niiks oranlar1 %24-63 arasinda bildirilmektedir
(8,15,16). Cogu calismada niiks hizi %30’un iizerinde ra-
por edilmektedir (12).

Bizim ¢alismamizda ise niiks orani %19 olarak saptandu.
Literatiire gore niiks orani ¢aliymamizda daha disiikti.
Culver ve ark. (17) ¢alismasinda niiks oran1 %57,7’idi. Bu
calismada hastalarin %79’u steroid monoterapisi almis-
t1. Yine remisyon indiiksiyonda sadece steroid kullanan
baska bir ¢aligmada niiks orant %37 olarak tespit edildi
(7). Hastalarin %68’nin sadece rituksimab aldig1 bagka bir
caligmada ise niiks orani %37di (18). Bizim ¢aligmamizda
ise niiks oraninin diisitk olma sebebinin, ¢oklu organ tu-
tulumu olan ve IgG4 diizeyi esik diizeyin 2 katindan yiik-
sek olan hastalarin tanidan itibaren kombine immiinsiip-
resif tedavi almasi ve steroid tedavisine en az 6 ay siireyle
devam edilmesi ile iliskili oldugunu diisiinmekteyiz.

Hastalarimizin ortalama serum IgG4 diizeyi 267 mg/dl
idi. Hastalarin %50 sinden fazlasinda ise serum IgG4
diizeyinde 2 katindan daha yiiksek tespit edildi. Culver
ve ark. (17) ¢alismasinda serum IgG4 diizeyinin 280 mg/
dl ve iizerinde olmas1 IgG4-1H teshisi i¢in faydali oldu-
gu tespit edilmistir. Bu ¢alismada ayrica IgG4 diizeyi ve
¢oklu organ tutulumu ile niiks arasinda iliskili de ortaya
koyulmugstur (17). Literatiirde serum IgG4 diizeyi, seri
ol¢timleri ve niiks arasinda, farkli calismalarda farkl: so-
nuglar elde edilmistir (12,17,18). Calismamizda da IgG4
diizeyi, takip 6l¢timleri ve niiks arasinda iliski saptanma-
di. Niiks ile coklu organ tutulumu arasinda da iligki tespit
edilmedi. Coklu organ tutulumu olan hastalarda niiks
daha sik goriilmekle beraber bu oran istatistiksel anlamli
degildi. Bunun da ¢aligmaya dahil edilen hasta sayisinin
az olmasiyla iliskili olabilecegini diistiniiyoruz.

IgG4-1Hda, serum Ig E diizeyleri %34-86 oraninda yiiksek
saptanmaktadir (19). Yine periferal kan ve doku eozinofi-
lisi ve alerji Oykiisii de bu hastalarda yiiksek tespit edilebilir
(18-20). Eozinofilisi ve alerji 6ykiisii de baz1 ¢aligmalarda

niiksle iligkili bulunmustur (12,17-19). Literatiirde IgE’nin
380 IU/L diizeyinden yiiksek olmasi ile niiks arasinda
korelasyon gosterilmis ve bu hastalarda yakin takip one-
rilmistir (18,19). Caliymamizda hastalarin %19’unda IgE
yiiksekligi tespit edildi. Ortalama IgE diizeyi ise 236 IU/
ml idi. Serum eozinofil ve IgE yiiksekligi ile niiks arasinda
bizim hasta grubumuzda da literatiirle uyumlu olarak is-
tatistiksel anlamli iligki tespit edildi. Alerji oranimiz ¢alis-
mamizda nispeten diisiiktii (%11). Bunun da ¢aligmanin
retrospektif olmasi, ykii alma sirasinda alerjinin yeterin-
ce sorgulanmamas ile iligkili olabilecegini diigiiniiyoruz.
277 hastayla Cinde yapilan bir Kohort ¢aligmasinda, tani
aninda geng olmak, erkek cinsiyet, tan1 ve tedavi arasinda
gecen siire, alerji 6ykiisii niiks ile iligkili bulunmustur (12).
Calismamizda hastalarin %64’t erkekti. Ancak cinsiyet ve
yagla nitks arasinda iligki saptanmadi. Sigara kullanimi
ve hastalik siiresinin uzunlugu niiks ile iligkili saptandi.
Sigara, seropozitif romatoid artrit basta olmak tizere oto-
immiinite tizerine tetikleyici oldugu bilinmektedir (21).
IgG4-1H ile ilgili yapilan bir ¢alismada hastaligin ortaya
¢ikmast i¢in ilk degistirilebilir risk faktorii olarak sigara
bildirilmistir (21). IgG4-IH, niiks ve sigara kullanimiyla
ilgili literatiirde veri yoktur. Caligmamizda sigara kullanan
hastalarda niiks orani daha yiiksek saptandu.

IgG4-TH, steroid tedavisine iyi yanit verir, ancak steroid
dozunun azaltilmasi veya idame tedavi sirasinda hastalarin
ticte birinden fazlasinda niiks gelisir (12). Steroid tedavisi-
nin kesilmesi hastalik niiksii i¢in bagimsiz bir risk faktori
olarak gosterilmistir. [dame asamasinda literatiirde mono-
terapide >6,25 mg/giin steroid tedavisi 6nerilmektedir (15).
Niiks riskini azaltma igin tedaviye immiinsiipresif ajanla-
rin eklenmesi dnerilmektedir (15). Bagka bir ¢aligmada ise
steroid dozunun <0,4mg/giin’ den yavas azaltilmas azal-
mus niiks ile iligkili gosterilmis (22). Calismamizda idame
tedavide 4 mgn altinda steroid kullanan hastalarda niiks
sikliginda artis tespit edilmedi. Bunun da hastalarin diisiik
doz steroid tedavisin yani sira ek immiinsiipresif tedavi
kullanmasiyla iliskili oldugunu diisiiniiyoruz.

Literatiirde lakrimal bez, tiikiiriik bezleri, akciger, lenf
nodu, pankreas ve safra yollarinda tutulumu olan hasta-
larda niiks orani daha yiiksek bulunan ¢aligmalar vardir
(15). Bizim ¢alismamizda ise tan1 aninda retroperitoneal
ve pankreas tutulum birlikteligi olan hastalarda, niiks ris-
ki daha yiiksek oranda tespit edildi. Caligmamizda krea-
tinin ytiksekligi de niiks ile iligkili bulunmugtur. Kreati-
nin artig1 retroperitoneal tutulumu olan hastalarda tespit
edildi. Literatiirde kreatinin yiiksekligi ile niiks arasinda
iligki gosteren bir ¢alisma yoktur.

Calismamizin kisithliklari, sinirli sayida hasta ile yiirii-
tillen tek merkezli ve retrospektif bir ¢alisma olmasidir.
Calismamizin giicti, hastalarin ayni hekim tarafindan
diizenli takip edilmesidir.
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IgG4-IHda niiks igin risk faktdrlerinin belirlenmesini
saglayacak, ideal tedavi igin yol gosterici olacak, daha
fazla sayida hasta iceren, prospektif ve ¢cok merkezli ¢a-
lismalara ihtiyag vardir.

SONUC

IgG4-IHda tan1 anindaki klinik bulgular ile niiks arasin-
daki iligkinin ortaya konulmasi, bu hastalarin prognozu
ve mortalite risklerinin belirlenmesi ve tedavi planlama-
sinda 6nemlidir. Calismamizda tanida serum IgE, eozi-
nofil ve kreatinin yiiksekligi, alerji 6ykiisii, hastalik stiresi
ve sigara kullanimi niiks ile iliskili faktorler olarak tespit
edildi. Hastalik siiresi niiks ile iligkili bagimsiz risk fak-
torii olarak bulundu. Retroperitoneal doku ve pankreas
tutulumu olmasi niiks igin risk tastyordu. Bu risk faktor-
lerine sahip hastalarin niiks agisindan daha dikkatli ve
yakindan takip edilmesi gerektigi kanaatindeyiz. Bu has-
talarda uzun stireli kombine immiinsiipresif tedavi kulla-
nimi niiks, mortalite ve morbidite oranlarinda azalmaya
yol agabilecegini diisiiniiyoruz.
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0z
Amag: Pandemide kanser hastalarinin immiinsupresif olmalar1 nedeniyle COVID-19 enfeksiyonuna yakalanma riskinin arttigini ve
enfeksiyona bagli mortalite oranlarinin genel popiilasyondan daha yiiksek oldugunu biliyoruz. Calismamizda meme kanseri nedeniyle

radyoterapi yapilan hastalarda pandemi etkilerini gézlemlemek, COVID-19 enfeksiyonunu agir gecirmelerini etkileyen faktorleri analiz
etmek amaglanmustir.

Gereg¢ ve Yontem: Calismada 01/05/2019-31/12/21 tarihleri arasinda tedavi uyguladigimiz ve takipteki 122 hasta, onamlar1 almarak
tarafimizca olusturulan 20 soruluk bir form ile poliklinik kontrolleri sirasinda degerlendirildi.

Bulgular: Medyan yas 50 (aralik 25-84) olup, 62 (%50,8) hasta COVID-19 hastaligin: ge¢irmisti. Hastalarin tamaminda halsizlik yorgunluk
goriilmiistii. Hastalarin %86’s1 as1 yaptirmisti. %63,1’1 6nlem i¢in maske kullanmaktaydi. Vitamin kullanimi oran1 %21,3’tii. Hastalig1 agir
gecirenlerin higbiri vitamin kullanmamusti (p:0,61). Erken evre hastalarda ileri evre hastalara gére vitamin kullanimi daha azdi (p:0,005).
Yas, performans, evre, hastalig1 tedavi oncesi veya sonrasinda gegirmis olmak, asinimn yapilis zamani hastaligin agir gegirilmesi tizerinde
istatistiksel olarak anlamli bulunmamuistir.

Sonug: Onkoloji hastalarinin radyoterapi siirecinde COVID-19 enfeksiyonundan korunmada as1, maske ve mesafenin en etkili yontemler
oldugu goriilmustiir. Vitamin kullanimi ve kullanilan vitamin tiriiniin COVID-19 enfeksiyonunun siddetine etkisini degerlendirebilmek
i¢in daha fazla hasta sayisina ihtiyag vardir.

Anahtar Kelimeler: COVID-19, meme kanseri, onkoloji, pandemi

ASBTRACT

Objective: We know that the risk of contracting COVID-19 infection increases due to the immunosuppression of cancer patients in the
pandemic and the mortality rates due to infection are higher than the general population. In our study, it was aimed to observe the effects
of the pandemic in patients who received radiotherapy for breast cancer, and to analyze the factors affecting their severe COVID-19
infection.

Materials and Method: In this study122 patients who were treated and followed up between 01/05/2019-31/12/21 were evaluated during
their outpatient clinic controls with a 20-question form created by us after taking their consent.

Results: The median age was 50 (range 25-84), and 62 (50.8%) patients had COVID-19 disease. Fatigue was observed in all patients. 86%
of the patients had been vaccinated. 63.1% of them were using masks for precaution. The rate of vitamin use was 21.3%. None of the
patients with severe disease used vitamins (p:0.61). Vitamin use was less in early-stage patients than in advanced-stage patients (p:0.005).
Age, performance, stage, having the disease before or after treatment, time of vaccination were not found statistically significant on severe
disease.

Conclusion: It has been seen that vaccination, mask and distance are the most effective methods in the prevention of COVID-19 infection
in the radiotherapy process of oncology patients. A larger number of patients is needed to evaluate the effect of vitamin use and the type
of vitamin used on the severity of COVID-19 infection.
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GIRIS

Ik olarak Cin'in Vuhan Eyaletinde saptanan koronaviriis
hastaligi (COVID-19), Mart 2020de Diinya Saghk Orgiitii
(DSO) tarafinca kiiresel bir salgin olarak kabul edilmistir.
Ates, oksiirtik, nefes darlig, halsizlik ve yorgunluk siklikla
karsilasilan semptomlaridir (1).

Kanser, kardiyovaskiiler hastaliklar, akciger hastaliklari, di-
yabet gibi kronik saglik sorunlari olan kisilerde COVID-19
enfeksiyon riski daha fazladir (2). Mevcut hastaliklar1 ve te-
davileri nedeniyle immiinsupresif olan kanser hastalarinin
COVID-19 hastaligina yakalanma olasiliklar yiiksek olup,
calismalarda kanser hastalarinda bu hastaliga bagli mor-
talite oranlar1 normal popiilasyondan daha yiiksek olarak
bulunmugtur. Zhang ve arkadaslarinin (3) yaymladigi me-
taanalizde kanser tanis1 olan COVID-19a bagh mortalite
orani (%22,4) normal popiilasyona gore daha yiiksek bulun-
mustur. Ayrica Cin verilerine gore kanser olmayan hastalara
kiyasla mekanik ventilasyon veya yogun bakim {initesine
kabul edilme veya dliim riskinin 3,5 kat daha yiiksek bulun-
mustur (4).

Hastalig1 iyilestirebilecek kesin bir tedavinin olmamasi, vi-
riisiin bulagiciligimin yiiksek olmasi, tiim diinya tilkelerinin
saghk sistemleri iizerinde olumsuz etkileri nedeniyle, ast
gelistirilmesi yoluna gidilmistir. Zayiflatilmis canli virdis,
inaktif viris, viral vektor, niikleik asit (RNA, DNA), protein
subunit ve viriis benzeri partikiil (VLP) igeren asilar gelisti-
rilmis ve bir kisim as1 acil kullanim onayz ile uygulanmaya
baglamustir (5).

COVID-19’un onkoloji hastalarinda saptanan siddetli sey-
ri nedeni ile onkoloji hastalar1 asilama igin yiiksek 6ncelikli
bir alt grup olarak kabul edildi. Ulusal Kapsamli Kanser Ag1
(NCCN), aktif kanser tedavisi goren ve tedavisi gormek tize-
re olan ve son alt1 ay icinde kanser tedavisi géren kisilerin
miimkiin olan en kisa siirede as1 yaptirmaya oncelik verme-
lerini 6neri olarak yayinladi. Amerikan Kanser Arastirma-
lar1 Dernegi (AACR), Amerikan Kanser Enstitiileri Birligi
(AACI) ve Hastalik Kontrol ve Onleme Merkezleri (CDC)
dahil olmak iizere bir¢ok kurulug, COVID-19 asist i¢in kan-
serli hastalara oncelik verilmesini tavsiye etti. Analizlerde,
asilamanin kanser hastalarinda COVID-19 bulagini 6nleme
ve COVID-19a bagh mortaliteyi azaltmada etkili oldugu
gosterilmistir (6,7).

Saghk Bakanlig1 verilerine gore bugiine kadar COVID-19
asilarina yonelik gerek ytiriitiilen klinik ¢aligmalarda gerek-
se mevcut as1 uygulamalarinda ciddi yan etkilere rastlanma-
mugtir. Asilama sonrasinda goriilen yan etkiler siklikla hafif
olup yorgunluk, bas agrisy, ates, titreme, kas/eklem agrisi,
kusma, ishal, as1 uygulanan bolgede agri, kizariklik, sislik
gibi hafif yan etkiler bildirilmistir (8).

COVID-19 pandemisi siirecinde birgok iilke saglik siste-
minin gogu alaninda degisiklikler yapma yoluna gitmistir.
Ozellikle riskli olan onkoloji hastalart i¢in giinlitk onkolojik
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pratikte degisik modifikasyonlar yapilmistir. Rutin kanser
taramalar1 gegici olarak durdurulmus, rutin takiplerde bazi
kosullarda takip araliklar1 uzatilmistir. Pandemi siiresin-
ce immiinoterapi, hedefe yonelik ilaglar ve hormonal ilag-
lar COVID-19 bulas ve mortalite riskini arttirmadigindan
bu ilaglarin kullanimi devam ettirilmistir. Kemoterapi alan
hastalarda immiinsupresyon ve enfeksiyon riski nedeni ile
uluslararasi kilavuzlar gergevesinde bazi degisikliklere gi-
dilmis, kiiratif tedavi diisiiniilen ve kemoterapiye iyi yanit
alinabilecek tiimorlerin tedavileri standart olarak devam
etmistir. Metastatik evre hastalarda ise hastayla birlikte teda-
viye karar verilmesi 6nerilmistir. Onkolojik tedavi alan has-
talarm %50’sinden fazlasi tedavi siirecinin bir asamasinda
multidisipliner ayagin 6nemli bir pargast olan radyoterapi
tedavisine ihtiya¢c duymaktadir. Meme kanserli hastalarda
da adjuvan veya palyasyon radyoterapi tedavisi uygulanir.
Ortalama 5-6 hafta radyoterapi planlanan bir hasta hafta
i¢i her giin genellikle ayaktan kontrolsiiz bir ortamdan has-
taneye gelmekte ve tedavi cihazinda yaklagik 15-20 dakika
siiren tedaviden sonra giinliik hayatina devam etmektedir.
Tedavi siiresince hastalara diger hastalardan, hasta refakat-
gileri ve departmandaki saglik personelinden veya toplu
tasimada insanlarla temastan kaynaklanabilecek bulas riski
fazladir. Riskin ¢ok oldugu meme kanserinde Saglik Bakan-
liginin COVID-19 Rehberi, 14 Nisan 2020 tarihli “Kanser
Hastalarina Bakim Veren Merkezlerde Enfeksiyon Kontrol
Onlemleri” baghikli ydnergesi ve Tiirk Radyasyon Onkolojisi
Derneginin 6nerilerine gore hasta ve hasta yakinlar, saglik
calisanlari, bekleme/tedavi alanlar1 ve takip ve tedavi sira-
sinda alinmasi gereken onlemler belirtilmistir (8).

Saglik sisteminin asir1 yiiklendigi bu kriz doneminde hasta-
larin sagkalimini olumsuz etkilemeyecek sekilde tedavi za-
manlamas, siralamasi ve dozlarinda birtakim degisiklikler
yapildi. Rutin radyoterapi pratiginde Ingiltere ve Iskandinav
tilkelerinde hipofraksiyone tedaviler siklikla kullanilmakla
birlikte tilkemizde, ABD ve bir¢ok Avrupa iilkesinde kon-
vansiyonel fraksiyone rejimleri kullanilmaktadir. COVID-19
salgini ile birlikte yapilan 6nerilerde bazi timérlerde oldugu
gibi meme kanserinde de hipofraksiyone radyoterapi rejim-
ler kullanilmustir (9,10).

Kanser hastalarinda COVID-19 maruziyetini gidermek ve
hastaliga yakalanma oranlarini azaltmak i¢in bazi 6nlem-
ler almak gereklidir. Hastalik Kontrol ve Onleme Merke-
zi (CDC), COVID-19 salginini yavaglatmanin ve sonugta
hayat kurtarmanin en etkili yolunun yeni enfeksiyonlarin
oOniine gecerek “salgin egrisini diizlestirmek” oldugunu bil-
dirmistir (11). COVID-19 enfeksiyonu baslica damlacik ve
temas yoluyla bulasir. Hem asemptomatik hem de hastalik
belirtileri gosteren bireyler hastalig1 bagkalarina bulastirabi-
lecegi i¢in herkesin korunma dnlemlerine uygun davranma-
st gok 6nemlidir. Korunmada en etkili yontemler; el hijyeni,
maske kullanimi, sosyal mesafe, hastalarin izolasyonu ve
temasl takibi, saglik ¢alisanlariin korunmasi ve gevre te-
mizligidir (12).
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Tedavide kesin etkili oldugu bilinen antiviral bir ilag bulun-
madigindan, hedef bagisiklik sistemini ve antioksidan sa-
vunma mekanizmalarini giiclendirmek olmustur (13).

COVID-19 pandemisiyle birlikte vitaminlerin hastaliktan
korunma ve tedavideki yararlaryla ilgili arastirmalar artmis
olup etkin oldugunu bildiren yaymlar oldugu kadar, bu so-
nucu desteklemeyen galigmalarin oldugu da gézlenmekte-
dir. Calismalarda, COVID-19 da dahil ¢esitli viral hastalik-
larda vitaminlerin konak bagisiklik sistemini gliglendirme
tizerine etkili oldugu gosterildiginden bu siirete vitamin-
lere olan ilgi artmustir. Vitaminlerin hastaliktan korunma ve
tedavideki etkin oldugunu bildiren yaymlar oldugu kadar,
bu sonucu desteklemeyen ¢alismalarda vardir.

Virtislere kars: fiziksel bariyerin gii¢lendirilmesinde, anti-
mikrobiyal peptitlerin {iretiminin uyarilmasinda ve infla-
matuvar sitokin iiretiminin azalmasini saglayarak sitokin
firtinalarinin 6nlenmesinde 6nemli rolii oldugu bilinen, im-
miinomodulator bir ajan olan Vitamin D'nin COVID-19 en-
feksiyonu ile iliskisini degerlendiren meta-analizde vitamin
D eksikligiyle hastalik siddeti, hastaneye yatis ve mortalite
oranlari arasinda anlamli iligki oldugu saptanmugtir (14-16)

Bagisiklik hiicrelerinin etkinligini arttirarak, anti-enflama-
tuar ve antioksidan etkisi ile bagisiklik sistemini modiile
ettigi bilinen C vitamininin de COVID-19 hastalarinda im-
miin yanitin gii¢lendirilmesine katkida bulunarak sagkalim
oranlarini arttirabilecegi ifade edilmektedir. Vitamin C ayr1-
ca enfeksiyonlar sirasinda tiretilen reaktif oksijen tiirlerinin
zararli etkilerini notralize etmektedir (17).

Vitamin B12 (Vit B12), hematopoetik, sinir ve bagisiklik
sistemi igin destekleyici oldugu bilinen 6énemli bir im-
miinomodiilatordiir ve konak hiicrede viral replikasyonu
baskilayabilir. Vit B12 eksikliginde lenfopeni, CD8 hiicre-
lerinin sayis1 ve dogal 6ldiiriicii hiicrelerin islev bozuklugu
gozlemlenebilir. Vit B12 diizeyi eksikligi olan COVID-19
hastalarinin klinik progresyonunun Vit B12 eksikligi ol-
mayanlardan daha kotii oldugunun belirlendigi ve bu ne-
denle COVID-19 hastalarinda Vit B12 takviyesinin olum-
lu etkisi olabilecegi Vit B12 ile bagisiklig arttirdig: tahmin
edilmektedir. COVID-19 hastalarinda Vit B12 takviyesinin
olumlu etkisi olabilecegini caligmalarda gosterilse de bu
konuda bir netlik yoktur (18-20).

Calismamizda amacimiz meme kanseri tanisi alan hastalari-
mizin pandemiden ne 6lgiide etkilendiklerini, hastalig1 agir
gecirmelerine etkili olan faktorleri analiz etmektir.

GEREC VE YONTEM

Bu ¢aligma, tiniversite/yerel insan arastirmalari etik kuru-
lu tarafindan onaylanmis ve insan katilimcilar igeren ¢a-
lismalarda gerceklestirilen tim prosediirler, kurumsal ve/
veya ulusal arastirma komitesinin etik standartlarina, 1964
Helsinki Bildirgesi ve daha sonra yapilan degisikliklere veya

kargilastirilabilir etik standartlara uygun olarak yapilmis-
tir. Calisma i¢in Kartal Liitfit Kirdar Sehir Hastanesi Klinik
Arastirmalar Etik Kurulu'ndan etik kurul onayr alinmistir
(Tarih: 28.09.2022, Karar No: 2022/514/234/16).

Calisma i¢in 01/05/2019-31/12/2021 tarihleri arasinda te-
davi uyguladigimiz ve takipteki 122 hasta, onamlari alina-
rak tarafimizca olusturulan 20 soruluk bir form ile polikli-
nik kontrolleri sirasinda degerlendirildi. Hastalarin verileri
SPSS ver. 17 (SPSS Inc.,IBM, Chicago, IL, USA) istatistik
yontemi kullanilarak analiz edildi. Verilerin dagilim uygun-
lugu kontrol edilmis ve korelasyon analizleri, Pearson testi
kullanilarak yapildi. Istatistiksel anlamlilik sinir1 olarak p
degerinin 0,05’in altinda olmasi anlamli kabul edildi.

BULGULAR

Medyan yas 50 (aralik 25-84) olup, hastalik evreleri ve al-
diklar1 tedaviler Tablo 1de gosterilmistir. COVID-19 testi
pozitif olarak saptanmis olan 62 (%50,8) hasta mevcuttu
ve bu hastalarin %27,9'u COVID-19 enfeksiyonunu hafif
olarak gecirmisti. Hastalarin tamaminda semptom olarak
halsizlik yorgunluk goériilmistii. Hastalarin yatis oranlar,
ast yapilma orani, hangi asiy1 olduklars, as1 yan etkileri, has-
talig1 ne zaman gegirdikleri ve diger hasta ve hastalik 6zel-
likleri Tablo 2 ve 3de 6zetlenmistir. Hastalarin %4,9’'unda
hastaneye yatis ihtiyaci olmus ve 1 hastada yogun bakima
yatmuist1. Radyoterapi tedavisine 17 (%13,9) hastada ara ve-
rilmisti. Medyan tedavi arasi 14 giin (aralik 3-90 giin) idi.
Hastalarin %86’s1 agilanmus, 20'si 6lii, 54’ mRNA, 32’si her
iki asty1 yaptirmiglardi. 27 hasta a1 yaptirmadan 6nce has-
talig1 gegirmisti. Alt1 hasta (%4,9) pandemide bulas korku-
su nedeni ile takiplerini aksatmigtir (Tablo 4,5).

Tablo 1. Meme kanserli hastalarin performans, evre ve tedavi
ozellikleri

0 77 63,1
1 13 27
2 12 11,9
Evre
Erken 51 41,8
Tleri 56 45,9
Metastatik 15 12,3
Metastaz Bolgesi
Beyin 1 0,8
Karaciger 2 1,6
Kemik 8 6,6
Kemik-Viseral 1 0,8
Hangi Tedavileri Aldi?
NAK+C+RT+HRT 41 33,6
C+KT+RT+HRT 42 344
C+RT 7 5,7
C+RT+HRT 21 17,2
KT+RT 8 6,6
HRT+RT 3 2,4
NAK: Neoadjuvan kemoterapi, C: Cerrahi, RT: Radyoterapi, KT: Kemoterapi, HRT:
Hormonoterapi
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Tablo 2. Meme kanserli hastalarin COVID-19 enfeksiyonu
ozellikleri

n %

COVID-19 pozitifligi

Evet 61 50

Hayir 61 50
Siddeti

Hafif 33 27

Orta 16 13,1

Agir 12 9,8
Kag kez gegirdi?

1 55 44,3

2 6 4,9

4 1 0,8
Ne zaman ge¢irdi?

Tedavi 6ncesi 21 17,2

Tedavi esnasinda 10 8,2

Tedavi sonrast 29 23,8

Tedavi 6ncesi ve sonrasi 2 1,6
Bulgular

Grip benzeri 63,1

Ates 5,7

Halsizlik 5,7

Dispne 1,6

Tat duyu kayb1 2,5

Hepsi 13,9

Tablo 3. Meme kanserli hastalarin COVID-19 enfeksiyonu

yonetimi

Hastanede yatis gerekli oldu mu? n (%) 6 5,229) 5 SIEIOZ)E;,I)
Yogun bakim ihtiyaci oldu mu? n (%) 1 g/::(e)fs) 601({0211;,2)
COVID-19 ilag tedavisi aldi m1? n (%) 23 (]%)ﬁtg,g) 38 IE{,Z):;I{J)
Tedaviye ara verildi mi? n(%) 17 (1?)2%,9) 4 4%2};15’1)
n (%)
As1 oldunuz mu?
Evet 104 (%85,2)
Hayir 17 (%13,9)
Hangi ag1?
Sinovac 20 (%16,4)
Biontech 54 (%44,3)
Sinovac-Biontech 32 (%26,2)
Kag doz?
1 8 (%6,6)
2 29 (%23,8)
3 40 (%32,8)
4 21 (%17,2)
5 7 (%5,7)
6 1 (%0,8)
As1 zamani
Tedavi oncesi 20 (%16,4)
Tedavi sirasinda 62 (%50,8)
Tedavi sonrasi 14 (%11,5)
Tedavi 6ncesi ve sonrasi 10 (%8,2)
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Tablo 5. Meme kanserli hastalarin tedavi seyri

Agir grip gecirdiniz mi? Evet Hayir
n (%) 17 (%13,9) 105 (%86,1)
Aile iginde hastalig1 geciren oldu mu? Evet Hayir
n (%) 64 (%47,5) 58 (%52,5)
Takiplerinde aksama yagadiniz mi1? Evet Hayir
n (%) 6(%4,9) 115 (%94,3)

As1 yan etkisi olarak en sik kol agris1 (%21,3) ve halsizlik
(%7,4) gortlmiistii. Kol agris1 anlamli olarak canli as1 uy-
gulananlarda fazlaydi ( p:0,002). Bu siirecte 17 hasta ¢ok
agir grip gecirmis fakat testleri negatifti.

Hastalarin %63,1'i 6nlem i¢in maske kullanmaktaydi.
Vitamin kullanimi oran1 %21,3’tli. Erken evre hasta gru-
bunda vitamin kullanimorani %8,7 iken ileri evre hasta
grubunda %12,6 idi. Hastalar vitamin olarak D, C, B12
tercih etmislerdi. %9,8’1 maske dahil hi¢cbir 6nlem alma-
mist1.

Hastalarin COVID-19 enfeksiyon siddeti subjektif ola-
rak degerlendirilmistir. Hafif siddetli hastalik grubun-
da, semptomsuz veya ilag tedavisine gerek olmayan; orta
siddetli hastalik grubunda, hastalig1 semptomatik geciren
ve ila¢ kullanma gereksinimi olan ve agir siddetli hastalik
grubunda hospitalizasyon gereken hastalar yer almakta idi.
Hastalig1 agir gegirenlerin higbiri vitamin kullanmamis-
t1 (p:0,61). Erken evre hastalarda ileri evre hastalara gore
vitamin kullanimi daha azdi (p:0,005). Hastalarin evre ve
vitamin tercihi arasinda anlaml bir iliski bulunmadi.

Yas (p:0,82), performans (p:0,34), evre (p:0,14), hastalig
tedavi Oncesi veya sonrasinda ge¢irmis olmak (p:0,91),
aginin yapilis zamani hastaligin agir gegirilmesi (p:0,92)
tizerinde istatistiksel olarak anlamli bulunmamastir.

TARTISMA

Kanser hastalar1 mevcut hastaliklar1 ve almakta olduklar:
tedavilere bagli olarak bagisiklik sistemleri saglikli insan-
lara gore daha zayiftir ve enfeksiyonlara karsi daha has-
sastirlar. Ayrica onkoloji hastalarinda COVID-19’a bagh
6lim riskinin de oldukga yiiksek oldugu bildirilmistir.
Meme kanseri tan1 yontemlerinin artmasi ile erken doé-
nemde saptanmakta ve insidansi giderek artmaktadir.
Meme kanserli hastalar uzun sagkalim bekledigimiz gru-
bu olusturur. Tedavi multidisipliner olup cerrahi, kemo-
terapi, radyoterapi, hormonoterapi ve uygun hastalarda
immiinoterapiden olusmaktadir. Erkeklerde meme kan-
seri kadinlara oranla goriilme siklig1 ¢cok diisiik olup ¢a-
lismamizda tiim hastalar kadind1 (22-24).

Caligmalarda ozellikle kanser gibi ciddi saglik sorunlari
olan bireylerde, SARS-CoV-2 enfeksiyon riski daha fazla
olarak saptanmigtir. Wuhan Universitesi Kanser Tedavi
Merkezine bagvuran 1524 kanser hastasinin verisinin
incelendigi caligmada, kanser hastalarinda COVID-19a
yakalanma riskinin genel populasyondan iki kat daha
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fazla oldugu bildirilmistir. Caliymamizda da 62 (%50,8)
hasta COVID-19 hastaligini ge¢irmistir(2,25).

Kanser hastalarinda diger olgulara gore invaziv solunum
destegi, yogun bakim ihtiyaci ve 6liim oranlarinin daha
yiiksek oldugu (%39 vs. %8, p=0,0003) ve hastalarin daha
hizli olarak kaybedildigi (13 giin vs. 43 giin, p <0,0001 )
gozlenmistir. Meme kanserli hastalarimizda COVID-19
enfeksiyonu %27,9 hafif, %13,1 orta, %9,8 agir olarak
seyretmisti. Yapilan diger ¢alismalarda akciger kanserli
hastalar daha ¢ok sayida olup hastalik bu hastalarda daha
kotii seyretmistir ve bu hastalarda daha ¢ok yatis ve yo-
gun bakim ihtiyaci olmustur. Hastalarimizin sadece 1 ta-
nesi yogun bakima yatmuisti (4,26).

Ates, okstiriik, nefes darligy, halsizlik ve yorgunluk siklik-
la karsilagilan semptomlaridir (1). Bizim hastalarimizda
da semptomlar benzer olup, tim hastalarda halsizlik ve
yorgunluk goriilmistiir. Tim hastalarda halsizlik yor-
gunluk goriilmesinin altinda yatan sebep kanser hasta-
liginin kendisinin yarattig1 ve/veya tedavilerin yan etkisi
olarak beklenen halsizlik yorgunluk {izerine enfeksiyon
yikiiniin eklenmesi olabilir diye yorumlanmuigtur.

Radyoterapi birgok kanser tedavisinde lokal kontrol ve
sagkalimi anlamli olarak arttirmakta, metastatik hasta-
likta palyasyon saglayarak hastalarin yasam kalitesini iyi-
lestirmektedir. Radyobiyolojik esaslar geregi radyoterapi
miimkiin oldugunca planlandig1 sekilde ara vermeden
uygulanmalidir. Tedavi bagladiktan sonra verilen uzun
aralar bazi kanser tiirlerinde tedavi etkinligini azaltmak-
ta ve hatta timor repopulasyonunu arttirarak sonuglari
olumsuz yonde etkilemektedir(27). Calijmamizda 17
(%13,9) hastada tedaviye ara verildi. Bu hastalarin 10 ta-
nesi tedavi sirasinda COVID-19 enfeksiyonu gecirmesi,
7 hasta da testleri negatif olmasina ragmen ¢ok agir grip
gecirmeleri nedeni ile ara verilmisti. Onkoloji servisleri-
miz pandemi boyunca ¢alismaya devam etti bu nedenle
hastalarin radyoterapi ayaginda bir aksama yaganma-
di1(%94,3) .

COVID-19 salgini ile birlikte yapilan onerilerde bazi
tiimorlerde oldugu gibi meme kanserinde de hipofrak-
siyone radyoterapi rejimler kullanilmigtir. Klinigimizde
de hastalarin hastaneye gelis ve insanlarla temasini en
aza indirmek amaci ile kiiratif tedavilerin tiimi hipof-
raksiyone fraksiyon semasi kullanilarak uygulanmistir
(9,28).

2020 yilinin sonlarindan itibaren bir¢ok iilkede uygu-
lanmaya baglanmistir. Bugiine kadar diinya niifusunun
%31,2’sine en az bir doz COVID-19 asis1 uygulanmustir.
Asilama igin yiitksek oncelikli alt grup olarak kabul edi-
len onkoloji hastalar: igin iilkemizde agilamada oncelik
verildi. Diinya niifusunun %23,5’i tam agilidir. Diinya
capinda toplam 4,7 milyar doz as1 uygulanmigti. Hastala-
rimizda da agilanma orani yiiksekti (%85,2 ) (28).

Calismamizda Saglik Bakanliginin verilerine benzer ola-
rak as1 yan etkisi olarak en sik kol agris1 (%21,3) ve hal-
sizlik (%7,4) goriilmistii. Kol agris1 anlamli olarak canl
as1 uygulananlarda fazlaydi.

Baslica damlacik ve temas yoluyla bulasan COVID-19
enfeksiyonundan korunmada en etkili yontemler; el hij-
yeni, maske kullanimi, sosyal mesafe, hastalarin izolas-
yonu ve temasli takibi, saglik calisanlarinin korunmasi ve
cevre temizligidir (29). %70,4 oranda hastalarimiz 6nlem
icin maske kullanmaktaydi. Onlem almayanlarin hepsi
COVID-19 enfeksiyonu gegirmisti.

Vitamin C ve D ve B12 vitamininin bagisiklik sistemi
tizerinde ¢ok sayida yararl etkisi oldugu bir¢ok ¢aligma-
da gosterilmistir. Vitamin kullaniminin COVID-19 has-
talarinda yararl olabilecegini bildiren ¢aligmalar oldugu
gibi etkisiz oldugunu bildiren yayinlar da bulunmakta-
dir. Pandemi doneminde immiin sistemi giiglendirecegi
disiiniilerek vitamin kullaniminda bir artis olmustur.
Calismamizda vitamin kullanimi orani %21,3’tii. Hasta-
lar vitamin olarak C, D, B12 tercih etmislerdi. Hastalig1
agir gecirenlerin hi¢biri vitamin kullanmamist1 (p:0,61)
ve istatistiksel olarak anlamliliga yakindi. Erken evre has-
talarda ileri evre hastalara gore vitamin kullanimi daha
azdi (p:0,005).

SONUC

Onkoloji hastalarinin tedavilerinin araliksiz, aksama-
dan devam etmesi uzun bir sagkalim igin gereklidir. Bu
nedenle salgin siirecinde kanser hastalarinin sosyal izo-
lasyon ve kisisel hijyen kurallarina uymasi halen one-
mini korumaktadir. Onkoloji hastalarinin radyoterapi
stirecinde COVID-19 enfeksiyonundan korunmada asi,
maske ve mesafenin en etkili yontemler oldugu gosteril-
mistir. Vitamin kullanimi ve kullanilan vitamin tiiriinin
COVID-19 enfeksiyonunun siddetine etkisini degerlen-
direbilmek i¢in daha fazla hasta sayisina ve kanit diizeyi
yiiksek caligmalara ihtiyag vardir.
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ABSTRACT

Aim: The study aims to retrospectively evaluate the laparoscopy results of patients who underwent laparoscopy with chronic pelvic pain
(CPPS) diagnosis in two groups of fertile and infertile patients.

Material and Method: This retrospective study examined the electronic records of 170 patients who underwent laparoscopy due to CPPS
were included in the study. The patients were divided into two groups: the CPPS and unexplained infertility group (n: 87) as the case group
and the CPPS fertile group (n: 83) as the control group. Women aged 25-40 years with unexplained infertility and CPPS were included in
the study.

Results: Results found a statistically significant association between infertility in women and laparoscopy results (p<0.001). There was no
statistically significant association between infertility in women and symptoms (p>0.05). There was no statistically significant association
between women’s infertility and smoking status (p>0.05). Mann-Whitney test did not find a statistically significant association between case
and control regarding age and body mass index (BMI) (p>0.05). There was a statistically significant difference between groups in terms of
the duration of pain (p<0.05). The duration of pain in the case group (M=5.34; SD=1.67) was higher than the duration of pain in controls
(M=4.8; SD=1.72).

Conclusion: Results showed that the duration of pain in the infertile group was significantly higher than in the fertile group, which could
mainly be attributed to endometriosis.

Keywords: Laparoscopy, chronic pelvic pain, infertility

0z
Amag: Calismamiz, kronik pelvik agr1 (KPAS) tanis ile laparoskopi yapilan hastalarin laparoskopi sonuglarini fertil ve infertil olmak
tizere iki grupta retrospektif olarak degerlendirmeyi amaglamaktadir.

Gereg ve Yontem: Bu retrospektif ¢alismada, KPAS nedeniyle laparoskopi yapilan 170 hastanin elektronik kayitlar: incelendi. Hastalar
vaka grubu olarak KPAS ve agiklanamayan infertilite grubu (n: 87) ve kontrol grubu olarak KPAS fertil grubu (n: 83) olmak tizere iki
gruba ayrildi. 25-40 yas arasi agiklanamayan infertilite ve KPAS olan kadinlar ¢aligmaya dahil edildi.

Bulgular: Kadinlarda infertilite ile laparoskopi sonuglar1 arasinda istatistiksel olarak anlamli bir iliski buldu (p<0,001). Kadinlarda
infertilite ile semptomlar arasinda istatistiksel olarak anlamli bir iliski yoktu (p>0,05). Kadinlarin infertilitesi ile sigara igme durumu
arasinda istatistiksel olarak anlaml bir iliski yoktu (p>0,05). Mann-Whitney testi, yas ve viicut kitle indeksi (VKI) agisindan olgu ve
kontrol arasinda istatistiksel olarak anlaml bir iliski bulmadi (p>0,05). Agr1 siiresi agisindan gruplar arasinda istatistiksel olarak anlamli
fark vardi (p<0,05). Olgu grubundaki agri siiresi (Ort=5,34; SD=1,67), kontrol grubundaki agr: siiresinden (Ort=4,8; SD=1,72) daha
uzundu.

Sonug: Sonuglar, infertil grupta agri siiresinin fertil gruptan anlaml olarak daha yiiksek oldugunu gosterdi ve bu durum esas olarak
endometriozise atfedilebilir.

Anahtar Kelimeler: Laparoskopi, kronik pelvik agri, kisirlik
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INTRODUCTION

Chronic pelvic pain (CPPS) is any pain in the pelvic
area unrelated to pregnancy, menstruation, and sexual
intercourse, which has lasted at least six months or more
and has no known organic cause (1-3). Gynecological,
urological, digestive, and musculoskeletal factors and
psychological issues have been proposed as effective
causes of this complication (3-5). The complexity of the
variety of pelvic pain causes these patients not to receive
a definitive diagnosis in more than 60% of cases, and this
point is especially evident in the case of musculoskeletal
factors (5-7). The prevalence of this pain in different
societies, according to the characteristics of the studied
society and the method of conducting the study, has been
reported to be between 8.3-39% (7,8). Diagnosing and
treating CPPS accounts for 10% of visits to obstetricians
and gynecologists, 20% of all laparoscopies, and 12-16
hysterectomies, which in the United States cost over
$2.8 billion per year (5). According to an estimate (8),
158 million pounds are spent annually on diagnosing
and treating this condition in the British National Health
Service. This pain affects women’s daily activities and
quality of life and negatively affects their mental and
physical health (8,9).

Mak et al. (10) reported the prevalence of CPPS as
39% in a hospital-based study of 559 people. A study
by Faul et al. (11) on 581 women showed that 39% had
pelvic pain, 46 had painful intercourse, 9% had painful
menstruation, and 12 had irritable bowel syndrome.
Horne et al. (9) reported an annual incidence of CPPS
in the UK of 38 cases per 1,000 women aged 15-73. In
another study, among 3916 women aged 18-49 years, the
prevalence of CPPS in the form of recurring pain with a
fixed duration and at least six months unrelated to sexual
intercourse, pregnancy and dysmenorrhea were reported
as 24% (6). Argentino et al. (3) reported a study in New
Zealand on 2,261 women aged 18-50 years that among
the participants, the three-month prevalence of chronic
pelvic pain was 25.4%, and about half of these women
(47.7%) were undiagnosed. Singh et al. (12) showed that
until that date, only 18 epidemiological studies were
conducted on the frequency of non-periodic pelvic pain,
which was reported as 1.2-24%. The studies conducted on
the frequency of CPPS while expressing the importance
and extent of the issue and the need to address it, indicate
that there is still no consensus among researchers, even
on the basic concepts and definition of CPPS, which
causes dispersion in the findings of epidemiological
studies. Therefore, the necessity of further investigations
considering the diversity of demographic indicators in
terms of the living environment, especially in developing
societies, is raised.
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Patients with unknown pelvic pain are a typical case of
visiting the emergency room, which has always been a
problem. These patients are hospitalized for several days
without a diagnosis or by taking various radiographs,
tests, sonography, and computed tomography scan,
or even surgery without pathology, suffer a lot of
cost and waste of time. Laparoscopy, a relatively less
invasive new method, allows access to the entire
abdominal and pelvic cavity except for the kidneys with
multiple magnifications (5-7). This is a diagnostic and
therapeutic method with a high percentage and can
be an alternative to diagnostic laparotomy (13). The
study aims to retrospectively evaluate the laparoscopy
results of patients who underwent laparoscopy with the
diagnosis of CPPS.

MATERIAL AND METHOD

The study was carried out with the permission of
Bezmialem Vakif University Non-interventional Clinical
Research Ethics Committee (Date: 6/9/2022, Decision
No: 2022/261). All procedures were carried out in
accordance with the ethical rules and the principles of
the Declaration of Helsinki. With the ethics committee
approval, the data were scanned retrospectively using
the hospital information management system between
December 2017-March 2022.

A total of 170 patients who underwent laparoscopy due
to CPPS were included in the study. The patients were
divided into two groups: the CPPS and unexplained
infertility group (n: 83) as the case group and the chronic
pelvic pain fertile group (n: 87) as the control group.
Women aged 25-40 years with unexplained infertility
and chronic pelvic pain were included in the study. Those
with a previous history of laparoscopy, diagnosed with
endometriosis, male infertility, tubal factor, or ovulatory
dysfunction were excluded from the study.

The Visual Analogue Scale (VAS) measures pain intensity.
The VAS consists of a 10cm line, with two endpoints
representing 0 (‘no pain’) and 10 (‘pain as bad as it could
possibly be’). VAS scores were found in patient files and
recorded.

Statistical Analysis

The Kolmogorov-Smirnovtest was performed to check the
normality, and the nonparametric tests were performed
given the groups’ non-normality before the statistical
analyses. Mean and standard deviations (SD) were
measured to check each continuous variable, including
age, body mass index (BMI), the duration of pain, CA-
125, VAS. The Mann-Whitney U test was performed to
study the difference between the two groups. SPSS v22
was used for statistical analyses. A value of p<0.05 was
accepted as statistically significant.
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To calculate the sample size with the G-Power 3.1
program, two groups’ total mean was measured based on
the Mann-Whitney test with the power of 95%, effect size
of 50%, and 0.05 type 1 error for at least 92 patients (11).

RESULTS

This study included one hundred seventy age-matched
(32.46 + 3.43) and BMI-matched (24.65+2.08) women.
Table 1 shows descriptive statistics of study parameters.

Table 1. Descriptive statistics of study parameters (n=170).

Study parameters median (range) mean + SD
Age 32 (25-40) 32.46+3.43
BMI 25 (18.2-34) 24.65+2.08
The duration of pain (y) 5(1-9) 5.06+1.71
CA-125 (U/mL) 25 (5-75) 27.91+13.69
Visual Analog Scale of pain 6 (4-9) 6.3+1.34
SD, standard deviation

The average pain duration in women was 5.06+1.71. The
average CA-125 score in women was 27.91+£13.69). The
average women’s VAS of pain score was 6.311.34). Table
2 shows the comparison of laboratory findings of the
nominal study parameters.

As stated in Table 2, the highest frequency of
laparoscopy results in total was endometriosis (31.8%),

adeomyosis(14.7%),  adhesion  (16.5%),  ovarian
cyst (12.9%), no pathology detected (7.1%), pelvic
inflammatory disease (PID) (5.3%), hydrosalpenx (4.7%),
myoma (3.5%), polycystic ovary syndrome (PCOS)
(1.2%), tuboovarian abscess (1.2%), and tuberculosis
(1.2%). As can be seen from Table 2, the highest frequency
of symptoms in total was dysmenorrhea (35.3%),
dyspareunia (32.9%), fever, weight loss, anorexia (9.4%),
irregular cycles (8.2%), gastrointestinal (GIS) symptoms
(5.9%), vaginal discharge (5.3%), and heavy menstrual
bleeding (2.4%).

As stated in Table 2, a chi-square test found a statistically
significant association between infertility in women and
laparoscopy results (p<0.001). The Pairwise Z-Tests found
that the ovarian cyst in women in the control group was
significantly higher than in the case group. The Pairwise
Z-Tests found that the Adhesion in women in the
control group was significantly higher than in the case
group. The Pairwise Z-Tests found that the hydrosalpenx
in women in the case group was significantly higher
than in the control group. The Pairwise Z-Tests found
that the endometriosis in women in the case group
was significantly higher than in the control group. The
Pairwise Z-Tests found that the no pathology detected
in patients in the control group was significantly higher
than in the case group.

