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Research Article | Arastirma Makalesi

ASSOCIATION OF N-TERMINAL PROHORMONE BRAIN NATRIURETIC
PEPTIDE LEVEL AND ECHOCARDIOGRAPHIC LEFT VENTRICULAR SYSTOLIC
OR DIASTOLIC DYSFUNCTION IN NON-ACUTE DYSPNEA

AKUT OLMAYAN DISPNEDE N-TERMINAL PROHORMON BEYIN NATRIURETIK PEPTIT
SEVIYESI ILE EKOKARDIYOGRAFIK SOL VENTRIKUL SISTOLIK VEYA DIYASTOLIK ISLEV

BOZUKLUGU ILISKISi

M@Pelin Karaca Ozer?", @Elif Ayduk Govdeli?

stanbul University, Istanbul Medical Faculty, Department of Cardiology, Istanbul, Turkiye.

-

ABSTRACT

Objective: The aim of the study was to evaluate serum N-terminal
prohormone brain natriuretic peptide (NT-proBNP) level and
evidence of left ventricular (LV) systolic dysfunction (SD) or
diastolic dysfunction (DD) in non-obese patients with non-acute
dyspnea.

Methods: This study retrospectively evaluated the serum NT-
proBNP level and LV SD or DD from transthoracic
echocardiography (TTE) in patients with non-acute dyspnea
between October 2020 and October 2021. The normal limit for the
serum NT-proBNP level (125 pg/ml) was used as the cut-off value.
Results: Ultimately, 435 patients were included in the study. In
61% of the patients (n=264), the NT-proBNP level was elevated (>
125 pg/ml). There was no evidence of SD or DD in 56% of the
patients (n=147) with > 125 pg/ml. The patients whose NT-proBNP
> 125 but who had no SD or DD had a significantly higher H2FPEF
score > 6, atrial fibrillation, malignancy, previous COVID-19, and
need for hospitalization than the patients whose NT-proBNP < 125
and who had no SD or DD (13% vs. 4%; 5% vs. 1%; 16% vs. 9%; 29%
vs. 5%; and 25% vs. 11%, respectively). An NT-proBNP value <
752.1 pg/ml excluded SD with 72.5% sensitivity and 83.1%
specificity and < 350.3 pg/ml excluded DD with 71.3% sensitivity
and 75.5% specificity.

Conclusion: A high NT-proBNP value does not always indicate SD
or DD. NT-proBNP measurement may detect not only overt heart
failure but also subclinical LV dysfunction in various clinical
entities, in addition to adding prognostic significance in non-acute
dyspnea.

Keywords: Dyspnea, heart failure, NT-proBNP

oz

Amag: Bu calismanin amaci, akut olmayan nefes darlig sikayeti
olan, obez olmayan hastalarda serum N-terminal prohormon
beyin natrilretik peptit (NT-proBNP) dlzeyinin ve sol ventrikdl
(SV) sistolik  disfonksiyonunun  (SD) veya diyastolik
disfonksiyonunun (DD) kanitlarini degerlendirmektir.

Yéntem: Bu c¢alismada, Ekim 2020 ile Ekim 2021 arasinda akut
olmayan nefes darligi sikayeti ile bagvuran hastalarda transtorasik
ekokardiyografi (TTE) ile degerlendirilen SV SD veya DD varligi ile
serum NT-proBNP dizeyi geriye doniik olarak degerlendirildi.
Serum NT-proBNP diizeyi icin normal sinir (125 pg/ml) cut-off
degeri olarak kullanildi.

Bulgular: Toplamda 435 hasta calismaya dahil edildi. Hastalarin
%61'inde (n=264), NT-proBNP diizeyi yuksekti (> 125 pg/ml). > 125
pg/ml olan hastalarin %56'sinda (n=147) SD veya DD kaniti yoktu.
NT-proBNP’si artmis ancak SD veya DD'si olmayan hastalarda,
H2FPEF skoru = 6, atriyal fibrilasyon, malignite, 6nceki COVID-19
ve hastaneye yatis ihtiyaci olan hastalar, NT-proBNP'si normal olan
ve SD veya DD olmayan hastalara gore anlamh olarak daha
yiksekti (sirasiyla %13'e karsi %4; %5'e karsl %1; %16'ya karsi %9;
%29'a karsi %5; ve %25'e karsl %11). NT-proBNP degerinin < 752,1
pg/ml olusu SD’u %72,5 duyarlilik ve %83,1 6zgiillik ile ve < 350,3
pg/ml olusu DD’u %71,3 duyarllikla ve %75,5 6zgullik ile digladi.
Sonug: Yiksek bir NT-proBNP degeri her zaman SD veya DD'yi
gostermez. NT-proBNP Ol¢imi, akut olmayan dispnede
prognostik 6nem eklemenin yani sira, gesitli klinik durumlarda
sadece asikar kalp yetersizligini degil, ayni zamanda subklinik SV
disfonksiyonunu da saptayabilir.

Anahtar Kelimeler: Dispne, kalp yetersizligi, NT-proBNP
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Karaca Ozer and Govdeli, Natriuretic Peptide in Non-Acute Dyspnea

Introduction

Measurement of natriuretic peptides (NPs) is important
for clinical decision-making when evaluating patients
with suspected heart failure (HF).1?

Studies of the role of NPs had shown that they are
valuable in excluding the presence of HF due to their high
sensitivity. However, the low specificity of the test that
measures NPs limits its usefulness.?? In addition, the lack
of a precise reference range for the NP level indicative of
HF creates difficulties in assessing the diagnostic utility of
the test.

Cut-off points for NPs have been recommended in
guidelines, including the most recently published HF
guidelines.>® However, the frequent absence of
echocardiographic HF with elevated brain NP (BNP) in
outpatient clinics suggests that it is necessary to continue
to evaluate the impact of clinical factors on decision cut-
off points.

The diagnostic value of serum N-terminal prohormone
brain natriuretic peptide (NT-proBNP), the decision cut-
off points that maximize its diagnostic value, how it
performs in daily practice in patients with non-acute
dyspnea, and the interpretation of its high level in
patients without HF are the areas of interest in this study.

Methods

This is a single-center, cross-sectional study conducted
retrospectively on 435 non-obese patients who visited
cardiology outpatient clinic between October 2020 and
October 2021 with the complaint of dyspnea, whose NT-
proBNP levels were measured and who underwent
transthoracic echocardiography (TTE).

Patients with acute dyspnea and emergency
presentations such as acute coronary syndrome,
myocarditis, acute pulmonary embolism, and
pneumonia; patients with explainable cardiac dyspnea
such as moderate to severe valvular heart disease,
cardiomyopathy; and patients with chronic renal failure
and a body mass index (BMI) > 35 kg/m? were excluded
from this study.

The study protocol was implemented according to the
principles of the Declaration of Helsinki and was
approved by the local Ethics Committee (approval
number: 2067; 12/2021).

Conventional Echocardiographic Analysis

Examinations were performed using Vivid 7 (GE), IE33
(Philips), or Vivid T8 (GE) echo devices, with a middle-
range frequency (3-8 MHz) broadband transducer to
evaluate parasternal and apical images (2D, M-mode,
Doppler echo), with the patient placed in the left lateral
decubitus position. Images were obtained using the
techniques recommended by the American Society of
Echocardiography guidelines.”

LV systolic dysfunction (SD) was defined as LV ejection
fraction (EF) < 50%. The presence or absence of diastolic
dysfunction (DD) in patients with a normal LVEF are

based on the assessment of four variables. These
variables and their cutoff values include: Septal e' < 7
cm/sec or lateral e' < 10 cm/sec, average E/e' > 14, left
atrial volume index (LAVI) > 34 mL/m? and peak TR
velocity > 2.8 m/sec. DD is present if more than half of
the available variables are abnormal (> 50% positive)
according to the guidelines for the evaluation of LV
diastolic function by TTE.®

Calculating H2FPEF Score

(1) BMI > 30 kg/m?(H); (2) the use of > 2 antihypertensive
medications (H); (3) the presence of atrial fibrillation (AF)
(F); (4) pulmonary hypertension defined as systolic
pulmonary artery pressure (sPAP) > 35 mmHg (P); (5) an
age > 60 years (E); and (6) elevated filling pressures
evident from E/e' > 9 (F). The presence of paroxysmal or
persistent AF yields 3 points, a BMI > 30 kg/m? yields 2
points, and all the other criteria listed above yield 1
point.®

Natriuretic Peptide Measurements

The same assay kits were used to measure each peptide
in each patient. Specifically, NT-proBNP was measured
using the Roche Elecys proBNP test (Roche Diagnostics,
Indianapolis, IN). NT-proBNP levels were evaluated
retrospectively from medical records.

Statistical Analysis

All statistical tests were conducted using the Statistical
Package for the Social Sciences 26.0 for Windows (SPSS
Inc., Chicago, IL, USA). The Kolmogorov-Smirnov test was
used to analyze the normality of the data. Continuous
data are expressed as mean t standard deviation (SD),
and categorical data are expressed as percentages. A chi-
square or Fisher’s exact test was used to assess the
differences in categorical variables between the groups.
A Student’s t-test or the Mann—Whitney U test was used
to compare unpaired samples as needed. The
relationships among the parameters were assessed using
Pearson’s or Spearman’s correlation analysis according
to the normality of the data. The primary analysis used
ANOVA to compare all reported data for parametric
variables, whereas the Kruskal-Wallis test was used for
comparison among non-parametric variables between
groups. Univariate and multivariate logistic regression
analyses were used to identify the independent variables
of hospitalization. The results of the univariate and
multivariate regression analyses are presented as odds
ratios with 95% confidence intervals (Cls). For the pro-
BNP levels, receiver operating characteristic (ROC) curves
were obtained, and the optimal values with the greatest
total sensitivity and specificity in the exclusion of SD or
DD were selected. Significance was assumed at a two-
sided p < 0.05.

Results

A total of 435 patients were included in this study, the
mean age of whom was 58+9.7 years. Sixty-one percent
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(n=264) of them had an NT-proBNP level > 125 pg/ml and
thirty- nine percent (n=171) of them had an NT-proBNP
level < 125 pg/ml. There were no statistically significant
differences between the two groups in terms of age,
gender, and BMI.

DD and SD were more frequent in the patients with NT-
proBNP > 125 pg/ml (p < 0.001 for both). Of the 264

A total of 435 patients with
non-acute dyspnea

171 patients with
NT-proBNP<125 pg/ml

3 patients had LVEF < 50%
10 patients had DD

158 patients had no SD or DD

patients with NT-proBNP > 125 pg/ml, 34% (89 patients)
had DD and 11% (28) had an EF < 50%; while of the 171
patients with NT-proBNP < 125 pg/ml, only 10 patients
(6%) had DD and only three patients (2%) had an EF <
50%. The flow-chart diagram of the study was shown in
Figure 1.

NT-proBNP level measured +
TTE was performed

264 patients with
NT-proBNP 2125 pg/ml

28 patients had LVEF < 50%
89 patients had DD

147 patients had no SD or DD

Figure 1. The flow-chart diagram of the study

Coronary artery disease (CAD), AF, recovery from
coronavirus disease 2019 (COVID-19), and a need for
hospitalization were more common in the patients with
elevated NT-proBNP than in those without (36% vs. 18%,
p =0.002; 13% vs. 2%, p < 0.001; 26% vs. 6%, p < 0.001;
and 31% vs. 11%, p < 0.001, respectively).

The demographic, clinical, and echocardiographic
characteristics of the patients with NT-proBNP < 125
pg/ml and > 125 pg/ml, as well as with SD and DD, are
shown in Table 1.

There was no evidence of SD or DD with TTE in 158 (92%)
of the patients with NT-proBNP < 125 pg/ml and in 147
(56%) of the patients with > 125 pg/ml, for a total of 305
patients (70% of all the patients). The patients without SD
or DD but with NT-proBNP > 125 pg/ml had a significantly
higher H2FPEF score > 6, AF, malignancy, previous
COVID-19 ailment, and need for hospitalization than
those with NT-proBNP < 125 pg/ml (4% vs. 13%, p =
0.004; 1% vs. 5%, p =0.013; 9% vs. 16%, p = 0.049; 5% vs.
29%, p <0.001; and 11% vs. 25%, p = 0.002, respectively).
When the echocardiographic parameters were
compared, in the patients without echocardiographic SD
or DD but with NT-proBNP > 125 pg/ml, the
interventricular septal (IVS) thickness, LV mass index
(LVMI), right ventricle (RV), right atrium (RA), LAVI, sPAP,
and E/e’ ratio were higher than in the patients with NT-
proBNP < 125, and MAPSE was lower.

The demographic, clinical, and echocardiographic
characteristics of the patients with NT-proBNP < 125 and
> 125 without SD or DD are shown in Table 2.
NT-proBNP was positively correlated with age, hs-
troponin-T, sPAP, the H2FPEF score, LAVI, LVMI, the E/e’
ratio, and the IVS thickness, but was negatively
correlated with MAPSE, LV EF, and the E/A ratio (Table 3).
In the multivariate logistic regression analysis, the
presence of AF (OR 3.247,95% Cl1 1.127-9.352, p = 0.029)
and the NT-proBNP level (OR 1.000, 95% CI 1.000-1.000,
p = 0.006) were independent predictors of the need for
hospitalization (Table 4).

An NT-proBNP level > 125 pg/ml had a negative
predictive value (NPV) of 98% and a positive predictive
value (PPV) of 11% for SD, and an NPV of 94% and a PPV
of 33% for DD.

ROC curve analysis was performed to show the specificity
and sensitivity of NT-proBNP in excluding SD and DD.

An NT-proBNP value below 752.1 pg/ml excluded SD with
72.5% sensitivity and 83.1% specificity (AUC = 0.862, 95%
Cl = 0.812-0.912, p < 0.001) (Figure 2). The cut-off of
752.1 pg/ml for the NT-pro-BNP had a negative predictive
value of 95.8% (95% Cl = 93.57%—97.27%) for SD.

An NT-proBNP value below 350.3 pg/ml excluded DD
with 71.3% sensitivity and 75.5% specificity (AUC = 0.809,
95% Cl =0.763-0.855, p < 0.001) (Figure 3). The cut-off of
350.3 pg/ml for the NT-proBNP had a negative predictive
value of 88.85% (95% Cl = 85.47%-91.52%) for DD.
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Figure 2. ROC curve analysis showing the specificity and sensitivity of the NT-proBNP in excluding systolic dysfunction
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Figure 3. ROC curve analysis showing the specificity and sensitivity of the NT-proBNP in excluding diastolic dysfunction



Table 1. Demographic, clinical and echocardiographic characteristics of patients with NT-proBNP <125 and 2125 pg/ml

Karaca Ozer and Govdeli, Natriuretic Peptide in Non-Acute Dyspnea

Total Patients NT-proBNP<125 NT-proBNP2125
(n=435) (n=171, 39%) (n=264, 61%) p-value
Age (year) 58.02+9.7 54.18 +12.3 59.13+7.8 0.083
Gender, Male, n(%) 220 (50.6 %) 83 (48.5 %) 137 (51.9 %) 0.494
Female, n(%) 215 (49.4 %) 88 (51.5 %) 127 (48.1 %)

HR (bpm) 76.24 £ 13.9 76.33+14.4 76.31+14.4 0.722
BMI (kg/m?2) 28+4.8 27.32+4.3 28.63+4.7 0.463
LV EF <50% 51 (12%) 3 (2%) 28 (11%) <0.001*
LV diastolic dys + (n,%) 108 (25%) 10 (6%) 89 (33%) <0.001*

diastolic dys — (n,%) 327 (75%) 161 (94%) 166 (67%)
H,FPEF Score 2 6, n(%) 64 (16.7 %) 8 (4.7 %) 56 (21.2 %) <0.001*
H,FPEF Score 2 (0-9) 1(0-5) 3(0-9) <0.001*
HT, n(%) 135 (31%) 43 (25%) 92 (35%) 0.077
DM, n(%) 91 (21%) 30 (18%) 61 (23%) 0.178
CAD, n(%) 126 (29%) 30 (18%) 96 (36%) 0.002*
COPD, n(%) 78 (18%) 27 (16%) 51 (19%) 0.236
AF, n(%) 36 (8%) 3 (2%) 33 (13%) <0.001*
Malignancy, n(%) 50 (12%) 14 (8%) 36 (14%) 0.082
Previous COVID-19, n(%) 80 (18%) 11 (6%) 69 (26%) <0.001*
Hospitalization, n(%) 100 (23%) 19 (11%) 81 (31%) <0.001*

Laboratory Findings
Hgb (gr/dl) 12.67+2.1 13.29+ 1.6 12.19+2.2 <0.001*
Creatinine (mg/dl) 0.8+0.2 0.77+0.2 0.82+0.2 0.174
Hs-troponin-T (pg/ml) 4.47 (3-588) 3(3-104) 7.13 (3-588) <0.001*
NT-proBNP (pg/ml) 133.5(6.95-14364) 65.63 (6.95-123.8) 383 (127.5-14364) <0.001*

Treatment
Beta-blocker, n(%) 147 (34%) 31 (18%) 116 (44%) <0.001*
CCB, n(%) 95 (22%) 29 (17%) 66 (25%) 0.102
ACE inh/ ARB, n(%) 144 (32%) 32 (19%) 112 (42%) <0.001*
Diuretic, n(%) 107 (25%) 15 (8%) 92 (35%) <0.001*
Statin, n(%) 125 (28%) 39 (22%) 86 (33%) 0.028*
Chemotherapy, n(%) 50 (12%) 14 (8%) 36 (14%) 0.082

Echocardiography
LVEDV (ml) 97.54£21.9 97.1+19.7 97.91+239 <0.001*
LVESV (ml) 35.82+16.7 33.69+12 37.65+£19.7 <0.001*
EF (%) 62.56+9 64.67 + 6.1 60.75 + 10.7 <0.001*
LVEDD (mm) 458 +4.2 45.75+3.9 45,84+ 4.6 <0.001*
IVS (mm) 11.3+2.1 109+1.6 11.7+2 <0.001*
LV mass index (gr/m?) 124.76 £ 39.5 111.96 + 28.23 135.73+445 <0.001*
LA (mm) 36.9t4.9 35.5t4.4 38.2+5.1 <0.001*
RV (mm) 26.81+2.6 26.6+2.7 269125 <0.001*
RA (mm) 32.5+3.7 316+3 33304 <0.001*
E/A ratio 0.94+0.4 1.04+04 0.86+0.4 0.008*
E/e’ ratio 9.62+3.2 8.59+2.3 10.51+3.5 <0.001*
LAVI (ml/m?2) 24.54 £ 10.6 21.75+9 26.93+11.3 <0.001*
CO (L/min) 5.02+15 517+t1.4 415+1.6 0.202
sPAP (mmHg) 28.46+7.7 26.5+6.7 30.14+8.1 <0.001*
TAPSE (mm) 21.83+5 21.6t5.4 22.02+4.6 0.006*
MAPSE (mm) 14.12+1.8 15.27+1.9 13.98+1.8 <0.001*

Abbreviations: HR: heart rate, BMI: body mass index, HT: hypertension, DM: diabetes mellitus, CAD: coronary artery disease, COPD: chronic obstructive
pulmonary disease, AF: atrial fibrillation, NT-proBNP: N-termina prohormone brain natriuretic peptid, Hs-troponin-T: high sensitive troponin-T, Hgb:
haemoglobin, CCB: calcium channel blockers, ACE: angiotensin converting enzyme, ARB: angiotensin receptor blocker, LV: left ventricular, LVEDV: left
ventricular end-diastolic volume, LVESV: left ventricular end-systolic volume, LVEF: left ventricular ejection fraction, LVMI: left ventricular mass index,
LVEDD: left ventricular end-diastolic diameter, IVS: interventricular septum, LAVI: left atrial volume index, E: early diastolic transmitral flow, A: late diastolic
transmitral flow, e’: early diastolic tissue velocity, CO: cardiac output, RV: right ventricular, RA: right atrial, TAPSE: tricuspid annular plane systolic
excursion, MAPSE: mitral annular plane systolic excursion. sPAP: pulmonary artery systolic pressure.
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Total Patients

NT-proBNP<125

NT-proBNP2125

(n=305) (n=158) (n=147) p-value
Age (year) 56.21+9.1 55.77 +12 56.69+4.4 0.990
Gender, Male, n(%) 145 (48%) 77 (49%) 68 (46%) 0.662
Female, n(%) 164 (52%) 83 (51%) 81 (54%)

HR (bpm) 76.09 £ 14.1 75.33£13.7 77.14£14.8 0.963
BMI (kg/m2) 26.92+4.8 2626 +4 27.74£4.9 0.202
H,FPEF Score 2 6, n(%) 25 (8%) 6 (4%) 19 (13%) 0.004*
H,FPEF Score 1(0-8) 1(0-7) 2 (0-8) <0.001*
HT, n(%) 65 (21%) 32 (20%) 33 (22%) 0.896
DM, n(%) 40 (13%) 18 (12%) 22 (15%) 0.530
CAD, n(%) 52 (17%) 23 (14%) 29 (20%) 0.145
COPD, n(%) 49 (16%) 23 (14%) 26 (18%) 0.192
AF, n(%) 9 (3%) 1 (1%) 8 (5%) 0.013*
Malignancy, n(%) 38 (12%) 14 (9%) 24 (16%) 0.049*
Previous COVID-19, n(%) 51 (17%) 8 (5%) 43 (29%) <0.001*
Hospitalization, n(%) 55 (18%) 18 (11%) 37 (25%) 0.002*

Laboratory Findings
Hgb (gr/dl) 12.72+2 13.18+1.8 12.17+2.1 <0.001*
Creatinine (mg/dl) 0.790.2 0.78+0.2 0.80+0.2 0.373
Hs-troponin-T (pg/ml) 3.62 (3-588) 3 (3-406) 5.64 (3-588) <0.001*
NT-proBNP (pg/ml) 118.45 (6.95-4178.6) 71.53 (6.95-124.70) 271.3 (127.5-4178.6) <0.001*

Treatment
Beta-blocker, n(%) 66 (21%) 20 (13%) 46 (31%) <0.001*
CCB, n(%) 48 (16%) 23 (14%) 25 (17%) 0.309
ACE inh/ ARB, n(%) 59 (19%) 24 (15%) 35 (23%) 0.025*
Diuretic, n(%) 43 (14%) 12 (8%) 31 (21%) 0.001*
Statin, n(%) 55 (18%) 21 (13%) 34 (23%) 0.027*
Chemotherapy, n(%) 38 (12.3 %) 14 (9%) 24 (16%) 0.049*

Echocardiography
LVEDV (ml) 94.31+17.7 92.62+17.5 95.74+17.9 0.324
LVESV (ml) 3247 +8.8 32.28+10 32.83+7.7 0.091
EF (%) 64.75+4.8 65.09+4.6 64.85+5.0 0.098
LVEDD (mm) 4521 +3.6 455+3.6 44.86 £ 3.6 0.324
IVS (mm) 11.1+2 10.8+2 1132 <0.001*
LV mass index (gr/m2) 116 + 30 110.42 +27.9 122.65 +31.5 <0.001*
LA (mm) 36.1+0.5 35.5+0.5 36.8+0.5 <0.001*
RV (mm) 26.6+0.2 264 +0.3 26.8+0.2 0.023*
RA (mm) 32.1+0.3 31.5+0.3 32.8+0.3 0.023*
E/A ratio 0.98+0.4 1.06+04 0.89+0.4 <0.001*
E/e’ ratio 8.79+2.2 8.31+2 9.36+2.2 0.017*
LAVI (ml/m?2) 23.29+10.2 21.89+9.1 24.96 £ 11.2 0.003*
CO (L/min) 51+15 53+15 494+15 0.707
SsPAP (mmHg) 26.67t6 25.84+5.8 27.6516.2 <0.001*
TAPSE (mm) 22.11+4.8 21.93+4.6 22.32+5.2 0.302
MAPSE (mm) 1495+1.7 15.86+1.6 1468+ 1.9 <0.001*

Abbreviations: HR: heart rate, BMI: body mass index, HT: hypertension, DM: diabetes mellitus, CAD: coronary artery disease, COPD: chronic obstructive
pulmonary disease, AF: atrial fibrillation, NT-proBNP: N-termina prohormone brain natriuretic peptid, Hs-troponin-T: high sensitive troponin-T, Hgb:
haemoglobin, CCB: calcium channel blockers, ACE: angiotensin converting enzyme, ARB: angiotensin receptor blocker, LV: left ventricular, LVEDV: left
ventricular end-diastolic volume, LVESV: left ventricular end-systolic volume, LVEF: left ventricular ejection fraction, LVMI: left ventricular mass index,
LVEDD: left ventricular end-diastolic diameter, IVS: interventricular septum, LAVI: left atrial volume index, E: early diastolic transmitral flow, A: late diastolic
transmitral flow, e’: early diastolic tissue velocity, CO: cardiac output, RV: right ventricular, RA: right atrial, TAPSE: tricuspid annular plane systolic
excursion, MAPSE: mitral annular plane systolic excursion. sPAP: pulmonary artery systolic pressure
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Table 3. Correlation analysis of NT-proBNP with clinical,
laboratory and echocardiographic parameters

Variable r P
Age 0.200 <0.001*
Hs-troponin-T 0.649 <0.001*
Hgb -0.357 0.385
MAPSE -0.317 <0.001*
sPAP 0.475 <0.001*
NT-proBNP PA diameter 0.265 0.085
H,FPEF Score 0.405 <0.001*
LVEF -0.320 <0.001*
LAVI 0.440 <0.001*
LVMI 0.360 <0.001*
E/A -0.122 0.018*
E/e’ 0.414 <0.001*
IVS thickness 0.306 <0.001*

Abbreviations: Hs-troponin-T: high sensitive troponin-T, Hgb:
haemoglobin, LV: left ventricular, LVEF: left ventricular ejection
fraction, LVMI: left ventricular mass index, IVS: interventricular septum,
LAVI: left atrial volume index, E: early diastolic transmitral flow, A: late
diastolic transmitral flow, e’: early diastolic tissue velocity, MAPSE:
mitral annular plane systolic excursion. sPAP: pulmonary artery systolic
pressure, PA: pulmonary artery

Table 4. Multivariate logistic regression analysis of clinical and
echocardiographic parameters predicting hospitalization

Variable OR 95 % Confidence Interval p-value
AF 3.247 1.127-9.352 0.029*
NT-proBNP 1.000 1.000-1.000 0.006*
LVEF 1.015 0.981-1.051 0.392
sPAP 0.987 0.953-1.022 0.453
CAD 0.958 0.914-1.004 0.070

Abbreviations: CAD: coronary artery disease, AF: atrial fibrillation, NT-
proBNP: N-termina prohormone brain natriuretic peptid, LVEF: left
ventricular ejection fraction, sPAP: pulmonary artery systolic pressure

Discussion

Of the 435 patients who were included in our study, most
(61%, 264) has an NT-proBNP value higher than the cut-
off, and 56% (147) of them had increased NT-proBNP
levels but no evidence of SD or DD.

The patients without SD or DD but with NT-proBNP > 125
pg/ml had a significantly higher H2FPEF score > 6, AF,
malignancy, previous COVID-19 ailment, and need for
hospitalization than those with NT-pro-BNP < 125 pg/ml.
Even though the EF was preserved and did not meet the
criteria for DD according to the guidelines, we found that
the IVS thickness, LVMI, RV, RA, LAVI, sPAP, and E/e’ ratio
were higher, and the MAPSE was lower, in the patients
with a high NT-proBNP. These results show that a normal
LVEF and the no DD may not necessarily mean complete
echocardiographic normality.

Measurement of NPs and echocardiography are
recommended in all patients with suspected chronic
HF.>® The upper limits of normality in the non-acute
setting are 35 pg/mL for BNP and 125 pg/mL for NT-
proBNP. In previous studies, the NPVs of the NP
concentrations below the said thresholds ranged from
0.94 t0 0.98.%12 In this study, the NPVs of < 125 pg/ml| NT-
proBNP were 98% for SD and 94% for DD. Apart from
supporting the diagnosis of HF, high BNP concentrations
also have prognostic significance.’>!* In this study, the
need for hospitalization for all causes increased
significantly in patients with high BNP. It should be kept
in mind that BNP may be elevated for cardiac reasons
other than HF, or it can also be elevated for non-
cardiovascular causes. These causes include AF,
increasing age, and acute or chronic kidney disease.
Conversely, NP concentrations may be
disproportionately low in obese patients.>®* We
therefore excluded patients with acute-chronic renal
failure and BMI > 35 kg/m?2. In this study, the frequency
of AF increased in the group without SD or DD but with
high NT-proBNP. Since an H2FPEF score of > 6 would
most likely confirm the diagnosis of HF with preserved
LVEF, a higher score in the group with high BNP but no
DD in TTE is reasonable.

In addition, according to our data, the rate of diagnosis of
malignancy and of chemotherapy treatment was
significantly higher in the group without SD or DD but
with high BNP. This makes sense given the cardiotoxic
effects of chemotherapeutic agents.® In the absence of
echocardiographic evidence of HF, elevated BNP appears
to reflect subclinical myocardial involvement in this
patient group, as shown in previous studies.

In fact, the most striking thing was that a high rate of 29%
of the patients in the group with no evidence of HF but
with high BNP had recovered from COVID-19. Among the
frequent cases at our cardiology outpatient clinic are
those of patients who complain of dyspnea and who had
recovered from COVID-19 or are referred to us because
of high BNP levels, or who request cardiac evaluation
even if they are asymptomatic. In previous studies,
COVID-19 was associated with subclinical myocardial
involvement both during the active disease and after the
patient’s recovery. In one study, the NT-proBNP level was
shown to be independently associated with in-hospital
death rates in people with COVID-19 pneumonia and
without HF, emphasizing its prognostic importance.'” In
a study that evaluated patients discharged from COVID-
19, subclinical myocardial involvement with global
longitudinal strain (GLS) was shown in both the left and
right ventricles, but the BNP value was not mentioned.®
Another study showed that the pro-BNP level was higher
in patients with myocardial injury during hospitalization
than in patients without myocardial injury, and that the
patients with myocardial injury had impaired LV-GLS
after recovery.” It is true that in our daily medical
practice, there are many patients who had recovered
from COVID-19 and are referred to us because of high
pro-BNP, but we could not see any evidence of HF in the
echocardiography. From this, it can be concluded that
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COVID-19 may have a subclinical effect on the
myocardium.

In the Breathing Not Properly trial, a cutoff of 100 pg/mL
BNP was shown to have a sensitivity and specificity of
90% and 76%, respectively, for ruling out HF.%° Similarly,
the N-terminal Pro-BNP Investigation of Dyspnea in the
Emergency department (PRIDE) study?’ and the
International Collaborative of NT-pro-BNP (ICON) study
demonstrated that the diagnostic performance of the
measurement of NT-proBNP with a cut-off point of 300
pg/mL is similar to that with a BNP value of 100 pg/mL.%
It should be noted that in this study, the cut-off values
were found to be higher, especially for SD.

In this study, an NT-proBNP value below 752.1 pg/ml
excluded SD with 72.5% sensitivity and 83.1% specificity,
and a 752.1 pg/ml cut-off for pro-BNP had an NPV of 96%
for SD. On the other hand, an NT-proBNP value below
350.3 pg/ml excluded DD with 71.3% sensitivity and
75.5% specificity, and a 350.3 pg/ml cut-off for pro-BNP
had an NPV of 89% for DD.

This study showed that low pro-BNP values most likely
exclude LV SD or DD in non-obese patients with non-
acute dyspnea, but high values are not specific, so high
cut-off values seem appropriate to use especially for SD.
In addition, inthis study, the NT-proBNP cut-off value was
higher than the NT-proBNP cut-off values in previous
studies.

Morever, NT-proBNP was found to have prognostic
significance and to be an important predictor of all-cause
hospitalization.  Patients who were undergoing
chemotherapy and recovering from COVID-19 were
frequently seen in the group with high BNP without
echocardiographic HF. Although ongoing chemotherapy
and recovery from COVID-19 are not considered among
the causes of high BNP values in the guidelines, it should
be emphasized that they characterize many cases at our
cardiology outpatient clinic and are involved in many
echocardiography indications in daily medical practice.
This study had limitations. First, it was retrospective, and
the patients were not followed up. Also, strain
measurement was not performed as an indicator of
subclinical myocardial involvement, except when there
was evidence of overt HF.

In conclusion, different diagnostic cut-off values of NT-
proBNP for HF remain unclear. NP measurement may
support the identification of patients with subclinical LV
dysfunction, which will allow preventive measures to be
taken to slow the progression of the condition to clinical
HF. BNP concentrations should be interpreted in light of
many clinical factors. Above all, this study clearly showed
that NT-proBNP has prognostic value in presentations of
non-acute dyspnea.

Compliance with Ethical Standards
The study was approved by the local Ethics Committee
(approval number: 2067; 12/2021).

Conflict of Interest

The authors declared that there are no potential conflicts
of interest with respect to the research, authorship,
and/or publication of this article.

Author Contribution

PKO: Study Conception; PKO, EAG: Study Design; PKO:
Supervision; PKO, EAG: Materials; PKO, EAG: Data
Collection and/or Processing; EAG: Statistical Analysis
and/or Data Interpretation; PKO: Literature Review; PKO:
Manuscript Preparation: PKO; and PKO, EAG: Critical
Review

Financial Disclosure
None.

References

1. Ibrahim NE, Gaggin HK, Konstam MA, lJanuzzi JL.
Established and emerging roles of biomarkers in heart
failure clinical trials. Circ Heart Fail. 2016;9(9):e002528.
doi:10.1161/CIRCHEARTFAILURE.115.002528

2. Kramer F, Sabbah HN, Januzzi JJ, et al. Redefining the role
of biomarkers in heart failure trials: expert consensus
document. Heart Fail Rev. 2017;22(3):263-277.
doi:10.1007/s10741-017-9608-5

3. Ibrahim NE, Januzzi JL. Beyond natriuretic peptides for
diagnosis and management of heart failure. Clin Chem.
2017;63(1):211-222. doi:10.1373/clinchem.2016.259564

4. Smith SA, Mentz RJ, Roessig L, et al. Using natriuretic
peptides for selection of patients in acute heart failure
clinical trials. Am J Cardiol. 2015;116(8):1304-1310.
doi:10.1016/j.amjcard.2015.07.049

5. McDonagh TA, Metra M, Adamo M, et al. ESC Scientific
Document Group. 2021 ESC Guidelines for the diagnosis
and treatment of acute and chronic heart failure. Eur Heart
J. 2021;42(36):3599-3726. doi:10.1093/eurheart;j/
ehab368

6. Heidenreich PA, Bozkurt B, Aguilar D, et al. 2022
AHA/ACC/HFSA Guideline for the management of heart
failure: Executive summary: A Report of the American
College of Cardiology/American Heart Association Joint
Committee on Clinical Practice Guidelines. Circulation.
2022;145(18):e876-e894.
doi:10.1161/CIR.0000000000001062

7. Mitchell C, Rahko PS, Blauwet LA, et al. Guidelines for
performing a comprehensive transthoracic
echocardiographic examination in adults:
recommendations from the American Society of
Echocardiography. J Am Soc Echocardiogr. 2019;32(1):1-
64. doi:10.1016/j.echo.2018.06.004

8. Nagueh SF, Smiseth OA, Appleton CP, et al
Recommendations for the evaluation of left ventricular
diastolic function by echocardiography: An update from
the American Society of Echocardiography and the
European Association of Cardiovascular Imaging.
J  Am Soc  Echocardiogr. 2016;29(4):277-314.
doi:10.1016/j.ech0.2016.01.011

9. Paulus WJ. H,FPEF Score: At last, a properly validated
diagnostic algorithm for heart failure with preserved
ejection fraction. Circulation. 2018;138(9):871-873.
doi:10.1161/CIRCULATIONAHA.118.035711

10. Cowie MR, Struthers AD, Wood DA, et al. Value of
natriuretic peptides in assessment of patients with



11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

Karaca Ozer and Govdeli, Natriuretic Peptide in Non-Acute Dyspnea

possible new heart failure in primary care. Lancet.
1997;350(9088):1349-1353.
doi:10.1016/50140-6736(97)06031-5

Zaphiriou A, Robb S, Murray-Thomas T, et al. The
diagnostic accuracy of plasma BNP and NTproBNP in
patients referred from primary care with suspected heart
failure: results of the UK natriuretic peptide study. Eur J
Heart Fail. 2005;7(4):537-541.
doi:10.1016/j.ejheart.2005.01.022

Kelder JC, Cramer MJ, Verweij WM, Grobbee DE, Hoes AW.
Clinical utility of three B-type natriuretic peptide assays for
the initial diagnostic assessment of new slow-onset heart
failure. J Card Fail. 2011;17(9):729-734.
doi:10.1016/j.cardfail.2011.04.013

Gardner RS, Ozalp F, Murday AJ, Robb SD, McDonagh TA.
N-terminal pro-brain natriuretic peptide. A new gold
standard in predicting mortality in patients with advanced
heart failure. Eur Heart J. 2003;24(19):1735-1743.
doi:10.1016/j.ehj.2003.07.005

Januzzi JL Jr. Natriuretic peptide testing: a window into the
diagnosis and prognosis of heart failure. Cleve Clin J Med.
2006;73(2):149-155. doi:10.3949/ccjm.73.2.149
Castiglione V, Aimo A, Vergaro G, Saccaro L, Passino C,
Emdin M. Biomarkers for the diagnosis and management
of heart failure. Heart Fail Rev. 2022;27(2):625-643.
doi:10.1007/s10741-021-10105-w

Thavendiranathan P, Poulin F, Lim KD, Plana JC, Woo A,
Marwick TH. Use of myocardial strain imaging by
echocardiography for the early detection of cardiotoxicity
in patients during and after cancer chemotherapy: a
systematic review. J Am Coll Cardiol. 2014;63(25 Pt
A):2751-2768. doi:10.1016/j.jacc.2014.01.073

Selguk M, Keskin M, Ginar T, et al. Prognostic significance
of N-Terminal Pro-BNP in patients with COVID-19
pneumonia without previous history of heart failure. J
Cardiovasc Thorac Res. 2021;13(2):141-145.
doi:10.34172/jcvtr.2021.26

Mahajan S, Kunal S, Shah B, et al. Left ventricular global
longitudinal strain in COVID-19 recovered patients.
Echocardiography. 2021;38(10):1722-1730.
doi:10.1111/ech0.15199. Epub 2021 Sep 23

Italia L, Ingallina G, Napolano A, et al. Subclinical
myocardial dysfunction in patients recovered from COVID-
19. Echocardiography. 2021;38(10):1778-1786.
doi:10.1111/echo.15215

McCullough PA, Nowak RM, McCord J, et al. B-type
natriuretic peptide and clinical judgment in emergency
diagnosis of heart failure: analysis from Breathing Not
Properly ~ (BNP) Multinational Study. Circulation.
2002;106(4):416-422.
doi:10.1161/01.cir.0000025242.79963.4c

Januzzi JL Jr., Camargo CA, Anwaruddin S, et al. The N-
terminal Pro-BNP investigation of dyspnea in the
emergency department (PRIDE) study. Am J Cardiol.
2005;95(8):948-54. d0i:10.1016/j.amjcard.2004.12.032
Januzzi JL Jr., Chen-Tournoux AA, Christenson RH, et al. N-
Terminal Pro-B-Type natriuretic peptide in the emergency
department: The ICON-RELOADED Study. J Am Coll Cardiol.
2018;71(11):1191-1200. doi:10.1016/j.jacc.2018.01.021



Kocaeli Universitesi

doi: 10.53446/actamednicomedia.1125812

Cilt: 6 Say:: 1 Subat 2023 / Vol: 6 Issue: 1 February 2023
https://dergipark.org.tr/tr/pub/actamednicomedia

Research Article | Arastirma Makalesi

EVALUATION OF THE SACRAL AND COCCYGEAL CURVATURES CALCULATED
VIA COMPUTED TOMOGRAPHY IMAGES BASED ON GENDER

BILGISAYARLI TOMOGRAFI GORUNTULERI UZERINDEN HESAPLANAN OS SACRUM VE
OS COCCYGIS EGRILIKLERININ CINSIYETE GORE DEGERLENDIRILMESI

@Merve Nur Ozgen?, l\L"’/]®Zulal Oner?", @Mert Nahir?, @Serkan Oner3

Tokat Gaziosmanpasa University, Faculty of Medicine, Department of Anatomy, Tokat, Tiirkiye. 2izmir Bakircay University, Faculty of Medicine,
Department of Anatomy izmir, Tiirkiye. 3izmir Bakirgay University, Faculty of Medicine, Department of Radiology, izmir, Tirkiye.