Table 2. Comparison of laparoscopy results of the nominal study parameters

Variables Categories Total Case(n=83) n(%) Control(n=87) n(%) P
Laparoscopy result <0.001*
Ovarian Cyst 22(12.9) 2(9.09) 20(90.91)+
Adhesion 28(16.5) 8(28.57) 20(71.43)
Hydrosalpinx 8(4.7) 7(87.5) 1(12.5)
Adenomyosis 25(14.7) 14(56) 11(44)
Endometriosis 54(31.8) 41(75.93) T 13(24.07)
PCOS 2(1.2) 1(50) 1(50)
PID 9(5.3) 4(44.44) 5(55.56)
Myoma 6(3.5) 4(66.67) 2(33.33)
Tuboovarian abscess 2(1.2) 1(50) 1(50)
Tuberculosis 2(1.2) 0(0) 2(100)
No pathology detected 12(7.1) 1(8.33) 11(91.67)
History of previous surgery 0.032*
Yes 81(47.6) 26(63.4) 15(36.6) T
No 89(52.4) 57(44.2) t 72(55.8)
Cigarette 0.655%
Yes 41(24.1) 41(50.6) 40(49.4)
No 129(75.9) 42(47.2) 47(52.8)
Symptoms 0.428*
Dyspareunia 56(32.9) 27(48.2) 29(51.8)
Dysmenorrhea 60(35.3) 33(55) 27(45)
Vaginal discharge 9(5.3) 2(22.2) 7(77.8)
Fever, weight loss, anorexia 16(9.4) 5(31.3) 11(68.8)
Irregular cycles 14(8.2) 7(50) 7(50)
GIS symptoms 10(5.9) 6(60) 4(40)
Heavy menstrual bleeding 4(2.4) 2(50) 2(50)
*Pearson Chi-Square Test, T The Pairwise Z-Tests, PCOS: Polycystic ovary syndrome , PID: Pelvic inflammatory disease , GIS: Gastrointestinal symptoms
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Table 2 shows that the history of previous surgery was
significantly higher in the case group(p<0.05). There
was no statistically significant association between
infertility in women and symptoms (p> 0.05). There was
no statistically significant association between women’s
infertility and smoking status (p> 0.05). Table 3 shows
the comparison of laparoscopy results case and control
groups on the numeric study parameters.

Table 3. Comparison of laparoscopy results of the numeric study
parameters

Study parameters Cals&fSl:DS?ﬁ) Cong[(;ls(]l;:87)

Age 32.35+£3.37 32.57£3.5 0.833
BMI 24.64+2.03 24.661+2.14 0.906
The duration of pain 5.34+1.67 4.8+1.72 0.037
CA-125 28.77+13.41 27.09+£13.98 0.523
Visual Analog Scale of pain ~ 6.05+1.3 6.54+1.34 0.019
M, Mean; N, number of subjects; BMI, body mass index; All variables were tested by a
Mann-Whitney U test.

As stated in Table 3, a Mann-Whitney test did not find
a statistically significant association between case and
control regarding age and BMI (p>0.05). There was a
statistically significant difference between groups in
terms of the duration of pain (p<0.05). The duration of
pain in the case group 5.34%1.67 was higher than the
duration of pain in controls 4.8+1.72.

There was a statistically significant difference between
groups regarding the CA-125 (p>0.05). The mean CA-
125 score in case group 28.77+13.41 was comparable to
controls 27.09+13.98. There was a statistically significant
difference between the case group and controls regarding
the VAS (p<0.05). The VAS in the case group 6.05+1.3)
was lower than controls 6.54+1.34.

DISCUSSION

The present study investigated the laparoscopy results of
two fertile and infertile groups with CPPS. The results
showed that the duration of pain in the infertile group was
significantly higher than in the fertile group. The findings
of this study are consistent with previous studies (7-9, 13-
16). Sallis et al. (17), in a similar study, pointed out the
positive relationship between infertility and CPPS. Also,
the studies in this field generally prefer laparoscopy over
the laparotomy method due to fewer complications and
injuries (13-16).

Since endometriosis was a known pathology in more
than 75% of the participants in the infertile group,
endometriosis can be introduced as one of the leading
causes of CPPS in infertile patients. Pain is a serious
concern for women with endometriosis and may affect
the quality of life in various ways. More than 50% of
women with endometriosis suffer from pain during
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intercourse (dyspareunia) (10,18). In our study, 32.9%
of the participants suffered from dyspareunia. Several
studies show a correlation between dyspareunia and
uterosacral or rectovaginal endometriosis (10,13-16,18-
20).

According to studies, psychological factors, along
with physical causes, which cause chronic pelvic pain,
affect the differential diagnosis of this disease. The
psychological factors, such as the quality of sleep, the
existence of stressful factors, anxiety, and depression,
and the physical factors, such as sexual abuse experience
and sexual complications, such as decreased sexual
desire, painful intercourse, and orgasm problems, are
the mentioned causes of CPPS (19,20). According to the
studies, psychological factors sometimes make a person
prone to CPPS or are involved in accelerating the illness
and pushing the illness towards its chronicity (21,22).

The present study showed a significant relationship
between infertility, endometriosis, and dyspareunia.
Painful intercourse can cause anxiety and fear of pain,
aggravate spasms of pelvic floor muscles, and as a result,
cause CPPS (22). Also, endometriosis, similar to pain,
has an effect on people’s mental states and personalities
(21). Previous studies have shown that endometriosis
negatively affects a person’s self-image and causes loss of
physical strength and fertility (17,22,23). Mothers who
have daughters are concerned that their daughters may
develop endometriosis in the future and suffer from pain
and infertility (17). It should be noted that not only the
pain caused by endometriosis but also the emotional
problems associated with this disease, such as feelings
of guilt and distress at work, are effective on the quality
of life, and all these cases can be effective in aggravating
CPPS (12,24).

Although, according to the general definition, CPPS is
defined as pain with no structural cause (13), in some
sources, endometriosis, adhesions, irritable bowel
syndrome, and interstitial cysts have been proposed as
four common causes of this complication (12). In the
present study, 35.3% of the studied women suffered
from dysmenorrhea, which was significantly higher in
the infertile group. These findings were consistent with
the findings of previous studies (8,12,16-18, 21). Also,
there was a significant correlation between the history
of surgery between the two groups with CPPS, which is
consistent with previous studies (24,25).

Since all the people participating in this study were
selected retrospective, the above findings can be
limited to the study community’s scope. Comparative
and community-based studies with more samples are
recommended for more accurate conclusions about the
findings based on geographical differences.
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CONCLUSION

The present study results showed that the duration of
pain in the infertile group was significantly higher than
in the fertile group, which could mainly be attributed to
endometriosis. In order to reach a definitive diagnosis and
plan the treatment, laparoscopy is necessary to investigate
the etiology of CPPS in cases where no pathology is
detected by pelvic examination and ultrasonography.
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0z
Giris: Bu ¢alismada diyabetik retinopatisi olan olgularda total arka vitreus dekolmani (PVD) varliginin makiila 6demi olusumu tizerine olan

etkisini diger risk faktorleriyle birlikte degerlendirmeyi amagladik

Gereg ve Yontem: Diyabetik retinopatili 103 hastanin 166 gozii prospektif olarak ¢alisma kapsamina alindi. Makiila 6demi olan 58 hastanin

96 gozii (grup 1) ve makiila 6demi olmayan 45 hastanin 70 gozii (grup2) PVD varlig1 ve diger risk faktorleri agisindan karsilagtirildi.

Bulgular: Yas ortalamalar1 1.grupta 61,8 5,5, 2.grupta 63,6+7,2 idi (p>0,05). Iki grupta kadin/erkek orani ve diyabet siireleri agisindan
anlaml fark yoktu. Makiila 6demi olan 96 goziin 11'inde (%11,45), makiila 6demi olmayan 70 goztin 8’inde (%11,42) PVD bulundu. Her
iki grupta PVD oranlar1 agisindan istatistiksel olarak anlamli bir fark saptanmadi (x2=0,9953, p>0,05). Iki grupta proliferatif diyabetik
retinopati oranlari, hipertansiyon ve proteiniiri varhg, aglik kan sekeri, iire, kreatinin ve HbAlc oranlar1 karsilastirildi. Iki grup arasinda
anlaml fark saptanmadi (p>0,05). Insiilin kullanma orani 2.grupta fazla bulundu (p<0,001).

Sonu¢: Caligmamizda, makiila 6demi olan ve makiila 6demi olmayan gruplarda PVD oranlari arasinda anlamh fark saptanmadi. Bu
nedenle PVD varliginin makiila 6demine karsi koruyucu bir faktor olmadigi kanisina vardik. Diyabetik makiila 6deminin patogenezi
multifaktoriyeldir. Arka vitreus dekolmaninin makiila 6demi tizerindeki roliinii anlamak i¢in daha genis ¢apli ve makiila 6demini uzun siire

takibe alan ¢alismalar yapilmalidir

Anahtar Kelimeler: Diyabetik retinopati, makiila 6demi, arka vitreus dekolmani

Bu ¢aligmanin, tezden tiiretilen poster olarak TOD. XXXVI Ulusal Kongresi, 2002;5.179. de kisa 6zeti sunulmustur.

ABSTRACT

Introduction: In this study, we aimed to evaluate the effect of the presence of total posterior vitreous detachment (PVD) on the formation of
macular edema in patients with diabetic retinopathy together with other risk factors.

Material and Method: 166 eyes of 103 patients with diabetic retinopathy were prospectively included in the study. 96 eyes of 58 patients with
macular edema (group 1) and 70 eyes of 45 patients without macular edema (group 2) were compared in terms of the presence of PVD and
other risk factors.

Results: The mean age was 61.8+5.5 in the first group and 63.6+7.2 in the second group (p> 0.05). There was no significant difference
between the two groups in terms of female/male ratio and duration of diabetes. PVD was found in 11 (11.45%) of 96 eyes with macular
edema and 8 (11.42%) of 70 eyes without macular edema. There was no statistically significant difference in terms of PVD rates in both
groups (x2 = 0.9953, p> 0.05). Proliferative diabetic retinopathy rates, presence of hypertension and proteinuria, fasting blood glucose, urea,
creatinine and HbA1c rates were compared in the two groups. Insulin use rate was higher in the second group (p <0.001).

Conclusion: In our study, there was no significant difference between PVD rates in the groups with and without macular edema. Therefore,
we concluded that the presence of PVD is not a protective factor against macular edema. Pathogenesis of diabetic macular edema is
multifactorial. In order to understand the role of posterior vitreous detachment on macular edema, larger-scale studies that follow macular
edema for a long time should be done.

Keywords: Diabetic retinopathy, macular edema, posterior vitreous detachment
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GIRIS

Makiila 6demi, retina damarlarinin permeabilite artis1 so-
nucu primer olarak i¢ ve dis pleksiform tabakalarda olmak
tizere intraretinal siv1 birikimi sonucu olusan retinal kalin-
lasmadir. Makiila 6demi, nonproliferatif diyabetik retino-
patide (NPDR) en 6nemli gérme kayb1 nedeni iken, tiim di-
yabetik retinopatililerde (DR) vitreus homorajisi ile birlikte
en sik gorme kayb1 nedenidir. Diyabetik makiila 6deminin
patogenezi multifaktoriyel olabilir. Potansiyel faktorler ara-
sinda diyabetin siiresi, yiiksek kan basincy, insiilin kullani-
my, yiiksek glikolize hemoglobin (HbAlc), proteiniiri ve
panretinal fotokoagiilasyon vardir (1,2). Kardiyak ve renal
yetmezlik de makiila 6demi ile ilskilidir. Tim bu faktorler
kan-retina bariyerinin bozulmasina sebep olabilir (3). Vit-
reusun diger tip makiila 6demlerinin patogenezinde roli
oldugu bazi ¢alismalarda gosterilmisti. Schepens ve ark.
(4) periferal iveit, retinitis pigmentosa ve afakiye sekonder
makiila 6demi olan hastalarin makiilasi izerinde vitreusun
traksiyonunu gostermislerdir. Bazi otorler vitreusun diya-
betik makiila 6demi olusumunda veya siddetlenmesinde
rolii oldugunu, kalinlagmis, gergin ve yapisik premakiiler
arka hiyaloidin olusturdugu tanjansiyel traksiyonun ma-
kiilada fokal veya grid fotokoagiilasyona cevap vermeyen
diffiiz vaskiiler sizint1 olusturabildigini iddia etmislerdir
(5,6,7). Arka hiyaloidin soyulmasi ile birlikte yapilan vit-
rektomi, retinovaskiiler sizintiyr azaltmak ve vizyonu dii-
zeltmek i¢in bu hastalarda basariyla kullanilmistir (8,9).

Diyabetik hastalarda makiila 6demi olusumuna ve sid-
detlenmesine neden olan pekgok faktdr vardir. Bu ¢alis-
mamizda makiila 6demi olan ve makiila 6demi olmayan
diyabetik retinopatili olgularda total arka vitreus dekolma-
n1 (PVD) varliginin makiila 6demi olusumu {izerine olan
etkisini diger risk faktorleri ile birlikte degerlendirmeyi
amagladik.

GEREC VE YONTEM

Eyliil 2001-May1s 2002 tarihlerinde Saglik Bakanlig1 Anka-
ra Egitim ve Arastirma Hastanesi Goz Klinigine bagvuran
55 yasin iizerinde, diyabetik makiila 6demi olan ve makiila
6demi olmayan nonproliferatif ve proliferatif diyabetik re-
tinopatili 103 hastanin 166 gozii prospektif olarak ¢alisma
kapsamina alindi. Elli sekiz hastanin 96 goziinde makiila
6demi mevcuttu. Makiila 6demi olmayan 45 hastanin 70
gozii kontrol grubu olarak alindi. Hastalardan sozlii ve ya-
zili onam alindi. Bu ¢aligma, Ankara Egitim ve Aragtirma
Hastanesi'nde 2001 yilinda (2020 yili 6ncesi) kurum onay1
alinarak uzmanlik tezi ¢aligmasi olarak yapilmistir. Tim
islemler etik kurallara ve Helsinki Bildirgesi ilkelerine uy-
gun olarak gerceklestirildi.

Makiila merkezinden 500p mesafeye kadar olan alanda
retina kalinlasmasi veya komsulugunda retinal kalinlag-
ma olan sert eksuda varligi ya da bir disk ¢ap: alanda bir
disk cap1 veya daha fazla retinal kalinlasma varligi klinik

6nemli makiila 6demi olarak ¢aliymaya alindi. Hastalarda
makiila 6deminin varlig; 90 dioptri lens yardimu ile bi-
yomikroskobik olarak binokiiler muayene, renkli fundus
fotografi ve fundus floresein anjiografi (FFA) ile degerlen-
dirildi. Arka vitreus dekolmani varlig1 90 dioptri lens yar-
dimu ile ve X10 bityiitme yapilarak binokiiler muayene ile
degerlendirildi. Disk iizerinden belirgin olarak vitreusun
ayrildig1 veya belirgin Weiss halkasinin var oldugu gézler
total PVD’si var olarak kabul edildi. Makiila 6demi olan ve
olmayan gozlerdeki PVD oranlar1 degerlendirildi.

Calismamizda diglanma kriterleri sunlard: vitreus bantla-
r1 nedeniyle makiilasi degerlendirilemeyen ciddi prolifera-
tif diyabetik retinopati (PDR), vitreus hemorajisi, makiiler
dejenerasyon, preretinal membranlar, santral retinal ven
ve retinal ven dal tikanikligy, kistoid makiiler 6dem ve di-
ger makiiler anormaliteler, yogun katarakt, afaki.

Calismamizda hastalarin su kriterleri de degerlendirildi:
yas, cinsiyet, diyabet siiresi, diyabetin ne ile regiile edildi-
gi, sistemik hipertansiyon varligy, en iyi diizeltilmis gorme
keskinligi (EIDGK), diyabetik retinopatinin cinsi, katarakt
varlig, daha onceki lazer tedavileri, aglik kan gekeri, {ire,
kreatinin, HbA1c diizeyi, tam idrar analizi.

Calismamizda PVD varliginin iki gruptaki oranlar: ki-ka-
re testi ile karsilastirildi. Ayrica iki grubun diger ozellikleri
kargilastirilirken ki-kare ve student t testleri kullanildi.

BULGULAR

Makiila 6demi olan hastalarin (grup I) 38’inin her iki
goziinde, 20sinin tek goziinde 6dem mevcuttu. Birinci
grupta 38 gozde diffiiz, 58 gozde fokal 6dem tespit edildi.
Makiila 6demi olmayan hastalarin (grup II) 25’inin her iki
gozii, 20’sinin tek gozii ¢aliymaya dahil edildi.

Hastalarin demografik verileri Tablo 1de gosterilmistir.
Buna gore gruplar arasinda yas ortalamalari, cinsiyetleri
ve diyabet siireleri agisindan anlamli bir fark yoktu. En iyi
diizeltilmis gorme keskinligi (EIDGK) agisindan bakildi-
ginda, kontrol grubunda EIDGK 0,5 ve iizerinde olan goz
sayist anlamli olarak daha fazla idi.

Tablol. Demografik veriler

Grup I, n=96 GrupII, n=70 P*
61,89+5,54 63,60+7,21 a

Yas (ort+SD) (aralik) (55-75) (55-83) >0,05
Cins (%) 36/22 26/19 x2=0,659
(kadin/erkek) (%62,1/ %37,9) (%57,8/%42,2)  p>0,05°
Diyabet siiresi (yil) .
(ortSD) 13,96+6,9 15,46£7,9 >0,05

. x2=0,0132
EIDGK (%) 520055

<0,1 17 (%17,7) 6 (%8,6)

0,1-0,4 48 (%50) 26 (%37,1)

>0,5 31 (%32,3) 38 (%54,3)
SD=standart deviasyon, EIDGK=en iyi diizeltilmis gérme keskinligi, astudent t testi, b
Ki-kare testi, P* i¢in <0,05 anlaml1 kabul edildi
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Iki grup arasindaki PVD oranlar1 agisindan anlaml
bir fark yoktu. Diger risk faktorlerinden PDR oran-
lar1, hipertansiyon ve proteiniiri varlig1 agisindan da
gruplar arasinda anlamli fark saptanmadi. Bu risk fak-
torlerinin karsilagtirilmas: Tablo 2'de detayli gosteril-
mistir.

Tablo 2. Hastalarin PVD ve diger risk faktorleri

GrupI, GruplIl, Toplam, 2 .
n=96 =70 n=166 X P
11 8 19 X
PVDn (%) (g411,45) (%11,42) (%11,44) %9953 >005
Diyabetik retinopati 0,363  >0,05*
28 16 44
(V)
PDR(%)  (%292) (%229) (%26,5)
68 54 122 a
NPDR (%) (%70,8) (%77.1)  (%73.5) 0,363 >0,05
Hipertansiyon 28 24 52 (% a
var (%) (%483) (%533) 505 0610 >0.05
Proteiniiri 26 22 48 a
var (%) (%44,8) (%489) (%a66) 081 2005
PVD: arka vitreus dekolmani; PDR:proliferatif diyabetik retinopati; NPDR:
nonproliferatif diyabetik retinopati; aKi-kare testi, P* i¢in <0,05 anlaml kabul edildi

Ki-kare testi ile kargilagtirildiginda II. grupta insii-
lin kullanim orani anlamli olarak daha fazla bulundu
(Tablo 3). Ayrica hastalarin aglik kan sekeri, iire, kre-
atinin ve HbAlc oranlar1 da karsilagtirildi ve her iki
grupta anlamli bir fark saptanmadi (p>0,05) (Tablo
4).

Tablo 3. fla¢ kullanim1

OAD insiilin ~ OAD+INS  ilagsiz
Grup I 39 (%67,2) 16 (%27,6) 3 (%5,2)
Grup II 19 (%42,2) 15 (%33,3) 10 (%22,2)  1(%2,2)
X2=0,00035,P<0,001

Tablo 4. Laboratuvar bulgular:

Grup I, n =96 Grup II, n =70 p*
AKS (mg/dl) 210,15%£69,37 195,48+62,14 >0,05
Ure (mg/dl) 41,06+15,10 39,44+16,79 >0,05
Kreatinin (mg/dl) 1,11+£0,27 1,12+0,40 >0,05
HbAlc (%) 8,75£1,9 8,53+1,4 >0,05

AKS:Aglik kan sekeri; P* igin <0,05 anlamli kabul edildi

Birinci grupta 35 hastaya, II. grupta ise 25 hastaya
FFA ¢ekildi (Resim 1, Resim 2). Makiila 6demi olan
16 goze daha 6nceden fokal makiiler lazer, 4 goze grid
lazer, 9 goze panretinal fotokoagiilasyon (PRP) yapil-
mugsti. Ikinci grupta ise 8 goze fokal lazer, 9 géze PRP
yapilmuist1. Birinci grupta 14 gozde, II. grupta 5 gozde
baslangi¢ diizeyde veya orta diizeyde katarakt tespit
edildi. Birinci grupta 4 goz, II. grupta 1 goz psodofak
idi. Afak hastalar ¢alisma disinda tutuldu.
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Resim 1. Diffiiz makiila 6demli bir olgumuzun fundus fotografi ve
FFA’s1

Resim 2. Fokal makiila 6demli bir olgumuzun fundus fotografi ve
FFAs1
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SONUC

Diyabetik olgularda makiila 6demi, bircok nedene bagh
olarak olusur. Son yillarda bu faktérlerin yaninda vitreu-
sun da makiila 6demi olusumunda 6nemli rolii oldugu
gosterilmistir. Yasa bagli spontan olarak olusan PVD’nin
makiila 6demi iizerindeki etkisi ve PVD’nin makiila 6de-
mi i¢in koruyucu bir faktor olup olmadig: arastirilmistir
(10). Daha sonraki ¢aligmalarda ise cerrahi yolla ve enzi-
matik vitreolizis yoluyla vitreusun makiiladan ayrilmasi-
nin makiila 6deminin seyrine olan etkileri incelenmistir
(11). Vitreomakiiler yapisiklig: olan, santral retinal ven
tikaniklig1 gelisen gozlerde makiila 6deminin belirgin
olarak kronisite gosterdigi saptanmustir. Ven tikaniklig
sonrasl vitreus kontraksiyonu meydana geldiginde sent-
ripedal traksiyonun makiiler bolgede yer alan vitreus
lifleri yoluyla Miiller hiicrelerine iletildigi, traksiyonun
Miiller hiicrelerinde sismeye neden oldugu ve makiila
6demi gelistigi savunulmustur (12).

Mevcut ¢alismada vitreusun diyabetik makiila 6demin-
deki roliinii degerlendirmek i¢in makiila 6demi olan ve
olmayan gozlerdeki PVD oranlarini karsilastiran pros-
pektif bir ¢calisma yapildi. Daha 6nce klinigimizde yapi-
lan bir ¢alismada PVD’nin tanisinda biyomikroskobik
muayene ve ultrasonografi (USG) karsilagtirilmis, her iki
muayene yontemi ile PVD oranlar1 ayni tespit edilmisti
(13). Bu nedenle bu ¢alismada, PVD varlig1 90 dioptri
lens yardimiyla biyomikroskobik muayene ile saptandi.
Okiiler USG ile PVD varlig: tekrar degerlendirildi. Ca-
ligmada 55 yas ve tizerindeki hastalar secildi. Ciinkii yas-
lanmaya bagli PVD siklig1 bu yas grubunda artmaktadir.
Bu se¢im normalde meydana gelen PVD'nin diyabetik
makiila 6demi tizerindeki etkisinin incelenmesine imkan

sagladi.

Prospektif olarak yapilan mevcut ¢alismada, her iki grup-
ta PVD oranlari a¢isindan istatistiksel olarak anlamli fark
saptanmadi. Nasrallah ve ark. (5) yaptiklar1 bir ¢alismada
retrospektif olarak 60 yas ve iizerinde diyabetik retino-
patisi olan 125 gozl incelemis, makiila 6demi olan 105
goziin 21’inde (%20), makiila 6demi olmayan 20 géziin
1’inde (%55) PVD bulmuslardir. Bunun sonucunda jel
vitreusdaki dejeneratif degisiklikler sonucu yapisik arka
hiyaloidin makiilada yarattig1 tanjansiyel traksiyona bag-
l1 olarak diffiiz karakterde makiila 6demi olusturabilece-
gini ileri siirmiiglerdir. Yine bagka bir ¢aligmalarinda 50
yasin altinda diyabetik retinopatisi olan gozlerde PVD
orant degerlendirilmis, makiila 6demi olanlarda PVD
oraniin daha yiiksek oldugu gosterilmistir (6). Bu iki
¢alismanin sonucunda geng diyabetiklerde PVDnin di-
yabete bagl vitreus kontraksiyonundan kaynaklandig:
ve makiilada traksiyon olugturarak makiila 6demine yol
a¢t181, yash hastalarda ise PVD’nin syneresisden kaynak-
landig1 ve makiilada hig traksiyon olusturmadigi, tersine
bu tip PVD’nin makiilay1 diyabete bagl vitreus kontrak-

siyonuna sekonder olusabilecek her tiir reaksiyona karsi
korudugu iddia edilmistir. Ik ¢alisma mevcut ¢aligma-
miza yas grubu olarak benzemekle beraber farkl: olarak
bu galigma, retrospektif olarak yapilmais, hastalarin renal
ve kardiyak durumu, daha 6nce yapilan PRP, hastalarin
aclik kan sekeri ve HbAlc diizeyleri ¢alismada ele alin-
mamistir. Makiila 6demi degerlendirilirken hastalarin
eski FFA ve fundus fotograflar1 kullanilmistir. Ayrica
calismada makiila 6demi olmayan sadece 20 goz deger-
lendirilmistir. Mevcut calismada ise makiila 6demi ol-
mayan 70 goz degerlendirildi. Ek olarak bu ¢alismanin
prospektif olmasi ve tanida klinik muayenenin 6n planda
tutulmas: 6nemli bir 6zellik idi. Caligmada hastalarin yas
ortalamalari, kadin ve erkek oranlari, diyabet siireleri, hi-
pertansiyon varligi, aglik kan sekeri, {ire, kreatinin, pro-
teiniiri ve HbAlc diizeyleri agisindan iki grup arasinda
istatistiksel olarak anlamli fark olmamasi makiila 6demi
olusumunda vitreusun roliinii degerlendirmede daha ob-
jektif bir ¢aligma yapilmasini sagladi.

Giiniimiizde yapilan ¢alismalar vitreusun cesitli meka-
nik ve fizyolojik mekanizmalar yoluyla diyabetik makiila
6demi olusumunda ve siddetlenmesinde rol oynadigini,
tim bu mekanizmalarin temelinde VEGF tarafindan
retinal vaskiiler permeabilite artiginin rol oynadigini
gostermistir. Birinci muhtemel mekanizma; kan-retina
bariyerinin bozulmasi ile serum kaynakli kemoatraktan-
larin vitreusdaki konsantrasyonunun artmasidir. Bu, ya-
pisik premakiiler arka hiyaloide hiicre gocii i¢in bir uyar:
olusturur. Hiicresel kontraksiyon, tanjansiyel traksiyona
neden olabilir. Bu da makiila 6demi olusumuna veya sid-
detlenmesine ve/veya s1g makiila dekolmani olusumuna
yol acar. Bu teoriyi destekler sekilde Sebag ve ark., diya-
betik vitreusda enzimatik olmayan glikasyon ve enzim
kaynakli vitreus g¢apraz baglar1 bulmuslardir. Anormal
capraz baglarin kollajen yapisini etkiledigini, yapisik vit-
reus jelinin stabilitesini bozarak makiiler traksiyon olus-
turdugunu ifade etmislerdir (14-16). Diger muhtemel
mekanizma; kan-retina bariyerinin bozulmasinin vitreus
boslugunda biiytime faktorlerinin varligi ile sonuglan-
masidir. Anormal yapisik premakiiler arka hiyaloidin
varliginda, biiylime faktorleri makiiler bolgede birikerek
makiila 6demi olusturur veya 6demi siddetlendirir (17).

Diyabetik makiila 6demli gozlerde biyomikroskobik
muayene ile, OCT ile, elektron mikroskobu ve elektron
immunositokimya analizi ile yapilan ¢aliymalarda kalin-
lagmus, gergin arka hiyaloid gézlenmistir (7,18,19). Diya-
betik makiila 6demli hastalarda perifoveolar PVD pre-
valansinin yiiksek oldugu gosterilmistir (20). Diyabetik
makiila 6demi olan ve PVD’si olmayan gozlerde vitrek-
tomi sonrasi makiila 6deminde azalma ve vizyon artist
tesbit edilmistir (7-9,21-26). Vitrektomi yapilan makiila
6demli bazi olgularda 6demin absorbsiyonu sirasinda
intraretinal sivinin subretinal alana hareket ettigi OCT
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ile gozlenmis (27). Baska bir ¢aligmada ise vitrektomi
sonrasi makiila 6demli gozlerde perifoveal mikrosirkii-
lasyonun arttig1 gozlenmis (28).

Yamamato ve ark. (29) yaptiklar1 bir ¢calismada farkl: ola-
rak vitrektominin diyabetik makiila 6deminin azaltilma-
sinda etkili oldugu ancak sonuglarin PVD veya epimakii-
ler mambranin varlig1 veya yoklugu ile iligkili olmadig1
savunulmustur. Buna gére makiila 6demi olusumunun
komplike bir olay oldugu ve diyabetik makiila 6demi pa-
togenezinin vitroretinal yiizeyin durumuna bagli olarak
farkl1 olabilecegi savunulmustur. Vitreus traksiyonu, vit-
reusdaki sitokinler, epimakiiler membran ve muhteme-
len diger bilinmeyen faktorler diyabetik makiila 6demi
olusturuyor olabilir. Vitrektomize gozlerde vitrektomize
olmayan gozlere gore oksijen basincinin daha yiiksek
oldugu ve bunun retinal vazokonstriksiyon yaparak vas-
kiiler sizintiy1 ve boylece makiila 6demini azaltabilecegi
savunulmustur. Bagka bir hipoteze gore de vitrektomi ile
VEGF ve IL-6 gibi permeabiliteyi arttirici sitokinlerin
uzaklastirilmas: makiila 6demini azaltabilir. Baz1 ¢alis-
malarda vitreusun roliinii degerlendirmek i¢in vitreus
enzimatik yolla makiiladan uzaklastirilarak makiila 6de-
minin seyri degerlendirilmistir (30-32). Enzimatik yolla
vitreolizis standart mekanik vitrektomiye yardimci, hatta
onun yerini almak i¢in planlanmistir (33). Yeni yapilan
bazi ¢aligmalarda, diyabetik makiila 6demli hastalarda
intravitreal anti-VEGF tedavisinin etkinliginin, baslan-
gi¢ PVD durumuna bagh olmadig1 gézlendi (34-35).

Daha onceki ¢aligmalarda vitreusun makiila 6demi olu-
sumunda ve siddetlenmesinde 6nemli rolii oldugu ve vit-
reusun makiiler ylizeyden uzaklagsmasi ile makiila 6de-
minin azaldig1, spontan PVD’si olan gozlerin de makiila
6demine kars1 6nemli 6l¢iide korundugu savunulmasina
ragmen mevcut ¢alismada PVD varliginin, diyabetik re-
tinopatili gozlerde, makiila 6demine karsi koruyucu roli
olmadig1 goriildii. Bu, son donemlerde belirtildigi gibi,
diyabetik makiila 6deminin komplike bir olay oldugu ve
vitreoretinal ylizeyin durumuna gore diyabetik makiila
6demi patogenezinin farkli olabilecegi goriisiinii destek-
ler.

Bu galigmada I. gruptaki hastalarin %27,6s1 insiilin kulla-
nirken, II. grupta %33,3’i insiilin kullanmaktaydi ve fark
istatistiksel olarak anlamli bulundu. Ancak hastalarin bir
kismi insiilin kullanmaya yeni basladigi i¢in instlin kul-
laniminin makiila 6demi iizerindeki etkisini net olarak
belirlemek giigtiir.

Gorme keskinligi karsilastirildiginda II. grupta vizyonu
0.5 ve lizerinde olan goz sayis1 anlamli oranda fazla bu-
lundu. Makiila 6demi olan grupta beklendigi gibi gérme
diistiktii. Ayrica L. grupta 14 gozde (%14,58), II. grupta
ise 5 gozde (%7,14) katarakt baslangici olmasi gérme kes-
kinlikleri arasindaki bu farki bir ol¢iide agiklayabilir.
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Hihichi ve ark. (36) yaptiklari bir ¢calismada PVD’si olan
ve PVD’si olmayan diyabetik makiila 6demli 82 gozde,
6 aylik takip sonunda makiila 6deminin spontan ¢ekil-
me oranlarini karsilastirdilar. Calisma sonunda PVD’si
olan gozlerin %55’inde, PVD’si olmayan gozlerin ise sa-
dece %25’inde 6 ay sonunda makiila 6deminin ¢ekildi-
gini bildirmislerdir. Mevcut ¢aligmamizda sadece tani
aninda PVD oranlar1 kargilastirilmis, makiila 6deminin
seyri izerine PVD’nin etkisi degerlendirilmemistir. Ca-
lismada hastalarimizi uzun dénem takip etseydik veya
vitrektomi sonrasi makiila 6deminin seyrini degerlen-
dirseydik belki de daha dnceki ¢alismalara benzer so-
nuglar alabilirdik. Daha genis ¢apli ve makiila 6demini
uzun sire takibe alan caligmalarla vitreusun makiila
6demindeki rolii kesin olarak ag¢ikliga kavusturulabilir.

SONUC

Diyabetik makiila 6deminin patogenezi multifaktori-
yeldir. Vitreusun makiila 6deminin patogenezindeki ro-
lint degerlendirebilmek igin patogenezde rol oynayan
diger faktorlerin 6dem iizerindeki etkileri géz oniine
alinmalidir. Ancak bu faktorler agisindan homojen olan
gruplarda vitreusun rolii objektif olarak degerlendirile-
bilir. Biz ¢aliyjmamizda, diyabetik hastalarda PVD’nin
makiila 6demine karsi koruyucu bir faktér olmadig:
kanisina vardik. PVD’si olan olgularda da PVD’si olma-
yanlara benzer oranlarda makiila 6demi olustu. PVD’si
olmayan gozlerde yapisik arka hiyaloidin olusturdugu
traksiyon, makiila 6demi patogenezinde rol oynayabi-
lir. PVD’si olan gozlerde ise makiila 6demi olusumunda
muhtemelen bagka faktorler 6n plandadir (sitokinler,
epimakiiler membran, PVD sonrasi arka korteks kalin-
tilar1 vs).
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ABSTRACT

Aim: COVID-19 is a virus capable of causing cardiovascular complications. This study investigates whether any cardiac effect is present in patients presenting
with suspected COVID-19 in the light of Electrocardiography (ECG) findings.

Material and Method: This prospective study involved patients with chest pain presenting to the pandemic clinic with suspected COVID-19. Patients were
divided into two groups based on their PCR results, PCR-positive and -negative. All participants’ demographic characteristics, presentation symptoms and the
duration thereof, physical examination findings, laboratory results, and ECG findings were recorded. Patients with positive PCR results were invited for checks
on the 15th day, when repeat ECG was performed.

Results: A-50 patients with positive PCR results and 50 with negative PCR results were included in the study. The mean age of the entire patient group was
52.30+16.02 years, and 56% were women. No difference was determined between the positive and negative PCR result patients in terms of age or sex (p=0.116;
0.687, respectively). Presentation high sensitive cardiac Troponin (hs-cTn) levels were significantly higher in the patients with positive PCR results than in the
PCR-negative patients (p<0.001). Rates of detection of ST-T change at presentation ECG were 38% in the patients with positive PCR results and 16% in those
with negative PCR results (p=0.023). ST-T alteration persisted at 15th day ECG in 36% of the patients with positive PCR results. P-wave amplitude and mean
heart rate were significantly higher at presentation ECG in the patients with positive PCR results than at ECG on day fifteen (p=0.038; <0.001 respectively).

Conclusion: A cardiac effect does occur in patients with COVID-19, and this can be shown by means of ECG findings. The increase in P-wave amplitude at

presentation ECG in patients with positive PCR results may represent a marker of COVID-19-related cardiac overload. ECG should be performed both at
presentation and in the following days on COVID-19 patients presenting with chest pain, and care should be taken against potential ischemic ST-T alterations.

Keywords: COVID-19, electrocardiography, emergency department, troponin

0z
Amag: COVID-19 kardiyovaskiiler komplikasyonlara neden olabilen bir viriistiir. Bu ¢alismada, COVID-19 siiphesi ile bagvuran gogiis agrili hastalarda
kardiyak etkilenme olup olmadig: Elektrokardiyografi (EKG) bulgular: esliginde arastirilmistir.

Gereg ve Yontem: Bu ¢alisma, Pandemi poliklinigine COVID-19 siiphesi ile bagvuran gogiis agrili hastalar tizerinde prospektif olarak yapildi. Hastalar PCR
sonucuna gore: PCR sonucu pozitif ve negatif olmak tizere iki gruba ayrildi. Tim katilimcilarin demografik 6zellikleri, bagvuru sikayetleri ve sikayetlerinin
mevcudiyet siiresi, fizik muayene bulgulari, laboratuvar sonuglari ve EKG bulgular: kaydedildi. PCR sonucu pozitif olan hastalar, 15. gtinde kontrole ¢agirilarak
yeniden EKG gekildi.

Bulgular: Calismaya 50 PCR sonucu pozitif ve 50 PCR sonucu negatif hasta dahil edildi. Tim hastalarin yas ortalamasi 52.30+16.02/y1l ve %56’s1 kadind1.
PCR sonucu pozitif olanlarla PCR sonucu negatif olanlar arasinda yas ve cinsiyet bakimindan farklilik saptanmadi (Sirasiyla p=0.116; 0.687). Basvuru yiiksek
duyarlikli kardiyak Troponin (hs-cTn) diizeyi, PCR sonucu pozitif olanlarda PCR sonucu negatif olanlara gore anlamli olarak daha yiiksekti (p<0.001).
Bagvuru EKG’sinde ST-T degisikligi saptanma orani1 PCR sonucu pozitif olanlarda %38 iken, PCR sonucu negatif olanlarda ise %16 idi (p=0.023). PCR sonucu
pozitif olan hastalarin %36’sinin 15. giin EKG’sinde ST-T degisikligi izlenmeye devam ediyordu. PCR sonucu pozitif olan hastalarin bagvuru EKG’sinde
P-dalga amplitiidii ve ortalama kalp hizi degeri 15. giin EKG'sine gore anlamli olarak daha yiiksekti (Sirasiyla p=0.038; <0.001).

Sonug: COVID-19 hastalarinda kardiyak bir etkilenme olmakta ve bu durum EKG bulgular: vasitasiyla gosterilebilmektedir. PCR sonucu pozitif hastalarin
basvuru EKG’sinde saptanan P-dalga amplitiidiindeki artis, COVID-19’a bagh kardiyak yiiklenmenin gostergesi olabilir. Gogiis agrist ile bagvuran COVID-19
hastalarina hem basvuru aninda hem de ilerleyen giinlerde EKG ¢ekimi yapilmali ve olusabilecek iskemik ST-T degisikliklerine kars: dikkatli olunmalidur.
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INTRODUCTION

Following its emergence in the Chinese city of Wuhan
in 2019, COVID-19 spread rapidly across the world (1).
Although the virus essentially causes dry cough, sore
throat, fever, lethargy, malaise, muscle and joint pain, or
gastrointestinal tract symptoms, it may also worsen to give
rise to pneumonia and respiratory failure (1). In addition,
due to the direct and indirect effects of the virus, several
fatal complications associated with the cardiovascular
system may also be observed. These complications
include acute coronary syndrome, myocarditis, heart
failure, cerebrovascular stroke, pulmonary embolism,
and disseminated intravascular coagulopathy (2,3).
Cardiac damage responsible for these complications can
be shown both by Electrocardiography (ECG) findings
and by measuring such biomarkers as ¢Th, creatine kinase
(CK), brain natriuretic peptide (BNP), and D-dimer (4).

The aim of this study was to investigate the presence or
absence of a cardiac effect in patients with chest pains
presenting to the pandemic clinic on suspicion of
COVID-19 in the light of ECG findings.

MATERIAL AND METHOD

The study was carried out with the permission of Kirikkale
University Clinical Researches Ethics Committee (Date:
10.12.2020, Decision No: 20/01). All procedures were carried
out in accordance with the ethical rules and the principles of
the Declaration of Helsinki.

Study Design

This prospective study was performed with patients with
suspected COVID-19 presenting with chest pains to the
Kirikkale University Medical Faculty pandemic clinic.
Written voluntary consent was obtained from all participants.

Establishment of the Study Groups

Patients with suspected COVID-19 presenting to the
pandemic clinic were divided into two groups based on PCR
results from nasopharyngeal swabs, PCRresult-negativeand
PCR result-positive. All patients’ presentation symptoms,
the duration thereof, demographic characteristics (age, sex,
chronic disease, and medication use status), and laboratory
and PCR results were recorded. Additionally, patients with
positive PCR results were invited to control visits on the
15t day, at which time repeat ECG was performed and the
results were again recorded.

Patients with previously diagnosed cardiovascular system
diseases (coronary artery disease, hypertension, heart
failure, dysrhythmia, cor pulmonale, valve diseases,
etc.), using any medications capable of affecting the
cardiovascular system, with no chest pains at time of
presentation, aged under 18, with missing data, or refusing
to consent to participate were excluded from the study.

ECG Performance and Interpretation

ECG was performed using a 12-lead, six-trace Nihon
Kohden-1350K device. The procedure was carried out
by a specialist ECG technician at a room temperature of
250 C. The ECG results were evaluated by an emergency
medicine specialist using an ECG goniometer. P-wave
amplitude, width, and morphology, PR interval,
QRS complex, QT interval (calculated using Bazett’s
formula), T-wave amplitude, width, and morphology,
ST-T alteration, heart rate, rhythm, and flow axis were
evaluated and recorded for all patients.

Statistical Analysis

Data analysis was performed on Statistical Package for
Social Sciences) for Windows version 21.0 software
(IBM Corporation, Armonk, New York, USA). Variables
were expressed as number (n), percentage (%), mean,
and standard deviation (+SD). Normality of distribution
was assessed using the Kolmogorov-Smirnov test. The
independent sample t-test was used for intergroup
comparisons in case of normal distribution, and the
Mann-Whitney U-test in case of non-normal distribution.
Qualitative data were compared using the chi-square test.
The presentation and day 15 ECG results of PCR-positive
patients were compared using the paired sample t-test. The
results were evaluated at a 95% confidence interval, and p
values <0.05 were regarded as statistically significant.

RESULTS

The study was completed with 50 PCR-positive and 50
PCR-negative patients, after 4723 of the 4823 patients
presenting to the pandemic clinic had been excluded for
meeting the exclusion criteria (Figure 1).

Number of patients presenting to the clinic during the pandemic
(n=4823)
Patients excluded from the study”
=With no chest pain at the time of
presentation (n=3906)
=With a history of cardiovascular
system disease or medication use
(n=928)
=Refusing consent to voluntary
participation in the study (n=4185) Not attending checks on the
~With mssing data (n=190) 15" day or whose ECG records
“Some patients met more than one were lost (n=255)
exclusion criterion.
Total (n=100)
=PCR result positive (n=50)
=PCR result negative (n=50)

Figure 1. Patient selection and the constitution of the study groups

The mean age of the entire patient group was 52.30£16.02
years (range 21-94), and 56% were women. No difference
was determined between the groups in terms of age or sex
(p=0.116 and 0.687, respectively). Eighty-nine percent of the
patients had no chronic disease and were not on medication.
Disregarding chest pain, the most common presentations
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symptoms were lethargy/malaise (50%), followed by
myalgia/arthralgia (39%) and dyspnea (23%) (Table 1).

Table 1. A comparison of the study groups” demographic

characteristics

PCR (+) PCR (-) Total
(n=50) (n=50) (n=100)
Age (years), (mean+SD) 54.98+17.02 57.66+17.72 52.30+16.02
Gender
Male, n (%) 21(42.0)  23(46.0) 44 (44.0)
Female, n (%) 29(58.0)  27(54.0) 56 (56.0)
History of medication use
Yes, n (%) 5 (10.0) 6 (12.0) 11 (11.0)
No, n (%) 45(90.0)  44(88.0) 89 (89.0)
Additional disease
El(%}zftes mellitus, 2 (4.0) 12.0) 3 (6.0)
COPD, n (%) 2 (4.0) -- 2 (2.0)
Es();zl)natrlc disease, 1(2.0) 4(8.0) 5 (5.0)
;1;2})1r01d disease, n _ 1 (2.0) 1(1.0)
g/i[;’(faesg,lin&r;e 3 (6.0) 4(12.0) 7 (14.0)
Unremarkable, n (%) 45 (90.0) 44 (88.0) 89 (89.0)
Presentation symptom (except for chest pain)
Headache, n (%) 7 (14.0) 2 (4.0) 9(9.0)
Sore throat, n (%) 6(12.0) 3 (6.0) 9 (9.0)
Cough, n (%) 7 (14.0) 4(8.0) 11 (10.0)
nM&l)gla/ Arthralgia, 20 (40.0) 19 (38.0) 39 (39.0)
{;‘f}thargy’ fatique.n— )5(500)  25(500) 50 (50.0)
Fever, n (%) 4 (8.0) -- 4 (4.0)
Dyspnea, n (%) 9(18.0) 14 (28.0) 23 (23.0)
Anosmia, n (%) 4 (8.0) 2 (4.0) 6 (6.0)
Number of symptom days
<1 day 10(20.0)  13(26.0)  23(23.0)
2-3 days 34 (68.0) 27 (54.0) 61 (61.0)
>3 days 6(12.0) 10 (20.0) 16 (16.0)
COPD, Chronic obstructive pulmonary disease

No difference was observed between the two groups
in terms of physical examination findings (Table 2).
However, hs-cTn levels were significantly higher in the
PCR-positive group than in the PCR-negative group (p
<0.001) (Table 3).

Table 2. A comparison of the study groups’ physical examination

findings

PCR (+) (n=50) PCR (-) (n=50) .

mean+SD mean+SD
Body temperature (0C)  36.63+0.53 36.63+0.57 0.986
Heart rate (beats/min) 91.66+14.02 90.26+14.18  0.621
Respiration rate (/min)  22.30+10.04 21.10+2.15 0.410
(Slﬁ‘l’gcg;’k"’d PIeSSUTe  13818+21.76  132.44+17.55  0.150
Er‘:ssstgilec &?ﬁ%g) 839651126 824241124  0.495
Oxygen saturation (%) 95.84+2.10 96.28+2.26 0.316
*Independent sample t-test

The incidence of ST-T alteration at presentation ECG was
significantly higher in the PCR-positive group (38.0%)
than in the group with negative PCR results (16.0%)
(p=0.023) (Table 4). Comparison of ECG at time of
presentation and after 15 days in the PCR-positive group
revealed that P-wave amplitude and heart rate were
significantly higher at presentation than on the 15th day
(p=0.038; <0.001, respectively) (Table 5).

DISCUSSION

This study investigated, in the light of ECG findings,
the cardiac effect in patients with chest pain presenting
to the pandemic clinic with suspected COVID-19. The
results show that COVID-19 leads to ischemic cardiac
alterations at ECG and temporary cardiac overload.

Table 3. A comparison of the study groups’ laboratory findings

. PCR (+) (n=50) PCR (-) (n=50)
Reference interval P*
mean+SD mean+SD
CK (u/L) 0-145 126.10+285.50 100.28+52.20 0.531
CK-MB (u/L) 0-24 30.1+25.25 38.52+25.77 0.105
Creatinine (mg/dL) 0.6-1.1 0.86+0.18 0.82+0.17 0.297
WBC (103uL) 4-10 6500.0£1976.53 8914.02+334.24 <0.001
Neutrophil (103uL) 2-7 4053.86+£1407.10 6384.74+2710.23 0.546
Monocyte (103uL) 0.12-1.2 519.214+209.90 524.80+217.02 0.896
Lymphocyte (103uL) 0.8-4 1700.0+£668.32 2082.14+803.92 0.011
CRP (mg/L) 0-5 18.30+21.44 20.95£36.75 0.662
Sodium (mmol/L) 136-145 139.26+3.52 139.64+2.70 0546
Potassium (mmol/L) 3.5-5.1 4.44+0.42 4.4440.41 0.935
Calcium (g/dL) 8.8-10.6 9.53+0.68 9.80+0.52 0.030
D-dimer (ug/L) 0-500 352.91+408.62 333.10+£324.08 0.630
median (min-max) median (min-max) pt
Presentation hs-cTn (ng/ml) 0-14 75 (2-1680) 4.70 (2-11) <0.001t
Day 15 hs-cTn (ng/ml) 0-14 7.6 (2-21) --
CK, Creatine kinase; WBC, White blood cell; CRP, C-reactive protein; hs-cTn, High sensitive cTn, Cardiac troponin, *Independent sample t-test, tMann-Whitney U-test
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Table 4. A comparison of the study groups” demographic
characteristics

PCR (+) PCR (-)
(n=50) (n=50) p*
mean+SD mean+SD
P-wave amplitude (mV) 1.69+0.44 1.63£0.45  0.501
P-wave width (msn) 85.20+17.52  88.0+£19.38  0.450
PR interval (msn) 191.6£190.40 190.40+24.32 0.824
QRS interval (msn) 78.80+10.99 80.80+13.97 0.521
QT interval (msn) 412.22436.05 412.28+25.62 0.992
Heart rate (beats/min) 89.36+14.39 86.18+16.84 0.313
n (%) n (%) pt

ST-T alteration present 19 (38.0) 8 (16.0) 0.023
T-wave morphology

Normal 32 (64.0) 42 (84.0)

Negative 13 (26.0) 6 (12.0)

Biphasic 4(8.0) 2 (4.0)

More than one morphology 2 (2.0) --
Rhythm

Normal sinus rhythm 40 (80.0) 44 (88.0)

Sinus arrhythmia 4 (8.0) 2 (4.0)

Sinus tachycardia 6 (12.0) 4 (8.0)
Axis

Normal axis 45 (90.0) 46 (92.0)

Sol axis 5(10.0) 3 (6.0)

Right axis -- 1(2.0)
Other findings

Unremarkable 45 (90.0) 45 (90.0)

Pathological Q-wave 2 (4.0) 2 (4.0)

LAFB 2 (4.0) 2 (4.0)

VES 1(2.0) 1(2.0)
LAFB, left anterior fascicular block; VES, ventricular extrasystole, *Independent sample
t-test, TChi-square test

Table 5. A comparison of the PCR-positive patients’ presentation

and 15 day ECG findings

Presentation 15 day ECG
ECG (n=50) (n=50) p*
mean+SD meantSD
P-wave amplitude (mV) 1.69+0.44 1.55+0.38 0.038
P-wave width (msn) 85.20+17.52  85.20+13.88 0.761
PR interval (msn) 191.6+190.40 184.40+21.10 0.124
QRS interval (msn) 78.80+10.99 82.40+7.70 0.322
QT interval (msn) 412.22+36.05 414.04+24.26 0.765
Heart rate (beats/min) 89.36+14.39  78.28+11.70 <0.001
n (%) n (%) pt

ST-T alteration present 19 (38.0) 18 (36.0) 0.799
T-wave morphology

Normal 32 (64.0) 32 (64.0)

Negative 13 (26.0) 13 (26.0)

Biphasic 4(8.0) 4(8.0)

nggﬁgfé‘g;ne 2(2.0) 1(2.0)
Rhythm

Normal sinus rhythm 40 (80.0) 47 (94.0)

Sinus arrhythmia 4(8.0) 3 (6.0)

Sinus tachycardia 6 (12.0) 2 (4.0)
Axis

Normal axis 45 (90.0) 45 (90.0)

Sol left axis 5(10.0) 5(10.0)

Right axis -- --
Other findings

Unremarkable 45 (90.0) 42 (84.0)

Pathological Q-eave 2 (4.0) 5(10.0)

LAFB 2 (4.0) 2 (4.0)

VES 1(2.0) --
LAFB, left anterior fascicular block; VES, ventricular extrasystole, *Paired sample t
test, TChi-square test

Cardiac ischemic damage in patients with COVID-19
may occur due to direct damage to myocardial
tissue or increased adrenergic stimulation, systemic
inflammatory response, cytokine storm, hypoxia,
hypotension or microthrombus, caused by the disease
process (5-8). The cardiac damage that develops causes
ST-T alterations at ECG. These changes may persist for
one year on the ECGs of some patients, and are a marker
of increased mortality, particularly in patients with
severe COVID-19 (9-11). In one of two previous studies
examining the prognostic value of presentation ECG in
COVID-19 patients, McCullough et al. (11) reported an
ST elevation incidence 0of 0.7% and a T-wave innervation
incidence of 10.5%; in the other study Chorin et al. (12)
reported an incidence of ST-T alteration of 17.6%. Li et
al. (13) reported that the incidence of ST-T alteration
increased still further among patients hospitalized in the
intensive care unit (65.2%). Another study examining
presentation ECGs of patients with COVID-19
pneumonia reported an incidence of ST-T alteration of
30%, and that these alterations were observed on ECGs
amean 30 (12-51) days after the first onset of symptoms
(14). Bergamaschi et al. (15) reported an incidence of

ST-T alteration of 5.6% among COVID-19 patients at
the time of presentation, rising to 8.2% on the seventh
day. The authors therefore emphasized that ischemic
ST-T alterations can be detected, and a decrease in major
cardiac event and mortality achieved, through serial
ECG monitoring. In the present study, the incidence
of ST-T alteration was significantly higher in the PCR-
positive group. This is consistent with previous studies
showing that the direct or indirect effect of COVID-19
causes ischemic damage to myocardial tissue. ST-T
alteration at ECG was also observed in the PCR-negative
patients in our study. We attributed this either to the
patients having COVID-19 even if their test results were
negative, or to cardiac involvement due to the effect of
infection by another virus (such as influenza or RSV).
In addition, the ST-T alteration in the PCR result-
positive group persisted on both presentation and 15-
day ECGs, suggesting that cardiac ischemic alterations
also persisted in these patients after 15 days. Therefore,
in exact agreement with Bergamaschi et al. (15) , we also
think that regular ECG will be useful for the purpose
of monitoring cardiac effects in such patients infected
with COVID-19.
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In addition to the diagnosis of arrhythmias, alterations
in the P-wave morphology and PR interval are also
useful in detecting the presence of cardiac pathologies
(16). An extended PR interval is associated with
conduction disorders such as AV blocks, while an
increased P-wave amplitude (>2.5 mm) is a messenger
of right atrial dilatation, while an extended duration
(>120 msn) indicates left atrial dilatation (17). Studies
have shown that prolongation of the P-wave duration
is associated with an increased risk of cardiovascular
disease and mortality (18). Atrial tachyarrhythmias,
particularly atrial fibrillation (AF), are frequently seen
in COVID-19, and diagnosis of AF is linked to the
presence (or absence) of the P-wave (19). Interatrial
block is a form of rhythm disorder in which conduction
is delayed in the Bachman region between the right
and left atria. This lays the foundation for P-wave
dispersion, and thus to the development of AF (20).
Yenergag et al. (21) reported a greater likelihood of
AF development in COVID-19 patients with P-wave
dispersion at ECG (>36 msn) compared to healthy.
In that study, P-wave amplitude was 0.12+0.009 mV
at V1 and 0.141+0.016 mV at DII, values significantly
higher than in the healthy controls. No difference was
determined in the present study in terms of P-wave
amplitude, P-wave width, or PR interval between the
PCR result-positive and -negative patients. No AF,
AV block, or other dysrhythmia were observed in any
patient. This may be due, in contrast to other studies in
the literature, to our study involving clinically milder
cases (patients with a history of cardiovascular disease
and drug use were excluded from the study). To put it
another way, the ECGs of less and/or non-problematic
patients in cardiovascular terms were examined in the
present study. On the other hand, the P-wave amplitude
on admission ECG among patients with positive PCR
results was significantly higher than that on the 15th
day. We thought that this might be related to right
atrial tension caused by the increased disease burden
resulting from COVID-19. In subsequent days, as the
patients responded positively to COVID-19 treatment,
the disease burden may have decrease and the
previously elevated right atrial tension and associated
P-wave amplitude may have recovered on the 15th day
and returned to normal.

Acute phase reactant levels, liver and kidney function
tests, complete blood count, coagulation tests, and
cardiac biomarkers are frequently used in COVID-19
for diagnosis, follow-up, and predicting prognosis (22-
24). One study reported that increasing leukocytosis
and cTnl levels significantly raised ICU admission
rates among COVID-19 patients (1.5- and 2.2-fold,
respectively) (22). Another study emphasized changes
in leukocytosis and albumin levels as important
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markers in the evaluation of admission to the ICU (a
2-fold increase and 0.8-fold decrease, respectively) (24).
A study comparing PCR (+) and (-) patients reported
significantly lower serum CRP, WBC, and neutrophil,
lymphocyte, monocyte, and eosinophil counts and
significantly higher ALT, AST, and LDH values in the
patients with PCR (+) results (25). Chinese researchers
reported significantly lower WBC and platelet values
in PCR (+) patients compared to PCR (-) patients,
while no difference was observed in terms of CRP,
sedimentation, or lymphocyte and neutrophil counts
(26). Albumin is a negative acute phase reactant, and
the decrease in plasma Calcium (Ca**) levels may due
to decreased albumin in patients with COVID-19.
Other factors that reduce Ca** levels in patients with
COVID-19 include diarrhea-related gastrointestinal
losses and vitamin-D deficiency (27). WBC, lymphocyte
counts, and Ca** levels in this study were significantly
lower in the PCR (+) patients than in the PCR (-)
patients. This is consistent with the results of previous
studies. However, it should also not be forgotten that
although there was no statistically significant difference
between the two groups in terms of Ca** levels, serum
Ca** levels were within physiological limits.

Limitations

There are a number of limitations to this study. First,
although large numbers of patients presented to
the pandemic clinic due to COVID-19, many had
to be excluded from the study due to the fear and
psychological effects produced in the community by
COVID-19 and lockdowns, and individuals being
unwilling to attend hospital (for 15-day controls)
unless absolutely necessary. This had an adverse
impact on our patient numbers and the study findings.
A second limitation concerns the accuracy of the
tests used in the diagnosis of COVID-19 patients.
The accuracy value of the RT-PCR test performed at
the time of the study was different from the current
accuracy, and this may have affected the grouping of
patients with positive and negative PCR results. Finally,
in our study, individuals with previously diagnosed
cardiovascular system diseases were excluded from
the study. We therefore accepted their ECGs as normal
since they had no cardiovascular problems. Moreover,
the protocol applied by the Turkish Ministry of Health
in the treatment of PCR-positive patients consisted of
tavipiravir and hydroxychloroquine, and azithromycin
or floroquinolone in suspected patients, and it is not
known for certain whether the patients included in the
present study were using these medications regularly
or not, nor the effects of those medications on ECG
findings (apart from the QT interval) (28). This may
also have affected our results.
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CONCLUSION

The incidence of ST-T alteration at ECG was significantly
higher among the PCR-positive patients than in the PCR-
negative patients. The significantly higher presentation
hs-cTn levels observed among the PCR-positive patients
also confirms that COVID-19-related ischemic changes
occur in these patients. Moreover, P-wave amplitudes
were also higher at presentation ECG among the PCR-
positive patients compared to the 15t day ECG.

These findings all suggest that a cardiac effect does occur
in patients with COVID-19 and that this can be detected
with ECG alterations. An increased P-wave amplitude
at presentation ECG in PCR-positive patients may
be indicative of COVID-19-related cardiac overload.
ECG should be performed both at presentation and in
subsequent days on COVID-19 patients presenting with
chest pain, and care must be taken regarding potential
ischemic ST-T alterations.
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The C-reactive protein-to-albumin ratio predicts one-year
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C-reaktif protein albumin orani canlidan bobrek naklinde ilk y1l mortaliteyi
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ABSTRACT

Aim: The aim of this study was is to evaluate the effectiveness of the preoperative C-reactive protein (CRP)/albumin ratio on first year
mortality after living donor kidney transplantation.

Material and Method: This retrospective single-center study includes a total of living kidney transplant recipients’ data who were transplanted
between 2011-2020 years. Thirty-six patients who died within the first year after kidney transplantation among 2143 living kidney transplant
recipients were included in the study group. Patients who have similar comobordities like mortality group patients who survives than one
year after living donor kidney transplantation were enrolled as control group.

Results: First year mortality was 1.67% (36/2143) in ten years. Patients in the mortality group were older than the control group (5313 vs
43+12, p=0.002). The median time spent on dialysis in the mortality group was longer than in the control group (13 months vs 1 month,
p=0.029). The median CRP/albumin ratio was higher in the mortality group (2.77 vs 0.85, p=0.001). CRP and CRP/albumin ratio were
determined as independent factors affecting mortality in the first year after living donor kidney transplantation as a result of multivariate Cox
regression analysis (HR=1.040;95% CI, 1.011-1.069; p=0.004 vs HR=1.148 95% CI, 1.044-1.262; p=0.007, respectively). ROC analysis showed
that the CRP/albumin ratio had the power to predict one-year mortality (AUC 0.650 95% CI 0.513-0.787, p=0.041). Kaplan-Meier survival
analysis showed a statistically significant difference between the two groups in terms of the cut-off value for CRP/albumin ratio (1.52).

Conclusion: This study shows that the CRP/albumin ratio can be used to predict mortality in the first year after living donor kidney
transplantation.

Keywords: Living donor kidney transplantation, mortality, C-reactive protein, albumin

Our research’s data was presented in 13 Istanbul University Capa Medical School, Capa Nephrology Congress as ‘Oral Presentation’ on Jan 2021.

0z
Amag: Bu galigmanin amaci, preoperatif C-reaktif protein (CRP)/albumin oraninin canlidan bébrek nakli sonrasi ilk yil mortalite tizerinde
etkinligini degerlendirmektir.

Gereg ve Yontem: Calismaya 2011-2020 yillar: arasinda canlidan bobrek nakli yapilmis 2143 hastadan ilk yilda 6len 36 hasta mortalite grubu
olarak alind1. Kontrol grubu olarak benzer kronik hastaliklara sahip bir yildan daha uzun siiredir takipli olan canlidan bobrek nakli yapilmig
benzer sayida hasta kontrol grubu olarak alindi.

Bulgular: On yil i¢in ilk yil mortalitesi %1,67 (36/2143)dir. Mortalite grubunda hastalar kontrol grubuna gore daha yasldir (53+13 karsilik
43+12, p=0,002). Mortalite grubundaki hastalarin diyalizde gecirdigi ortanca siire kontrol grubuna gore uzundur (13 aya karsilik 1 ay,
p=0,029). Ortanca CRP/albumin orani mortalite grubunda daha yiiksekti (2,77 karsilik 0,85, p=0,001). CRP ve CRP/albumin orani, ¢ok
degiskenli Cox regresyon analizi sonucunda, canlidan bobrek nakli sonrasi ilk y1l mortaliteye etki eden bagimsiz faktérler olarak saptand:
(HR=1,040 %95 CI 1,011-1,069; p=0,004 karsilik HR=1,148 %95 CI, 1,044-1,262; p=0,007 sirastyla). ROC analizi CRP/albumin oraninin
bir yillik mortaliteyi tahmin etme giictine sahip oldugunu gosterirken (AUC 0,650 %95 GA 0,513-0,787, p=0,041). CRP/albumin orani esik
degerine (1,52) gore yapilan Kaplan-Meier sagkalim analizi iki grup arasinda fark oldugunu goéstermistir.

Sonug: Bu ¢alisma, CRP/albumin oraninin canlidan bébrek nakli sonrasindailk yiligerisinde gelisen mortaliteyi 6ngormede kullanilabilecegini
gostermektedir.

Anahtar Kelimeler: Canli dondrden bobrek nakli, mortalite, C-reaktif protein, albumin
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INTRODUCTION

All acute-phase reactants respond to inflammatory
events to varying degrees. Among these markers,
C-reactive protein (CRP) is a positive acute phase
protein, and the prognostic value of CRP levels in many
diseases has been demonstrated in studies since there
may be a relationship between the increase in CRP
level and the severity of the infection (1-3). Albumin
is a negative acute phase protein whose level decreases
in response to infection and has been proposed as a
clinical tool for estimating the severity of inflammation
and malnutrition in patients with chronic diseases such
as chronic kidney disease (4-6). The CRP/albumin ratio,
a combined index of CRP and albumin levels, has been
investigated in many clinical studies as an indicator of
inflammatory status. These studies stated that the CRP/
albumin ratio could be used as a prognostic indicator of
morbidity and mortality to evaluate clinical outcomes
(7-11). Chronic inflammation, common in patients
with end-stage renal disease (ESRD), is a critical factor
in the pathogenesis of atherosclerosis and affects the
developmentofcardiovasculardiseaseinrenal transplant
recipients (12-14). Thus, renal transplant recipients
have a higher risk of cardiovascular system-related
mortality compared to the general population (15-17).
Despite major advances in organ transplantation, there
are no reliable pre-transplant tests that can consistently
identify patients who may be at high risk for mortality
after kidney transplantation and that can be used to
guide treatment decisions.

The present study aimed to determine the value of the
preoperative CRP/albumin ratio as an independent
prognostic indicator to predict the mortality of kidney
transplant recipients (KTRs) in the first year following
living donor kidney transplantation (LDKT).

MATERIAL AND METHOD

The study was retrospective, single-center, and approved
by Istanbul Yeni Yiizy1l University Clinical Researches
Ethics Committee (Date: 17.11.2020, Decision No: 11-
533). All procedures involving human participants were
approved in accordance with the ethical standards of
the Institutional and/or National Research Committee,
including the Helsinki Declaration of 1964 and its
subsequent amendments or comparable ethical
standards.

In this study, KTRs who developed mortality within the
first year (n=36, mortality group) among patients (total
2143 patients) who had a living donor kidney transplant
at our center from 2011 to end of 2020 were included.
As the control group, we selected patients with similar
comorbidities, followed for more than one year. Control
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group patients were manually selected from patients
who survived for more than one year, by matching
them with the chronic diseases of mortality group
patients. The two groups regarding donor and recipient
characteristics and CRP/albumin ratio were compared.

Demographic characteristics, chronic diseases and
laboratory information of the patients at their first
hospitalization for kidney transplantation were reviewed
and recorded in the hospital information management
system. Serum CRP (mg/L) levels were studied in the
Roche Cobas 6000 ¢501 (Roche Diagnostics, Mannheim,
Germany) autoanalyzer using the immunoturbidimetric
method, and albumin (g/dL) in the Roche Cobas 6000
c501 (Roche Diagnostics, Mannheim, Germany)
autoanalyzer using the colorimetric BCG method. CRP/
albumin ratio was calculated by dividing the patients’
pre-transplant CRP levels by their albumin levels.

Statistical Analysis

Nominal and ordinal parameters were described by
frequency analysis. Means and standard deviations
were used for the description of scale parameters.
Kolmogorov Smirnov Test was used for the normality
distribution test of scale parameters. Mann-Whitney U
test was used for non-normally distributed parameter
differences, whereas the independent samples t-test
was used for normally distributed parameters. Chi-
square test and chi-square likelihood ratio were used
for categorical parameter differences. ROC (receiver
operating curve) analysis was used for diagnostic values
of research parameters. Multivariate Cox regression
analysis was used to determine the factors affecting first-
year mortality after LDKT. All variables were subjected
to univariable multivariate regression analysis to reveal
the factors affecting first-year mortality. Multivariable
Cox regression analysis was performed, in which the
variables observed to be statistically significant as a
result were included in the univariable multivariate
regression analysis. Kaplan-Meier analysis was used for
survival estimation. SPSS 22.0 for Windows version was
used for analysis at 95% Confidence Interval with 0.05
alpha levels.

RESULTS

The causes of mortality in patients who died in the first
year were infection (n=20, 55.6%, three of these patients
died due to SARS-COV-2), cardiovascular events
(n=11, 30.6%), cerebrovascular events (n=3, 8.3%), and
unknown causes (n=2, 5.5%), respectively.

A comparison between the characteristics of the
patients who developed mortality in the first year and
the control group is presented in Table 1. The first-year
mortality rate (36/2143) was 1.67% which means first
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year survival was 98.33%. A statistically significant
difference was determined between the groups in terms
of gender, body mass index (BMI), and age (p=0.007,
p=0.044, p=0.002, respectively). While most patients
(83.3%) who died in the first year were receiving renal
replacement therapy (RRT, mostly hemodialysis), this
rate was 50% in the control group, and this difference
was statistically significant (p=0.004). It showed KTRs
who undergone preemptive kidney transplantation
have less mortality. The spending time on dialysis in
the mortality group was significantly longer than the
control group (median, 13 months vs 1 month, p=0.029).
There was no difference between the groups regarding
primary disease causing ESRD and cardiovascular
disease. In terms of immunological evaluation, the
number of HLA mismatches was higher in the mortality
group compared to the control group (median, 4 vs
3, p=0.022). While there was no difference between
the groups in terms of albumin, CRP was statistically
significantly higher in the mortality group (median,
10.1 vs 3.7, p=0.002). Also, the CRP/albumin ratio was
also statistically significantly higher in the mortality
group (median, 2.77 vs 0.85, p=0.001).

Multivariate Cox regression analysis revealed that
(Forward: LR), female gender, BMI, recipient age,
receiving RRT, number of HLA mismatches, CRP,
and CRP/albumin ratio had an impact on mortality.
Since the CRP/albumin ratio is affected by the CRP
value, the CRP/albumin ratio and CRP were subjected
to multivariable Cox regression analysis in 2 separate
models. CRP/albumin ratio in model 1 and CRP in
model 2 were effective variables on mortality in the first
year after LDKT (p=0.004, p=0.007, respectively). In
Model 1, CRP/albumin ratio was found to increase first
year mortality by 1.148 times, while in model 2, CRP
increased by 1.040 times. The Cox regression analysis
of the factors affecting mortality in the first year after
LDKT is presented in Table 2.

ROC analysis (Figure 1) indicated that the CRP/
albumin ratio had the power to predict one-year
mortality (AUC 0.650 95% CI 0.513-0.787, p=0.041
cut-off CRP/Albumin ratio 1.52), whereas CRP had
no power to predict one-year mortality (AUC 0.635
95% CI 0.497- 0.773, p=0.065, cut-off CRP 5.5). ROC
analysis determined that the cut off value for the
CRP/albumin ratio >1.52 (61.3% sensitivity, 68.8%
specificity) was statistically significant for one-year
mortality. A statistically significant difference was
observed between the two groups (log-rank p= 0.034)
according to the one-year Kaplan-Meier survival
analysis, according to the cut-off value of CRP/albumin
ratio of 1.52 (Figure 2).

Table 1. Characteristics of the first year recipient mortality and

control group

Mortality at One Year
Yes (n=36) No(n=32) P

Donor age, years 45+14 49+14 0.272
Donor sex, f/m (m%) 23/13 (36.1%) 10/22 (68.8%)  0.007
Donor BMI, (kg/m?2) 28 (20-42) 25 (20-34) 0.044
Recipient age, years 53+13 43+12 0.002
Recipient sex, f/m (m%) 21/15 (58.3%) 15/17 (46.9%)  0.345
Recipient BMI, (kg/m?) 266 27+4 0.730
Relative, (yes %) 16/20 (55.6%) 14/18 (56.3%)  0.954
RRT/Preemptive, (RRT%)  6/30 (83.3%) 16/16 (50%)  0.004
RRT duration, months 13 (0-228) 1 (0-156) 0.029
Primary disease

DM 12 (34.3%) 7 (24.1%)

HT 6 (17.1%) 3 (10.3%) 0.589

Chr.Gn 5(14.3%) 6 (20.7%)

Other 12 (34.3%) 13 (44.8%)
CVD, (yes%) 18/18 (50%) 22/10 (31.3%)  0.117
HLA mismatch 4(2-6) 3 (1-6) 0.022
Class I PRA 27/8 (22.9%) 24/7 (22.6%) 0.979
Class IT PRA 23/12 (34.3%) 24/7 (22.6%) 0.295
Immunologic risk

Low 18 (50%) 21 (65.6%)

Moderate 12 (33.3%) 7 (21.9%) 0.424

High 6 (16.7%) 4 (12.5%)
Induction

Bsx 0 (0%) 1(3.1%) 0.547

ATG 31 (86.1%) 26 (81.3%)

ATG+PF 5(13.9%) 5 (15.6%)
ATG total dose 950 (0-2200) 600 (0-2000) 0.067
BPAR

No 27 (75%) 21 (65.6%) 0.632

ATCMR 5(13.9%) 5 (15.6%)

AAMR 4 (11.1%) 6 (18.8%)
CRP (mg/L) 10.1 (0.8-46.8) 3.7 (0.1-15.8)  0.002
Albumin (g/L) 4.1 (2.5-5) 42(2.2-4.8) 0.060
CRP/Alb ratio 2.77 (0.20-15.20)  0.85 (0.02-3.81) 0.001

Numbers which are normally distributed are given as mean and standart

deviation. Numbers which are not normally distributed are given as median and
minimum, maximum, and percentages by row. BMI: Body mass index RRT: Renal
replacement therapy DM: Diabetes mellitus HT: Hypertension Chr Gn: Chronic
glomerulonephritis CVD: Cardiovascular disease HLA: Human lokocyte antigen
PRA: panel reactive antibody Bsx: Basiliximab ATG: Anti-thymoycyte globulin PF:
Plasmapheresis BPAR: Biopsy proven acute rejection ATCMR: Acute T-cell mediated
rejection AAMR: Acute antibody mediated rejection CRP: C-reactive protein
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Figure 1. Receiver operating curve for CRP and CRP/Albumin ratio
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Table 2. Factors affecting recipient mortality in the first year after living donor kidney transplantation

. .. Multivariable Multivariable
Mortality at 1% year Univariable (model 1) (model 2)
(Cox regression)
HR (95% CI) P HR (95% CI) P HR (95% CI) P

Donor age, years 0.989 (0.966-1.013) 0.354
Donor sex, female 2.297 (1.161-4.546) 0.017 2.253 (0.972-5.222) 0.058 2.206 (0.956-5.089) 0.064
Donor BMI, (kg/m?) 1.068 (1.006-1.134) 0.031 1.059 (0.984-1.140) 0.125 1.061 (0.985-1.142) 0.117
Recipient age, years 1.044 (1.014-1.073) 0.003 1.016 (0.986-1.048) 0.302 1.015 (0.984-1.047) 0.337
Recipient sex, female 0.700 (0.360-1.358) 0.291
Recipient BMI, (kg/m?) 0.996 (0.928-1.069) 0.909
Relative,yes 1.012 (0.831-2.789) 0.972
RRT/Preemptive 3.041 (1.261-7.333) 0.013 2.479 (0.973-6.317) 0.057 2.211 (0.872-5.607) 0.095
RRT duration, (months) 1.004 (0.998-1.009) 0.174
DM 1.448 (0.733-2.860) 0.286
HT 1.589 (0.663-3.820) 0.301
CVD 1.543 (0.802-2.970) 0.194
HLA mismatch 1.298 (1.035-1.629) 0.024 1.203 (0.899-1.609) 0.214 1.192 (0.890-1.598) 0.238
Class I PRA 0.909 (0.414-1.997) 0.812
Class II PRA 1.274 (0.635-2.556) 0.495
Immunologic risk

Low Reference category

Moderate 1.332 (0.640-2.770) 0.443

High 1.250 (0.495-3.156) 0.637
Induction

ATG Reference category

ATG+PF 0.845 (0.328-2.176) 0.727
ATG total dose 1.270 (0.388-4.155) 0.692
BPAR

No Reference category

ATCMR 0.869 (0.334-2.257) 0.772

AAMR 0.595 (0.208-1.701) 0.332
CRP/Albumin ratio 1.127 (1.045-1.216) 0.002 1.148 (1.044-1.262) 0.004
CRP 1.043 (1.018-1.069) 0.001 1.040 (1.011-1.069) 0.007
Numbers are given as median and minimum, maximum, and percentages by row; BMI: Body mass index RRT: Renal replacement therapy DM: Diabetes mellitus HT: Hypertension
CVD: Cardiovascular disease HLA: Human lokocyte antigen PRA: panel reactive antibody ATG: Anti-thymoycyte globulin PF: Plasmapheresis BPAR: Biopsy proven acute rejection
ATCMR: Acute T-cell mediated rejection AAM: Acute antibody mediated rejection CRP: C-reactive protein
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Figure 2. First year recipient survival according to CRP/Albumin
cut-off value Kaplan-Meier survival analyses demonstrating the
probability of first year survival based on CRP/Albumin ratio cut-off
value (1.52) in the kidney recipient patients.

DISCUSSION

Early mortality after LDKT is one of the most undesirable
outcomes of kidney transplantation. The first-year
mortality in LDKT is mostly associated with infections
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and cardiovascular events (26,27). However, there is no
current useful predictor tool for posttransplantation
early mortality. Therefore, our study aimed to determine
the value of the preoperative CRP/albumin ratio as an
independent prognostic indicator to predict mortality in
the first year following LDKT.

The present study revealed that the patients in the
mortality group were older, had a longer median time
on dialysis, had a higher HLA mismatch, and had lower
preemptive transplant rates than the survivors. Since
the establishment of the control group was based on the
similarity of comorbid diseases that may affect mortality,
differences of comorbidities did not found between the
groups. The present study determined the CRP and CRP/
albumin ratio as an effective independent risk factor for
one-year mortality. We demonstrated that CRP levels
and CRP/albumin ratios were significantly higher in
the mortality group before LDKT. Van Ree et al. (18)
reported that kidney transplant recipients who had a
functioning graft one year after kidney transplantation
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with higher CRP and lower albumin levels have high
mortality risk. Although there was no difference
between the groups in terms of albumin in our study,
the fact that it was close to statistical significance gives
the opinion that a significant difference may occur in
larger case numbers.

Many studies have revealed that systemic inflammation
is common in ESRD patients due to elevated serum
proinflammatory cytokines and chemokines, and this
inflammatory state can lead to severe complications
and death (2,18-21). Acute phase reactants respond to
inflammatory events in varying degrees and directions.
Of these, CRP is a positive acute phase protein
synthesized in the liver by inducing proinflammatory
cytokines such as IL-1 and tumor necrosis factor (TNF),
especially interleukin (IL)-6, whose level increases in
response to infection, ischemia, and trauma (7,8,22,23).
On the other hand, the albumin level decreases inversely
with the degree of the inflammatory response due to
the hypercatabolic state occurring in inflammatory
processes and increased serum cytokines reducing
albumin synthesis in the liver (6,24). In the present
study, we think that high CRP levels and high CRP/
albumin ratios in the mortality group may be associated
with the high level of an inflammatory situation in
ESRD patients.

Inflammation indicators are objective markers that
show inflammation noninvasively and are used to
evaluate disease activity. The CRP/albumin ratio,
determined by the level of CRP and albumin parameters
to each other, is a newly used prognostic biomarker
based on inflammation (7-11). It was indicated in many
studies that the CRP/albumin ratio could be used as
a prognostic indicator of morbidity and mortality in
patients with sepsis, cancer, and chronic inflammatory
diseases (7-11). Park et al. (9) reported that the CRP/
albumin ratio was significantly associated with early
allograft dysfunction and poor patient survival in
patients undergoing living donor liver transplantation.
Kim et al. (10) stated that the CRP/albumin ratio of
patients at admission can be used as an independent
predictor of 180-day mortality in patients with severe
sepsis or septic shock and that the optimal cut-off value
for CRP/albumin ratio as a predictor of mortality, being
5.09. Our study revealed that the CRP/albumin ratio is
a crucial independent predictor of mortality in living
donor kidney transplant recipients as 1.52. Although
our study showed that both CRP/albumin and CRP were
the only independent risk factors affecting one-year
mortality in living donor kidney transplant recipients,
the ROC curve analysis showed that CRP did not have
the power to predict mortality in the first year after
LDKT in our study group. In the ROC curve analysis,

we demonstrated that when the cut-off value of 1.52 was
chosen for the CRP/Albumin ratio, it had the power to
predict one-year mortality with a sensitivity of 61.3% and
a specificity of 68.8%. Therefore, this suggests that the
CRP/albumin ratio may be more effective in predicting
one-year mortality in LDKT recipients than CRP alone.
Also, in the present study, it was found patients with
values higher than the optimal cut-off value of the CRP/
albumin ratio had a significantly higher probability of
developing mortality.

Kriiger et al. (14) reported that high pretransplantation
serum CRP levels were associated with all-cause and
cardiovascular mortality after kidney transplantation.
Varagunam etal. (21) revealed thathigh CRP level before
renal transplant is independently associated with all-
cause and cardiovascular mortality in renal transplant
recipients and can be used as a useful predictive marker
in the follow-up of patients after transplantation. In
their study, Molnar et al. (25) associated low pre-
transplant serum albumin concentration with increased
all-cause and cardiovascular mortality, a higher risk of
delayed graft function, and higher graft loss in renal
transplant recipients. Hsiung et al. (5) showed that
the presence of hypoalbuminemia in the pre-ESRD-
predialysis phase was associated with increased cardiac
mortality, hospitalization, infection-related mortality,
and mortality in the first year after dialysis. However,
our study indicated that although CRP and albumin
parameters are good predictors of mortality in renal
transplant patients, the CRP/albumin ratio, which is
the combined index of CRP and albumin, is better at
predicting mortality because it has a higher AUC value
than CRP.

Our study has some limitations. First, not all factors
that could be confusing could be excluded due to
its retrospective design, and some factors may not
have been included in the study. Secondly, there is no
repeated measurement of CRP and albumin values and,
thus CRP/albumin ratios. So it was not possible for
the present study shows reflecting the inflammatory
process after kidney transplantation. Third, although
the control group was selected as patients with similar
characteristics in comorbid diseases, a possible selection
bias cannot be excluded. Fourth, the preference for
first-year mortality limited the number of cases, which
did not allow for subgroup analysis according to causes
of mortality. As a result, although all variables that may
affect first-year mortality were tried to be included
in the multivariate analysis, selection bias cannot be
excluded entirely, so the results should be interpreted
with caution. For the CRP/albumin ratio to accurately
predict mortality, prospective studies involving a larger
number of cases involving multiple centers are required.
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CONCLUSION

We demonstrated that the CRP/albumin ratio, which
can be easily calculated from simple, inexpensive, and
routinely used clinical tests, has predictive power in
predicting mortality in the first year after LDKT. We
think that the evaluation of the CRP/albumin ratio
reflecting systemic inflammation would be more useful
in predicting the clinical course of the patients, as
opposed to separately analyzing CRP and albumin in
renal transplant patients where inflammation plays an
important role.
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ABSTRACT

Aim: Parkinson’s disease (PD) is the second most widespread neurodegenerative disease. This study, it was aimed to investigate the effect
of methanol extract obtained from Capparis spinosa L. fruits, which are known to have important bioactive components, on in-vitro
experimental PD model.

Material and Method: After collecting Capparis spinosa L. fruits from Alanya/Antalya, methanol extract was prepared by drying and
grinding. SH-SY5Y cells grown in flasks were transferred to 96 well plates and were incubated until 80% cell density was reached. Different
doses of methanol extract were applied to the cells 30 minutes before the PD model was formed. For the PD model, SH-SY5Y cells were
exposed to 200 uM 6-OHDA for 24 hours. MTT analysis was performed to assess the viability of SH-SY5Y cells at the end of the 24-hour
period. TOS, TAC, and IL-17A levels in the cell medium were determined using the ELISA method. Expression of TNFa and a-synuclein
was defined using the immunohistochemical method.

Results: Cell viability was found to be higher in all treatment groups than in the 6-OHDA group. Moderate levels of TNFa and a-synuclein
positivity were observed in the 1500 pig/ml methanol extract group. It was determined that TOS and TAC levels change depending on the
dose. It has been determined that the level of IL-17A decreases at low doses. Statistical significance was found between the groups.

Conclusion: When the findings were examined, it was determined that the methanol extract obtained from Capparis spinosa L. fruits
reduced oxidative stress and IL-17A levels at low doses and provided a neuroprotective effect by increasing the antioxidant capacity.

Keywords: Capparis spinosa L., SH-SY5Y, Parkinson’s disease, neuroprotective

oz
Amag: Parkinson hastaligi, en sik goriilen ikinci nérodejeneratif hastaliktir. Bu ¢aliymada, 6nemli biyoaktif bilesenlere sahip oldugu bilinen

Capparis spinosa L. meyvelerinden elde edilen metanol ekstraktinin in vitro deneysel Parkinson hastalig1 modeline etkisinin arastirilmasi
amaglanmistir.

Gereg ve Yontem: Alanya/Antalyadan Capparis spinosa L. meyveleri toplandiktan sonra kurutulup 6giitiilerek metanol 6ziitii hazirlandi.
Flasklarda gelistirilen SH-SY5Y hiicreleri, 96 oyuklu plakalara aktarildi ve %80 hiicre yogunluguna ulasilana kadar inkiibe edilmistir.
Parkinson hastaligr modeli olusturulmadan 30 dakika 6nce hiicrelere farkli dozlarda metanol 6ziitii uygulanmustir. Parkinson hastalig
modeli i¢cin SH-SY5Y hiicreleri, 24 saat boyunca 200 uM 6-OHDAya maruz birakilmistir. 24 saatlik stirenin sonunda SH-SY5Y hiicrelerinin
canliligini degerlendirmek i¢in MTT analizi yapilmistir. Hiicre ortamindaki TOS, TAC ve IL-17A seviyeleri ELISA yontemi kullanilarak
belirlenmistir. TNFa ve a-siniiklein ekspresyonu, immiinohistokimyasal yontem kullanilarak tespit edilmistir.

Bulgular: Hiicre canliiginin tiim tedavi gruplarinda 6-OHDA grubuna gore daha yiiksek oldugu bulundu. 1500 pg/ml metanol 6ziitii

grubunda orta diizeyde TNFa ve a-siniiklein pozitifligi gozlendi. TOS ve TAC diizeylerinin doza baglh olarak degistigi belirlendi. Diigitk
dozlarda IL-17A seviyesinin diistiigii bulundu. Gruplar arasinda istatistiksel anlamlilik saptandi.

Sonug: Bulgular incelendiginde Capparis spinosa L. meyvelerinden elde edilen metanol ekstraktinin diisiik dozlarda oksidatif stres ve IL-
17A diizeylerini azalttig1 ve antioksidan kapasiteyi artirarak néroprotektif etki sagladig: belirlendi.

Anahtar Kelimeler: Capparis spinosa L., SH-SY5Y, Parkinson hastalig1, noroprotektif
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INTRODUCTION

PD is a neurodegenerative, progressive disease. PD,
whose incidence increases with the aging population, has
been predicted to affect approximately thirteen million
people by 2040 (1). The increasing prevalence of PD has
caused some health professionals to define it as a non-
communicable pandemic disease like diabetes. This
increase has been related to decreased smoking rates,
increased exposure to environmental waste, and diet, in
addition to the aging population (2,3).

The substantia nigra pars compacta (SNc) are one
of the nuclei forming the basal ganglia. Progressive
neurological degeneration in this region is the most
important pathological sign of PD. Neurons located in
the SNc are involved in the transmission of dopamine to
other basal ganglia nuclei and the striatum. Degeneration
of neurons in the SNc leads to dysfunction of neuronal
circuits, including the basal ganglia and motor cortical
areas including. This causes movement abnormalities
that affect the individual’s standard of living and are the
main symptoms of PD. Motor dysfunctions and non-
motor symptoms occur clinically in idiopathic PD. Motor
dysfunctions; stiffness, tremors, loss of spontaneous
movement, and impaired balance. Non-motor symptoms
appear as dementia, sleep, mood, and personality changes

(4).

Intracellular accumulation of misfolded a-synuclein
protein in the striatum of PD patients is a
histopathological distinctive finding. Among the
mechanisms causing this pathophysiology, attention
was drawn mostly to oxidative stress, mitochondrial
dysfunction, apoptosis, and neuroinflammation. It is also
known that the expression levels of proinflammatory
cytokines such as IL-1f, IL-6, IL-17A, and TNFa increase
in relation to neuroinflammation in these patients (4,5).
In recent clinical studies, it has been reported that
vitamins, -carotene, caffeine, omega-3, omega-6, and
Mediterranean diet supplements slow the progression of
Parkinson’s Disease and provide cognitive and behavioral
improvement (6-8).

Cappari spinosa L. is a thorny perennial shrub
belonging to the Capparidaceae. Widespread in the
Mediterranean, it shows a wide distribution including
Europe, Africa, Madagascar, and Asia. It is known
that different parts of the plant have been used in the
treatment of skin diseases, cough, asthma, headache,
diabetes, ulcer, and sciatica since ancient times (9).
During the excavations in Syria (Tell es-Sweyhat, Syria),
the seeds of Capparis spinosa L. dated to 2400-1400
were discovered in a sarcophagus. It was concluded that
these seeds were used for medicinal purposes by the
researchers due to the presence of Cannabis sativa plant
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residues (10). The flower buds of the plant are utilized as
a spice, while the fruits are consumed after fermenting
(11). Various have been determined components
of Capparis spinosa L. including alkaloids, furan,
flavonoids, and pyrrole derivatives, phenolic acids,
tetraterpenes, sterols, capparisine A, capparisine B,
capparisine C, glucocapparin, isoginkgetin, ginkgetin,
protocatechuic acid (11,12). It has been reported that
methanol extracts of ripe fruits collected from Turkey
contain cappariloside A, cappariloside B, gentisic acid,
sinapinic acid, and benzoic acid (13,14). In clinical and
experimental studies, it has been proven that extracts
obtained from Capparis spinosa L. fruits have anti-viral,
anti-diabetic, hypolipidemic, hepatoprotective, anti-
hypertensive, and anti-inflammatory effects (15-19).

In this study, methanol extract obtained from Capparis
spinosa L. fruits was investigated for the first time
in experimental Parkinson’s disease in-vitro and the
neuroprotective effect of the extract was presented.
Expression of a-synuclein, which has a specifically
important place in the diagnosis of PD, was evaluated
immunohistochemically. While oxidative stress level
was determined by TAC and TOS biochemical analysis,
neuroinflammation level was investigated using TNFa
and IL-17A immunohistochemical and biochemical
analyzes.

MATERIAL AND METHOD

This study was carried out using immortal cell lines.
Ethics committee approval was not obtained because
human or animal subjects were not used in the study.
However, all procedures were carried out in accordance
with ethical rules and the principles.

Capparis spinosa L. Extraction

All procedures were carried out in accordance with
the ethical rules and the principles of the Declaration
of Helsinki. Capparis spinosa L. (CS) fruits were
collected from their natural environment in Alanya/
Antalya in August. Dried and ground fruits (20 g) of
CS were extracted with 300 ml of methanol utilizing a
Soxhlet extractor (ISOPAD, Heidelberg, Germany) for
6 hours at a temperature below boiling point (<64°C).
Extract filtered out Whatman fiber paper no 1 and then
concentrated under vacuum at 40°C using an evaporator
(Buchi Labortechnic AG, Flawil, Switzerland) and the
extract, determined to have a yield of 10.5%, was stored
at +4°C in the dark until use (20).

Cell Culture and MTT Test

DMEM/F12 medium containing 10% FBS and 1%
antibiotic/antimitotic solution was prepared for cell
culture. An amount of the prepared medium was taken
and transferred to flasks together with the SH-SY5Y
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cell line. The flask was incubated at 5% CO2 and 37°C.
SH-SY5Y cells grown in flasks were then transferred
to 96 well plates and incubated until 80% cell density
was reached. Different doses of CS extract (1000-3000
ug/ml) were applied to the cells 30 minutes before the
PD model was created. For the PD model, SH-SY5Y
cells were exposed to 200 uM 6-OHDA for 24 hours.
3-(4,5-dimethylthiazol-2-yl)  -2,5-diphenyltetrazolium
bromide (MTT) (SigmaAldrich) analysis was performed
to assess the viability of SH-SY5Y cells at the end of the
24-hour period. After applying 20 uL of MTT solution
to all wells, it was incubated at 37 °C for 4 hours. For
spectrophotometric examination of the formed formazan
crystals, 150 pl of DMSO was added to the wells whose
supernatants were removed. Completely dissolved
formazan crystals were measured at 570 nm with the
aid of a spectrophotometer. Statistical analyses were
performed using one-way analysis of variance (ANOVA)
with post hoc Tukey’s test (IBM SPSS 22.0) (p<0.05,
p<0.001) (21,22).

Immunohistochemical Analysis

Based on the results from the MTT assay, the in vitro
model of PD and the administration of the extract at a
dose range of 1500-2500 pg/ml were repeated in 24-well
plates for immunohistochemistry staining. After 24 hours
of exposure, SH-SY5Y cells were fixed with methanol for
5 minutes at -20°C and washed with PBS (Phosphate
Buffered Saline). Then, PBS containing 0.1% Triton
X-100 was added and incubated at 22°C for 15 minutes.
After washing, it was incubated with PBS containing 2%
Bovine Serum Albumin for 1 hour at room temperature.
After rewashing, it was incubated overnight at +4°C with
monoclonal anti-a-synuclein (Santa cruz, sc-69977), and
monoclonal anti-TNFa (Santa cruz, sc-52746) primary
antibodies at a dilution ratio of 1/300. Cells washed away
with PBS were incubated with goat anti-mouse (FITC)
secondary antibody (Jackson ImmunoResearch, no: 115-
095-003) at a dilution of 1/50 for 1 hour at 22°C in the
dark, consistent with the primary antibodies used. Lastly,
DAPI (4)6-diamidino-2-phenylindole) was instilled into
the washed cells and investigated under a fluorescent
microscope (Zeiss Axio). In the examination, the density
of fluorescence positivity in the cells was evaluated with
the Fiji Image ] program.

In the data analyzed with the SPSS 20.00 program,
the difference between the groups was determined by
the Kruskal Wallis test, and the group that created the
difference was determined by the Mann Whitney U test
(p<0.05) (23).

Biochemical Analysis

Oxidative stress parameters, total oxidant status (TOS),
and total antioxidant capacity (TAC) in the medium
of SH-SY5Y cells for which an in-vitro PD model

was created were investigated (Rel Assay Diagnostics,
Gaziantep, Turkey). The level of IL-17A (BT LAB,
Zhejiang, China) in the medium related to neuro-
inflammation was determined in accordance with the
protocol recommended by the ELISA kit manufacturer.
Biochemical analysis was performed with post hoc Tukey
test (IBM SPSS 22.0) (p <0.05, p<0.001) and one-way
analysis of variance (ANOVA) (23,24).

RESULTS

MTT Test

Compared with the 6-OHDA group, cell viability was
found to be higher in all treatment groups. While the
cell viability changed depending on the dose, the groups
with the highest cell viability were determined as the
groups treated with 1000-1500 pg/ml CS methanol
extract. A statistically significant difference was defined
in all treatment doses compared to the 6-OHDA group
(Figure 1).
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Figure 1. MTT analysis results. *p<0.05, **p<0.001

Immunohistochemical Results

A statistically significant difference was defined
between the groups in immunofluorescent staining with
a-synuclein and TNFa (Table 1, p<0.001). While mild
fluorescence positivity was a sight in the control group,
severe positivity was detected in the 6-OHDA group. In
the application groups, moderate positivity was found
at 1500 ug/ml, and severe positivity at 1750-2500 pg/ml
(Figure 2).

Table 1. Statistical differences in a-synuclein and TNFa

immunofluorescence staining

Groups a-synuclein TNFa
Control 28.42+1.92° 30.13+0.52*
6-OHDA 71.62+0.43° 73.41+1.38°
1500 pg/ml 54.0740.25¢ 58.24+1.34°
1750 pg/ml 69.92:+0.34" 74.04+1.82"
2000 pg/ml 70.71£0.22° 73.22+0.62°
2250 p.g/ml 71.46+1.34° 72.49+0.50°
2500 pg/ml 68.16+1.69° 72.81+1.63°
a,b,c indicate the difference between groups, p<0.001.
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Figure 2. a-synuclein and TNFa expression levels
Control group-Mild, 6-OHDA group-Severe, 1500 pg/ml group-Moderate, 1750 pg/ml,

2000 pg/ml, 2250 pg/ml, and 2500 pg/ml groups-Severe positivity (arrows), IE.
Biochemical Analysis Results

It was determined that the oxidative level in the medium
of the PD-modeled cells increased at high doses, while
it decreased at low doses consistent with the MTT
test. The antioxidant capacity was detected to be at
the highest level at 1500 pg/ml and 1750 pg/ml doses.
Besides, antioxidant levels were higher in all treatment
groups than in the control and 6-OHDA groups, except
for the 2750 ug/ml and 3000 pg/ml doses. Statistically,
a significant difference was determined in all treatment
groups (Figure 3, Figure 4). The group with the highest
level of IL-17A, a proinflammatory cytokine, was found
as 6-OHDA. It is remarkable that the IL-17A level
increased with increasing doses in the treatment groups.
A statistically significant difference was determined in all
groups compared to the 6-OHDA group (Figure 5).

DISCUSSION

PD is an important neurodegenerative disease with an
increasing incidence. In this study, the application of
methanolic extract obtained from CS fruits in the dose
range of 1000 pug/ml-2250 pg/ml increased cell viability
in the PD model created using the SH-SY5Y cell line. It
has also been determined that it has shown antioxidant
and anti-inflammatory effects. In immunohistochemical
analyzes, moderate a-synuclein and TNFa expression
have been detected at a dose of 1500 pg/ml. When the
results obtained were evaluated, it was determined that the
methanol extract of CS fruits showed a dose-dependent
neuroprotective effect in the in-vitro PD model.