/

ABSTRACT

Objective: The skeletal structure has a significant role in the
estimation of human gender. The os sacrum and os coccyx bones
that constitute the pelvic skeleton are important in sex estimation
due to their functional differences based on sex. In the present
study, we aimed to determine the differences in os sacral and os
coccygeal curvatures calculated with orthogonal plane computed
tomography images based on gender.

Methods: Computed tomography images of 150 healthy
individuals (75 females, 75 males) between the ages of 25-50 were
used in the study. The computed tomography images were edited
into a suitable format by the Horos software for measurement. Six
sacral and coccygeal measurements, lumbosacral angle (LSA),
sacral curvature (SC), sacral kyphosis (SK), sacrococcygeal angle
(SCA), sacrococcygeal joint angle (SCJA), and coccygeal curvature
(CC) were conducted on the sagittal image.

Results: The measurement results indicated that LSA and SCA
values were higher in male subjects when compared to females,
and SCJA values were higher in females when compared to males
(p<0.05). Quadratic Discriminant Analysis (QDA) results indicated
that these parameters were 93.3% effective in estimating male
gender, 85.3% effective in estimating female gender, with an
overall estimation rate of 89.3%.

Conclusion: According to these results, it was concluded that the
lumbosacral and sacrococcygeal joints appear flatter in men than
in women. SC, SK and CC parameters did not show sexual
dimorphism. Considering all the parameters we used, we achieved
a high rate of gender discrimination.
Keywords: Computed tomography,
discriminant analysis, coccyx, sacrum

gender  prediction,

oz

Amag: insanlarda cinsiyetin belirlenmesinde iskelet yapisi anahtar
bir rol oynar. Pelvis iskeletini olusturan os sacrum ve os coccygis,
cinsiyete bagl fonksiyonel farkhlklar nedeniyle cinsiyet tayini igin
onemli kemiklerdir. Bu galismada; ortogonal diizleme getirilmis
Bilgisayarli Tomografi (BT) gorintileri Gzerinden hesaplanan os
sacrum ve os coccygis egriliklerinin cinsiyete gore farkhhklarini
belirlemeyi amagladik.

Yéntem: Calismada 25-50 yas arasi saglkl 150 bireye ait (75
Kadin, 75 Erkek) BT goruntuleri kullanildi. Horos yazilimi ile BT
goruntuleri o6l¢im igin uygun formatta dizenlendi. Sagittal
goriintl Gizerinde; os sacrum ve os coccygis lizerinden lumbosakral
acl (LSA), sakral egrilik (SE), sakral kifoz (SK), sakrokoksigeal agi
(SKA), sakrokoksigeal eklem agisi (SKEA) ve koksigeal egrilik (KE)
olmak tzere 6 farkh ol¢tim yapildi.

Bulgular: Olciim sonuglarina gére; LSA ve SKA degerleri,
erkeklerde kadinlara gore ylksek, SKEA degeri de kadinlarda
erkeklere gore yuksek oldugu tespit edildi (p<0,05). QDA’ya gore
tiim parametrelerden erkek bireyleri ayirt etme glicii %93,3, kadin
bireyleri ayirt etme giicli %85,3 ve toplam ayirt etme giicli %89,3
bulundu.

Sonug: Bu sonuglara gore erkeklerde lumbosakral ve
sakrokoksigeal eklemlerin kadinlara gore daha diz goérindigu
sonucuna varildi. SC, SK ve CC parametreleri cinsel dimorfizm
gostermedi. Kullandigimiz tim parametreler dikkate alindiginda
ylksek oranda cinsiyet ayrimcilig elde ettik.
Anahtar Kelimeler: Bilgisayarli tomografi,
discriminant analizi, os coccygis, os sacrum

cinsiyet tahmini,
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Introduction

It is necessary to know the ancestors, gender, age, and
height of a human to define his/her biological identity in
forensics and archeology.> However, major incidents
such as air crashes, traffic accidents, and fire disasters
might lead to problems in estimating the personal
characteristics of individuals and their identities.
Therefore, accuracy in sex estimation becomes highly
significant in forensic and archaeological studies.® The
pelvis and cranium bones, which were acknowledged as
distinct dimorphic regions among other skeletal
segments, can be widely used in sex estimation.*®> A
plethora of studies was conducted on sex estimation
based on almost all bones of the human skeleton and the
accuracy of sex estimation was investigated across
different populations.® Several studies reported that
accuracy of sex estimation was 98% in skeletons with
coxae and ossa cranii preserved together, 95% in
skeletons with os coxae preserved alone, 90% in
skeletons with ossa cranii preserved alone, and 80 to 90%
in skeletons with both upper and lower extremity long
bones preserved together.”1° The findings indicated that
accurate results can be achieved even in cases where sex
estimation is based only on certain bones of the skeleton.
Methods such as DNA analysis, morphological, metric,
geometric, morphometric, and probabilistic
determination are used in sex estimation.!! The highest
accuracy is achieved via DNA analysis. However, it is still
a technology that is difficult to access for developing and
underdeveloped countries.'?? It is less complicated to
evaluate and interpret the available numerical data using
metric methods. Metric measurements obtained from
Computed Tomography (CT) images can be used for
reconstructive identification, comparative bone, and
lesion identification.’**> CT is currently preferred as an
effective method for sex estimation due to its sensitivity
and due to being a low-cost, non-invasive, rapid, and
reconstructive method. > It allows the researchers to
re-orientate an image and constitutes new image series
in different planes.

In the estimation of gender, the focus was primarily on
the pelvis, which most evidently exhibited the difference
between the genders, and the skull, where the size and
morphological diversity were best represented.!” The
literature review revealed that the pelvis was a dimorphic
region. It has been shown that the pelvis is the most
reliable bone for sex determination.*!® The os sacrum
and os coccyx in the pelvis are significant bones for
gender estimation due to their functional differences.®
The present study aims to estimate gender differences
based on the sacrum and coccyx curvatures of healthy
male and female individuals, calculated via the CT
images, which were brought to the orthogonal plane.
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Methods

The present study was approved by the Non-
Interventional Clinical Research Ethics Committee, with
decision number 6/3, on September 25%, 2019.

The CT images of individuals, aged between 25 and 50
years old, who were admitted to the Training and
Research Hospital University, between January 2018 and
June 2019 were reviewed. CT images of 110 female and
90 male subjects were randomly selected from the
archive  system, the Picture Archiving and
Communication System (PACS). The subjects with
significant degenerative diseases, bone pathologies, and
history of surgery were not included in the study. As a
result, CT images of 150 subjects, 75 females and 75
males, were selected for the present study.

All images were obtained using a 16-slice MDCT scanner
(Aquilion 16; Toshiba Medical Systems, Tokyo, Japan)
device. CT images with a slice thickness of 3 mm were
obtained in the axial plane while the patients were in the
supine position.

Computed Tomography

Computed Tomography is an imaging method that can
show all tissues, especially bone tissues, with sharp
boundaries. CT provides a three-dimensional view of the
human skeleton with high bone resolution. CT allows us
to measure virtual bones instead of dry bones. Since
digital data is kept electronically in CT, it allows us to
observe the images in detail anytime and anywhere, and
to make accurate and reliable metric analysis. In addition,
being re-measured and reinterpreted in data transfer
between researchers increases estimation and reliability.
Orientation are minor differences that may result from
an individual's position on the CT device. Due to these
position differences, some measurement errors due to
orientation may occur during image analysis. These small
errors can affect the measurement values. Therefore, in
our study, all images were brought to the orthogonal
plane to minimize measurement errors. In this way, it is
possible to calculate the measured angles in a way that is
less affected by the orientation.

Image Analysis

CT images in the PACS archive were saved in Digital
Imaging and Communications in Medicine (DICOM)
format and were transferred to Horos (Version 3.3, USA)
personal workstation. Sagittal, transverse, and coronal
image series were generated using the 3D Multiplanar
Reconstruction (MPR) tool. The obtained images were
brought to the standard bone dose. The images, focusing
on the sacrum and the coccyx, with standard
magnification, were adjusted orthogonally in three
planes.

In obtaining the sagittal, transverse, and coronal image
series, the sagittal images were aligned along the
promontorium as the mid-axis, coronal images were
aligned along the corpus vertebrae as the mid-axis, and
the transverse images were aligned both along the
processus spinosus of the vertebrae and the symphysis
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pubis. Hence, all CT image series focusing on the sacrum
with standard magnification were adjusted orthogonally
in three planes (Figure 1).

The length and angle tools on the Horos Software were
used to conduct measurements on the sagittal image
series. The measurements for each of the six parameters
were conducted at 3 separate times by the same

Table 1. Sagittal plane measurement

researcher, to calculate the intra-observer reliability
coefficient. 6 different curvature measurements were
completed on the sagittal plane based on the parameter
descriptions provided in Table 1: 1. Lumbosacral Angle
(LSA), 2. Sacral Curvature (SC), 3. Sacral Kyphosis (SK), 4.
Sacrococcygeal Angle (SCA), 5. Sacrococcygeal Joint
Angle (SCJA), 6. Coccygeal Curvature (CC) (Figure 2).

Parameters

Details

Lumbosacral Angle (LSA)

Sacral Curvature (SC)

Sacral Kyphosis (SK)

Sacrococcygeal Angle (SCA)

Sacrococcygeal Joint Angle (SCJA)

Coccygeal Curvature (CC)

The obtuse angle between the line that joins the midpoints of the upper and lower borders of
the 5t lumbar vertebra and the line that joins the midpoints of the upper and lower borders of
the 15t sacral vertebra

The acute angle between the line that joins the midpoints of the upper and lower borders of
the 15t sacral vertebra and the line that joins the midpoints of the upper and lower borders of
the 5th sacral vertebra

The acute angle between the line that joins the midpoints of the upper and lower borders of
the 15t sacral vertebra and the line that joins the midpoints of the lower borders of the 2" and
4t sacral vertebrae

The obtuse angle between the line that extends from the promontorium to the sacrococcygeal
joint and the line that extends from the end of the last coccyx to the sacrococcygeal joint

The acute angle between the line that joins the midpoints of the upper and lower borders of
the 5t sacral vertebra and the line that joins the midpoints of the upper and lower borders of
the 15t coccygeal vertebra

The acute angle between the line that joins the midpoints of the upper and lower borders of
the 15t coccygeal vertebra and the line that joins the midpoints of the upper and lower borders
of the last coccygeal vertebra

Figure 1. CT Images on the 3D Orthogonal Plane in Horos Software
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Figure 2. A: Measurement of Lumbosacral Angle, B: Measurement of Sacral Curvature, C: Measurement of Sacral Kyphosis, D:
Measurement of Sacrococcygeal Angle, E: Measurement of Sacrococcygeal Joint Angle, F: Measurement of Coccygeal Curvature

Statistical Analysis

Descriptive analyses were conducted to obtain
information on the characteristics of the study groups.
Normality was tested with the Anderson-Darling test,
which was applied for each data set. Two Sample t-test
was used to study the relationship between the normally
distributed data for the male and female subjects, and
the Mann-Whitney U test was used to analyze the data
that did not exhibit normal distribution (p<0.05).
Quadratic Discriminant Analysis (QDA) was used to
analyze sex estimation. Minitab 17 software was used for
the QDA analysis.

Reliability

Intraclass correlation coefficient (ICC) was used to
calculate intra-observer reliability. Reliability value
ranges between 0 and 1, with values closer to 1
representing stronger reliability.?° In this study, the ICC
value for intra-observer reliability was found as 0.98 for
all quantitative measures. Such ICC value indicated high
reproducibility.

Results

The mean ages of the 75 female and 75 male subjects,
who were included in the study, were 39.2+7.2 and
40.8+6.2, respectively (p>0.05).

The obtained data sets were tested for normality with the
Anderson-Darling test and it was concluded that the data
were not normally distributed. The Mann-Whitney U test
results revealed a statistically significant difference
between genders based on the parameters, LSA, SCA,
and SCJA (p<0.05). It was found that LSA and SCA
measurements were higher in male subjects when
compared to those of female subjects. As a result of LSA
measurements, it was found that the os sacrumis located
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more posteriorly in women than in men compared to the
5th lumbar vertebra. With the decrease in SCA value
measured between os sacrum and os coccygis, 0s sacrum
and os coccygis are positioned more backwards.
Therefore, as a result of SCA measurements, it was found
that the os sacrum and os coccygis were located behind
in women and more in front in men. The SCJA values
were larger in female subjects when compared to male
subjects. Accordingly, it was found that the position of
the os coccygis relative to the 5th sacral vertebra was
lower in women than in men. There was no statistically
significant difference between genders based on the
parameters SC, SK, and CC (p>0.05) (Table 2).

Table 2. The comparison of the mean values of the parameters that
did not exhibit normal distribution

Female Male
Median® Median® P
(Min-Max) (Min-Max)
131.76 133.69 <0.05
LSA (114.17-152.52) (118.31-156.54) -
50.95 51.08 0.37
SC (24.70-83.33) (20.91-81.78) ’
26.15 28.20 0.14
SK (9.96-53.55) (10.42-60.90) ’
105.15 110.13 <0.05
SCA (73.75-143.59) (85.54-142.29) =
17.16 11.19 <0.05
SCIA (4.11-52.39) (1.93-57.34) =
cc 45.36 43.04 0.12
(2.49-94.90) (10.78-86.88)

LSA: Lumbosacral Angle, SC: Sacral Curvature, SK: Sacral Kyphosis, SCA:
Sacrococcygeal Angle, SCJA: Sacrococcygeal Joint Angle, CC: Coccygeal
Curvature
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In the QDA performed with six different parameters,
when the average of all values in terms of gender is
examined; in all parameters, the power to distinguish
male individuals was 93.3%, the power to distinguish
female individuals was 85.3%, and the total
discrimination power was 89.3%. In other words, the
adopted method in the present study was accurate in the
sex estimation of 70 out of 75 male subjects and 64 out
of 75 female subjects.

Discussion

As a hypothesis, in this study, we planned to reveal the
differences between the sexes of the sacrum and coccyx
curvatures, which are included in the pelvis skeleton, and
it was determined that these bones showed dimorphism
with a high accuracy rate. Studies investigating the
morphometric measurements of the os sacrum in
literature were commonly performed using dry bone,
direct radiography, and CT methods.’>?'23 |n the
literature, there is rare information about whether the
images are brought to the orthogonal plane in studies
using direct radiography and CT methods. In this study,
the measurement technique used by Oner et al. and
Turan et al.?*?> were used. Measurements were made on
CT images brought to the orthogonal plane so that the
images were not affected by the orientation. However, it
should be kept in mind that although CT provides
multiparametric and realistic data in osteometric
measurements, the sagittal measurements we use in
particular can be used in centers working with post-
mortem imaging.

A plethora of studies in literature conducted lumbosacral
angle (LSA) measurements using the Ferguson
Technique. In this technique, the acute angle between
the line drawn along the upper-end plane of the sacral
base and the horizontal line along the corpus of the 1%
sacral vertebra is measured.?®?° Okpala et al.*®®
conducted radiological studies using the Ferguson
Technique on 274 and Oyakhire et al.?’ on 220 black
subjects and reported that the LSA value did not have a
significant difference between the genders. The findings
of the present study indicated that the LSA value was
higher in male subjects compared to that of female
subjects. It is the backward position of the sacrum
relative to the 5th Ilumbar vertebra in the LSA
measurement. Accordingly, as the LSA value decreases,
the sacrum is positioned more backwards than the 5th
lumbar vertebra. For this reason, the sacrum of women
is located further back than men. Such finding is
dissimilar to the findings in the literature and the
dissimilarity is based on the difference in measurement
methods, body position, gender, race, and working
conditions, which affect LSA values. Our study revealed
that LSA is one of the parameters that can be used to
differentiate gender. In addition, LSA is the angle that
gives normal lordosis to the waist. When examined
clinically, it is thought that the decrease in LSA value
affects the flattening of the lumbar lordosis in individuals.
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According to, low or high angulation of LSA is likely to be
associated with low back pain.

Trinh et al.3! conducted a radiological study on 40
subjects and obtained sacral curvature (SC)
measurements based on the angle between the lines
passing through the 1%t and 5% sacral vertebrae in the
sagittal plane and the lateral edges of the corpus. Trinh
suggested that it was not possible to estimate gender
between the males and females based on the SC
measurements. However, the corpus of a vertebra
increases from top to bottom. Therefore, the margin of
error in the measurement increases. Woon et al.3
conducted a retrospective study with 112 subjects and
adopted a similar measurement approach with the
present study, using pelvis CT images. Their findings
indicated that there was no significant difference
between the genders in SC value. Such findings were
parallel with the data obtained in our study.

Wang et al.?® conducted a study with 120 subjects and
reported that measuring the kyphotic deformity in the
sacral segment by the Cobb method was more effective
in defining the sacral kyphosis (SK) value. Erbek®
adopted the same method and established that SK values
in healthy subjects did not exhibit a significant difference
based on gender. We determined no statistically
significant difference for the SK values in the present
study.

Yoon et al.3* conducted a study with 606 subjects and
found that there were no significant differences in
sacrococcygeal angle (SCA) values based on gender. In
their study, they measured the SCA as the angle between
a line from the midpoint of the S1 superior endplate to
the midpoint of the S5 inferior endplate and a line from
the midpoint of the S5 inferior endplate to the tip of the
last coccygeal segment. Unlike other studies, we based
the promontory in the measurement of SCA. Because we
think that this measurement is more practical and can be
adapted to dry bone measurements. In our study, os
sacrum and os coccygis are positioned more backwards
with the decrease in SCA value measured between os
sacrum and os coccygis. Therefore, it was found that os
sacrum and os coccygis are located more backwards in
women and more anteriorly in men. Such finding
indicated that SCA was a significant parameter in the
estimation of gender. When examined clinically, we can
emphasize that the SCA value is especially important in
women in terms of delivery. We think that the data
obtained as a result of the study will contribute to basic
and clinical research on os sacrum in the future.

Woon et al.3? conducted a study with 112 European
subjects and stated that the sacrococcygeal joint angle
(SCJA) values did not have a significant difference based
on gender. In the study of Marwan et al.?®> with 202 Arab
adults, they reported that os coccygis had a more ventral
angle in women based on morphometric measurements.
Also, the fact that men have longer and straighter
coccyges and sacrums than women indicates a possible
higher risk of coccidinia in women. In our study, when the
SCJA value was examined, it was found that it was wider
in female individuals than in male individuals.
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Accordingly, the position of the os coccygis relative to the
5th sacral vertebra was found to be more dorsally in
women than in men. Thus, the present study showed that
the SCJA value is a significant parameter in estimating
gender, despite the other findings in the literature. We
argue that such difference might be due to population
and environmental differences.

Kim and Suk3® stated that the intercoccygeal angle is a
useful radiological measurement in accurately assessing
the increasing angular deformity of the coccyx. The
coccygeal curvature (CC) value in the present study was
named as the intercoccygeal angle in the literature. Kim
and Suk3® examined the CC values from the radiography
of 20 Korean adult subjects and were not able to
comment on sexual dimorphism due to insufficient data.
Another larger CT study evaluated the CC values of 92
subjects, and it was reported that os coccyx tended to be
slightly flatter in females.3” However, the present study
established no significant difference in CC values based
on gender. However, the increased intercoccygeal angle
can be considered as a possible cause of idiopathic
coccygodynia. Insufficient sample size of the present
study, different population and environmental factors
might yield different findings.

A comparison of the findings in our study and the findings
in the literature revealed differences in metric values and
statistical results. We argue that such differences stem
from the differences in measurement, racial diversities,
genetic and socioeconomic differences. Furthermore, the
present study conducted measurements by bringing the
CT images to the orthogonal plane to minimize the
margin of error and to obtain more reliable results.
Hence, such an approach is the most significant factor
that differentiates our study from other studies. In three-
dimensional structures, the angle value differs based on
the plane. Our study presents a different approach than
other studies in literature, through bringing the images
to the orthogonal plane and enabling more reliable
measurements.

Conclusion

The measurements conducted on the os sacrum and os
coccyx curvatures revealed that the LSA and SCA values
were higher in male subjects when compared to female
subjects, and the SCJA value was higher in females when
compared to males. According to these results, it can be
said that the lumbosacral and sacrococcygeal joints
appear flatter in men than in women. SC, SK and CC
parameters did not show sexual dimorphism. The QDA,
which was performed with six different parameters,
showed 93.3% discrimination power for males, 85.3% for
females and 89.3% for total discrimination power.
Although this article provides measurements that reveal
the sex differences of the sacrum and coccyx, it may
contribute to the units working with post-mortem
imaging in terms of the method used.
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Amag: Bu calismanin amaci, elektif koroner arter bypass cerrahisi
geciren hastalarda traneksamik asitin kardiyopulmoner bypass
Oncesi ve sonrasi uygulanmaya baglanmasinin etkilerini
degerlendirmektir.

Yontem: Ocak 2002 ile Aralik 2007 yillari arasinda 3729 izole
elektif koroner arter bypass greft operasyonu gegiren hastalarin
rutin klinik takip arsiv kayitlari retrospektif olarak incelendi.
Orneklem biyikligii her grupta 100 hasta olacak sekilde
olusturuldu. Grup 1, traneksamik asit verilmemis kontrol
grubudur. Grup 2, cerrahiinsizyondan 20 dakika 6nce traneksamik
asit 30 mg/kg vyavas bolus dozunda uygulanmis ve
kardiyopulmoner bypass sonunda, protamin verilmesi bittikten 10
dakika sonra 10 mg/kg dozunda traneksamik asit baslanmis ve 4
saat boyunca inflizyona devam edilmis gruptur. Grup 3,
kardiyopulmoner bypass sonunda, protamin verilmesi bittikten 10
dakika sonra traneksamik asit 30 mg/kg yavas bolus dozunda
uygulanmis ve devaminda 10 mg/kg dozunda baslanmis ve 4 saat
boyunca infiizyona devam edilmis gruptur. istatistiksel olarak
ANOVA, post hoc Tukey HSD, Pearson chi kare, Fisher’s exact
yontemleri ile analizler yapildi.

Bulgular: Traneksamik asit uygulama farkliiginin postoperatif
kanama miktarina anlamh etkisi olmadigi goruldi. Yogun bakim
kahs siresini etkilemedigi belirlendi. Kardiyopulmoner bypass
sonrasl traneksamik asit uygulamasinin eritrosit transflizyonunda
olumlu anlamli etkisi olmadigi gorildi. Ancak inme istatistiksel
anlamli olarak Grup 3’te daha fazla bulundu.

Sonug: Traneksamik asit uygulama ve dozlari ile ilgili ortak bir
klinik yaklasim yoktur. Kilavuzlar transfizyon miktarinin
azaltilmasi ve “Hasta Kan Yonetimi” uygulamalari igin traneksamik
asit kullanimini dnermektedir. inme komplikasyonu tedirgin
edicidir.

Anahtar Kelimeler: Traneksamik asit, antifibrinolitik, kan kaybi
azaltilmasi

ABSTRACT

Objective: The aim of this study is to evaluate the effects of
initiating the administration of tranexamic acid before and after
cardiopulmonary bypass in patients undergoing elective coronary
artery bypass surgery.

Methods: Records of 3729 isolated elective coronary artery
bypass graft operations between January 2002 and December
2007 were retrospectively reviewed. The sample size was created
to include 100 patients in each group. Group 1 is the control group
that did not receive tranexamic acid. Group 2 is the group in which
tranexamic acid was administered at a slow bolus dose of 30
mg/kg 20 minutes before the surgical incision, and at the end of
cardiopulmonary bypass, 10 mg/kg tranexamic acid was started
10 minutes after the end of protamine administration and the
infusion was continued for 4 hours. Group 3 is the group in which
tranexamic acid was administered at a slow bolus dose of 30
mg/kg 10 minutes after the end of protamine administration at
the end of cardiopulmonary bypass, followed by a dose of 10
mg/kg and continued infusion for 4 hours. Statistically, ANOVA
analysis, post hoc Tukey HSD, Pearson Chi-square, and Fisher's
exact methods were used.

Results: It was observed that the difference in tranexamic acid
administration did not have a significant effect on the amount of
postoperative bleeding. It was determined that it did not affect
the length of stay in the intensive care unit. It was observed that
tranexamic acid administration after cardiopulmonary bypass had
no positive and significant effect on erythrocyte transfusion.
However, stroke, which is a serious complication, was statistically
higher in Group 3.

Conclusion: There is no common clinical approach regarding the
administration and doses of tranexamic acid. Guidelines
recommend the use of tranexamic acid for reducing the amount
of blood transfused and for "patient blood management"
applications. The complications of stroke are troubling.

Keywords: Tranexamic acid, antifibrinolytic, blood loss reduction /
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Girig

Kardiyovaskuler cerrahide postoperatif kanama, mortalite
ve morbidite ile iliskilidir. Kardiyovaskler cerrahi sonrasi
kanama revizyonuna alinan hastalarin yarisinda cerrahi
kanama odagi bulunamaz. Bu hastalarda koagiilopatiye
bagh sizinti (using) kanama olmaktadir.! Postoperatif
kanamalar multifaktoriyeldir. Kardiyovaskiler cerrahi
sonrasi kardiyopulmoner bypassin (KPB) olumsuz etkisi ile
kanamaya ciddi bir egilim olusur.! KPB sistemik
enflamatuvar yaniti, fibrinolitik sistemi ve kompleman
aktivasyonunu tetikler. Platelet adezyon ve agregasyonu
bozulur. Ayrica hipotermi koagtlatif enzim c¢alismasini

yavaslatir, faktérlerinin  inhibisyonuna yol acar.?
Traneksamik asit (trans-4-aminometil siklohexan-1-
karboksi  asit, TXA) sentetik lizin  analogudur,

plazminojenin kompetatif inhibitoridir. TXA, plazminojen
molekilleri Gzerindeki lizin baglanan bolgeleri geri
donisimli bloke ederek fibrinolizisi engeller. Yarilanma
dmrii 120 dakikadir. idrardan degismeden itrah edilir. TXA
kanama/pihtilasma bozukluklarinin tedavisi ve
postoperatif hastalarda kan kaybini azaltmak igin uzun
yillardir  yaygin  olarak  kullanilmaktadir.®>  Ayrica,
antienflamatuar etkilidir; sitokin salimi ve enflamatuar
hiicrelerin migrasyonunu engeller.*

Kan bilesenlerinin temininde glinimizde vyasanilan
zorluklar, ylksek maliyetler ve kalite standartlari
nedeniyle diinyada “Hasta Kan Yonetimi” (HKY) birgok
merkezde uygulanmaktadir. Farmakolojik ajanlarin
kullanimi HKY proseddrleri icinde 6nemini giderek arttiran
bir yéntemdir.> TXA, kardiyak prosediirler sirasinda kan
kaybini azaltmak icin kilavuzlarda Class |, Level A
dnerilmektedir.®

Bu ¢alismanin amaci, elektif koroner arter bypass cerrahisi
geciren hastalarda TXA’'nin KPB ©ncesi ve sonrasi
uygulanmaya baslanmasinin etkilerini degerlendirmektir.
Birincil glvenlilik son noktasi, ameliyat sonrasi erken
miyokart enfarktisu, inme, tromboemboli
(arteryal/veniiz) olaylari degerlendirmektir.  Birincil
etkinlik son nokta, eritrosit siispansiyonu transflizyonu
miktari ve yogun bakim (YB) kalis sliresine etkiyi 6lgmektir.

Yontem

Ocak 2002 ile Aralik 2007 vyillari arasinda isvigre
Hastanesinde yapilan 3729 izole elektif koroner arter
bypass greft operasyonu verileri retrospektif olarak
incelendi. Bu ¢alismada degerlendirilen her iki rutin klinik
uygulama yonteminin verileri bu kayitlardan geriye dénik
olarak saglanmistir.” Kardiyak anestezistlerin TXA
kullanimi icin farkh klinik yaklasimlari vardi. Genellikle
nadir kan grubuna sahip, preoperatif hazirlanan kan
bileseni sayisi daha az olan ve dondr sikintisi yasanan
hastalarda TXA uygulanmaktaydi. Genellikle, bu (g kritere
gore anestezistler TXA kullanimina ameliyathanede karar
veriyordu. Klinik pratikte uygulandigi icin bir randomize
yaklasim yoktu. Bu nedenlerle, bu calisma icin TXA ile ilgili
bir uygulama protokoll olusturulmadi. Segili érneklem
blyiklGgi ve etki bliytkligu ile 0,05 hata payinda Ug grup
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icin ANOVA analizine uygun olarak gli¢ analizi yapilmis ve
power degeri 0,839 olarak hesaplanmistir (effect
size=0,155; critical F=1,842). Gug¢ analizi hesaplamasina
gore 100 hastadan olusan 3 grup, toplamda da 300 hasta
calismaya dahil edildi. Calisma icin bashekimlikten izin
alindi. Retrospektif calisma olmasi nedeni ile hasta
onayina gerek olmadi. Helsinki Deklarasyonu ve T.C. Saghk
Bakanligi tarafindan diizenlenen etik yonetmeliklerin ilgili
hikimlerine uyulmustur.

Grup 1, TXA verilmemis kontrol grubudur. Grup 2, cerrahi
insizyondan 20 dakika 6nce TXA 30 mg/kg yavas bolus
dozunda uygulanmis ve kardiyopulmoner bypass
sonunda, protamin verilmesi bittikten 10 dakika sonra 10
mg/kg dozunda TXA baslanmis ve 4 saat boyunca
infizyona devam edilmis  gruptur. Grup 3,
kardiyopulmoner bypass sonunda, protamin verilmesi
bittikten 10 dakika sonra TXA 30 mg/kg yavas bolus
dozunda uygulanmis ve devaminda 10 mg/kg dozunda
baslanmis ve 4 saat boyunca inflizyona devam edilmis
gruptur.

Asagida degerlendirilen tim veriler bir ¢alisma amaci ile
kayit edilmemis olan rutin hasta klinik takip arsiv
kayitlardan geriye donik olarak saglanmistir:

Preoperatif yas, agirhk, hemoglobin, platelet, {re,
kreatinin, serum glutamik oxaloasetik transaminaz
(SGOT), serum glutamik pirtivik transaminaz (SGPT)
degerleri ile hastalarin komorbiditelerinin (Diyabetes
Mellitus-DM, Hipertansiyon-HT, Kronik Obstriktif Akciger
Hastaligl-KOAH, Periferik Arter Hastaligi-PAH) olup
olmamasi.

Peroperatif yapilan bypass greft sayisi, gapraz klemp (KK)
siresi, kariyopulmoner bypass (KPB) siresi, ameliyat
slresi, peroperatif minimum ve maksimum hasta isilari,
peroperatif minimum ve maksimum hemoglobin
degerleri.

Postoperatif yogun bakima gelis hemoglobin, 4. saat
hemoglobin, 12. saat hemoglobin, 24. saat hemoglobin
degerleri.

Sonlanim noktalari:

1. Yogun bakima gelis ve 4, 12, 24. saatlerdeki
kanama(drenaj) miktari, 24. saat sonunda total
kan bileseni transflizyon miktari ve yogun bakim
kals streleri.

2. Postoperatif entiibasyon ve yogun bakim kalis
streleri, toplam allojenik eritrosit stispansiyonu
transfizyon miktarlari.

3. Postoperatif miyokard enfarktisa,
tromboemboli siklig.

Acil, redo, konkominant cerrahi, miniinvaziv cerrahi,
antiagregan/antikoagilan alan hastalar ve off pomp
bypass hastalari calismaya dahil edilmemistir.

inme ve

istatistiksel Yontemler

Surekli sayisal degere sahip degiskenlerin incelenen (g
farkh grup acisindan istatistiksel olarak farklilagip
farkhlasmadigr  tek-yonli  “ANOVA”  analizi ile
degerlendirilmistir. Farkhligin hangi gruplar arasinda
olustugunun tespiti icin gruplarin esit sayida goézlem
birimine sahip olmasindan 6tiiri post hoc analizlerden
“Tukey HSD” testi kullaniimistir. Kategorik degiskenlerin
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ilgili Gg gruba gore dagilimlari ise “Ki-kare” ve “Fisher’s
exact” testleri ile incelenmistir. istatistiksel olarak anlamli
farklilik icin p<0,05 alinmistir. Tim istatistikler SPSS 23.0
yazilimi ile hesaplandi (SPSS, Inc., Chicago, IL, ABD).
Orneklem biyiikliikleri G*Power 3.1 programi kullanilarak
hesaplanmistir.

Bulgular

Gruplar arasinda preoperatif ortalama yas, agirlik,
hemoglobin re, kreatinin, SGOT ve SGPT degerleri
arasinda istatistiksel anlamh farklihk saptanmadi. Sadece
platelet degerleri gruplar arasinda istatistiksel anlamli
farkhhk gostermektedir (p=0,002). Tukey HSD post hoc
analizine goére farkliigin platelet icin 1. ve 3. gruplar
arasinda olustugu gorilmistir. Platelet degeri anlamh
sekilde distuk bulunmustur (Tablo 1). Preoperatif
kategorik degiskenler diabetes mellitus, hipertansiyon,
kronik obstruktif akciger hastaligi ve periferik arter
hastaligi Pearson Ki-kare testine gére anlamli farklihk
gostermemektedir (Tablo 2).

Gruplar arasinda bypass-greft sayisi, capraz klemp ve
kardiyopulmoner bypass sireleri, peroperatif minimum
hasta 1sisi, peroperatif minimum hemoglobin degeri,
yogun bakima geldikten sonra 4. ve 12. saatlerdeki
hemoglobin degerleri, yogun bakimdaki 4., 12. ve 24.
saatlerdeki drenaj/kanama miktarlari arasinda istatistiksel
anlamli fark saptanmamistir. Tukey HSD post hoc analizine
gore peroperatif maksimum hasta isisi 2. ve 3. gruplar

arasinda (p=0,006), peroperatif maksimum hemoglobin
degerleri 1. ve 3. gruplar arasinda (p=0,001), yogun bakim
24. saat hemoglobin degerleri hem 1. ve 3. gruplar hem de
2. ve 3. gruplar arasinda (p=0,001) farklihk géstermistir.
Birincil etkinlik son noktasi olarak postoperatif eritrosit
sispansiyonu transflizyon miktari, Tukey HSD post hoc
analizine gére 1. ve 3. gruplar arasinda anlamli olarak
farkhdir  (p=0,043). Grup 3 eritrosit silspansiyonu
transfizyon miktari azdir.

CABG x greft sayiarl, kross klemp sureleri,
kardiyopulmoner bypass siireleri, ameliyat sureleri,
peroperatif minimum hasta isilari, peroperatif minimum
Hgb degerleri, yogun bakim 4. ve 12. saat Hgb degerleri,
yogun bakim gelis, 4-12-24. saatlerdeki drenaj miktarlari,
yogun bakim kalis sireleri bakimindan gruplar arasinda
istatistiksel anlamli  farkhhk bulunmadi. Peroperatif
maksimum hasta isisi (Grup 2 ile 3 arasinda), peroperatif
maksimum Hgb (Grup 1 ile 3 arasinda), yogun bakim gelis
Hgb (Grup 1 ile 3. arasinda), 24. saat Hgb degeri (Grup 1
ile 3 arasinda), postoperatif transflizyon (Her li¢ grup
arasinda) istatistiksel olarak anlamli farkhhk bulundu
(Tablo 3).

Birincil glvenlilik son noktasi degerlendirmesi igin;
myokart enfarktisu, imne ve tromboemboli
(venodz/arteryal) degiskenlerinde hiicrelerde bes birimin
altinda goézlemin olmasindan 6tiirli Fisher’s exact test
kullanilmistir. Gruplar arasinda istatistiksel olarak anlamh
fark sadece 3. grupta “inme” degiskeninde gorilmustar.
(p=0,048) (Tablo 4).

Tablo 1. Gruplarin preoperative demografik 6zellikler bakimindan tek-y6nli varyans analizi ile karsilastirilmasi

Grup 1 (n=100) Grup 2 (n=100) Grup 3 (n=100) p/MD
Ort+SS Ort+SS Ort+SS
Yas 58,61+13,57 60,46+14,18 61,53+14,53 0,333
Agirlik 80,63+11,65 79,49+12,81 81,32+13,13 0,579
Hemoglobin 12,98+1,35 12,89+1,55 12,57+1,54 0,144
Platelet 272790+136048,95 2467904132212 341831+170136,59 0,002
MD: (1-3=-69041; p=0,003)

Ure 36,82+15,82 40,51+18,01 36,96+17,04 0,221
Kreatinin 1,30+0,27 1,17+0,36 1,23+0,36 0,510
SGOT 29,49+16,92 32,05+14,38 33,66+13,78 0,144
SGPT 33,04+17,42 35,96+17,23 38,11+14,39 0,090

SGOT: Serum glutamik oxaloasetik transaminaz, SGPT: Serum glutamik pirlvik transaminaz
Ort: Ortalama, SS: Standart sapma, MD: Mean difference (ortalamalar arasi fark)

Tablo 2. Gruplarin preoperatif komorbiditeler bakimindan Ki-kare testi ile karsilagtirilmasi

Grup 1 (n=100) Grup 2 (n=100) Grup 3 (n=100) Pearson Ki-kare p
% % %
Diabetes Mellitus 45 46 42 3,838 0,147
Hipertansiyon 50 33 41 4,792 0,091
KOAH 36 28 26 2,78 0,249
PAH 27 23 31 2,379 0,304

KOAH: Kronik obstriktif akciger hastaligi, PAH: Periferik arter hastalig
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Tablo 3. Peroperatif ve postoperatif sonuglar

Grup 1 (n=100) Grup 2 (n=100) Grup 3 (n=100) p/MD
Ort1SS Ort1SS OrtiSs

CABG x greft sayisi 2,77+1,32 2,83+1,18 2,78%1,1 0,933

KK siiresi (dk) 51,32+30,40 49,60+27,70 50,78+23,64 0,902

KPB siiresi (dk) 94,47%58,55 92,55+47,26 93,73%+49,19 0,966

Ameliyat siiresi (dk) 192,51+87,96 193+69,73 199,80+67,31 0,764

Peroperatif minimum hasta isisi (C’) 32,25+1,41 31,49+1,37 31,34+2,03 0,376

Peroperatif maksimum hasta isisi (C’) 37,01+1,12 37,30+0,63 36,91+0,81 0,006
MD: (2-3=-0,390; p= 0,005)

Peroperatif minimum Hgb 8,82+1,16 8,59+1,38 8,84+0,97 0,246

Peroperatif maksimum Hgb 11,27+1,69 11,25+1,77 10,53+1,11 0,001
MD: (1-3=2,196; p=0,003)

YB gelis Hgb 10,61+1,74 10,39+1,55 10,04+1,31 0,033
MD: (1-3=0,568; p=0,026)

YB 4. saat Hgb 10,41+1,34 10,12+1,26 10,96+1,42 0,553

YB 12. saat Hgb 10,14+1,35 9,7241,26 9,88+1,22 0,072

YB 24. saat Hgb 9,74+1,23 9,41+1,03 10,156%0,99 0,001
MD: (1-3=-0,443; p=0,012)
MD: (2-3=-0,746; p<0,001)

YB gelis drenaj (ml) 41,7949,66 32,04+7,10 43,76%10,53 0,062

YB 4. saat drenaj(ml) 194,42+103,48 226,50+117,94 207,44+105,69 0,097

YB 12. saat drenaj (ml) 305,01+153,98 347,12+163,42 319,80+143,23 0,148

YB 24. saat drenaj (ml) 403,11+207,78 456,50+208,97 450,99+210,72 0,149

Postoperatif transfiizyon (U) 0,98+1,31 0,87+0,90 0,61+0,93 0,043
MD: (1-3=-0,370; p=0,038)

YB kalis siiresi (saat) 46,46+33,51 39,93+38,64 41,58+35,80 0,283

CABG: Koroner arter bypass cerrahisi, dk: dakika, C': Santigrad, Hgb: Hemoglobin, ml: mililitre, YB: Yogun bakim, U: Unite
Ort: Ortalama, SS: Standart sapma, MD: Mean difference (ortalamalar arasi fark)

Tablo 4. Birincil glivenlilik son noktasi sonuglari

Grup 1 (n=100) Grup 2 (n=100) Grup 3 (n=100) Pearson Ki-kare p
% % %

Myokart enfarktiisii 0 2,877 0,173

inme 5,353 0,048

Tromboemboli 0 1 1,83 0,331
Tartisma arasinda istatistiksel anlamli fark bulundu. Diger tim
karakterler anlamli olmadigi icin “propensity score match
Kardiyovaskiiler ~ cerrahide  kanamanin  mortalite, yontemi” ile 6rneklem gruplari olusturulmadi. Ayrica 1 ve

morbidite, hastane ve yogun bakim kalis siireleri ve
maliyete olumsuz etkileri uzun yillardir bilinmektedir.
Kanama miktarini azaltmak igin “gentle surgery” altin
kuraldir. Fakat postoperatif kanama icin yeniden
ameliyata alinan hastalarda “using/sizinti” seklindeki
kanamalar  goriilmektedir.!  Postoperatif ddnemde
“sizint1” seklindeki kanamalari azaltmak igin tim yas
gruplarinda yaygin olarak TXA kullanilmaktadir.®®
Kanamalarin nedenleri, hastanin soguklugu,
heparin/protamin nétralizasyonunun tam yapilmamasi,

kardiyopulmoner  bypassa bagli kompleman ve
enflamatuvar yanitin aktivasyonu, kardiyopulmoner
bypass sirasinda bazi pihtilasma faktorlerinin  ve

fibrinojenin azalmasi sayilabilir.°
Calismamizda gruplar arasinda preoperatif demografik
karakterler arasinda sadece platelet degeri 1. ve 3. gruplar
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3. gruplarda ki dasiik platelet degerleri klinik olarak
trombositopeni olarak yorumlanmadi.