Classified among medicinal plants, CS is used in the
remedy of diverse illnesses due to the flavonoids, alkaloids,
and phenolic acids it contains. Studies have shown that
CS fruits contain p-Coumaric acid (5.53 + 0.01 mg/100 g
DW), Ferulic acid (0.73 + 0.00 mg/100 g DW), Catechin
(0.91 + 0.02 mg/100 g DW), Epicatechin (1.14 + 0.01
mg/100 g DW), Rutin (17.12 + 0.00 mg/100 g DW),
Kaempferol (3.44 + 0.01 mg/100 g DW), and Quercetin
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Figure 5. IL-17 analysis results
*p<0.05, **p<0.001

(0.29 + 0.01 mg/100 g DW) (25). Zhu et al, who created
an experimental ulcerative colitis model in mice, have
been used water extracts of CS fruits in the treatment.
They have reported that after seven days of treatment, the
expression IL-6, IL-1P, and TNFa was suppressed, and
improvement was achieved in mice by reducing oxidative
stress (26). In another study, a streptozotocin-induced
diabetes model was established in rats by Jalali et al. (27)
and diabetic rats were treated with water extracts from
CS fruits for 28 days. As a result of the analysis, they
determined that it lowered blood sugar and lipid levels
independently of insulin. In a randomized controlled
trial, Vahid et al. (18) reported that CS oxymel treatment
applied to patients diagnosed with type 2 diabetes did
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not show any difference in HbAlc level compared to the
placebo group, however, it prevented the progression of
hyperglycemia. In terms of the components, it contains,
CS has a strong antioxidant effect. It was determined
that CS ethanol extract reduced Doxorubicin-induced
apoptotic induction and cardiotoxicity in cardiomyoblast
cells (28). It has been proven that hydro-ethanolic extract
of CS aboveground parts significantly reduces IL-1§3, NO,
iNOS, PGE2, IL-6, TNF-a, and COX-2 levels in brain
tissue and improves cognitive impairment associated
with lipopolysaccharide-induced inflammation (29).
They found that it increased learning and memory
functions in mice treated with CS methanol extract in an
Alzheimer’s disease (AD) model induced by D-galactose
injection in mice. It is known that the D-galactose model
acts on oxidative stress. In this study, in which SOD, CAT
and GPx activities increased, the improvement in AD
model was associated with antioxidant mechanisms (30).
6-OHDA, which is frequently preferred in experimental
PD models, is structurally similar to dopamine and
norepinephrine. By inducing mitochondrial dysfunction,
6-OHDA increases oxidative stress, leading to neuronal
degeneration (23). In our study, it was determined that
in the in-vitro PD model created by 6-OHDA in SH-
SY5Y cells, the total oxidant level decreased, and the
antioxidant level increased in a dose-related manner in
the treatment groups.

In a model of AD induced by injection of amyloid-beta
peptide in rats, CS hydroalcoholic extracts have been
shown to provide more effective up-regulation of the
expression of genes encoding Gamma-secretase and
Beta-secretase enzymes compared to the Rutin-treated
group. In this study, the neuroprotective effect was
associated with anti-inflammatory mechanisms as well
as the antioxidant effect of the bioactive compounds
contained in CS (31). The proinflammatory cytokines
IL-17A and TNFa, which are known to increase in
neurodegenerative disorders, were found to increase
in our study in a dose-dependent manner. In addition,
it was determined that a-synuclein expression, which
is a distinctive biomarker in the diagnosis of PD, was
moderate at 1500 ug/ml, and severe in 6-OHDA and
high-dose treatment groups. This situation was thought
to be related to the doses administered.

CONCLUSION

This study, the neuroprotective effect of methanol
extract of Capparis spinosa L. fruits on in-vitro PD was
investigated for the first time and it was proven that
the extract provided a dose-dependent neuroprotective
effect. These findings showed that the methanol extract of
Capparis spinosa L. fruits with its antioxidant and anti-
inflammatory properties may be a potential candidate

for neuroprotection in PD. In-vivo experiments and
detailed analysis are needed to understand the efficacy
and mechanism.
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ABSTRACT

Aim: The literature seems to miss the clinical course of COVID-19 infection among the pregnant and its effects on the fetus. The present study aimed
to evaluate a total of 21 pregnant inpatients in Ankara Training and Research Hospital with the diagnosis of COVID-19 in terms of symptoms, physical
examination findings, laboratory findings, treatment results, and complications.

Material and Method: A total of 21 pregnant patients diagnosed with COVID-19 by reverse transcriptase polymerase chain reaction (RT-PCR) in Ankara
Training and Research Hospital between 22.04.2020 and 27.09.2021 were included in the study. The clinical symptoms, physical examination findings,
laboratory findings, and treatment outcomes of the patients, and the health status of the pregnant and newborn were retrospectively evaluated.

Results: Of the 21 pregnant patients, 10 were Turkish citizens, and 11 were foreign nationals. The patients were aged 20-41 years with a mean age of 28.76
years. All patients were unvaccinated. Considering underlying diseases among the patients, it was found that one patient had hypertension, and one patient
had thyroid disease. In order of frequency, the symptoms in the patients were cough (n =10), fatigue (n==8), sore throat (n=6), dyspnea (n=5), fever (n=3),
myalgia (n=3), joint pain (n=1), and diarrhea (n=1). Physical examinations of the patients yielded a fever of 37.4 °C above in 3 patients and rales in one patient.
Although one patient with COVID-19 pneumonia was followed up in the intensive care unit, all were discharged upon recovery. Chloroquine tablets were
started in 6 patients, a combination of ritonavir (50 mg) and lopinavir (200 mg) in 4 patients, and favipiravir in one patient. Cesarean section was performed
in 9 patients, while 12 patients gave normal delivery.

Conclusion: Overall, the clinical course of COVID-19 infection in the pregnant followed up in this study was mild, and all newborns were healthy except for
one. It is thought that close follow-ups for the pregnant are needed to minimize complications that may develop in them and their fetuses due to COVID-19
infection. Finally, the COVID-19 vaccine seems to be a must for the pregnant to prevent all possible COVID-related complications.

Keywords: COVID-19, pregnancy, newborn, clinical follow-up

This study was presented as an oral presentation at the 9 BUHASDER Congress (November 24-28, 2021 - Antalya).

oz
Amag: Gebelerde COVID-19 infeksiyonunun klinik seyri ve fetiise olan etkilerine iliskin sinirl sayida ¢aliyjma mevcuttur. Bu ¢alismada, Ankara Egitim ve

Arastirma Hastanesinde, COVID-19 tanisiyla yatarak izlenen toplam 21 gebe hastanin semptomlar, fizik muayene bulgulari, laboratuvar bulgulari, tedavi
sonuglar1 ve komplikasyonlar agisindan degerlendirilmesi amaglandi.

Gereg ve Yontem: Calismaya 22.04.2020 ile 27.09.2021 tarihleri arasinda Ankara Egitim ve Arastirma hastanesinde COVID-19 tanisi revers transkriptaz
Polimeraz zincir reaksiyonu (RT-PZR) ile konan toplam 21 gebe hasta dahil edildi. Hastalarin semptomlari, fizik muayene bulgulari,laboratuvar bulgulari,
uygulanan tedavi sonuglari, gebe ve yenidoganin saglik durumlari retrospektif olarak degerlendirildi.

Bulgular: Calismaya dahil edilen 21 gebe hastanin 10’u Tiirk vatandagi, 11’1 ise yabanci uyruklu bireylerden olusmaktaydi. Gebelerin yas araligi 20-41 yil
arasinda, yas ortalamasi 28,76 idi. Gebelerin tamami agisizdi. Gebe hastalarda altta yatan hastaliklar degerlendirildiginde; bir hastada hipertansiyon, 1 hastada
tiroid hastalig1 mevcuttu. Gebe hastalarda goriilen semptomlar siklik sirasiyla; oksiiriik (n=10), halsizlik (n=8), bogaz agris1 (n=6), dispne (n=>5) , ates (n=3),
miyalji (n=3), eklem agris1 (n=1), ve ishaldi (n=1) . Fizik muayenede; 3 hastada 37.4°C iizerinde ates, bir hastada ise raller mevcuttu. Gebe hastalarin biri
COVID-19a bagli pndmoni nedeniyle yogun bakim tinitesinde izlendi, hepsi sifa ile taburcu edildi. Gebe hastalarin 6’sina klorokin tablet, 4’tine ritonavir (50
mg) ve lopinavir (200 mg) kombinasyonu, birine ise favipiravir baslandi. Gebelerin 9’una sezeryan, 12’sine ise normal dogum uygulandi.

Sonug¢: Bu ¢aligmada izlenen gebelerde COVID-19 infeksiyonunun klinik seyrinin hafif oldugunu, biri disinda téiim bebeklerin saglikli olarak dogdugunu
gozlemledik. COVID-19 infeksiyonuna bagl olarak gebelerde ve fetiiste gelisebilecek komplikasyonlarin en aza indirilmesi igin hastalarin yakin takibinin
gerekli oldugu diistincesindeyiz. Ayrica, gebelere COVID-19 agis1 uygulanmasi, hastaliktan korunmada 6nem tagimaktadir.

Anahtar kelimeler: COVID-19, gebelik, yenidogan, klinik izlem
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INTRODUCTION

Novel coronavirus disease 2019 (COVID-19) caused
by the SARS-Cov-2 virus is a viral infection that was
first detected in Wuhan, China in December 2019. It is
obvious to affect many organs and systems, such as the
lungs, heart, and central nervous system, and its rapid
spread has led it to be declared a pandemic in the world.
A study involving 215 pregnant women in the United
States reported SARS-CoV-2 positivity in 33 (15%) of
the cases, the majority of whom were asymptomatic (1).
In a further study, it was reported that 71% of the cases
that were asymptomatic during pregnancy developed
symptoms during labor or in the postpartum period
(2). While pregnancy is not reported as a risk factor for
COVID-19, the clinical symptoms may be more severe
due to the physiological changes in the natural course of

pregnancy (2).

There is a paucity of research in our country regarding
the clinical course of COVID-19 among the pregnant and
fetuses (3,4). Therefore, the present study evaluated the
clinical and laboratory findings and treatment outcomes
of the pregnant diagnosed with COVID-19 who were
admitted different clinics in the Ankara Training and
Research Hospital.

MATERIAL AND METHOD

The study included 21 pregnant women diagnosed with
COVID-19 by RT-PCR (Bioksen, Turkey) in Ankara
Training and Research Hospital between 22. 04. 2020 and
27.09.2021. All procedures were carried out in accordance
with the ethical rules and the principles of the Declaration
of Helsinki. The clinical symptoms, laboratory findings,
and treatment outcomes of the patients, as well as the health
status of the pregnant and newborns, were retrospectively
examined. Up until the postpartum period, the patients
were examined by both obstetricians and infectious disease
specialists, who further followed the symptoms and health
status of both the patients and their babies.

The Ministry of Health and the Ethics Committee of
Ankara Training and Research Hospital granted ethical
approval to this study (Date: 09.29.2021 and Decision
No: E-21-667), and all patients provided their written
informed consent for voluntary participation in the study.

RESULTS

The sample consisted of 10 Turkish 11 foreign national
pregnant patients aged 20-41 years with a mean age of
28.76 years. All patients were unvaccinated. Considering
underlying diseases, one had hypertension, and one
had thyroid disease. Moreover, the clinical course of
COVID-19 was severe in one patient, mild in 14 patients,
and moderate in six patients.
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The symptoms detected at the time of presentation were
as follows by frequency: cough (n=10), fatigue (n=8),
sore throat (n=6), dyspnea (n=5), fever (n=3), myalgia
(n=3), joint pain (n=1), and diarrhea (n=1). None of the
patients had complaints of loss of taste and/or inability
to smell.

In the physical examination of the patients, a fever of
37.4 °C and above was found in 3 patients, and rales
were detected in one patient. In addition, tachycardia
was present in eight patients, and one patient had
hypotension.

One patient had tachypnea (respiratory rate: 32) with a
SpO: of 78, while SpO, was ranged between 95-98 in the
other patients. The patient with the low SpO, was followed
in the intensive care unit (ICU) with a preliminary
diagnosis of COVID-19 pneumonia and was not treated
with chloroquine or antiviral treatment for COVID-19.
The patient recovered fully following ICU supportive
therapies (oxygen and low-molecular-weight heparin).
It was also determined that the newborn had a low birth
weight (1750 g) in this patient with a cesarean delivery.

Laboratory findings revealed lymphopenia in six patients
(normal lymphocyte count: >1,000), leukocytosis in
four patients (normal leukocyte count: 10,300/mm3),
elevated C-reactive protein (CRP) in 13 (61.9%) patients
(reference: 0-5 mg/dL), elevated ALT in one patient, and
elevated AST in three patients. D-dimer was above the
reference value (500 micg/l) in 13 (61.9%) patients.

Although one (4.7%) pregnant patient was followed up
in ICU, all patients were eventually discharged upon full
recovery.

Six of the patients were initiated on chloroquine tablets,
four on a combination of ritonavir (50 mg) and lopinavir
(200 mg), and one on favipiravir in the postpartum
period. The others were followed up without medication.
Neither those receiving medication nor their babies
developed complications.

Nine patients (42.8%) had a cesarean section, and 12
(57.1%) had a normal delivery. During follow-ups,
one (4.7%) patient developed intrauterine fetal death
at the 27th week of gestation, but a definite conclusion
could not be ascertained whether it was associated with
COVID-19. Besides, two (14.2%) of the 14 newborns
had low birthweight (<2500 g). The other fetuses were
reported to be healthy during follow-ups, and none
developed complications following birth. The mean
weight of the 14 newborns was 2,815 g (max=3,460 g and
min=2,200 g). The findings of the patients and newborns
are presented in Table 1.

The symptoms and physical examination findings of the
patients are presented in Table 2.
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Table 1. Findings of the pregnant with COVID-19 and newborns

Patient  Age Gestational Tenuthiof ICU Type of  Birth weight Newborn
hospitalization Treatment At :
no. (years) week admission  delivery (g) status
(days)
1 37 28 6 Chloroquine No Lo 3070 Healthy
section
2 24 18 6 None No Normal X -
3 26 4 7 Lopinavir/Ritonavir No Normal = =
4 29 14 9 Lopinavir/Ritonavir/ No Cesarean 3000 Healthy
Chloroquine section
5 20 29 1 None No Normal - -
6 21 32 6 Chloroquine No Normal 2580 -
7 36 6 2 Lopinavir/Ritonavir No Normal - -
8 30 38 9 None Yes (Clesrnn 3020 Healthy
section
9 30 32 4 Chloroquine No D scieal 2200 Healthy
section
10 27 38 1 None No Normal 3460 Healthy
11 21 - 6 Chloroquine No Normal 2750 -
12 29 39 1 None No Normal 3150 -
13 27 32 11 Chloroquine No Clesrmzm 2900 Healthy
section
14 25 B8 5 Lopinavir/Ritonavir No Normal 2940 =
15 28 - 14 Chloroquine No Normal 2500 Healthy
16 31 38 ) None No Cesomrm 3215 Healthy
section
17 39 28 ) None Yes (Clesrrm 1750 Healthy
section
18 23 - 2 None No Normal 2880 Healthy
19 27 27 2 None No Cesa{ean . Intrauterine
section death
20 41 36 1 None No Cesarean . -
section
21 33 22 3 None No Normal - -
(*) Patient data not available.
Table 2. Symptoms and physical examination findings of the DISCUSSION
patients COVID-19 is a viral infection that quickly evolved into a
0,
Symptoms n % pandemic and is associated with fever, cough, shortness of
Eeyer 5 a2 breath, nausea, vomiting, headache, sore throat, fatigue,
Sl 10 47.6 and loss of smell and tastes. Even though the previous
LD 2 R research reported similar COVID-19-related symptoms
Sluore uwost © 2 in both pregnant and non-pregnant adults, primary
Fatigne B Sl symptoms reported in pregnant patients are often new-
Arthralgia 1 4.7 onset fever, cough, shortness of breath, headache, sore
Myalgia 3 14.2 throat, and loss of taste and/or smell (2) .
Headache 1 4.7 . . .
——— ) 47 In their prospective study on 533 Turkish pregnant
. , ) patients with COVID-19, Sahin et al. (3) reported
Anosmia/Hypogeusia 0 0

comorbid diseases in 161 (30.2%) of the patients: 44.1%
obesity, 17.4% hypothyroidism, 514.3 hypertension, 4.3%

Physical examination

;zz;r (3) 14(1).2 Type 2 diabetes mellitus (T2DM), and 4.9% asthma,

L respectively. Given the underlying diseases among the
TaChycard_la 8 381 patients in the present study, one patient (4.7%) had
Hypotension ! 7 hypertension, and one (4.7%) had thyroid disease. In this
Low SPO, (<93%) ! 7 study, the pregnant with COVID-19 aged between 20-41
Rales in the lungs 1 47

years with a mean age of 28.76 years. Not all patients were
vaccinated against COVID-19. In the study by Sahin et
The laboratory findings of the pregnant COVID-19 al. (3), the mean age of the patients was reported to be
patients are presented in Table 3. 28.04+5.84 years. In the same study, the most common
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= symptoms in patients were reported to be cough (33.4%)
§ - § N E E § E N 5 § 2 KM E and myalgia (31.5%), followed by dyspnea (18.8%), dry
. throat (15.6%), fever (13.3%), headache (12.2%), anosmia
St 0, . 0, . ) .
§ BARNRAAARA AN (12%), dysgeusia (8.6%), diarrhea (3.9%), and chest pain
BlE-8T2RSSSRRALES RIS 2SR (2.2%).
A
Shmakov et al. (5) prospectively evaluated 66 pregnant
= prosp y preg
§ HAMHMMEEBHBHBEBERBR patients and 46 newborns with PCR-confirmed
SR s .
2 B EE N M Y COVID-19. In the study, the major clinical symptoms in
" the patients were detected to be cough (51.5%), anosmia
S0 % 33% %..32.....% | (349%) andhyperthermia (33.3%).
(=] vV Z o — — - —
o . . .
In this study, the most common symptoms in the patients
n (o} N .
¥lewe g E SRS B B g 2 ¥ were found to be cough (47.6%), fatigue (38.1%), sore
throat (28.4%), and dyspnea (23.8%), followed by
HI0RR0YRILILTREIR ¢ FIn headache, joint pain, and diarrhea (4.7%). Yet, there was
d BB EREREERRE loss of taste and/or the inability to smell in any of th
. no loss of taste and/or the inability to smell in any of the
“5525¢% SZBNISBINIRERNE | petienss
T
= < < The physical examinations of the participants yielded a
T | oo S o¥ oy ~\9 N 1y . phy p P Y
818 'ISRAR=/Z T AR §'R8 & fever of 37.4 °C and above in 14.2% and rales in 4.76%.
. Moreover, tachycardia and hypotension were present in
O — . .
LIRSS 2RS A3 SSR8EQeRRTH 38% and 4.76% of the patients, respectively. On the other
= hand, Sahin et al. (3) reported tachycardia (28.1%), fever
.3%), tachypnea (3.4%), and low oxygen saturation
ANt aB Do TR NN, (2.8%; < 93%) in the physical examinations of their
S g3 nddgdiggcwsdint~vea i
(SRR IR RS patients.
§° In this study, the laboratory findings vyielded
wn n on H DN o0 DN 00 o — \O L . . . . .
IR EES IR R rE lymphopenia in 6 patients, higher CRP values in 13
Iz patients, and excessive D-dimer values (above 1000) in
s 6 patients. Moreover, AST in one patient and ALT in
'g g, 2o m=ta e wes oo three patients were above reference values. Shmakov et
R R - L R i al. (5) reported the laboratory findings of their patients
5 p y g P
& as increased lactate dehydrogenase (LDH), creatinine,
2 ydrog
g £ D-dimer, and C-reactive protein (CRP) values, anemia,
2 2 and leukopenia. In the same study, spontaneous
s e = . . .
SERACNERISRRANDE =208 A BE  abortion was reported in 6.1% of the patients. The
3 Z| mean weight of newborns was found to be 3283+477
? Gg g., and no COVID-19 infection was diagnosed in any of
Y
S {| the newborns. In another study, nine pregnant women
T EE B EEHEHEHEHHAHBAHE ¥, e preg
2222232533323 2220222223/6 with PCR-confirmed COVID-19 pneumonia were
1) — O 0 oW AN 0O IFOAN 00X =0 —0Ag . . . . .
E NS S @A S S S s S m oS dd == d =2 retrospectively evaluated at Wuhan University in China.
2| Accordingly, five patients had lymphopenia, and three
U =] .
" = <] had elevated aminotransferase enzyme levels. None of
Bl ¢ 2020323338382 3s28R38sR3 gk ; ;
Bl S 5528432323853 3%10 890 & a5 the patients developed severe pneumonia or death, and
= — — o = o o — = - — N %=
g % the newborns were all alive. Amniotic fluid, cord blood,
s ;%‘ newborn throat swab, and breast milk samples from six
M3 4| patients were tested for COVID-19, and no infection was
=<8 2228838382388R2888R888 i
2T LS 2EA8833R858588CRK %87 detected in any of the samples. The study also reported
= =) N O © SN T oY FooNanD g2 .. .
& £ " N~ % that the clinical features of COVID-19 pneumonia
§ in the pregnant were similar to non-pregnant adult
S BB N2z223I8238%2mngq . patients with COVID-19 pneumonia (11).
ZNNM_‘MMN\?‘\OQ‘M A 13— D0 o ®© 0 ]
£ In this study, all patients were followed up in the
-li SlrnmtmornoaI 0NN NEN R g o £ wards, and none of the patients required imaging
& = tests (PA chest X-ray, computed tomography) due to
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pregnancy. In their study, Sahin et al. (3 ) hospitalized
297 (55.7%) of 533 pregnant patients with COVID-19
and detected suspicious lesions in the radiological
imaging of 39 (7.3%) patients. While 261 (49%) of
the patients received treatment for COVID-19, 509
(95.5%) had a mild course, 7 (1.3%) were followed up
in the intensive care unit, and two patients required
mechanical ventilation. Maternal mortality developed
in 2 (0.4%) cases, and 66 patients developed the
following complications: preterm delivery (4.1%)
and miscarriage (2.2%). In the same study, the rate of
cesarean section was determined to be 66.4%, while
the PCR test for COVID-19 was found to be negative
in all newborns, and COVID-19 was reported in only
one mother’s breast milk sample. The authors recruited
261 (48.9%) patients for treatment for COVID-19 and
33 (6.2%) for pregnancy-specific treatment (tocolytic
agents, antenatal corticosteroids, etc.). In this study,
low molecular weight heparin was administered to
220 (41.3%) patients; 55% (10.3%) of the patients were
treated with chloroquine, 33 (6.2%) received lopinavir-
ritonavir, and 17 (3.2%) received azithromycin, and 6
(1.1%) had favipiravir.

In the present study, the clinical course was determined
to be severe in one patient, moderate in 6 patients, and
mild in 14 patients. The diagnosis was decided upon RT-
PCR test positivity, and no mortality occurred in any of
the patients.

Only one patient was followed up in the intensive care
unit because of her tachypnea and SpO, value of 78. After
supplement therapy (oxygen and low-molecular-weight
heparin), the patient completely recovered. Intrauterine
death occurred in the infant of a 27-year-old pregnant
woman in her 27th week of pregnancy, and the pregnancy
was terminated by cesarean section. Yet, a definitive
conclusion could not be reached as to whether the infant
loss was associated with COVID-19. No health-related
problems were detected in other patients and newborns.
In this study, we started chloroquine in six patients,
ritonavir (50 mg) and lopinavir (200 mg) combination
in four, and favipiravir in one patient in the postpartum
period.

The previous findings of screening for pregnant patients
yielded about 15% SARS-CoV-2 positivity (1,2).
Although the pregnancy was not reported as a risk factor
for COVID-19, it should be noted that symptoms and
clinical findings may be severe due to physiological and
immunological changes during pregnancy. In a study in
which more than 90,000 patients with COVID-19 were
screened in the United States, it was reported that the
rates of hospitalization in the intensive care unit and
intubation in pregnant patients were significantly higher
than those in non-pregnant patients (2, 6).

In the COVID-19 treatment of the pregnant, the adult
treatment guideline of the Ministry of Health released in
July 2020 recommended that chloroquine and lopinavir/
ritonavir combination and favipiravir could be used in
severe cases (7). In this study, drug-related side effects
did not develop in any of the patients and newborns who
were started on drug therapy for COVID-19, according
to the treatment guideline above. Recent randomized
controlled studies have shown that chloroquine has no help
in COVID-19 treatment (2, 8). Although the lopinavir/
ritonavir combination used in the treatment of HIV in
pregnant COVID-19 patients was reported to be safe,
subsequent studies documented that it was ineffective in the
treatment. In contrast, it might cross the placenta and, thus,
increase the risk of premature birth. In addition, insufficient
evidence was reported regarding the efficacy and safety
of remdesivir, one of the antiviral drugs recommended
for the treatment of the pregnant with COVID-19 (9).
The literature also hosts studies indicating an increased
risk of thromboembolism in pregnant COVID-19
patients. Therefore, routine thromboprophylaxis is
often recommended for hospitalized pregnant patients
with no contraindications (severe thrombocytopenia or
bleeding) (1,2,5,10). In this study, low-molecular-weight
heparin therapy was administered to all patients for
thromboembolism prophylaxis according to findings of
D-dimer values and glomerular filtration rates.

In the study, nine patients had a cesarean section,
and 12 had a normal delivery. During the follow-ups,
intrauterine death developed in one of the patients at the
27th week of pregnancy. Since any microbiological tests
or autopsy could not be performed for the diagnosis of
the dead newborn, it could not be concluded whether
intrauterine death was associated with COVID-19. The
mean birth weight of 14 newborns followed up after
birth was 2,815 g (max=3,460 g and min=2,200 g), but
two of them (14.2%) had low birth weight (< 2,500 g).
No postnatal pathological findings and no complications
were detected in the newborns. In a study with 125
pregnant women from Turkey, the rates of cesarean
delivery, prematurity, and low birth weight were reported
as 71.2%, 26.4%, and 12.8%, respectively. In this study, 8
(6.4%) of the COVID-19-positive patients were treated
with mechanical ventilation, but six patients (4.8%) died.
Most of the newborns were followed up in the neonatal
intensive care unit, and RT-PCR positivity was detected
in 4 (3.3%) of 120 newborns (4).

The previous research reported pregnancy-related adverse
events such as pneumonia and preterm delivery among
the pregnant with coronavirus, including COVID-19.
Moreover, it was discovered that COVID-19 infection is
associated with higher rates of preterm birth, fetal distress,
preeclampsia, cesarean section, and perinatal death
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among the pregnant (3, 10). However, there is no evidence
of vertical transmission from the mother with COVID-19
to the infant (11, 12). In this study, only one patient was
followed up in the ICU without being connected to a
mechanical ventilator, and this patient recovered following
oxygen and low-molecular-weight heparin treatment.
Besides, the newborn had a low birth weight (1,750 g) in
this patient undergoing cesarean delivery.

A meta-analysis study reported that COVID-19 infection
in the pregnant to be often asymptomatic. Severe and
critical illness rates were found to be similar to those in
the general population (13).

Another meta-analysis reported that the incidence of
symptoms (e.g., fever, shortness of breath, and muscle
pain) becomes lower in the pregnant with COVID-19
applying to a healthcare institution for any reason. In
contrast, the same study revealed that the pregnant
might have higher rates of ICU admission or the
need for invasive ventilation. Moreover, pre-existing
comorbidities, non-Caucasian ethnicity, chronic
hypertension, older maternal age, and increased body
mass index were determined to be the risk factors for
severe COVID-19 in pregnancy. In addition, pregnant
women with COVID-19 infection are more likely to give
birth prematurely than those without COVID-19. In
turn, the newborns of pregnant COVID-19 patients are
more likely to be admitted to the neonatal unit than those
without COVID-19 (14).

The American Society of Obstetrics and Gynecology has
published guidelines recommending that the pregnant be
vaccinated against COVID-19 since the relevant research
reported COVID-19 vaccines to be highly safe during
pregnancy (15).

mRNA or inactivated vaccines administered during
pregnancy are relatively safe. In addition, initial
teratogenicity research on COVID-19 vaccines in animal
models showed no adverse effects on embryonic and fetal
development or reproduction (16).

In Turkey, the Ministry of Health recommendsinactivated
or mRNA vaccines against COVID-19 to the pregnant.
Yet, none of the pregnant in this study were vaccinated at
the time of the study.

The present study is not free of a few limitations. Since
it employed a retrospective design, some data of the
patients could not be reached. Moreover, sampling
was not performed for RT-PCR tests for COVID-19
in newborns. Finally, long-term follow-up data on the
patients were lacking.

Overall, itis thought that close follow-ups for the pregnant
are needed to minimize complications that may develop
in them and their fetuses due to COVID-19 infection.
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CONCLUSION

The COVID-19 vaccine seems to be a must for the
pregnant to prevent all possible COVID-related
complications.
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Evaluation of the measurement of tendon and ligament
thicknesses and the presence of enthesitis in lower extremities in
female patients with acne vulgaris: a randomized controlled trial

Akne vulgarisli kadin hastalarda tendon ve bag kalinliklar1 6l¢iimiiniin
ve alt ekstremitelerde entezit varliginin degerlendirilmesi: randomize
kontrollii bir ¢calisma
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ABSTRACT

Aim: Acne Vulgaris (AV) is a multifactorial disease which affects young population and is most common in adolescents. There are no studies
in the literature invastigating the presence of enthesitis and lower extremity tendons and ligaments thicknesses in patients with AV. To
investigate the presence of enthesitis and to evaluate the tendon and ligament thicknesses in lower extremities in patients with AV.

Material and Method: Thirty patients with a diagnosis of AV and 18 healthy participants, were included. Acne severity was determined
with the Global Acne Grading System (GAGS). A single radiologist performed ultrasonographic evaluation with respect to Glasgow
Ultrasonographic Enthesitis Scoring System (GUESS). Measurement were done on quadriceps tendons, patellar tendons, Achilles tendons
and plantar fascias of the bilaterally lower extremity.

Results: Age, body mass index, alcohol usage and smoking were similar between groups. GUESS score was similar in both group. Proximal
patellar ligaments, distal patellar ligaments, Achilles tendons and plantar fascias thicknesses were significantly increased in dominant and
non-dominant legs in patients with AV (p<0.05).

Conclusion: This study suggest that AV may lead to increase leg tendons and ligaments’ thicknesses.

Keywords: Acne vulgaris, enthesitis, GUESS score

0z
Amag: Akne Vulgaris (AV), geng popiilasyonu etkileyen ve en sik ergenlerde goriilen multifaktoriyel bir hastaliktir. Literatiirde AV’li

hastalarda entezit varligini ve alt ekstremite tendon ve bag kalinliklarini aragtiran ¢alisma yoktur. AV’li hastalarda entezit varligini aragtirmak
ve alt ekstremite tendon ve bag kalinliklarini degerlendirmek.

Gereg ve Yontem: Calismaya AV tanili 30 hasta ve 18 saglikli katilimci dahil edildi. Akne siddeti Global Acne Grading System (GAGS)
ile belirlendi. Glasgow Ultrasonografik Entezit Skorlama Sistemine (GUESS) gore tek bir radyolog ultrasonografik degerlendirme yapti.
Olgiimler bilateral alt ekstremite kuadriseps tendonlari, patellar tendonlar, asil tendonlari ve plantar fasyalardan yapildi.

Bulgular: Gruplar arasinda yas, viicut kitle indeksi, alkol kullanimi ve sigara kullanimi benzerdi. GUESS skoru her iki grupta benzerdi.
AV’li hastalarda dominant ve nondominant bacaklarda proksimal patellar ligaman, distal patellar ligaman, asil tendonu ve plantar fasya
kalinliklar1 anlamli olarak artmusti (p<0.05).

Sonug: Bu galiyma AV’nin bacak tendon ve bag kalinliklarinda artisa yol agabilecegini diistindiirmektedir.

Anahtar Kelimeler: Akne vulgaris, entezit, GUESS skor
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INTRODUCTION

Acne vulgaris (AV) is a multifactorial disease which
affects pilosebaceous unit and 85% of the young
population and is most common in adolescents (1).
Abnormal follicular keratinization, excessive sebum
production, bacterial colonization of Propionibacterium
acnes (P. acnes) are involved in the pathogenesis of AV. It
is believed that p. acnes are involved in the information
of the inflammatory response (1). P. acnes activates the
CD4+ lymphocytes and Toll like receptor-2 (TLR-2)
on the monocytes by damaging the follicular wall (1).
Thus IL-8 and similar proinflammatory cytokines are
released. Also, other cytokines such as IL-1a, IL-1f and
IL-17 are also released (1). In some studies, it was shown
that p. acnes is a powerful stimulant of CD4+ T cells for
releasing IFN-y and IL-17 (2). Additionally, in biopsies
of inflammatory acne lesions, IL-17 + cells were found
in the perifollicular infiltrate. Therefore, it was thought
that acne vulgaris may be a Th-17- related disease (2).
It is known that the cytokines IL-17, IL-22, IL-23 and
TNF- a play an active role in the formation mechanism
of enthesis (3). The presence of enthesitis has also been
shown in some syndromes accompanied by acne vulgaris
such as SAPHO, psoriasis and Behcet’s disease (4). So
patients with AV may be susceptible to the development
of enthesis. We aimed to evaluate the presence of
enthesitis and the measurement of tendon and ligament
thicknesses in legs in patients with AV in this study.

MATERIAL AND METHOD

The study was planned as randomized controlled study.
This study was carried out with the permission of Hitit
University, Clinical Researches Ethic Committee (Date:
11.12.2019, Desicion No: 131). Among the participants
with AV who applied to the dermatology outpatient
clinic, those with a single line were included in the
study. Thirty patients who admitted to Dermatology
clinic with a diagnosis of AV and eighteen healthy
controls, were included to the study (5). The number
of participants was determined by power analysis with
80% power and 0.5% standard error (5). Participants
with concominant rheumatic and neurological diseases,
psoriasis, acne rosacea, history of trauma, orthopedic
surgery, other systemic diseases such as diabetes mellitus,
hypothyroidism and hyperthyroidism, obese participants
were excluded. Demographic and clinical characteristics,
patients’ acne type, duration and medications were
recorded.

Acne severity was evaluated with the Global Acne
Grading System (GAGS) (6). It divides the face, chest,
and upper back into 6 regions: the forehead, right/left
cheek, nose, chin and torso. Comedos (1 point), papules

(2 points), pustules (3 points), and nodules (4 points)
record. Absence of a lesion has a score of 0 points. The
local score for each anatomic area is determined by
multiplying the score of the most severe lesion by an area
factor (one-three).The local scores of the 6 regions are
summed to obtain the total score. Acne severity is graded
as non (0 points), mild (1-18 points), moderate (19-30
points) severe (31-38 points) and very severe (total score
>38 points) (7).

Ultrasonographic Measurement

A single radiologist, who had considerable experience
on musculoskeletal ultrasonography (US) and blinded
to the participants group assignment, performed
ultrasonographic evaluation used a multi-frequency
linear probe (5-12 MHz for knees and 12-18 for
feet; Toshiba Applio 500). While obtaining images,
a generous amount of water-soluble gel was applied
between the transducer and the skin to aid acoustic
coupling and to avoid compression or deformation
of the muscle fibres. Ultrasonographic measurement
was performed after a period of rest 30 minutes. US
grey scale was used for tendon thickness, echogenity
calcifications, enthesophytes, bursitis and erosions.
Glasgow Ultrasonographic Enthesitis Scoring System
(GUESS) was used for evaluating the enthesis areas
(8). Examination of the superior pole of the patella (the
insertion of quadriceps tendon), the inferior pole of the
patella (the origin of patellar ligament), and the patellar
ligament insertion at the tibial tuberosity was performed
with the participants in the supine position with the knee
flexed at 30 degrees (8). The Achilles tendon and the
plantar aponeurosis were performed with the participants
lying prone with the feet hanging over the edge of the
examination table at 90 degrees of flexion (8). For each
areas with an increase of tendon thickness, the presence
of enthesophyte, bursitis or erosion was scored as 1 point.
The minimum total score was 0 point and the maximum
total score was 36.

Statistical Analysis

Statistical analyses were performed using the Statistical
Package for Social Sciences (SPSS Inc., Chicago, IL, USA)
16.0 program for Windows. Visual and analytical methods
were used to determine whether or not variables were
normally distributed. Continuous values were expressed
as mean * standard deviation (SD). Chi Square test and
Fisher Exact test were used to compare nominal values.
Independent sample t-test was used for comparison of
normally distributed data, and the Mann-Whitney U test
was used for comparison of non-normally distributed
data. Pearson and Spearman correlation coefficients
was used to investigate correlation between patients
characteristics and clinical parameters. A value of p <
0.05 was considered statistically significant.
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RESULTS

Age, body mass index, alcohol usage and smoking were
similar between groups (Table 1). Disease characteristics
of acne vulgaris were summerized in Table 2. Acne
vulgaris duration was 4+2.30 years in patients with
acne vulgaris. Previously, 29 patients used topical
treatment, 8 patients used systemic antibiotherapy
and 3 patients used isotretinoin (Table 2). There was
non-inflammatory acne vulgaris in 16 patients with AV
and inflammatory acne vulgaris in 30 patients with AV
(Table 2). GAGS score was 19.5+5.78 in patients with
AV (Table 2).

Table 1. Demographic and clinical characteristics of participants

Patients with AV Control group value
n=30 n=18 P

Age (years) 20 (19-22) 22.5 (20-25) 0.051
Weights (kg) 58.8+7.43 62.27+£5.92 0.095
Heights (cm) 163.5+6.25 165.8+4.22 0.159
Body mass index 21.98+2.5 22.58+1.43 0.298
Alcohol use (n, %) 0 1(5.6%) 0.375
Smoking (n,%) 3 (10%) 4 (22.2%) 0.400
Guess score 0 (0-0) 0 (0-0) 0.366
AV: Acne Vulgaris, GUESS: Glasgow Ultrasound Enthesitis Scoring System)

Data are presented as the mean + standart deviation for data normally distributed or
median  (25-75%) for data not normally distributed. p< 0,05

Table 2. Disease characteristics of acne vulgaris patients

Patients with acne vulgaris
n= 30

4+2.30
28 (93.3%)

Acne duration (year)
Patients received treatment (n, %)
Types of treatment (n, %)

Topical 29 (96.7%)
Systemic antibiotherapy 8 (26.7%)
isotretinoin 3 (10%)

Types of acne vulgaris (n,%)

Non-inflammatory 16 (53.3%)

Inflammatory 30 (100%)

Nodulocyctic 0

Truncal 0
Presence of scar (n,%) 30 (100%)

Types of scar (n, %)

Macule 16 (53.3%)
Atrophic 14 (46.7%)
Hypertrophic 0
GAGS Score 19.5+£5.78
Acne severity (n, %)
Non 0
Mild 10 (33.3%)
Moderate 20 (66.7%)
Severe 0
Very severe 0

GAGS: Global Acne Grading System, Data are presented as the mean + standart
deviation for data normally distributed or n (%) for categoric values.
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All participants were right dominancy. GUESS score
was similar in both group (Table 1). Proximal patellar
ligaments, distal patellar ligaments, Achilles tendons
and plantar fascias thicknesses were significantly
increased bilaterally in AV patients (Table 3, 4). There
was no significant difffence in quadriceps tendons
thicknesses between groups in bilateral legs (Table
3, 4). A significant correlation was found between
quadriceps tendon thickness and weight in dominant
and non dominant leg in AV patients(r=0.497 p<0.001
and r=0.398 p<0.05 respectively). There was no
correlation between age, weight, height, body mass
index and other tendon thicknesses in AV patients
(Table 5). A significant correlation was found between
weight, height, body mass index and quadriceps
tendon thickness in dominant and non-dominant legs
in healthy controls (Table 6). Also, in dominant leg
there was a correlation between height and proximal
patellar ligament thickness in healthy controls (r=0.531
p<0.05).

Table 3. Tendon thicknesses and GUESS scores of the participants
in dominant leg.

Patients with Control group p
AV n= 30 n=18 value

Quadriceps tendon
e 5.2240.67 4.86+0.60  0.068
rpsinelSlodinnest ppemnen  DSHGED 0B
thickness (mm)
Distal patellar ligament
thickness (mm) 3.50 (3.35-3.72) 3(2.67-3.35) 0.001
Achilles tendon thickness 39,041 360+053  0.008
(mm)
LT i i 6 296£042 249046  0.001
(mm)
AV: Acne Vulgaris, Data are presented as the mean =+ standart deviation for data
normally distributed or median (25-75%) for data not normally distributed. p< 0,05

Table 4. Tendon thicknesses and GUESS scores of the participants

in non-dominant leg.

Patients with Control group p
AV n=30 n=18 value

Quadriceps tendon
D 5.19+0.67 4.82+0.60  0.063
Proximal patellarligament = 5 5).930 2914052 0005
thickness (mm)
Distal patellar ligament
R e 3.4 (3.17-3.62) 3 (2.67-3.35) 0.003
Achilles tendon thickness 3.98+0.41 3574050  0.004
(mm)
LT i it e 2.96:0.41 255044 0.001
(mm)
AV: Acne Vulgaris, Data are presented as the mean + standart deviation for data
normally distributed or median (25-75%) for data not normally distributed. p< 0,05
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Table 5. Correlation between age, height, weight, body mass index

and tendon thicknesses in patients with AV.

Age  Height Weight Boiclll};lret;(ass

Dominant leg

Sl‘ilc"‘g;‘;‘zps tendon o 1e01 0178 04974 0358

Proximal patellar 1001 (9552 027020 0.148

ligament thickness

f)is‘al patellar 0096  0.104  0266'  0.147'

igament thickness

31‘;};1‘(1111‘235 ;endon 00110 0271 0214 0.129°

fﬁj‘fﬁﬁre Sf:“la 0.012'  0.085  0.139 0.111°
Non-dominant leg

g‘;j‘ﬁg‘;’?s tendon o 1e5 1512 .398% 0.3392

Proximal patellar -0.244' 0215  0.199? 0.065?

ligament thickness

Pi“al patellar 0317' 01041 0266'  0.147!

igament thickness

gcl}cllfrllfs :endon 200178 0219 0253  0.108°

fﬁ?gﬁﬁresf:“la 0.028'  0.089>  0.169 0.120°
1: Spearman, 2: Pearson, *: p<0.05, **:p <0.001

Table 6. Correlation between age, height, weight, body mass index

and tendon thicknesses in healthy controls.

Age Height  Weight Boiclllyzlg;ass
Dominant leg
Quadricepstendon g pg61 g5+ 0,640 0.507*
ickness
Proximal patellar -0.340'  0.531*  0.340° 0.143?
ligament thickness
Pi“al patellar 0.369' 03660  0.209'  -0.59'
igament thickness
Achilles tendon 1 » 2 2
TR -0.351 0.302 0.071 -0.118
Plantar fascia 1 > 2 2
thickness -0.168 0.379 0.307 -0.201
Non-dominant leg
Quadriceps tendon o 1341 o649 0,630+ 0494
thickness
ﬁ“”‘imal patellar -0.345!  0.507*2  0.3212 0.1342
igament thickness
Distal patellar 0367' 0398 0251'  -0.019"
igament thickness
Achilles tendon 1 2 2 2
TR -0.287 0.282 0.066 -0.108
Plantar fascia 1 2 2 ?
thickness -0.157 0.353 0.257 0.146

1: Spearman, 2: Pearson, *: p<0.05, **:p <0.001

DISCUSSION

In this study, some lower extremity tendon and ligament
thicknesses were found increased in bilateral legs in AV
patients compared to healthy controls. We did not found
increased GUESS score in AV patients. Additionally, we
did not found any enthesitis in patients with acne vulgaris.

This is the first study which invastigated the relationship
between acne vulgaris and the presence of enthesitis and
tendons and ligaments thicknesses in lower extremities
in the literature.

The causes of enthesopathy is the inflammation of
tendons, ligaments or capsules” insertion into the bone.
It is one of the most common findings in patients with
spondyloarthritis. In murine models, TNFa or IL-
23/17 pathway dysregulation was showed which leads
to inflammation and plays important role for enthesitis
in spondyloarthropathy pathogenesis (9-12). Recent
studies showed that anti-IL-17A therapy is effective in
ankylosing spondylitis (13,14).

In the literature, there are some studies demonstrating that
the presence of IL-17A+ cells, in acne lesions that appear
clinically early. Activations of cytokines, chemokines
and antimicrobial peptides are typical for the Th17/IL-
17 pathway (15). Thl, Th17 and CD8+ activation and
neutrophil attraction with IL-17-related chemokine
production may be important factors in the pathogenesis
of AV (15) . Ebrahim et al. (16) showed higher serum IL-
17 level in AV patients and it was associated with disease
severity. They thought that IL-17 could be a potential
prognostic predictor for severity and scarring in AV.

Since we know that IL-17 plays a role in both AV and
enthesopathy pathogenesis, we found that it is valuable to
evaluate the enthesis site by ultrasonography in patients
with AV. In our study, proximal patellar tendons, distal
patellar tendons, Achilles tendons and plantar fascias’
thicknesses were significantly increased in both extremity
in AV patients compared to healthy controls. But we
found similar GUESS scores between AV patients and
healthy controls. So we could comment that AV may be
a predisposing factor for enthesitis development. In our
study, all participant were young adults. Also, all patients
had mild or moderate acne severity. If patients had a long
duration of AV or had severe AV, perhaps enthesitis could
be detected. For invastigating the relationship between
AV and enthesopathy, prospective controlled studies are
needed.

Hatemi et al. (17) found that Behget’s disease with acne
and arthritis had increased presence of enthesopathy
compared to Behgets disease without arthritis. So
acne vulgaris may contribute to the development of
enthesopathy. Also there are some studies showing
that the using isotretinoin can cause the development
of sacroileitis (18). Altan et al. (19) invastigated the
isotiretinoin-related spondyloarthropathy symptoms
and they found unilateral Achilles enthesopathy in 3
patients and unilateral sacroileitis in 1 patient. They
found the spondyloarthropathy findings in 23.1% of the
patients who used isotretinoin. If AV is predisposing
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to the development of enthesopathy, it will be valuable
to evaluate the presence of enthesopathy when starting
isotretinoin in patients with AV. In our study, there
were only 3 patients with acne vulgaris who used
isotretinoin before. In these patients, we did not found
any enthesopathy.

This study has some limitations. Because of the cross-
sectional design of the study, the changes of tendons
and ligaments thicknesses in course of time remains
unclear. Also we did not evaluate the physical activity
levels of the participants. Tendon and ligament thickness
can be affected by exercise and physical activity. In case-
control studies, including more than one participant in
the control group for each participant in the case group
will increase the power of the study. Therefore, the small
number of participants in the control group can be
accepted as one of the limitation of the study.

CONCLUSION

This study suggest that AV may lead to increase in
thickness of leg tendons and ligaments. To our knowledge,
this is the first study to examine ultrasonographic findings
of lower extremities’ tendons and ligaments among the
AV patients. Further prospective studies are needed that
examine the relationship between Acne vulgaris and
enthesopathies.
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ABSTRACT

Aim: Nutcracker syndrome is a very rare cause in patients presenting to the emergency department with abdominal pain. Early consideration
in differential diagnosis will reduce the time spent for diagnosis and morbidity, as well as provide the correct treatment. We aimed to
contribute to the literature by determining the clinical relations of these cases with laboratory, imaging and treatment data.

Material and Method: Twenty-seven patients over the age of 16 who presented to the emergency department with abdominal pain between
January 2000 and December 2020 were included in this study. The ages of the patients were between 16-39 and the mean was 25.19+7.00
years. Demographic characteristics, clinical findings, laboratory parameters, radiological evaluations, and treatment modalities of patients
were evaluated retrospectively.

Results: Abdominal pain and flank pain were the most common reasons for admission to the emergency department of 27 patients included
in the study. In the anterior group, 17 (77%) patients had flank pain, 10 (45%) patients had dysmenorrhea, 11 (50%) hematuria, 10 (45%)
proteinuria, and 9 (40%) patients hematuria and proteinuria. In the posterior group, there was no hematuria, proteinuria, anorexia, nausea
and vomiting, and oral intolerance. In cases with anteior nutcracker syndrome, 12 (54%) doppler ultrasonography, 13 (59%) computed
tomography, 5 (22%) magnetic resonance imaging were performed. Conservative treatment was applied to 11 (40%) patients in the anterior
group and 3 (11%) patients in the posterior group. Endovascular surgery was performed on 5 (22%) female patients.

Conclusion: Nutcracker syndrome should be investigated in adult patients who present to the emergency department with abdominal pain
and whose diagnosis is unclear. Early diagnosis is critical in terms of treatment and morbidity.

Keywords: Emergency department, abdominal pain, nutcracker syndrome, hematuria, proteinuria

0z
Amag: Acil servise karin agrisi ile bagvuran hastalarda nutcracker sendromu ¢ok nadir ortaya ¢ikan bir nedendir. Ayirici tanida erken

donemde akla getirilmesi, hastanin tani i¢in gegirdigi siireyi ve morbiditeyi azaltacag: gibi, dogru tedaviyi uygulamay: da saglayacaktir.
Literatiir egliginde bu olgularin degerlendirilmesi amaglandi.

Gereg ve Yontem: Bu calismaya, Ocak 2000-Aralik 2020 tarihleri arasinda acil servise karin agrisi nedeniyle bagvuran 16 yasindan biyiik
27 hasta dahil edildi. Hastalarin yaslar1 16 ile 39 arasindayd: ve ortalamasi 25.19+7.00 yildi. Bu hastalarin demografik 6zellikleri, klinik
bulgulari, laboratuar parametreleri, radyolojik degerlendirmeleri ve tedavi sekilleri retrospektif olarak degerlendirildi.