Peroperatif hasta maksimum isisi arasindaki anlamli fark
klinik olarak 6nemli degildir. Clinklu bu isilar enzim ve
pthtilasma faktérlerinin  ¢calismalari icin  optimal 1si
araligindadir.  Peroperatif maksimum  hemoglobin
degerinin Grup 3 icin diisiik olmasi, yogun bakim gelis ve
24. saat hemoglobin degerlerini olumsuz etkiledigi
gorilmektedir. Grup 3 hemoglobin degeri her iki gruptan
daha distktiir. Bu durum postoperatif total eritrosit
siispansiyonu transfiizyon sayisinin da anlamli olarak
yuksek olmasina neden olmustur. Ayrica komplikasyon
sayllari olduk¢a disik olmasina ragmen Grup 3 igin
tromboemboli sikligi istatistiksel olarak daha fazladir.
Bunun nedeni Grup 2 de insizyon dncesi uygulanan puse
TXA miktarinin bir miktar etkinliginin kardiyopulmoner
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bypass sirasina azalmasi ve oksijenator rezervuarindaki
dilisyonel etki olabilir. Bunun nedeni ile ilgili literatlirde
de bilgiye rastlaniimamistir.

Grup 2 ve 3 arasinda yogun bakim 24. saatteki hemoglobin
farkinin total transflizyona etkisi olmamistir.  Bunun
nedeninin 2 ve 3. gruplarda KPB sonrasi inflizyon ile
verilen TXA oldugu distinilebilir.

Aprotinin, 2008 yilindaki BART c¢alismasindan sonra ciddi
komplikasyon oranlari nedeniyle tiim diinyada piyasadan
kaldirildi.)* Bu tarihten sonra antifibrinolitik ajanlarin
etkinligi ve glivenligi ile ilgili calismalar artti. Bu
calismalarin odagini epsilon amino kaproik asit ve TXA
olusturmaktadir. Kilavuzlarda ozellikle TXA ile ilgili
calismalar daha fazla yer almaya basladi. 2017 yilinda
Myles ve ark. biylk bir hasta grubunda yaptigi ¢calisma
sonugu 100 mg/kg doz vyerine 50 mg/kg doz TXA
kullanilmaya baslanmistir.*2 Bu calismada 50 mg/kg dozun
30 gunlik mortalite, tromboembolik komplikasyonlari
artirmadan transflizyon miktarini azalttigi bulunmustur.
Ayrica ilk defa bu galisma ile TXA ile epileptik ndbetler
arasinda bir iliski oldugu fark edilmistir. TXA dozu igin
literatirde ve cerrahlar arasinda  fikir  birligi
bulunmamaktadir. Genellikle 30-150 mg/kg doz aralig
distintldiigiinde klinigimizde kullanilan dozaj disuktir. 3
TXA dozu ve uygulanma hizi, ka¢ kere uygulanmasi
gerektigine dair ¢cok merkezli ¢calismada ilging sonuglar
bulundu. TXA yan etkilerinin duslk (50 mg/kg) dozlarda da
olabilecegi, fakat transfiizyon miktarinin da yiksek doz
(100 mg/kg) TXA ile azaldigi saptandi. Fakat yluksek doz
TXA ile plazma, platelet veya kriyopresipitat
transflizyonunda istatistiksel anlamh  bir azalma
olmamistir.* Klinigimizde de anestezistler arasinda farkli
uygulama sekilleri vardi. Dual antiplatelet tedavi 6zellikle
Asetilsalisilik Asit ve Klopidogrelin beraber kullanildig
hastalarda kanama riskinde artis oldugu bilinmektedir.
TXAnin bu grup hastalarda kanamayl azaltmadig
saptandi.’* Calismamizda “antiadezyon” ilag alan hastalar
cahsma disi birakilmistir. Bunun nedeni; bu hasta
grubundaki verilerimizde, antiadezyon ilacin ne zaman en
son kullanildigina dair bilgi eksikligidir.

2022 yihinda yayimlanan bir metaanalizde pediatrik
vakalarda da antifibrinolitik uygun ajanlarin kullaniminin
givenli oldugu goérilmistir.®

Calismamizin 6rneklem tarih araligi oldukca eskidir. Fakat,
TXA kullanimi ginimiizde de 6nemini korumaktadir.
Klasik koroner arter bypass cerrahisi tekniginde major
degisiklikler yasanmadigl gibi yeni antifibrinolitiklerde
kullanima giremedi. Bu nedenle lizin analoglari olan
epsilon amino kaproik asit ve traneksamik asit ile ilgili
calismalar literatiirde her zaman 6nemli bir konu oldu.
Yapilan calismalar artarak devam etti. Clinkt TXA kullanim
dozu ve uygulama yontemleri arasinda kardiyak ve non-
kardiyak cerrahilerde bir uzlasma ginlimizde de
saglanamadi.

Cerrahlar arasinda TXAnin myokard iskemisine neden
olabilecegine dair bir endise vardir. Pediatrik hasta
grubunda koroner arter hastaligi olmadigi icin bu grupta
yapilan galismalarda TXAnin myokard hasari ile bir iliskisi
saptanmamistir.#617 Bizim calismamizda ndbet geciren
hasta olmadi. TXAnin epileptik nobete neden olma
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mekanizmasi tam olarak agiklanamamistir. TXAnin mikro
tromboemboli ya da hava embolisini artirarak ndébete
neden oldugu disiinilmektedir.®®* Ancak bu hipotez
kanitlanamamistir.

Kardiyak cerrahi sonrasi kanama, sadece klinik sonuglari
olumsuz etkilemez. Transflizyon artisi, hastanede kals
siiresini ve maliyeti ciddi oranda artirmaktadir.’® Bu
nedenle HKY, kan bilesenlerinin akilli  kullanimi
uygulamalari ile ciddi bir tasarruf saglanacaktir.?® Kan
bilesenleri pahalidir ve giderek siirdirilebilir kamu saghk
maliyetlerini de olumsuz etkilemektedir.?!

Sonu¢ olarak bu calismada, TXA uygulama farkhliklari
arasinda postoperatif kanama miktarlari arasinda anlamli
farkhhk saptanmadi. Yogun bakim kahs siiresini
etkilemedi. Grup 3 de, KPB sonrasi TXA uygulamasinin
eritrosit slispansiyonu transflizyonunda olumlu anlamli
etkisi oldugu gorilmistir. Ancak ayni grupta ciddi bir
komplikasyon olan inme daha sik gorildd.

TXA kullanimi kilavuzlara ve ¢alismalara ragmen kardiyak
cerrahide standart protokoller ile yapilmamaktadir.
Kilavuzlara gore TXA, kan kaybini, transflizyon hizini ve
toplam kan Grind miktarini azaltmak igin uygun ajandir.
Yine de 30 glnlik mortalite, greft oklizyonu ve
tromboembolik olaylar (zerindeki etkisi icin yeni
calismalara gereksinim vardir. TXA ile epileptik ndbetler ve
inme arasindaki iliski tedirgin edicidir.

Sinirlamalar

Bu calisma eski bir tarih araligindaki hasta verilerinden
retrospektif olarak vyapildi. Bir c¢alisma protokoli
olusturulmadig i¢in daha fazla veri degerlendirilemedi.
Ornegin, glinimizdeki en sik uygulamalardan “Bispektral
indeks izleme” yapilamamistir ve nérolojik izleme verileri
analizlere dahil edilmemistir. Ge¢ donem renal ve
norolojik sonuglari bilinmemektedir.

Agiklamalar

Makale verileri, ticari olarak sahip ve isim degistiren bir
hastanenin hasta klinik takip arsiv kayitlarindan
Bashekimlik izniyle elde edilmistir.

Cikar Catismasi
Bu calismada herhangi bir kisi/kurum ile ¢ikar ¢atismasi
bulunmamaktadir.

Yazar Katkisi
Cl: Galismanin planlanmasi, verilerin toplanmasi, analiz,
kaynak taramasi, yazim, yorum

Finansal Destek
Herhangi bir kisi ya da kurulustan finansal destek
alinmamuistir.
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/ ABSTRACT

-

Objective: In our study, we aimed to reveal the advantages and
disadvantages of inhalation and intravenous anesthesia
techniques in the maintenance of anesthesia in pediatric
patients whose tracheobronchial foreign body was removed by
rigid bronchoscopy under general anesthesia.

Methods: The patients were divided into two groups with 34
individuals in each group, whose anaesthesia was maintained
with sevoflurane inhalation or propofol infusion. Demographic
characteristics of the patients, symptoms at presentation,
radiological examinations, anaesthesia and surgical procedures,
complications were analyzed. In addition, surgical difficulty and
surgical comfort scales created from the experiences of our
institution were used. The results obtained and the effects of
inhalation and intravenous anaesthetics used in maintenance
on the duration of the procedure, clinical, hemodynamic and
surgical comfort were compared.

Results: Vital signs during the procedure were similar in both
groups. The duration of bronchoscopy was shorter in the
intravenous anaesthesia group (p=0.014), and secondarily, the
duration of anaesthesia was longer in the inhalation anaesthesia
group (p=0.027). While the surgical difficulty scale was similar in
both groups, the surgical comfort scale was higher in the
intravenous anesthesia group (p=0.017).

Conclusion: Anaesthesia maintenance with sevoflurane
prolongs the duration of bronchoscopy and accordingly the
duration of anaesthesia, and also reduces surgical satisfaction
independent of processing time. For these reasons, we think
that while rigid bronchoscopy is performed for the removal of
childhood foreign body aspirations, propofol can be preferred
for anaesthesia maintenance, resulting in a shorter procedure
time and higher surgical satisfaction.

Keywords: Surgical comfort scale, surgical difficulty scale, rigid
bronchoscopy

0z

Amag: Calismamizda genel anestezi altinda rijit bronkoskopi ile
trakeabronsiyal yabanci cisim ¢ikarilan ¢ocuk hastalarda
anestezi idamesinde inhalasyon ve intravendz anestezi
tekniginin birbirlerine olan avantaj ve dezavantajlarini ortaya
koymayi amagladik.

Yontem: Hastalarin anestezi idamesi sevofluran inhalasyonu ile
veya propofol inflizyonuyla yapilanlar olmak tizere 34’er kisiden
olusan iki grup olusturuldu. Hastalara ait demografik 6zellikler,
basvuru semptomlari, radyolojik incelemeler, anestezi ve
cerrahi islemler bagh o6zellikler, komplikasyonlar analiz edildi.
Ayrica kurumumuz tecriibelerinden olusturulan cerrahi zorluk
ve cerrahi konfor skalalari kullanildi. Elde edilen sonuglarla
idamede kullanilan inhalasyon ve intravendz anesteziklerinin
islem siresi, klinik, hemodinami, cerrahi konfor tzerine etkileri
karsilastirildi.

Bulgular: islem esnasinda vital bulgular her iki grupta benzerdi.
Bronkoskopi siiresi intravendz anestezi grubunda daha kisaydi
(p=0,014) buna sekonder olarak anestezi siresi inhalasyon
anestezisi grubunda daha uzundu (p=0,027). Cerrahi zorluk
skalasi her iki grupta benzer iken, cerrahi konfor skalasi
intravendz anestezi grubunda daha yuksekti (p=0,017).

Sonug: Sevofluranla idame anestezisi bronkoskopi siresini
uzatmakta ve buna sekonder olarak anestezi siiresi uzamaktadir
ayrica islem siresinden bagimsiz olarak cerrahi memnuniyet
azaltmaktadir. Bu nedenlerle g¢ocukluk ¢agl yabanci cisim
aspirasyonlarinin gikartilmasinda rijit bronkoskopi yapilirken
anestezi idamesinde propofoliin tercih edilebilerek daha kisa
islem suresi ve daha vyiksek cerrahi memnuniyet elde
edilecegini dlstnlyoruz.

Anahtar Kelimeler: Rijit Bronkoskopi, cerrahi konfor skalasi,
cerrahi zorluk skalasi
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Introduction

Tracheobronchial foreign body aspiration (TBFBA) is a
life-threatening condition that is frequently observed in
childhood.?? In the diagnosis and treatment of children
TBFBAs due to the need for sedation and difficulty in
cooperation in this process, rigid bronchoscopy (RB) is
generally preferred under general anaesthesia instead of
Flexible bronchoscopy (FB).>® General anaesthesia
induction and maintenance is accomplished with
intravenous (iv.) or inhalation anaesthetics with
spontaneous breathing or controlled breathing.® The
choice of anaesthesia method or anaesthetic agent
depends on the preference of the anesthesiologist.? In
our study, we aimed to reveal the advantages and
disadvantages of inhalation and intravenous anaesthesia
techniques in the maintenance of anaesthesia in
pediatric patients whose tracheobronchial foreign body
was removed by rigid bronchoscopy under general
anaesthesia, from both anaesthesia and surgical
perspectives, different from the literature.

Methods

This study was planned retrospectively with the approval
of Kocaeli University Faculty of Medicine Non-Invasive
Ethics Committee, numbered 2021/69. Patients aged O-
18 years, who underwent RB under general anaesthesia
(GAA) with the suspicion of TBFBA by the Department of
Thoracic Surgery between 11.10.2020-10.10.2019 were
included in the study. Before the procedure, the
necessary laboratory and imaging tests were performed
following the anamnesis and physical examination of the
patients. Patients were kept under close observation
until the procedure. Patients who are hemodynamically
and respiratory unstable and who are too urgent to wait
for a fasting period, who cannot be sure of adequate
ventilation with repetitive bronchoscopy attempts and
positive pressure ventilation, and therefore who do not
use muscle relaxants, were excluded from the study.

It is recommended that the RB procedure be performed
in the daytime than night conditions in clinically stable
patients who are indicated for RB.” On the contrary, in
our study, the procedures were performed by the same
thoracic surgeon and anaesthesia team who knew each
other and had experience in the procedure, at all hours
of the day, taking into account the fasting period without
acute conditions.

Patients were divided into two groups as anaesthesia
maintenance was performed with sevoflurane inhalation
(Group S) or propofol infusion (Group P). When the
power analysis was performed with the G*Power
program by taking effect size=0.8, a=0.05 and Power (1-
B)=0.90, it was determined that a minimum of 34 people
should be worked for each group. Two groups, each
consisting of 34 individuals with sufficient data and
suitable for inclusion and exclusion criteria, were formed.
Whether premedication would be performed was
determined according to the clinical condition of the
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patient. After standard anaesthesia monitoring (ECG,
Sp02, blood pressure) was applied to the patients who
were taken to the operating room, anaesthesia induction
was achieved by inhalation of 100% oxygen and 8%
sevoflurane with a gas flow of 5 L/min in both groups, and
the concentration of sevoflurane was gradually reduced.
Anaesthesia was maintained with the 100% 02 with 2.5-
3.5% sevoflurane in Group S, and 100-150 pg/kg/min
propofol  infusion in Group P. 1 mg/kg
methylprednisolone was administered intraoperatively
in prolonged bronchoscopy (>30 min) and in cases where
intubation was repeated more than 3 times with
bronchoscopy. In patients with intense secretions in the
intraoperative period or in case of bradycardia
development iv. atropine (0.01 mg/kg) was administered.
A rigid bronchoscope (Storz brand) of suitable size was
inserted into the trachea by the thoracic surgeon 3
minutes after the muscle relaxant application. The
foreign body was tried to be visualized by using 0 and 30-
degree optics connected with the eye and the monitor
through the working channel of the bronchoscope.
Intraoperative ventilation was provided by controlled
manual ventilation with 8-10 Lt/min 100% oxygen
through a T-piece, one opening of which was connected
to the ventilation port of the rigid bronchoscope and the
other opening to the breathing circuit. Anesthesia was
maintained with 2-5% sevoflurane-100% O2 inhalation in
Group S, and propofol infusion of 100-150 ug/kg/min in
Group P. The anaesthetic agent dose was titrated
according to the patient's hemodynamic response. For
analgesia, 0.1 pg/kg/min remifentanil infusion was
administered to both groups. In cases where TBFB could
not be seen clearly, manual ventilation was interrupted
in coordination with the surgeon and only oxygen
insufflation was applied with apnea periods. If the patient
was desaturated during the bronchoscopy procedure,
the procedure was interrupted and the RB was regressed
to the trachea and manual ventilation was applied until
the saturation increased. After the FB was seen, it was
grasped with alligator forceps and removed from the RB
lumen with forceps. After the TBFB was removed, for
possible complications and residue FB, the trachea and
bronchial systems were observed -checked by optics.
When the procedure was over, anaesthetic drugs were
discontinued, muscle relaxants were reversed in
necessary patients, and the patient's respiration was
manually supported with 100% oxygen until the patient's
spontaneous respiration reached a sufficient level. At the
end of the procedure, the patients were followed in the
recovery unit until the Aldrete score reached 9 points,
and then they were sent to their wards. In the meantime,
the presence of pneumothorax and other possible
pathologies was investigated by first taking a chest X-ray
in patients who developed respiratory distress. Firstly,
medical treatment (corticosteroid, humidified oxygen,
nebulized adrenaline) was applied to patients who were
thought to have oedema in the respiratory tract, and
patients whose respiratory distress continued despite
medical treatment were admitted to the intensive care
unit (ICU) by endotracheal intubation.
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Demographic data of patients, the passing time between
TBFBA history and time of admission to the hospital
(application time), symptoms at admission, features of
anaesthesia applications (anaesthesia, awakening and
recovery time), features of surgical practice
(bronchoscopy time, surgical comfort scale and surgical
difficulty scale), hemodynamic and respiratory
parameters of the patient, characteristics of TBFB
(structure,  localization)  intraoperative  [patient
movement, desaturation (desaturation of oxygen
saturation below 90%), bradycardia (heart rate decrease
below 20% of control values) and bronchospasm] and
awakening and recovery complications (laryngospasm,
desaturation, recurrent cough) were recorded. If
symptoms and complications occurred more than once in
the same patient, all were recorded.

In our study, 2 new parameters were used in terms of
surgery. Surgical comfort scale and surgical difficulty
scale were created by our clinic's long-term TBFBA

experience and therefore they were named KOU Surgical
Comfort Scale and KOU Surgical Difficulty Scale. KOU
Surgical comfort scale is a partially subjective criterion
that the main goal is to show the effect of anaesthesia
application on the surgeon. 0 points were accepted as
the lowest and 9 points highest comfort level in the scale,
which is based on the principle of scoring between 0 and
9 points. Less than 5 points were considered low, 5-7
points were considered normal, and 7 points and above
were considered high. With this scale, the surgeon is
asked to evaluate those situations one day after the
procedure; During the patient's manual ventilation, a)
restriction of bronchoscope manoeuvres b) affecting the
quality of observation, c) adverse effects of the airflow
into the eyes d) Whether there is a decrease in
performance at the time of the operation or the next day
due to the pollution of the room air, or whether there are
health problems such as headaches and inclination to
sleep (Figure 1).

Surgical Comfort Scale

Restriction of bronchoscope Affecting the quality of
maneuvers c‘iuri‘ng ERTED observation in the processes
ventilation of manual ventilation

(0-2) (0-2)

Score: 0-9

Negative effect of airflow in the

Physical side effects due to room
air pollution

surgeon's eye
(0-3)

(0-2)

0-4: Low / 5-7: Normal / 8-9: High

Figure 1. Surgical comfort scale
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In the calculation of the Surgical Difficulty Scale; the
nature of the foreign body, number of pieces, size,
localization, granulation tissue formation due to foreign
body in the bronchial tree, rigid bronchoscope size and
subjective score reported by the surgeon (temperature-

gas of the room, difficulties experienced due to the
equipment used as a result of covid measures, etc.) were
used. 8 points and below were accepted as easy, 9-12
points as medium, 13 points and above as difficult.
(Figure 2).

Surgical Difficulty Scale Scoring

- Slippery or rumbling:2
-Easy to grasp and

Nature of Foreign Body
unbreakable:1

=5

Foreign Body Parts
- Multipart:2
-Single:1

s

Foreign Body Siz
- Cannot Pass Through Lumen

A

of Bronchoscope:2
-Passable Through the Lumen
of the Bronchoscope:1

e

Localization of Foreign Body
- Segment Bronch:3

- Lobe Bronchus:2
-Main Bronchus:1

=5

Presence of Granulation Tissue in
the Respiratory Tract

- esi2
- No:l

R $ e 2 R $z$ e 20

=5

e \

Rigid Bronchoscope Size
- Size 3 and smaller:2
-Greater than size 3: 1

A 4
e &
Surgeon's Opinion
lor2
. 4

/

Difficulty Level
8 and less Points: Easy
9-12 Points: Medium
13 or more Points: Difficult

\

Figure 2. Surgical difficulty scale
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Statistical Analysis

All statistical analyses were performed using IBM SPSS for
Windows  version 20.0 (SPSS, Chicago, IL,
USA). Kolmogorov-Smirnov and Shapiro-Wilk tests were
used to assess the assumption of normality. Numeric
variables were presented with meanzstandard deviation
and median (25th-75th percentile). Categorical variables
were summarized as counts (percentages). Since
normality assumption did not hold, comparisons of
numeric variables between groups were carried out
using Mann-Whitney U test. Binary logistic regression
analysis was used to determine the factors affecting the
outcome variable. Association between two categorical
variables was examined by Chi-square test. A p-
value<0.05 was considered statistically significant.

Results

The data of 104 patients were analyzed retrospectively,
14 patients were excluded from the study, 34 patients
whose anaesthesia was maintained with sevoflurane and
34 patients whose anaesthesia was maintained with
propofol were randomly selected and analyzed.
Demographic characteristics, medical history and
application time of the patients were similar in both
groups (Table 1).

Table 1. General Features

Total Group S Group P

(n=68) (n=34) (n=34) P
Age (month), 25.19423.11 24.26+24.65 26.12+21.80 | 0.372°
meantSD
Sex, n (%) 0.460°
Male 40(58.8) 22(647)  18(52.9)
Female 28(41.2) 12 (35.3) 16 (47.1)
Weight (kg), 13.9346.10 13.6846.64 14.1945.59 | 0.639°
meantSD
Disease history, b
n (%) 0.617
Absent 54(79.4)  27(79.4) 27 (79.4)
Pulmonary 6 (8.8) 3(8.8) 3(8.8)
Cardiovasculer 2(2.9) 2(5.9)
Other 6(8.8) 2(5.9) 4(11.8)
Applicationtime | ; o0\ 1) 30 5108234 5.66£15.76 | 0.735°
(day), meantSD

aMann-Whitney U Test, ®Chi-Square Test, n: Number, SD: Standart
Deviation

Preoperative symptoms, examination and imaging
findings of the patients were similar in both groups (Table
2).

27

Table 2. Before Operation Symptoms and Radiological Imaging

Total Group S Group P

(n=68) (n=34) (n=34) P
Preoperative
Symptoms,
n (%)
Dyspnea 3(4.4) 1(2.9) 2(5.9) NA
Cough 51(75) 27 (79.4) 24(70.6) |0.5752
Wheeze 32 (47.1) 13(38.2) 19 (55.9) | 0.2242
Difference
betweenbreath | 155750 10(204)  9(265) | 1.00°
sounds on
auscultation
Wheezing 7 (10.3) 3(8.8) 4(11.8) 1.00?
Chest X-ray .
Findings, n (%) 0.438
Nopathological | 3504 9)  14(412)  16(47.0)
image
Aeration
difference 32 (47.1) 16 (47.1) 16 (47.1)
Atelectasis 3(4.4) 3(8.8)
Appearance of
foreign body 3(4.4) 1(2.9) 2(5.9)
Thorax CT,
n (%) 4(5.9) 1(2.9) 3(8.8) NA

aChi-square test, n: Number, NA: Not applicable

Awakening and recovery times and the ratio of drugs
used were similar in both groups. Anaesthesia duration
was significantly longer in Group S compared to the
other (p=0.027) (Table 3).

During the procedure, heart rate and blood pressure
were similar in both groups, and peripheral oxygen
saturation was significantly lower in Group P at 15 and
25 minutes (p=0.023; p=0.027, respectively) (Figure 3).
The duration of bronchoscopy was statistically
significantly shorter in Group P compared to the other
group (p=0.014). While the surgical difficulty scale score
was similar in both groups, the surgical comfort scale
score was significantly higher in Group P (p=0.017). The
sizes of RB used during bronchoscopy, localization and
nature of TBFB, and residual TBFB were similar in both
groups (Table 4).

Intraoperative complications (movement, bradycardia
and desaturation), and postoperative complications
were similar in both groups. The number of patients
requiring manual ventilation by interrupting the
procedure during the bronchoscopy procedure, and the
number of patients requiring intubation was similar in
both groups (Table 5).
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Figure 3. Vital values

Discussion

In our study, we compared two methods (inhalation-
intravenous) used in the maintenance of anesthesia in
rigid bronchoscopy procedures performed for foreign
body aspiration, both in terms of anesthesia and surgery.
While doing this, unlike the literature, we used our own
scoring systems, except for the epidemiological
standardization and routine surgical features.

The results of our study show that similar hemodynamic
and respiratory results are obtained with inhalation or
intravenous anesthesia maintenance, bronchoscopy time
and accordingly anesthesia duration are longer with
sevoflurane and this is not reflected in recovery and
recovery times, awakening and recovery times are
similar, intraoperative and postoperative complications
are similar, intravenous anesthesia showed that higher
surgical satisfaction scores were obtained with its
maintenance.

The goals of anesthesia management during TBFB
removal are adequate oxygenation and ventilation,
adequate depth of anesthesia with minimal airway
secretions, stable hemodynamics, controlled
cardiorespiratory reflexes during bronchoscopy, rapid
return of upper airway reflexes, and prevention of
pulmonary aspiration.® Anesthesia management is
difficult for the anesthesiologist because the airway is
shared with the surgeon and general anesthesia is
administered without tracheal intubation and the depth
of anesthesia is tried to be maintained.®

Anesthesia  technique and ventilation method
(spontaneous or controlled) should provide the least risk
of mortality and complications for the patient.!® There is
no clear consensus on which of these methods is ideal.”!!
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Factors such as the characteristics of the working
institution, the experience of the anesthesiologist, the
localization of the foreign body, the nature of the foreign
body, the level of obstruction in the airway, and the
medical condition of the patient are effective in
anesthesia management.®1?

General anaesthesia maintained is performed by
intraven6z or inhalation anaesthetics with spontaneous
breathing or controlled breathing. Sevoflurane is
preferred because of its rapid induction and less
respiratory tract irritation in inhalation anaesthesia.®* In
some studies, it has been reported that the induction
time with propofol and sevoflurane is similar** and in
some studies, the induction time with sevoflurane is
shorter.’ In the induction phase, we prefer spontaneous
breathing continues until ventilation is assured, and if
there is no contraindication we prefer sevoflurane
inhalation with 100% oxygen in because there is no
irritant effect on the respiratory tract.

There is no definite consensus in the literature regarding
the administration of premedication to patients who
undergo RB due to TBFBA. Because of the sedative and
respiratory depressant effects of midazolam, its routine
use in TBFBA removing operations is not recommended,
as it may worsen existing respiratory distress.® In our
clinic, premedication with midazolam is not routinely
applied to patients who apply with the suspicion of
TBFBA before RB, and the decision is made according to
the clinical condition of the patient and the preference of
the anesthesiologist. It has been reported that atropine
may be beneficial in reducing airway secretions,
preventing vagal-induced bradycardia, and alleviating
cholinergic-mediated bronchoconstriction during airway
manipulation.b Corticosteroid use is recommended
before and during bronchoscopy due to its reducing
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effect on airway inflammation and subglottic
oedema.'®'” While some authors have recommended
the prophylactic use of dexamethasone, others have
suggested its intraoperative administration.®® Li et al.*®
administered  methylprednisolone  prophylactically
before induction. Apa et al.2° was started the steroid
treatment before bronchoscopy and continued for 24
hours postoperatively. Zhang et al.®® suggested
intraoperative methylprednisolone or dexamethasone
use. As can be seen, there is no consensus in the
literature about which corticosteroid should be
administered and for how long. In our clinic, we use
dexamethasone (maximum 8 mg) in prolonged
bronchoscopy (>30 min.), in case of recurrence of more
than 3 intubations with bronchoscope in the
intraoperative  period, and methylprednisolone
prophylactically in cases of chronic TBFBA. We prefer
atropine in cases with intraoperative bradycardia or
hypersecretion.

Although inhalation anaesthetics are widely used in the
maintenance of anaesthesia in pediatric patients, the
infusion of intravenous anaesthetics has also started to
gain popularity recently. For this purpose, propofol is
used alone or in combination with other drugs in the
short-term procedures of pediatric patients.?!

When the effects of sevoflurane and propofol are
compared on the cardiovascular system and
hemodynamics during anaesthesia there are some
studies reporting more stability is achieved with
sevoflurane!® on the contrary with propofol better
hemodynamics was obtained,?? or similar hemodynamic
effects.??* Hemodynamic side effects may also be
related to the drugs used together. For example,
providing more stable hemodynamics of sevoflurane was
attributed to the synergistic effect of remifentanil given
with propofol.}# %

Different results were also obtained when propofol and
sevoflurane were compared in terms of their relationship
to respiratory parameters. While respiratory parameters
were stable with sevoflurane in the study of Liao et al.'*,
lower oxygen saturation values were found with
Sevoflurane in the study of Maleki et al.Z3, but respiratory
complications were found to be similar.2?2 In our study,
similar hemodynamic and respiratory changes were
detected with sevoflurane and propofol in addition to
remifentanil infusion. The number of desaturated
patients during the procedures was similar. Although the
oxygen saturation at the 15th and 25th minutes were
statistically significantly lower in the propofol group, we
did not consider it clinically significant since it was within
the reference range.

Possible gas leaks from the bronchoscope during the
procedure require high gas flows to maintain the depth
of anaesthesia, and this condition can pollute the
atmosphere of the operating room.'*?® Important
advantages of propofol are that it is not cumulative when
used for a relatively short period of time, and during the
removal of the FB period that is the ventilation system is
on, surgeon don't be exposed to anaesthetic vapours.?’
Propofol-based total intravenous maintenance with
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remifentanil, a super-short-acting opioid, is a suitable
method for pediatric patients and has been shown to
provide a stable level of anaesthesia.?*%

Complications such as laryngospasm, apnea and Sp02
reduction are frequently seen during TBFB removal.2830
Regardless of the ventilation method, the most
frequently reported complications during the procedure
are hypoxia and arrhythmia.’* In our study, the most
common intraoperative complication was desaturation
with a rate of 33.3%. In our clinical observations, it was
seen that patients were mostly desaturated during the
removal of distal foreign bodies, desaturation occurred
especially during the advancement of the RB from the
main bronchus to the distal. When the relationship
between intraoperative complications and anaesthetic
methods is investigated, the results also differ. In one
study, less cough was detected in the use of sevoflurane
during bronchoscopy than in the use of propofol, and this
was explained by the myorelaxant effect of
sevoflurane.? In another study, it was reported that
remifentanil together with propofol may be preferred to
sevoflurane because it causes less cough and recovery
agitation.?? Farrell et al.?2 reported that the chosen
anaesthetic method may be inhalation or IV-based, as
there is no evidence of the superiority of one approach
over the other. In our study, the rate of movement,
bradycardia and desaturation, which we defined as
intraoperative complications, were similar with both
inhalation and intravenous methods.

Since the surgeon is directly involved in ventilation during
RB, it also affects the anaesthesia management of the
patient.?* In this process, the surgeon has to be
manoeuvred the foreign body without disturbing the
ventilation, and the anaesthetist has to provide sufficient
depth of anaesthesia.” Apneic oxygenation applied
during the procedure makes facilitates manoeuvres,
especially to distal foreign bodies.'® For these reasons,
communication between the surgeon and anesthetist is
important during ventilation management.?® The
selection of the ventilation method to be applied by the
anesthesiologist during rigid bronchoscopy is important
because it can become a difficult situation to provide
ventilation and necessary oxygenation in the pediatric
age group.3!

There are studies advocating different views on the
ventilation method to be applied. The use of muscle
relaxants may vary according to the localization of TBFB,
and spontaneous respiration is generally preferred in
proximal FBs.3%33 The reason for this is that it allows
ventilation to continue while trying to remove the FB and
prevents the foreign body from causing obstruction by
moving in the bronchial tree with positive pressure
ventilation.3*% The disadvantages of the spontaneous
breathing technique are the difficult prevention of cough,
and patient movement.®?” The advantage of controlled
ventilation is that it provides better oxygenation and
ventilation and prevents movements that may cause
complications such as coughing and moving of the
patient during airway manipulation. The disadvantage is
that despite preoxygenation, rapid desaturation
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develops and the foreign body may move distally and
cause obstruction due to positive pressure.® On the other
hand, there are also studies reporting that there is no
adverse effect with positive pressure-controlled
ventilation.3®3” The use of muscle relaxants can provide
an even and adequate depth of anaesthesia for rigid
bronchoscopy and reduce the anaesthetic effects on
cardiac output.3®3” Except for patients with proximal
TBFB which is located proximally or has almost
completely closed the trachea where we cannot be sure
that we will be able to adequately ventilate with positive
pressure ventilation according to TBFB localization, the
thoracic anesthesiologists we work with prefer
rocuronium bromide because which is more
hemodynamically stable as controlled ventilation and
muscle relaxant.3®

After TBFB is removed, If the general condition of the
patient is not bad before bronchoscopy airway edema
has not developed and pulmonary gas exchange is not
impaired, the patient is awakened by applying mask
ventilation until adequate spontaneous ventilation is
achieved, in some cases positive pressure ventilation may
be required by intubating.3® One of the common
complications after the procedure is laryngospasm, its
incidence has been reported to be 8% to 21.5% in the
literatiire,>'>3*and it was seen in 19.1% of patients in our
study. There is no significant difference between the two
maintenance methods in terms of the distribution of
complications. One study reported that complications
were not directly related to the anesthetic agent but to
the duration of bronchoscopy.*® In our study, although
the duration of bronchoscopy was longer in maintenance
with sevoflurane, complications were similar to
maintenance with propofol. Recovery time has been
defined as one of the risk factors associated with
intraoperative or postoperative hypoxemia in the RB
procedure.*! Maleki et al.2? found a shorter recovery time
in maintenance with propofol and Liao et al.** found a
shorter recovery time in maintenance with sevoflurane,
and no statistically significant difference was found in
either study in terms of complications. There are also
studies reporting that recovery times are similar.*>%3
Recovery times and complications were similar both
methods in our study.

The most important effect of the anesthesia method
used on the surgery is the movement of the foreign body,
affecting the surgeon's angle of view, comfort, and
difficulty of the procedure, and consequently affecting
the performance of the procedure. Leaks around the
bronchoscope in inhalation anesthesia can cause the
desired depth of anesthesia to not be achieved and
pollute the room air.5”!* This may cause a decrease in
the comfort of the surgeon.** The decrease in the
comfort of the surgeon may lead to prolongation of the
procedure time and an increase in the risk of
complications. In his article on which he shared his
personal experiences, Bould stated that in the sharing
airline procedures they preferred to use intravenous
agents in order to partially avoid the airline partnership
and not be affected by the gas pollution of the operation
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team.*® Although the surgical difficulty scale which
includes bronchoscope size, localization of TBFB and
features of TBFB in our study was similar in both groups,
the surgeon comfort scale score was found to be lower
with sevoflurane. The reason for this is the disturbing
effect of sevoflurane gas coming directly from RB during
bronchoscopy and the effects of spreading this gas into
the room air. The long duration of anesthesia with
sevoflurane maintenance can be explained by the fact
that the surgeon interrupts the procedure for short
periods due to the effect of the gas. Prolonging the
duration of anesthesia and bronchoscopy with the
maintenance of sevoflurane is important in terms of
increasing the cost, although it does not affect the
recovery and recovery times of complications. No study
has been found in the literature reporting results with
surgical comfort scales, which include a large number of
parameters, as in our study. This scale consisted of
parameters that could negatively affect the process of
the procedure by disturbing the comfort of the surgeon
during the procedure, affecting the quality of life after
the procedure, and causing dissatisfaction with the
procedure. In the study of Zhang et al.,?* it was observed
that they used a limited surgical satisfaction score, and
no significant difference was found in the comparison
made in terms of inhalation-intravenous anesthesia.

For stable patients, some authors recommend that the
procedure be performed in daytime conditions, by
experienced teams, and under optimum conditions.?®%°
However, it is reported that in this case, the
complications of the procedure are also no different from
the complications in the acute intervention period.?® In
our study, the procedure was performed at any time of
the day, taking into account the fasting period, and our
complication rates were consistent with the literature.
For this reason, it was thought that the procedures to be
done with an experienced team could be done at any
time of the day.

The limitations of our study are its retrospective nature,
not controlling the depth of anesthesia with BIS and the
number of patients was partially limited. The fact that the
surgical comfort scale and difficulty scale used in
standardization between groups are partially subjective
can be considered as another shortcoming.

In general anaesthesia maintained with sevoflurane
inhalation or propofol infusion for removal of TBFB by RB
in pediatric patients, it was detected that similar effects
on complications, hemodynamics, respiratory
parameters, awakening and recovery times. Anaesthesia
maintenance with sevoflurane prolongs the duration of
bronchoscopy and accordingly the duration of
anaesthesia, and also reduces surgical satisfaction
independent of processing time. For these reasons, we
think that while RB is performed for the removal of
childhood FBA, propofol can be preferred for anaesthesia
maintenance, resulting in a shorter procedure time and
higher surgical satisfaction.
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Table 3. Features Based on Anesthesia Applications

Total Group S Group P

(n=68) (n=34) (n=34) P
Anesthesia Time (minute), mean+SD 19.59+16.92 22.94+18.83 16.24+14.27 0.027?
Awakening Time (minute), meanSD 12.67+13.54 9.0745.82 16.27+17.65 0.417?2
Recovery Time (minute), mean+SD 18.21+7.74 19.32+10.03 17.09+4.29 0.265°
Medicines, n (%)
Methylprednisolone 48 (70.6) 24 (70.6) 24 (70.6) 1.00°
Midazolam 30 (44.1) 21(61.8) 17 (50) 0.464°
Sugammadex 61 (89.7) 28 (82.4) 33(97.1) 0.105°
Atropine 20(29.4) 12 (35.3) 8(23.5) 0.864°

2Mann-Whitney U Test, °Chi-Square Test, n: Number, SD: Standard Deviation
Table 4. Features Based on Surgical Applications
Total Group S Group P
(n=68) (n=34) (n=34) P

Bronchoscopy Time (minute), mean+SD 15.34+16.02 18.00+17.23 12.68+14.48 0.014°
Bronchoscope Size, n (%) 0.314°
35 33 (48.5) 17 (50) 16 (47.1)
3.7 17 (25) 6 (17.6) 11 (32.4)
4 13 (19.1) 9(26.5) 4(11.8)
5 5(7.4) 2(5.9) 3(8.8)
Surgical Difficulty Scale, n (%) 0.679°
Easy 29 (42.6) 13 (38.2) 16 (47.1)
Medium 20(29.4) 10 (29.4) 10 (29.4)
Difficult 19 (27.9) 11 (32.4) 8(23.5)
Surgical Comfort Scale Score, n (%) NA
1 7(10.3) 4(11.8) 3(8.8)
2 2(2.9)
4 2(5.9)
6 2(2.9) 1(2.9) 1(2.9)
7 7(10.3) 7 (20.6)
8 19 (27.9) 11 (32.4) 8(23.5)
9 31 (45.6) 11 (32.4) 20 (64.5)
Foreign Body Localizations, n (%) 0.096°
Absent 19 (27.9) 7 (20.6) 12 (35.3)
Trachea 2(2.9) 2(5.9)
Right Main Bronchus 19 (27.9) 10 (29.4) 9(26.5)
Right Intermediate Bronch 4(5.9) 2 (5.9) 2(5.9)
Right Lower Lobe Bronchus 7 (10.3) 4(11.8) 3(8.8)
Left Main Bronchus 11 (16.2) 9(26.5) 2 (5.9)
Left Lower Bronchus 6 (8.8) 2(5.9) 4(11.8)
Nature of Foreign Body, n (%) 0.461°
Hazelnut 14 (28.7) 6(17.6) 8(23.5)
Peanut 11 (22.45) 6(17.6) 5(14.7)
Walnut 13 (26.53) 9(26.5) 4(11.8)
Other 11 (22.45) 6(17.6) 5(14.7)
Total Inability to Remove (Residue), n (%) 5(7.4) 3(8.8) 2(5.9) 1.00°

2Mann-Whitney U Test, °Chi-Square Test, h: Number, SD: Standard Deviation, NA: Not applicable
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Table 5. Complications and Airway Management

Total

Group S Group P

(n=68) (n=34) (n=34) P
Intraoperative Complications, n (%)
Movement 5(7.4) 3(8.8) 2(5.9) NA
Bradycardia 2(2.9) - 2 (5.9) NA
Desaturation 23(33.8) 13 (38.2) 10 (29.4) 0.192?
erZ:‘QELZfQ;'.T:,Z'Lﬁ,yuf;f.ﬂﬁ'"f (toz‘)a 31 (45.6) 18 (52.9) 13(38.2) 0.657°
Postoperative Complications, n (%) 0.4022
No symptoms 52 (76.5) 28 (82.4) 24 (70.6)
Broncho or Laryngospasm 13(19.1) 4(11.8) 9(26.5)
Hypoxemia- Desaturation 3(4.4) 2(5.9) 1(2.9)
Cough 10 (14.7) 5(14.7) 5(14.7)
Postoperative Ventilation, n (%) 1.00?
Face Mask 63 (92.6) 31(91.2) 32(94.1)
Intubation 5(7.4) 3(8.8) 2(5.9)

aChi-square test, n: Number, NA: Not Applicable
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ABSTRACT

Objective: The most important part of improving colorectal
cancer prognosis is to detect and treat in the early stage. The
most effective way to do this is screening programs. Fecal
occult blood test is one of the most frequently used methods
in the screening program. In this study, we aimed to evaluate
the colonoscopy and histopathological findings of patients
who underwent colonoscopy due to positive fecal occult
blood test.

Methods: Patients who had a positive fecal occult blood test
between January 2016 and December 2018 and underwent
colonoscopy to investigate the etiology were included in the
study. Demographic characteristics, colonoscopy findings
and histopathological results of the patients were reviewed
retrospectively from hospital records.

Results: A total of 325 patients were included in the study.
Of the patients, 146 (44.9%) were male, 179 (55.1%) were
female, and their mean age was 58.4+9.3 years.
Colonoscopic findings of 140 patients (43.1%) were normal.
Polyps in 89 (27.4%) patients, perianal disease in 46 (15.1%),
diverticulum in 20 (6.2%), inflammatory bowel disease in 8
(2.4%), solitary rectal ulcers in 4 (1.2%) patients and
colorectal cancer in 18 (5.5%) of them was detected.
Conclusion: Fecal occult blood test is a cost-effective and
easy-to-apply method used in colorectal cancer screening
programs together with colonoscopy, helping to detect both
cancer and precancerous lesions and increase the survival
rate.

Keywords: Fecal occult blood test, colonoscopy, colorectal
cancer
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Amag: Kolorektal kanser prognozunu iyilestirmenin en
onemli kismi; erken evrede tespit edilerek tedavi
edilmesidir. Bunun en etkili yolu tarama programlarindan
gecmektedir. Gaitada gizli kan testi, tarama programinda en
stk kullanilan yéntemlerin basinda gelmektedir. Bu ¢alismada
gaitada gizli kan testi pozitif olmasi nedeniyle kolonoskopi
yapilan hastalarin kolonoskopi ve histopatolojik bulgularini
degerlendirmeyi amagladik.

Yontem: Ocak 2016 ile Aralik 2018 tarihleri arasinda gaitada
gizli kan testi pozitif olan ve etiyoloji arastiriimasi igin
kolonoskopi yapilan hastalar galismaya alindi. Hastalarin
demografik  ozellikleri,  kolonoskopi  bulgulari  ve
histopatolojik sonuglar hastane kayitlarindan retrospektif
olarak incelendi.

Bulgular: Calismaya toplam 325 hasta dahil edildi. Hastalarin
146's1 (%44,9) erkek, 179’u (%55,1) kadin ve ortalama yaslari
58,4+9,3 idi. 140 hastanin (%43,1) kolonoskopik bulgulari
normal idi. Hastalarin 89’unda (%27,4) polip, 46'sinda
(%15,1) perianal hastalk, 20’sinde (%6,2) divertikil, 8'inde
(%2,4) inflamatuar bagirsak hastaligi, 4’inde (%1,2) soliter
rektal lser ve 18’inde ise (%5,5) kolorektal kanser tespit
edildi.

Sonug: Gaitada gizli kan testi, kolonoskopi ile birlikte
kolorektal kanser tarama programlarinda kullanilan, hem
kanserin hem de prekanseroz lezyonlarin tespit edilerek sag
kalim oranini artirmaya yardimci olan maliyeti ucuz ve kolay
uygulanabilen bir yéntemdir.

Anahtar Kelimeler: Gaitada gizli kan testi, kolonoskopi,
kolorektal kanser
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Introduction

Colorectal cancer (CRC), which is common in the world, is
the leading cause of cancer-related deaths.! Detection of
CRC at an early stage allows for curative endoscopic or
surgical treatment. Therefore, early diagnosis is one of
the most important factors affecting prognosis and
mortality.

Thanks to screening programs, it may be possible to
detect precancerous lesions, treat or even prevent CRC.2
Scan programs; It should be non-invasive, highly sensitive
and specific, reliable and cost-effective. For this reason,
in CRC screening programs; Various methods with
different characteristics such as fecal occult blood (FOB)
test, fecal immunochemical test, sigmoidoscopy and
colonoscopy are applied in many countries.® In our
country, the screening program has started to be applied
to healthy individuals between the ages of 50-70 as of
2014, by performing a FOB test every 2 years and a
colonoscopy every 10 years. Besides that, the age limit at
which screening will be terminated in individuals with a
negative FOB test is accepted as 70 years.*

FOB test is included in screening protocols because it is a
practical and cost-effective procedure for CRC screening.
Studies reports the sensitivity of the FOB test between
12.9% - 79.4% and the specificity between 86.7% -
97.7%.> However, pathology cannot be detected in
approximately 50% of colonoscopies performed on
patients with positive FOB test.®

Disadvantages of FOB test were disability of
determination of the bleeding from upper or lower
gastrointestinal parts and influence from many factors in
the diet. Despite this, it is used in the first place in CRC
screening programs in our country.

The aim of this study was to evaluate the colonoscopy
and histopathological findings of the patients who were
referred to the endoscopy unit due to FOB test positivity
in a certain time period.

Methods

Between January 2016 and December 2018, 325 patients
who underwent colonoscopy to investigate the etiology
in the endoscopy unit of our hospital due to positive FOB
test  were retrospectively screened. Upper
gastrointestinal endoscopy was not performed in any of
the patients. This study was approved by SBU Kocaeli
Derince Training and Research Hospital Health Sciences
Scientific Research and Publication Ethics Committee
(Decision No: 2021/40, Date: 25.02.2021).

Patients with inadequate colon cleansing, active
gastrointestinal bleeding, history of colon surgery or
inflammatory bowel disease were excluded from the
study. Within the scope of the study, demographic data
such as age and gender of the patients, findings detected
in colonoscopy, histopathological results of patients who
underwent biopsy and surgical procedures applied to
patients requiring surgery were evaluated. Colonoscopy
was performed in all patients in such a way that the

35

entire colorectal region from the anus to the floor of the
cecum was examined. Biopsy was taken from the masses
detected during the procedure or if polyps were
detected, polypectomy was performed and sent for
pathological examination.

All statistical analyses were performed using IBM SPSS for
Windows version 20.0 (SPSS, Chicago, IL, USA).
Continuous variables were expressed as mean + standard
deviation. Categorical variables were summarized as
counts (percentages).

Results

A total of 325 patients who underwent colonoscopy due
to positive FOB test were included in the study. Of the
patients, 146 (44.9%) were male, 179 (55.1%) were
female, and their mean age was 58.4+9.3 vyears.
Endoscopic diagnoses including; normal colonoscopic
findings in 140 patients (43.1%), polyps in 89 patients
(27.4%), perianal disease in 46 patients (15.1%),
diverticula in 20 patients (6.2%), inflammatory bowel
disease in 8 patients (2.4%), solitary rectal ulcer in 4
patients (1.2%) and CRC in 18 patients (5.5%) (Table 1).
Thirty-two (35.9%) of polyps in the sigmoid colon, 17
(19.1%) in the descending colon, 8 (8.9%) in the
ascending colon, 11 (12.3%) in the transverse colon and
21 (23.5%) in the rectum were detected.

Table 1. Demographic data and colonoscopic findings of patient
group (n=325)

n %

Gender

Male 146 44.9

Female 179 55.1
Age, meantSD 58.41+9.3
Colonoscopy findings

Polyp 89 27.4

Presence of malignancy 18 5.5

Diverticulum 20 6.2

Inflammatory bowel disease 8 2.4

Perianal disease 46 15.1

Solitary rectal ulcer 4 1.2

Normal findings 140 43.1

n: Number of individuals, SD: Standard deviation

When the histopathological types of polyps were
examined, 52 (58.4%) of them were tubular adenomas,
16 (17.9%) of them were tubulovillous adenomas, 18
(20.2%) of them were hyperplastic polyps, and 3 (3.3%)
of them were serrated adenomas. 14 (15.7%) of the
polyps, had mild grade dysplasia and 6 (6.7%) of them
had high-grade dysplasia (Table 2). 15 of the 18
malignancy patients underwent surgical treatment and 3
patients were out of follow-up. Nine (50%) cancers were
in the rectum, 4 (22.2%) in the sigmoid colon, 2 (11.1%)
in the transverse colon, 2 (11.1%) in the ascending, and 1
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(5.5%) in the descending colon. Low anterior resection
was performed in 7 patients with malignancy in the
rectum, anterior resection was performed in 4 patients in
the sigmoid colon, right hemicolectomy was performed
in 3 patients in the ascending colon, and left
hemicolectomy was performed in 1 patient in the
descending colon (Table 3).

Table 2. Characteristics of detected colon polyps (n=89)

n %

Localization

Sigmoid colon 32 35.9

Descending colon 17 19.1

Ascending colon 8 8.9

Transverse colon 11 12.3

Rectum 21 235
Pathology of polyp

Tubular 52 58.4

Tubulovillous 16 17.9

Serrated 3 33

Hyperplastic 18 20.2
Presence of dysplasia

None 69 77.5

Low grade dysplasia 14 15.7

High grade dysplasia 6 6.7

n: Number of individuals

Table 3. Characteristics of patients with colon cancer (n=18)

n %
Gender
Male 12 66.6
Female 6 333
Localization
Rectum 9 50
Sigmoid colon 4 22.2
Descending colon 1 5.5
Ascending colon 2 11.1
Transverse colon 2 11.1
Operation
Low anterior resection 7 38.8
Anterior resection 4 22.2
Right hemicolectomy 3 16.6
Left hemicolectomy 1 5.5
None 3 16.6

n: Number of individuals

Discussion

The FOB test is an easy-to-administer and low-cost test
that shows bleeding from any part of the gastrointestinal
tract. It is widely used when investigating the etiology of
anemia or in colon cancer screening programs. By
screening the asymptomatic population; prevention of
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CRC, reduction of mortality, detection of precancerous
lesions and successful intervention in early stage cancers
can be provided.” Randomized studies recommended
CRC screening and forming the basis of international
guidelines, and observational studies conducted in
different parts of the world have shown that FOB test
reduces CRC mortality by 9-32%.%1! Although no
pathology can be detected on colonoscopy in
approximately 50% of patients with positive FOB test,
current guidelines recommends that individuals between
the ages of 50-75 should have a FOB test every two years
and a colonoscopy every 10 years.'? However, there is no
clear study on the best age range in FOB test screening.
Some studies suggest that FOB test screening has similar
reductions in CRC-related mortality in different age
ranges between 45 and 80 years of age.’®

Brenner et al.’* reported that when the colonoscopic
findings of individuals with or without positive FOB test,
CRC was found more frequently in individuals with
positive FOB test. Paimela et al.'> reported that the rate
of invasive CRC among patients with positive FOB test
was 8.2%, and the rate of adenoma and cancer showing
only mucosal invasion was 39.7%. Andreas et al.'®
performed colonoscopy on 26,123 patients with positive
FOB in their study and detected colorectal cancer in
approximately 5% of them, adenoma in 15%, other
colorectal pathologies in 15%, and negative colonoscopic
findings in 65%. Utku et al.?” found 7.5% colorectal cancer
and 26.2% polyps in the colonoscopy of patients with
positive FOB test. In our study, CRC was diagnosed in 18
(5.53%) of the patients who underwent colonoscopy due
to positive FOB test. Our polyp detection rate was 27.4%.
When the localization of tumors and polyps was
examined, more than 50% of the lesions were detected
in the rectum and sigmoid colon. This finding of our study
is compatible with the literature.®#!® Non-malignant
pathology findings were detected in 24.9% of the
patients. Normal colonoscopy findings were present in
43.1% of the patients. Consistent with the literature, in
our study, FOB test was a beneficial test for detecting the
diagnosis of pathologies such as inflammatory bowel
disease, diverticulum, rectal ulcer and perianal disease as
soon as detecting CRC and premalignant lesions.

The first limitation of this study is its retrospective design
and single-center design. Second, upper gastrointestinal
endoscopy is not used for screening purposes. Finally,
prospective, multicenter large cohort studies with new
developed CRC screening programs are needed.

In conclusion, FOB test is used in our country as in many
countries of the world, especially in screening programs
of asymptomatic individuals because of its low cost and
easy accessibility. Although colon pathology is detected
in approximately half of the patients with positive FOB
test, even if the FOB test is negative, it should not
interfere with colonoscopic screening.
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ABSTRACT

Objective: The aim of this study is to evaluate the effects of 25-
OH vitamin D on pregnancy outcomes in infertile patients
undergoing a frozen embryo transfer.

Methods: In this prospective, single-blind study conducted at
Kocaeli University Medical Faculty Hospital, Center for Assisted
Reproductive Techniques, baseline serum levels of 25-OH vitamin
D were measured at the start of treatment in 276 infertile patients
who were scheduled to undergo frozen embryo transfer (FET).
Cases with 25-OH-D vitamin levels lower than the level of
deficiency (<20 ng/ml, group A, n=48) and higher than the level of
deficiency (=20 ng/ml, group B, n=44) were compared in terms of
the rates of pregnancy as an outcome of the FET cycle, clinical
pregnancy, ongoing pregnancy, live birth, implantation,
pregnancy loss, and multiple pregnancy.

Results: Cases in groups 1 and 2 had similar demographic
characteristics, and the serum AMH levels, one of the cycle follow-
up parameters, were statistically significantly higher in group 1
compared to group 2 (p=0.014). Pregnancy (41.6% vs. 31.8%),
clinical pregnancy (35.4% vs. 25%), ongoing pregnancy (25% vs.
18.2%), live birth (20.8% vs. 18.2%), pregnancy loss (18.8% vs.
13.6%) and twin pregnancy (4.2% vs. 9.1%) were similar between
the groups (p=0.328, p=0.278, p=0.428, p=0.749, p=0.507,
p=0.421, respectively).

Conclusion: There was no correlation between pregnancy
outcomes from frozen embryo transfer and baseline serum 25-OH
vitamin D levels obtained at the start of treatment. There is no
indirect evidence showing that vitamin D level exerts its effects on
fertility through endometrial receptivity and the implantation
process.

Keywords: 25-OH Vitamin D, Frozen embryo transfer, pregnancy
outcome
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Amag: Donmus embriyo transferi yapilan infertil hastalarda 25-OH
vitamin D’nin gebelik sonuglarina etkisini degerlendirmek.
Yontem: Kocaeli Universitesi Tip Fakiiltesi Hastanesi, Uremeye
Yardimci Teknikler Merkezinde prospektif -tek kor olarak
yuratilen bu galismada donmus embriyo transferi (DET) yapilmasi
planlanan 276 infertil olgunun serum 25-OH vitamin D dlzeyleri
tedavi baslangicinda elde edildi. 25-OH-D vitamini seviyelerinin
yetmezlik seviyesinde dusik oldugu olgular (<20 ng/ml, grup A,
n=48) ve yetmezlik seviyesinin tstiinde oldugu (=20 ng/ml, grup B,
n=44) olgular DET siklusu sonucundaki gebelik, klinik gebelik,
devam eden gebelik, canli dogum, implantasyon, gebelik kaybi ve
¢ogul gebelik oranlari karsilastirildi.

Bulgular: Grup 1 ve grup 2 olgularin demografik ozellikleri
benzerdi ve siklus takip parametrelerinden serum AMH dizeyleri
grup 1 de grup 2 ‘ye gore istatiksel olarak anlamli yuksek
izlenmistir (p=0,014). Gruplar arasinda gebelik (% 41,6 vs %31,8),
klinik gebelik (%35,4 vs %25), devam eden gebelik (%25 vs %18,2),
canl dogum (%20,8 vs %18,2), gebelik kaybi (%18,8 vs %13,6) ve
ikiz gebelik (% 4,2 vs % 9,1) benzerdi (sirasiyla; p= 0,328 p= 0.278,
p=0,428, p= 0,749, p= 0,507, p=0,421).

Sonug: Donmus embriyo transferinden elde edilen gebelik
sonuglariile tedavi baslangicinda elde edilen serum 25-OH vitamin
D seviyeleri arasinda iliski tespit edilmemistir. Vitamin D
seviyesinin fertilite Gzerindeki etkilerini endometriyal reseptivite
ve implantasyon sireci Uzerinden gosterdigine dair dolayli kanit
elde edilmemistir.

Anahtar Kelimeler: 25-OH Vitamin D, Donmus Embriyo Transferi,
Gebelik Sonucu.
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Introduction

The current data of the World Health Organization show
that 10-15% of married couples are affected by infertility.
Assisted reproductive techniques are the only way to
achieve pregnancy for most infertile couples.

In-vitro fertilization (IVF) is the ideal treatment method
for couples who are unable to conceive naturally or by in-
utero insemination, or for infertile patients who are not
suitable for these methods. Pregnancy success in freeze-
thaw cycles is still low in cases when embryos cannot be
transferred in a fresh state, and novel strategies are being
tested to improve success. One of these evaluations is
whether the serum 25-OH-D vitamin levels of a female
patient have an effect on pregnancy outcome in frozen
embryo transfer (FET) cases.!

Vitamin D, produced mainly in the skin in the body, is a
steroid hormone that is fat-soluble. Ergocalciferol, which
is contained in plants, and cholecalciferol, which is
prevalent in animal foods, are the main sources of
exogenous vitamin D intake.? The effects of vitamin D on
many systems in the body have been shown in numerous
studies.>* Studies both with humans and animals are
conducted to clarify the potential role of vitamin D in
female fertility.®

The purpose of this study is to compare the success of
pregnancy outcomes between the cases where the
baseline serum 25-OH-vitamin D level obtained from
female patients at the beginning of the frozen embryo
cycle is above (=20 ng/mL) and below (<20 ng/mL) the
insufficiency. Accordingly, it is aimed to reveal whether
the serum vitamin D level affects endometrial receptivity
and implantation success.

Methods

This study was carried out with 276 infertile women who
were scheduled to undergo frozen embryo transfer (FET)
at Kocaeli University Medical Faculty Hospital, Center for
Assisted Reproductive Techniques. All participants were
included in the study after obtaining informed consent.
Patients aged between 24-42 years who were scheduled
to undergo FET and had at least one good quality frozen
embryo with the diagnosis of single or combined
unexplained infertility, male factor infertility,
anovulation, low ovarian reserve, bilateral tubal factor
and endometriosis were included in the study. Cases who
did not want to participate in the study, who had
endometrial polyps, submucous myomas, uncorrected
uterine anomalies, hydrosalpinx, or uncontrolled
systemic diseases, were excluded from the study.
Following the confirmation of ovulation in the luteal
phase of the previous cycle, a suppressed FET cycle was
performed in all cases by starting leuprolide acetate
(Lucrin 5mg/ml/2.8ml vial, 14 Syringe Kit SC /Abbot) with
a daily dose of subcutaneous 10 IU for pituitary
suppression. On the third day of the menstrual cycle, the
patients were then called for an ultrasound and blood
tests. The patients were called for the measurement of
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serum 25-OH vitamin D levels, TSH, AMH, estradiol, and
progesterone by drawing 3-5 cc blood daily on the third
day of the menstrual cycle. The study continued using the
blinded method by preventing the researcher and patient
from knowing the 25-OH vitamin D levels. Cases whose
TSH levels were not in the 0.5-4.5 mlU/L range were
excluded from the study. Patients with an estradiol level
of > 50 and a progesterone level of > 1 ng/mL continued
to take Lucrin at a dose of 10 IU/day until complete
suppression was achieved. Estrogen therapy was not
started in these cases until it was determined by drawing
blood every three days that suppression had been
achieved. Estrogen treatment was not initiated in cases
who had endometrial thickness of >5 mm or had a follicle
cyst larger than >14mm in the adnexal area in the
ultrasound examination which was performed
concurrently. Estrogen therapy was started in these cases
when the endometrial thickness was <5 mm and no cyst
was detected in the adnexal area in the ultrasonographic
follow-up performed every three days.

In cases who met the criteria (estradiol <50 ng/mL,
progesterone < 1 ng/mlL, endometrial thickness < 5mm,
no cysts in the adnexal area) in the blood tests and
ultrasound examinations performed, 6 mg oestradiol
ng/mL (Estrofem tablet 2 mg 28 tablets /Novo Nordisk)
was started orally divided into three equal doses daily
while Leuprolid acetate was continued with a daily dose
of 5 IU. The patients were called for the first
ultrasonographic evaluation at the earliest on the 10%
day of the menstrual cycle and on day 7 of the estrogen
therapy. In this evaluation, while the estrogen therapy
was continued with the same dose in cases with an
endometrial thickness of > 8 mm and a blood
progesterone level of <1 ng/mL, leuprolide acetate
therapy was discontinued, and twice-a-day vaginal
progesterone therapy was initiated (Crinone 90 mg gel
8% /Merck). Cases with an endometrial thickness of less
than 8 mm were examined every other day to monitor
for an increase in the endometrial thickness. Estrogen
therapy was administered at a dose of 8 mg/day to the
cases whose endometrial thickness did not increase
sufficiently in 2 consecutive follow-ups. If available, two
thawed embryos were transferred, and if not, one
thawed embryo was transferred on the 4th day of vaginal
progesterone in cases with a third-day embryo, on the
6th day of vaginal progesterone in cases with a 5th-day
embryo, and on the 7th day of vaginal progesterone in
cases with a 6th-day embryo.

The embryo transfer was performed under the
supervision of transabdominal ultrasonography with a
full bladder. After the visualization of the cervix with a
speculum, the cervix was purified from drug residues
with saline and cleared of mucus by aspiration with a
mucus-attracting catheter. First, a mock transfer was
performed to determine the cervical canal and the
uterine position. Then, with a full echo soft catheter
(Prodimed) the cervix was passed by using a stylet only in
patients that necessitated it, and the embryo transfer
was completed by applying the lowest pressure possible
on the Hamilton syringe without approaching the middle
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portion of the uterine cavity by more than 15 mm and
without a fundal contact. No teneculum was used or no
cervical dilatation was performed in any patient. The
position of the air balloon was clearly observed in all
cases. The embryo transfer catheter was slowly removed,
and no bed rest was recommended for the patients after
the transfer. Daily doses of 6 mg oral estrogen and 180
mg vaginal progesterone were continued after the
embryo transfer. No vitamin treatments were
recommended. On the 12th day after the embryo
transfer, blood hCG levels were measured to confirm
pregnancy.

The main outcomes that were aimed to achieve in this
study were the pregnancy rate revealed by hCG
positivity, the clinical pregnancy rate obtained by
ultrasonographic confirmation of the embryonic
heartbeat, and the ongoing pregnancy rate confirmed by
exceeding the 10th week of pregnancy. Additionally, the
secondary aim of the study was to obtain the rates of
multiple pregnancy and rates of abortion. After achieving
the primary aims of the study, the study was unblinded,
and the pregnancy success as a result of the FET cycle was
compared between the cases with blood 25-OH-D
vitamin levels above the deficiency level (220 ng/ml) and
the cases at the insufficiency level (20 ng/ml).

The data analysis was performed with SPSS for Windows
20.0 package program. A Kolmogorov-Smirnov test was
completed to check if the continuous variables were
normally distributed. Descriptive statistics were
presented as mean * standard deviation or median
(minimum-maximum) for continuous variables, while
categorical variables were presented as number and
percentage (%) of cases. The student's t-test was used to
determine the significance of the difference between the
groups in terms of means. The nonparametric Mann-
Whitney U Test was used for the data whose means could
be calculated as the groups did not fit the normal
distribution. The Pearson's Chi-Square Test was used for
the data whose means could not be calculated. The
results were considered statistically significant for a p
value of <0.05.

Results

A comparison of the demographics of study groups are
presented in Table 1. Both groups showed similar
demographics and infertility diagnoses (Table 1).

While the comparison of the characteristics of the FET
cycle between the groups is presented in Table 2, the
comparison of the rates of pregnancy, clinical pregnancy,
ongoing pregnancy, live birth, abortion, and twin
pregnancies is presented in Table 3.

The serum AMH value of the group with a serum 25-(0OH)
Vitamin D level higher than 20 was statistically
significantly lower than the group with a low serum 25-
OH vitamin D level. No significant difference was found
between the groups in terms of both the characteristics
of the FET cycle and the rates of pregnancy, clinical
pregnancy, ongoing pregnancy, live birth, pregnancy loss,
and twin pregnancy.
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The comparison of the rates of pregnancy, clinical
pregnancy, ongoing pregnancy, live birth, abortion, and
twin pregnancy between cases with 25-OH vitamin D
levels of <20 ng/mL and cases with 25-OH vitamin D levels
of 220 ng/mL is presented in Table 3. There was no
significant difference in pregnancy achievement and
pregnancy outcomes between the two groups (p>0.05).
The retrospective analysis of the means of 25-OH vitamin
D levels of cases who got pregnant, achieved clinical
pregnancy, had an ongoing pregnancy, and gave live birth
revealed no significant differences in the means of
vitamin D levels between the groups, and the results are
presented in Table 4.

In the study, we did not find any relationship between the
levels of serum vitamin D and achieving pregnancy in the
FET cycle.

Discussion

There is no agreement on the ideal vitamin D levels for
female reproductive health and fertility at the moment.
Although the possible effect of vitamin D on the
outcomes of assisted reproductive therapy (clinical
pregnancy and live birth) has been evaluated in a limited
number of studies, the data are inconsistent.®1°

Studies examining the relationship between serum
vitamin D levels and the effectiveness of IVF cycles
reported that the clinical pregnancy rate is associated
with vitamin D deficiency. According to a study
measuring the 25-OH vitamin D levels in follicular fluid
instead of serum, high vitamin D levels are associated
with significantly higher clinical pregnancy and
implantation rates, and follicular fluid vitamin D levels
are an independent predictor of IVF cycle success.!!
Similarly, research done over various IVF cycles has
suggested a relationship between vitamin D levels and
pregnancy outcome.?13

In contrast to these studies, which discovered a
significant correlation between vitamin D levels and the
success of IVF cycles using fresh embryos, Anifandis et al.
reported a negative correlation between follicular fluid
25-OH vitamin D level, embryo quality, and clinical
pregnancy rate.*

We aimed to evaluate the data obtained from FET cycles
of patients with good and very good quality embryos
frozen in the previous cycle to rule out ovarian factors
and reveal whether vitamin D has an effect on
endometrial receptivity and the implantation process. As
good quality embryos are already frozen, standardizing
FET is easier. As a result, many concomitant variables
associated with the patient and her partner in new cycles
are eliminated, and the true effect on receptivity can be
assessed. In this prospectively designed, single-blind
study, no statistically significant relationship was found
between the serum 25-OH vitamin D levels measured at
the start of the FET cycle and pregnancy success. In this
study, we evaluated case groups with vitamin D levels
both below and above 20 ng/mL. Furthermore, unlike
many other studies, all samples were examined
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Table 1. Comparison of important characteristics of groups.

Group 1 Group 2
Vitamin D level <20 ng / mL. Vitamin D level 2 20ng / mL p value
(n=48) (n=44)

Age (year)* 30.48 £4.36 32.00£4.30 0.144
Partner age (year)* 34.27 +4.16 35.10+6.47 0.939
Marriage duration (year)* 7.62 +4.55 (n=24) 5.95 + 4.39 (n=20) 0.210
Gravida (n)* 0.52+1.24 0.55+0.82 0.307
Parity (n)* 0.10+0.31 0.14 +0.38 0.636
Abortion (n)* 0.35+1.06 0.41+0.76 0.243
BMI (kg/size?) * 25.94 + 4,94 (n=24) 24,99 + 3,99 (n=33) 0.518
Smoking (n, %) 3(6.3%) 5(11.4%) 0.473 *
Chronic medical disease (n, %) 4 (8.3%) 9 (20.5%) 0.095
Previous uterine surgery (n, %) 9 (18.75%) 11 (25.0%) 0.468
Number of previous fresh IVF 1.08+1.13 1.14+0.98 0.443
Number of previous FET 0.75+0.81 0.91+0.74 0.728
Genetic (n, %) 1(2.1%) 0 (0.0%) 0.522 *
Advanced age (n, %) 0 (0%) 2 (4.5%) 0.226 *
Endometriosis (n, %) 1(2.1%) 2 (4.5%) 0.467 *
Bilateral Tubal factor (n, %) 2 (4.2%) 4(9.1%) 0.298 *
Low ovarian reserve (n, %) 4 (8.3%) 7 (15.9%) 0.263
Azosperm (n, %) 5(10.4%) 2 (4.5%) 0.255 *
Anovulation (n, %) 11 (22.9%) 6 (13.6%) 0.252
Unexplained infertility (n, %) 4 (8.3%) 5(11.4%) 0.444 *

Values are given as mean + standard deviation. *p value was calculated by Fischer Chi Square Test.**Abbreviations; BMI: Body mass

index, ICSI: Intracytoplasmic sperm injection, FET: Frozen embryo transfer, PCOS: Polycystic ovary syndrome

Table 2. Comparison of FET cycle characteristics between groups

Group 1 Group 2
Vitamin D Level <20 Ng / MI Vitamin D Level 220 Ng / MI P Value

(n=48) (n=44)
AMH Level (Ng/MI) * 9.73 £7.79 (n=26) 4.67 +4.21 (n=23) 0.014
TSH Level (Miu/L) * 1.96 + 1.24 (n=41) 1.84 + 0.77 (n=38) 0.702
AFC* 23.46 + 16.09 (n=12) 14.38 £9.36 (n=16) 0.113
Estrogen Used Time (Day)* 9.79+2.93 9.98 +2.42 0.379
Endometrial Thickness (mm)* 9.94 + 1.86 (n=47) 10.06 £ 1.69 (n=43) 0.487
Progesterone Level at the end of

0.53 0.3 (n=20) 0.43 £0.27 (n=24) 0.094

Proliferation Phase (ng/ml) *
Number Of Embryos Transferred (n)*
Day 3 Embryos (n, %) 18 (37.5%) 13 (29.5%) 0.420
Day 5 Embryos (n, %) 21 (43.8%) 22 (50.0%) 0.548
Day 6 Embryos (n, %) 9(18.8%) 9 (20.5%) 0.837

*Values are given as mean * standard deviation. ** Abbreviations; AMH: Anti-mullerian Hormone, AFC: Antral Follicle Count, TSH: Thyroid

Stimulant Hormone
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Table 3. Comparison of pregnancy, clinical pregnancy, ongoing pregnancy, live birth, abortion, and twin pregnancy rates between groups

Group 1 Group 2
Vitamin D level <20 ng/ml Vitamin D level 220 ng / ml p value
(n=48) (n=44)
Pregnancy Rate 20 (41.6%) 14 (31.8%) 0.328
Clinical Pregnancy Rate 17 (35.4%) 11 (25.0%) 0.278
Ongoing Pregnancy Rate 12 (25.0%) 8 (18.2%) 0.428
Live Birth Rate 10 (20.8%) 8 (18.2%) 0.749
Abortion Rate 9 (18.8%) 6 (13.6%) 0.507
Twin Pregnancy Rate 2 (4.2%) 4(9.1%) 0.421 %

*p value was calculated by Fischer Chi-Square Test.

immediately without being frozen, but neither the
researchers nor the patients were aware of their vitamin
D levels. This reflects the strength of our work in
minimizing bias. Similar to our study, Van de Vijyer et al.
in their prospective cohort studies, evaluated 280
infertile cases whose FET cycle was planned, in two
separate groups as cases with 25-OH vitamin D levels
below and above 20 ng/mL on the day of embryo
transfer, the pregnancy rate in the vitamin D deficient
group was found to be similar when compared to the
vitamin D sufficient group (respectively; 40.9% vs. 48.3%,
p=0.2).% Similarly, no difference was found between the
clinical pregnancy rates (32.2% vs 37.9%, respectively,
p=0.3). Clinical pregnancy rates in this study were similar
in cases of insufficiency, deficiency, and normal levels of
vitamin D, and the multivariate logistic regression
analysis revealed that vitamin D status was not
associated with pregnancy outcomes. Moreover, in their
study, which involved randomizing 114 infertile cases
with 25-OH vitamin D levels of <30 ng/L into two groups
with and without vitamin D replacement, Aflatoonian et
al. reported that the results of the two groups had similar
results in terms of ongoing FET cycle pregnancy and
clinical pregnancy.! When these findings are considered
together with the findings of our study, we are of the
opinion that there is no data showing that vitamin D
exerts its effects on reproductive functions through
endometrial receptivity and implantation.

The fact that the study was not designed to reveal the
effects of vitamin D levels at the tissue level is a
limitation. However, the study focused on the clinical
outcomes needed in current practices and provided
explanatory information on this subject. Nevertheless,
when the limitations of our study are considered, it is
clear that randomized controlled trials with high quality
large samples are needed to determine the optimal
25(0OH) vitamin D levels and the effects of vitamin D
supplementation on fertility.
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KONDROITIN SULFAT TAYINi iCiN IMMUNFLORESAN BOYAMALARDA
OPTIMUM FIKSASYON YONTEMINiN BELIRLENMESi

DETERMINATION OF OPTIMAL FIXATION METHOD FOR CHONDROITIN SULFATE
DETECTION VIA IMMUNOFLUORESCENCE STAINING

@ Duygu Yiicel'”

IErciyes Universitesi, Genom ve Kok Hiicre Merkezi (GenKék), Kayseri, Tiirkiye.
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ABSTRACT

Amag: Kondroitin sulfat (KS) zincirleri embriyonik hiicre boélinmesi,
sitokinez ve gelisimde rol oynayan, C. elegans’tan fareye benzer
rollerde gérev alan molekiillerdir. Doku ve hiicrelere mekanik destek
veren, noronal plastisite ve hiicre migrasyonunda gorev alan KS
molekiillerinin biyosentezi, C. elegans’ta insandakine benzer bir
mekanizma ile gergeklestiriimektedir. Bu ¢alismada, C. elegans model
organizmasinda kondroitin siilfat molekullerinin  immiinfloresan
boyama teknigi ile gézlemlenmesi icin en etkin fiksasyon yonteminin
belirlenmesi hedeflenmistir.

Yontem: immiinfloresan boyamalarin  gerceklestiriimesi igin
embriyolar, eriskin C. elegans ‘lardan izole edilmis ve embriyo pelletleri
%4 paraformaldehid (PFA) ve metanol ile fikse edilmek tizere iki farkli
tlipe aynistinilmistir. inkiibasyon ve yikama asamalarini takiben,
ornekler, chondroitinase ABC (CSase ABC) enzimi ile muamele
edilmistir. Enzimin inaktive edilmesinin ardindan %10 donkey serum ile
bloke edilen embriyo pelletleri, primer antikor anti-chondroitin
antibody ile gece boyu inkibe edilmistir. Sekonder antikor olarak
donkey anti-mouse Alexa 488 1:250 oraninda kullaniimigtir. Goériintller
inverted mikroskop kullanilarak elde edilmistir.