Bulgular: Caligmaya dahil edilen 27 olgunun acil servise en stk bagvuru nedeni karin agris1 ve yan agrisiydi. Anterior grupta 17 (%77) hastada
yan agris1, 10 (%45) hastada dismenore mevcutken, 11 (%50) hematiiri, 10 (%45) proteiniiri ve 9 (%40) hematiiri ve proteiniiri olgusu vardu.
Posterior grupta hematiiri, proteintiri, istahsizlik, bulant1 ve kusma ve oral intolerans yoktu. Anterior nutcracker sendromu grubunda 12
(%54) Doppler ultrasonografi, 13 (%59) bilgisayarli tomografi, 5 (%22) manyetik rezonans gortntilleme yapildi. Anterior grupta 11 (%40)
hastaya, posterior grupta 3 (%11) hastaya konservatif tedavi uyguland. 5 (%22) kadin hastaya endovaskiiler cerrahi uygulandi.

Sonug: Eriskin dénemde acil servise karin agristyla basvurun ve tanisi geciken olgularda nutcracker sendromu diistintilmelidir. Erken tani
degerlendirmesi; tedavi ve morbidite agisindan 6nem tagimaktadur.

Anahtar Kelimeler: Acil servis, karin agrisi, nutcracker sendromu, hematiiri, proteiniiri
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INTRODUCTION

In 1950, Fl Sadr and Mina demonstrated that the left
renal vein was compressed between the abdominal
aorta and superior mesenteric artery (1). De Schepper
provided Nutcracker syndrome (NCS) its name in 1972
(2). It is characterized by compression of the left renal
vein, however there are anatomical variants. At this level,
it is defined as the narrowing of the left renal vein due
to external compression and dilatation due to pressure
increase before this segment. Itis rarely diagnosed because
there are no clear diagnostic criteria, the symptoms can
show up in different ways, and it is not in the list of
possible diagnoses. The Nutcracker Phenomenon defines
the morphological findings due to compression of the left
renal vein. It differs from NCS by the absence of clinical
findings of the patient (3).

In the classification, NCS is defined in two main groups
as anterior and posterior. The more prevalent anterior
variant is caused by compression of the left renal vein
between the aorta and the superior mesenteric artery
(SMA). The posterior variant is rarer and results from
compression of the retro aortic left renal vein between
the aorta and vertebrae (4).

The most important point in diagnosis is to suspect this
syndrome. In the laboratory, hematuria and proteinuria
are directive findings. The imaging method to be preferred
first is doppler ultrasonography (DUS), and retrograde
venography is the gold standard in diagnosis. However,
its invasiveness restricts its practical application. Other
examinations include computed tomography (CT)
angiography and magnetic resonance imaging (MRI)
angiography (5). Treatment options are determined by
the severity of the symptoms and include conservative
and various surgical approaches. Conservative option
comes to the fore, especially in children. Surgical
methods include open surgery, laparoscopic surgery, and
endovascular interventions (6).

In this study, we evaluated at 27 patients who were
diagnosed with nutcracker syndrome and analyzed
their clinical symptoms, laboratory results, imaging, and
treatment options. We aimed to emphasize the clinical
importance of the disease and to contribute to the
clinical, diagnostic, and treatment management process.

MATERIAL AND METHOD

The study was carried out with the permission of
Bagcilar Training and Research Hospital Clinical
Researches Ethics Committee (Date: 15.01.2021, Decision
No: 2021.01.1.01.001). All procedures complied with
the ethical norms of the institutional and national
committees responsible for human experiments and the
Helsinki Declaration.
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Due to the retrospective design of the investigation,
no written informed permission forms were acquired
from patients. The corresponding author certifies,
on behalf of all authors, that there are no conflicts of
interest.

Study Design and Population

Patients diagnosed with NCS admitted to the
emergency department between January 2000 and
December 2020 were retrospectively analyzed using
the electronic medical archive system. Patients older
than 16 years old who presented to the emergency
department due to abdominal pain and were diagnosed
with NCS were included in the study. Patients’ age,
gender, clinical symptoms and physical examination
findings, laboratory and radiological imaging findings,
affected sides, surgical findings, methods, procedures,
and examination results were recorded.

The cases were grouped as anterior nutcracker
syndrome (ANCS) and posterior nutcracker syndrome
(PNCS). The patients’ white blood cell (WBC), mean
corpuscular volume (MCV), mean corpuscular
hemoglobin (MCH), mean corpuscular hemoglobin
concentration (MCHC), red cell distribution width
(RDW), mean platelet volume (MPV), neutrophil
(NEU), lymphocyte (LYM), neutrophil/lymphocyte
ratio (N/L), glucose (GLC), alkaline phosphatase
(ALP), alanine aminotransferase (ALT), aspartate
aminotransferase  (AST), lactate dehydrogenase
(LDH), creatine kinase (CK), gamma glutamyl
transferase (GGT) C-Reactive Protein (CRP)
values were determined. Clinical symptoms and
findings were grouped as side pain, abdominal pain,
hematuria, proteinuria, hematuria+proteinuria (HP),
side paint+hematuria (SPH), side pain + hematuria
+ proteinuria (SPHP), varicocele, pelvic congestion,
dyspareunia, dysmenorrhea, intolerance, dyspepsia,
anorexia, nausea, vomitting, weight loss. The cases
were classified as renal doppler ultrasonography
(RDUS), computed tomography, magnetic resonance
imaging, retrograde venography (RV) according to
imaging methods. Treatment conditions were grouped
as conservative, surgical, and endovascular.

Statistical Analysis

The data obtained from the study were collected from
the hospital’s electronic archive system. This study’s
data were analyzed using the SPSS 20 (SPSS Inc.,
Chicago, IL, USA) software platform. Descriptive
statistics were presented as meantstandard deviation
or median (minimum-maximum) for continuous
variables and as the number of cases and percentage
(%) for nominal variables. Other data were analyzed
using Microsoft Excel and simple descriptive statistics.
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RESULTS

The study included 27 patients diagnosed with NCS.
Sixteen of the patients were female and 11 were male. The
ages of the patients were between 16 and 39 and the mean
age was 25.19+7.00 years. Of the 22 ANCS patients, 14
were female, the mean age was 25.50+7.44 years, while
two of the five PNCS patients were female and the mean
age was 23.80+5.02 years. ANCS was common in women,
while PNCS was common in men. Mean hemogram
parameter values of all cases, WBC 9.49+2.95 (10°/uL),
MCV 85.11£10.77 (fl), RDW 14.30+1.22 (%), NEU
7.85+2.48 (10°/uL), LYM 2.05+0.84 (10°/uL) pL), and the
NLR was 4.95+3.86. The mean biochemistry values are
GLC 103.67£13.28 mg/dL, amylase 85.33+19.41 (U/L),
ALP 55.89+15.24 (U/L), ALT 23.00+13.99 (U/L), LDH
198.74+35.10 (U/L) ), CK 146.41+75.32 (U/L), GGT
34.52+12.01 (U/L), CRP 4.62+2.78 mg/L. The average
of all biochemistry values evaluated was within normal
limits. In the ANCS group, the neutrophil count was
7.57+2.56 (10°/UL), NLR was 4.32+2.96, and the creatine
kinase was 141.09+71.99 (U/L). In the PNCS group,

these values vere 9.07+1.81 (10°/UL), 7.71+6.27, and
169.80+93.91 (U/L) respectively. In addition, ALP values
differed as 57.45+15.55 U/L in ANCS and 49.00+12.92
U/L in PNCS. (Table 1).

Side pain was present in 17 (63%) of 22 (81.5%) cases,
and in 2 (7.4%) of 5 (18.5%) PNCS cases. Abdominal
pain was observed in 15 (55.6%) cases in the ANCS
group and in 4 (14.8%) cases in the PNCS. There were
11 (40.7%) hematuria, 10 (37%) proteinuria, 9 (33.3%)
HP, 8 (29.6%) SPH, 7 (25.9%) SPHP cases in the ANCS
group. Hematuria and proteinuria were not found in
any of the PNCS cases. Common complaints were
dyspareunia 7 (25.9%), dysmenorrhea 10 (37%), and
dyspepsia 11 (40.7%) in the ANCS group. Varicocele,
pelvic congestion, dyspareunia, dysmenorrhea, and
dyspepsia were observed in 1 (3.7%) case in the PNCS
group. Side pain was common in women and abdominal
pain in men. Hematuria and proteinuria were observed
more frequently in female cases. On the other hand,
weight loss was also higher in female cases (Table 2).

Table 1. The relationship of nutcracker syndrome subtype and gender groups with baseline characteristics and laboratory values

. NCS Classification Gender
NCS n: 27 ANCS n:22 PNCS Female Male
Mean+SD Mean+SD Mean+SD Mean+SD Mean+SD
Baseline Characteristics
Age (year) 25.19+7.00 25.50+7.44 23.80+5.02 24.81+7.66 25.73+6.23
Female (n) / Male (n) 16/11 14/8 2/3 - -
Hemogram Parameters
WBC (10°/uL) 9.49+2.95 9.46%3.00 9.62+2.91 10.33+3.15 8.26+2.22
MCYV (fL) 85.11+£10.77 85.31+11.72 84.20+5.67 87.43+4.15 81.73+£15.96
MCH (pg) 30.07+2.44 30.25+1.36 29.26+5.68 30.05+1.50 30.10+1.43
MCHC (g/dL) 33.66+1.29 33.65+1.29 33.72+1.41 33.58+1.35 33.79+1.24
RDW (%) 14.30+1.22 14.12+1.04 15.10£1.72 14.41+1.39 14.14+0.96
MPV (fl) 8.46+0.95 8.31+0.94 9.08+0.78 8.38+1.05 8.57+0.81
NEU (10%/uL) 7.85+2.48 7.57+2.56 9.07+1.81 8.31+2.71 7.18+2.03
LYM (10%/uL) 2.05+0.84 2.09+0.79 1.84+1.14 1.83+0.81 2.36+0.83
N/L 4.95+3.86 4.32+2.96 7.71+£6.27 5.48+3.36 4.18+4.55
Biochemistry Parameters
GLC (mg/dL) 103.67+13.28 103.54+13.88 104.20+11.61 104.88+13.42 101.91+13.52
Amylase (U/L) 85.33£19.41 85.82+18.09 83.20+26.94 85.56+24.06 85.00+10.57
ALP (U/L) 55.89+15.24 57.45+15.55 49.00£12.92 57.25+£14.36 53.91+£16.96
ALT (U/L) 23.00£13.99 23.68+14.96 20.00+9.11 22.75£16.45 23.36x10.11
AST (U/L) 24.15+£9.25 24.37+9.83 23.20+6.91 22.94+10.74 25.93+6.62
LDH (U/L) 198.74+35.10 199.23+38.38 196.60+16.38 199.31+43.94 197.91+17.47
CK (U/L) 146.41+75.32 141.09+71.99 169.80+93.91 147.50+67.54 144.82+88.89
GGT (U/L) 34.52+12.01 34.04+11.17 36.60£16.62 36.19+10.11 32.09+14.53
CRP (mg/L) 4.62+2.78 4.51+2.68 5.10£3.49 5.05%2.77 4.00£2.81
NCS: Nutcracker Syndrome ANCS: Anterior Nutcracker Syndrome PNCS: Posterior Nutcracker Syndrome SD: Standart Deviation WBC: White Blood Cell MCV: Mean
Corpuscular Volume MCH: Mean Corpuscular Hemoglobin MCHC: Mean Corpuscular Hemoglobin Concentration RDW: Red Cell Distribution Width MPV: Mean Platelet
Volume NEU: Neutrophil LYM: Lymphocyte N/L: Neutrophil/Lymphocyte Ratio GLC: Glucose ALP: Alkaline Phosphatase ALT: Alanine Aminotransferase AST: Aspartate
AminotransferaseLDH: Lactate dehydrogenase CK: Creatine kinase GGT: Gamma Glutamyl Transferase CRP: C-Reactive Protein
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Table 2. Relation of symptoms snd signs with nutcracker syndrome type and gender

NCS Classification Gender

NCS ANCS PNCS Female Male

Yes n (%) No n (%) Yes n (%) No n (%) Yes n (%) No n (%) Yes n (%) No n (%)
Symptoms And Signs
Side Pain 17 (63.0) 5(18.5) 2 (7.4) 3(11.1) 13 (48.1) 3(11.1) 6 (22.2) 5(18.5)
Abdominal Pain 15 (55.6) 7(25.9) 4(14.8) 1(3.7) 14 (51.9) 2(7.4) 5(18.5) 6(22.2)
Hematuria 11 (40.7) 11 (40.7) 0(0) 5(18.5) 8(29.6) 8(29.6) 3(11.1) 8 (29.6)
Protoeniuria 10(37.0) 12 (44.4) 0 (0) 5(18.5) 7 (25.9) 9 (33.3) 3(11.1) 8 (29.6)
HP 9(33.3) 13 (48.1) 0(0) 5(18.5) 6(22.2) 10 (37.0) 3(11.1) 8 (29.6)
SPH 8(29.6) 14 (51.9) 0 (0) 5(18.5) 7 (25.9) 9 (33.3) 1(3.7) 10 (37.0)
SPHP 7 (25.9) 15 (55.6) 0 (0) 5(18.5) 6(22.2) 10 (37.0) 1(3.7) 10 (37.0)
Varicocele 3(11.1) 19 (70.4) 1(3.7) 4(14.8) 0 (0) 16 (59.3) 3 (11.1) 8 (29.6)
Pelvic Congestion 4 (14.8) 18 (66.7) 1(3.7) 4(14.8) 5(18.5) 11 (40.7) 0(0) 11 (40.7)
Dyspareunia 7 (25.9) 15 (55.6) 1(3.7) 4(14.8) 6(22.2) 10 (37.0) 2 (7.4) 9(33.3)
Dysmenorrhea 10 (37.0) 12 (44.4) 1(3.7) 4(14.8) 11 (40.7) 5(18.5) 0(0) 11 (40.7)
Intolerance 4 (14.8) 18 (66.7) 0(0) 5(18.5) 4 (14.8) 12 (44.4) 0 (0) 11 (40.7)
Dyspepsia 11 (40.7) 11 (40.7) 1(3.7) 4(14.8) 8(29.6) 8(29.6) 4(14.8) 7 (25.9)
Anorexia 6(22.2) 16 (59.3) 0(0) 5(18.5) 5(18.5) 11 (40.7) 1(3.7) 10 (37.0)
Nausea 6(22.2) 16 (59.3) 0(0) 5(18.5) 5(18.5) 11 (40.7) 1(3.7) 10 (37.0)
Vomitting 5(18.5) 17 (63.0) 0 (0) 5(18.5) 4(14.8) 12 (44.4) 1(3.7) 10 (37.0)
Weight Loss 6(22.2) 16 (59.3) 0(0) 5(18.5) 5(18.5) 11 (40.7) 1(3.7) 10 (37.0)
NCS: Nutcracker Syndrome ANCS: Anterior Nutcracker Syndrome PNCS: Posterior Nutcracker Syndrome HP: Hematuria + Proteinuria SPH: Side Pain + Hematuria SPHP: Side
Pain + Hematuria + Proteinuria

On imaging evaluation, 12 (44.4%) of the ANCS patients
had RDUS, 13 (48.1%) had CT, 5 (18.5%) had MRI,
17 (63%) had RDUS and/or CT, and eight had both
RDUS and CT, and none of the patients had retrograde
venography (RV). While RDUS was performed in all five
patients in the PNCS group, none of them had CT. As
expected, imaging preference by gender was unrelated
and rates were similar. Eleven (40.7%) patients in the
ANCS group received conservative treatment, 6 (22.2%)
received surgery, and 5 (18.5%) received endovascular
therapy. Three (11.1%) patients received conservative
treatment in the PNCS group, 1 (3.7%) received surgery,
and 1 (3.7%) received endovascular treatment. Six (22.2%)
females and 8 (29.6%) males were treated conservatively.
Six (22.2%) female patients received endovascular
therapy. Three (11.1%) male patients received surgical
treatment, but no male patients received endovascular
treatment (Table 3).

DISCUSSION

Only after alternative causes of hematuria have been
ruled out is the diagnosis of NCS considered. The left
renal vein is compressed between the aorta and superior
mesenteric artery in the anterior NCS, whereas the
retroaortic or circumferential renal vein is compressed
between the aorta and vertebra in the posterior NCS. It
is characterized by the clinical presentation of increased
distal pressure. A rupture of thin-walled veins in the
renal calyces is the most typical cause of hematuria
(3). Other subtypes besides anterior and posterior
have been defined. Nakazawa et al. (7) shown that the
left-sided larger inferior vena cava compresses the left
renal vein. Shah et al. (8) reported a case of left renal
vein duplication in which the retro aortic branch was
entrapped between the vertebral column and the aorta
at the aortic bifurcation. Although the majority of cases

Table 3. Relationship of imaging-therapy status with nutcracker syndrome type and gender

NCS Classification Gender
NCS ANCS PNCS Female Male
Yes n (%) No n (%) Yesn (%) Non (%) Yes n (%) No n (%) Yes n (%) No n (%)
Imaging
RDUS 12 (44.4) 10 (37.0) 5(18.5) 0 (0) 11 (40.7) 5(18.5) 6 (22.2) 5(18.5)
CT 13 (48.1) 9(33.3) 0 (0) 5(18.5) 8(29.6) 8(29.6) 5(18.5) 6(22.2)
MRI 5(18.5) 17 (63.0) 2(7.4) 3 (11.1) 4(14.8) 12 (44.4) 3(11.1) 8(29.6)
RV 0 (0) 22 (81.5) 3(1L.1) 2(7.4) 1(3.7) 15 (55.6) 2(7.4) 9(33.3)
RDUS CT 17 (63.0) 5(18.5) 0 (0) 5(18.5) 11 (40.7) 5(18.5) 6(22.2) 5(18.5)
Treatment
Conservative 11 (40.7) 3(11.1) 6(22.2) 8 (29.6)
Surgical 6(22.2) 1(3.7) 4(14.8) 3(1L.1)
Endovascular 5(18.5) 1(3.7) 6(22.2) 0(0)
NCS: Nutcracker Syndrome ANCS: Anterior Nutcracker Syndrome PNCS: Posterior Nutcracker Syndrome RDUS: Renal Doppler Ultrasonography CT: Computed Tomography
MRI: Magnetic Resonans Imaging RV: Retrograd Venography
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are anterior, it is also crucial to focus on the posterior
group. 0.1% to 3.2% of left renal veins are circumaortic
or retroaortic (9). Twenty-two of the twenty-
seven participants in our study were anterior. Male
patients exhibited higher posterior NCS than female
individuals. This syndrome may exhibit symptoms in
children, adolescents, and adults. In their second and
third decades, men are diagnosed earlier than women
(10). In a study involving pediatric patients, Cakici et
al. (11) assessed 41 pediatric patients, of which 68.3%
were female. In a separate study conducted by Orczyk
et al. (10), 112 cases were analyzed, the distribution of
males and females was determined to be equal, and
the mean age at diagnosis for the entire group was
26.47%13.77 years. In our study, 16 (59%) of 27 patients
were female, and their average age was determined to
be 25.19+7.00 years.

The most common symptoms of the disease are
hematuriaandleftflank pain. Hematuriacanbe observed
macroscopically or microscopically. Macroscopic
hematuria is associated with hypertension of the left
renal vein. NCS should be investigated in patients
with hematuria, proteinuria, left flank discomfort,
and symptoms of pelvic congestion (12). In a study of
112 cases conducted by Orczyk et al. (10)., hematuria
(78.57%), left flank pain (38.39%), proteinuria (30.36%),
and anemia (13.39%) were the most common findings
in patients. Besides, 35.71% of men had varicocele.
Apart from anemia, hematuria, and proteinuria, no
specific laboratory findings were observed in the cases
in our study. Shin et al. (13) in a study conducted by
the pediatric group, since the etiology was not found
in 69% of the patients with hematuria, renal doppler
ultrasonography was performed and NCS was detected
in 40% of these patients. Microscopic hematuria is four
times more common than macroscopic hematuria (13).
The most common symptom was flank pain in 19 (70%)
patients, followed by hematuria in 11 (41%) patients.
While the prevalence of hematuria in our study was
lower than that of comparable studies, the prevalence
of flank pain was higher. Additionally, hematuria and
proteinuria were common in patients with flank pain.

Similarly, orthostatic proteinuria occurs as a result
of protein leakage from the calyceal system due to
pressure increase. Hwang et al. (14) performed left renal
venography and pressure evaluation of 23 children
with orthostatic proteinuria, and showed that 12 (52%)
cases had nutcracker syndrome. Although it is less
common than hematuria, it can be seen in 0.6-10.7%
(15). Proteinuria was observed in 10 (37%) patients in
our case series, above the rates in similar studies. Shi
et al. (16) identified 128 posterior NCS patients and
showed that 22 of them had clinical findings, 11 had

hematuria, and it was more prevalent in women than
men, especially in the 18-40 age group. Even though
posterior NCS was identified more frequently in
male patients in our investigation, no hematuria nor
proteinuria were detected in the posterior group. This
indicates that the findings are less frequent in posterior
NCS and that the diagnosis may be overlooked. In
our study, patients in the anterior group had a higher
prevalence of symptoms and findings, including
dysmenorrhea, pelvic congestion, dyspareunia,
dyspepsia, anorexia, nausea, vomiting, and weight loss.

Imaging is necessary in cases that require exclusion of
other reasons for which the patient’s clinic is compatible.
Retrograde venography (phlebography) is the gold
standard method for diagnostic accuracy because it
evaluates both anatomy and pressure change. However,
since it is invasive, it requires not routine practice in
patients with poor clinical practice (17). Doppler US
is preferred because it is a non-invasive diagnostic
method. It provides information on both renal vein
blood flow velocity and diameter measurement (18).
In the studies conducted, important findings such as
maximum diameter, flow velocity, and aortomesenteric
angle were evaluated in terms of the diagnosis of NCS.
Doppler US has disadvantages in terms of operator
and patient cooperation. Another disadvantage in
ultrasonography is to reveal a standard spectral doppler
signal from the aortomesenteric segment of the left
renal vein (19). In the studies conducted, it has been
stated that the sensitivity of RDUS is between 69-90%
and the specificity is between 89-100%. Kim et al (20)
showed that it has 80% sensitivity and 94% specificity
when the diameter and peak flow ratio measured by
doppler US is greater than 5 in adult cases with NCS
confirmed by venography. In our study, the most
frequently used RDUS imaging technique was used
on 17 patients. While no CT scan was available for
five patients with posterior NCS, RDUS examination
performed. We believe that with a good practitioner,
RDUS can detect posterior NCS cases that are difficult
to diagnose.

Since CT angiography does not cause invasive side effects
(renal trauma, pseudoaneurysm) caused by retrograde
venography, it is an important examination on the
way to become the gold standard because of its rapid
visualization of the renal vein and retroperitoneum with
three-dimensional reconstruction (12). The narrowing of
the diameter of the left renal vein in the aortomesenteric
segment and the angle between the superior mesenteric
artery and aorta below 41 degrees are the parameters
that guide the diagnosis in axial tomography images.
Also, MRI angiography can be preferred because it
does not contain radiation, provides multi-planar
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imaging, and shows the soft tissue anatomy in the
compression area better. However, its transportation
and use in practice are a little more difficult. However,
CT angiography offers considerable diagnostic potential
due to its greater accessibility. Shi et al. (16) scanned
6225 individuals, identified 128 patients with posterior
NCS, and evaluated multi-slice spiral CT angiography
as a viable non-invasive alternative to renal angiography
for the study of renal vascular anatomy and variations.
In our study, 13 individuals underwent CT and 7
experienced MRI. None of the patients in the posterior
NCS group had a CT technique. But they all had RDUS.
While there were no patients in the anterior NCS group
who underwent retrograde venography, three of the
five posterior NCS patients had RV. We think that this
indicates the necessity of RV as an advanced invasive
test for the diagnosis of posterior NCS. The absence
of RV in any anterior NCS patients also suggests that
advanced invasive examination may not be required in
the diagnosis of anterior NCS.

Conservative, endovascular, laparoscopic, and surgical
treatments are all possible treatment options. The
treatment option may differ according on the clinic and
renal vein pressure of the patient. Patients with moderate
clinical conditions may utilize conservative therapy
approaches. After 24 months of follow-up, patients with
recurrent hematuria, significant flank discomfort, renal
failure, and chronic orthostatic proteinuria must be
referred to interventional treatment alternatives (21).
Nephropexy, intravascular and extravascular stents,
transposition of theleft renal vein or superior mesenteric
artery, gonadocaval bypass, renal autotransplantation,
and nephrectomy are surgical procedures. In the
pediatric age range, remission has been recorded to a
considerable extent with growth and weight increase.
Therefore, conservative treatment is the primary option
(22). While surgery is the standard treatment, the
recent success of endovascular interventions puts this
option forward (23). Endovascular procedures have the
disadvantages of necessitating long-term anticoagulant
medication and the absence of information regarding
long-term consequences (24). In 14 (61.8%) of the
cases in our study, there was a correlation between
conservative treatment and similar studies, suggesting
that this approach is valid for the majority of patients.
Eleven individuals with anterior NCS and two patients
with posterior NCS received surgical and endovascular
therapy. In addition, it is remarkable that only female
patients had endovascular treatment in our study.

The most important limitation of the study was that
it was retrospective, single-center. Another limitation
was that the diagnosis studied was rare and could have
been neglected.
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CONCLUSION

NCS cases are frequently misdiagnosed or
underdiagnosed because they are difficult to identify
and need a complex diagnostic approach. In addition
to patients who present with hematuria or flank pain
in emergency or outpatient services, hematuric and
proteinuric patients should also be investigated for
the diagnosis of NCS. Considering this diagnosis,
including in the differential diagnosis and planning
the appropriate imaging method will contribute to the
correct treatment process of the patients. Renal DUS
can be used as an important non-invasive examination
at both screening and diagnosis stages with a good
practitioner. Tomography takes its place as a more
risk-free diagnostic tool than venography. After early
diagnosis, the success of conservative treatments is
increasing. It can be said that non-invasive methods are
gradually becoming more superior to invasive methods
in both diagnosis and treatment processes.
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ABSTRACT

Aim: To evaluate the implementation of virtual learning in ophthalmology training during the time of COVID-19 through the perspective
of clinicians.

Material and Method: A survey among physicians, who are actively involved in Ophthalmology-related training, was conducted. The expert
survey comprised 29 questions and two parts addressing the application of virtual learning and the efficacy of webinars in increasing the
clinical and surgical skills in Ophthalmology during the COVID-19 pandemic.

Results: A total of 42 Turkish ophthalmologists participated in the study. In the pre-pandemic period, lectures (92.9%), grand rounds with
case studies (71.4%), and videos (61.9%) were among the first choices of the participants. A statistically significant increase in the use of
e-learning modalities (p < 0.001 for all estimates) except for e-class with uploaded educational material was detected during the pandemic.
Zoom® was recognized as the most used platform for virtual teaching. A statistically significant (p=0.034) decrease in time spent on surgical
training was detected during the pandemic. 81% thought that webinars are good or very good in strengthening clinical skills within diagnosis
and treatment. Also, 78.6% stated that webinars are good or very good in increasing surgical skills and management of complications. 64.3%
supported webinars to be maintained even after the termination of the pandemic.

Conclusion: A considerable experience provided by virtual learning methods, especially webinars, may change conventional education
practices and will also serve to build the foundation for teaching during future disasters and beyond.

Keywords: COVID-19, virtual learning, ophthalmologists, pandemic

0z
Amag: COVID-19 déneminde oftalmoloji egitiminde sanal 6grenmenin uygulanmasini klinisyenlerin bakis agistyla degerlendirmek.
Gereg ve Yontem: Oftalmoloji ile ilgili egitimlere aktif olarak katilan hekimler arasinda anket yapilmistir. Uzman goriisti anketi, COVID -19

pandemisi sirasinda oftalmolojide klinik ve cerrahi becerileri artirmada sanal 6grenme uygulamasi ile web seminerlerinin etkinligini ele alan
toplam yirmi dokuz soru ve iki boliimden olusmaktaydi.

Bulgular: Calismaya toplam 42 goz hekimi katildi. Pandemi oncesi donemde, dersler (%92,9), olgu sunumlu toplantilar (%71,4) ve
videolar (%61,9) katilimeilarin ilk tercihleri arasindaydi. Pandemi sirasinda yiiklenen egitim materyalleri ile e-smif diginda, e-6grenme
yontemlerinin kullaniminda (tiim tahminler i¢in p < 0,001) istatistiksel olarak anlaml bir artis tespit edildi. Zoom® sanal 6gretim i¢in en
¢ok kullanilan platformdu. Pandemi sirasinda cerrahi egitim i¢in harcanan siirede, istatistiksel olarak anlamli (p=0.034) bir azalma tespit
edildi. Katilimcilarin %81, web seminerlerinin tan1 ve tedavide klinik becerileri gliglendirmede, iyi veya ¢ok iyi oldugunu diisiinmekteydi.
Katilimcilarin %78,6s1, web seminerlerinin cerrahi becerileri artirma ve komplikasyonlarin yonetimi konusunda, iyi veya ¢ok iyi oldugunu
belirtti. %64,3 katilimci, web seminerlerinin pandeminin sona ermesinden sonra bile siirdiiriilmesini destekledi.

Sonug: Sanal 6grenme yontemleri, 6zellikle de web seminerleri ile edinilen 6nemli tecriibe, geleneksel egitim uygulamalarini degistirebilir.

Sanal 6grenme, ayrica gelecekteki olasi felaketler sirasinda ve hatta 6tesinde, 6gretim metodolojisinde yeni bir yapilanma olugmasina hizmet
edebilir.
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INTRODUCTION

The coronavirus disease 2019 (COVID-19) pandemic
has given rise to a global crisis in many sectors and severe
changes in all aspects of our lives. A few months later
the COVID-19 pandemic erupted; the vast majority of
countries took drastic containment measures to control
the rapid spread (1). As a consequence of that social
distancing is an essential measure to limit the disease
and decrease transmission, in many countries including
Turkey, governments implemented lockdowns, curfews,
and closures. In the following process, many areas
such as the economy, lifestyle, industry, and healthcare
dramatically changed in our deeply interdependent
world. One of them was education as well (2, 3).

All outpatient activities were reduced, and elective
surgical activities were suspended except urgent
and emergency services indefinitely concerning the
ophthalmology departments. As part of the combat
against COVID-19, healthcare personnel including
ophthalmologists were called to the front lines to cover
COVID-19 wards such as inpatient floors and even
intensive care units (ICUs). Scientific events, related to
both theoretical and clinical practice, have either been
canceled or deferred. Surgical and clinical training
were impacted negatively (4, 5). Since providing high-
quality training for residents and fellows remains vital
and maintaining conventional in-person education in
the course of restrictions is impossible; there has been a
paradigm shift towards virtual learning strategies as the
path to sustain academic continuity (4, 6).

Educatorshaveutilized differentvirtuallearningmethods,
especially webinars through various digital platforms
such as Zoom, Microsoft Teams, Google Meet, Cisco
WebEXx, etc. to deliver lectures remotely. Trainees had the
opportunity to attend by using laptops, smartphones, or
tablets (7). It was important for participants to assess the
efficacy and make a comparison between the previous
traditional training system and newly implemented
virtual learning strategies. To address these concerns, we
aimed to assess the utilization of virtual learning and the
efficacy of webinars in ophthalmology training from the
perspective of clinicians at a tertiary referral eye hospital
during the time of COVID-19.

MATERIAL AND METHOD

The study was carried out with the permission of
Ankara City Hospital Clinical Researches Ethics
Committee (Date: 2021, Decision No: E1/1991/2021).
All procedures were carried out in accordance with the
ethical rules and the principles of the Declaration of
Helsinki. Informed consent details were obtained prior
to the study commencement.

A cross-sectional survey-based study was conducted in
April 2021 in the process of partially easing mandatory
COVID-19 confinements including a curfew on
weeknights and a full weekend. Moreover, a permit
was also received for the study from the Directorate
of Healthcare Services of the Ministry of Health.
The survey of the study comprised a consent section
declaring the aim of the study, the nature of the survey;,
study objectives, voluntary participation, declaration of
confidentiality, and anonymity.

A total of 42 Turkish ophthalmologists including faculty,
specialists, and residents participated in the study.
Ophthalmologists who work at the aforementioned
tertiary eye care referral center and who have participated
in the virtual learning (webinar, etc.) program at least
once or more during the pandemic period were included
in the survey study. Those who have never participated
in the pandemic process were excluded.

The survey was organized into two parts (see
Supplementary Material X for the original survey).
The first part (8) of the survey comprised 22
questions including the sections on demographics,
educational status, teaching practice before the
pandemic, teaching practice during the pandemic,
and potential recommendations concerning the future
implementation of virtual learning in ophthalmology.
The types of questions involved single-choice (ten),
multiple-choice “please select all that apply” (eight),
five-point ordinal Likert Scales (three), and full-
text answers (one). The second part (9) contained 7
single-choice questions that interrogate the efficacy of
webinars in increasing the clinical and surgical skills of
ophthalmologists during the time of obligatory social
distancing of COVID-19.

The online survey (Google Forms) was conducted
in the Turkish language and the link of the survey
was shared via WhatsApp groups or individually to
participants in the lists of contact persons belonging to
the researchers. Respondents had the option of adding
personal info such as names and email addresses,
however, this was not obligatory. The survey could be
answered only once, and it was available to participate
in for 5 days.

Statistical Analysis

Data analysis was performed using Statistical Package
for Social Sciences (SPSS) 22.0 program. Qualitative
data were represented as numbers and percentages.
Quantitative data were represented as meanststandard
deviation and median. McNemar test was used to
compare “before” and “during” the pandemic periods
for categorical data. The statistical significance level
was considered as a p<0.05.
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RESULTS

Of about 70 ophthalmologists who communicated, 43
responded to the survey. One of the participants was
excluded from the study because of being on leave in
the period before the pandemic, eventually yielding a
response rate of 60%.

Demographics of the Participants

Overall, 14 out of 42 participants were males (33.3%)
and 28 were females (66.7%). The mean (SD) age of
participants was 34.3 (£9.04) years (range: 24-56 years).
About 52.4% (n=22) were aged more than 30 years.
Among the participants, 54.8% (n=23) were resident
physicians, 33.3% (n=14) were ophthalmology specialists,
and 11.9% (n=5) were faculty staff of ophthalmology. The
rate of participants with more than 5 years of professional
experience in the field was 47.6% (n=20). In Table 1, the
participants’ demographic profile is shown. 61.9% (n=26)
of the participants had no primary area of expertise and
were deemed as serving in comprehensive ophthalmology.
The majority of participants with sub-specialties had
expertise in the medical (21.4%, n=9) and surgical retina
(19%, n=8) respectively, while other sub-specialties were
also adequately expressed, as Table 1 indicates.

Table 1. Demographic and special characteristics of survey

participants (n=42).

Categories Participants n %
Gender
Male 14 33.3%
Female 28  66.7%
Age
<30 20 47.6%
31-40 12 28.6%
41-50 6 14.3%
51-60 9.5%
Current academic status
Faculty 5  11.9%
Specialist 14 33.3%
Resident Physician 23 54.8%
Ophthalmology experience (years)
<5 years 22 52.4%
5-10 years 5 11.9%
11-15 years 8 19.0%
>15 years 7 16.7%
Expertise
Medical retina 9 214%
Surgical retina 8  19.0%
Glaucoma 1 2.4%
Cornea and refractive surgery 3 7.1%
Cataract 7 16.7%
Uveitis 1 2.4%
Pediatric ophthalmology/Strabismus 3 7.1%
Comprehensive ophthalmology 26 61.9%
Neuro-ophthalmology 1 2.4%
Low vision rehabilitation 1 2.4%
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Virtual Learning Before and During the Pandemic
Our study revealed that the alternative methods
employed for training in Ophthalmology varied during
pre-pandemic and pandemic periods (Figure 1). In the
pre-pandemic period, lectures (n= 39, 92.9%), grand
rounds with case studies (n=30, 71.4%), and videos
(n=26, 61.9%) were among the first choices of the
participants for teaching residents and fellows, when
web-based lessons with (n=4, 9.5%) or without (n=9,
21.4%) interactive participation, live streaming video
conferences (n=9, 21.4%) access to virtual meetings
from conferences (n=7, 16.7%), and e-class platforms
(n=2, 4.8%) were uncommon. Whereas a statistically
significant decrease in the preference for conventional
teaching methods such as lectures and grand rounds with
case studies (p < 0.001) in addition to an accompanying
statistically significant increase in the use of e-learning
modalities (p < 0.001 for all estimates) except for e-class
with uploaded educational material were detected during
the pandemic.
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Figure 1. Teaching methods before and during the pandemic.

Specific platforms used for virtual learning are shown
in Figure 2. Before the pandemic, Zoom® (Zoom Video
Communications, San Jose, CA, USA, n=10, 23.8%) and
Skype for Business® (Microsoft, Palo Alto, CA, USA, n=4,
9.5%) were among the main preferred platforms. During
the pandemic, an increase in the use of Zoom® (n=42,
100%, p < 0.001) and Microsoft Teams® (n=16, 38.1%, p
<0.001) platforms was statistically significant, along with
no difference in the use of other platforms before and
during the pandemic. Participants indicated that neither
facilities nor appropriate software and phone applications
were provided by the institution for e-learning before the
pandemic.
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Figure 2. Specific platforms for e-learning before and during the
pandemic.

There was no statistically significant difference in hours
allocated for theory training between the pre-pandemic
and pandemic periods. However, in terms of surgical
training, a statistically significant (p=0.034) decrease in
time spent was detected during the pandemic (Figure 3).
The quality of teaching practice in the institution described
as “good” on a five-point Likert scale was found to be
statistically significant (p=0.014) decreased during the
pandemic compared to before the pandemic (Figure 4).
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Figure 3A. Theory training weekly hours before and during the
pandemic.
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Figure 3B. Surgical training weekly hours before and during the
pandemic.
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Figure 4. Current teaching practice description before and during
the pandemic.

Efficacy of Webinars in Increasing the Clinical and
Surgical Skills

81% of participants (n=34) were interested in the topic
rather than the speaker or the company organizing the
webinar. According to 40.5% of participants (n=17), the
real regular conferences were better than the webinars.
Still, 40.5% of participants (n=17) reported that they could
keep their attention and concentration sometimes to the
end. 81% of participants (n=34) thought that webinars are
good or very good in strengthening clinical skills within
diagnosis and treatment. Also, 78.6% (n=33) stated that
webinars are good or very good in increasing surgical
skills and management of complications. 47.6% (n=20)
declared that an increased number of webinars affect their
benefits and values negatively to some extent. Along with
this, 64.3% (n=27) supported webinars to be maintained
even after the termination of the pandemic (Table 2).

Table 2. Responses of the ophthalmologists related to efficacy of

webinars in increasing the clinical and surgical skills during the
time of COVID-19.

Questions  Options n %
Your interest in webinar is due to
The topic 34 81%
The speaker 8 19%
Institute/ Company - -
In comparison, webinars to regular conferences, which is better?
Webinars are markedly better 2 4.8%
Webinars are better 9 214%
Webinars is the same as regular 14 33.3%
conferences
Webinars are worse than regular 12 28.6%
conferences

Webinars are markedly worse than
regular conferences

Your concentration and attention to webinar till its end:

5 11.9%

Always to the end 2 4.8%
Usually to the end 14 33.3%
Sometimes to the end 17 40.5%
Rarely to the end 5 11.9%
Never to the end 4 9.5%

To which extent webinars increased your clinical skills indiagnosis
and treatment?

Excellent - -
Very good 3 7.1%
Good 31 73.8%
Bad 7 16.7%
Very bad 1 2.4%
To which extent webinars increased your surgical skills and
management of complications?
Excellent = =
Very good 3 7.1%
Good 30 71.4%
Bad 7 16.7%
Very bad 2 4.8%

Do you think increased number of webinars affect their benefits
and values negatively?

Yes 5 11.9%

No 17 40.5%

To some extent 20 47.6%
Do you like to continue Webinars regularly after COVID-19
pandemic?

Yes 27  64.3%

No 15  357%
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Future Fulfillment of Virtual Learning in
Ophthalmology

Our results revealed that 27 participants (64.3%) were
“very” or “extremely” satisfied with practicing virtual
learning in Ophthalmology as a teaching method.
23.8% of participants (n=10) think that virtual learning
can replace “face-to-face” education. Noticeably, 88.1%
(n=37) think that the experience of virtual learning
modalities acquired during the time of pandemic will be
utilized in future Ophthalmology training. Considerably,
26 participants (61.9%) felt that there were no barriers
to the adoption of virtual learning for future training.
21.4% of participants (n=9) had no idea about potential
barriers while the absence or restricted availability of
e-learning facilities seemed the most significant barrier
according to participants. Besides, ophthalmology is a
surgical specialty that requires hands-on training. From
this point of view, one of the biggest handicaps of virtual
learning is that it does not offer an option for surgery at
present.

DISCUSSION

The current study demonstrated a statistically significant
increment in the adoption of virtual learning in
ophthalmology training during the COVID-19 time. A
considerable shift to distance learning from conventional
methods was observed during the pandemic. Zoom
was one of the most selected simultaneous distance
learning platforms among the participants. Even though
the time allocated for theoretical training seems to
meet the requirements; a notable decline in the hours
assigned for surgical training due to the cancellation of
elective surgeries was found during the pandemic. This
interruption of practical training in ophthalmology, a
surgical specialty, prevents one from obtaining more
exposure to the specialty and developing robust practical
skills. Hence, causes concerns about surgical competency.
Therefore, we hypothesized that when we leave the
practical training perspective aside; virtual learning as an
educational tool during the pandemic will go widespread
gradually in the near future and become an indispensable
auxiliary component of conventional education.

Virtual learning, defined as a method of learning designed
for self-paced (asynchronous) or live web-conferencing
(synchronous) in which the educator and trainees are
physically separated and electronic technology along
with the internet utilized in an online environment (10),
has become more and more common among the learners
in medicine (11). While virtual learning and e-learning
(distance learning) are similar, there is one big difference
virtual learning is an umbrella term for other terms and is
more interactive (12). Flexibility in terms of place, time,
or both; the convenience of access to big data; elimination
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of communication barriers such as the fear of talking to
other participants that hinders participation; and cost-
effectiveness are just a few of its advantages (13).

As the COVID-19 pandemic disrupted medical
education and caused a suspension in traditional
face-to-face learning activities, in-person academic
activities have transformed into virtual learning globally.
Similarly, in other eye clinics of the world (14, 15),
rapid conversion to web-based education has taken
place using specific platforms in our department of
ophthalmology. In addition, elective operations were
canceled and nonessential personnel in the operating
room were minimized. Although innovative solutions
through e-learning were offered for theory training;
the dramatic drop in trainees’ in-person exposure to
patients negatively impacted surgical training. Even
though surgical simulations are efficacious instruments
for maintaining instructional requirements, they cannot
replace real-life surgical situations. Moreover, the lack of
wet labs or surgical simulators in our clinic has further
deepened the crack in the quality of surgical training.
That resulted in a statistically significant decrease in both
times spent on surgical training and in the quality of
teaching practice in the institution during the pandemic
compared to before the pandemic in the current study.
Our experiment confirms previous findings in the
literature (15-17).

When the participants were asked about to which extent
the online scientific webinars enhanced their clinical and
surgical skills during the time of COVID-19; the majority
commented that they were satisfied with the webinar’s
effectiveness in improving their knowledge and skills.
This is in good agreement with previous findings (9, 18).
40.5% of participants found real regular conferences
better than the webinars. This fits well with the results
of Ebner et al. (19). Higher opportunities in face-to-face
conferences for social networking and the reach of the
audience could be counted among the reasons (20). Still,
40.5% of participants stated that they could focus their
attention and keep concentration sometimes to the end.
The characteristics of a webinar including the duration,
frequency, and timing of the events or participants
including gender, age, etc. could have a part in the
effectiveness (21,22). Most of the participants supported
webinars being maintained even after the termination
of the pandemic. Some of the obvious advantages such
as cost-effectiveness, convenience to attend, wider
reachability, ubiquity, and geographical flexibility could
play a major role in obtaining this result (9,18,19).

Several potential limitations relevant to the inherent
nature of survey methodology need to be considered in
the current study. First, the recall bias of the participants is
incapable of being avoided as we asked them to state their
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previous practices, and experiences, and remember their
attitudes. However, responders consisted of participants
with high education levels and socioeconomic status.
Second, as it was purely online research, thus it can
include uncertainty over the validity of the data and
implementation issues. Another limitation was the
relatively small sample size in the study.

CONCLUSION

The COVID-19 pandemic has rapidly evolved crisis
globally and posed an unprecedented challenge to
education. In this hard period, transformation in
ophthalmology training, adaptation to virtual learning,
and producing flexible approaches to maintain continuing
professional development is inevitable. Virtual learning
methods, especially webinars, have the potential to
substitute face-to-face gatherings and open a new way to
improve the knowledge of residents and fellows during
these times of uncertainty. It is indefinite how long the
COVID-19 pandemic lasts or whether there is another
catastrophe awaiting humanity in the close future but
beyondadoubt, virtuallearning enables the dissemination
of new advancements, provides educational convenience,
and enhances academic experiences will become the
future of ophthalmology training.
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0z
Pediatrik palyatif bakim tilkemizde ve diinyanin pek ¢ok tilkesinde yeni gelisen bir alt uzmanlik alanidir. Hayat: tehdit eden hastalig1 olan
¢ocuklarin sayis tiim diinyada oldugu gibi tilkemizde de giin gegtik¢e artmaktadir. Bu hastalara verilecek olan palyatif bakimin kalitesinin

belirlenmesi, verilecek hizmetin kalitesini arttiracaktir. Bu derlemenin amaci pediatrik palyatif bakimin hizmet kalite standartlarini
tanimlamaktir.

Anahtar Kelimeler: Cocuk palyatif bakim, hizmet kalite standartlari, hayat: tehdit eden hastalik

ABSTRACT

Pediatric palliative care is a recently developing sub-specialty in our country and many countries around the world. The number of children
with life-threatening conditions is increasing gradually in our country. Determining the quality of palliative care provided to these patients
will increase the quality of this care. The aim of this review is to define the quality standards of pediatric palliative care.

Keywords: Pediatric palliative care, service quality standards, life-threatening condition

GIRIS o Hastalik teshis edildiginde baslar ve bir ¢ocugun has-
20 yasindan kiigiikler olarak tanimlanan diinyanin pe- taliga yonelik 6zgiin tedavi alip almadigindan bagim-
diatrik niifusu, kiiresel niifusun % 35’ini olusturmak- s1z olarak devam eder.

tadir (1). Diinya ¢apinda 21 milyon kadar yeni dogan, o Saglik hizmeti saglayicilar: ¢ocugun fiziksel, psikolo-
bebek, ¢cocuk ve ergenin Diinya Saghk Orgiitii (DSO) jik ve sosyal sikintilarini degerlendirmeli ve hafiflet-
tarafindan tanimlanan c¢esitli kosullar i¢in palyatif melidir.

bakimdan fayda gorecegi tahmin edilmektedir (2). . Etkili palyatif bakim, aileyi i¢eren ve mevcut toplum
Bu sayinin sekiz milyonu ise uzmanlagmig pediatrik kaynaklarini kullanan genis bir multidisipliner yakla-
palyatif bakim (PPB) hizmetine ihtiya¢ duymaktadir sim gerektirir; ve kaynaklar sinirl olsa bile bagariyla
(2,3). Bu derlemenin amaci pediatrik palyatif bakimin uygulanabilir.

hizmet kalite standartlarini tanimlamaktir. Cocuklar

o Ugiincii b k saglik tesislerinde, topl gl1g
icin palyatif bakim, yetigkin palyatif bakimiyla yakin- cunct basamak Sagikc fesisctince, Topiim Sagigl

merkezlerinde ve hatta ¢ocuklarin evlerinde bile sag-

dan iliskili olsa da 6zel bir alan1 temsil eder. DSOniin Janabilir (4)
cocuklar ve aileleri i¢in uygun palyatif bakim tanimi T )
soyledir: Cocukluk ¢agindaki pek ¢ok durum palyatif bakim yakla-

stmindan fayda gorebilir (5). Diinya tizerinde her yil 6len

« Gocuklar igin palyatif bakim, ¢ocugun bedeninin, 5 milyon ¢ocugun %98’inin diisiik ve orta gelirli iilkeler-
zihninin ve ruhunun aktif biitiinciil bakimidir ve aile-  g¢ yasadigi bilinmektedir (5). PPB merkezlerinin dagili-
ye destek verilmesini de igerir. minda ise ¢ok biiyiik esitsizlikler s6z konusudur. Knapp ve
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ark. diinyadaki iilkelerin% 65,5’ inin uygun ¢ocuk palyatif
bakim hizmetine sahip olmadigini belirlemistir (6). Ari-
as-Casais ve ark. Avrupa Bolgesinde diisiik ve orta gelirli
tilkelerde yasayan ¢ocuklarin PPB hizmetine ulasma sans-
larinin daha diisiik oldugunu tespit etmistir (7).