Bulgular: PFA ile yapilan boyamalarda, embriyonik katman yapilarinin
daha iyi korundugu goérilmustir. Metanol ile fiksasyonun, embriyonik
tabakalarin yapisini bozdugu ve kondroitin boyamalarinin basarisini
dislrdigi gozlemlenmistir. Yapilan analiz ve karsilastirmalarda, PFA ile
yapilan fiksasyon asamasinin otofloresan sinyalini artirsa da KS
sinyalinin ve morfolojik yapisinin tespiti icin metanol ile yapilan
fiksasyon yontemine gore daha iyi sonug verdigi gézlemlenmistir.
Sonug: Bu galismada, KS tayini igin en etkin yontemin PFA fiksasyon
yontemi oldugu tespit edilmistir. Boylece, PFA ile fiksasyon yontemi
kullanilarak, KS molekillerine dair C. elegans model organizmasinda
fenotipik degisiklikler daha nitelikli ve ylksek dogrulukta analiz
edilebilecektir.

Anahtar Kelimeler: Kondroitin silfat, fiksasyon yontemi, C. elegans,
immunfloresan boyama, ekstraseltler matriks

Objective: Chondroitin sulfate (CS) chains are involved in embryonic cell
division, cytokinesis and development from nematode C. elegans to
mice. CS chains provide mechanical support to tissues and cells and play
roles in neuronal plasticity and cell migration. The biosynthesis of CS in
C. elegans is similar to the mechanism in humans. In this study, we
aimed to determine the optimal fixation method for chondroitin sulfate
detection via immunofluorescence staining using C. elegans as a model
organism.

Methods: In order conduct immunofluorescence staining, embryos
were isolated from adult worms and embryonic pellets were allocated
into two separate tubes for fixation with 4% paraformaldehyde (PFA)
and methanol. After incubation and washing steps, samples were
treated with chondroitinase ABC (CSase ABC) enzyme upon which the
enzyme was inactivated. %10 donkey serum was used for blocking and
samples were incubated with anti-chondroitin antibody overnight. As
for secondary antibody, donkey anti-mouse Alexa 488 was used in a
1:250 ratio. Image analysis was performed using an inverted
fluorescent microscope.

Results: The embryonic layers were conserved better in the PFA fixation
method compared with the methanol fixation. In methanol fixated
samples, the structure of the embryonic layers was disrupted
decreasing the success of the CS staining. Although PFA fixation
increased the autofluorescence, it provided a better staining profile for
detection of CS signal and the morphological structure as compared
with the methanol fixation.

Conclusion: In this study, PFA fixation was determined as the optimal
fixation method for CS detection. With the use of PFA fixation method,
phenotypic changes related to CS molecules can be analysed with a
better quality and higher accuracy in C. elegans.

Keywords: Chondroitin sulfate, fixation method, C.
immunofluorescence staining, extracellular matrix
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Girig

Kondroitin siilfat (KS) zincirleri embriyonik hicre
bolliinmesi, sitokinez ve gelisimde rol oynayan, C.
elegans’tan fareye benzer rollerde goérev alan
molekiillerdir.? KS molekdllerinin fonksiyonlar
kurtcuktan memeli sistemlere kadar korunmustur. KS'ler
lineer ve tekrar eden disakkarid birimlerden olusan
polisakkarid yapilardir. Bu polisaakraid zincirler spesifik
proteinlerle kovalent olarak baglanarak, hiicre yiizeyinde
ve ekstraseliler matrikste yaygin olarak bulunan
kondroitin proteoglikan (KPG) yapilarini olustururlar.
Doku ve hiicrelere mekanik destek veren, noronal
plastisite ve hiicre migrasyonunda gorev alan KS
molekillerinin biyosentezi, C. elegans’ta insandakine
benzer bir mekanizma ile gerceklestirilmektedir.%?

C. elegans basit anatomisi, her birinin akibeti belli olan
karakterize edilmis 959 adet somatik hiicresi, genetik
¢alismalara yatkinligi ve genlerinin yarisindan fazlasinin
insan genleriyle homoloji gdstermesinden dolayi oldukga
ragbet goéren bir model organizmadir.3* C. elegans ve
insan arasinda bircok biyolojik islev korunmustur. insan
hastalik genlerinin % 65’ine C. elegans genomunda bir
karsilik bulunabilmektedir.3 C. elegans’in kolay idame
ettirilen ve genetik olarak manipilasyona agik olan
sistemi insanlarda gorilen bircok hastaligin molekiler
mekanizmasinin agiga ¢ikarilmasina katki saglamigtir. 302
adet ndéronu ve bltin noéronal baglanti haritasinin
bilinmesi ile norodejeneratif hastaliklara, ortalama 20
glinlik 6mri ile yaslanma ve metabolik hastalklar
Gzerine, vulval farkllasma mekanizmasi ile kanser
biyolojisine 1sik tutmustur.

KS molekillerinin akibetinin hastalik modelleri, ilag ve
kimyasal ajanlar sonucu gosterdigi  fenotiplerin
arastirilmasi agisindan nematod C. elegans, evrimsel
olarak korunmus olan KS biyogenezi ve fonksiyonlariyla
avantajli  bir model organizma platformudur. C.
elegans’ta embriyonik zar yapisi bes farkli katmandan
olusmaktadir (Sekil 1).

H Vitelin katmani

I Kitin katmani

I Kondroitin proteoglikan katmani
Ekstra-embriyonik matriks

Peri-embriyonik katman

Sekil 1. Kondroitin molekulleri embriyonik katmanlardan
birini olusturmaktadir. C. elegans embriyonik katmanlari
gosterilmektedir.

Kondroitin proteoglikan (KPG) katmani, en distaki vitelin
ve bir altindaki kitin katmanindan sonra embriyoyu
sarmalayan Uglncl katmandir. Vitelin, kitin ve KPG
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katmanlari dis zari olustururken, ekstra-embriyonik
matriks KPG katmaninin hemen altinda asimetrik
yapidadir. Besinci katman olan peri-embriyonik katman
ise lipid molekillerinden  olusan, embriyonun
hidrasyonunu saglayan permeabilite bariyeri olarak
gorev yapar. Kitin tabakasi embriyoya mekanik destek
saglar ve polispermiyi engeller. KPG tabakasi, plazma
mebraninin kitin tabakasina adhezyonunu engelleyerek
embriyonun gelisimi icin alan agilmasini saglar.

KS  molekillerinin  imminofloresan  tayini  igin
uygulanacak fiksasyon yontemi 6nem arz etmektedir.

Fiksatifler ~cross-linking yapanlar ve denatiirasyon
yapanlar  olmak lizere iki ana  kategoride
siniflandiriimaktadir.® Metanol dehidrasyon/
denatiirasyon yoluyla fiksasyon saglarken,

paraformaldehid (PFA) cross-linking yaparak fiksasyon
yapiimasina neden olmaktadir.® Aldehitler ve alkol bazli
fiksatifler hiicre biyolojisi alaninda etkinligi en ¢ok
karsilastirilan fiksatif ajanlar arasinda yer almaktadir.”
Fiksasyon antijeniteyi bozabilecgi icin, farkli fiksasyon
yontemlerinin test edilmesi en iyi boyama sonucu
alinmasi agisindan 6nemlidir. . Bu c¢alismada, PFA ve
metanol ile fiksasyon yontemleri kullanilarak KS tayini
icin en iyi hangi yodntemin kullaniimasi gerektigi
incelenmistir. Yapilan analiz ve karsilastirmalarda, PFA ile
yapilan fiksasyon asamasinin otofloresan sinyalini artirsa
da, KS sinyalinin ve morfolojik yapisinin tespiti icin
metanol ile yapilan fiksasyon yontemine gore daha iyi
sonug verdigi tespit edilmistir. Boylece, PFA ile fiksasyon
yontemi ile, KS molekillerine dair C. elegans model
organizmasinda fenotipik degisiklikler daha nitelikli ve
yiksek dogrulukta analiz edilebilecektir.

Yontem

Kurtguklarin idame Ettirilmesi

Kurtguklarin kultiire edilmesi icin Nematode Growth
Medium (3 g/L Sodium Chloride, 2.5 g/L Bacto peptone,
17 g/L Bacteriological agar) ve OP50 bakteri susu
kullanilmistir. Deneyler 20 — 25 C'de sogutmali inkiibator
kullanilarak gergeklestirilmistir. Calismada kullanilan
yabanil tip N2 (Bristol) C. elegans susu, University of
Minnesota Caenorhabditis Genetics Center’dan temin
edilmistir.

Embriyo Eldesi

C. elegans kultiri, 60 mm’lik Nematode Growth
Medium/ OP50 (NGM/OP50) petri kaplarinda eriskin
evreye gelene kadar buyutildikten sonra, kurtguklar
dH20 kullanilarak petri kaplarindan falkon tiplerine
aktarilmistir.  Kurtcuklarin  tlplerin  dibine ¢Okmesi
saglandiktan sonra supernatant uzaklastiriimistir. Eriskin
C. elegans popillasyonu BS2X hipokloriir sollsyonu ile
(0.5 M NaOH, 20% (v/v)) muamele edilerek eriskin
hayvanlarin katikilleri eritilmis ve embriyolar elde
edilmistir. Hipoklorir solisyonu M9 tampon c¢ozeltisi
kullanilarak (1 mM MgS04; 22 mM KH2PO4; 42 mM
Na2HPO4; 86 mM NacCl) ortamdan uzaklastiriimistir. M9
tampon ¢ozeltisi icindeki embriyolar immiinfloresan
boyamalar igin kullaniimistir.
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immiinfloresan Boyamalar

Embriyo pelletleri %4 paraformaldehid (PFA) ve metanol
ile fikse edilmek lzere iki farkh tlpe ayristiriimistir.
Fiksatif eklendikten sonra, embriyolarin kitikillerinde
catlak olusturarak fiksatiflerin penetre olmasini saglamak
amaciyla tlpler sivi azot igerisinde dort kez dondurulup
coézdirilmistir.r® Ardindan, %4 PFA ve metanol olmak
Gzere iki farkli tup icerisindeki embriyolar gece boyu 4
BC'de inklbe edilmistir. Ertesi giin, PFA ve methanol
soluisyonlari % 0,25 Triton-X igeren PBS ¢ozeltisi (PBST) ile
embriyolardan uzaklastirlmistir. Ornekler, 0,04M Tris
Acetate, pH 8 igerisinde ¢ozilmis ve 50muU/ pl
chondroitinase ABC (CSase ABC) enzimi ile muamele
edilmistir. Negatif kontrol olarak yalnizca 0,04M Tris
Acetate, pH 8 sollsyonu ile muamele edilen 6rnekler
kullanilmigtir. CSase ABC enzimi iceren ve icermeyen iki
ayritiip 3 saat boyunca 37 C'de inkiibe edilmistir. Enzimin
inaktive edilmesi igin ornekler 95 C'de 5 dakika
bekletilmistir. Ornekler oda sicakliginda 1 saat boyunca
%10 donkey serum ile bloke edildikten sonra primer
antikor anti-chondroitin antibody (anti-proteoglycan ADi-
0S antibody 1B5, 1:20; Seikagaku) ile 4 C’'de gece boyu
inkiibe edilmistir. Sekonder antikor olarak donkey anti-
mouse Alexa 488 (Life Technologies) 1:250 oraninda
kullanilmistir ve 49,6-diamidino-2-phenylindole (DAPI)
iceren VectaShield mounting medium ile mikroskop
preparatlari hazirlanmistir.

Mikroskop analizi

Gorlntller Leica DMI1 inverted mikroskop (DMI4000)
kullanilarak elde edilmistir. C. elegans’larin idame
ettirilmesi ve embriyolarin izole edildiginin
konfirmasyonu igin stereomikroskop (Leica M165 FC)
kullanilmigtir.

Bulgular

C. elegans embriyolarinda PFA ve metanol fiksasyon
yontemlerinin etkinliginin incelendigi ve optimum
fiksasyon yonteminin belirlenmesinin hedeflendigi bu
¢alismada, PFA ile yapilan boyamalarda, embriyonik
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katman yapilarinin daha iyi korundugu gorilmustdr (Sekil
2A). Metanol ile fiksasyon islemi gercgeklestirildiginde,
embriyonik tabakalarin yapisinin bozuldugu ve kondroitin
boyamalarinin  basarisinin  distigli  gozlemlenmistir
(Sekil2B).

Sekil 2A’da PFA fiksasyonu ile yapilan boyamada, birinci
panelnde KS sinyali gérilmektedir. Sekil 1’de embriyonik
katmanlarin  sematik  gosteriminde yesil olarak
isaretlenen KPG katmani net bir sekilde tespit
edilebilmektedir. ikinci panelde, DAPI ile isaretlenmisg
embriyonik hucrelerin gekirdekleri gosterilmektedir.
Uglincii panel, embriyonun 1sik mikroskobu ile elde edilen
gorantasidar.  Sekil  2B’deki  birinci  panel ile
karsilastirildiginda, KPG katmaninin metanol fiksasyonu
sonucu morfolojik yapisinin bozuldugu gorilmektedir. KS
molekillerine ait sinyal, noktasal bir sekilde dagilmis ve
ikinci paneldeki DAPI ile yapilan boyamada embriyonik
cekirdek hiicreleri bulanik bir sekilde goriilmekte ve kag
adet cekirdek oldugu tespit edilememektedir.

Sekil 2C panelinde negatif kontrol olarak temsili
gorantileri sunulan chondroitinase ABC (CSase ABC)
enzimi ile muamele edilmemis gortntiler, KS sinyalinin
spesifik olarak kondroitin molekdillerini gosterdigini
dogrulamaktadir. CSase ABC enzimi ile muamele edilerek
elde edilen Sekil 2A ve 2B, enzimin KS zincirlerini degrede
ederek, monoklonal antikor 1B5’in taniyacagl kondroitin
parcalarinin olusmasini sagladigl temsili gorintalerdir.
Sekil 2C'de metanol fiksasyonu ile gerceklestirilen DAPI
boyamasinin basarisi, Sekil 2B’dekine benzer sekilde
dusaktar.

KS molekdllerinin tespit ve analizi igin PFA’nin, metanol
ile karsilagtirildginda daha etkin bir fiksasyon yontemi
oldugu goézlemlenmekle birlikte PFA fiksasyonu sonucu
otofloresan sinyalinin olustugu gorilmektedir. Metanol
ile yapilan fiksasyonda, otofloresan sinyali oldukca
dusiktir. PFA ile fiksasyon sonucu otofloresan
sinyalindeki artis, KS molekdllerine dair yapilan analizleri
etkilemeyecek diizeydedir.
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Metanol
CSaseABC +

<)

Negatif Kontrol

Metanol
CSaseABC

PFA

CSasenBC

Sekil 2. PFA ve metanol ile gergeklestirilen fiksasyon islemlerinin karsilastiriimasi. A) PFA B) Metanol fiksasyonu ile yapilan immiinfloresan
boyamalarda, yukaridan asagiya dogru birinci panelde KS sinyali gériilmektedir. ikinci panelde embriyonik ¢ekirdek hiicreleri ve tigiincii
panelde ise embriyonun i1sik mikroskobundaki gorintlst verilmistir. C) Chondroitinase ABC (CSase ABC) enzimi ile muamele edilmemis
gorintiler, KS sinyalinin spesifik olarak kondroitin molekiillerini gésterdigini dogrulamaktadir. Olgii belirteci 25 mikronu géstermektedir.

Tartigsma

Proteinlerin seliiler ve subseliler yerlesiminin tespit
edilmesi icin antikorlarin kullanimi ve
imminhistokimyasal ve immiinfloresan boyamalar
yaygin olarak uygulanan yéntemlerdir. Ancak C. elegans
model organizmasinda molekiiler genetik teknikler
antikor boyama yontemlerinin 6niine ge¢mektedir. Bu
teknikler arasinda ilgili genin Green Fluorescent Protein
ile isaretlenmesi (2009 Nobel Kimya Odiilii), promotér
bolgesinin veya cDNA drinlerinin GFP ile gen flizyonlari
olugturarak goézlemlenmesi en temel yaklasimken, son
gelismeler arasinda MOSSCI, CRISPR/Cas9 yontemleri
bulunmaktadir. Fonksiyon kaybina ugramadan genleri
isaretleme yontemleri gelistirilmis olsa dahi, gen
Urlinlerinin direkt olarak antikorlar ile gézlenebilir olmasi
protein fonksiyonlarinin galisilmasi agisindan 6nem arz
etmektedir. Bunun en temel sebebi genellikle gen
fonksiyonlarinin anlasiimasi icin kullanilan genetik ve
molekiiler analizlere ek olarak, immin isaretleme yoluyla
gen Urinlerinin ifade paterni ve hiicresel yerlesiminin
tespitine ihtiyag duyulmasidir. C. elegans model
organizmasinda immiin boyamalara dair en biliytk
sorunlardan biri kurtcuklarin dis ylzeyini kaplayan kitikdil
sebebiyle antikorlarin  dokulara ulagsmasinin  zor
olmasidir.® C. elegans’in dis iskeletini olusturan ve onu dis
etkenlerden koruyan, morfolojik yapisini korumasini
saglayan kutikil yapisi embriyolarda bes adet katmandan
olusmaktadir. Kitikil yapisinin boyamalarda yarattigi
engelin 6niine gegebilmek icin kullanilan yontemlerden
birisi “freeze-crack” yontemidir. Fiksasyon soliisyonunun
ve antikorun dokulara ulasmasi, embriyolarin sivi azot
icerisinde birka¢ kez dondurulup ¢ozlilmesi vasitasiyla
saglanabilmektedir.
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Calismamizda, C. elegans embriyolarinda kondroitin
silfat tayini icin kullanilacak en iyi fiksasyon yontemini

arastirdigimizda, PFA ile fiksasyonun metanolle
karsilastirildiginda daha iyi sonug verdigini
gozlemlenmistir.  Metanol membrandan lipidleri
uzaklastirip, proteinleri ¢okturerek  fiksasyonu

saglamaktadir. PFA, proteinler ve lipidler arasinda ¢apraz
baglar olusturarak fiksasyon sagladigi icin, membran
yapisi korunmaktadir. KS molekdlleri, hiicre ylizeyinde ve
ekstraselller matrikste bulunduklari igin, metanolin
membrani  modifiye edici etkisinden dolayi, KS
molekilleri ve KPG embriyonik tabakasinin morfolojisi
metanolle ile muamaele sonucu hasar gdrmiis olabilir.*°
PFA fiksasyonu otofloresan etkisinden dolayi dezavantajli
olabilmektedir. Metanol ile fiksasyon yapildiginda
otofloresan etkisi az olmakla birlikte, boyamanin basarisi
dusiktir. PFA ile yapilan fiksasyonda otofloresan sinyali,
KS sinyalinin analiz edilmesinin 6nline gegmemektedir.
KS molekdllerinin morfogenez, noéronal plastisite, iskelet-
kas hastaliklari ve enfeksiyonlarda rol aldigina dair
bulgular ve C. elegans’tan memeli sitemlerine kadar
evrimsel olarak korunmus rollere sahip olmalari, bu
molekillerin analizi icin C. elegans model organizmasinin
kullanilabilecegine isaret etmektedir.>!! Yakin zamanda
fare modelinde yapilan c¢alismalar, KS molekillerinin
perinéral net (PNN) vyapilarinda néroprotektif rol
oynadigini ve KS degredasyonunun psikiyatrik ve
nérolojik hastaliklarda etkisi oldugunu géstermistir.1213
Kisa yasam donglisi, korunmus hicresel islevleri ve
genetik manipilasyonlara agik sistemiyle C. elegans, bu
calismada optimize edilmis KS imminfloresan boyama
yontemi ile KS fonksiyonlarini etkileyen faktorlerin
arastirilmasi icin avantajli bir platformdur.
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BERLIN-FRANKFURT-MUNSTER (BFM) PROTOKOLLERI iLE ON YILLIK DENEYiM
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Abstract

Objective: Progress in therapy of childhood non-Hodgkin
lymphoma (NHL) is one of the stunning success stories of the past
two decades. In developed countries, more than 80% of children
with NHL can now be cured with modern therapy, even patients
with widely disseminated disease. The aim of this study is to
analyze all NHL patients who were treated in a single tertiary
center in Turkiye.

Methods: An analysis of data of children with NHL, diagnosed and
treated between 2003 and 2012 according to the original Berlin-
Frankfurt-Munster (BFM) protocol in Kocaeli University Pediatric
Oncology Department was carried out.

Results: Forty-seven children were eligible for analysis. Mean age
at diagnosis was 9.6 years with a male: female ratio of 1.9. Thirty-
one patients (66%) were mature B-cell NHL with 23 patients
(48.9%) Burkitt lymphoma, 7 patients (14.8%) diffuse large B-cell
lymphoma, one patient (%2) primary mediastinal large B-cell
lymphoma; 13 patients (27.6%) were lymphoblastic lymphoma
with 11 patients (23.3%) T-lymphoblastic lymphoma and 2
patients (4.2%) B-lymphoblastic lymphoma, and also 3 patients
(6.3%) were mature-T cell lymphoma-anaplastic large cell
lymphoma. Four-year event-free survival was 78.7% and overall
survival was 80.8%.

Conclusion: These results with BFM protocol management reflect
good treatment outcomes in our patients.

Keywords: Children, non-hodgkin lymphoma, Turkiye.

Oz

Amag: Cocukluk ¢agl Non-Hodgkin lenfoma (NHL) tedavisindeki
ilerleme, son yirmi yilin ¢arpici basari dykilerinden biridir. Gelismis
tlkelerde, NHL'li g¢ocuklarin %80'inden fazlasi, yaygin hastalk
durumunda bile modern terapi ile tedavi edilebilmektedir. Bu
galismanin amaci, Turkiye'de tek bir ligiincii basamak merkezde
tedavi edilen tim NHL hastalarini analiz etmektir.

Yéntem: Kocaeli Universitesi Pediatrik Onkoloji Anabilim Dali'nda
2003-2012 yillari arasinda orijinal Berlin-Frankfurt-Munster (BFM)
protokoliine goére teshis ve tedavi edilen NHL'li gocuklarin
verilerinin analizi yapild.

Bulgular: Kirk yedi ¢ocuk analiz igin uygun bulundu. Ortalama tani
yasi 9,6, erkek/kiz orani 1,9 idi. 31 hasta (%66) matir B hicreli
NHL, bunlarin 23’t (%48.9) Burkitt lenfoma, 7’si (%14.8) diffiiz
buylk B hicreli lenfoma, biri (%2) primer mediastinal biylik B
hicreli lenfoma idi; 13 hasta (%27,6) lenfoblastik lenfoma,
bunlarin 11’i (%23,3) T-lenfoblastik lenfoma ve 2'si (%4,2) B-
lenfoblastik lenfoma ve ayrica 3 hasta (%6,3) matir T hucreli
lenfoma-anaplastik buylk hicreli lenfoma idi. Dort yillik olaysiz
sagkalim %78,7 ve genel sagkalim %80,8 idi.

Sonug: BFM protokoll uygulamasiyla elde edilen bu sonuglar,
hastalarimizda iyi tedavi sonuglarini yansitmaktadir.

Anahtar Kelimeler: Cocuk, non-hodgkin lenfoma, Tirkiye.
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Introduction

Non-Hodgkin lymphoma (NHL) is caused by malignant
transformation of lymphoid cells, the constituent cell of
the immune system. It usually originates from the lymph
nodes and tends to spread to organs such as spleen, bone
marrow or central nervous system (CNS); primary bone
or CNS presentations are rarely seen.! NHLs account for
60% of childhood lymphomas. It constitutes 8-10% of all
childhood malignant diseases in developed countries. In
recent years, an increase in adolescence has been
reported.? The World Health Organization (WHO)
classification from the International Lymphoma Study
Group incorporates histology, immunohistochemistry,
gene expression profiling, cytogenetic, molecular and
clinical features for lymphoid neoplasms classification.
Childhood NHL is a widely high-grade and disseminated
disease in contrast to adults where more than two-thirds
of the tumors are indolent, low-grade malignancies and
includes the four major subtypes; B- and T-lymphoblastic
lymphoma (LL), Burkitt lymphoma (BL), Diffuse large B-
cell lymphoma (DLBCL) and Anaplastic large cell
lymphoma (ALCL) Commonly, enlarged
lymphadenopathy due to the compression of
surrounding structures cause clinical symptoms such as
new onset wheezing, facial swelling, respiratory distress
or acute abdominal pain, depending on the type of
lymphoma and the areas of involvement. As the
symptoms usually emerge rapidly (one to three weeks),
efficient and appropriate handling of pathologic
materials (tissue, bone marrow, cerebrospinal fluid (CSF)
or pleural/ paracentesis fluid) is essential to ensure.
Superior vena cava syndrome secondary to a large
mediastinal mass obstruction, respiratory airway
compression, tumor lysis syndrome (TLS) secondary to
severe metabolic abnormalities from massive lysis of
tumor cells requires immediate attention and emergency
treatment.>>

Combination chemotherapy is the primary modality used
for the treatment of pediatric NHL. Some patients receive
radiation therapy. Most children and adolescents with
NHL have a good prognosis with current therapy. Long-
term overall survival is achieved in >80 percent of
pediatric NHL cases overall and in >90 percent of stage |
or Il pediatric NHL.

The aim of this study is to analyze all NHL patients who
were treated in a single tertiary center in Turkey and
present the results of Berlin-Frankfurt-Munster (BFM)-95
treatment protocol.

Methods

An analysis of data of children with NHL, diagnosed and
treated between 2003 and 2012 according to the original
BFM-95 protocol in Kocaeli University Pediatric Oncology
Department was carried out. A total of 47 children, aged
between 1 and 18 years old and who completed
chemotherapy at least 2 years prior to the analysis, were
included in the study.
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The patients were evaluated regarding their ages,
gender, symptoms, anatomical location of the tumor and
histopathological characteristics retrospectively.
Complete blood count and assessment of liver and renal
function tests and serum LDH were performed. The
diagnosis was made by histopathological evaluation of
biopsies, bone marrow aspiration samples and for some
patients, after clinical, radiological and cytological tests.
We classified our patients according to St. Jude’s non-
Hodgkin’s lymphoma classification in children.!* All
patients were treated with BFM-95 treatment protocol.
We calculated overall survival (OS) and event-free
survival (EFS) for the patients. Overall survival was
defined as the total follow up time of patients from the
time of diagnosis; EFS was defined as relapse, tumor
progression, secondary malignancy or death from any
cause from the time of diagnosis.

SPSS 13.01 pack program was used for statistical
analyses. Log-rank and Kaplan Meier tests were used for
the evaluation of survival analysis. Statistically significant
considered as p<0.05.

Results

A total of 47 patients were included in the study whose
characteristics, primary localization and stage of the
disease, diagnosis and the treatment results are
summarized in Table 1. The median age at diagnosis was
9.6 years with a male to female ratio of 1.9. According to
subtypes, 31 patients (66%) were mature B-NHL with 23
patients (48.9%) BL; 7 patients (%14.8) DLBCL and one
patient (2%) primary mediastinal large B-cell lymphoma
(PMLBL); 13 patients (27.6%) were LBL with 11 patients
(23.3%) T-lymphoblastic lymphoma (T-LBL) and 2
patients (4.2%) B-lymphoblastic lymphoma (B-LBL) and 3
patients (6.3%) were mature-T cell lymphoma-ALCL.
Most patients, 36 (76.6%), were diagnosed in advanced
stages, 24 (51%) stage Il and 12 (25.5%) stage IV. Eleven
patients (23.4%) had local disease; 2 (4.2%) stage | and, 9
(19.1%) stage Il. Five patients (10.2%) had CNS
involvement while 8 patients (%17) had bone marrow
involvement.

Primary location of the disease was head and neck region
in 17 (36%) patients while it was abdomen, mediastinum,
peripheral lymph nodes and other (nasopharynx, bone,
tonsil, CNS, sacral), 14 (30%), 6 (13%); 2 (4%) and 8 (17%)
patients respectively. Thirty-seven patients (78.7%) were
diagnosed via biopsy performed under general
anesthesia. Six patients (12.7%) were diagnosed by
examination of pleural fluid or ascites and 4 (8.5%) after
bone marrow aspiration.

Two patients died of infections (4.2%); 6 patients (12.7%)
died of disease progression and 1 patient (2.1%) died of
secondary malignancy (glioblastoma multiforme). Eight
patients (17%) relapsed; 7 of them were stage Ill and 1 of
them stage IV during initial diagnosis. Median relapse
time after diagnosis was 9 months (4-19 months). The
mean follow-up time was 56 months (range 63%31,
median 62 months). Four-year EFS was 78.7% and OS
80.8% Figure 1, 2.
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Table 1. Patients Characteristics and Outcome in all NHL Patients

LBL B-NHL ALCL Total

(n=13)n (n=31)n (n=3)n (N=47)n (%)
Stage
| 0 0 2(4.2)
I 2 1 9(19.1)
1l 7 15 2 24 (51)
\% 4 8 0 12 (25.5)
Localization
Abdomen 2 11 1 14 (30)
Mediastinum 5 1 0 6 (13)
Head and neck 6 10 1 17 (36)
Peripheral lymph nodes 0 2 0 2 (4)
Other 0 7 1 8(17)
CNS 0 5 0 5 (10.6)
Bone marrow 4 4 0 8(17)
Diagnosis
Biopsy 8 26 3 37 (78.7)
Pleural fluid/ascites 3 3 0 6(12.7)
Bone marrow 2 2 0 4 (8.5)
Treatment results
Death due to disease progression 2 4 0 6(12.7)
Death due to sepsis 1 1 0 2(4.2)
Toxic death 0 0 0 0(0)
Secondary malignancy 1 0 0 1(2.1)
Survival
(0N 69.2% 81.3% 100% 80.8%
4-Year pEFS 69.2% 80.6% 100% 78.7%

Note. NHL = non-Hodgkin lymphoma; LBL = lymphoblastic lymphoma; ALCL = anaplastic
large-cell lymphoma; B-NHL =mature B-cell lymphoma; CNS = central nervous system;

0OS = overall survival; EFS = event-free survival.
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Figure 1. Kaplan-Meier estimate of overall survival. Figure 2. Kaplan-Meier estimate of event-free survival (EFS)
(n=47; 4-year OS = 80.8%). (n=47; 4-year EFS = 78.7%)
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Four-year EFS of male patients was 77.4% versus 81.3%
for female patients Figure 3, with no statistical
significance (p >0.05).

All patients were stratified into 2 age groups: 0-10 years
(23 patients) and 11-18 years (24 patients). The four-year
EFS for these age categories was 78.3% and 79.2%,
respectively Figure 4, without reaching statistical
significance (p=0.809).

Four-year EFS for different stages are shown in Figure 5.
Stage | and Il survival was 100%: stage Ill 66.7% and stage
IV 83.3%. Patients with stage | and Il disease had
significantly higher EFS compared to stages Ill and IV
(p<0.05).
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Figure 3. Kaplan-Meier estimate of event-free survival by sex;
EFS = 77.4% versus 81.3% (P=0.809).
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Figure 4. Kaplan-Meier estimate of event-free survival by age;
EFS = 78.3% versus 79.2% (P=0.933).
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Figure 5. Kaplan-Meier estimate of event-free survival
according to stage of disease (p=0.185).

The patient group with B-NHL included 23 children with
BL, 7 children with DLBCL and 1 child with PMLBL. The age
of the patients with BL ranged from 2.8 to 17, with a
median of 11 vyears. Three patients had primary
nasopharyngeal involvement, 2 patients had primary
bone lymphoma, 1 patient had tonsillar lymphoma and 1
patient had primary CNS lymphoma. One of the patients
died of sepsis and one of them relapsed 7 months after
the end of treatment and had an autologous bone
marrow transplant (BMT) but died of progressive disease.
A patient who had an allogeneic BMT after relapse is still
alive.

DLBCL patients aged between 2-15 years; median 11
years. One patient relapsed 9 months after the end of
treatment and had an autologous BMT but relapsed
again after BMT and died of progressive disease. A
patient with DLBCL had no remission and died of
progression. 17 years old boy diagnosed with PMLBL
relapsed after 13 months and died of progressive disease.
4-year EFS was found 87% with BLand 71.4% with DLBCL.
Thirteen children were diagnosed with T-LBL and 2 with
precursor B-LBL. The patients' ages ranged from 4.5 to
14.5; median 7.9 years; two of the patients died from
progressive disease; one patient died from infections and
one patient died from a secondary malignancy.

Three patients made up the ALCL patient cohort, one of
whom was a 5-year-old girl who had isolated bone
lymphoma when she was first diagnosed. Patients
ranging in age from 4.5 to 14.5; the average age was 13
years. After treatment, there was no relapse or death.
Figure 6 displays the NHL subtypes' four-year EFS.
Fourteen patients had liver toxicity, but no renal and
cardiac toxicity was encountered. None of the patients
died due to toxicity. Three patients had renal
involvement while 1 patient had in pancreas, and another
patient in adrenal gland. Ten patients had prophylactic
cranial radiotherapy (pCRT). Two patients with primary
bone lymphoma, 1 patient with primary mediastinal
tumor and another patient with primary CNS lymphoma
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received therapeutic radiotherapy (RT). RT was given to
bone, mediastinum and bronchial region due to relapse
of disease. Five BL and 4 DLBL patients were given
rituximab.

Discussion

Because of the possible emergency complications of NHL,
prompt recognition and therapy initiation at the time of
diagnosis are critical. Children with NHL should be
treated in a comprehensive pediatric oncology center
with a multidisciplinary approach. In many series, there
is a pronounced male predominance in all age groups®®
and the median age at diagnosis is around 10 years.”#10
Demographics of our patients were as follows: male to
female ratio 1.9/1 and mean age 9.6 years, median 10.4
years. The distribution of subtypes of NHL in our patients
was concordant with WHO 2008 NHL Classification.!
Burkitt lymphoma was the most diagnosed subtype,
48.9%; and the rates of DLBCL, PMLBL, LBL and ALCL were
14.8%, 2%, 27.6% and 6.3%, respectively.

No statistical difference was reached considering EFS in 2
different age groups and gender. Burkhard et al. showed
the impact of gender and age on the outcome as there
was a significant difference between NHL subgroups.®
The reduced sample size in our study can be used to
explain this outcome.

Diagnostic workup was made without histopathological
confirmation in 10 patients (21%). Biopsy under general
anesthesia should be avoided, if possible, especially in
patients with significant airway narrowing or symptoms
of respiratory distress.'>*3 Examination of bone marrow
or pleural fluid/ ascites may be diagnostic.

The majority of patients, 36 (76.6%), had advanced stage
disease, stage Ill in 24 (51%) and stage IV in 12. (25.5
percent). Almost 40% of children with NHL presented
with stage | and Il and the remainder with stage lll and IV
disease.’ The frequency of patients with stage Ill/IV NHL
was 49.4%. in China%; however, this frequency reaches
90% in Pakistan.®

Using stratification based on the biological aspects of the
disease, patients were handled in accordance with BFM
procedures. Four-year EFS was 78.7% and overall survival
was 80.8%. Overall survival was 100% in stage | and Il;
while it was 66.7% in stage lll and 91.7% in stage IV.
Therefore, our results are similar to other study
investigations using the same stratification approaches.
EFS of 84.1% corresponds to the results of the largest
multicenter BFM study.®

Death due to sepsis was encountered in 4.2 percent of
patients and it is greater than the rate (2 percent) that
has been recorded in developed countries but also lower
than other countries rates with insufficient resources. %17
As a developing country, our outcomes do not linger
behind the results that are reported in developed
countries.

The survival outcome of children with B-NHL has
noticeably improved through consecutive clinical trials in
large study groups, and the cure rate of childhood B-NHL
has reached 90% during the last two decades.'®2° We
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showed a good survival outcome with 4-year EFS 80.6%
in children with B-NHL, 87% with BL and 71.4% with
DLBCL in the present study.

For LBL; the use of intensive protocols designed for
children with ALL, such as the BFM regimens, have been
shown to be more effective in advanced-stage disease.?"
22 Qur study showed 69.2% EFS with LBL.

Anaplastic large cell lymphoma (ALCL), within the
classification of mature T-cell lymphoma, accounts for
approximately 10-15 % of NHL in childhood. Event free
survival achieves 70% of current treatment approaches
using multiagent chemotherapy.*?® In our study, ALCL
patients made up 6.3% of total with 100% overall
survival.

CNS involvement was defined in 10.6% of patients and all
had mature B-cell lymphoma. Pediatric studies have
shown that CNS illness, particularly in more advanced
stages of the disease, affects up to 6% of children with
NHL.CNS involvement at diagnosis is not common but is
most commonly seen in children with advanced BL and
LL.2* Our result was similar. Our research found that BM
infiltration was 17%, which was a bit lower than rates in
bigger NHL patient series.®

Conclusion

NHL was successfully treated in the majority of children
in our clinic in which success depends on the type, stage
and grade of the lymphoma. Better outcomes are
associated with early diagnosis and localization of the
disease in one region of the body. The clinical response
to the treatment protocols was similar to the literature.
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KEEP IN MIND OTHER CAUSES THAN INTRINSIC SPHINCTER DYSFUNCTION
IN POST-PROSTATECTOMY INCONTINENCE

POST-PROSTATEKTOMI INKONTINANSTA INTRINSIK SFINKTER DISFONKSIYONU
DISINDAKI NEDENLER DE AKILDA BULUNDURULMALIDIR

(€] @ Huseyin Alperen Yildiz", @ Emrullah Sogutdelen

Bolu Abant Izzet Baysal University, Department of Urology, Bolu, Tirkiye.

/ Abstract

Objective: This study aims to determine the causes of urinary
incontinence and accompanying bladder pathologies in patients
with persistent incontinence 12 months after radical
prostatectomy.

Methods: Thirty-four patients who underwent open radical
retropubic prostatectomy (RRP) due to localized prostate cancer
and incontinent after surgery between January 2015 and
December 2020 and underwent urodynamic study (UDS) were
retrospectively reviewed. All UDSs were performed according to
the ICS protocol of good urodynamic practice and assessed by the
same doctor. Patients were assessed by demographic and clinical
parameters including age, body mass index (BMI), comorbidity,
preoperative PSA level, prostate volume (PV), transrectal prostate
biopsy Gleason score, clinical stage, pathological ISUP grade,
pathological stage, lymph node positivity, international
consultation on incontinence questionnaire-short form and
subjective questionnaire for daily pad use.

Results: Urodynamic studies showed that 29 patients (85.2%) had
intrinsic sphincter deficiency (ISD). Nine (26.4%) of 29 patients
with ISD had a secondary diagnosis of overactive bladder (OAB),
impaired detrusor contractility (IDC) and OAB+IDC 9 (11.6%), 4
(11.6%), 1 (2.9%), respectively. Nineteen patients (55.8%) had a
sole diagnosis of I1SD, whereas 15 patients (44.1%) had another
primary diagnosis or a secondary diagnosis other than ISD.
Conclusion: Although ISD is the most common cause of persistent
urinary incontinence in patients after radical prostatectomy, it
should be taken into account that overactive bladder and
impaired detrusor contractility are also accompanied by a
significant proportion of patients.

Keywords: prostate cancer, post-prostatectomy incontinence,

& urodynamics.

Oz
Amag: Bu calismada radikal prostatektomiden 12 ay sonra
persistan inkontinansi olan hastalarda Uriner inkontinans

nedenleri ve eglik eden mesane patolojilerinin belirlenmesi
amaclanmistir.

Yontem: Ocak 2015 ile Aralik 2020 tarihleri arasinda lokalize
prostat kanseri nedeniyle agik radikal retropubik prostatektomi
(RRP) uygulanan ve cerrahiden sonra inkontinansi olan ve
urodinami yapilmis olan 34 hasta retrospektif olarak incelendi.
Tim drodinamik c¢ahsmalar, iyi Grodinamik uygulama ICS
protokoliine gore yapildi ve degerlendirmeleri ayni doktor
tarafindan yapildi. Hastalar viicut kitle indeksi, komorbidite,
ameliyat 6ncesi PSA diizeyi, prostat hacmi, prostat, prostat biyopsi
Gleason skoru, klinik evre, patolojik ISUP grade, patolojik evre,
kagirma anket lenf nodu pozitifligi, uluslararasi inkontinans
sorgulama formu—kisa form ve ped kullanimi igin 6znel anket dahil
olmak tzere demografik ve klinik parametreleri ile degerlendirildi.
Bulgular: Urodinamik calismalar 29 hastada (%85.2) intrinsik
sfinkter yetersizligi (ISY) oldugunu gosterdi. Bu 29 hastanin 9’unda
(%26,4); sekonder asiri aktif mesane (AAM), bozulmus detrusor
kontraktilitesi (BDK) ve AAM+BDK, sirasiyla 9 (%11,6), 4 (%11,6), 1
(%2,9) hastada saptandi. On dokuz hastada (%55,8) tek ISY tanisi
varken, 15 hastada (%44.1) ISY disinda bagka bir birincil tani veya
ikincil tani vardi.

Sonug: Radikal prostatektomi sonrasi hastalarda persistan Uriner
inkontinansin en sik nedeni intrinsik sfinter yetmezligi olmasina
ragmen, hastalarin 6nemli bir kisminda asiri aktif mesane ve
bozulmus detriisor kontraktilitesinin de eslik ettigi gz oninde
bulundurulmalidir.

Anahtar Kelimeler: prostat kanseri,
inkontinans, Grodinami.

prostatektomi sonrasi
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Introduction

Prostate cancer is the second most common cancer
among men.! Since prostate-specific antigen screening
was first introduced in 1987, the diagnosis and incidence
of prostate cancer have gradually increased. With the
prolongation of life expectancy and the development of
surgical techniques, more men are undergoing radical
prostatectomy (RP) surgery today. Men subjected to RP
have a significantly worse quality of life, and urinary
incontinence is one of the most distressing complaints.?
Although there are several studies investigating surgical
techniques to reduce the morbidity of RP3#, incontinence
remains a serious nuisance for patients. Detection of
underlying pathologies is essential to provide
appropriate treatment and symptomatic improvement in
this large patient group. The most objective method to
evaluate the bladder function after RP is urodynamic
study (UDS).

This study aims to determine the causes of urinary
incontinence and accompanying bladder pathologies in
patients with persistent incontinence 12 months after
RP.

Methods

This study was approved by the local Ethical Review
Committee of our institution (2022/69). All patients
consented to the use of their medical and surgical data in
the context of this study. Data of the patients who
underwent open radical retropubic prostatectomy (RRP)
due to localized and locally-advanced prostate cancer
and incontinent after surgery between January 2015 and
December 2020 were retrospectively reviewed.

Patients who had a history of the urethra, prostate or
bladder surgery, preoperative urinary incontinence,
neurogenic  bladder, overactive bladder, and
postoperative urethra or bladder neck stricture, dry or
who did not use security pads in postoperative month 12
were excluded. All RRP procedures were performed by
two surgeons who are experts in their field.

All patients were followed in our outpatient clinic for the
functional and oncological outcomes every three months
in the postoperative first year and then 6-month intervals
until completion of 5-year. Patients were assessed by
demographic and clinical parameters including age, body
mass index (BMI), comorbidity, preoperative PSA level,
prostate volume (PV), transrectal prostate biopsy
Gleason score, clinical stage, pathological ISUP grade,
pathological stage, lymph node positivity, international
consultation on incontinence questionnaire-short form
(IC1Q-SF) and subjective questionnaire for daily pad use.
ICIQ-SF forms were filled and evaluated by the urologists
during the interview with the patient. Also, urodynamic
studies (UDS) were performed by a specialist nurse with
and under the supervision of a specialized physician.
Before UDS, patients were undertaken for uroflowmetric
study for maximum flow rate and ultrasound for residual
volume after micturition were performed. All UDSs were
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performed using the multichannel urodynamic device
(MMS/Laborie, Netherlands) according to the ICS
protocol of good urodynamic practice.®> During the
procedure, the bladder was emptied with a catheter. A7
F urethral catheter (T-DOC® Air Charged Catheters) was
placed in the urethra, and a 7 F rectal catheter (T-DOC®
Air Charged catheters) was placed in the rectum in the
lithotomy position. EMG probes were placed. After
placing the catheters and probes, cystometry was started
by the filling of bladder with saline at rate of 30 mL/min
at room temperature at lithotomy position. All UDS
examinations and evaluations were assessed by the same
doctor.

Statistical Analysis

Categorical data were presented as numbers and
percentages. Levene’s test was used to determine
whether the distributions of continuous variables were
distributed normally. Data for variables normally
distributed were presented as mean and standard
deviations. The frequencies of categorical variables were
compared using the Pearson Chi-Square test. All data
were statistically analyzed by using SPSS software version
21 (IBM Corp., Armonk, NY) and a p-value was
determined as statistically significant for <.05 in 95%
confidence interval.

Results

Thirty-four patients fulfilling inclusion criteria were
analyzed retrospectively. The mean age of the patients
was 63.2 + 7.1 years. The mean of ICIQ-SF score and the
daily pad use were 11.3 £ 3.4 and 3.2 £ 1.1, respectively.
Demographics and clinical data of the patients are shown
in Table 1. Urodynamic studies showed that 29 patients
(85.2%) had intrinsic sphincter deficiency (ISD) (Table 2).
Nine (26.4%) of 29 patients with ISD had a secondary
diagnosis of OAB (overactive bladder), IDC (intrinsic
sphincter deficiency) and OAB+IDC (9 (11.6%), 4 (11.6%),
1(2.9%), respectively (Table 2). Nineteen patients (55.8%)
had a sole diagnosis of ISD, whereas 15 patients (44.1%)
had another primary diagnosis or a secondary diagnosis
other than ISD.

Discussion

Our study shows that the most common cause of post-
radical prostatectomy incontinence is intrinsic sphincter
deficiency, but it is accompanied by overactive bladder
and impaired detrusor contractility in a significant
number of patients.

Continence is maintained primarily by the external
sphincter after removal of the internal sphincter during
radical prostatectomy.® The external urethral sphincter
complex is primarily located distal to the prostate apex,
but an extension of striated muscle is also located inside
the apex.*” Full-length preservation of the urethral
sphincter has been shown to provide better continence.*
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Damage to the somatic nerve fibers, which can occur
during surgery, is one of the causes of sphincteric
dysfunction. The pudendal nerve branches that innervate
the external sphincter divide at the level of the urogenital
diaphragm and are very close to the prostatic apex
dissection and urethral anastomosis area.® Another
mechanism associated with incontinence is the
development of fibrosis at the urethral anastomosis
which leads to decreased elasticity of the urethra.®

In a urodynamic study performed by Groutz et al. in 83
postprostatectomy incontinence patients, sphincteric
insufficiency (88%) was found to be the main cause 10.
Likewise, several reports have shown that intrinsic
sphincter deficiency was the main cause of post-
prostatectomy incontinence.'*"13

In a prospective urodynamic study, 90% of the patients
with postoperative incontinence had ISD and 40% had DO
13. While ISD was not found in any of the patients
without incontinence, detrusor overactivity was found in
25.6%.13

Previous studies in the literature have reported different
rates of de novo detrusor overactivity after RRP, ranging
from 2.3% to 54.5% .'*2® Furthermore, resolution of
preoperative DO was reported with the rates of 19.6%-
87.5%.1317-1921-2427.28  However, these studies vary
significantly in terms of follow-up length and timings of
pre/post-operative urodynamic studies. Differences seen
in these studies may be due to differences in study
designs, as well as the improvement in detrusor function
over time and differences in urodynamic study timings. It
should be considered that in our study we only evaluated
patients who were incontinent after 12 months of
surgery without previously known bladder or urethral
dysfunction.

DO and DU are thought to be linked to autonomic nerve
injury during surgery.'#242> This is particularly true with
dissections at the bladder neck and the excision of the
seminal vesicles.?® It has been suggested that nerve-
sparing surgery can also lead to the protection of some
autonomic nerves, and pelvic lymphadenectomy in some
patients may increase pelvic plexus damage.3® Many
alternative nerve-sparing approaches have been
developed to enhance functional results in the case of
presumed pathology.3! As our study was an observational
study, more randomized controlled trials are needed to
investigate the results of nerve-sparing techniques.

Our study has several limitations. Although we excluded
patients with known bladder or urethral pathology, it is
not possible to certainly determine the relationship
between our findings and surgery, since preoperative
urodynamic studies were not performed. Due to
retrospective cross-sectional design of our study, a cause
and effect relationship could not be evaluated.
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Table 1. Demographics and clinical data of the patients

Number of patients 34
Age, mean £ SD, years 63.2+7.1
BMI, mean + SD, kg/m? 26.6+3.2
Comorbidity, n (%)

Diabetes 10 (29.4)

Hypertension 12 (35.2)
PV, mean £ SD, mL 45.0+17.1
PSA, mean + SD, ng/mL 8.6+6.2
Biopsy Gleason score, n (%)

<6 21(61.7)

7 7 (20.5)

8-10 6(17.6)
Clinical stage, n (%)

Tlc 13 (38.2)

T2a 9(26.4)

T2b 7 (20.5)

T2c 5(14.7)
ISUP classification, n (%)

1 20 (58.8)

2 9(26.4)

>3 5(14.7)
Pathological stage, n (%)

T 25 (73.5)

T3a 5(14.7)

T3b 4(11.7)
Surgical margin positivity, n (%) 6(17.6)
Lymph node positivity, n (%) 2 (5.8)
Post-operative RT, n (%) 4(11.7)
ICIQ-SF score, mean + SD 11.3+34
Number of daily pad use, mean + SD 3.2+1.1

Abbreviations: SD, standard deviation; BMI, Body mass index;
PV, prostate volume; PSA, Prostate-specific antigen; ISUP,
International  Society of Urologic Pathologists; RT,
Radiotherapy; ICIQ-SF, international consultation on
incontinence questionnaire-short form.

Conclusion

In conclusion; although ISD is the most common cause of
persistent urinary incontinence in patients after radical
prostatectomy, it should be taken into account that
overactive bladder and impaired detrusor contractility
are also accompanied by a significant proportion of
patients.
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Table 2. Urodynamic results of patients with post-prostatectomy incontinence

Urodynamic results

Variables ISD OAB IDC P value
Number, n (%) 28 (82.3) 5(14.7) 1(2.9) <0.001+
Bladder volume, mean * SD, mL 270+ 35 250 + 40 260 * 25 0.42
Qmax, mean * SD, mL/min 15.3+8.5 16.2£8.0 14.0+7.8 0.14
PVR, mean + SD 2515 3010 20+ 10 0.23
Sole diagnosis, n (%) 19 (55.8) 3(8.8) 1(2.9) <0.001+
Secondary diagnosis, n (%) 9(26.4) 2 (5.8) <0.01+

OAB 4(11.6)

IDC 4(11.6) 1(2.9)

OAB +IDC 1(2.9) 1(2.9)

Abbreviations: SD, standart deviation; ISD, intrinsic sphincter deficiency; OAB, overactive bladder; IDC, impaired detrusor contractility;
Qmax, maximum flow rate; PVR, post-voiding residue; mL, milliliter; min; minute. + represents the result of Pearson chi-square test and
showed as bold for the statistically significant.
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ABSTRACT

Objective: Antibiotic resistance development in the treatment of
Acinetobacter infection is a serious health care problem and
responsible for high mortality in intensive care units (ICU). In our
study, it was aimed to determine rates of antibiotics resistance of
Acinetobacter strains isolated from various samples in our ICU.
Methods: We examined the records of Acinetobacter isolates and
antibiotics resistance for one year followed up in our ICU. The
samples from different patients and different type of samples of
the same patients were evaluated. The data was analyzed with
SPSS for Windows version 23.0. Categorical variables were
expressed in terms of numbers and percentage.

Results: 50% of the samples were isolated from tracheostomy.
96.4% of the 138 isolates were Acinetobacter baumannii and 3.6%
were the other strains. We found high resistance to all of
antibiotics except colistin (3.6%) and tigecycline (13.1%).
Conclusion: Acinetobacter is the most important opportunistic
human pathogen causing fatal nosocomial infections because its
ability of developing resistance to new antibiotics is overly fast.
Compared to the results reported from Dicle University Hospital
in south east of our country it was determined that antibiotics
resistance, especially colistin resistance ratio in our ICU was
different. It isimportant to remember that antibiotic susceptibility
may vary in regions, hospitals and even clinics, and resistance
development should be constantly detected to make the
appropriate initial therapy until deescalation.
Keywords: Acinetobacter, antibiotic resistance,
resistant infections

multidrug

0oz

Amag: Acinetobacter enfeksiyonunun tedavisinde antibiyotik
direnci gelisimi ciddi bir saglk sorunudur ve yogun bakim
Unitelerinde  (YBU)  vyiiksek  mortaliteden  sorumludur.
Calismamizda yogun bakim Unitemizde gesitli 6rneklerden izole
edilen Acinetobacter suslarinin antibiyotik direng oranlarinin
belirlenmesi amaglanmistir.

Yontem: Yogun bakim Unitemizde takip edilen bir yilhk
Acinetobacter izolatlari ve antibiyotik direng kayitlari incelendi.
Farkli hastalardan alinan numuneler ve ayni hastaya ait farkh
tipteki numuneler degerlendirildi. Veriler SPSS for Windows 23.0
versiyon ile analiz edildi. Kategorik degiskenler sayi ve ylizde
olarak ifade edildi.

Bulgular: Orneklerin %50 'si trakeostomiden izole edildi. 138
izolatin  %96,4'U  Acinetobacter baumannii ve %3,6'si diger
suglardi. Kolistin (%3,6) ve tigesiklin (%13,1) disindaki tim
antibiyotiklere yiiksek direng bulduk.

Sonug: Acinetobacter, yeni antibiyotiklere asiri hizli direng
gelistirme yetenegi nedeniyle 6limcil hastane enfeksiyonlarina
neden olan en &nemli firsatgi insan patojenidir. Ulkemizin
giineydogusundaki Dicle Universitesi Hastanesi'nden bildirilen
sonuglarla  karsilastirildiginda, yogun bakim  (initemizde
antibiyotiklerin direnglerinin, 6zellikle kolistin direng oraninin
farkl oldugu gorilmektedir. Antibiyotik duyarlihginin bélgelere,
hastanelere hatta kliniklere gore degisebilecegini ve direng
gelisiminin deeskalasyona kadar uygun baslangic tedavisini
yapmak igin sirekli olarak saptanmasi gerektigini hatirlamak
onemlidir.

Anahtar Kelimeler: Acinetobacter, antibiyotik direnci, ¢oklu ilaca
direngli enfeksiyonlar
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Introduction

Acinetobacter strains are gram negative
nonfermentative coco bacillus and commonly found in
nature, especially in food and water. It can be found in
the oral, gastrointestinal, and upper respiratory tract
flora of healthy people and can stay on inanimate
surfaces for days.?> Normally it is rare to form a disease
in a healthy person because of their low virulence but it
can cause serious genitourinary, respiratory and soft
tissue infections in immunocompromised patients.>*
Acinetobacteris the most important opportunistic
human pathogen causing fatal nosocomial infections
because its ability to develop resistance to new
antibiotics is overly fast.® Uncontrolled use of antibiotics
especially  in hospital, increased ratio  of
immunocompromised patients and use of antibiotics in
food industry can be counted as some of the reasons of
antibiotic resistance development mechanisms of
Acinetobacter.® In the genomic analyses examining
resistant and susceptible strains, 52 genes responsible
for resistance were detected. There are a total of 45
resistance genes localized in the same DNA region, called
"resistance island". This is the largest island of resistance
ever identified in a bacterium.®

Antibiotic resistance development in the treatment of
Acinetobacter infection is a serious health problem and
responsible for high mortality in intensive care units
(ICU).”® It brings along many problems, such as
prolonged stay in ICU, increased treatment costs, and
mortality.'® While carbapenems were the first treatment
option previously, now Acinetobacter strains have
developed resistance to almost all conventional
antibiotics. If precautions are not taken and new
generation antibiotics can not be developed; we will have
to deal with a deadly pathogen that is incurable.®

It is important to determine the endemic antibiotic
resistance spectrum in order to defeat this pathogen,
which develops resistance to antibiotics so quickly. The
World Health Organization also emphasized the
importance of endemic surveillance analyses in health
institutions in reducing antibiotic resistance.l! In our
study, we aimed to determine the rates of resistance of
Acinetobacter strains isolated from various samples in
our ICU.

Methods

The study was carried out with the permission of the
Eskisehir Osmangazi University, Faculty of Medicine Non-
Interventional Clinical Research Ethics Committee (Date:
15.05.2018 Decision No: 15). All procedures were carried
out in accordance with the ethical rules and the principles
of the Declaration of Helsinki.

Microbiological clinical samples of patients hospitalized
in our ICU for one year between May 2017 and May 2018
were analyzed retrospectively. Specimens with
Acinetobacter growth in sample types such as
tracheostomy, blood, urine, wound, and catheter tip
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were included in the study. All samples from different
patients and different types of samples from the same
patients from which Acinetobacter strains were isolated,
were evaluated. Subtypes of the strains, resistance
patterns and sample types were examined.

Clinical samples sent from the ICU to the clinical
microbiology laboratory were inoculated on 5% blood
agar and Eosin Methylene Blue agar and incubated at
35°C for 24 hours.

Bacterial identification and antibiotic susceptibility were
determined by the automated VITEK2 (bioMérieux,
France) system and the results were interpreted
according to the Clinical Laboratory Standards Institute
(CLSI) standards. The Kirby-Bauer disc diffusion method
was used for tigecycline, which is not included in the CLSI
interpretation criteria, and the zone diameter was
accepted as £ 12 mm resistant and > 16 mm sensitive.
The minimum inhibitory concentration (MIC) values for
colistin resistance of Acinetobacter species, which were
determined to be multi-drug resistant based on routine
antibiotic susceptibility profiles, were determined by
liquid microdilution method.

The antibiotics evaluated in the study were imipenem,
meropenem, amikacin, gentamicin, colistin,
ciprofloxacin, levofloxacin, tigecycline, tobramycin, and
trimethoprim/sulfamethoxazole (TMP/SMX),
respectively. Statistical analysis SPSS 23.0 (IBM, Package
program) was used. Categorical variables were expressed
in terms of numbers and percentages.

Results

In a one-year period, 138 Acinetobacter strains were
isolated and evaluated. Ninety six point four percent of
the 138 isolates were A. baumannii and 3.6% were the
other Acinetobacter strains. Seventy point two percent of
the samples were isolated from endotracheal aspirate.
The other sites for Acinetobacter isolation were followed
by blood (13.8%), urine (5.8%) and wound (5.1%)
cultures, respectively. The places where the samples
were isolated are given in detail in Table 1.

Table 1. General characteristics of Acinetobacter strains

n (%)

Isolated bacteria

A. baumannii 133 (96.4%)

Other subspecies 5(3.6%)

Material

Endotracheal aspirate 97 (70.2%)

Blood 19 (13.8%)
Urine 8 (5.8%)
Wound 7 (5.1%)
Sputum 1(0.7%)
Other 6 (4.3%)
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While the highest antibiotic resistance was seen to be
meropenem (99.3%), the lowest resistance rate was
found to be against colistin (3.6%). Antibiotic resistance

ciprofloxacin and meropenem in endotracheal aspirate
samples, while levofloxacin resistance took the first place
in blood samples. It was seen that all colistin resistant

rates are detailed in Table 2. Acinetobacter samples were endotracheal aspirate
When we evaluated the antibiotic resistance patterns samples (Table 3).
according to the places where Acinetobacter strains were
isolated, the highest resistance was found against
Table 2. Antibiotic resistance rates of Acinetobacter strains.
Antibiogram
Susceptible Intermediate susceptibility Resistant
Amikacin 43 (31.2%) 14 (10.1%) 81 (58.7%)
Ciprofloxacin 3(2.2%) - 135 (97.8%)
Colistin 133 (96.4%) - 5 (3.6%)
Gentamicin 67 (48.9%) - 70 (51.1%)
Imipenem 4 (3.4%) 13 (11.1%) 100 (85.5%)
Levofloxacin 1(0.9%) - 114 (99.1%)
Meropenem 1(0.7%) - 137 (99.3%)
Tigecycline 68 (68.7%) 18 (18.2%) 13 (13.1%)
Trimethoprim/Sulfamethoxazole 39 (28.3%) - 99 (71.7%)
Tobramycin 53 (43.1%) - 70 (56.9%)
Table 3. Antibiotic resistance patterns according to where Acinetobacter strains were isolated.
A cl co G 1 L M T TMX-SMX T0
Material
Endotracheal 61(62.8%) 95(97.9%)  5(5.1%)  58(59.7%) 69 (71.1%) 79 (81.4%) 97 (100%) 11(11.3%) 73 (75.2%) 53 (54.6%)
;ngjte 11 (57.9%) 18 (94.7%) 4(21.1%)  13(86.7%) 15 (100%) 18(94.7%)  1(7.7%) 11 (57.9%) 8 (44.4%)
Urine 4 (50%) 8 (100%) 4(50%) 7(87.5%) 8 (100%) 8 (100%) 7(87.5%) 4(50%)
Sputum 1(100%) 1 (100%) 1(100%) 1 (100%) 1 (100%)
Wound 1(14.3%) 7 (100%) 4(57.1%) 6 (100%) 6 (100%) 7 (100%) 5 (71.4%) 3 (50%)
Other 3 (50%) 6 (100%) 5 (83.3%) 6 (100%) 6 (100%) 1(25%) 2 (33.3%) 1(16.7%)
A: Amicasin, Cl: Ciprofloxacin, CO: Colistin, G: Gentamicin, |: Imipenem, L: Levofloxacin, M: Meropenem, T: Tigecycline, TMX-SMX:

Trimethoprim/sulfamethoxazole, TO: Tobramycin

Discussion

In our study, we evaluated the Acinetobacter strains of
our own clinics and we found that the carbapenem
resistance rate was high, and the tigecycline and colistin
resistance rates were lower than other studies in the
literature. We have shown that tigecycline and colistin
are the most effective agents for Acinetobacter strains in
our own endemic region.*”*

In studies comparing the isolated places of Acinetobacter
strains, the highest rate was observed in deep tracheal
aspirate and tracheostomy cultures.”!? Parallel to this, in
our study, the most common place isolated was
endotracheal aspirate culture. This was followed by
blood and urine cultures, respectively.

Although carbapenems are a broad-spectrum antibiotic
group used in Acinetobacter infection, it has been shown
that resistance has increased over the years in studies
conducted throughout the world and our country.>%14
Doruk et al. examined the four year Acinetobacter
antibiotics resistance profile in their study and showed
that while carbapenem resistance was 28.6% in 2009,
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this resistance increased to 100% in 2011-2013.2 In
another study of Safak et al. the six year resistance profile
was analyzed and it was shown that the resistance of
meropenem increased from 78.5% in 2010 to 96.2% in
2016.% In our study, it was observed that carbapenem
resistance was high and this rate was 85.5% for imipenem
and 99.3% for meropenem, respectively. Studies have
shown that patients infected with Acinetobacter strains
with high carbapenem resistance are associated with
high mortality.*®'” We can attribute the high meropenem
resistance in our clinic to the fact that we use
meropenem too much in empirical antibiotic selection.
We need to plan interventions to prevent colonization of
this resistant strain.

Intravenous or inhaler colistin is popularly preferred
especially in our country in the treatment of
carbapenem-resistant Acinetobacter infections. Colistin
is a polymyxin group antibiotic, and its systemic use was
limited in the 1960s due to its nephrotoxic and
neurotoxic side effects, but today it has been re-used due
to hospital-acquired infections of multi-drug-resistant
nonfermentative gram-negative bacteria.’®'°® However,
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colistin resistance reported in recent studies has
confronted clinicians with the same problem. In the study
by Talan et al, in which they examined the colistin-
resistant Acinetobacter infections, they found colistin
resistance in 9 of 33 Acinetobacter infections (33%). They
found that the length of stay in ICU was numerically
higher in patients infected with resistant strains .2° In the
study conducted in the Dicle University hospital located
in the southeast of Turkey, the resistance rate was found
to be 6%.2! In our study, colistin resistance rate was quite
low and found to be 3.6%.

The study conducted by Celik et al.??, reported that the
antibiotic to which Acinetobacter species was most
sensitive, apart from colistin, was
trimethoprim/sulfamethoxazole and recommended it for
empirical treatment. This study was conducted in 2014
and 2016 (in a three-year period) and it showed how
antibiotic susceptibility changed over the vyears.
Surveillance is a dynamic process and its importance was
emphasized in this study. The most important limitation
of our study was that we only evaluated the one-year
resistance profile. Again, in a study by Duran et al., all
antibiotic resistances except colistin resistance were
examined and it was seen that the antibiotic to which it
was most sensitive was TMP-SMX.% In our study, the
TMP-SMX resistance was high and was 71.7%. This
situation once again showed us how important it is to
know our own endemic flora when starting empirical
antibiotics.

It is known that Acinetobacter strains rapidly develop
resistance to fluoroquinolone group antibiotics.?* Yildiz
et al.?, in a study they conducted, looked at the pattern
of resistance to fluoroquinolones and showed that this
rate was 98.8% to ciprofloxacin and 98.2% to
levofloxacin. They interpreted this situation as the
development of resistance due to its frequent use as an
empirical antibiotic in combination therapy over the
years.? In our study, the rates were found to be similar,
and it was observed that they were 97.8% for
ciprofloxacin and 99.1% for levofloxacin, respectively.

In the studies, the resistance rate of tigecycline varies
considerably according to the geographical regions, and
it has been reported that the resistance rate is between
7-78%.%527 While Zer et al. found tigecycline resistance as
19%, Kuscu et al. found this rate as 5%.2%%% In our study,
tigecycline was found to be the most sensitive antibiotic
after colistin.(13.1%). Due to its lack of antipseudomonal
and bactericidal activity, it is still not recommended for
empirical treatment in sepsis.?’ Its use in combination
therapy in multidrug-resistant Acinetobacter infections is
still controversial.303!
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BENZIMIDAZOLE-THIAZOLE HYBRIDS; SYNTHESIS, STRUCTURE
ELUCIDATION AND CYTOTOXIC PROPERTIES

BENZIMIDAZOLE-TIYAZOL HIBRITi: SENTEZ, YAPI KARAKTERIZASYONU VE SITOTOKSIK

OZELLIKLER

@ Goknil Pelin Cogkun?, @ Omer Erdogan 2, @ Ozge Cevik?, @ Zafer Sahin3, @ Seref Demirayak?

!Acibadem Mehmet Ali Aydinlar University, Faculty of Pharmacy, Department of Pharmaceutical Chemistry, Istanbul, Turkiye 2Aydin Adnan Menderes
University, Faculty of Medicine, Biochemistry, Aydin, Turkiye 3University of Health Sciences, Hamidiye Faculty of Pharmacy, Department of
Pharmaceutical Chemistry, Istanbul, Turkiye “Kocaeli Health and Technology University, School of Pharmacy, Department of Pharmaceutical Chemistry,

Istanbul, Turkiye

/ Abstract 0z
Objective: Neuroblastoma is one of the leading tumors among the  Amag: Noroblastoma, ¢ocukluk ¢agi kanserleri arasinda o6nde
childhood cancers and the treatment of the disease is currently gelen tumorlerden biridir ve hastaligin  tedavisi halen
being investigated. As the metastatic ability of the cells is high, arastiriimaktadir. Hlicrelerin metastatik yetenegi yuksek
current anticancer therapy needs improvement. oldugundan, mevcut antikanser tedavisinin iyilestiriimesi

Methods: Therefore, here five novel benzimidazole-thiazole
compounds were synthesized. Their structures were elucidated
using spectroscopic methods like FTIR, NMR and Mass analysis.
The synthesis monitoring and purity of the compounds were
performed with chromatographic methods. The compounds
biological activity on SH-SY5Y neuroblastoma cell line was
investigated using MTT assay.

Results: All of the tested compounds showed moderate cytotoxic
activity. The best IC50 was obtained from compound 6b with the
IC50 value of 175,02+4,17 uM.

Conclusion: These results indicated that benzimidazole-thiazole
core is important for anti neuroblastoma activity, however, the
ability of intramolecular hydrogen bonding could block the
anticancer activity.

Keywords: Benzimidazole, thiazole, neuroblastoma, cytotoxicity,
NMR.

gerekmektedir.

Yontem: Bu nedenle, burada bes yeni benzimidazol-tiyazol bilesigi
sentezlenmistir. Yapilari  FTIR, NMR ve Kiitle analizi gibi
spektroskopik yontemlerle aydinlatiimistir. Bilesiklerin sentezleri
ve safligi  kromatografik yodntemlerle gergeklestirilmistir.
Bilesiklerin SH-SY5Y noroblastoma hiicre hatti izerindeki biyolojik
aktivitesi, MTT deneyi kullanilarak arastiriimistir.

Bulgular: Test edilen bilesiklerin tiim(, orta derecede sitotoksik
aktivite gosterdi. En iyi IC50, 175,02+4,17 uM IC50 degeri ile bilesik
6b'den elde edildi.

Sonug: Test edilen bilesiklerin tiim{, orta derecede sitotoksik
aktivite gostermistir. En iyi 1C50, 175,02+4,17 uM IC50 degeri ile
bilesik 6b'den elde edilmistir.
Anahtar Kelimeler: Benzimidazole,
cytotoxicity, NMR.

thiazole, neuroblastoma,
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Introduction

Neuroblastoma (NB) is defined as a tumor that develops
almost anywhere in sympathetic nervous system and
occurrence is mainly observed in abdomen. In some NB
patients, tumor growth was also recorded in adrenal
gland, abdominal regions, neck, thoracia and pelvis.?
Almost 10% of the childhood malignancies classified as
NB tumors.? Unfortunately, metastasis is the first clinical
profile in NB patients and cortical bone and bone marrow
are at high risk.> The treatment goal is to target some
important cellular pathways in NB. Some promising
treatment regiments were introduced to the literature
like retinoic acid, angiogenesis inhibition, histone
deacetylate inhibition.* However, the requirement of a
universal treatment is still needed. The tumor
heterogeneity, the drug resistance, the drug toxicities
lead treatment failure. Therefore, understanding the
underlying mechanism and biological profiles of NB is
highyl important.

As the drug repurposing is gaining importance in future
drug development strategies, newly developed studies
on neuroblastoma was investigated. Flubendazole, which
has benzimidazole core ring in its structure has shown to
have potential activity on neuroblastoma cells.> Apart
from that, benzimidazole moiety kept the attraction
because of their various biological activities.*?° The
motivation behind this study is the mimic drug-
repurposing  strategy and keep the active
pharmacophore rigid. Therefore, five new benzimidazole
derivatives were designed and synthesized. Apart and
also originating from the existing literature, SH-SY5Y
neuroblastoma cells were used in this study. They were
first obtained from metastatic bone tumor.?!

Methods

Chemistry

All the chemicals were purchased from Merck
(Darmstadt, Germany), Sigma-Aldrich (St. Louis, MO).
Reactions were monitored by TLC on silica gel plates
purchased from Merck (Merck Co., Darmstadt,
Germany). Melting points of the synthesized compounds
were determined in a Stuart SMP50 Automatic Melting
Point apparatus. The purity of the compounds was first
checked by TLC and confirmed on LC-MS. NMR spectra
were recorded on Bruker 400 MHz (Billerica, MA) for 1H-
NMR. Data are reported as follows: chemical shift,
multiplicity (b.s.: broad singlet, d: doublet; m: multiples,
s: singlet, and t: triplet), coupling constants (Hz),
integration. An Agilent 1260 Infinity Il HPLC-MS spectra
equipped with G7114A 1260DAD detector, G7311B 1260
Quad Pump system, G1328C 1260 manual injection unit
and G6125B LC/MSD detector was used for both HPLC
and mass analysis. Retention times were recorded with
ACE C18 column (particle size: 3 um, pore size: 100A). The
column temperature was adjusted to 252C in the column
compartment. The mobile phase consisted of
acetonitrile- water (90:10, v/v) mixture and delivered at
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a flow rate of 0.8 mL/min. The injection volume was 20
pL. The high-resolution mass spectra of the compounds
were determined on a Shimadzu 8040 LC/MS/MS ITTOF
system (Shimadzu, Tokyo, Japan) using a mass
spectrometer with the electron spray method (ESI).

Biological Activity

Cytotoxicity Experiment

SH-SY5Y (Neuroblast from neural tissue) cultured and
maintained in DMEM/F12 containing 10% FBS and
supplemented with penicillin/streptomycin. The cultures
were incubated at 37°C in a humidified atmosphere with
5% C02. Compounds were about 0.1-1000 uM
concentration using MTT assay?? and it is previously
reported.”® ICso values were calculated and cellular
analyzes were continued with the compounds 6a, 6b, 6c,
6d, and 6e. Cellular morphological changes were
characterized under the microscope. The compounds
were dissolved in DMSO, and MTT was performed at a
concentration of 0, 0.1, 1,10,100,1000 uM. Cells were
incubated for 24 hours, and IC50 values were calculated
using Graphpad Prism 7.

Statistical Analysis

All experiments were performed at least in triplicates.
Data are presented as mean * standard deviation.
Statistical comparisons were performed through the one-
way ANOVA followed by the Tukey test. Statistical
significance was set at p < 0.05. Statistical analysis and
artwork were performed using Graph Pad Prism 7.0d
(Graph Pad Software, La Jolla, USA).

Results

Chemistry

Compound 1 was supplied from Sigma-Aldrich. 2-(1-
hydroxy) ethylbenzimidazole (1) is oxidized by chromium
trioxide to  obtain 2-acetylbenzimidazole. 2-
acetylbenzimidazole was methylated by dimethyl sulfate
to get 1-methyl-2-acetylbenzimidazole (2) and then
brominated in acetic acid to obtain 3. Aniline derivatives
(4a-e) were reacted with ammonium thiocyanate
(NHASCN) in ethanol and HCI mixture. Resulted thioureas
(5a-e) were checked for their melting points and then
used for the final step. At the final step, 3 and 5a-e
reacted to get thiazole derivatives (6a-e) according to
Hantzsch method (Figure 1).

Synthesis of 1-methyl-2-acetylbenzimidazole (2)
1-Methyl-2-(1-hydroxy) ethylbenzimidazole (0,001 mol)
is dissolved in acetic acid and stirred at 90 °C until the
color of chrom trioxide turns out green by adding
chromium trioxide (dissolved in water). After the
reaction was complete, equal volume of water was
added. Extracted with chloroform. Organic layer was
dried with magnesium sulfate and recrystallized from
toluene. After
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it was dried, dissolved in NaOH solution (including equal mol of NaOH, 1N), dimethyl sulfate was added and shaked for 1

hour. The product is precipitated and collected.

i
)
\j/JLN ii \Trl\N
H
OH
1

iii

R4 Ry
6a OH H
6b H COOH

iv H S N
m_%§:3>_NH2___*' RF%g:E}_N_</ ' B/AerLN
. NH, r I S
Ro 2 R,
4a-e 5a-e 3 6a-e
Figure 1: Synthesis scheme of benzimidazole-thiazole compounds; i: chromium trioxide, ii: dimethylsulfate, iii: HBr/acetic acid, iv:

ammonium thiocyanate, HCI; v: ethanole

Synthesis of 1-methyl-2-(2-bromoacetyl)benzimidazole
(3)

Compound 2 (0.001 mol) is dissolved in acetic acid. Equal
mol of bromine is diluted in acetic acid and then added
to the reaction dropwise. Catalytic HBr is added and
stirred at room temperature for overnight. After the
reaction was complete, solids are filtered and the solids
dissolved in water and quenched carefully with sodium
bicarbonate. Filtered off and dried.

Synthesis of N-(3,4-disubstitutedphenyl)thiourea (5a-e)
Aniline derivatives (4a-e) (300 mmol) is dissolved in
ethanol. Equal mole of HCI (330 mmol) and ammonium
thiocyanate (330 mmol) is added and refluxed for 4
hours. Resulted precipitation is collected and washed
with ethanol for 4-5 times. Solid was recrystallized from
ethanol. Melting points was checked and used for the
next step.

Synthesis of N-(3,4-disubstitutedphenyl)-4-(1-methyl-1H-
benzimidazol-2-yl)-1,3-thiazol-2-amine (6a-e)

Compounds 5a-e (0.001 mol) and compound 3 (0.001
mol) were dissolved in ethanol for 15 min at room
temperature and refluxed for 1.5 hours. Quenched with
sodium bicarbonate solution to get rid of the salt.
Precipitation was collected and recrystallized.

6a: 4-((4-(1-Methyl-1H-benzo[d]imidazol-2-yl)thiazol-2-
yl)amino)phenol

Mp.: 202 °C. FT-IR Umax (cm™): 3402 (OH sb), 3211 (NH
sb), 2982 (CH aliphatic sb), 1602 (C=N sb), 1452 (CH
aliphatic bb), 913 (Ar-H bb). *H NMR (400 MHz, DMSO-
ds) 6 10.13 (s, 1H, NH), 9.50 (s, 1H, OH), 7.69 — 7.61 (m,
1H, Ar), 7.59 (d, J = 7.7 Hz, 1H, Ar), 7.55 (s, 1H, thiazole
H), 7.46 (d, J=8.5 Hz, 2H, Ar), 7.33 - 7.18 (m, 2H, Ar), 6.77
(d, J=8.5Hz, 2H, Ar), 4.19 (s, 3H, CH3).

HRMS (M+H): For Ci7H14N4OS calcd: 323.0961, found:
323.0960.
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6b: 3-((4-(1-Methyl-1H-benzo[d]imidazol-2-yl)thiazol-2-
yl)amino)benzoic acid

Mp.: 247 °C. FT-IR Umax (cm™): 3312 (OH sb), 3152 (NH
sb), 2978 (CH aliphatic sb), 1732 (C=0 sb), 1589 (C=N sb),
1456 (CH aliphatic bb), 987 (Ar-H bb) 'H NMR (300 MHz)
DMSO-ds & (ppm): *H NMR (400 MHz, DMSO-ds) & 12.98
(s, 1H, COOH), 10.68 (s, 1H, NH), 8.63 (s, 1H, Ar), 7.80 —
7.71 (m, 2H, Ar), 7.68 — 7.55 (m, 3H, Ar), 7.48 (t, J = 7.7
Hz, 1H, Ar), 7.27 (m, 2H, Ar), 4.25 (d, J = 1.5 Hz, 3H, CH3).

6c: 4-((4-(1-Methyl-1H-benzo[d]imidazol-2-yl)thiazol-2-
yl)Jamino)benzoic acid

Mp.: 302 °C. FT-IR umax (cm™): 3401 (OH sb), 3234 (NH
sb), 2976 (CH aliphatic sb), 1745 (C=0 sb), 1616 (C=N sb),
1451 (CH aliphatic bb), 899 (Ar-H bb). *H NMR (400 MHz,
DMSO-ds) 6 12.60 (s, 1H, COOH), 10.86 (s, 1H, NH), 7.96
(d, 2H, Ar), 7.87 = 7.74 (m, 3H, Ar), 7.71—7.56 (m, 2H, Ar),
7.34—7.17 (m, 2H, Ar), 4.22 (s, 3H, CH3).

HRMS (M+H): For Ci17H1aN4OS calcd: 351.0910, found:
351.0909.

6d: 2-Hydroxy-4-((4-(1-methyl-1H-benzo[d]imidazol-2-
yl)thiazol-2-yl)amino)benzoic acid

Mp.: 211 °C. FT-IR Umax (cm?): 3314 (OH sb), 3298 (NH
sb), 2998 (CH aliphatic sb), 1701 (C=0 sb), 1579 (C=N sb),
1443 (CH aliphatic bb), 956 (Ar-H bb). 'H NMR (400 MHz,
DMSO-ds) & 10.60 (s, 1H, NH), 9.49 (s, 1H, OH), 8.16 (s,
1H, COOH exchanged), 8.04 (dd, J = 6.3, 3.3 Hz, 1H, Ar),
7.85(dd, J=7.8, 2.7, 2.2 Hz, 1H, Ar), 7.69 — 7.59 (m, 2H,
Ar), 7.16 (dd, J=4.9, 2.3 Hz, 3H, Ar), 6.47 (s, 1H, Ar), 4.34
(s, 3H, CH3).