Ulkemizdeki Durum

Ulkemizde ilk PPB merkezi 2015 yilinda Bursada agil-
migstir. Subat 2020 verilerine gore toplam 5438 palyatif
bakim yataginin 129’unu pediatrik yataklar olusturmak-
tadir. Diinya palyatif bakim atlasina gore diinya tizerinde
palyatif bakim ihtiyac1 olan hastalarin %7’sini ¢ocuklar
olusturmaktadir (8). Bu orana gore tilkemizde pediatrik
yataklarin sayisinin 350’nin {izerinde olmasi gerekmek-
tedir. Fakat PPB merkezlerinin tek sorunu yatak sayisi
degildir. Bu alanin halihazirda; hizmetin tanimlanmasi,
hangi hastalarin bu hizmetten yararlanacagi, ¢ocugun
yiiksek yarari i¢in kaliteli hizmet verilmesi gibi pek ¢ok
6nemli sorunu vardir.

PPB’de Hizmet Kalitesini Neler Belirler?

2006 yilinda Italyanin Trento sehrinde diinyanin fark-
l1 bolgelerinden bir grup saglik profesyoneli bir araya
gelmis, ve bu grup “The International Meeting for Pal-
liative Care in Children, Trento (IMPaCCT)’ olarak ad-
landirilmistir. 2007de IMPaCCT grubu Avrupa Palyatif
Bakim Derneginin 6zel gorev grubu olarak galigmigtir.
Ug giin boyunca, farkli iilkelerdeki pediatrik palyatif ba-
kim hizmetleri karsilagtirilarak pediatrik palyatif bakim
tanimlanmug, en iyi uygulamalar belirlenmis, minimum
standartlar kabul edilmis ve bu ¢aliyma 2007 yilinda ya-
yinlanmistir (9). Bu ¢alisma grubunun belirledigi ¢ekir-
dek standartlar ise su sekildedir:

1. Palyatif bakimin saglanmasi: Verilen bakimin amaci
gocuk ve ailenin yasam kalitesini artirmak olmalidir.
PPB programina ulasmak kolay olmalidir, aileler bu
birime kendileri bagvurabilmelidir. PPB, ¢ocuga hayati
sinirlayan veya tehdit eden bir durum teshisi kondu-
gunda baglamali ve hastaligin seyri boyunca stirdiiriil-
melidir. PPB kiiratif tedavilerle birlikte verilmelidir.
Cocuk ve ailenin olmayi sectigi her yerde palyatif ba-
kim saglanmalidir (6rnegin, ev, hastane veya hospis).

Ulkemizde PPB merkezi sayisi iilkemiz niifusuna
oranla diistik oldugu i¢in PPB programlarina ulasim
kolay olmamaktadir. Ayrica gocuk hekimleri arasinda
palyatif bakimla ilgili farkindaligin az olmasi nedeni
ile PPB tan1 aninda baglayamamaktadir (10).

2. PPB’de bakim birimi: PPBde bakim birimi ¢ocuk ve
ailedir. PPB'nin gelisimi ile birlikte bu alanda ¢alisan
klinisyenler, sadece aileyi hastanin bakimina dahil et-
meleri gerektigini degil, ayn1 zamanda 6lmekte olan
bir ¢ocugun aile iyelerine de bakmalar1 gerektigini
6grenmislerdir. Bu durum artik yiiksek kaliteli PPB
hizmetinin temel bir bilesenidir (11). Cocugun ve aile

bireylerinin yasina, bilissel ve egitimsel becerilerine
ve kiiltiirtine uygun, tam kapsaml klinik destek ve
egitimsel kaynaklar mevcut olmalidir. Cocuk ve aile,
hastalik ve tedavi segenekleriyle ilgili olarak bilgilen-
dirildikten sonra, PPB ihtiyaglarinin ve dnceliklerinin
belirlenmesi siirecine mutlaka dahil edilmelidir. Pal-
yatif bakimda hastaya 6zel bakim planlanmasi esastir
(11); burada hastanin ihtiyaglar1 ve oncelikleri tiim
PB saglik profesyonellerinin 6nceligi olmalidur.

. Palyatif bakim ekibi: Bakim ekibi, her cocugun ve ai-

lenin bireyselligini tanimali ve degerlerini, isteklerini ve
inanglarin1 korumalidir. Palyatif bakim ekibi, ¢ocugun
ve ailenin fiziksel, psikolojik, duygusal, ruhsal ve sosyal
ihtiyaclarini ele almak icin yeterli uzmanliga sahip olma-
lidir. Asgari palyatif bakim ekibi bir doktor, hemsire, sos-
yal hizmet uzmani, ¢ocuk terapisti veya psikolog ve ma-
nevi hizmet danigmanini igermelidir. Uzman PPB ekibi
destek ve tavsiyeleriyle cocuga ve ailesine 7/24 ulasilabilir
olmalidir. Bakim ekibinin, planlama, strateji ve hedefleri
paylasarak evde, hastanede ve bakimevinde bakimin sii-
rekliligini saglamasi esastir. Cocuga primer bakimi veren
kisiye de psikososyal destek ve gozetim saglanmalidir.

. Bakim koordinatorii/Kilit ¢calisan: Palyatif bakim eki-

binden bir profesyonel, ailenin bakim koordinatérii veya
kilit ¢alisan olarak belirlenmelidir. Bakim koordinatdrii,
ailenin sosyal hizmetlere, pratik destege (uygun yardim-
lar ve ev uyarlamalari dahil), manevi bakim hizmetlerine
ve dinlenme bakim hizmetlerine erisiminin saglanmasi
i¢in uygun bir profesyonel destek sistemi olusturup siir-
diirmesine yardimeci olmalidir. Bakim koordinatorii sis-
temi tilkemizde tam olarak oturmus bir sistem degildir.

. Semptom yonetimi: Her ¢ocuk, agr1 ve diger semp-

tomlarinin farmakolojik, psikolojik ve fiziksel yo-
netimine 7/24 siirekli erisebilmelidir. Uygun hayat
kalitesine ulagmak i¢in her ¢ocugun semptomlari-
nin ayrintili bir sekilde degerlendirilmesi gereklidir.
Fiziksel semptomlarin yani sira psikolojik, sosyal ve
ruhsal semptomlar da ele alinmalidir. Semptom yo-
netimi hasta, aile ve saglik profesyonelleri i¢in kabul
edilebilir yontemlerle gergeklestirilmelidir.

Hastalik kaynakl fiziksel, psikolojik, sosyal ve ruhsal
semptomlar1 yonetmek 6zel uzmanlik gerektirmekte-
dir. Bunlar i¢inde en 6nemlisi agrinin yonetilmesidir.
Pediatristlerin agr1 farkindaliklar1 tiim diinyada is-
tenilen seviyeden disiiktiir (12). Ulkemizde yapilan
caligmalarda da saglik profesyonelleri arasinda ¢o-
cuklarda agr1 konusunda farkindaligin yeteri kadar
gelismedigi belirlenmistir (13).

. Dinlenme bakim hizmeti: Birka¢ saat veya birkag

giin dahi olsa, bakim verenler ve ¢ocuk i¢in mola
vermek ¢ok onemlidir. Aileye ve ¢ocuga kendi evin-
de veya evden uzakta bir kurumda dinlenme bakim
hizmeti saglanmalidur.

373



Oztek Celebi et al. Pediatrik palyatif bakimda hizmet kalitesi

] Med Palliat Care 2022; 3(4): 372-375

374

Ulkemizde cocuklar icin dinlenme bakim hizmeti
uygulamasi ¢ok kisitlidir. Hayat: tehdit eden hastalig
olan ¢ocuklara asil bakim verenler aileleri, genellikle
de anneleridir. Bu ¢ocuklarin ebeveynlerinin, saglkli
¢ocuklarin ebeveynlerinden ¢ok daha farkli, yogun ve
karmagik ebeveynlik rolleri vardir. Fakat bu rollerinde
onlara yardimci olacak yeterli hizmet ve destegi alama-
maktadirlar (14,15). Bu durum ¢ocuklarina evde ba-
kim veren ailelerin ne kadar agir fiziksel ve psikolojik
yiik aldiklarini gézler 6niine sermektedir. Eriskin, 6zel-
likle geriatrik palyatif bakimda bir hastanin birden faz-
la bakim vereni olma sans yiiksektir ama PPBde genel-
likle ebeveynler bu ytikii tek baslarina yiiklenmektedir.

Yas destegi: Yas destegi tan1 aninda baslamali ve ihti-
ya¢ duyuldugu siirece hastalik siireci boyunca, 6liim
aninda ve sonrasinda devam etmelidir. Bir gocugun
hastaligindan ve olimiinden etkilenen herkes igin
(aile, bakim verenler, akrabalar, arkadaslar) bu destek
sunulmalidir. Kardes desteginin PPBnin ayrilmaz bir
pargasi olmasi esastir.

PPBde 6zel olarak ¢alisilmasi gereken alanlardan biri
de kardes destegidir. PPB alan ¢ocuklarin ¢ogunun
bir veya daha fazla kardesi bulunmaktadir. Kardesler
bu siiregten en fazla etkilenen ve en kirilgan grubu
olusturmaktadir. Hayat1 tehdit eden hastalig1 olan
¢ocuklarin kardeslerinin ilgi ve destege ihtiyaci var-
dir. PPB iiyeleri, yaslarina uygun ve diiriist cevaplarla
kardeslere destek saglamak ve hastanin kardeslerini
hastanin giinliik yasaminin rutin faaliyetlerine dahil
etmek i¢in ebeveynlerle ortak calismalidir (16).

Yasa uygun bakim: Ebeveynler, ¢cocugun yasina ve
isteklerine gore ¢ocuklarinin bakimmnin tiim yonle-
rinde hazir bulunmali ve dahil olmalidirlar. PPB ekibi
farkli yaslardaki, gelisim asamalarindaki ve farkl: ile-
tisimsel ve biligsel yeteneklere sahip ¢ocuklarin ihti-
yaglarini karsilamalidir. Cocuklar ve geng yetiskinler,
hem yaslarina hem de bilissel yeteneklerine uygun eg-
lence ve dinlenme firsatlarina erisebilmelidir.

Bu imkaninin ¢ocuk hastalara sunulmasi i¢in bu hiz-
meti veren saglik profesyonellerinin gocugun gelisim
asamalar1 hakkinda egitim almasi gerekmektedir. Bunu
saglayabilmek i¢in PPB klinisyenlerinin yani sira gocuk
yasami uzmanlari, pediatrik psikologlar ve psikiyatrist-
ler, miizik terapistleri ve sosyal hizmet uzmanlarinin da
PPB ekibine katilmas1 6nem tagimaktadir (17).

Egitim ve Ogretim: PPBde calisan tiim profesyoneller
kapsamli egitim ve destek almalidir. Palyatif bakim egi-
timi, tiim pediatrik saglik uzmanliklar ve ilgili alt uz-
manlik alanlar1 i¢in miifredatin temel bir pargasi olma-
lidir. Her iilke, PPBde ¢alisan tiim profesyoneller i¢in
ulusal bir miifredat gelistirmelidir. PPB’nin tiim yonle-
rinde resmi 0gretim ve mezuniyet sonrasi egitim sag-
layabilecek, bu alanda 6zellesmis merkezler olmalidur.

Ulkemizde PPB i¢in uzmanlagmis bir egitim bulun-
mamaktadir. Pediatri uzmanlik egitiminin iginde
PPB, sadece bu merkezlerin oldugu egitim arastirma
hastanelerinde yer bulabilmektedir.

10.Palyatif bakim hizmetlerinin finansmani: Palyatif

bakim hizmetleri, finansal veya saglik sigortas1 durum-
larina bakilmaksizin, ihtiyag duyan tiim gocuklara ve
ailelerine saglanmalidir. Hitkiimetlerin, ev, okul, has-
tane ve ¢ocuk hastaneleri dahil olmak tizere gesitli or-
tamlarda biitiinciil palyatif bakim saglamak icin yeterli
finansmani saglamalar1 gerekmektedir. PPB hizmeti ve-
ren profesyonellerin egitimi i¢in yeterli fon ayrilmalidir.

Ulkemizde gelismis saglik sistemi nedeniyle, PPB
kamu hastanelerinde iicretsiz olarak sunulmaktadr.
Fakat bu hizmetten iilkemizin tiim ¢ocuklarinin ya-
rarlanabilmesi i¢in PPB merkez sayisinin arttirilma-
s1 gerekmektedir. May1s 2020 tarihi itibari ile toplam
129 yatak olarak PPB hizmeti sunulmaktadir. T.C.
Saglik Bakanligi, Kamu Hastaneleri Genel Midiirlii-
gline bagh Pediatrik Palyatif Bakim merkezleri biin-
yesinde; Bursa Dortcelik Cocuk Hastanesi 7 yatakls,
Aydin Kadin Dogum ve Cocuk Hastanesi 6 yatakly,
Bolu Izzet Baysal Egitim ve Arastirma Hastanesi 6
yatakli, Mersin Sehir Hastanesi 24 yatakli, Erzurum
Bolge Egitim ve Arastirma Hastanesi 10 yatakls, Izmir
Dr. Behget Uz Cocuk Hastaliklar1 ve Cerrahisi Egitim
ve Arastirma Hastanesi 17 yatakli, Gaziantep Cengiz
Gokgek Kadin Dogum ve Cocuk Hastanesi 10 yatakly,
Diyarbakir Cocuk Hastaliklar1 Hastanesi 10 yatakls,
Ankara Sehir Hastanesi 24 yatakli ve Dr. Sami Ulus
Kadin Dogum Cocuk Saglig1 ve Hastaliklar1 Egitim ve
Aragtirma Hastanesi 15 yatakli pediatrik palyatif ba-
kim hizmeti vermektedir.

2020 yilinda Arias-Casais ve ark. PPB hizmetlerinin ulu-
sal diizeyde gelismisliginin degerlendirilmesi igin 6nemli
indikatorleri belirlemistir 7. Bunlar:

1. PPB derneklerinin canlilig:

® NS

9.

PPB konularinin doktorlar ve hemsireler i¢in pediatri
uzmanlik egitim miifredatina dahil edilmesi

Ulusal palyatif bakim derneklerinde bir PPB temsilci-
sinin varlig1 ve PPB derneklerinde bir palyatif bakim
temsilcisinin olmasi

PPB hizmetlerinin sayisi ve tiirii

Neonatologlar i¢in PPB egitim imkaninin bulunmasi
En az bir ulusal PPB derneginin varlig

PPB uzmanlarinin sayist

PPB hizmetinin saglanabilmesi i¢in ulusal standartla-
rin ve normlarin varligi

Perinatal PB referans merkezlerinin varligi

10.PPB hizmet sunumunu diizenleyen politika, kanun ve

yonetmeliklerin varlig
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Ayni ¢alismada PPB’nin Avrupa Bolgesindeki durumu
tespit edilmistir. Buna gore 54 Avrupa iilkesinin 51’inin
verilerine ulasilabilmistir. 51 tilkenin 48’inde (% 94) top-
lam 680 PPB merkezi tespit edilmistir. Bunlardan 133’ti
hospis, 385’1 evde bakim hizmetleri ve 162’si ise hastane-
de verilen PPB hizmeti olarak rapor edilmistir. Bu hiz-
metlerin % 92’i yiiksek gelirli iilkelerde bulunmaktadr.
Bu rapora gore Tiirkiyede 4 tane hastane merkezli PPB ve
bir tane ¢ocuklara 6zel hospis mevcuttur. On dokuz Av-
rupa iilkesinde (19/51, %38 ) PPB i¢in 6zel standartlar ve
normlar oldugu bildirilmistir. Yirmi iilkede PPB uzma-
n1 mevcuttu. On dort tilke pediatri uzmanlik egitiminde
palyatif bakim bilesenlerine sahip olduklarini, 8 iilke ise
neonataloglar igin PPB egitimi verdigini bildirmistir. Ne
yazik ki tilkemiz bu &zelliklerin higbirine sahip degildir.
Bes yas alt1 6liim oranlar1t OECD (Organisation for Eco-
nomic Co-operation and Development) ortalamasina
¢ok yakin olan iilkemizde kronik hastaliklarla yasayan
gocuk sayis1 giderek artmaktadir. Yenidogan ve pediatrik
yogun bakim alanlarinda Tiirkiye ¢ok énemli atilimlar
gerceklestirmistir. PPB alaninda da tilkemizin gerekli ge-
lismeleri bir an 6nce gergeklestirecegine tiim kalbimizle
inanmaktayiz.

SONUC

Pediatrik palyatif bakim iilkemizde ve diinyanin pek ¢ok
iilkesinde yeni gelisen bir alt uzmanlik alanidir. Hayati
tehdit eden hastalig1 olan ¢ocuklarin sayisi tilkemizde
giin gectikge artmaktadir. Bu hastalara verilecek olan pal-
yatif bakimin kalitesini belirlenmesi, verilecek hizmetin
kalitesini arttiracaktir. PPB {ilkemizde yeni kurulan bir
alan oldugu igin PPB merkezlerinin sayisinin ve kalitesi-
nin arttirilmast igin atilmasi gereken birgok adim vardir.
Ulkemizde saglik politikalarini belirleyen kurumlarla bu
konuda ortak calisilmasi gerekmektedir.
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0z

Periodontal hastalik, mevcut oral floranin disbiyozu nedeniyle periodonsiyumun yikimina yol agan ilerleyici, enfeksiyoz bir inflamatuvar
hastaliktir. Patojenik mikroorganizmalar, periodontal hastaligin etiyolojik faktoriidiir, patojene karsi gelisen immiino-inflamatuvar
yanit hastaligin ilerlemesinde rol oynar. Periodontal hastalik sirasinda, reaktif oksijen tiirlerinin agir1 iiretimi ile onlar1 detoksifiye eden
antioksidanlarin yetersizligi sonucu oksidatif stres meydana gelir. Oksidatif stres, periodonsiyumun yikimina neden olmaktadir. Bu
nedenle, reaktif oksijen tiirlerinin antagonisti olarak, antioksidanlar periodontal hastaliklarin tedavisinde yardimci olabilmektedir. Bitkiler,
periodontal saghigin korunmasinda essiz rol oynayan bazi dikkat gekici 6zelliklere sahiptir. Bu ozellikler geleneksel periodontal tedavinin
sonuglarini iyilestirebilecek potansiyele sahiptir. Bu derlemenin amaci, periodontal hastaliklarin tedavisine potansiyel katkilari olan gesitli
esansiyel yaglar hakkinda bilgi vermektir.

Anahtar Kelimeler: Antioksidan, antimikrobiyal, esansiyel yaglar, periodontal hastalik

ABSTRACT

Periodontal disease is a progressive, infectious inflammatory disease that leads to the destruction of the periodontium due to dysbiosis of the
existing oral flora. Pathogenic microorganisms are the etiological factor of periodontal disease, the immuno-inflammatory response against
the pathogen plays a role in the progression of the disease. During periodontal disease, oxidative stress occurs as a result of overproduction
of reactive oxygen species and insufficiency of antioxidants that detoxify them. Oxidative stress causes destruction of the periodontium.
Therefore, as antagonists of reactive oxygen species, antioxidants can help in the treatment of periodontal diseases. Plants have some
remarkable properties that play a unique role in maintaining periodontal health. These properties have the potential to improve the results
of traditional periodontal treatment. The purpose of this review is to provide information about various essential oils that have potential
contributions to the treatment of periodontal diseases.

Keywords: Antioxidant, antibacterial, essential oil, periodontal disease

GIRIS

Bitkiler, ytizyillardir birgok hastaligin tedavisinde ¢ok ge-
sitli amaglarla kullanilmistir. Antimikrobiyal 6zellikleri
nedeniyle bitkilerin terapétik kullanimlari tarih 6ncesi
¢aglardan beri iyi bilinmektedir ve uzun zamandir yaygin
olarak kullanilmaktadir (1). Esansiyel yaglar, bilesenleri-
nin biyolojik ve yapisal ¢esitliligi nedeniyle, yeni antimik-
robiyal, antifungal ve antiparaziter bilesiklerin kesfi icin
benzersiz bir kaynak olusturmaktadir (2,3). Periodontal
tedavinin ilk hedefi mekanik enstriimantasyon yoluyla
mikroorganizmalar1 ve mikroorganizmalarin neden ol-
dugu yan triinleri ortadan kaldirmaktir (4). Periodontal
hastalik etiyolojisinde belirli spesifik bakterilerin rolii
vardir ve mekanik enstriimantasyon ile bakterilerilerin

tamamui sulkustan ve c¢evre dokudan elimine edileme-
mektedir. Bu nedenle ¢esitli lokal ve sistemik antimikro-
biyal ajanlar mekanik tedaviye yardimci olarak kullanil-
mistir (5). Ancak bu ajanlarin, basar1 oranlar istenilen
seviyede degildir. Bitkisel ajanlar, antioksidan ve antienf-
lamatuvar o6zellikleri sebebiyle periodontal hastaliklarin
6nlenmesi ve tedavisi i¢in merak uyandiran bir aragtirma
alani olmustur. Fenoller ve bunlarin tiirevleri olan aro-
matik maddeleri sentezleme yetenegine sahip bitkilerden
elde edilen esansiyel yaglarin bir¢ogunun antimikrobiyal
aktivite gosterdigi tespit edilmistir. Bu derlemenin amaci,
gesitli esansiyel yaglarin antimikrobiyal aktivitelerini ve
periodontal hastaliklarin tedavisinde kullanimini gézden
gecirmektir (6,7).
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Son yillarda, gesitli aragtirmacilar tarafindan esansiyel
yag bazli formiilasyonlar ve bunlarin agiz bakimindaki
uygulamalari ile ilgili bir¢ok iirtin patentlenmistir (8).
Birkag aktif bilesenden birini iceren agiz gargaralarinin
antiplak ve antiinflamatuvar etkinlikleri, kisa ve uzun
donem klinik ¢aligmalarla iyi bir sekilde desteklenmistir
(9). Yakin tarihli bir meta-analizde bu tiir klinik deney-
lerin sonuglari, esansiyel yag kombinasyonlarini igeren
ag1z gargaralarinin giinlitk agiz bakim rutininde kulla-
nimini desteklemektedir (10). Bir baska kontrollii klinik
calismada ise esansiyel yag iceren antiseptik gargaranin 2
hafta kullaniminin, erken ile orta dereceli periodontitisin
gostergesi olarak 4 ile 7 mnr’lik cep derinliklerine sahip
bolgelerde subgingival periodontopatojenlerde onem-
li azalmalar saglayabildigini gostermistir (11). Esansi-
yel yag gargarasi kullanan bireylerde esansiyel yag bazlh
gargaranin antiplak etkisini arastirmak i¢in yapilan bir
baska kontrollii klinik ¢alismada vital boyama yontemi
kullanilmigtir (12). Calisma sonucunda esansiyel yag ice-
ren gargara kullanan bireylerde plak bakterilerinin %78,7
oraninda azaldig1 gézlenmistir. Kontrol grubunda ise bu
oran %27,9 olarak bulunmustur. Sonuglar, formiilasyo-
nun in vivo bakterisidal aktivitesini dogrulamistir (12).
Periodontitisli kisilerde subgingival alanda bulunan spe-
sifik periodontopatojenler iizerindeki etkisini inceleyen
bir arastirma, esansiyel yag gargarasinin, plakta strep-
tokoklar1 ve Streptococcus mutans1 sirasiyla %69,9 ve
%75,4 oranlarinda 6nemli 6lgiide azalttigini gostermistir
(13). Hosamane ve ark. (14)’nin feslegen 6zii kokenli ¢e-
sitli konsantrasyonlarda gargara formunu degerlendir-
dikleri ¢alismalarinda, feslegen 6zii kokenli gargaranin,
Prevotella intermedia ve Fusobacterium nucleatum mik-
roorganizmalarinin inhibisyonunu saglamistir ve test ile
plasebo gruplar1 arasinda istatistiksel olarak anlaml bir
fark bulunmustur (14). Bir bagka calismada, limon otu
esansiyel yagi <%2 konsantrasyonda uygulandiginda
ozellikle tetrasiklin hidrokloriire direncli olan Actinom-
yces naeslundii ve Porphyromonas gingivalis gibi perio-
dontal patojenleri inhibe ettigi tespit edilmistir (11).

Esansiyel yag ile formiile edilmis dis macunlarinin, pe-
riodontal inflamasyonu azaltarak yara iyilesmesi tize-
rinde de olumlu etkiler gosterebilecegi diistintilmiistiir.
Bu durumu arastiran bir meta analizde yirmi ¢alisma
dahil edilmistir (15). Sayilar1 20 ila 316 arasinda degisen
katilimcilar 1 ila 48 hafta boyunca giinde en az iki kez
esansiyel yag ile formiile edilmis dis macunlari ile dis-
lerini firgalamistir. Aragtirma sonuglarina gore on dort
klinik calisma, test grubunda plasebo grubuna kiyasla
azalmis periodontal inflamatuvar kosullar gostermistir.
Ug calismada, plasebo grubuna kiyasla test grubunda
periodontal patojenlerde bir azalma oldugu goézlenmis-
tir. Bir ¢aligmada ise iki grup arasinda anlamli farklilik
tespit edilememistir (15). Arastirma sonuglarina goére
esansiyel yag ile formiile edilmis dis macunlarinin perio-

dontal inflamasyonun klinik ve mikrobiyolojik paramet-
releri tizerinde yararl etkileri oldugu bulunmustur (15).
Hass ve ark. (16)’nin sabit ortodontik aparey kullanan
hastalarda biyofilm ve diseti inflamasyonu kontroliinde
esansiyel yaglarin etkinligini inceledikleri ¢aliymalarin-
da, 6 ay sonra, mekanik tedaviye ek olarak kullanildigin-
da bu hastalarda plak ve digeti inflamasyon diizeylerinin
%50’ye kadar diistiigii sonucuna varmiglardir (16). Bir
baska caligmada ise, implant tedavisi sonrasi 3 aylik takip
doneminde giinde iki kez esansiyel yaglarin sistematik
kullanimy, plaseboya (hidroalkolik soliisyon) kiyasla plak
ve gingival indeks yiizdelerinde 6nemli bir azalmaya yol
agmustir (17).

Targin, biberiye, hindistan cevizi portakal, nane, zencefil,
kekik, karanfil, okaliptiis, mandalina ve misket limonu
esansiyel yaglari iceren dis macunlarini inceleyen bir ¢a-
lismanin sonuglari ¢iiriik olusumuyla iliskili mikroorga-
nizmalara (Streptococcus mutans ve Lactobacillus lactis)
kars1 6nemli antimikrobiyal ve antiplak aktiviteleri gos-
terdigini ortaya koymustur (18).

Esansiyel yaglar, kandida tiirlerine kars1 da ¢ok yonli
antifungal aktivite gosterebilmektedir. Ozellikle protez
kullanan hastalarda antifungal aktivite son derece
onemlidir (19). Agiz boslugu, mikroflora ve kandida
tirlerinin dogal yasam alanidir. Floranin bilesimi, yas,
ag1z boslugu topografyasi, dislerin durumu, beslenme,
nefes alma aligkanliklari, tiitiin kullanimi, agiz hijyeni,
dis kaybi ve protetik restorasyonlarin kullanimindan
etkilenmektedir. Parsiyel protezlerin akrilik tabani,
mukoza ylizeyinin 6nemli bir bolimiinii kaplayarak
bakteri ve mantarlarin protez plagi seklinde birikmesiigin
uygun kosullar yaratirken, yiiksek nem, yiiksek sicaklik,
anaerobik ortam ve tikirigin temizleme etkisinden
uzak bir alandir. Ayrica heterojen ve gozenekli bir yaprya
sahip olan akrilik materyal, suyu emerek agiz boslugunda
siser ve mikroorganizmalarin agregasyonunu daha da
kolaylastirir (20,21). Bu durum, 6zellikle biyofilmlerde
artan ila¢ direnciyle birlestiginde, yeni antimikrobiyal
ajanlarin, oOzellikle fungisitlerin kesfedilmesine daha
biiytik bir ilgiye yol agmistir (22,23).

AGIZ VE DIS SAGLIGINDA SIK KULLANILAN
ESANSIYEL YAGLAR

Kekik Yag:

Kekik, Lamiaceae familyasina aittir ve baglica temsili
tirti Origanum vulgaredir. Kekik 400-1.800 m rakim-
larda ve giinesli yerlerde yetismektedir ve dag anlamina
gelen oros ve parlaklik anlamina gelen ganos kelimele-
rinden tiiremistir. Dis hekimliginde halitozis tedavisi
ve dis agrilarinda kullanilmaktadir. Antiinflamatuvar,
antikaryojenik ve antioksidan ozellikleri nedeniyle dis
hekimliginde kullanilmak {izere gargara ve dis macunu
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seklinde formiilasyonlar iiretilmesi adina bir¢ok ¢alisma
yapilmustir (2,24).

Karanfil Yag:

Karanfil yag1, Syzygium aromaticum agacindan elde edil-
mektedir ve dis hekimliginde 6nemli bir yeri olan 6jeno-
liin ana kaynagidir (25). Karanfil yagi, siklo-oksijenaz-2
ve lipo-oksijenaz enzimlerini inhibe ettigi i¢cin spesifik
bir antiinflamatuvar 6zellige de sahiptir. Giiniimiize ka-
dar yapilan tiim ¢aligmalar karanfil esansiyel yaginin
periodontal hastaligin tedavisi igin spesifik anti-plak ve
antiinflamatuvar ajanlar olarak kullanilmak {izere biiytik
bir potansiyele sahip oldugunu gostermistir (26). Ayri-
ca dis eti yaralar1 ve yogun agr1 varliginda disin, karanfil
yag1 emdirilmis pamuk ile ovulmasi agriy1r 6nemli mik-
tarda azaltici etki gostermektedir. Biitiin karanfil ¢ignen-
mesi ise ag1z kokusunu engellemektedir (27).

Lavanta Yag:

Lavanta esansiyel yagi, Lavandula angustifolia Mill (La-
miaceae) bitkisinin taze ¢igekli kisimlarindan su buhari
distilasyonu ile elde edilmektedir. Antimikrobiyal, anti-
viral, antifungal, antiinflamatuvar etkiler gostermektedir
ve bu 6zellikleri nedeniyle dis hekimliginde kullanilmak-
tadir (28).

Okaliptiis Yag1

Anavatan1 Avustralya olan okaliptus mersingiller famil-
yasindan bir agag tiirtidiir (29). Okaliptus esansiyel yag:
kuvvetli antiviral, antimikrobiyal ve antifungal aktiviteye
sahiptir (30). Ozellikle endodonti alaninda tekrarlayan
kanal tedavilerinde guta ve pat ¢oziicii ajan olarak ken-
dine 6nemli yer bulmustur. Ayrica okaliptus yaglari, Lac-
tobacillus acidophilus ve Streptococcus mutans gibi oral
patojenler tizerinde inhibitor bir etki gostermektedir, bu
durum da okaliptusun antikaryojenik bir ajan olarak kul-
lanilmasini uygun hale getirmistir (31).

Nane Yag:

Nane, mor ¢igeklere ve yesil yapraklara sahip, nemli bol-
gelerde yetisen, yogun kokulu, mentol, metil asetat, ta-
nen ve C vitamini igeren bir bitkidir (32). Yapraklarinin
sahip oldugu ugucu yaglarda bulunan mentol antiseptik,
antispazmotik, karminatif o6zelliklere sahip olmasinda
oldukga etkilidir. Nane yag1 gargaras: gingival inflamas-
yona karst oldukga etkin bir sekilde kullanilmaktadir.
Gargara ayn1 zamanda ag1z kokusuna kars: da oldukca
etkilidir (27,33). Ayrica nane yag1 emdirilmis pamuk uy-
gulamasinin dis agrilarin1 gidermede 6nemli bir etkiye
sahip oldugu belirtilmektedir (34).

Cay Agac1 Yagi

Cay agac1 yagl, dis hekimliginde kullanilmasini sagla-
yabilecek bircok 6zellige sahip beyaz kabugu, koyu yesil
igne benzeri yapraklar1 ve renkli ¢gigekleri olan yerli bir
Avustralya bitkisidir. Antimikrobiyal, antifungal ve anti-
septik ozelliklere sahiptir (35). Cay agac1 yag, ozellikle
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gargara ve dis macunu gibi bir¢ok agiz dis saglig1 tiriinii-
niin igeriginde yer almaktadir. Son donemlerde ¢ay agac1
yagi icerikli bir¢ok preparat dis eti saghgi icin kullanil-
maktadir ve etkileri hala arastirilmaktadir. Ayrica Patri
ve Sahu tarafindan yapilan klinik bir ¢alismada aloe vera
ile ¢ay agac1 yag1 kombine olarak kavite dezenfektani
olarak kullanilmis ve smear tabakasini anlamli derecede
uzaklagtirmistir (36). Dis hekimliginde oral kandidiya-
zis, anguler chelitis ve protetik stomatopati gibi kandida
tirlerinin neden oldugu bir grup enfeksiyon tedavisinde
kullanilmaktadir (37). Wiatrak ve ark. (38) yaptiklar: ¢a-
ligmalarinda, gay agaci yagi igerikli dis macunu kullanan
hareketli boliimlii protezli hastalarda kontrol grubuna
gore izole edilen bakteri suslar1 ve mantarlarin sayisinda
azalma oldugu gosterilmis ve bu tirtiniin antimikrobiyal
ve antifungal aktivite gosterdigi sonucuna varilmustir.
Ayrica, ¢alismanin baglangicinda, ¢alisma grubu has-
talarinin %52’sinde sondalamada kanama goriiliirken,
dis macununu 28 giin kullandiktan sonra, bu hastala-
rin hicbirinde sondalamada kanama goriilmedigi rapor
edilmistir. Caligmanin sonuglari, modifiye diseti kanama
indeksi degerlerinde istatistiksel olarak anlamli azalma
gostermistir. Bu durum ¢ay agaci yag1 iceren dis macu-
nunun sadece periodonsiyum {iizerindeki yararl etkisini
degil, ayn1 zamanda antiflojistik aktivitesini de dogrula-
maktadir (38).

Targin Yag:

Defnegiller familyasindan olan tar¢in Giiney ve Giiney-
dogu Asyada yetismektedir. Tar¢in kabugundan elde
edilen targin esansiyel yagi, sinnamaldehitin varlig1 ne-
deniyle antimikrobiyal 6zellige sahiptir (39). 1996 yilinda
Cai ve Wu tarafindan yapilan ¢aligmada tar¢inin antifun-
gal etkili oldugu ve karyojenik oral patojenlerin adez-
yonunu engelleyici 6zelliginin bulundugu saptanmustr.
Antikaryojenik etki gosterdiklerinden dolay: tar¢indan
hazirlanan gargaralar oral patojenler i¢in antimikrobiyal
olarak kullanilabilmektedir (40).

Hint Yag1

Hint yag1 Euphorbiacea familyasina aittir ve bir¢ok mik-
roorganizma ve bakteri tizerinde antimikrobiyal etki gos-
termektedir. Yapilan ¢alismalarda Fusobacterium nucle-
atum, Prevotella nigrescens, Clostridium perfringens ve
Bacteroides fragilis gibi bakterilere kars1 antimikrobiyal
etkinligi belirtilmistir. 2002 yilinda yapilan ¢alismada
pulpa nekrozu olan dislere uygulanan kanal tedavilerin-
de hint yag1 kullanilmis ve sonuglar antimikrobiyal et-
kinligi nedeniyle kanal tedavilerinde kullanilabilecegini
gostermistir (34).

Portakal Yag:

Latince ad1 Citrus sinensis olan portakal, buhar distilas-
yon yontemi ile kabugundan esansiyel yag elde edilebi-
len bir meyvedir. Portakal esansiyel yaginin icerigindeki
ana bilesen olan limonenin ve diger bilesenlerinden beta
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pirsen ve alfa pinenin giiglii antimikrobiyal ve antifungal
ozellikleri oldugu bilinmektedir (41,42). Antiseptik etki-
si olan portakal esansiyel yaginin ayni zamanda 6zellikle
icerigindeki beta mirsen bileseninden kaynakli agr1 kesi-
ci etkisi de vardir. Ayrica portakal yaginin giita perkanin
yumusamasinda halotan ve kloroform gibi geleneksel ¢o-
ziiciilerden daha etkili oldugu goriilmiistiir (43).

SONUC

Antimikrobiyal, antiinflamatuvar, antiseptik, antifungal
ve antikaryojenik ozelliklerinden dolay: dis hekimligin-
de dis macunu, jel ve gargara formiilasyonlarda yer alan
esansiyel yaglarin dis ve dis eti hastaliklarinda 6nemli te-
rapotik etkinlige sahip oldugunu gosteren galigmalar li-
teratlirde yer almaktadir. Gliniimiizde esansiyel yaglarin
periodontal hastaliklar {izerindeki terdpatik etklerinin
daha iyi anlagilmasi ve esansiyel yag bazli yeni formiilas-
yonlarin gelistirilmesi adina in vitro,in vivo ¢alismalar ve
hayvan deneyleri yapilmaya devam edilmektedir (44-50).
Tim bu bilgiler 15181nda esansiyel yaglarin periodontal
hastaliklarin tedavisinde kullanimi aragtirmaya hala agik
olan bir konudur. Literatiirdeki ¢alisma sonuglarinin ki-
yaslanabilecegi yeni klinik calismalara ihtiyag vardir.

ETiK BEYANLAR

Hakem Degerlendirme Siireci: Harici ¢ift kor hakem
degerlendirmesi.

Cikar Catismas1 Durumu: Yazarlar bu calismada her-
hangi bir ¢ikara dayali iliski olmadigini beyan etmisler-
dir.

Finansal Destek: Yazarlar bu ¢alismada finansal destek
almadiklarini beyan etmislerdir.

Yazar Katkilari: Yazarlarin timi; makalenin tasarimina,
yuriitiilmesine, analizine katildigin1 ve son siirimiini
onayladiklarini beyan etmislerdir.
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Relationship between periodontal disease and vitamin D

Periodontal hastalik ve D vitamini iliskisi
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ABSTRACT

Vitamin D is a hormone synthesized by human skin cells or consumed through diet with immunomodulatory, anti-inflammatory, and
antiproliferative effects. Vitamin D deficiency may increase the risk of periodontal disease by causing decreased bone mineral density,
osteoporosis, progression of periodontal diseases, and resorption of the jawbone. In addition, vitamin D is important for bone metabolism,
alveolar bone resorption, and the prevention of tooth loss. It increases the antibacterial defense of gingival epithelial cells, reduces gingival
inflammation, accelerates postoperative wound healing after periodontal surgery, and is a key supplement functioning as a prophylaxis in
periodontology. The present review study aims to highlight the role of vitamin D in periodontal disease.

Keywords: Periodontititis, vitamin D, 25(OH)D3, periodontal treatment, 1.25(OH)2D3

0z

D vitamini, insan derihiicreleri tarafindan sentezlenen veya diyet yoluyla tiiketilen immiinomodiilator, antienflamatuar, antiproliferatif etkilere
sahip bir hormondur. D vitamini eksikligi kemik mineral yogunlugunun azalmasina, osteoporoza, periodontal hastaliklarin ilerlemesine
ve ¢ene kemiginde rezorpsiyon olusmasina neden olarak, periodontal hastalik riskini artirabilir. Ayrica D vitamini kemik metabolizmasi,
alveolar kemik rezorpsiyonu ve dis kayiplarinin 6nlenmesi i¢in de 6nemlidir. Dis eti epitel hiicrelerinin antibakteriyel savunmasin: arttirir
ve diseti enflamasyonunu azaltir, periodontal cerrahi sonrasi postoperatif yara iyilesmesini hizlandirir ve periodontolojide profilaksi olarak

kullanilan 6énemli bir takviyedir. Bu derlemenin amaci, periodontal hastalikta D vitamininin roliinii vurgulamaktir.

Anahtar Kelimeler: Periodontititis, D vitamini, 25(OH)D3, periodontal tedavi, 1,25(OH)2D3

INTRODUCTION

Periodontal diseases are complex disorders resulting
in the interaction of biofilm with the host immuno-
inflammatory response and subsequent changes to soft
and hard tissue hemostasis (1,2). Initial human and animal
studies to explore the pathogenesis, prevention, and
treatment of periodontal diseases in the 1960s concluded
that bacteria assume a key role in initiating gingivitis
and periodontitis (3,4). Accordingly, the final opinion is
that “bacteria lead to periodontal disease.” In this model,
bacteria-secreted products and metabolism residues cause
tissue destruction. Yet, the research in the 1980s revealed
that the host immuno- inflammatory response plays a
central role in the development of periodontal diseases.
The products secreted by polymorphonuclear cells, the
very first defense mechanism against bacteria and their
products, also cause indirect tissue destruction (5,6). In
1997, it was shown that various genetic, environmental,

and acquired risk factors with the bacteria-host
relationship play a role in the pathogenesis of periodontitis
(7). Among the fat-soluble vitamins, vitamin D is a steroid
vitamin that can be synthesized endogenously with
hormone-like functions. Vitamin D3 can be taken in two
different ways through diet: ergocalciferol (Vitamin D2)
and cholecalciferol (Vitamin D3). Cholecalciferol is the
primary dietary source of vitamin D and is mainly found
in foods of animal origin. Ergocalciferol, on the other
hand, is extracted from plant sterols. A significant portion
of vitamin D3 (estimated to be about 80%) is produced
endogenously in the skin from 7-dehydrocholesterol with
the effects of UV rays. After reaching the liver together
with vitamin D (D3 or D2) absorbed from food, skin-
produced vitamin D3 is hydroxylated by the enzyme
25-hydroxylase and turns into its inactive form, 25(OH)
D3, also known as calcidiol. Circulating to the kidneys,
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25(OH)D3 is metabolized by the enzyme la-hydroxylase
to its active form, 1,25(OH)2D3, also known as calcitriol,
or to its inactive metabolite, 24,25-dihydroxyvitamin
D3, by the enzyme 24-hydroxylase (8, 9). It is a form of
vitamin D with a concentration of about 1000 times that of
1,25(0H)2D3 (10).

Vitamin D deficiency is characterized by low calcium
levels and is a stimulus that also elevates parathyroid
hormone (PTH) levels. PTH is secreted while serum
PTH concentration increases in response to low serum
calcium levels. Calcium reabsorption from the kidneys
and la-hydroxylase activity increase, but 24- hydroxylase
activity decreases. Thus, intestinal calcium absorption
is boosted with increased production of 1,25(0OH)2D3.
Along with elevated vitamin D levels, high levels of
calcium suppress PTH production. While PTH increases
in hypophosphatemia and hypocalcemia, it is inhibited
by 1,25(0OH)2D3 and FGF-23 (11). Along with PTH,
1,25(0OH)2D3 stimulates osteoclasts by osteoblasts and
induces the release of calcium from bones to blood (12).
Nevertheless, 1,25(OH)2D3 does not robustly inform
about vitamin D levels due to its short half-life. With a
half-life of 12-19 days, 25(OH)D3 is considered the most
accurate indicator of vitamin D in serum.

It was reported that about one billion people worldwide
suffer from vitamin D deficiency or insufficiency
(13). The 2019 guideline by the Turkish Society of
Endocrinology and Metabolism (TEMD) suggests
measuring serum 25(OH)D3 levels to assess vitamin D
status. In this measurement, serum 25(OH)D3 level > 30
ng/mL is accepted as adequate vitamin D level, 20-30 ng/
mL as vitamin D inadequacy, < 20 ng/mL as vitamin D
deficiency, and < 10 ng/mL as severe vitamin D deficiency.
The TEMD Osteoporosis and Metabolic Bone Diseases
Working Party determines the minimum daily vitamin D
requirement for bone and muscle health of adults (19-70
years) as 600 IU and the need to keep the serum 25(OH)
D3 level at 30 ng/ml as 1500-2000 IU. Satisfying daily
vitamin D needs requires food consumption and sun
exposure, as well as vitamin D supplementation. People
at risk for vitamin D deficiency need to be supplemented
with vitamin D at the recommended doses. The safe
upper limit of vitamin D is known to be 4000 IU per
day, and every 100 IU (2.5 micrograms) of vitamin D
increases serum 25(OH)D3 level by 0.7-1 ng/ml (14).
Sufficient vitamin D levels allow the formation of the
appropriate calcium-phosphorus compound, resulting in
adequate bone mineralization. Yet, low vitamin D levels
are associated with type 2 diabetes mellitus (T2DM),
insulin resistance, hypertension, and endothelial
dysfunction. In addition to its role in bone mineralization
and calcium balance, vitamin D has antioxidant, anti-
inflammatory, antiangiogenic, immunomodulatory,
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and antiproliferative properties. Vitamin D level is key
in bone development since boosting the absorption of
magnesium, calcium, and phosphate. Osteomalacia,
a severe metabolic end-stage disease, may develop in
adults due to low (< 4-10 ng/ml) vitamin D levels. Renal
1-alpha hydroxylation has strict control mechanisms
in the synthesis of vitamin D. When being sufficient,
vitamin D allows intestinal calcium absorption to reach
30-40% of dietary intake; however, vitamin D deficiency
may lead to the inability to absorb more than 10-15% of
dietary calcium (15,16).

Current evidence demonstrates the immunomodulatory
effect of 1,25(0OH)2D3, particularly in innate immunity,
can be acknowledged as anti-inflammatory and
immunomodulatory, including up-regulation of
expression of antimicrobial peptides, promotion of
phagocytic killing of pathogenic microorganisms, down-
regulation of inflammatory factor release, and reduction
of inflammation (15,17). Thanks to its key role in calcium/
phosphorus homeostasis and bone physiology, vitamin
D also holds a central place in the optimal functioning
of the cardiovascular, endocrine, and immune systems.
It also helps reduce the risk of many chronic diseases
(e.g., cancer, autoimmune disease, infectious disease,
hypertension, and cardiovascular diseases). Moreover,
vitamin D supports immune regulation and function by
controlling more than 200 genes responsible for cellular
proliferation, differentiation, and apoptosis (18, 19, 16).

Relationship between Vitamin D and Periodontal
Disease

Previous research reported that periodontal ligament
cells and human gingival fibroblasts have the ability to
synthesize vitamin D (20). It was also found that both
1,25(OH)D3 and 25(OH)D3 regulate inflammatory
responses in periodontal ligament cells through the VDR
and may affect inflammatory processes in periodontal
disease (21). Moreover, it was shown that 25(OH)D3
suppresses the expression of IL-1f3, IL-6, and TNF-a
and improves alveolar bone loss (22, 23). The “perio
protective” effects of vitamin D were documented to be
related to human gingival fibroblasts’ ability to regulate
inflammatory cytokine production following the AGE-
RAGE interaction (24). In vitro studies showed that
vitamin D can reduce the number of Porphyromonas
gingivalis through active autophagy (25) and the
inflammatory burden of periodontitis in rodent models
(26, 27). Vitamin D may affect periodontal disease
through both its immunomodulatory effects and
its effects on bone mineral density. A meta-analysis
study concluded an association between specific VDR
polymorphisms and susceptibility to periodontitis in
humans (28). It was also shown that there are significant
relationships between vitamin D and calcium and
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periodontal diseases (29). Another study reported a
negative correlation between serum vitamin D levels
and attachment loss, suggesting that increased vitamin D
levels have a positive effect on periodontitis (30). It was
previously found that low serum 25(OH)D3 levels are
associated with periodontitis and gingival inflammation
(31). In another study, high serum 25(OH)D3 level was
associated with a lower prevalence of periodontal disease
(32). It was also reported that daily calcium and vitamin
D supplementation of more than 800-1000 IU can reduce
the severity of periodontal disease (33). In addition, it
was discovered that 25(OH)D3 levels increase in patients
with chronic periodontitis following a dental cleaning
and root surface straightening (34). In the literature,
periodontal treatment with vitamin D supplementation
was reported to improve periodontal health; therefore,
vitamin D can be used as a supplement in the treatment
of moderate and severe periodontitis (35).

A previous study identified defects in dental and
mandibular bone mineralization In mice deficient in
1,25(0H)D3 and reported that vitamin D assumes a
dominant role in hard tissue formation than PTH (36).
In an animal study, it was found that mice deficient in
1,25(OH)D3 had greater alveolar bone loss, that gene
expression levels of IL-1f, TNF-a, MMP-3, and MMP-8
markedly increased, and bone mineral density decreased
significantly independent of extracellular calcium and
phosphorus levels and age (37). In the same study, it
was shown that the reduced bone volume in vitamin
D-deficient mice was due to decreased formation rather
than increased resorption, as the number and surface
of TRAP-positive osteoclasts did not change between
groups, and that vitamin D exhibited an anabolic effect.
In addition, it was stated that the impact of vitamin D
on alveolar bone is directly intrinsic regardless of diet.
In another study, 1,25(OH)D3 deficiency induced a
higher inflammatory response in gingival tissues with
greater numbers of NF-xB p65 and CD3+ cells, which
is consistent with reports showing the anti-inflammatory
effect of 1,25(OH)D3 by regulating the biosynthesis
of pro-inflammatory molecules via NF-xB, which
mediates oral infections and periodontitis (38, 39).
As a result, 1,25(OH)D3 deficiency accelerated bone
loss by inhibiting the osteoblastic bone formation and
boosting periodontal tissue degeneration regardless of
phosphorus and age. The above- mentioned findings
bring novel insights into the deleterious effects of vitamin
D deficiency on the periodontium, thereby promoting the
idea that vitamin D plays a protective role in periodontal
tissues (37). Possible underlying biological mechanisms
are that vitamin D has the function of regulating calcium
maintenance, which is key in bone metabolism, and its
anti-inflammatory or antimicrobial effects (40). Despite
increased scholarly interest in the relationship between

vitamin D and the development and progression of
periodontal diseases, the literature hosts inconsistent
findings on uncertainties about whether vitamin D
deficiency contributes to the severity of periodontitis
(31,32,41-44). In their randomized, double-blind,
placebo-controlled clinical study comparing systemic
vitamin D and calcium administration with calcium-
only administration, Schulze-Spate et al. (2016) found no
difference between the groups by graft resorption or bone
formation following the maxillary sinus augmentation
procedure and reported a higher bone remodeling
activity associated with higher vitamin D levels (45).
Supplementation with vitamin D was shown to have a
dose-dependent anti-inflammatory impact on gingivitis
(46). Following periodontal treatment, the healing of
intraosseous defects was found to be better in patients
with adequate 25(OH)D3 levels compared to those with
insufficient 25(OH)D3 levels (47). It was also shown
that the use of vitamin D3 in diabetic mice significantly
reduces the destruction of periodontal tissues and is a
convenient and effective method in modulating immune
function thanks to its effect of promoting cathelicidin
production (48). The literature documented that patients
with chronic periodontitis have lower 25(OH)D3 levels
compared to healthy periodontal individuals (49).
Recently, low serum vitamin D concentrations have
been demonstrated in TIDM and T2DM patients (50,
51) and found to be associated with an increased risk of
cardiovascular mortality. In addition, serum 1,25(OH)
D3 levels were found to be significantly increased
following anti-infective periodontal therapy in TIDM
patients (52). Moreover, the previous studies uncovered
an increase in PTH after periodontal treatment in TIDM
patients with moderate or severe periodontitis and that
the increase in serum 1,25(OH)D3 is largely independent
of serum PTH (53). Some studies also suggested that
vitamin D is inversely related to gingival bleeding and
probing depth rather than tooth and alveolar bone loss
(32) and that patients with low 25(OH)D3 levels can be
kept periodontally stable for five years, which may imply
no relationship between vitamin D and tooth loss (43,44).

CONCLUSION

Assuming significant functions in the bodily systems,
Vitamin D is essential for adequate calcium absorption
in bones. Vitamin D deficiency is often shown to
be associated with periodontal disease. Vitamin D
supplementation can improve periodontal health in
periodontal therapy, and it can be utilized as a supplement
in the treatment of moderate to severe periodontitis. In
periodontal diseases, vitamin D levels should be checked
and supplemented if deficient considering that vitamin D
level is related to periodontal health.
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ABSTRACT

PREF is often defined as an autogenous fibrin biomaterial rich in leukocytes and platelets and is clinically easy to obtain and use. Various
methods are available to prepare platelet concentrates, albeit the contents of platelet concentrates obtained by different methods also vary.
Accordingly, they are divided into P-PRE, L-PRE, i-PRF, A-PRE and A-PRF+, considering the thrombocyte leukocyte concentrates and fibrin
contents. PRF is widely adopted in dentistry as promoting angiogenesis, immunity, and epithelial proliferation.

Keywords: PRE, P-PRE L-PRE i-PRF, A-PRE, A-PRF+

0z
TZE, lokositten ve trombositten zengin otojen bir fibrin biyomateryali olarak tanimlanmistir . TZFnin elde eldilmesi ve klinik kullanimi
kolaydir. Trombosit konsantrelerinin hazirlanmasinda degisik yontemler mevcuttur. Farkli yontemlerle elde edilen trombosit konsantrelerinin

icerigi de farklidir. Buna gore trombosit l6kosit konsantrelerinin ve fibrin igerikleri géz 6ntinde bulundurularak S-TZF, L-TZF, E-TZF,
G-TZF ve G-TZF+ olarak gruplara ayrilmaktadir. TZF, anjiojenez, bagisiklik ve epitel proliferasyonu destekledigi igin dis hekimliginde

yaygin bir sekilde kullanilmaktadir.
Anahtar Kelimeler: TZFE, S-TZF, L-TZE, E-TZFE, G-TZF, G-TZF+

INTRODUCTION

The use of platelet concentrations in medicine
was initiated in the 1990s and has expanded until
today. Platelets are cells that initiate and promote
wound healing by releasing various growth factors.
Such growth factors create signals stimulating cell
proliferation and affect connective tissue healing,
bone regeneration and repair, increase in mitogenesis
of fibroblasts and angiogenesis of the wound site, and
macrophage activation (29). The use of growth factors
to contribute to wound healing has been found to be
rather interesting, and thus, many platelet-derived
blood products have been developed using different
techniques. Yet, the literature has conceptual confusion
since different platelet-derived blood products, in
other words, platelet-derived blood concentrations,
are called by similar names. All available platelet-rich
plasma (PRP) methods bear some common aspects.
Blood is drawn with anticoagulant just before surgery
and immediately centrifuged. Platelet concentration

preparation time is variable but is always accomplished
within an hour. The first centrifugation step separates
the blood into three layers: while red blood cells are at
the very bottom layer, acellular plasma (platelet-poor
plasma) occupies the top layer. The thrombocyte-rich
bufty coat is found between these two layers. Finally,
the platelet concentrate is administered to the surgical
site through an injector with thrombin and/or calcium
chloride (or similar factors) to trigger platelet activation
and fibrin polymerization (13).

PRE, on the other hand, is the latest developed of these
protocols. In this protocol, blood is drawn without
any anticoagulant and immediately centrifuged. A
natural coagulation process is allowed, and L-PRF
is easily collected without the intervention of any
biochemical agent in the blood (i.e., without the need for
anticoagulants, thrombin, or calcium chloride) (12). This
open-intervention method is considered the simplest
and lowest-cost one ever developed (15).
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Choukroun’s Platelet-rich Fibrin

The PRF protocol was first described by Choukroun
in France in 2001 and introduced in the review series
published by Dohan et al. (7) in 2006. PRF is a second-
generation platelet concentrate that allows for obtaining
a membrane rich in platelets and growth factors.
The protocol is not dependent on a medical device or
specialized machine and can be easily adopted. Unlike
fibrin glue or PRP, it is not a blood-derived product.
Venous blood is collected into dry glass tubes and
centrifuged at a low speed [about 400g: 3000 rpm-10
min. or 2700 rpm-12 min.]. Since no anticoagulant is
given to the blood in PREF, clotting begins as soon as the
blood contacts the tube (10). Platelet activation and fibrin
polymerization are promptly triggered in the absence
of anticoagulants. Fibrinogen is initially formed at the
neck of the tube before circulating thrombin converts
it to fibrin and then gathers in the middle. Platelets are
theoretically trapped in the fibrin mesh; therefore, three
layers are formed after centrifugation: red blood cells at
the bottom, acellular plasma at the top, and PRF clot in
the middle. PRF clot generates a strong fibrin matrix with
a complex three-dimensional structure in which most of
the clot, leukocytes, and platelets are concentrated (11).

The success of the method relies entirely on the rate of
collection and centrifugation of blood since the only way
to achieve a clinically usable PRF is to act quickly. If not
treated quickly enough, the fibrin will likely polymerize,
and the resulting product will contain negligible fibrin
mesh. A clinically usable PRF has serum and platelets
trapped in the fibrin mesh. When serum from the
fibrin clot is removed, a highly resistant autologous
fibrin membrane will remain between two sponges. The
previous research reported the use of this autologous
biomaterial in maxillofacial and plastic surgery and
implant surgery (31).

In this method, the fibrin mesh obtained by slow
centrifugation of blood is ensured to be three-
dimensional and flexible, allowing cytokine and cell
migration (12).

Unlike PRP, PRF does not dissolve immediately after
administration and forms slowly, similar to a natural
blood clot. This method allows for the collection
of platelets and leukocytes with high efliciency and
preservation of leukocytes. In addition, platelets are
activated during the process, which helps platelet
and leukocyte growth factors to be absorbed into the
fibrin matrix (12). This method ensures obtaining high
volumes of PRF for more extensive operations using
an eight-tube centrifuge or any modified laboratory
centrifuge. The method is also low-cost and convenient;
therefore, it becomes advantageous for widespread use
in daily practice (15).

PRF Content

PRF obtained by centrifugation of blood taken with
a standard 10 ml syringe contains all the components
found in 10 ml blood:

« Platelets

« Platelet growth factors
« Leukocytes

« Cytokines

« Fibrin

« Circulating stem cells.

Platelets are discoidal and anucleated cells with a lifespan
of 8-10 days, and their cytoplasm has granules to be
released into the environment when activated. 3-granules
contain specific (such as p-thrombomodulin) and non-
specific  (fibronectin, thrombospondin, fibrinogen,
other coagulation factors, growth factors, fibrinolysis
inhibitors, and immunoglobulins) products. They need
to be activated to initiate and support hemostasis in the
wound area. As a result of their degranulation, they also
provide the release of cytokines and growth factors that
initiate the first phase of wound healing within the fibrin
matrix. Following centrifugation, platelets are only found
in the region of the PRF clot. The previous research
demonstrated that platelets are particularly dense at the
junction of the PRF and the red clot where the red blood
cells are concentrated. The absence of anticoagulants
in the blood during PRF formation allows for intense
platelet activation in the glass tube, resulting in the release
of platelet cytokines and growth factors. These cytokines
are then trapped in the flexible fibrin mesh emerging due
to slow polymerization. Glycosaminoglycans (heparin,
hyaluronic acid) are also embedded in the PRF matrix;
they are histologically bound to the fibrillar structure of
fibrin. The binding power of glycosaminoglycans to small
circulating peptides is relatively strong, and their capacity
to support cell migration and healing is pretty high (12).
Choukroun, a developer of PRE further modified it to
an advanced form (A-PRF), which is expected to contain
a relatively greater number of white blood cells (WBC).
Because of low-speed centrifugation, this fibrin clot is
softer than that of the original PRE. On the other hand,
concentrated growth factors (CGF), another modified
form of PRE are prepared by repeatedly switching the
centrifugation speed and are characterized as a relatively
stiffer fibrin clot. Therefore, it has been anticipated that
the difference in mechanical characteristics may produce
a difference in the growth factor content (40).

PLATELET GROWTH FACTORS

Transforming Growth Factor - $1 (TGF-f1)
TGF-p is a very large superfamily with more than 30
members, and its most produced isoform is TGF-p1.
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TGF-B1 is produced not only from the a granules of
platelets but also in intercellular communication. Its
effects vary by the amount applied, matrix circumference,
and cell type. For example, it can easily inhibit the
proliferation of osteoblasts as well as boosts them. It is
considered the most potent fibrosis agent among all
cytokines (5). It contributes to collagen-1 production in
osteoblasts and fibroblasts (fibrosis) and is considered an
inflammatory regulator thanks to its capacity to induce
fibrous healing.

Platelet-derived Growth Factor (PDGF)

PDGFs are highly needed for the migration, proliferation,
and survival of mesenchymal cells. Depending on the
distribution of their specific receptors, they can either
stimulate or inhibit the growth of these cells. They play
a role in embryonic development and regeneration
mechanisms in all tissues; therefore, they assume a
key role in physiological recovery and pathogenesis of
atherosclerosis and many other fibroproliferative diseases
(e.g., neoplasms, pulmonary and renal fibrosis) (35).

Insulin-like Growth Factor (IGF)

It is knowns as a cell protective agent. IGFs are positive
regulatory agents for the differentiation and proliferation
of many cells, including tumor cells. Despite being
proliferation mediators for cells, they are the most
important cytokines regulating apoptosis by generating
signals that protect cells from many apoptotic stimuli in
the matrix. IGFs are found in high levels in the circulating
blood, although they are secreted by platelets. A previous
study revealed that IGF in PRF is not caused by platelet
activation and that the highest concentration of IGF is
found in plasma. In an in vitro study, TGF-1, PDGF-BB,
and IGF-1 concentrations in PRF were found to be 6.634
ng/ml, 1.419 ng/ml, and 209.68 ng/ml, respectively (13).

LEUKOCYTES

The literature on platelets often overlooks the influence
of fibrin and leukocytes, two key parameters in
classification. Some scholars recommend the removal
of leukocytes despite the lack of scientific evidence (1).
Some others, on the other hand, emphasize leukocytes
in platelet concentrations because of their essential role
as anti-infectious agents and in immune regulation (19).

CYTOKINES

Inflammatory Cytokines

The number of cytokines involved in inflammation is
quite large. The most prominent of these are known to
be IL-1f, IL-6, and TNF-a. IL-1p has a vital role in the
control of inflammation. T-Helper provides lymphocyte
stimulation. It also prevents the bone formation
and increases its destruction together with TNF-a.
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TNF-a increases inflammatory cell phagocytosis and
cytotoxicity capacity and the synthesis of IL-1 and IL-6.
IL-6 is a differentiation factor for B lymphocytes and an
activator for T lymphocytes and stimulates the release of
antibodies (10).

Wound-healing Cytokines
Healing can be regarded from two aspects:

« Neutralization of the inflammatory signaling pathway
by inhibiting its amplifications, an IL-4 function.

eRegulating and enhancing the development of
initial healing structures (e.g., vasculature), a VEGF
function.

The primary task of IL-4 is to support healing in
inflammation. It increases collagen synthesis from
fibroblasts and prevents the stimulation of MMP-1
and MMP-3 by IL-1p. It also inhibits all inflammatory
signaling pathways mediated by IL-1f (23). Besides,
VEGF is known to be the most potent and common
vascular growth trigger. The endothelium holds a key
role in cell behavior (e.g., proliferation, migration,
specialization, and cell survival); even its presence is
sufficient to initiate angiogenesis (22).

Like platelets, these cytokines are trapped in the fibrin
mesh and released slowly during polymerization. These
slow-release cytokines may suggest that PRF may be a
key point in immune regulation. The cytokines in PRF
also can control their own amount. A previous study
investigated the amounts of IL-1{, IL-4, IL-6, TNF-a, and
VEGEF in the same amount of serum, PRE, and platelet-
poor plasma (Dohan et al., 2006). The findings revealed
that all parameters except VEGF were found in the
highest amount in PRE which refers to that slow blood
activation in PRF leads to leukocyte degranulation. The
increase in the number of immune cytokines indicates
the defense capacity of PRF (12).

FIBRIN

Substances in PRF promote the three phenomena of soft
tissue healing and maturation: angiogenesis, immunity,
and epithelial closure. Angiogenesis is indeed the
formation of new blood vessels in the wound. Fibrin is
a natural guide for angiogenesis, and the fibrin matrix
was previously shown to direct angiogenesis (10). The
angiogenesis feature of the fibrin matrix can be explained
by the three-dimensional structure of the fibrin gel and
the activities of the cytokines trapped in the mesh. In
addition, fibrin gel hosts basic fibroblast growth factor
(b-FGF), VEGE, angiopoietin, and PDGF, the primary
soluble factors of angiogenesis. Some studies previously
documented that b-FGF and PDGF have a high affinity
for fibrin (20). The binding of fibrin to some growth
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factors may explain the effect of angiogenesis. An
essential phase of angiogenesis is the production of
avB3 integrin from endothelial cells. This molecule
enables endothelial cells to bind to fibrin, fibronectin,
and vitronectin. Fibrin increases the expression of this
molecule (20).

The fibrin matrix covers the wound area by affecting
epithelial cells and fibroblasts. At the wound margins,
epithelial cells lose their basal and apical load and enlarge
in the basal and apical direction, covering the wound.
Cell migration is regulated by fibrinogen, fibronectin,
tenascin, and vitronectin. The presence of fibrin,
fibronectin, PDGF, and TGF-p is required to regulate
integrin expression and fibroblast proliferation and
migration to the wound area. Thus, PRF can be considered
a fibrin-based natural biomaterial that promotes micro
vascularization development and directs epithelial
cell migration. It is evident that such a membrane
is important to protect open wounds and accelerate
healing. It also contains leukocytes, which encourage the
migration of these substances. The density and content
of the fibrin matrix are important parameters for any
platelet concentration. A plethora of studies addressing
the biological impact of platelet concentrations focus on
platelet growth factors and ignore the influence of the
fibrin matrix or cytokines in their environment affecting
their release (11).

CIRCULATING STEM CELLS

Mesenchymal cells originating from the bone marrow
participate in the regeneration of many tissues. These
undifferentiated cells gather at the wound site and
differentiate into different cell types. This initial
differentiation occurs in the temporary wound matrix
by fibrin and fibronectin; therefore, fibrin is used as a
supporting matrix in the transplantation of these cells

4.
Various methods are available for preparing platelet
concentrates; thus, the contents of platelet concentrates
obtained by different methods are also different.
Accordingly, considering the leukocyte and fibrin
contents of platelet concentrates, the current classification
is as follows (34):
1. Platelet-Rich Plasma (PRP)

a. Pure Platelet-Rich Plasma (P-PRP)

b. Leukocytes and Platelet-Rich Plasma (L-PRP)

2. Platelet-Rich Fibrin (PRF)
a. Pure Platelet-Rich Fibrin (P-PRF)
b. Leukocyte and Platelet-Rich Fibrin (L-PRF)
c. Injectable PRF (i-PRF)

Pure Platelet-rich Plasma (P-PRP)

It was first developed by Anitua in 1999 (2). To obtain
P-PRP, the entire cell-poor plasma layer at the top of the
tube and the part of the yellowish layer in the middle
section facing the cell-poor plasma are extracted through
a pipette and transferred to a different tube following
the very first centrifugation of the blood containing the
anticoagulant agent. After the second centrifugation at a
higher speed compared to the first, the cell-poor plasma
layer is removed by pipetting. Then, calcium chloride is
added to the remaining material in the tube to coagulate.
Using only the upper part of the yellowish layer to
prevent leukocytes in the product to be obtained may
cause the platelet content of the material to be low. This
technique of getting P-PRP is a cost-effective application
to be adopted in the clinic; however, its handicap is that it
is a bit challenging to prepare (15).

Leukocytes and Platelet-rich Plasma (L-PRP)

To be able to obtain L-PRP, the entire cell-poor plasma
and yellowish layer and a part of the layer containing red
blood cells are transferred to a new tube after the first
centrifugation of the blood without the anticoagulant
agent. After the second centrifugation at a higher speed
compared to the first, the cell-poor plasmalayer is removed
by pipetting. Coagulation is ensured by adding bovine
thrombin or calcium chloride to the product obtained.
The amount of L-PRP obtained following these manual
and time-consuming procedures is often low and quickly
disappears in the tissue during healing since containing
a low-density fibrin matrix. The reproducibility of the
results is not reliable because the success of the technique
highly relies on the person performing it (13). L-PRP
was obtained differently by changing the centrifuge time
and speed in the basic protocol in many studies, most of
which could not introduce an explicit content of L-PRP.
For example, not taking the entire yellowish layer into the
second tube following the first centrifugation definitely
affects the cell content and may cause P-PRP to be
obtained instead of L-PRP (10).

Pure Platelet-rich Fibrin (P-PRF)

Although obtaining P-PRF is similar to getting L-PRP,
the only difference is that the coagulant is added to the
tube before the second centrifugation during P-PRF
preparation. In this way, a denser product is obtained
compared to L-PRP. Nevertheless, it is costly to obtain a
sufficient amount of P-PRF to be used in the clinic with
this technique, and its clinical efficacy has not yet been
proven (15).

Leukocyte and Platelet-rich Fibrin (Choukroun’s
PRF) (L-PRF)

L-PRF is a platelet concentration involved in wound
healing and immunity and includes all components
of the blood (11). For the first time, it was developed
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by Choukroun et al. (6) in France in 2001. Since no
anticoagulant agent is needed while preparing L-PRE
it can also be considered a second-generation platelet
concentrate (12). To obtain L-PRE, the blood is collected
in 10 ml tubes without anticoagulant and immediately
centrifuged for 10-12 minutes at about 400 g. Following
centrifugation, the fibrin clot is formed in the middle
of the tube. While cell-free plasma emerges at the top
of the tube, red blood cells occupy the bottom. The
success of the technique depends on the time spanning
between collecting the blood sample and placing it in
the centrifuge. Since no anticoagulant is involved when
the platelets in the blood come into contact with the tube
wall, platelet activation and fibrin polymerization are
rapidly initiated. If the time taken for blood collection
and transfer to the centrifuge is prolonged, the fibrin
polymerizes dispersedly, and a small amount of non-
consistent blood clot is observed (11).

L-PRF becomes a strong membrane when crushed
between two hard floors, and this blood-derived
biomaterial is often utilized used in oral (11),
maxillofacial, otolaryngology, and plastic surgery (8) .
L-PRF has the property of polymerizing naturally and
slowly during centrifugation. In this technique, platelets
and leukocytes are obtained in high yield, and leucocytes
are preserved at every stage. Activation of platelets
during the production of L-PRF ensures that platelet
and leukocyte growth factors are embedded in the fibrin
matrix (12). In a study, it was discovered that L-PRF
contains almost all of the platelet count in the blood, the
platelets are not homogeneously distributed in L-PRE,
and these cells are concentrated on the fibrin side adjacent
to the substrate where red blood cells accumulate in the
tube (14). Dohan et al. (14) reported that growth factors
(e.g., TGF-B, VEGE and PDGF-AB) were slowly released
from L-PRF for seven days. The presence of growth
factors in high concentrations in the medium, therefore,
allows L-PRF to stimulate the environment of wound
healing. The products in this natural fibrin material
bear a high potential for effect during wound healing.
The key role of leukocytes in platelet concentrations was
previously reported to be associated with anti-infective
activity and immunomodulatory properties (17). Dohan
et al. (13) investigated the amounts of IL-1b, IL-4, IL-
6, TNF-a, and VEGF in platelet-poor plasma and
serum with L-PRF. Accordingly, they reported that all
parameters except VEGF were at the highest level in
L-PRE provided by leukocyte degranulation in L-PRFE.
Such an increase in cytokine levels was suggested to
indicate the defense capacity of L-PRE.

L-PRFisafibrin-based natural biomaterial that promotes
micro vascularization development and directs epithelial
cell migration. The relevant literature demonstrated that
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the fibrin matrix leads to angiogenesis (10). This feature
of the fibrin matrix is explained by the three-dimensional
structure of fibrin and the activities of cytokines trapped
in the matrix. It was stated that b-FGE VEGE, and PDGF
show a high affinity for fibrin. On the other hand, it was
suggested that fibrin acts as a supporting matrix for
mesenchymal stem cells (3).

Advanced Platelets-rich Fibrin (A-PRF)

Recent years have witnessed a new protocol for PRF
to further improve tissue regeneration thanks to the
modification of centrifugation procedures. While
standard PRF is centrifuged at 2700 rpm for 12 min.,
A-PRF is centrifuged at a lower rate (1500 rpm, 14 min.).
This change in the centrifugation protocol was shown to
increase platelet cell count and monocyte/macrophage
behavior (21).

Advanced Platelet-rich Fibrin Plus (A-PRF+)

The initial procedure for PRF preparation, including a
centrifugation step at 708 g relative centrifugal force-
max x12 min., is called L-PRF (11). This protocol was
actually developed to activate the ex vivo coagulation
process. Then, the produced fibrin matrix has a solid
consistency and a dense structure with minimal space
between fibrin fibers (11). There are few inflammatory
cells in the matrix, but histologically they are located
in the distal part of the clot. Recently, protocols for the
preparation of platelet fibrin concentrates have been
modified according to the “Low-speed centrifugation
concept” The newest of these protocols is the A-PRF+
method (RCF-max: 208 g x 8 min.). The previous
research showed that the A-PRF+ preparation gives
better results; it was discovered that the number of
platelets and leukocytes in the fibrin mesh is higher.
Moreover, compared to L-PRF, the produced A-PRF+
fibrin matrix is more porous, providing more space for
trapped platelets and immune cells and greater release of
growth factors (16).

Titanium-prepared Platelet-rich Fibrin (T-PRF)

T-PRF is a novel platelet concentrate developed by
Tunali et al. (32) and utilizes titanium tubes to prevent
adverse effects by the glass or glass-coated plastic tubes
used in the Choukroun method to activate the platelets
more. Activation of platelets with titanium compared to
activation with silica particles brings many distinguishing
features to T-PRE, including increased biocompatibility.
Compared to the fibrin mesh in T-PRE, it was previously
observed that PRF has a more robust mesh structure and
longer in vivo solubility time. Thicker and tighter T-PRF
is thought to cause a more polymerized fibrin formation;
thus, it can stay in the tissue for a longer time (32). The
T-PREF collection protocol is as follows: a blood sample is
collected in 10 ml titanium tubes without anticoagulant
and immediately centrifuged at 2800 rpm for 12 min.
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The absence of anticoagulant leads most of the platelets
to be activated within a few minutes after contact
with the wall of the titanium tube, thus initiating the
coagulation phase. Before circulating thrombin converts
fibrinogen to fibrin, fibrinogen is accumulated at the top
of the tube, and a fibrin clot forms in the middle (10).
Unfortunately, the literature offers a limited number of
studies on T-PRE.

Injectable PRF (i-PRF)

The way of utilizing i-PRF is often similar to PRE but
i-PRF is an injectable type. It can be used alone or in
combination with other biomaterials (26), and no
additives are required to produce i-PRE. It forms a small
clot thanks to the presence of fibrin (26) and releases
dynamic gel-containing cells and additional growth
factors. i-PRF is also believed to contain stem and
endothelial cells.

Areas of Use of Platelet-Rich Fibrin in Dentistry

Recent years have enjoyed increased reconstructive jaw
bone surgeries thanks to the development of dental
implant applications. PRF often provides convenience
to the dentist and patient in pre-implant protection of
extraction sockets, sinus operations, and horizontal and
vertical bone augmentation applications (25). When
placed in the socket following a tooth extraction, PRF
accelerates healing with increased circulation and
epithelialization and relatively prevents complications
(e.g., alveolitis, pain, and inflammation). PRF may be
advantagius in extraction sockets as a filling material,
in infected areas for new capillary vascularization
and tissue reconstruction, or in systemic conditions
delaying wound healing (e.g., diabetes, the use of
immunosuppressants). PRF also facilitates coagulation
and wound closure among patients using anticoagulants
(9). Following cyst enucleation, healing is accelerated
thanks to the growth factors it contains; a healing process
of 6-12 months due to a blood clot is reduced to as little
as two months. Together with graft materials, PRF can
be used to reconstruct bone defects. In a study on rabbit
parietal bone, the researchers applied no material to
the defect in the control group but silk fibroin and PRF
together in the experimental group. The findings revealed
significantly more total new bone in the experimental
group at the end of 12 weeks (27). In a study with sinus
augmentation, freeze-dried bone allograft was used
alone or in combination with T-PRF (29). In the group
augmented with bone graft only, implants were placed at
eight months, but at four months in the group with T-PRF
supplement. Histomorphometric analyses revealed that
the new bone formation was the same in both groups
and that T-PRF could accelerate the formation of new
bone. It was stated that the rich leukocytes and growth
hormones in T-PRF may increase angiogenesis and

contribute to the revascularization of the graft. In the
same study, it was shown that the sinus membrane
perforation could be permanently closed with T-PRE
Accordingly, it was proposed that the autogenous and
strong fibrin matrix structure of PRF minimizes the risk
of infection in perforations during healing thanks to
its rich immunological structure (7). In another study,
Tunali et al. (18) documented clinical and radiographic
improvement as a result of the 3-month follow-up of the
autogenous bone graft and PRF applied to a tooth with
an endo-perio lesion. It has been stated that the recovery
is accelerated by the growth factors secreted by the
platelets isolated from the blood. T-PRF was utilized as a
carrier with antibiotics (e.g., high-capacity doxycycline),
showing higher absorption capacity with 7-day stable
activity and unique long-acting local antibacterial effect
compared to collagen. Therefore, it can be confirmed
that T-PRF/Doxy is a promising therapeutic agent in
the treatment of periodontitis and peri-implantitis.
Besides, recent research demonstrated that i-PRF has
a positive and curative effect on erosive lichen planus
(30). In another study, Johns et al. (36) documented
that pulp revascularization shows disinfection with
photodynamic therapy combined with platelet-rich
fibrin leads to satisfactory root development in necrotic
immature teeth. In another systematic review suggested
that PRF can improve alveolar cleft reconstruction and
orthodontic tooth movement (37). Pulp-capping agents
such as Ca (OH)2, MTA, and PRF yielded similar success
rate when used in teeth with irreversible pulpitis (38).
i-PRF-facilitated orthodontics is an effective and safe
treatment modality to accelerate tooth movement, and
this method can help shorten orthodontic treatment
duration (39).

CONCLUSION

PRF demonstrated the ability to release high
concentrations of various growth factors and induced
high fibroblast migration. The use of PRF in dentistry is
very common and successful.
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ABSTRACT

The problem of EOL care of a child is very important because the recovery of a family from grief over a child’s death depends on that
manner. For improving the quality of this specific care, it would be useful to assess the life expectancy/survival of congenital anomalies,
life-threatening diseases, conditions that may shorten a child’s life, and the outcomes of palliative care units regarding mortality. Besides,
there is an urgent need for more data on what families define as ‘good death’ and how to cope with the loss. Not only caregivers but also
siblings, grandparents, relatives, and healthcare professionals are impacted by a child’s death and their needs must be explored. Pediatric
palliative care staff in low/middle-income countries need educational assistance for skills of multidisciplinary training about end-of-life
care to improve appropriate care for dying children and their families. It is important to provide sensitive and empathetic end-of-life care
to children in a family-centered manner helping them to find comfort, meaning, and support while enhancing the quality of a child’s life
and death. Many attending physicians felt inexperienced when communicating with dying patients and their families while discussing the
transition to palliative care and resuscitation status. Also, the good death of a child is an emerging concept in this research domain to improve
end-of-life care for dying children and their families. The goal of this review was to provide pediatric healthcare professionals and physicians
with an overview of palliative care regarding end-of-life issues.

Keywords: Care, child, end of life, palliative, pediatric

0z

Bir ¢ocugun yasam sonu bakimi sorunu ¢ok 6nemlidir, ¢tinkii bir ailenin dliimle ilgili sikintilarindan ve kederinden kurtulmas: tamamen
buna baghdir. Bu 6zellikli bakimin kalitesinin iyilestirilmesi i¢in konjenital anomaliler, yasami tehdit eden hastaliklar ve yasami kisitlayan
durumlarda palyatif bakim birimlerinde beklenen yasam siiresinin ve mortalitenin belirlenmesi yararli olacaktir. Sadece primer bakim
verenler degil, ayni zamanda kardegler, bityiikanne/biiytikbabalar, akrabalar ve saglik profesyonelleri de ocugun 6limiinden etkilenmektedir
ve onlarin ihtiyaglar: da 6nemlidir. Ayrica giintimiizde ailelerin ‘glizel 6liim’ tabirini nasil tanimladiklar1 ve bu kayipla nasil basa ¢ikilacag:
konusunda daha fazla veriye ihtiyag vardir. Gelismekte olan tilkelerdeki pediatrik palyatif bakim personelinin, 6lmekte olan ¢ocuk ve
ailelerine uygun bakimi verebilmek i¢in yasam sonu bakimi hakkinda disiplinli bir egitim almaya ihtiyaci vardir. Bir ¢ocugun hem yasam
hem de 6liim kalitesini artirirken, bununla birlikte konfor, anlam ve destek bulmalarina yardimei olan aile merkezli bir yasam sonu bakim
saglamak 6nemlidir. Pek ¢ok hekim ve saglik profeyoneli, 6lmekte olan hasta ve aileleriyle iletisim kurarken, canlandirma islemi ve ¢ocuk
palyatif bakima gegis noktasinda deneyimsiz hissetmektedir. Bir gocugun basina gelebilecek ‘giizel 6liim/saygin 6liim;, yasam sonu bakimi
iyilestirmek i¢in ortaya ¢ikan bir kavramdir. Bu derlemenin amaci, saglik bakim hizmetleri profesyonellerine ve hekimlere pediyatrik palyatif
bakimda yagam sonu bakim kavramuyla ilgili farkindalik olusturmak ve daha genis bir bakis acis1 saglamaktir.

Anahtar Kelimeler: Bakim, ¢cocuk, palyatif, pediatrik, yasam sonu

INTRODUCTION

Palliative care is a developing pediatric specialty that
focuses on the quality of life and symptom management
for children who have life-limiting/threatening diseases
that have no hope of recovery (1,2). Optimizing and
achieving the quality of this care and treating the
physical, psychosocial, and spiritual needs of patients and

their families is an important healthcare goal (3). There
has been a decrease in the children mortality rate, but
meanwhile, technological and medical evolution led to an
increase in life-limiting and life-threatening diseases. The
global under-five mortality rate declined from 93 deaths
per 1,000 live births in 1990 to 38 in 2019, by 59 percent.
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Despite this progress, approximately 14,000 under-five
deaths occurred every day, in 2019. In addition, chronic
conditions like cancer or cardiovascular disease, account
for more than 15,000 deaths per year (4). Children
who would not have survived their chronic conditions
previously are now living longer with very different death
courses with medical and technological advancements
(5). Pediatric palliative care is defined by The World
Health Organization as “aiming to improve the quality of
life of patients facing life-threatening illnesses and their
families through the prevention and relief of suffering
by early identification and treatment of pain and other
physical, psychosocial, or spiritual problems.” It begins
when the illness is diagnosed and continues until the
end of life (6). Therefore, it is important to provide
sensitive and empathetic end-of-life care to children in
a family-centered manner helping them to find comfort,
meaning, and support while enhancing the quality of a
child’s life and death (7,8). Many attending physicians
felt inexperienced when communicating with dying
patients and their families while discussing the transition
to palliative care and resuscitation status (9). Besides,
the good death of a child is an emerging concept in this
research domain to improve end-of-life care for dying
children and their families. The goal of this review was to
provide pediatric healthcare professionals and physicians
with an overview of palliative care regarding end-of-life
issues.

Perinatal Palliative Care As An Emerging Speciality

Meanwhile, there is good evidence in the literature that,
pediatric palliative care starts during pregnancy (10).
Parents may have information from a prenatal ultrasound
about their baby’s life-threatening condition and after
gathering information they can decide whether to go
forward with the pregnancy or not. Perinatal palliative
care patients are mainly divided into three clinical
groups: (1) extremely premature (<23 gestational weeks)
at the limits of viability, (2) diagnosis of life-limiting/
threatening diseases with poor prognosis incompatible
with life, (3) severe/critical clinical conditions without
possible improvement requiring complex care and
intensive support (11). After the delivery of the baby, the
parents may want to take the baby home if the baby lived
(12). In this instance, the perinatal palliative care team
provides information and support to parents and family
members after postdelivery. As soon as discharged from
the hospital, the baby is cared for and loved by family
members, neighbors, friends, and the team provides
support to the family in terms of arrangements for funeral
visits, and spiritual needs. The baby should not experience
any pain or distress and should take the last breath in the
parents’ arms at home in a few days. Good examples of
such an experience are available in the literature (12).
Recent medical experience of the healthcare providers

offers different strategies for the treatment of perinatal
palliative care patients, according to their condition
and the diagnosis of life-limiting disease (11). Specific
training and collecting dedicated resources are necessary
in this regard. To establish proper perinatal palliative care
training programs, we must increase the recognition and
social awareness of the deficiency of this setting. Clinical,
ethical, organizational, and communicational skills can
maintain the best interest of the newborn with a life-
limiting/life-threatening disease. The collection of shared
data and new research is essential in finding novel tools
applicable in different centers (11).

Location of Death of a Child

Dying at home may be the choice of many parents, where
children die and a child’s location of death may be more
important than it is claimed. In a cross-sectional study of
140 parents who lost their child to cancer at tertiary-level
pediatric hospitals, it was reported that the chance to plan
the location of death was related to outcomes consistent
with high-quality palliative care. Most parents were
reported to choose a home for the child’s place of death
and when non-home deaths were evaluated, parental
planning was associated with more deaths occurring in
the ward than in the pediatric intensive care unit, and
fewer children were intubated. Good communication
with physician and home health care services increase
the possibility of planning a child’s death location (13).
Parental preparedness was also connected with planning
the location of death and was a key contributing factor
for high-quality EOL care (14). Besides, the parents who
planned were more likely to prefer less invasive care at
the time of death.

Good Death Concept of a Child

‘Good death’ is a phrase used for persons near the end
of life which is not usually used for dying infants and
children (12). A child’s death cannot be normalized
compared to the death of the elderly, even in nature.
Children are considered innocent, and their death raises
questions about the meaning of life. Throughout the time
in literature, the death of a child led to the questioning
of faith in God and harming the belief in the fairness
and balance of the universe spiritually (5). Hence, it
is a tough question for a person to ask ‘how can the
death of a child be good? * It can simply be defined as; a
peaceful death that is free of pain and avoidable distress
(12). It must accord with patients’ and caregivers’ wishes
and their cultural and ethical standards since cultural-
specific differences towards dying children are expected.
Designing the dying process is required to optimize EOL
care for a child. Most of the deaths occur in the PICU with
planned withdrawals, but in our country, the order of ‘do
not resuscitate’ is not legal, therefore the withdrawal of
treatments is forbidden by laws, even when approval of
the family exists.
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A good death could be identified as being free from
distress, dying in a favorite place; having good
relationships with family members and medical staff;
feeling that life is complete, maintaining dignity, and
preparing for death. However, this identification in
adult studies, cannot be applied to children completely
(14). For the peace of death of a child, environmental
regulations of details are important to be fulfilled upon
the families’ decision (5). Preferred time of day, family
members/staff who wants to be present at the time of
death, the noise and lighting (alarms must be tolerable),
the lines/tubes, machines/monitors, and pumps might
be removed for the comfort of the patient. The family
may want to perform cultural and religious practices
before withdrawing in accordance with their beliefs.
Besides, the preferred position of the parents (laying
with the child in bed or holding the child in arms), the
position of the child in the room (eg, near windows,
etc.), and other special requests like playing the child’s
favorite song or reading the child’s much-loved book,
ensure the quality of death during his/her last hours
(5).

In a comprehensive study, components of a good death
for children with cancer were identified as; adequate
opportunities to play freely, peer support, continued
access to their common activities, assurance of privacy,
respect for their decisions and preferences, a sense
that others acknowledge and respect their childhood,
comfort to minimize distressing symptoms, hope,
not being aware of their forthcoming death, constant
dignity, strong family relationships, no sense of being a
burden to family members and good relationships with
medical staft (15). It is necessary to provide a healthy
social environment for terminally ill oncology patients
such as normal school life with optimal palliative
care focusing on patients’ physical and psychological
distress. Individually tailored care should be provided
depending on each patient’s age and developmental
period to provide high-quality pediatric palliative care

(15).

In addition, healthcare workers who are most affected
by witnessing and participating in the death of a child,
seek good death for their dying patients for improved
EOL care since they are an important piece of the
support structure. Physicians and healthcare staft are
defenseless to the effects of EOL care delivery. Some
studies report that providers who have inadequate
training and experience in the delivery of this care are
vulnerable to feelings of “burnout,” insufficiency, and
discomfort. Hence, lack of support for staff who provide
this care is crucial since it can lead to depression,
emotional abandonment, and regression at work (16,
17).
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Controversies in Pediatric End-of-Life Care

The prolonged and variable dying process is
characteristic of children with chronic conditions
complicating their end-of-life care. Medical technology
transformed medicine by widening the distinction
between death and dying. The death of a child can
occur after a few different trajectories. Common four
routes encountered in the ICUs are; sudden/unexpected
death, death from a lethal congenital anomaly, death
from a possibly curable disease, and death from a
chronic/terminal disease (5). Therefore, preparation
of the family and child for the end of life is necessary
to make decisions in their child’s interest. As a child
proceeds toward death, care goals shift from cure to
supportive care and bereavement (5). The honesty
and comprehensiveness of information, effect when
delivering news, withholding of data, provision of false
hope, linguistic complexity (many Syrian refugees are
living in our country), speed of providing information,
conflicting information, and physicians body language
is troublesome communication-related factors which
effects the parents’ perceptions about adequate care.
Parents state that they are “better prepared” with open
and honest information because it helped them to
know what to expect (5, 18). Moreover, most of the
parents want to see the “big picture,” and ask for all the
information and the truth, no matter what the truth
may be (19).

A pediatric survey suggested that concerns about
excessively burdensome treatment were greater in
pediatric end-of-life care than in adults. Attending
physicians were worried 10 times and nurses worried 20
times more across all specialties about “saving children
who should not be saved” as about giving up early (20).
Physicians like intensivists probably have concerns of
conscience about providing excessively burdensome
treatments because in neurologically devastated patients
restoration to a meaningful existence seems hopeless.
Onthe other hand, hematology/oncology clinicians have
concerns of conscience because prognostic uncertainty
for pediatric cancer is high and hence cure-oriented
interventions are excusable. They usually have longer-
term relationships with patients’ families and these
emotional bonds may weaken their ability to provide
objective counseling and advice (20). Pediatric palliative
care specialists’ thoughts and approaches are probably
the same way. Most physicians usually overestimate
survival when confronted with an uncertain prognosis.
A study has reported that a minimum 3-month gap
existed between the time that a physician recognized
that the child had no chance of survival and the time
that the parents recognized the same (21). Also, there
is a belief that families are not ready to recognize an
incurable condition besides the fear of anger or blame
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from parents. In mass media, stories of miraculous
recoveries lead people to rely on the endless possibility
of medical technology and physicians feel guilty for this,
not being certain (22). Families frequently use denial
as a coping mechanism and the absence of a consistent
and clear message from residents complexes the
problem. Using sensitive, caring and honest dialogue
between parents and healthcare staff regarding a child’s
terminal condition assists in the preparation for the
dying process (14). Overall, families prepared for death
by healthcare workers who were honest, compassionate,
and available; feel more comfortable that everything
that could have been done for their children was done
(5, 23). Hence compassionate and consistent EOL care
affects the recovery of a family after a child’s death.

The Training About End-of-Life Care

At present, the training in EOL care is not satisfactory
in many countries. In a study, 89% of the residents
don’t feel ready to face EOL management (24).
Pediatric palliative care requires specific training,
uncharacteristic competencies, and skills along with
continuing treatments together with the children and
their families for an unpredictable time, probably
some years. Children suffer from many symptoms
and multiple diseases which require interdisciplinary
expertise and in contrast to the stated experience of
adult-oriented palliative care services, most children live
more than a year after initiating pediatric palliative care
(2). Hence, the recent palliative care model supports the
administration of curative and supportive treatments
simultaneously from a multidisciplinary team that
includes nurses, physicians, social workers, child life/
development  specialists, pharmacists, dieticians,
spiritual care specialists, and physical/occupational
therapists (3). Initiative for Pediatric Palliative Care
identifies goals for high-quality family-centered
pediatric palliative care through six domains. These
consist of; 1) communication about treatment goals and
plans, 2) ethics and shared decision-making, 3) relief of
pain and symptoms, 4) continuity of care, 5) support of
the family and, 6) grief/ bereavement support (20,21).
With this point of view; key topics for palliative care are
communication, pain, physical, psychosocial, spiritual
considerations, and ethical/legal concerns (3, 25). The
absence of knowledge and skills in this specific expertise
area may create hesitation in caring for children.
Personal reactions of healthcare professionals include
fears and concerns when confronted with death (24).

Declaration of death is also another complex experience.
In a tertiary children’s hospital study, 44 residents and
52 fellows stated that they desire formal training in
three specific areas; which are pain control, delivering
bad news, and discussing prognosis (26).

In a study in which pediatric residents were taught
how to manage withdrawal or limitation of life-
sustaining treatment, how to declare death, complete
a death certificate, and have a follow-up with families;
it was found that they have limited experience with
end-of-life care. Their educational experiences varied
and they didn’t feel sufficiently trained to perform
the responsibilities related to providing EOL care
for children. (27). However, in another study, the
authors reported that education boosted healthcare
professionals’  confidence  regarding  personal
knowledge, skills, communication abilities, and ethical/
legal concerns. Besides, providing emotional support
to dying children and their families increases after
appropriate training (28). Therefore additional and
urgent efforts are needed to reach comprehensive and
multidisciplinary training for residents of pediatric
palliative care and it should regularly be provided with
the optimization of a concise and clear methodology.
Unfortunately, the awareness of low or middle-income
country residents on this issue is not adequate and at
the same time, there is a lack of formalized education/
training in the approach and management of end-of-life
care. Pediatric university hospitals, children’s hospitals,
and research hospitals must include their residency
programs with a sufficient number of hours devoted
to training, not only for pediatric palliative care but
also for pediatric EOL care immediately. Therewithal,
training courses, conferences, and conventions on these
topics may also help to compensate for this deficiency
a little bit.

CONCLUSION

The problem of EOL care of a child is very important
because the recovery of a family from grief over a child’s
death depends on that manner. For improving the
quality of this specific care, it would be useful to assess
the life expectancy/survival of congenital anomalies,
life-threatening diseases, conditions that may shorten
a child’s life, and the outcomes of palliative care units
regarding mortality. There is an urgent need for more
data on what families define as a good death and how to
cope with the loss. Not only caregivers but also siblings,
grandparents, relatives, and healthcare professionals
are impacted by a child’s death and their needs must be
explored. Development in the healthcare system must
include hospice policies for those with a life expectancy
of 6 months or less. Pediatric palliative care staft in low/
middle-income countries need educational assistance
for skills of multidisciplinary training about end-of-life
care to improve appropriate care for dying children and
their families.
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journal conforms to the Principles of Transparency and Best Practice in Scholarly Publishing (doaj.org/bestpractice).

The protocol for clinical research articles must be approved by the Ethics Committee. In all studies conducted on
humans, the “Material and Method” section was approved by the relevant committee or the Helsinki Declaration
of Principles (https://www.wma.net/what-we-do/medical-ethics/declaration-of-helsinki/). It should be stated in the
text that all persons included in the study signed the Informed Consent Form. The articles submitted to the Journal
of Medicine and Palliative Care (JOMPAC) will be deemed to have been conducted in accordance with the Helsinki
Declaration of Principles, and have received ethical and legal permissions and will not be held responsible. If “Animal”
was used in the study, the authors stated in the Materials and Methods section of the article that they protect animal
rights in accordance with the principles of the Guide for the Care and Use of Laboratory Animals (www.nap.edu/
catalog/5140.html), and that they have received approval from the ethics committees of their institutions. it is difficult.
In case reports Informed Consent an should be obtained from patients regardless of the identity of the patient. If the
Ethics Committee Approval is required in the article; the received document should be sent with the article. The
article should be passed by the authors for academic plagiarism prevention program. It is the authors’ responsibility
to ensure that the article complies with the ethical rules.

All manuscript submissions should be scanned for plagiarism research and then uploaded to the journal system. In
the event of alleged or suspected research misconduct, e.g., plagiarism, citation manipulation, and data falsification/
fabrication, the Editorial Board will follow and act in accordance with the COPE guidelines. See Guidance from the
Committee on Publication Ethics (COPE).

Each individual listed as an author should fulfill the authorship criteria recommended by the International Committee
of Medical Journal Editors (ICMJE- www.icmje.org). The ICMJE recommends that authorship should be based on
the following 4 criteria: (1) Substantial contributions to the conception or design of the work; or the acquisition,
analysis, or interpretation of data for the work; (2) Drafting the work or revising it critically for important intellectual
content; (3) Final approval of the version to be published; (4) Agreement to be accountable of all aspects of the work
in ensuring that questions related to the accuracy or the integrity of any part of the work are appropriately investigated
and resolved.

In addition to being accountable for the parts of the work he/she had done, an author should be able to identify which
co-authors are responsible for the specific other parts of the work. In addition, authors should have confidence in the
integrity of the contributions of their co-authors.

All those designated as authors should meet all of the four criteria for authorship, and all who meet the four criteria
should be identified as authors. Those who do not meet all four criteria should be acknowledged and thanked on the
title page of the article. If the editorial board suspects that someone who does not meet the authorship requirements
has been added as a writer, the article will be rejected without further investigation.

Journal of Medicine and Palliative Care (JOMPAC) requires and encourages the authors and the individuals who
involved in the evaluation process of submitted manuscripts to disclose any existing or potential conflicts of interests,
including financial, consultant, and institutional, that might lead to the potential bias or a conflict of interest. Any
financial grants or other supports received for the submitted study from individuals or institutions should be disclosed
to the Editorial Board. To disclose a potential conflict of interest, the ICMJE Potential Conflict of Interest Disclosure
Form should be filled in and submitted by all of the contributing authors. Cases of the potential conflict of interest of
the editors, authors, or reviewers are being resolved by the journal’s Editorial Board within the scope of COPE and
ICMJE guidelines. The Editorial Board of the journal handles all of the appeal and complaint cases within the scope
of COPE guidelines. In such cases, authors should get in direct contact with the editorial office to regard their appeals
and complaints. When needed, an ombudsperson may be assigned to resolve cases that cannot be resolved internally.
The Editor in Chief is the final authority in the decision-making process for all of the appeals and complaints. When
submitting a manuscript to the Journal of Medicine and Palliative Care (JOMPAC), authors should accept to assign
the copyright of their manuscript to the Journal of Medicine and Palliative Care (JOMPAC). If authors rejected for
publication, the copyright of the manuscript will be assigned back to the authors. When using previously published
content including figures, tables, or any other material in both of the print and electronic formats, authors must
obtain permission from the copyright holder. Legal, financial and criminal liabilities in this regard belong to the
author(s). Statements or opinions expressed in the manuscripts published in the Journal of Medicine and Palliative
Care (JOMPAC) reflect the views of the author(s) and not the opinions of the editors, the editorial board, or the
publisher; the editors, the editorial board, and the publisher disclaim any responsibility or liability for such materials.
The final responsibility in regard to the published content rests with the authors.
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ARTICLE IS NOT PUBLISHED ELSE

Each author should indicate to the editor on the presentation page that part or all of the manuscript is not published
elsewhere and is not in the process of being evaluated in another journal at the same time. Oral or poster presentations
presented at congresses should be indicated on the title page with the name of the congress, place and date. All
responsibility for the articles published in the journal (ethics, scientific, legal, etc.) belongs to the authors.