6e: 2-Hydroxy-5-((4-(1-methyl-1H-benzo[d]imidazol-2-
yl)thiazol-2-yl)amino)benzoic acid

Mp.: 287 °C. FT-IR Umax (cm™): 3398 (OH sb), 3212 (NH
sb), 2956 (CH aliphatic sb), 1722 (C=0 sb), 1609 (C=N sb),
1467 (CH aliphatic bb), 902 (Ar-H bb). 'H NMR (400 MHz,
DMSO-ds) 6 15.93 (s, 1H, COOH), 10.03 (s, 1H, NH), 8.13
(d, ) =2.9 Hz, 1H, Ar), 7.63 (d, J = 7.7 Hz, 1H, Ar), 7.58 (d,
J=8.1Hz, 1H, Ar), 7.52 (s, 1H, thiazole), 7.43 — 7.32 (m,
1H, Ar), 7.32 — 7.16 (m, 2H, Ar), 6.64 (d, J = 8.6, 1.3 Hz,
1H, Ar), 4.23 (s, 3H, CH3), 1.70 (s, 2H, OH exchanged).
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Discussion

The purity of the synthesized compounds were proven by
chromatographic methods. All the compounds thin layer
chromatography results ended with single stain in TLC
analysis. The elucidation of the structures were proven
by spectroscopic methods. The IR results proved the
formation of proposed compounds. The disappearance
of C=S stretching bands correlated with the overall
structure. The NH stretching bands were recorded
between 3298-3152 cm™. The salicylic acid derivatives
among the compounds resulted with additional OH
stretching band ranging from 3402-3312 cm™ which also
explains the hydrogen bonding. The bending peaks
resulting from aromatic rings were also detected in the
expected regions. In all our compounds (6a-6e), the band
belonging to the NH group located between the thiazole
and the aromatic ring was observed as a sharp peak
around 10 ppm. While the aromatic OH group in 6a and
6d compounds is close to 9.5 ppm, in compound 6e this
hydrogen has been replaced by water at 1.7 ppm. In the
compounds bearing the carboxyl group (6b-e), the COOH
peak belonging to the carboxyl group was observed
between 12-16 ppm, it was only observed in the aromatic
area in the 6d compound due to intermolecular hydrogen
bonds. The methyl group attached to benzimidazole was
observed as a singlet around 4.2 ppm in all compounds.
The single aromatic hydrogen in the thiazole ring was
distinguished in compounds 6a and 6e and observed as a
singlet at 7.5 ppm, mixed with aromatic hydrogens in
other compounds. The total number of hydrogens for all
compounds holds the total number in the molecules.
The cytotoxicity assay analysis were performed for all the
compounds on SH-SY5Y neuroblastoma cell line. All the
compounds were insoluble in water and the test studies
were performed in dimethlysulfoxide. Inhibitory
concentration, cell viability and CV stain analysis were
performed for five compounds. Among them, compound
6b was found to have the best inhibitory activity.
Comparing the ICso values of the compounds, hydroxyl
group did not favor for inhibitory activity. The carboxylic
acid structure in the meta position of the aniline moiety
increased the antitumor activity. The dramatic decrease
in the inhibitory activity of hydroxyl group carrying
compounds could be explained as a result of addition
hydrogen bonding. The ability of intramolecular
hydrogen bond could block the interaction with the
cancer cell and the pshould be performed in order to
understand the underlying mechanism.

The MTT assay studies revealed the IC50 values of the
synthesized compounds and results were presented in
Table 1.

In SH-SY5Y cells, all compounds were determined the cell
viability levels of the cells at a concentration of ICso values
in 24 hours. The cell viability results were also performed
for the synthesized compounds. After 24 hours in 10uM
concentration, compound 6b inhibited the cell viability
80% (Figure 2).
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Table 1. ICso values of the synthesized compounds on SH-SY5Y
cell lines

Compound 1Csp (LM)
6a 669.18+2.05
6b 175.02+4.17
6c 735.0216.68
6d ND
6e 481.59+7.22

g
—

@
8

@
3

% Cell viability

40 |
20 —
o
6a 6b 6c 6d 6e

Figure 2. Cell viability results for compounds 6a-6e.

When the results obtained in the measurement of SH-
SY5Y, cell colony forming capacity was evaluated. The CV
staining images were made in all tested compounds
(Figure 3). Compound 6b is the compound that
significantly reduced the colony formation levels
compared to the control group.

Conclusion

Fully neuroblastoma treatment is still on the research
level. The occurrence cell resistance and metastasis is the
biggest threat. Within this study, we aimed to develop
and synthesize novel benzimidazole-thiazole compounds
which may possess anticancer activity. The tested novel
five compounds exhibited moderate activity, however,
one can considered to have a good potential for future
studies. Compound 6b, which have meta carboxylic acid
moiety showed the best inhibitory activity on
neuroblastoma cells. Even though it is hard to estimate
the structure activity relation with cancerous cells, it
could maybe lead the idea of intramolecular hydrogen
bonding may not be in favor for anticancer activity.
Furthermore, benzimidazole and thiazole moiety keeps
the importance of strong biological activity profile.
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Control 6a

Figure 3. CV stain images of the tested compounds
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BOBREK DOKUSUNUN FARKLI DOKU TAKiP YONTEMLERIi KULLANILARAK

HiISTOLOJIK OLARAK iNCELENMESI

HISTOLOGICAL INVESTIGATION OF THE KIDNEY USING DIFFERENT TISSUE

PREPERATION METHODS
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Amag: Doku takibi genel olarak; fiksasyon, dehidrasyon,
seffaflandirma, sertlestirme ve doku gommeyi icermektedir. Doku
takibi stireci doku histomorfolojisinin incelenmesi adina avantaj ve
dezavantajlara sahiptir. Calismamizin amaci, diger faktorler
optimum seviyede tutularak iki farkli dehidrasyon ajani ile
hazirlanan dort doku takibi protokoliiniin rat bobrek dokusunun
histolojik yapisina etkisini belirlemek ve en ideal ydontemi ortaya
¢ikarmaktir.

Yontem: 12 adet Wistar Albino ratlardan alinan 24 adet bobrek
dokularina dort farkh doku takibi yontemi farkh dehidratanlar
(alkol ve aseton) ve streler (1 glin ve iki glin) uygulanmistir. Elde
edilen bloklardan alinan kesitler Hematoksilen&Eozin ve Masson
trikrom ile boyanmis ve histomorfolojik olarak isik mikroskobu
altinda degerlendirilmistir. Bunlara ek olarak, dort farkli grupta
bobrek glomeriil gaplari lgtlmstiir.

Bulgular: Bobrek preparatlarinda glomerulus, tubulus distalis,
tubulus proksimalis, inen henle, c¢ikan henle ve bowman
kapsillerindeki histolojik yapilar ele alinmistir. Bu dogrultuda,
bobrek dokusunda belirtilen bitliin bolgeler igin alkol ve aseton
kullanilan gruplarda anlaml bir fark olmadigi fakat iki glin stire ile
aseton kullanilan grupta bobrek doku butinliginin bozuldugu
saptanmistir. Tim gruplarda olglilen bobrek glomeril caplari
normal degerlere yakin bulunmusgtur.

Sonug: En iyi diizeyde histomorfolojik incelemeler igin, doku takibi
izlenmesi gereken ©6nemli bir sirectir. Bizde ¢alismamizin
sonuglar dogrultusunda dehidratif ajan olarak uygun sireler
dogrultusunda aseton ve alkol kullanimini 6nermekteyiz.
Anahtar Kelimeler: Doku takibi, histoloji, bébrek, dehidrasyon,

ABSTRACT

Objective: The main steps of tissue processing are fixation,
dehydration, clearing, and embedding. The aim of our study is to
determine the effects of four different tissue protocols prepared
with two different dehydration agents on the histological
structure of rat kidney tissue and to reveal the most ideal method,
while keeping other factors at an optimum level.

Methods: Four different tissue processing were designed and
performed on 24 rat kidney samples by using two different
dehydration solutions (alcohol and acetone) and two different
processing times (one and two days). The samples were stained
with Hematoxylin&Eosin and Masson’s trichrome compared by
using qualitative histomorphological criteria under the light
microscope. Additionally, the diameters of renal glomerular
structures were measured in all groups.

Results: The histological structure of rat kidney samples
investigated in terms of renal glomerulus, Bowmans capsule,
proximal and distal tubules were. There was not any significant
difference among the groups. However, the histological
architecture was disrupted by using the acetone for two days
protocol. The diameters of the renal glomerulus were in normal
values.

Conclusion: In conclusion, for optimal histomorphological
examinations, it is important to follow the tissue preparation
process. According to the results of our study, we can suggest that
acetone and alcohol can be used as a dehydrating agents for
appropriate times.

Keywords: Tissue preparation process,
dehydration, acetone, rat.

histology, kidney,

K aseton, rat.

*iletisim kurulacak yazar/Corresponding author: Bahar Kartal; Ankara Yildirim Beyazit Universitesi, Histoloji ve Embriyoloji Ana Bilim Dali, Ankara,

Turkiye.
Telefon/Phone: +90 (532) 1539887 e-posta/e-mail: bahar.kartal@outlook.com
Bagvuru/Submitted: 06.09.2022 ° Kabul/Accepted: 08.11.2022 . Online Yayin/Published Online: 28.02.2023

©N0©)

BY SA

Bu eser, Creative Commons Atif-Gayri Ticari 4.0 Uluslararasi Lisansi ile lisanslanmistir. Telif Hakki © 2020 Kocaeli Universitesi Tip Fakiiltesi Dekanligi


https://orcid.org/0000-0001-9558-4122
mailto:bahar.kartal@outlook.com
https://orcid.org/0000-0002-9557-3631

Kartal ve Alimogullari, Bobrek Farkh Doku Takibi

Girig

Dokularin 1sik mikroskobu ile incelenebilmesi igin yapilan
islemler dizisine doku takibi adi verilir. Doku takibi siireci
fiksasyon  (tespit),  dehidrasyon, seffaflandirma,
sertlestirme ve ggmme basamaklarini icermektedir.?
Doku takibinde ilk asama fiksasyondur.? Fiksasyonun
amaci, dokuyu canli organizmaya en vyakin sekilde
muhafaza etmek, sabitlemek ve dis etkenlerden
korumaktir3. Fiksasyonu etkileyen faktérler arasinda
sicakhk, pH, osmolarite, tespitin siiresi, konsantrasyon ve
dokunun boyutu yer almaktadir.* Tespit icin kullanilan
solUsyonlara fiksatif adi verilir. En yaygin kullanilan
fiksatif, formalindir. Diger fiksatifler arasinda Carnoy ve
Bouin sayilabilir. %10’luk formalin, formaldehitin sudaki
%4'llk ¢ozeltisidir. Formalinde fikse edilen dokular, gesitli
Ozel boyalar ile boyanabilir ve immiinohistokimya
yontemi uygulanabilir.®

Doku takibinin ikinci asamasi dehidrasyon basamagi
dokudan suyun uzaklastirilmasi olarak tanimlanir.
Dehidrasyon ajanlar icerisinde alkoller (etil alkol,
denatiire alkol, metanol, isopropanol, bitanol), glikol-
eterler (polietilen glikol, etoksi etonol, dioksan) ve diger
dehidrasyon ajanlari (tetrahidrofuran, 2,2
dimetoksipropan, aseton,) yer almaktadir. En fazla
kullanilan dehidrasyon maddesi etil alkoldir. Renksiz,
kolay alev alabilen, berrak, orta derece organik ve toksik
¢Ozeltiler ile karisabilen bir sividir. Dehidrasyon igin
yukselen konsantrasyonlarda kullanihr. Diger bir
dehidrasyon solisyonu asetondur. Aseton berrak,
renksiz, karekteristik kokulu ve alev alabilen bir
dehidrandir. Hizla dehidrasyon yapar. Aseton hizlica
buharlasarak dokularin sertlesmesini saglar.®
Dehidrasyondan sonraki basamak, doku icinde bulunan
alkolun, seffaflandirici ajan ile yer degistirmesi olan
seffaflandirmadir.” Seffaflandirici ajanlarin, dokuya nazik
davranabilme, dehidrasyon maddesini temizleyebilen,
sertlestirici madde ile gegimli olabilen 6zelliklerine sahip
olmasi gerekmektedir. Seffaflandirma ajanlari iginde
hidrokarbonlar (ksilen, tolien, benzen, kloroform,
trikloraeten) esterler ve (metil salisilat, n-butil asetat ve
metil benzoat) terpenler yer almaktadir. Genellikle sik
kullanilan seffaflandirici ajan ksilendir. Alev alabilen

tehlikeli bir maddedir. Dokunun uzun siire ksilende
kalmasi sonucunda dokuda sertlesme c¢ok fazla
olmaktadir.

Sdrecin bir sonraki asamasi dokularin serlestirilerek
mikrotom cihazi ile kesilebilecek seviyeye gelmesidir. Bu
basamakta amag¢ dokudaki mevcut solisyonlarin tutucu
bir madde ile yer degistirmesini saglamaktir. Bu isleme
“sertlestirme” denilmektedir. Bunun icin kullanilan
maddeler arasinda parafin, alternatif maddeler (regine
yapisinda mumlar, mumlar), diger maddeler (jelatin,
agar, selloidin) sayilabilir.2 En yaygin ve sik kullanilan
sertlestirici madde parafindir. lyi bir infiltrasyon igin
dokunun  parafinde optimum  sirede kalmasi
gerekmektedir. Bunun i¢cin doku takibinin bu
basamaginda ¢ farkh parafin kabi olmali ve son
kullanilan parafin kabinda seffaflandirici ajan kokusu
olmamalidir.®
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Doku takibinin son asamasi bloklama ya da gomme
basamaginda dokular infiltrasyon ortami ile kaplanir.
Bloklamada dokunun dogru yonde gomilmesi oldukga
onemlidir. Dokular géomuldikten hemen sonra parafin
sogutulmali ve kristal yapisina dénmesi saglanmalidir.°
Daha once yapilan bir calismada farkli tespit solsyonlari
(Alkol, Formaldehit, Glasiyal Asetik Asit), ve formalin ile
kisa ve uzun sireli tespitin farkli dokulardaki (karaciger,
bébrek, deri) histolojik etkilerini karsilastirilmigtir.1t
Literatlirde yer alan diger bir calismada arastirmacilar, 3
farkli fiksatif ile hazirlanan 4 ¢6zeltinin, doku tespit islemi
surecinde nasil etkilere sahip olduklarini belirlemek
amaciyla, dalak ve bobrek dokulari (zerinde
cahsilmislardir.!? Diger bir calismada ise farkh fiksatif
(Formalin, Glyo-Fixx, FineFIX, Cell block ve Greenfix) ve 4
farkli seffaflandirici (Ksilen, Sub-X, Bio Clear, Shandon
Xylene Substitute) kullanilarak 13 farkli doku takibi
kurgulanip, 13 farkl dokuya uygulanmis ve hematoksilen-
eozin boyall kesitler histomorfolojik dizeyde niteliksel
olarak karsilastirilmistir.*3

Yukarida verilen bilgiler dogrultusunda literatirde
genellikle farkh tespit soltisyonlari kullanilarak hazirlanan
doku takibi protokolleri yer almaktadir, bizde
¢alismamizda farkli dehidrasyon ajanlarindan olan alkol
ve aseton kullanilarak, bir giin ve iki giin streli dort farkl
doku takip protokoliiniin bébrek dokusu tzerinde nasil
etkilere sahip olduklarini belirlemeyi amacgladik. Bu
dogrultuda soliisyonlarin en ideal kullanimlarini ortaya
cikararak literatiire katki saglayacagimizi distinmekteyiz.

Yontem

Calismaicin etik kurul onami Saki Yenilli Deney Hayvanlari
Uretim ve Uygulama Laboratuvari hayvan deneyleri yerel
etik kurulu tarafindan alinmistir. Calismamizda deney
Hayvanlari Uretim ve Uygulama Laboratuvarindan temin
edilen 12 adet Wistar albino tlrl disi sicanlarin 24 adet
bobrekleri materyal olarak kullanildi. Alinan doku
ornekleri %10 formalin ile 48 saat sireyle tespit edildi.
Tespit edilmesinin ardindan 24 saat akan suda yikanan
ornekler, dort farkl doku takibi yéntemi ile dereceli alkol
serilerinden gecirilip dehidre edildi ve parafinde
bloklandi.**> Hazirlanan bloklardan 4 pum kalinliginda
kesitler alindi. Alinan bu kesitlere genel histolojik yapiyi
belirlemek amaciyla Hematoksilen-Eosin  boyama
yontemi uygulandi. Farkli doku takip yontemleri
uygulanan bobreklere ait preparatlarda glomerulus,
tubulus distalis, tubulus proksimalis, inen henle, gikan
henle ve bowman kapsillerindeki histolojik yapilar ele
alinmistir. Bu yapilarin incelenmesi saglanarak gruplari
arasi farki ortaya c¢ikarmak amaclanmistir. Ayrica bu
gruplarda bobrek glomeril ¢aplari daha 6nce yapilan
calismalara uygun olarak 6lciilmistir.® Bébrek doku
hasari (40X) i1sik mikroskobu altinda dokuda etkilelenilen
yluzde derecelendirilerek skorlandi. 0, 0%; 1, <30%; 2,
31%-60%; 3, 61% - 100%. Elde dilen tiim skorlar toplandi,
ortalama degerler alindi ve grafik tizerinde sergilendi®.
Hazirlanan preparatlar Olympus BX43F (Japonya) isik
mikroskobun altinda incelendi ve ilgili kisimlarindan
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Tablo 1. Histolojik doku takibi protokolleri

Grup I: 1 giinlitk asetonsuz doku

takip protokolii

Grup II: 1 giinliik asetonlu doku

takip protokolii

Grup lllI: 2 giinliik asetonsuz doku

takip protokolii

Grup IV: 2 giinliik asetonlu doku
takip protokolii

Formalin, %10 24 saat

Formalin, %10 24 saat

Formalin, %10 24 saat

Formalin, %10 24 saat

Akan su altinda 2 saat Akan su altinda 2 saat Akan su altinda 2 saat Akan su altinda 2 saat
Alkol %75 30 dk
Alkol %96 30 dk
Alkol %96 30 dk

Alkol %100 30 dk

Alkol %75 30 dk
Alkol %96 30 dk
Aseton 130 dk

Alkol %75 1 saat Alkol %75 1 saat

Alkol %75 1 gece Alkol %75 1 gece

Alkol %96 1 saat Alkol %96 1 saat

Aseton 2 30 dk Alkol %96 1 saat Alkol %96 1 saat

Alkol %100 30 dk Aseton 3 30 dk Alkol %96 1 saat Aseton 130 dk
Ksilen 15dk Ksilen 15dk Alkol %100 1 saat Aseton 2 30 dk
Parafin I'de 1 saat Parafin I'de 1 saat Alkol %100 1 saat Aseton 3 30 dk
Parafin II'de 1 saat Parafin II'de 1 saat Ksilen 15dk Ksilen 15dk

Parafin Il'de 1 saat Parafin Il'de 1 saat Parafin I'de 1 saat Parafin I'de 1 saat

Bloklara gdmme Bloklara gdmme Parafin II’'de 1 saat Parafin II'de 1 saat

Parafin ll'de 1 saat Parafin Il'de 1 saat

Bloklara gdmme Bloklara gdmme

fotograf cekimleri yapildi. 4 farkli doku takibi islemi
manuel olarak yapilmis olup Tablo 1 de sunulmustur.
Istatiksel Analiz

Verilerin istatistiksel degerlendirmesi SPSS 20.0 (SPSS
Inc., Chicago, USA) programinda tek yonli varyans analizi
ve ¢oklu karsilastirmalar igin One -way Anova ve post-hoc
Tukey’s testleri kullanilarak yapilmistir. Istatistiksel
anlamhlik p < 0.05 olarak kabul edilmistir.

Bu gruplarda glomeriil yumagi ayrilmalarin olmadigi ve
proksimal ve distal tiibller, henle kulpu yapilarinin da bir
bitin halinde oldugu gozlendi.

Bulgular

Bu calismada dort farkl doku takip yontemi uygulanan -l s

bobreklere ait preparatlarda glomerulus, tubulus distalis,
tubulus proksimalis, inen henle, ¢ikan henle ve bowman
kapsillerindeki histolojik yapilar ele alinmigtir. Buna gore
belirtilen bitiin bolgeler icin Grup | bir glinliik asetonsuz
(Sekil 1), Grup Il bir guinliik asetonlu doku takibi (Sekil 2),
ve Grup Il iki gtinlik asetonsuz doku takip protokolleri
(Sekil 3) ile hazirlanan bobrek preperatlari incelendiginde
bobrek dokularinin histolojik yapilari arasinda anlamli
fark gozlenmedi.

Sekil 1. Grup I: Bir giinliik asetonsuz doku takip protokolu 6rnegi
ile elde edilen bir ratin bobrek kesiti. GI: Glomeriil yumagi,; Pt:
Tubulus Proksimalis, Dt: Tubulus Distalis,bir ratin bébrek kesiti
(HE, 40X).
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Sekil 2. Grup II: Bir giinllik asetonlu doku takip protokoli 6rnegi
ile elde edilen bir ratin bobrek kesiti. GI: Glomeriil yumagi,; Pt:
Tubulus Proksimalis, Dt: Tubulus Distalis,bir ratin bébrek kesiti
(HE, 40X).

o) : )
k- i 4 ) PRIEY W0 A0S o
sekil 3. Grup IlI: iki giinlik asetonsuz doku takip protokolii
ornegi ile elde edilen bir ratin bobrek kesiti. GI: Glomerdil
yumagi; Pt: Tubulus Proksimalis, Dt: Tubulus Distalis,bir ratin
bobrek kesiti (HE, 40X).

e

Grup IV iki glinlik asetonlu doku takip protokolu
izlenerek elde edilen bobrek preperatlari incelendiginde
glomeril yumaginda parcalanmalar tespit edildi. Bu
grupta tubulus proksimalis, tubulus distalis, ¢ikan henle
ve inen henlelerin hiicre sinirlarinda pargalanmalarin
meydana geldigi gozlendi (Sekil 4).
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Sekil 4. Grup IV: iki giinliik asetonlu doku takip protokoli 6rnegi

ile elde edilen bir ratin bobrek kesiti. Glomeriil yumakta
pargalanmalar (yildiz) proksimal ve distal tiibillerde ayrilmalar

(ok) gézlenmistir. Medullada Henle kulpu yapisinda
parcalanmalar (ok) tespit edilmistir. (HE,40X)

Grup LII ve Il doku takip yontemleri uygulanarak
hazirlanan bobrek dokularinda tim olusumlarin

batinliklerini koruduklari belirlendi. Tim gruplara ait
bobrek dokularinda yer alan glomeriilus, Bowmann
kapsili, tubulus distalis, tubulus proksimalis, inen ve
¢itkan Henle yapilarindaki hasar dereceleri ve o6lglilen

glomeril caplarinin ortalama degerleri tablo 2 de ve
semikantitatif analizi Sekil 9 da sunulmustur.

Sekil 5. Grup I: Bir giinliik asetonsuz doku takip protokolii 6rnegi
ile elde edilen bir ratin bobrek kesiti Masson Trikrom Boyamasi.
Gl: Glomeriil yumadi; Pt: Tubulus Proksimalis, Dt: Tubulus
Distalis, bir ratin bébrek kesiti (40X).

Bunlara ek olarak Masson trikrom ile boyanan bobrek
doku kesitleri grup | (Sekil 5), grup Il (Sekil 6) ve grup llI
(Sekil 7) de resimlenmistir. Grup LIl ve Ill doku takip
yontemleri uygulanarak hazirlanan bébrek dokularinda
histomorfolojik olarak tim vyapilarin  bUtinliGgini
korudugu tespit edilmistir. Fakat Grup IV te (Sekil 8)
bobrek dokusunda yer yer parcalanmalar goézlenmistir.

Tablo 2. Gruplardaki glomerilus, Bowmann kapsiilt, tubulus
distalis, tubulus proksimalis, inen ve ¢ikan Henle hasar
oranlarinin gosterimi

Glamerdlys L Tubylus | Tubylys | lnen | Oken | Glomerdl
Kapsiild distalis | erksimalis | Heols | Henols | ocee
Gl | 0,16 0,18 0,16 033 05 05 38,35
Gl | 06 03 033 033 033 | 032 | 10858
Gl | 05 05 06 032 032 | 032 | 1488
GV | 23 133 133 13 133 | 15 103,72
*G: Grup
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ile elde edilen bir ratin bobrek kesiti Masson Trikrom Boyamasi.
Gl: Glomeriil yumadi; Pt: Tubulus Proksimalis, Dt: Tubulus
Distalis,bir ratin bébrek kesiti (40X).

. . DR Y phia i
Sekil 7. Grup lll: iki giinliik asetonsuz doku takip protokolii
ornegi ile elde edilen bir ratin bébrek kesiti. Masson Trikrom
Boyamasli. GI: Glomeriil yumadi; Pt: Tubulus Proksimalis, Dt:
Tubulus Distalis,bir ratin bébrek kesiti (40X).

Sekil 8. Grup IV: iki giinliik asetonlu doku takip protokolii rnegi
ile elde edilen bir ratin bobrek kesiti Masson Trikrom Boyamasi.
Glomeriil yumakta parcalanmalar (yildiz) tibiillerde ayrilmalar
(ok) gézlenmistir. (40X)

Glomerulus Bowmann Kapsiilii Tubulus distalis
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— —
*kkE | | 2.0 *
3 — 20 — —
6 15
z2 § 5
8
L £ 40 T 10
El ]
] 2 §
&1 8
05 05
L 0.0 0.0
NN NN NN
SR ) S
& o & o e“’q O&Q & & & (,O‘Q c,<~’Q
Tubulus proksimalis inen henle Gikan henle
*
¥ 1 * -
2.0 ._|‘ 20 ,—-,‘ 254 T w1
r el
2.0
15 15
§ ; ? 15
I 10 Z10 =
g £ § 10
Q
0:5: %5 05 -]—
0.0 0.0 0.0
RN N & & & 9
R > R S )
ot E Y & &

Sekil 9. Bobrek doku hasari semikantitatif analizi. Glomertiilus,
Bowmann kapsiilii, tubulus distalis, tubulus proksimalis, inen ve
¢tkan Henle hasari, Grup IV te diger gruplara oranla anlamli
derecede artmistir.
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Tartisma

Dokunun canl organizmadan uzaklastirilmasinin hemen
ardindan ilk asama fiksasyon ve doku takibi sirasinda,
kimyasal ve yapisal battnlik géz 6nine alinarak verilen
odinlerin minimum diizeyde tutulmasi gerekir. Doku
takip basamaklarina etki eden faktorler arasinda takip
sekline bagli olanlar, takip ajanlarina ait olanlar ve dokuya
ait olanlar seklinde siniflandirilabilir. Takip ajanlarina ait
faktorler sollisyonlarin konsantrasyonu, viskoziteleri,
polaritesi, birbirleri ile uyumu ve buharlasma hizidir.
Doku takibinin asamalari fiksasyonu takiben dehidrasyon,
seffaflandirma, sertlestirme ve ggmmedir.*°

Farkh fiksasyon yontemleri ve bu amag icin kullanilan
cesitli fiksasyon ajanlari vardir. Su zamana kadar tim
dokular igcin uygun tek bir fiksatifin bulunmamasi
arastirmacilarin fakl fiksatifler Gzerine yogunlagmasina
neden olmustur. Literatiirde yer alan ¢alsmalar
incelendiginde, formalinin genel olarak molekiler agidan
bir ya da birkag farkh fiksatifle karsilastirildigi tespit
edilmistir. Calismalarin bircogunda, formaline alternatif
olan fiksatiflerin molekiler metodlarin  kullanimi
bakimindan  formalinden daha stiin  olduklari
gosterilmistir. Hindi'” ve koyun'® bébrek dokularinin ve
bazi memeli tirlerinde!® dalagin histolojik yapisini
degerlendirmeye vyonelik c¢alismalar vardir. Ratlarin
bobrek dokulari Gzerine yapilan bir ¢alismada 0.1 M
fosfat tamponlu gluteraldehit, 0.1 M fosfat tamponlu
%10 formaldehit, 0.1 M kakodilat tamponlu
paraformaldehit tespit sollsyonlariyla immersiyon tespit
yontemi kullaniimistir. Galismanin sonucunda boébrek
tiblllerinde ve Bowman kapsiliinde pargalanmalarin
meydana geldigi bildirmistir?. Literatiirde yer alan diger
calismalarda ise, farkli fiksasyon tipleri akciger?! ve kolon
kanserlerinde??, ince igne aspirasyonlarinda?, tiroid
dokusunda?*, karaciger dokusunda®®, normal kolon
mukoza &rneklerinde?® degerlendirilmistir. Bu ideal
fiksatif arayislari, dehidratif alternatiflerini geri planda
birakmistir.

Dehidrasyon ajanlarini segerken dikkat edilecek 6zellikler
arasinda ekonomik olmasi, doku takibinde yer alan diger
solisyonlar ile uyumlu olmasi ve dokuyu ne kadar
kiicllttigu sayilabilir.  Dehidrasyon yeterli olmadigi
taktirde seffaflandirma ve infiltrasyon basamaklari da
kotl olacagi icin gamur gibi, ortasi yumusak dokular elde
edilebilir. Tam tersi olarak fazla dehidrasyon ise zor kesit
alinabilen, ¢ok sert ve kirilgan dokular elde edilmesine
sebep olur.

Biz de calismamizda, diger calismalardan farkli olarak
bobrek dokusuna dehidratifleri ve sureleri farkli olan dort
adet doku takibi ydntemi uyguladik. iki doku takibi
protokoliinde dehidratif olarak alkol diger ikisinde
aseton, sirasiyla bir ve iki giin siire ile uygulandi. Ancak
dokular formalin disinda alternatif bir fiksatif ile fikse
edilmedi.

Calismamizda kullandigimiz farkli dehidratifler ve farkli
doku takipleri ile elde ettigimiz kesitler, mikroskobik
olarak alisilagelmis morfolojiye benzer ya da daha iyi
ozellikte sonu¢ vermistir.  Degerlendirilen tim
parametreler Grup |, Grup Il ve Grup Il te doku bitunligu
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ve tlim yapilar géz onidne alindiginda genel olarak,
morfolojik agidan benzer sonug verdigi gozlendi. Ancak iki
gunlik doku takipleri karsilastirildiginda aseton
kullanilarak uygulanan protokolde kesitlerde
parcalanmalar oldugu ve boébrek doku butinlGginin
kaybedildigi gozlendi. Bunlara ek olarak Gruplarda
Olgilen glomerdl caplarinin ortalama degerleri literatiire
yakin bulunmustur.?’

Sonug¢ olarak, rutin histolojik incelemelerde, doku
morfolojisinin  korunmasinda en o6nemli etken doku
takibidir. Bu sure¢ ne kadar basarili ise mikroskoptaki
ayrinti diizeyi de o derecede iyi olacaktir bu durumda
temel histomorfolojik incelemeler i¢in uygun bir zemin
olusturacaktir. Bizde galismamizda elde ettigimiz verilere
dayanarak doku takibi siirecinde dehidratif ajan olarak
aseton kullanimini 6nermekteyiz.

Etik Standartlara Uygunluk

Bu galismanin etik kurulu Saki Yenilli Deney Hayvanlari
Uretim ve Uygulama Laboratuvari hayvan deneyleri yerel
etik kurulu tarafindan 01.10.2021 tarihinde, karar
numarasi: 33 ile onaylanmistir.

Cikar Catismasi
Yazarlar arasinda gikar ¢atismasi bulunmamaktadir.

Finansal Destek
Yazarlar finansal destek beyan etmemislerdir.
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EVALUATION OF THE FREQUENCY OF MALNUTRITION IN CHILDREN AND
ADOLESCENTS REFERRED TO PEDIATRIC ENDOCRINOLOGY OUTPATIENT
CLINIC FOR SHORT STATURE

BOY KISALIGI NEDENIYLE PEDIATRIK ENDOKRINOLOJI POLIKLINIGINE BASVURAN COCUK
VE ERGENLERDE MALNUTRISYON SIKLIGININ DEGERLENDIRILMESI

et sobiiz, © Mehmet Tolga Kole?

Kartal Dr. Lutfi Kirdar City Hospital, Department of Pediatrics, Istanbul, Turkey.

/ ABSTRACT (074 \

Objective: The aim of this study was to describe the
characteristics and the etiological factors of children and
adolescents and the prevalence of malnutrition with the
complaint of short stature.

Methods: This retrospective study was conducted in the
pediatric endocrinology outpatient clinic of a tertiary care
city hospital in istanbul, Turkey, between May 2019 and May
2021. Patients aged 1-18 years who were referred to the
pediatric endocrinology outpatient clinic because of short
stature were included in the study. Short stature was
defined as a height below the third percentile for the
corresponding age and gender in the Turkish children’s
growth chart. Mild malnutrition was defined as weight for
height SDS (standard deviation score) between -1 and -2,
moderate malnutrition between -2 and -3 and severe
malnutrition less than -3.

Results: The study included 980 patients aged between 1
and 18 years. Forty-five percent of the patients were female
(n=444) and 55% (n=536) were male. Height SDS was less
than -2 SDS in 408 patients, while 572 (58%) patients had a
height SDS value greater than -2 SDS. When the whole group
was evaluated, 38% of the cases (n:371) had a weight for
height SDS value less than -1 and had varying degrees of
malnutrition. There was no statistically significant difference
between girls and boys in the distribution of malnutrition
according to gender (p:0.46).

Conclusion: Results of our study indicate that stunting due
to protein-energy deficiency is still a serious health problem
in our country and mild malnutrition can be easily
overlooked.

Amag: Bu calismanin amaci, boy kisaligi sikayetiyle basvuran
¢ocuk ve ergenlerde klinik bulgulari, etiyolojik faktorleri ve
malnatrisyon sikligini tanimlamaktir.

Yontem: Bu retrospektif calismada, Mayis 2019 ile Mayis
2021 tarihleri arasinda Tirkiye'de Gg¢linci basamak bir sehir
hastanesinin ¢ocuk endokrinoloji poliklinigine boy kisalig
nedeniyle  yonlendirilen 1-18 vyas arasi  olgular
degerlendirildi. Boy kisahg Tirk c¢ocuklarinin biyime
egrilerine gore boyun -2 standart deviasyon skoru (SDS)
altinda olmasi olarak tanimlandi. Hafif malnitrisyon boya
gore agirhk SDS degerinin -1 ile -2 arasinda, orta derecede
malnitrisyon -2 ile -3 arasinda ve agir malnitrisyon -3'in
altinda olmasi seklinde tanimlandi.

Bulgular: Calismaya yaslari 1 ile 18 arasinda degisen 980
hasta dahil edildi. Hastalarin %45'i kiz (n=444) ve %55'i
(n=536) erkekti. Boy SDS degeri 408 hastada -2 SDS'den
distikken, 572 (%58) hastada -2 SDS'den yiiksekti. Tum grup
degerlendirildiginde, vakalarin %38'inin (n:371) boya gore
tarti SDS degeri -1'den dusuktli ve cesitli derecelerde
malnitrisyonu  vardi. Malnltrisyonun cinsiyete gore
dagihiminda kiz ve erkek ¢ocuklar arasinda istatistiksel olarak
anlamli bir fark bulunmadi (p:0,46).

Sonug: Calismamizin sonuglari, protein-enerji eksikligine
bagli bodurlugun dlkemizde hala ciddi bir saglik sorunu
oldugunu ve hafif malnitrisyonun kolayca gozden
kacgabilecegini gostermektedir.

Anahtar Kelimeler: Boy kisaligi, malnitrisyon, bodurluk

K Keywords: Short stature, malnutrition, stunting /
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Introduction

Short stature is one of the most common reasons for
referral to the pediatric endocrinology outpatient clinic
and defined as a height that is 2 standard deviations (SD)
or more below the mean height for individuals of the
same sex and chronologic age in a given population.!
However, this definition is not appropriate for children of
unusually taller or shorter than normal parents;
therefore, a more appropriate definition would be 2 SD
below the mean parental SD score (SDS). Severe short
stature is defined as being more than -3 SD shorter than
children of the same age, gender and race. The
probability of finding an organic cause of short stature in
children between -2 and -3 SDS is about 10%; when
height is below -3 SDS, organic causes may constitute
58% of the etiology.?>

Most children with short stature are described as variants
of normal, such as familial short stature, puberty delay or
idiopathic short stature. Pathological causes include
growth hormone deficiency (GHD), hypothyroidism,
celiac disease and Turner syndrome, chronic diseases
(renal, hepatic and gastrointestinal) and genetic
syndromes.®

Nutritional deficiency may manifest as short stature. The
World Health Organization defines 'wasting' as weight-
for-height <-2 SD, 'stunting' as height-for-age <-2 SD, and
'underweight' as weight-for-age <-2 SD.”

The aim of this study was to describe the characteristics
and the etiological factors of children and adolescents
and the prevalance of malnutrition with the complaint of
short stature evaluated in a pediatric endocrinology clinic
of a tertiary center. Auxological data and laboratory
results were presented.

Methods

The study has been reviewed by the local ethical
committee of Kartal Dr. Litfi Kirdar City Hospital and has
therefore been performed in accordance with the ethical
standards laid down in an appropriate version of the
Declaration of Helsinki (ethics approval
number:2021/514/204/10). This retrospective study was
conducted in the pediatric endocrinology outpatient
clinic of Kartal Dr. Liitfi Kirdar City Hospital in istanbul,
Turkey, between May 2019 and May 2021. A total of 980
patients aged 1-18 years who were referred to the
pediatric endocrinology outpatient clinic because of
short stature were included in the study.

Age at presentation, gender, weight, weight SD, height,
height SD, body mass index (BMI), body mass index SD,
pubertal status, bone age, target height, target height SD,
thyroid function tests, insulin like growth factor (IGF), IGF
SD, FSH, karyotype, tissue transglutaminase IgA values
and comorbidities were recorded.

During the height measurements, the patients were
wearing a thin layer of clothing and the measurements
were performed without shoes. Height measurements
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were made by the same physician using a stadiometer
sensitive to millimeters (Seca, Germany).

Short stature was defined as a height below the third
percentile for the corresponding age and gender in the
Turkish growth chart that was revised in 2008 by Neyzi et
al°. The BMI is defined as a child's weight in kilograms
divided by the square of his or every height in the
mistress (kg/m?). Weight-for-height SD score was
calculated and recorded for subjects aged 1-5 years.
Waterlow and World Health Organization data were used
to define malnutrition. According to the Waterlow
classification, weight-for-height above 90% is defined as
normal, 81-90% as mild, 70-80% as moderate and below
70% as severe acute malnutrition. In addition to this
definition, the range of 81-90% corresponds to the range
where the Z score is -1/-2 in the WHO classification.
Although it is defined as mild malnutrition in Waterlow,
according to the WHO, it is now excluded from the
definition of malnutrition.® WHO defines moderate acute
malnutrition as BMI-for-age <-2 SD and >-3 SD of the
median, or mid-upper arm circumference 2115 mm and
<125 mm. And severe acute malnutrition is defined as
weight-for-length/height or BMI-for-age <- 3 SD of the
median or mid-upper arm circumference <115 mm, or
bilateral pitting oedema. Weight for height was assessed
to evaluate malnutrition in patients aged 1-5 years.®

Statistical analysis

The SPSS version 21.0 (SPSS, Inc., Chicago, IL) was used
for statistical analysis. The variables were investigated
using visual (histogram, probability plots) and analytic
methods (Kolmogorov—Smirnov/Shapiro—Wilk’s test) to
determine whether or not they are normally distributed.
Descriptive analyses were presented using proportions,
medians, minimum (min), and maximum (max) values
where appropriate. Differences in proportions between
groups were evaluated by the Chi-square test or Fisher’s
exact test where appropriate. Mann—-Whitney U test was
used to compare the non-normally distributed
continuous data between two groups. The homogeneity
test was used to compare dependent and multi-category
variables. Categorial variables are defined as number (n)
and percentage (%) values. p value < 0.05 was considered
as significant.