COPYRIGHT TRANSFER FORM

Copyright Transfer Form (https://dergipark.org.tr/tr/pub/jompac/page/9856) can be obtained from the link. In the
native language of the manuscript (if the manuscript is in English, the manuscript should be in Turkish, the manuscript
should be in Turkish) should be filled in must be sent on-line when loading. According to the 1976 Copyright Act, all
kinds of publication rights of articles accepted for publication belong to the publisher.

WRITING LANGUAGE CONTROL

The publication language of the journal is Turkish and English, and the articles are accepted in both Turkish and
English. Proper use of Turkish is important in articles written in Turkish. For this reason, the Turkish dictionary of
the Turkish Language Association or www.tdk.org.tr address should also be based on a glossary of terms related to the
branches of Turkish medical associations. English articles and English Abstract should be checked by a professional
linguist before being submitted. The spelling and grammatical errors in the manuscript are corrected by our English
language consultant and editorial committee.

STATISTICS EVALUATION

All prospective, experimental and retrospective research articles should be evaluated in terms of statistics (if required
by the statistical expert) and indicated by appropriate planning, analysis and reporting.

ACCEPTANCE OF PUBLISHING

After the approval of the editors and referees, the publication date of the article is taken into consideration. A Doi
number is obtained for each post.

ARTICLE WRITING RULES

Manuscripts are double-spaced with Microsoft Word, and title titles (Abstract, Abstract, Introduction, Materials and
Methods, Results, Discussion, References, etc.) are written in 12 pt. 2.5 cm space should be written at the top and
bottom. The writing style should be Times New Roman. “System International” (SI) units should be used. Figures,
tables and graphs should be referenced in the text. Abbreviations should be given in parentheses where the word first
appears. Turkish articles should be 50% contiguous, and English should be 50% contiguous. A comma should be used
in decimal numbers in Turkish (55.78) and a period (55.78) should be used in English manuscripts. Review articles
and research articles should not exceed 4000 words, case reports 2000 words, letters to the editor should not exceed
500 words (This limits to all article types are excluding Abstract and References section). Pages should be numbered
from the abstract page.

SECTIONS OF MANUSCRIPT

1. Presentation to the Editor

This is the article that the author of the article sends to the editor of the journal. In this section, it should be noted that
part or all of the article is not published elsewhere and is not in the process of being evaluated in another journal at the
same time, “Material Support and Interest Relationship” status, language and statistical checks are made.

2. Title Page

The category of the article submitted at the beginning of the page should be indicated (clinical analysis, research
article, experimental study, case report, review, etc.). The names and surnames of all authors should be numbered after
the superscript and numbered from 1, and they should be added under the names of the institutions, clinics, cities
and countries. On the title page, each author’s Orcid ID should be his/her e-mail address. This page should include
the Authorized Author (s), name, full address, telephone and e-mail (address information should be indicated in
Turkish if the language of the article is Turkish and English if it is English). Oral or Poster presentations presented at
congresses should be indicated on the title page by giving the name, place and date of the congress.

3. Article File
There should be no names of authors and institutions, only this information should be on the title page.

Title: There should be a short and clear title. It should not contain abbreviations and should be written in Turkish
and English. Abstract: Turkish and English abstracts should be written. In research articles; It should be divided into
sections of Aim/Introduction, Material and Method, Results/Findings and Conclusion and should not exceed 400
words. In the review, case reports and the like, Oz; it should be short and one paragraph, and should not exceed 300
words in reviews and 250 words in case reports.


https://dergipark.org.tr/tr/pub/jompac/page/9856

Keywords: Turkish Abstract and English should be found at the end of the abstract. A minimum of 3 and a maximum
of 6 should be written. Words should be separated by semicolons. Keywords should be submitted in accordance with
Subject Medical Subject Headings (MESH) (www.nlm.nih.gov/mesh/MBrowser.html). Turkish Keywords “Turkey
Science Terms what should be in accordance with (www.bilimterimleri.com). If not, a one-to-one Turkish translation
should be provided.

Figures, Photographs, Tables and Graphics: It should be indicated at the end of the sentence where it is mentioned in
the text, should not be placed in the text, and should be added to the end of the text after the references. Abbreviations
used should be indicated in the description below. If previously printed figures, pictures, tables and graphics are used,
written permission must be obtained and this permission should be stated in the description of figures, pictures, tables
and graphics. The article should be passed by the authors for academic plagiarism prevention program. The picture/
photo should be in jpeg and at least 300 dpi resolution.

Text Sections: The text samples to be sent for publication are as follows.

Editorial Comment/Discussion: It is the evaluation of the original research articles published by the expert other than
the authors. It is published before the articles in the journal.

Research Article: Prospective-retrospective and all kinds of experimental studies can be published. Abstract
(approximately 400 words; aim/introduction, material and method, results/findings and conclusion sections in
Turkish and English), Introduction, Material and Method, Results, Discussion, Conclusion, References.

Review: Can be prepared by invited authors or directly. It can be prepared to include the latest medical literature for
any subject that has medical characteristics. Abstract (about 300 words, unpartitioned, Turkish and English), titles,
references.

Case Report: These are rare or different articles in diagnosis and treatment. It should be supported with sufficient
number of photographs and diagrams. Abstract (about 250 words; no section; Turkish and English), Introduction,
case report, discussion, conclusion.

Letter to the Editor: The articles that are published in the journal within the last year include a maximum of 500 words
containing various opinions, experiences and questions of the readers. There are no Title and Abstract sections. The
number of references is limited to 5 (max. 10). It should be indicated which article (number, date) is dedicated and at
the end there should be the name, institution and address of the author. The answer to the letter is given by the editor
or the author (s) of the article and published in the journal.

Education: Scientific articles supported by the latest clinical and laboratory applications that send messages to readers
on current issues within the scope of the journal. Abstract (about 250 words; no section; Turkish and English), related
titles, references.

Book Evaluations: Evaluations of national or internationally accepted books of current value within the scope of the
journal.

WHAT SHOULD BE INDICATED BEFORE THE RESOURCES
ETHICAL DECLERATIONS

Ethics Committee Approval: The study was carried out with the permission of .......... Ethics Committee (Date........... ,
Decision No. ............ ).

Informed Consent: Written informed consent was obtained from all participants who participated in this ....study (If
study retrospective: Because the study was designed retrospectively, no written informed consent form was obtained
from patients.

Referee Evaluation Process: Externally peer-reviewed.
Conflict of Interest Statement: The authors have no conflicts of interest to declare.
Financial Disclosure: The authors declared that this study has received no financial support.

Author Contributions: All of the authors declare that they have all participated in the design, execution, and analysis
of the paper, and that they have approved the final version.

Acknowledgements: If any, it should be written before references.
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References: References should be written according to the order of arrival. If the number of authors in the source is 6
or less, all authors (surname and first name should be the first letter, the names of the authors should be separated by
commas) should be specified; (et al ”), the name of the article (only the first letter of the sentence and the first letter
of the special names will be capitalized), short journal name, year, volume, short page number (15-8, not 15-18) and a
space between the punctuation marks. The format used for the manuscript submission should be as specified in Index
Medicus (www.icmje.org). The list of references should only include studies that have been published or accepted for
publication or have a Doi number. Journal abbreviations should follow the style used in Cumulated Index Medicus
(http://www?2.bg.am.poznan.pl/czasopisma/medicus.php?lang=eng.). The number of references should be limited to
40 in research articles, 60 in reviews, 20 in case reports and 5 (max. 10) in letter to the editor. References should be
given in parentheses at the end of the sentence just before the period. For example (4,5). The author (s) is responsible
for the accuracy of the references. Importance should be given to the synthesis of domestic and foreign sources.

4. Figures and Table Titles

Titles should be written after the references. Each must be submitted as a separate image file (at least 300 dpi resolution,
jpg)-

After the article is accepted for publication, the first copy of the string will be sent to the responsible author by e-mail.

In this text, only the spelling errors will be corrected and no additions or substitutions will be made. The responsible
author will notify the editorial center by e-mail of the corrections within 2 days.

SOURCE WRITING EXAMPLES
Excerpt from journals;
Cesur S, Aslan T, Hoca NT, Cimen E Tarhan G, Cifci A. Clinical importance of serum neopterin level in patients with

pulmonary tuberculosis. Int ] Mycobacteriol 2014; 3: 15-8 (not 15-18).

Excerpt from the book;

Tos M. Cartilage tympanoplasty. 1st ed. Stuttgart-New York: Georg Thieme Verlag; 2009.

Excerpt from the book, which is the only author and editor;

Neinstein LS. The office visit, interview techniques, and recommendations to parents. In: Neinstein LS (ed). Adolescent
Health Care. A practical guide. 3rd ed. Baltimore: Williams & Wilkins; 1996: 46-60.

Excerpt from the book with multiple authors and editors;

Schulz JE, Parran T Jr.: Principles of identification and intervention. In: Principles of Addicton Medicine, Graem AW.
Shultz TK (eds). American Society of Addiction Medicine, 3rd ed. Baltimore: Williams & Wilkins; 1998: 1-10.

If the editor is also the author of the chapter in the book;

Diener HC, Wilkinson M (editors). Drug-induced headache. In: Headache. First ed., New York: Springer-Verlag;
1988: 45-67.

Excerpt from PhD/Undergraduate Thesis;

Kilic C. General Health Survey: A Study of Reliability and Validity. phD Thesis, Hacettepe University Faculty of
Medicine, Department of Psychiatrics, Ankara; 1992.

Excerpt from an internet site;

Site name, URL address, author names, access date should be given in detail.

Giving a Doi number;

Joos S, Musselmann B, Szecsenyi J. Integration of complementary and alternative medicine into the family market in
Germany: Result of National Survey. Evid Based Complement Alternat Med 2011 (doi: 10.1093/ecam/nep019).

For other reference styles, see “lCMJE Uniform Requirements for Manuscripts Submitted to Biomedical Journals:
Sample References”.

Eder I hereby declare that all or part of the material in this study has not previously been published in any place and
is not currently being evaluated elsewhere for publication. electronic submissions and all kinds of pre-declarations.

Sponsorship Statement

Authors should declare, if any, the roles of sponsors of the study:
1. Design of the study 2. Data collection, analysis and interpretation of the results 3. Writing the report
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CHECKLIST/CONTROL LIST
The checklist must be complete.

What should be in the article;

—Editor to Presentation Page
—Title Page
o FEthical Status,

“Conflict of Interest”

o Orcid numbers and author information should be on this page.
—Main Text

—Copyright Transfer Form

1.

Presentation page to the Editor: It should be written by the responsible author addressed to the editor. Phone
and E-mail must be added. The title, short name of the submitted article, mamis Unpublished previously, has not
been sent to any journal for review and is the original work of the authors “should include a Conflict of Interest
Statement".

. Title page: Turkish and English Article titles/Short titles, Authors and Institutions, Corresponding Author’s

postal address and telephone, Orcid no (mandatory since 2019) and E-mail addresses of all authors. Special
names and lowercase letters should be used in the title.

Main pages of the article: Turkish and English Article Titles/Short Titles, Turkish and English Abstract and
Keywords, Article Text, References, Table and Figure Titles, Tables. This page will not contain author names or
institution information.

Font: Titles should be “Times New Roman 12 and 12 pt, with 11 pt, double-spaced line spacing and 2.5 cm
indentation in all areas.

Abstract: Turkish abstract should start with OZ; “Giris/Amag, Gere¢ ve Yontem, Bulgular ve Sonug”. The
English abstract should begin with the title ABSTRACT and include the sections “Introduction/Aim, Material
and Method, Findings/Results, Conclusion”.

Keywords should be added under the abstract in “Keywords”, under “Abstract”. Keywords should be at least 3,
at most 6 words/words, separated by commas, and should be MeSH-compliant.

Material and Method section should indicate the approval of the Ethics Committee (it is recommended to
include the place, date, ethics committee number). In articles that do not require Ethics Committee Approval, it
should be stated that the Approval/Permission of the Institution has been obtained (in order to avoid Conflict of
Interest). Related documents should be sent on request. It should be noted that the author (s) is responsible for
ethical problems.

Statistical terms (such as p, r, a) should not be used in the discussion.

“Financial Support/Conflict of Interest Status”; should be stated before the bibliography and “Acknowledgment”
should be written before the bibliography.

10.References Representation; should be as detailed in the spelling rules. Journal’s number number “(2)” is not in

bibliography. In articles with up to six authors, the names of all authors should be written (with the first letter of
surname and first name), and for articles with seven or more authors, the first three authors should be cited as
et al (et al.). The name of the manuscript should be in the form of sentence usage (except for special names and
first letter). The journal should be given a short name. A space must be left between the punctuation marks
after the journal name.

11.Tables, Graphs, Pictures and Figures should be placed under a separate title after the bibliography. Figures/

Images (at least 300 dpi resolution, must be jpeg file) and Tables should be submitted as one or more separate
files.

12.Copyright Transfer Form: Must be filled in the original language of the manuscript. It must be signed by all

authors. In the absence of the signature of all authors, the Corresponding Author may take responsibility and
sign on behalf of all authors.



o MEDICINE

T PALLIATIVE CARE

YAYIN KURALLARI, YAYIN POLITiKASI, GENEL ILKELER VE GONDERME KURALLARI

YAZARLARA BIiLGI

Journal of Medicine and Palliative Care (JOMPAC) hakemli, agik erisimli, periyodik olarak ¢ikan bir dergidir.
Dergi yazim kurallarina gore diizenlenmis makaleler DergiPark sistemi iizerinden kabul edilmektedir. https://
dergipark.org.tr/tr/pub/jompac/archive web adresinden ve Dergipark web sayfasindan tiim sayilara iicretsiz olarak
erisilebilmektedir. Amacimiz uluslararas1 bir tabanda hastaliklarin teshis ve tedavisinde yenilikler iceren yiiksek
kalitede bilimsel makaleler yayimlamak ve bilime katk: saglamaktir. Yilda dort kez (Mart, Haziran, Eyliil, Aralik)
yayimlanmaktadir. Hakemli bir dergi olarak gelen yazilar biyomedikal makalelere ait Uluslararas1 Tip Dergileri
Editorleri Komitesi (www.icmje.org) tarafindan tanimlanan standart gereksinimler ile ilgili ortak kurallara
uygunlugu agisindan degerlendirilmektedir. Dergimizde yayimlanmis makalelerin tamamina elektronik ortamdan
ulagabilir, DergiPark web sitemizden (https://dergipark.org.tr/en/pub/jompac) okuyabilir, indirebilirsiniz. Amacimiz
siz meslektaslarimizin géndermis oldugu yayinlarin karar ve yayimlanma siirecini en kisa siirede sonuca ulastirmaktir.
Dergimizin kalitesini yiikseltmek i¢in her zaman Onerilere ve yapici elestirilere agik oldugumuzu ve bu konudaki
bildirimlere gereken hassasiyeti gosterecegimizi belirtmek isteriz. Makale isletim sisteminde ve atiflarda derginin
Ingilizce ad1 kullanilacaktir.

Journal of Medicine and Palliative Care (JOMPAC) kapsam olarak tibbin ve tipla ilgili saglik bilimlerinin her
brans: ile ilgili retrospektif/prospektif klinik ve laboratuvar ¢alismalary, ilging olgu sunumlari, davet tizerine yazilan
derlemeler, editére mektuplar, orijinal goriintiiler, kisa raporlar ve teknik yazilar1 yayimlayan bilimsel, hakemli bir
dergidir. Derginin dili Ingilizce ve Tiirk¢e'dir. Makaleler hem Tiirk¢e hem de Ingilizce olarak kabul edilmektedir.
Tiirkge gonderilen makalelerde ayrica Ingilizce Baglik, Abstract, Keywords olmali, Ingilizce olarak génderilen
makalelerde de ayrica Tiirkge Baglik, Oz, Anahtar Kelimeler olmalidir. Baska bir dergide yayimlanmis veya
degerlendirilmek {izere gonderilmis yazilar veya dergi kurallarina gore hazirlanmamis yazilar degerlendirme igin
kabul edilmez. Editor, yardimc editdr ve yayinct dergide yayimlanan yazilar i¢in herhangi bir sorumluluk kabul
etmez. Dergimizde yayimlanmis makalelerin tamamina elektronik ortamdan ulasabilir, https://dergipark.org.tr/tr/
pub/jompac web sitemizden okuyabilir, indirebilirsiniz. Yazilarin tiim bilimsel sorumlulugu yazar(lar)a aittir.

DERGI ADI

Journal of Medicine and Palliative Care

DERGI ADININ KISALTMASI
J Med Palliat Care/JOMPAC/jompac

YAZISMA ADRESI

Yazilar e-posta yoluyla sorumlu yazar tarafindan, DergiPark’a kayit olunduktan sonra DergiPark tizerinden https://
dergipark.org.tr/tr/journal/3258/submission/step/manuscript/new linkine girilerek génderilmelidir.

MAKALE GENEL YAZIM KURALLARI

Yazilarin tiim bilimsel sorumlulugu yazar(lar)a aittir. Editor, yardimci editdr ve yayinci dergide yayimlanan yazilar
i¢in herhangi bir sorumluluk kabul etmez.

EDITORIYEL ON KONTROL DEGERLENDIRMESI

Journal of Medicine and Palliative Care (JOMPAC)e gonderilen yazilar format ve intihal agisindan degerlendirilir.
Formata uygun olmayan yazilar degerlendirilmeden sorumlu yazara geri gonderilir. Bu tarz bir zaman kaybinin
olmamasi i¢in yazim kurallar1 gozden gegirilmelidir. Basim i¢in gonderilen tiim yazilar iki veya daha fazla yerli/
yabanci hakem tarafindan degerlendirilir. Makalelerin degerlendirilmesi, bilimsel 6nemi, orijinalligi goz Oniine
almarak yapilir. Yayima kabul edilen yazilar editérler kurulu tarafindan igerik degistirilmeden yazarlara haber
verilerek yeniden diizenlenebilir. Makalenin dergiye gonderilmesi veya yayima kabul edilmesi sonrasi isim sirasi
degistirilemez, yazar ismi eklenip ¢ikartilamaz.
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BILIMSEL VE ETiK SORUMLULUK

Journal of Medicine and Palliative Care (JOMPAC)’in yayin ve yayin siiregleri, Diinya Tibbi Editorler Dernegi
(World Association of Medical Editors (WAME)), Yayin Etigi Komitesi (Committee on Publication Ethics (COPE)),
Uluslararas: Tibbi Dergi Editorleri Konseyi (International Council of Medical Journal Editors (ICMJE)), Bilim
Editorleri Konseyi (Council of Science Editors (CSE)), Avrupa Bilim Editorleri Birligi (EASE) ve Ulusal Bilgi
Standartlar1 Organizasyonu (National Information Standards Organization (NISO)) kurallarina uygun olarak
sekillendirilmistir. Dergi, Bilimsel Yayincilikta Seffaflik ve En Iyi Uygulama Ilkelerine (Principles of Transparency
and Best Practice in Scholarly Publishing (doaj.org/bestpractice)) uygundur.

Klinik aragtirma makalelerinin protokolii Etik Komitesi tarafindan onaylanmis olmalidir. Insanlar tizerinde yapilan
tim ¢aligmalarda “Gereg ve Yontem” boliimiinde ¢aligmanin ilgili komite tarafindan onaylandigi veya ¢aligmanin
Helsinki ilkeler Deklarasyonuna (https://www.wma.net/what-we-do/medical-ethics/declaration-of-helsinki/)
uyularak gerceklestirildigine dair bir ctimle yer almalidir. Caliymaya dahil edilen tiim kisilerin Bilgilendirilmis
Onam Formu’nu imzaladigl metin iginde belirtilmelidir. Journal of Medicine and Palliative Care (JOMPAC)’e
génderilen makalelerdeki ¢aligmalarin Helsinki Ilkeler Deklarasyonu’'na uygun olarak yapildigi, kurumsal etik
ve yasal izinlerin alindig1 varsayilacak ve bu konuda sorumluluk kabul edilmeyecektir. Calismada “Hayvan” 6gesi
kullanilmis ise yazarlar, makalenin Gere¢ ve Yontem bolimiinde hayvan haklarini Guide for the Care and Use of
Laboratory Animals (https://www.nap.edu/catalog/5140/guide-for-the-care-and-use-of-laboratory-animals)
prensipleri dogrultusunda koruduklarini, calismalarinda ve kurumlarinin etik kurullarindan onay aldiklarini
belirtmek zorundadir. Olgu sunumlarinda hastanin kimliginin ortaya ¢ikmasina bakilmaksizin hastalardan
“Bilgilendirilmis riza” alinmalidir. Makalede Etik Kurul Onay1 alinmasi gerekli ise; alinan belge makale ile birlikte
gonderilmelidir. Makale yazarlar tarafindan akademik intihal 6nleme programindan gegirilmelidir. Makalenin etik
kurallara uygunlugu yazarlarin sorumlulugundadir.

Tiim makale bagvurulari intihal aragtirilmast i¢in taranmali ve sonrasinda dergi sistemine yiiklenmelidir. Intihal, atif
manipiilasyonu ve ger¢ek olmayan verilerden stiphelenilmesi veya arastirmalarin kotiiye kullanilmas: durumunda,
yayin kurulu COPE y6nergelerine uygun olarak hareket eder. Bakiniz: Guidance from the Committee on Publication
Ethics (COPE).

Yazar olarak listelenen her bireyin Uluslararast Tip Dergisi Editorleri Komitesi (ICMJE - www.icmje.org)
tarafindan onerilen yazarlik kriterlerini karsilamasi gerekir. ICMJE yazarligin asagidaki 4 kritere dayanmasin1 dnerir:
(1) Calismanin tasarimi, verilerin elde edilmesi, analizi veya yorumlanmasi (2) Dergiye gonderilecek kopyanin
hazirlanmasi veya bu kopyanin igerigini bilimsel olarak etkileyecek ve ileriye gotiirecek sekilde katki saglanmasi
(3) Yayimlanacak kopyanin son onayi (4) Caligmanin tiim boliimleri hakkinda bilgi sahibi olma ve tiim béliimleri
hakkinda sorumlulugu alma.

Bir yazar, yaptig1 calismanin bélimlerinden sorumlu olmanin yani sira, ¢alismanin diger belirli boliimlerinden
hangi ortak yazarlarin sorumlu oldugunu bilmeli ayrica yazarlar, ortak yazarlarinin katkilarinin biitiinligiine
giivenmelidir. Yazar olarak atananlarin tiimii yazarlik i¢in dort kriteri de karsilamali ve dort kriteri karsilayanlar yazar
olarak tanimlanmalidir. Dort kriterin tiimiinii karsilamayanlara makalenin baslik sayfasinda tesekkiir edilmelidir.
Yayin kurulu yazarlik sartlarini karsilamayan bir kisinin yazar olarak eklendiginden siiphe ederse yazi daha fazla
incelenmeksizin reddedilecektir.

Journal of Medicine and Palliative Care (JOMPAC)e gonderilen bir ¢alisma igin bireylerden veya kurumlardan
alinan mali hibeler veya diger destekler Editér Kurulu'na bildirilmelidir. Potansiyel bir ¢ikar ¢atigmasini bildirmek
i¢cin, ICMJE Potansiyel Cikar Catismasi Bildirim Formu, katkida bulunan tiim yazarlar tarafindan imzalanmali ve
gonderilmelidir. Editorlerin, yazarlarin veya hakemlerin ¢ikar gatigmasi olasilig, derginin Editor Kurulu tarafindan
COPE ve ICMJE yonergeleri kapsaminda ¢oziimlenecektir. Derginin Editér Kurulu, tiim itiraz durumlarint COPE
kilavuzlar: kapsaminda ele almaktadir. Bu gibi durumlarda, yazarlarin itirazlari ile ilgili olarak yaz: isleri biirosu ile
dogrudan temasa ge¢meleri gerekmektedir. Gerektiginde, dergi i¢inde ¢oziilemeyen olaylar1 ¢6zmek i¢in bir kamu
denetgisi atanabilir. Bag editor itiraz durumlarinda karar alma siirecinde alinacak kararlarla ilgili nihai otoritedir.
Yazarlar, dergiye bir makale gonderirken, yazilarin telifhaklarini Journal of Medicine and Palliative Care (JOMPAC)e
devretmis olmay1 kabul ederler. Yaz1 yayimlanmamak iizere reddedilirse veya herhangi bir sebepten geri ¢ekilirse telif
hakki yazarlara geri verilir.Sekiller, tablolar veya diger basili materyaller de dahil olmak {izere basili ve elektronik
formatta daha once yayimlanmis igerik kullaniliyorsa yazarlar telif haklar1 sahiplerinden gerekli izinleri almalidur.
Bu konudaki hukuki, finansal ve cezai yiikiimliiliikkler yazarlara aittir. Journal of Medicine and Palliative Care'de
(JOMPAC) yaymmlanan makalelerde belirtilen ifade veya goriisler, editorlerin, yayin kurulunun veya yaymcinin
goriislerini yansitmaz; editorler, yayin kurulu ve yaymnci bu tiir materyaller icin herhangi bir sorumluluk veya
yikiimliiliik kabul etmez. Yayinlanan icerikle ilgili nihai sorumluluk yazarlara aittir.


https://publicationethics.org/
http://www.icmje.org/
https://doaj.org/bestpractice
https://www.wma.net/what-we-do/medical-ethics/declaration-of-helsinki/
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http://www.icmje.org/
http://www.icmje.org/
https://publicationethics.org/
http://www.icmje.org/
https://publicationethics.org/

MAKALE “BASKA BIR YERDE YAYIMLANMAMISTIR” IBARESI

Her yazar makalenin bir boliimiiniin veya tamaminin bagka bir yerde yayimlanmadigini ve ayni anda bir diger
dergide degerlendirilme siirecinde olmadigini, editdre sunum sayfasinda belirtmelidirler. Kongrelerde sunulan sozlii
veya poster bildirilerin, baslik sayfasinda kongre ads, yer ve tarih verilerek belirtilmesi gereklidir. Dergide yayimlanan
yazilarin her tiirlit sorumlulugu (etik, bilimsel, yasal, vb.) yazarlara aittir.

YAYIN HAKKI DEVIR FORMU

Telif Hakki Devir Formu (https://dergipark.org.tr/tr/journal/3258/file/3177/show) linkinden temin edilebilir.
Makalenin ana dilinde (makalenin dili Ingilizce ise, Ingilizce olmalidir, makalenin dili Tiirkge ise, Tiirkge olmalidir)
doldurulmali, makale (https://dergipark.org.tr/tr/journal/3258/submission/step/manuscript/new) adresi {izerinden
yiiklenirken on-line olarak gonderilmelidir 1976 Copyright Acte gore, yayimlanmak iizere kabul edilen yazilarin her
tiirli yayin hakki yayinciya aittir.

YAZIM DiLi KONTROLU

Derginin yayin dili Tiirkge ve Ingilizcedir, makaleler hem Tiirkce hem de Ingilizce olarak kabul edilmektedir. Tiirkge
yazilan yazilarda diizgiin bir Tiirkge kullanimi 6nemlidir. Bu nedenle Tiirk Dil Kurumunun Tiirkce sozliigii veya
www.tdk.org.tr adresi ayrica Tiirk tibbi derneklerinin kendi branglarina ait terimler sézliigii esas alinmalidir. Ingilizce
makaleler ve Ingilizce Abstract génderilmeden once profesyonel bir dil uzmani tarafindan kontrol edilmelidir.
Yazidaki yazim ve gramer hatalari icerik degismeyecek sekilde Ingilizce dil danismanimiz ve redaksiyon komitemiz
tarafindan diizeltilmektedir.

ISTATiISTiK DEGERLENDiRMESi

Tim prospektif, deneysel ve retrospektif aragtirma makaleleri istatistik yoniinden (gerekirse istatistik uzmani
tarafindan) degerlendirilmeli ve uygun plan, analiz ve raporlama ile belirtilmelidir.

YAYIMA KABUL EDILMESI

Editor ve hakemlerin uygunluk vermesi sonrasi makalenin gonderim tarihi esas alinarak yayim sirasina alinir. Her
yaz1 i¢in bir Doi numaras: alinir.

MAKALE YAZIM KURALLARI

Yazilar Microsoft Word programu ile ¢ift satir aralikli ve baglik yazilar1 (Makale Adi, Oz, Abstract, Giris, Gereg ve
Yontem, Bulgular, Tartigma, Kaynaklar vs.) 12 punto olarak, makalenin diger kisimlar1 11 punto olacak sekilde,
her sayfanin iki yaninda ve alt ve iist kisminda 2,5 cm bogluk birakilarak yazilmalidir. Yazi stili Times New Roman
olmalidir. “System International” (SI) unitler kullanilmalidir. $ekil, tablo ve grafikler metin iginde refere edilmelidir.
Kisaltmalar, kelimenin ilk gegtigi yerde parantez iginde verilmelidir. Tiirk¢e makalelerde %50 bitisik yazilmali,
ayni sekilde Ingilizcelerde de 50% bitigik olmalidir. Tiirk¢ede ondalik sayilarda virgiil kullanilmal (55,78) Ingilizce
yazilarda nokta (55.78) kullanilmalidir. Aragtirma makalesi ve derleme 4000, olgu sunumu 2500, editére mektup
500 kelimeyi (ABSTRACT/OZ ve REFERENCES/KAYNAKLAR harig olmak iizere) gegmemelidir. Oz sayfasindan
itibaren sayfalar numaralandirilmalidir.

Yazinin Boliimleri

1. Editore Sunum Sayfasi

Journal of Medicine and Palliative Care (Tip ve Palyatif Bakim Dergisi)de yayimlanmak {izere degerlendirilmesi
isteginin belirtildigi, makalenin sorumlu yazar: tarafindan dergi editoriine hitaben goénderdigi yazidir. Bu kisimda
makalenin bir bolimiiniin veya tamaminin bagka bir yerde yayimlanmadigi ve aymi anda bir diger dergide
degerlendirilme siirecinde olmadigi, “Maddi Destek ve Cikar Iliskisi” durumu, dil ve istatistik kontroliiniin yapildig:

belirtilmelidir.

2. Bagslik Sayfas:

Sayfa basinda gonderilen makalenin kategorisi belirtilmedir (klinik analiz, arastirma makalesi, deneysel ¢alisma, olgu
sunumu, derleme vs). Tiim yazarlarin ad ve soyadlar1 yazildiktan sonra iist simge ile 1den itibaren numaralandirilip,
calistiklar1 kurum, klinik, sehir ve {ilke yazar isimleri altina eklenmelidir. Baslik sayfasinda her yazarin Orcid no
bilgisi, e-posta adresi olmalidir. Bu sayfada Sorumlu Yazar belirtilmeli isim, acik adres, telefon ve e-posta bilgileri
eklenmelidir (Dergimizin formati geregi adres bilgileri, kurumlar1 makale dili Tiirkge ise Tiirkge olarak, Ingilizce ise
Ingilizce olarak belirtilmelidir). Kongrelerde sunulan Sozlii veya Poster bildiriler baglik sayfasinda kongre ads, yer ve
tarih verilerek belirtilmelidir.


https://dergipark.org.tr/tr/journal/3258/file/3177/show
https://dergipark.org.tr/tr/journal/3258/submission/step/manuscript/new

3. Makale Dosyast
Yazar ve kurum isimleri bulunmamalidir, bu bilgiler sadece baslik sayfasinda olmalidir.

Baglik: Kisa ve net bir baglik olmalidir. Kisaltma icermemeli, Tiirkge ve Ingilizce olarak yazilmalidir. Oz: Tiirkge ve
ingilizce (Abstract) yazilmalidir. Arastirma makalelerinde Oz; Amag, Gereg, Yontem, Bulgular ve Sonug boliimlerine
ayrilmali ve 400 kelimeyi gegmemelidir. Derleme, olgu sunumlari ve benzerlerinde Oz; kisa ve tek paragraflik olmals,
derlemelerde 300, olgu sunumlarinda 250 kelimeyi gegmemelidir.

Anahtar Kelimeler: Tiirk¢e Oz’iin ve Ingilizce Abstract'in sonlarinda bulunmalidir. En az 3 en fazla 6 adet yazilmalidir.
Kelimeler birbirlerinden noktali virgiil ile ayrilmalidir. Ingilizce Anahtar Kelimeler (Keywords) “Medical Subject
Headings (MESH)"e uygun (www.nlm.nih.gov/mesh/MBrowser.html) olarak verilmelidir. Tiirk¢e Anahtar Kelimeler
“Tirkiye Bilim Terimleri’ ne uygun olarak verilmelidir (www.bilimterimleri.com). Bulunamamas: durumunda bire
bir Tiirkce terciimesi verilmelidir.

Sekil, Fotograf, Tablo ve Grafikler: Metin icinde gectigi yerlerde ilgili ctimlenin sonunda belirtilmeli, metin igine
yerlestirilmemeli, kaynaklardan sonra metin sonuna eklenmelidir. Kullanilan kisaltmalar altindaki agiklamada
belirtilmelidir. Daha 6nce basilmis sekil, resim, tablo ve grafik kullanilmis ise yazili izin alinmalidir ve bu izin agiklama
olarak sekil, resim, tablo ve grafik agiklamasinda belirtilmelidir. Makale yazarlar tarafindan akademik intihal 6nleme
programindan gegirilmelidir. Resim/fotograf jpeg ve en az 300 dpi ¢oziiniirliikte olmalidir.

Metin Boéliimleri: Yayimlanmak iizere génderilecek yazi 6rnekleri su sekildedir.

Editériyel Yorum Tartisma: Yayinlanan orijinal arastirma makaleleri ile ilgili, arastirmanin yazarlar1 disindaki, o
konunun uzmani tarafindan degerlendirilmesidir. Dergide makalelerden 6nce yayimlanir.

Aragtirma Makalesi: Prospektif-retrospektif ve her tiirlii deneysel ¢aligmalar yayimlanabilmektedir. Girig, Gereg ve
Yontem, Bulgular, Tartisma, Sonug olarak gh'izenlenmelidir. Oz (yaklasik 400 kelime; amag, gere¢ ve yontem, bulgular
ve sonug boliimlerinden olusan Tiirkge ve Ingilizce), Giris, Gereg ve Yontem, Bulgular, Tartigma, Sonug, Kaynaklar.

Derleme: Davet edilen yazarlar tarafindan veya dogrudan hazirlanabilir. Tibbi 6zellik gosteren her tiirli konu i¢in son
tip literatiirinii de igine alacak sekilde hazirlanabilir. Oz (yaklagik 300 kelime, boliimsiiz, Tiirk¢e ve Ingilizce), konu
ile ilgili Basliklar, Kaynaklar.

Olgu Sunumu: Tan1 ve tedavide farklilik gsteren veya nadir goriilen makalelerdir. Yeterli sayida fotograflarla ve
semalarla desteklenmis olmalidir. Oz (yaklagik 250 kelime; boliimsiiz; Tiirkge ve Ingilizce), Giris, Olgu sunumu,
Tartigsma, Sonug olarak diizenlenmelidir.

Editére Mektup: Dergide son bir yil icinde yayimlanan makaleler ile ilgili okuyucularin degisik goriis, tecriibe ve
sorularini iceren en fazla 500 kelimelik yazilardir. Baglik ve Oz béliimleri yoktur. Kaynak sayisi 5 (en fazla 10) ile
sinirhidir. Hangi makaleye (sayi, tarih verilerek) ithaf olundugu belirtilmeli ve sonunda yazarin ismi, kurumu, adresi
bulunmalidir. Mektuba cevap, editér veya makalenin yazar(lar)1 tarafindan, yine dergide yayimlanarak verilir.

Egitim: Derginin kapsami iginde giincel konularda okuyucuya mesaj veren son klinik ve laboratuvar uygulamalarin
da destekledigi bilimsel makalelerdir. Oz (yaklasik 250 kelime; boliimsiiz; Tiirkge ve Ingilizce), konu ile ilgili Bagliklar,
Kaynaklar.

Kitap Degerlendirmeleri: Derginin kapsami iginde giincel degeri olan ulusal veya uluslararasi kabul gérmiis kitaplarin
degerlendirmeleridir.

KAYNAKLARDAN HEMEN ONCE BELIiRTiLMESI GEREKENLER
ETiK BEYANLAR

Etik Kurul Onay1 (Eger gerekiyorsa): “Calisma igin ........... Etik Kurulu'ndan ........ tarih ve ...... say1 /karar no ile etik
kurul onay1 alinmistir” ifadesiyle yazarlar tarafindan belirtilmelidir.

Aydinlatilmis Onam: Bu ¢alismaya katilan hasta(lar)dan yazili onam alinmistir (Olgu sunumlarinda ve kisilerle
yapilan prospektif caliymalarda mutlaka olmalidir. Eger ¢aligma retrospektif ise: “Aydinlatilmig Onam: Caligma
retrospektif olarak dizayn edildigi i¢in hastalardan aydinlatilmis onam alinmamuistir” ifadesiyle yazarlar tarafindan
belirtilmelidir.

Hakem Degerlendirme Siireci: “Harici gift kor hakem degerlendirmesi” ifadesiyle yazarlar tarafindan belirtilmelidir.

Cikar Catismasr: “Yazarlar bu ¢alismada herhangi bir ¢ikara dayal: iliski olmadigini beyan etmislerdir” ifadesiyle
yazarlar tarafindan belirtilmelidir.

Finansal Destek: “Yazarlar bu ¢caligmada finansal destek almadiklarini beyan etmislerdir” ifadesiyle yazarlar tarafindan
belirtilmelidir.

Yazar Katkilari: “Yazarlarin tiimi; makalenin tasarimina, yiiriitilmesine, analizine katildigini ve son siiriimiinii
onayladiklarini beyan etmislerdir” ifadesiyle yazarlar tarafindan belirtilmelidir.

Tesekkiir Yazisi: Varsa kaynaklardan 6nce yazilmalidir.


www.nlm.nih.gov/mesh/MBrowser.html
www.bilimterimleri.com

Kaynaklar: Kaynaklar makalede gelis sirasina gore yazilmalidir. Kaynaktaki yazar sayisi1 6 veya daha az ise tiim
yazarlar (soyadi ve adinin ilk harfi olacak sekilde olmali, yazar isimleri birbirinden virgiil ile ayirilmali) belirtilmel,
7 veya daha fazla ise ilk 3 isim yazilip ve ark. (“et al”) eklenmeli, makale ismi (Tiimce seklinde sadece ciimlenin
ilk harfi ve 6zel isimlerin ilk harfi biiytik olacak), kisa dergi ads, yil, cilt, kisa sayfa no (15-8. seklinde olacak, 15-
18 olmayacak) eklenmeli ve noktalama isaretleri arasinda birer bosluk birakilmalidir. Kaynak yazimi i¢in kullanilan
format Index Medicus'ta belirtilen sekilde olmalidir (www. icmje.org). Kaynak listesinde yalnizca yayinlanmis ya da
yayinlanmasi kabul edilmis veya Doi numaras: almis ¢alismalar yer almalidir. Dergi kisaltmalar1 Cumulated Index
Medicus’ta kullanilan stile uymalidir (http://www2.bg.am.poznan.pl/czasopisma/ medicus.php?lang=eng.). Kaynak
sayisinin aragtirma makalelerinde 40, derlemelerde 60, olgu sunumlarinda 20, editore mektupta 5 (en fazla 10) ile
sinirlandirilmasina 6zen gosterilmelidir. Kaynaklar metinde ciimle sonunda nokta isaretinden hemen dnce parantez
kullanilarak belirtilmelidir. Ornegin (4,5). Kaynaklarin dogrulugundan yazar(lar) sorumludur. Yerli ve yabanci
kaynaklarin sentezine 6nem verilmelidir.

4. Sekil, Grafik, Resim ve Tablo Basliklar:
Bagliklar kaynaklardan sonra yazilmalidir. Her biri ayr1 bir gortintii dosyasi (en az 300 dpi ¢oziiniirliikte, jpg) olarak

gonderilmelidir.

Makalenin basima kabuliinden sonra Dizginin ilk diizeltme niishasi sorumlu yazara e-posta yoluyla gonderilecektir.
Bu metinde sadece yazim hatalar1 diizeltilecek, ekleme ¢ikartma yapilmayacaktir. Sorumlu yazar diizeltmeleri 2 giin
icinde bir dosya halinde e-posta ile yayin idare merkezine bildirecektir.

Kaynak Yazim Ornekleri

Dergilerden yapilan alints;

Cesur S, Aslan T, Hoca NT, Cimen E Tarhan G, Cifci A. Clinical importance of serum neopterin level in patients with
pulmonary tuberculosis. Int ] Mycobacteriol 2014; 3: 15-8 (15-18 degil).

Kitaptan yapilan alinty;

Tos M. Cartilage tympanoplasty. 1st ed. Stuttgart-New York: Georg Thieme Verlag; 2009.

Tek yazar ve editorii olan kitaptan alinti;

Neinstein LS. The office visit, interview techniques, and recommendations to parents. In: Neinstein LS (ed). Adolescent
Health Care. A practical guide. 3rd ed. Baltimore: Williams&Wilkins; 1996: 46-60.

Coklu yazar ve editorii olan kitaptan alint;

Schulz JE, Parran T Jr: Principles of identification and intervention. In:Principles of Addicton Medicine, Graham AW.
Shultz TK (eds). American Society of Addiction Medicine, 3rd ed. Baltimore: Williams&Wilkins; 1998: 1-10.
Eger editor ayni zamanda kitap icinde boliim yazari ise;

Diener HC, Wilkinson M (editors). Drug-induced headache. In: Headache. First ed., New York: Springer-Verlag;
1988: 45-67.

Doktora/lisans tezinden alint;

Kilig C. General Health Survey: A Study of Reliability and Validity. phD Thesis, Hacettepe University Faculty of
Medicine, Department of Psychiatrics, Ankara; 1992.

Bir internet sitesinden alinti;

Sitenin adi, URL adresi, yazar adlari, erisim tarihi detayli olarak verilmelidir.

Doi numarasi vermek;

Joos S, Musselmann B, Szecsenyi J. Integration of complementary and alternative medicine into family prac- tice in
Germany: Result of National Survey. Evid Based Complement Alternat Med 2011 (doi:10.1093/ecam/nep019).

Diger referans stilleri i¢in “lCMJE Uniform Requirements for Manuscripts Submitted to Biomedical Journals: Sample
References” sayfasini ziyaret ediniz.

“Bu ¢aligmanin i¢indeki materyalin tamami ya da bir kisminin daha 6nce herhangi bir yerde yayimlanmadigin: ve
halihazirda da yayin icin bagka bir yerde degerlendirilmede olmadigini beyan ederim.” Bu 400 kelimeye kadar olan
ozler harig, sempozyumlar, bilgi aktarimlari, kitaplar, davet tizerine yazilan makaleler, elektronik formatta gonderimler
ve her tiirden 6n bildirileri igerir.


www.icmje.org
http://www2.bg.am.poznan.pl/czasopisma/medicus.php%3Flang%3Deng.

Sponsorluk Beyani

Yazarlar asagida belirtilen alanlarda, varsa ¢alismaya sponsorluk edenlerin rollerini beyan etmelidirler:

1. Calismanin dizayni 2. Veri toplanmasi, analizi ve sonuglarin yorumlanmasi 3. Raporun yazilmasi

KONTROL LiSTESI

Kontrol listesindekiler eksiksiz yapilmalidir.

Makalede mutlaka olmasi gerekenler;

—Editore Sunum Sayfas:

—Bagslik Sayfasi

o Ftik Durum,
« “Cikar Catismast Durumu” belirtir ciimle,

« Orcid numaralari ve yazar bilgileri bu sayfada olmalidir.

—Ana Metin
—Telif Hakk: Devri Formu

1.

Editore Sunum Sayfasi: Sorumlu Yazar tarafindan editére hitaben yazilmis olmalidir. Telefon ve E-posta
eklenmelidir. Gonderilen makalenin adi, kisa adi, “Daha 6nceden yayimlanmamis, su an herhangi bir dergiye
degerlendirilmek iizere gonderilmemistir ve yazarlarin kendi orijinal ¢aligmasidir” ibaresi, “Cikar Catigmasi
Beyan1” icermelidir.

Baglik sayfas: Tiirkce ve Ingilizce Makale basliklari/Kisa bagliklar, Yazarlar ve Kurumlari, Sorumlu Yazar posta
adresi ve telefon, tiim yazarlarin Orcid no (2019 yilindan itibaren zorunludur) ve E-posta adresleri. Baglikta 6zel
isimler ve ilk harf disinda kiiciik harf kullanilmalidar.

Makalenin Ana Metin sayfalar1: Tiirkce ve Ingilizce Makale Bagliklari/Kisa Bagliklar, Tiirkge ve Ingilizce Oz/
Abstract ve Anahtar Kelimeler/Keywords, Makale Metni, Kaynaklar, Tablo ve Sekil Basliklari, Tablolar. Bu
sayfada yazar isimleri, kurum bilgileri olmayacaktir.

Yazi1 tipi: Bagliklarda “Times New Roman” ve 12 punto olmali, makalenin diger kisimlarinda 11 punto, cift
bosluklu satir arasi ve tiim alanlarda 2,5 cm girinti ayariyla yazilmalidir.

Oz/Abstract: Tiirke 6zet OZ ile baslamali; “Giris/Amag, Gereg ve Yontem, Bulgular ve Sonug” kisimlarini
icermelidir. Ingilizce 6zet ABSTRACT baghgiyla baslamali “Introduction/Aim, Material and Method, Findings/
Results, Conclusion” kisimlarini icermelidir.

Anahtar Kelimeler/Keywords: Tiirkce Oz kisminin altina “Anahtar Kelimeler”, Ingilizce “Abstract” kisminin
altinda “Keywords” (birlesik) halde eklenmelidir. Anahtar kelimeler en az 3, en ¢ok 6 kelime/sozciik olmal,
birbirlerinden virgiille ayirilmali ve MeSHe uygun olmalidir.

Gereg ve Yontem kisminda Etik Kurul Onayi alindig1 (Alindig yer, tarih, etik kurul no olacak sekilde yazilmas:
onerilir) belirtilmelidir. Etik Kurul Onay1 gerektirmeyen makalelerde Kurum Onay1/Izni alindigi (Cikar Catigmast
olmamast i¢in) belirtilmelidir. Ilgili belgeler talep edildiginde gonderilmelidir. Etik problemlerde sorumlulugun
yazar(lar)da oldugu unutulmamalidir.

Tartismada istatistiksel terimler (p, r, a gibi) kullanilmamalidir.

“Maddi Destek/Cikar Catismasi Durumu” kaynak¢adan 6nce belirtilmeli, “Tesekkiir Yazist” varsa kaynak¢adan
once yazilmalidir.

10.Kaynak Gosterimi; yazim kurallarinda detayli anlatildig: gibi olmalidir. Derginin say1 numarasi “(2)” parantez

icinde olacak sekilde bizim kaynak¢a gosterimimizde bulunmamaktadir. Alti yazara kadar yazar1 olan
makalelerde biitiin yazarlarin adi yazilmali (Soyad: ve Adinin ilk harfi olacak sekilde), yedi ve daha tstii yazarl
makalelerde ilk {i¢ yazar, et al. (ve ark.) seklinde kaynak gosterilmelidir. Makalenin ad1 Tiimce kullanimi seklinde
(ozel isimler ve ilk harf disinda kiigiik harf kullanilmalidir) olmalidir. Derginin kisa ad1 verilmelidir. Dergi
adindan sonraki noktalama isaretleri arasinda birer bosluk birakilmalidir.

11.Tablo, Sekil ve Resimler ayr1 bir baslik altinda kaynak¢adan sonra yerlestirilmelidir. $ekil/Resim (En az 300 dpi

¢oziiniirliikte, jpeg dosyasi olmalidir) ve Tablolar ayri bir veya daha fazla dosya halinde gonderilmelidir.

12.Telif Hakki Devri Formu: Makalenin asil dilinde doldurulmalidir. Tiim yazarlar tarafindan imzalanmalidir. Tim

yazarlarin imzasinin olmadig1 durumlarda Sorumlu Yazar tiim yazarlar adina sorumlulugu alarak imzalayabilir.