Results

The study included 980 patients aged between 1 and 18
years. Forty-five percent of the patients were female
(n=444) and 55% (n=536) were male. The median
(minimum-maximum) age of all patients was 9 (1-18)
years. The median age of girls was 9 (1-18) and of boys 10
(1-18 years). Boys' age at presentation was statistically
higher than that of girls (p=0.002)

The median weight was 24 (min-max: 7-73) kg, median
weight SDS -1 (min-max: -4.93 -2.99), median height 125
(min-max: 74.7-178) cm, median height SDS -2 (min-max:
-5-1), median BMI 16 (min-max:10.7-32.8) kg/m2,
median BMI SDS -1 (min-max: -5.04-3.08).
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The median insulin-like growth factor 1 (IGF-1) level was
122 (min-max: 20.8-498.3) ng/ml and the median IGF-1
SDS was -1 (min-max: -3-2.8). Seventy-two percent of the
cases (n=706) were prepubertal and 28% (n=274) were
pubertal at presentation. Height SDS was less than -2 SDS
in 408 patients, while 572 (58%) patients had a height
SDS value greater than -2 SDS.

When 408 patients with short stature were evaluated, 63
of these patients had a height SDS value of -3 SDS and
below. In the group with severe short stature, 17 cases
had malnutrition (27%), 9 cases had growth hormone
deficiency (9.19%), 3 cases had constitutional delayed
puberty, 2 cases had hypothyroidism, 2 cases had celiac
disease, and 2 cases had the diagnosis of bioinactive
growth hormone, 1 case was diagnosed as nutritional
rickets, 1 case as Turner syndrome, 1 case as DEND
syndrome, 1 case as Peliazeus Merzbacher syndrome, 1
case as Klippel Feil syndrome and 1 case as dilated
cardiomyopathy and malnutrition. Fourteen of the
patients with severe short stature were referred to the
genetics outpatient clinic because pathologic short
stature was found in the mother and/or father and
endocrine tests were normal. Eight patients did not
continue their follow-up after the first control.

In our study, 344 patients had height SDS values between
-2 SD and -3 SD. In this group, 116 (33.6%) were
diagnosed as familial short stature, 24 (0.07%) as growth
hormone deficiency, 21 as constitutional delayed
puberty, 7 as skeletal dysplasia, 6 as hypothyroidism, 4 as
syndromic short stature, 1 as Noonan syndrome and 1 as
celiac disease. Thirty-one of the patients did not continue
their follow-up after the first control. In 133 cases, no
reason other than malnutrition was found to explain
short stature. Malnutrition was also the most common
cause in this group.

Among 572 patients with a height between -2 SDS and
1.45 SDS who were referred to the endocrine outpatient
clinic because of short stature, 26% (n=152) had mild
malnutrition, 8% (n=45) had moderate malnutrition and
0.008% (n=5) had severe malnutrition. Thyroid function
tests and tissue transglutaminase IgA levels were
evaluated in all cases. Only one of these patients had
celiac antibody positivity and one had hyperthyroidism.
When the whole group was evaluated, 38% of the cases
(n:371) had a BMI SDS value less than -1. According to
WHO classification, 10.1% (n=99) of the patients were
moderately or severely malnourished. In 40% (n:162) of
the patients with height SDS value lower than -2 SDS,
weight SDS value was lower than -1 SDS. The frequency
of malnutrition was similar in children with short stature
when evaluated in the whole group. When the cases
were divided into 3 groups as 1-5, 6-12 and >13 years of
age, the distribution of the number of cases according to
the severity of malnutrition between the groups is shown
in Table 1. The distribution of mild, moderate and severe
malnutrition was statistically similar between age groups
(p=0.093). Also, there was no statistically significant
difference between girls and boys in the distribution of
malnutrition (p=0.46).
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Table 1. Distribution of malnourished patients according to age
groups

Age Mild Moderate Severe Total
(vears) (n) (n) (n)

1-5 47 21 2 70
6-12 144 34 4 182
>13 81 31 7 119
Total (n) | 272 86 13 371

n: total count

Discussion

Short stature may be a sign of an endocrine disorder or
may develop as a result of a chronic disease or
malnutrition. Early diagnosis and treatment is important
due to long-term permanent losses and psychosocial
effects. In our study, cases referred to the pediatric
endocrinology outpatient clinic for short stature in a 2-
year period were evaluated. Fourty-one 41% of these
patients had a height less than -2 SD. In fact, almost 1/3
of the patients referred for short stature were found to
have various degrees of malnutrition.

Malnutrition can lead to stunting in children and mild
forms of malnutrition can easily be overloooked.> In
2006, Gir et al. evaluated 1576 school children aged 6-
18 years and reported a prevalence of 5.6% for stunting,
4.6% for underweight, 1.0% for wasting.!! Although the
rates were found to be lower in the healthy population,
the data of our study support that weight-for-height SDS
was low in 10.1% in our study group. This may be due to
the fact that, especially cases referred with the complaint
of short stature were evaluated in our study.

The American Society for Parenteral and Enteral
Nutrition (ASPEN) defines malnutrition as an imbalance
in nutrient requirements and intake leading to total
energy, protein or micronutrient deficiencies that may
adversely affect growth and development.’? Also
malnutrition is defined as a deficiency or excess of
protein, energy and other nutrients, resulting in a
decrease in body mass as a nutritional disorder that
causes measurable negative effects on the body and its
functions.®® Inadequate or unbalanced nutrient content
affects growth and development, defense system,
inflammation process, autoimmune triggers. Many
studies reported that the risk of mortality in childhood is
significantly increased in cases with malnutrition.'4-¢
Also in a recent study El-Shafie et al. evaluated 33150
school children in Egypt, the prevalence of underweight
was reported to be 8.2% and short stature 17%.%7
Several studies show that socioeconomic and
demographic factors influence the prevalence of
stunting, with improvement in socioeconomic status
leading to a marked improvement in nutritional status
and a significant reduction in the prevalence of stunting,
especially in children under 5 years of age.'®1°

In a cross-sectional study in China, Wang et al reported
the prevalence of stunting in the 10-18 age group 19%.%°
In a study conducted in Pakistan, the prevalence of
stunting in school children aged 6-12 years was reported
to be 16.5%.%!
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A detailed nutritional history, physical examination,
interpretation of anthropometric measurements using
appropriate reference standards (including weight,
length and head circumference in young children) and,
where possible, basic laboratory tests are the main
considerations in the assessment of nutrition in
children.?? In the case of nutrient deficiencies, there may
not always be visible symptoms. However, in this case a
chronic condition that can cause lifelong growth and
developmental retardation and reduced productivity
which is a form of malnutrition. Chronic malnutrition,
especially occurred in the first two years of life, which is
characterized with rapid growth and development period
of life, the lifelong effects are more pronounced.

The limitations of our study should be mentioned. Since
the study was retrospective, mid-upper arm
circumference measurements, which are other markers
of malnutrition, were not available. Also, unfortunately,
we did not have data on the socioeconomic status of the
patients.

In conclusion, the results of our study indicate that
stunting due to protein-energy deficiency is still a serious
health problem in Turkey and mild malnutrition can be
easily overlooked. When children remain under the
influence of malnutrition for more than three months, it
is defined as chronic malnutrition and it should be kept in
mind that this condition is associated with permanent
growth and developmental retardation.
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TRYPTANTHRIN ANALOGUES AND THEIR INTERACTION WITH THE ENOYL-
ACP REDUCTASE USING IN SILICO METHODS

ANTITUBERKULOZ TRIPTANTRIN ANALOGLARININ ELEKTRONIK VE TOPOLOJIK
OZELLIKLERININ VE ENOIL-ACP REDUKTAZ ILE ETKILESIMLERININ iN SiLIKO
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/ Abstract

\

Objective: This study aimed to investigate the structure-
antitubercular activity relationships of a series of tryptanthrin
analogues and the binding mechanisms of these analogues with
InhA, Mycobacterium tuberculosis enoyl-acyl carrier protein
(enoyl-ACP) reductase.

Methods: Firstly, pharmacophores and anti-pharmacophores
have been determined with the Electronic-Topological Method
(ETM) and activity prediction models have been developed with
the ETM-Neural Networks (NN) approach. In the second step, the
binding affinities and conformations of the compounds to the
InhA enzyme and noncovalent interactions between them were
investigated with the molecular docking method. Finally, these
interactions were discussed with the electron density distribution
of the frontier molecular orbitals (FMO).

Results: The results of the ETM-NN application to the series of
compounds in view are pharmacophores and anti-
pharmacophores, which are characteristic of the class of
compounds demonstrating activity against Mycobacterium
tuberculosis strain H37Rv. The statistical characteristics of five
pharmacophores (Phi) and five anti-pharmacophores (APhi)
entering the forecasting system, are 0.90 and 0.86, respectively.
Molecular docking and electron density distribution analyzes
revealed that the active compounds bind more strongly to the
InhA enzyme.

Conclusion: A model of prognosis for the antitubercular activity of
Mycobacterium tuberculosis H37Rv was developed on the base of
the pharmacophores found, docking results, and electronic
structure calculations. This model allows for designing of new
potent antitubercular drugs.

Keywords: Tryptanthrin analogues, Mycobacterium tuberculosis
H37Rv, InhA, electronic-topological method, molecular docking,
density functional theory.

Oz

Amag: Bu calismanin amaci, bir dizi triptantrin analogunun yapi-
antitliberkiiloz  aktivite iliskilerini ve bu analoglarin
Mycobacterium tuberculosis enoyl-acyl tasiyici protein (enoyl-
ACP) rediiktaz (InhA) ile baglanma mekanizmalarini incelemektir.
Yontem: ilk olarak, elektronik-topolojik yéntem (ETM) ile
bilesiklerin yapisindaki farmakofor ve anti-farmakoforlar tespit
edilmis ve ETM-Sinir Aglari (Neural Networks, NN) yaklasimina
dayall olarak aktivite tahmin modelleri gelistirilmistir. ikinci
asamada, molekiler kenetlenme yontemi kullanilarak bilesiklerin
InhA enzimine baglanma afiniteleri ve konformasyonlari elde
edilmis; baglanmada etkili olan kovalent olmayan etkilesimler
incelenmistir. Son asamada, bu etkilesimler sinir molekiler
orbitallerin  (FMO) elektron yogunlugu dagihmi {zerinden
tartisimistir.

Bulgular: inceleme altindaki bilesik serileri (izerine ETM-NN
yonteminin uygulamasi sonucunda Mycobacterium tuberculosis
H37Rv susuna karsi aktivite gosteren bilesiklerin karakteristik
farmakofor ve anti-farmakofor 6zellik gosteren molekiler
fragmanlari tespit edilmistir. Aktivite tahmin sistemine giren bes
farmakofor (Phi) ve bes anti-farmakoforun (APhi) istatistiksel
ozellikleri sirasiyla 0,90 ve 0,86 olarak elde edilmistir. Molekdler
kenetlenme ve elektron yogunlugu dagilimi analizleri, aktif
bilesiklerin InhA enzimine daha kuvveti baglandigini ortaya
koymustur.

Sonug: Tespit edilen farmakofor gruplar, kenetlenme sonuglari ve
elektronik yapi hesaplamalarina dayali olarak, Mycobacterium
tuberculosis H37Rv'nin antitiiberkiiloz aktivitesi igin bir prognoz
modeli gelistirilmistir. Bu prognoz modeli, yeni potansiyel
antitlberkiiloz ilaglarin tasariminda kullanilabilecektir.

Anahtar Kelimeler: Triptantrin analoglari, Mpycobacterium
tuberculosis H37Rv, InhA, elektronik-topolojik yontem, molekiler
kenetlenme, yogunluk fonksiyoneli teorisi.
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Introduction

Tuberculosis (TB) is an infection arising from the bacillus
Mycobacterium tuberculosis (Mtb). Globally in 2021,
around 1.6 million people died from this infectious
disease, of which 187000 were HIV co-infected.!
Occurrence and spread of multidrug resistant
tuberculosis (MDR-TB) along with extensively resistant
tuberculosis (XDR-TB) make harder the problem, since
few new medicines have been approved to fight the
resistant forms.

Tryptanthrin (indolo[2,1-b] quinazoline-6,12-dione) is a
compound from the class of tryptophan derived alkaloids
produced by diverse plants?® and fungi.® Tryptanthrin
(TRYP) and its derivatives have been shown to induce a
large number of biological effects in different in vitro and
in vivo studies. These effects are antibacterial activity
against Bacilus subtilis®, Escherichia coli’”, MRSA$,
antiprotozoal activity against Leishmania donovani®,
Plasmodium  falciparum®®', Trypanosoma brucei*?,
Toxoplasma gondii*>**; antifungal activity against
Malassezia  furfur®, Trichophyton mentagrophytes®;
cytostatic or cytotoxic activity against MCF-7%>7, K-
5628, NCI-H460, SF-268'°, Hela, SKOV-3'7,WEHI-3B
JCS®, U-937, HL-60° and A-498Y cell lines, and
antiproliferative effects against tumor cells in Lewis lung
cancer tumor-bearing mice!’ and WEHI-3B JCS cells in
syngeneic BALB/c mice.?!

Interestingly, TRYP has been found to reduce resistance
to some anticancer agents in breast cancer cells.'®'” One
of the important activity of TRYPs is their following
immunomodulatory  effects: down-regulation  of
interleukin-4 production by Th2 cells'®, inhibition of nitric
oxide and prostaglandin E2 synthesis in macrophages??,
inhibition of interferon-y and interleukin-2 production by
mouse spleen cells and Peyer’s patch lymphocytes in
vitro®3, indole amine 2,3-dioxygenase inhibition?*,
significant decrease of the levels of TSLP, IL-4, IFN-y, IL-6,
TNF-a, chemokine, and caspase-1 in atopic dermatitis
(AD), repression of the histidine decarboxylase levels
with consequent reduction of histamine levels in AD.?°
TRYP and compounds derived from TRYP were proposed
as immunotherapeutic agents to treat cancer, BCG,
cholera, plague, typhoid, hepatitis B infection, influenza,
inactivated polio, rabies, measles, mumps, rubella, oral
polio, SARS, vyellow fever, tetanus, diphtheria,
Haemophilus influenzae type b, meningococcus and
pneumococcus infections.?®?” Another reported activity
of TRYP and its derivatives is antimycobacterial
activity.?8?°

Enoyl-acyl carrier protein reductase (InhA) from Mtb is
one of the key enzymes involved in the mycobacterium
fatty acid biosynthetic pathway and is an effective
antimicrobial target. InhA inhibitors are promising
candidates for the development of novel antitubercular
agents.3°
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Molecular modelling and structure-activity relationships
(SAR) studies play an essential role in the design of
potential ligands that are both sterically and chemically
compatible with the binding site of a target bio-
macromolecule.33? It should be noted that in literature
there are a few computational works devoted to the
ligand-receptor interaction for the enzyme InhA from
Mtb.

Novel antitubercular compounds identification through a
hybrid virtual screening approach was investigated and
molecular docking was performed to select the
compounds on the base of their binding energies, binding
modes, and tendencies to form reasonable interactions
with InhA.33 Effect of the explicit flexibility of the InhA
enzyme from Mtb in molecular docking computations
can be found in the literature.3* The fully-flexible
receptor models of InhA explicitly characterize the
overall movements of the amino acid in helices, strands,
loops and turns, allowing the ligand to properly
accommodate itself in the receptor’s binding site.
Tripathi and coworkers3> performed molecular docking
analysis of TRYP and its analogues with InhA from Mtb.
The study revealed that the alkaloid and its two
analogues show a high affinity for the InhA binding site.
Syntheses and docking of new modifications of the
isoniazid-structure molecules are also presented in the
literature.3® In silico modeling on the InhA confirmed that
longer alkyl substituents are advantageous for the
molecular interactions and affinity to the enzyme. In one
of the papers®” on the inhibitors InhA from Mtb, docking
of the compounds taken from the National Cancer
Institute compound library against InhA was carried out.
Analysing data on virtual screening, the authors
described two promising and novel fragment hits that
inhibit InhA activity.

In this study, molecular design of TRYP analogues and
their interactions with InhA were reported. Firstly,
structural and  electronic  factors influencing
antitubercular activity of TRYP analogues were
investigated. The structure-activity relationships study
was performed using the electronic-topological method
combined with Neural Networks (ETM-NN). 383° Then, an
antitubercular activity prediction model was improved to
carry out computer screening of TRYP analogues. The
prediction model was supported by the results of
molecular docking and electronic structure computations
of TRYP analogues in the active site of InhA enzyme.

Methods

Data set

Initial data for the search of the structure-activity
relationship is a learning series of compounds together
with data on their activities.?®?° Molecular skeletons of
the compounds are presented in Figure 1, while
molecules with their substituents are given in Table 1.
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Table 1. Compounds of the training and testing sets with
different substituents

=
N
(o]
Ne 1 2 3 4 7 8 9 10 A/LA*
Training set
1 H H H H H H H H A
2 H cl H H H F H H A
3 H H H H H Br H H A
4 H H H H H NO, H H A
5 H H H H H cl H H A
6 H H H OCH; H F H H A
7 H H F H H F H H A
8 H H H H H CO,Et H H A
9 H H H H H H F H LA
10 H H H OCH; H | H H A
11 H | H | H CO,Et H H LA
12 H H F H H cl H CH; A
13 H F NBP H H | H H LA
14 F Br H Br H | H H A
15 F Br H Br H H H H LA
16 H F 3-MNBP H H | H H LA
17 H H H OCH; H COEt H H A
18 H H H OCH; H SO;n-octyl H H LA
19 H H H OCH; H SO,NMP H H LA
20 H H H OCH; H CO.H H H LA
21 H NO, H H H H H H LA
22 H Cl H H H H H LA
23 H H H H H NH, H H LA
24 H F 3-MP H H CO.H H H LA
25 H OPO3Na; H H H H H H LA
26 H OH H H H H H H LA
27 H octyl H H H H H H LA
28 H 6-acoctenyl H H H cl H H LA
29 H H H H H Cl Pip H LA
30 H H H H H CFs3 H H A
31 H H F H H OCF; H H A
32 H F H H H cl H H A
33 H H H H H OCF; H H A
Test set
34 H H H H H F H H A
35 H H H OBn H F H H LA
36 H H H H H | H H A
37 H F H H H F H H A
38 H Br H H H F H H A
39 H CH3 H CH; H F H H A
40 H CH; H H H H H H LA
41 H | H | H | H H LA
42 H 2-AG H H H cl H H LA
43 H H octyl H H octyl H H LA

The compounds are the TRYP analogues possessing high
and middle level of antitubercular activity. As seen from
Figure 1, the molecules differ from each other by their
substituents in the rings they contain. To adjust to the
series more representative, it was added a few active
heterocyclic compounds (IlI-X) with structures that are
quite different from the structure of TRYP.

The search for pharmacophores responsible for the
compounds, bioactivity was carried out in two groups of
compounds taken from the initial series. In one of them
there were highly active compounds (43 molecule, MIC<
0.125 pg/ml), and the other included low-active
compounds (29 molecules, MIC > 4 ug/ml). Besides,
training set (63 molecules, including IlI-X) and test set (17
molecules) were formed to evaluate the effectiveness of
the activity/inactivity fragments found.
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Table 1. Continued

Ne A B 10 A/LA*
Training set
4 CH CH N H Br H H A
45 CH CH N H cl H H A
46 CH CH N H F F H LA
47 CH CH N H | H H A
48 CH CH N H CO,Et H H A
49 N CH CH H | H H A
50 N CH CH H cl H H A
51 N CH CH H Br H H A
52 N CH CH H 1-octenyl H H A
5 N CH CH H n-octyl H H A
5 CH CH N CFs | H H A
55 N CH CH H CF; H H A
56 CH CH N CFs cl H H A
57 N CH CH H OCF; H H A
58 N CH CH H n-butyl H H A
59 N CH CH H CH(i-propyl)OCH; H H A
60 CH N CH H OCF3 H H A
61 N H H H H Pip H LA
62 N H H H H Mor H LA
63 N H H H H Prz H LA
64 H H N H H Pip H LA
65 H H N H H H H LA
Test set
66 N CH CH H SO,CH; H H LA
67 N CH CH H 1-hexyl H H A
68 N CH CH H DMDOx H H A
69 N CH CH H MH H H A
70 N CH CH H cyclohexyl H H A
71 N CH CH H 2-octyl H H A
72 CH CH N H OCF; H H A
*A: highly active, LA: low-active; 2-AG: 2-(acetoxymethyl)-6-
(allyloxy)tetrahydro-2H-pyran-3,4,5-triyl ~ triacetate; NBP:  3-n-

butylphthalide; NMP: N-Methyl-2-pyrrolidone ; 3-MNBP:3-methyl-3-n-
butylphthalide; DMDOx: 2-(5,5-dimethyl-l,3-dioxanyl); MH: 3-(2-
methylheptyl); 3-MP: 3-methyl-2-pyrrolidinone; Pip: piperidine; Bn:
benzyl; Mor: morpholine; Prz: piperazinyl.

Description of Electronic-Topological Method (ETM)
Since ETM is explained in detail in the literature,3%# the
most distinctive features of ETM compared to other
structure-activity relationship approaches are given in
this section. ETM belongs to the so-called structural
methods. So, the base for the method is a language for
the compounds’ structure description. This language
reflects the discrete nature of molecules as groups of
atoms, some of which are chemically bonded. Labeled
graphs appeared to be the most appropriate
mathematical counterparts for chemical structures
together with relationships on their atoms and bonds.
The representative of a graph is a matrix of order n x n;
where n is the number of vertices of the graph.
Therefore, ETM  proposes Electronic-Topological
Matrices of Contiguity (ETMC) for the identification of
chemical compounds. Bonds have no direction, so
matrices are symmetric with respect to their left
diagonal, and it is sufficient to have only the upper right
triangle of any such matrix with its diagonal.
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Figure 1. Structures of tryptanthrin (1), its analogues (Il) and some antitubercular drugs (l11-X)
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Figure 2. Block-scheme of data analysis with ETM-NN.

Vertices of such graphs (diagonal elements ai of the ETMCs) are naturally labeled by values representing atomic
characteristics (charges-g;, frontier molecular orbital coefficients etc.). For off-diagonal elements there are two possibilities.
If they represent chemical bonds, then one of the bond characteristic is to be chosen for all matrices and fixed (here,

Wiberg’s indices, Wj). Otherwise, the corresponding distance value is taken for the given pair of atoms (Rj).
85
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For a selected activity, the goal of the ETM approach is to
identify molecular fragments common to all active
compounds (pharmacophores, Ph) and not found in all
inactive compounds (anti-pharmacophores, APh) with
similar structures. A number of fragments characterizing
inactive compounds will likewise be found. The
pharmacophores and the anti-pharmacophore set are
essential molecular substructures that provide a model
for the prediction of the activity in view. This model can
be used both for testing newly synthesized compounds,
and for the computer modeling of new candidates for the
purposeful syntheses.

To automate the activity estimation procedure, ETM
application is followed by an associative neural networks
(ASNNs) application (with unsupervised and supervised
learning algorithms), and this approach is named as ETM-
NN.3¥ The ANNs application uses data of the ETM
computations being electronic-topological submatrices
of contiguity (ETSC) for Ph and APh as input for a new
algorithm developed on the base of Volume Learning
Algorithm. It had been used previously for the CoMFA
analysis.*”*8 This algorithm is implemented as a recurrent
iterative application of the Kohonen self-organizing maps
(SOMs) and ASNNs.*%>0

The later version of ETM using neural networks (ETM-NN)
for data optimization and features extraction is working
with the structures of compounds optimized through
their interaction with receptor (in the process of the
ETMCs formation), i.e. with the structures that are mostly
profitable for the interaction with receptor
conformations. This helped to solve the problem of
finding the proper initial conformation for flexible
molecules (flexibility problem). Conformational analysis
and the electronic properties study are carried out for all
compounds by using Gaussian 09 program.’! General
block-scheme of ETM-NN is given in Figure 2.

The first step is to prepare an initial data set for the SOM
algorithm training (triples computation). The data sample
is atriple (d1, d2, d3), where d1 and d2 are charges of two
atoms and d3 is a connection between them. The d;
values, i=1, 2, 3 are taken from the ETMCs. The total
number of data samples corresponds to the amount of all
two-atom connections taken from all ETMCs.

The second step includes initialization and training of the
Kohonen’s network of the size S=x*y. The initial size of
Kohonen’s maps was S=2*Serm, with Serm being the size of
the largest ETM matrix. Upon subsequent compressions,
the map size was decreased by two units in both x and y
directions. When using the Kohonen’s networks, it is
possible to create a nonlinear projection of high-
dimensional data set onto a low-dimensional domain. To
train a Kohonen’s map, two phases are needed. The first
phase of 50,000 iterations is used for the weight vectors
of the map neurons rough ordering. During the second
phase (100,000 iterations), the values of the weight
vectors are fine-tuned. The initial learning rate and
neighborhood radius of the SOM under training are
selected to be a:=0.6, 01=2/5(x*y)>® and a2=0.15,
02=2/50;: for the first and the second phase, respectively.
To form a compressed sample data set, the cluster
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centers (Cn) were calculated by averaging over all values
entering into the given cluster, C, = Xni/m, where Xn; was
the value of the j-th element of the ETMC for the n-th
molecule, and m was the number of ETMC values
entering into the cluster for the molecule n.

At the third step, the compressed data are tested on the
three-layer ASNNs. From the mean values of input
parameters for each cluster, a new data set is formed for
the ASNN learning. The number of neurons in the input
layer corresponds to the number of clusters obtained as
the output of the SOM. The hidden layer contains five
neurons. The bias neuron is presented both on the input
and hidden layer. An ensemble of M=100 neural
networks was trained. The activity values were calculated
for each network (ASNN) and averaged over all M
networks. This value was used to calculate the statistical
coefficients. The quality of each final model was assessed
by the leave-one-out (LOO) method. By the method, each
molecule is removed from the training set, and the
remaining set is used to separate molecules into classes
of activity, thereby predicting the activity of this molecule
and evaluating the quality of the decision rule.

The fourth step is the computation of pharmacophores
as the ETMCs fragments. At the fifth step, the weight of
each fragment is estimated for each compound as its
projection error, Eq, relative to the same nodes of the
Kohonen’s map as its comprising ETMC. The weight is
taken as the inverse of its Eq: Wi=1/Eq; (i: molecule’s
number, j: fragment’s number). A new table is formed
based on the weight coefficients computed using the
fragment weights as parameters.

In the final step, pruning algorithms targeting the
selection of the most relevant ETMC fragments are
applied. Optimized fragments, found to be important for
displaying the activity analyzed by the molecules, are
used to visualize these regions of the molecules under
study.

Molecular docking computations

In order to gain insight into the binding mode of
compounds to InhA and make interpretation of the
obtained results, molecular docking was carried out. 3D-
crystallographic structure of the target enzyme InhA was
retrieved through RCSB  Protein Data Bank
(http://www.rcsb.org/pdb/), under the accession code
4U01.3° Before the molecular docking, the geometry of
initial structures has been built and optimized by using
the Gaussian 09 program. All these structures were
calculated by using Density Functional Theory (DFT) at
the B3LYP (Becke, three-parameter, Lee-Yang-Parr)/6-
31G(d,p) level. 5%33

For the docking studies, MOE>* software was used to
estimate free energies of the enzyme-ligand binding. The
enzyme-ligand complexes were minimized up to a
gradient of 0.01 kcal/(mol A), and hydrogens were added
using the force field AMBER99. Charges on the protein
were assigned using the force field AMBER99, while the
charges on the ligands were assigned by using force field
MMF94X. The docked poses for the compounds under
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study were scored using London AG scoring function for
finding the best docking pose.

Results

Analysis of pharmacophores and anti-pharmacophores
The ETM application made it possible to reveal in the two
groups both molecular fragments characterizing the
presence of activity (pharmacophores) and fragments
inhibiting the activity (anti-pharmacophores). A
pharmacophore (Ph) is represented by a submatrix of an
ETMC, which isomorphically enters the structures of all
active compounds. Its realization in this class can be
assessed by a Pa parameter, which characterizes
effectiveness of the pharmacophore. The closer its value
to the unit, the more guaranty that a compound belongs
to the class of active molecules. Analogous estimates can
be calculated for the class of low-active compounds
when searching for the anti-pharmacophoric molecular
fragments.

In the matrix comparison stage (testing whether atoms
and bonds match) the optimum values of variations
allowed were found as A1 = £0.07 for diagonal elements
(gi) and A2=+0.20 for off-diagonal values (Wj;and Rj). The
lowest level of probabilistic estimates, Pq, was taken as
0.80 to determine the most informative activity features.
To form the basis of a model for the antitubercular
activity prediction, compound 57 possessing the highest
activity was taken first of all as a template for the
comparison. In Fig. 3a, a submatrix of this template ETMC
(ETSC) is given, which corresponds to one of
pharmacophores revealed (Ph1).

As seen, Phl consists of negatively charged atoms
attached to the A and D rings. Their charges are changing
in the range between -0.01 € and -0.20 &, and maximum
distance between the atoms belonging to the fragment is
1036 A (N2...020) (Figure 3a). The other
pharmacophore, Ph2, includes 7 atoms that are
negatively charged as well. Maximal value of distance
equals 11.15 A (C2.....022). Ph2 (template compound 8)
is characterized by the presence of atoms belonging to
the cycles A, B and by the oxygen atom of the —CO,Et
group, attached to the cycle D (Figure 3b). The
probabilities of Ph1 and Ph2 realization, i.e. Pa values, are
0.94 and 0.92, respectively.

Analysis of the APhl and APh2 anti-pharmacophores
(corresponding to template compounds 20 and 25) has
shown that they differ from Ph1l and Ph2 in the part of
charge distribution on the atoms and by their spatial
topology as well (Figure 4).

While the class of active compounds is characterized by
the presence of a nitrogen in the cycle A, then the class
of low-active compounds is represented by the phenyl
cycle with varying substituents.

In Table 2, some of the pharmacophores (Phi) and anti-
pharmacophores (APhi) are given, which have been
found for different template molecules. All data are given
both for training set and for the test set of molecules. As
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seen from Table 2, the values of Ps vary in the limits of
0.87-0.94 and 0.82-0.90 for pharmacophores and anti-
pharmacophores, respectively.
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Figure 3. Two pharmacophores, Ph1 and Ph2, found relative to
corresponding active templates 57 (a) and 8 (b)
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Figure 4. Two anti-pharmacophores, APhl and APh2, found
relative to corresponding inactive templates 20 (a) and 25 (b)
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Table 2. Statistical characteristics for some of pharmacophores
(Ph;) and anti-pharmacophores (APh;) calculated by ETM

Ph; APh;

(template P, Pia (template P, Pia
compound) compound)

Ph1 (57) 0.94 0.06 APh1 (20) 0.10 0.90
Ph2 (8) 0.92 0.08 APh2 (25) 0.11 0.89
Ph3 (5) 0.90 0.10 APh3 (12) 0.14 0.86
Ph4 (44) 0.88 0.12 APh4 (23) 0.16 0.84
Ph5 (54) 0.87 0.13 APh5 (29) 0.18 0.82
Average 0.89 0.11 Average 0.15 0.85

Application of ETM-NN Approach

The first stage of the ETM-NN data analysis was to find a
cluster distribution model capable of reflecting the
realistic internal structure of the data; and its results are
given in Table 3.

For the training set, 54 clusters were found. ASNNs
recognized correctly 92% (58 from 63 compounds), while
for the test set the predictive ability was a bit lower,
namely, 88% (15 compounds from 17). For the summary
set, the result was 90% (73 compounds from 80). These
results tell in favor of high quality of the cluster
distribution model and its fitness for the analysis of new
data sets, i.e. for the search for pharmacophores.

At the second stage, only 25 fragments were selected for
the training and test sets (Table 4). On the base of the
weights calculated for the molecular fragments
represented by ETSCs, ASNN were capable of recognizing
95% (60 compounds from 63) in the training set, and 88%
(15 compounds from 17) in the test set. In total, the
network classified correctly 94%, or 75 compounds from
80.
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Table 3. Cross-validated g2 coefficients calculated for

Tryptanthrin analogues.

All pharmacophores

Data set WD,* Molecule
number Amount Predicted (P.)
Training set 54 63 58 (0.92)
Test set 54 17 14 (0.86)
Total 54 80 72 (0.90)

* WDs: weight descriptors

Table 4. Cross-validated qg? coefficients calculated for
Tryptanthrin analogues on the base of fragment data set.

Param. Molecule
number Amount Predicted (%)
Training set 25 63 60 (95)
All Ph* Test set 25 17 15 (88)
Total 25 80 75 (94)
Ph selected Training set 20 63 59 (94)
by pruning Test set 20 17 15 (88)
methods Total 20 80 74 (93)

*Ph: Pharmacophores

The pruning methods application afforded to select only
20 of them as the most influential fragments. By this,
ASNN classified correctly 94%, that is 59 compounds from
63 in the training set, and 88%, or 15 compounds from
17, in the test set. In the summary set, ASNNs classified
correctly 93% (74 compounds from 80).

In our case, comparison of two models (one model based
on the cluster distribution found in a straightforward
manner, and another based on training the network by
the ETMCs for fragments) tells in favor of close
correspondence between their results. However, the first
model is not stable enough and depends severely on the
structures of compounds selected for the training set.
However, in comparison with other commonly used
approaches, the approach presented in this study has
shown quite satisfactory results, which tell about
workability of both models found, and both can be
applied for the design of new potent antitubercular
drugs.

Based on the pharmacophores and anti-pharmacophores
found, the model for the antitubercular activity
prediction had been successfully applied to the activity
estimation in a series of Tryptanthrin analogues.
However, molecular docking and frontier molecular
orbital (highest occupied molecular orbital, HOMO and
lowest unoccupied molecular orbital, LUMO) analyses
were performed for these compounds to understand the
mechanism of their actions in detail.

Molecular docking results

In the framework of the ETM-NN study, docking of
template compounds into the active site of InhA has been
carried out. The best docking poses of active compound
57 and inactive compound 20 in the active site of InhA
were represented in Figure 5.
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Figure 5. 3D representation of docked poses of compounds 57
(a) and 20 (b) in the active site of InhA (PDB code: 4U0J)

Close interaction with such amino acids as Tyrl58,
Phel49, Met161, lle215, Gly96, and Met199 is observed
in the case of template compound 57. As to low-active
compound 20, amino acids Gly96, Tyrl58, Phel49, and
Met199 are involved into the interaction. It should be
stressed that there exists a noticeable difference in the
energy of binding with receptor in the two cases. For the
active compound 57 it is -15.5 kcal mol?, for the low-
active 20 it equals to -7.3 kcal mol™. Analogous situation
is observed for the other pair of template compounds, 8
and 25. The energy of binding with receptor is
considerably higher for the high-active molecule 8 than
for the low-active molecule 25 (-16.1 and -10.8 kcal mol
1, respectively).

Frontier Molecular Orbital (FMO) analyses

The analysis of specificity of the enzyme-ligand
interaction is closely related to the analysis of frontier
orbitals (HOMO and LUMO) in molecular systems. The
electron density distribution on the frontier orbitals of
the enzyme-ligand complexes under study tells about
donor-acceptor character of the interaction inside the
complexes. The electronic structure computations were
carried out with the Gaussian 09 using DFT at the
B3LYP/6-31G(d,p) level. 3D structures of ligand and
active site of enzyme were taken from the molecular
docking.

When active compounds bind with InhA, atoms of amino
acid residues and atoms of ligands form the frontier
orbitals of the formers. For the low-active compounds,
the character of the electron density distribution is a bit
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different. As an example, Fig. 6 shows the electron
density distribution on the frontier orbitals formed by the
active sites of InhA with active compound 57 (Figure 6a
and 6b) and low active compound 20 (Figure 6¢ and 6d).
It is worth to be noted that the electron density
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Figure 6. 3D view of HOMO (a, c) and LUMO (b, d) for the active site of InhA with active compound 57 (a, b) and inactive compound 20

(c, d)

In addition, HOMO is formed by the atoms of both 57 and
amino acids of the InhA active site (Lys165, Metl61,
Gly96, Phe97, 1le202, Met199, Leu218) (Figure 6a). As to
the LUMO, the electron density is concentrated on the
atoms of ligand and those of amino acids Met161 and
Pro193 (Figure 6b).

For the template low-active compound 20 and InhA
complex, electron density is distributed mainly on the
atoms of the ligand (Figure 6c and 6d). Moreover, the role
of frontier orbitals in the ligand-receptor interaction is
not significant. The analysis of the electron distribution in
two groups of compounds (active and low active ones)
shows that it is the frontier orbitals’ nature in the ligand-
receptor complexes within active site of InhA that plays
very important role for the antitubercular activity
prediction in the series of tryptanthrin analogues. Both
groups enter the system of the activity prediction.
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Conclusion

A series of Tryptanthrin analogues were studied with the
aim of finding peculiarities of conformational and
electronic structures of compounds. The researches were
carried out for structurally diverse set of 80 molecules.
The results of the ETM-NN application to the series of
compounds in view are pharmacophoric and anti-
pharmacophoric molecular fragments, which are
characteristic of the class of compounds demonstrating
activity against Mtb H37Rv. The statistical characteristics
of five pharmacophores (Ph) and five anti-
pharmacophores (APhi) entering the forecasting system,
are 0.90 and 0.86, respectively. The fragments selected
serve as a base for the further prognosis and design of
antitubercular molecules.

Analysis of the molecular docking and electron density
distribution has shown that the more effective binding
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with receptor was observed for active compounds. A
model of prognosis for the antitubercular activity of Mtb

H37Rv

was developed on the base of the

pharmacophores found, docking results, and electronic
structure computations. This prognosis model allows for
carrying out screening and design of new potent
antitubercular drugs.
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DOES ASPARTATE AMINOTRANSFERASE PLATELET RATIO INDEX PREDICT
GESTATIONAL DIABETES MELLITUS? A RETROSPECTIVE COHORT STUDY

ASPARTAT AMINOTRANSFERAZ TROMBOSIT ORANI INDEKSI GESTASYONEL DIABETES
MELLITUS GNGORUR MU? RETROSPEKTIF BiR KOHORT CALISMASI
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ABSTRACT

Objective: Our aim was to determine the significance of aspartate
aminotransferase platelet ratio index (APRI), neutrophil to
lymphocyte ratio (NLR), and platelet to lymphocyte ratio (PLR) in
predicting gestational diabetes mellitus (GDM) at first trimester
screening in a retrospective study of pregnant women.

Method: In this study, a retrospective analysis of pregnant women
(n=216) screened at the antenatal clinic and diagnosed with
gestational diabetes between 24-28 weeks of gestation was
performed. APRI score, NLR and PLR were calculated in the blood
of these pregnant women in the first trimester and compared with
the results of patients in the control group (n=250).

Results: The ROC -analysis for APRI yielded an AUC value of 0.489
(p=0.684). Maternal age was found to be an independent risk
factor for GDM. The risk increased 1.162-fold with increasing
maternal age (p<0.001). The optimal cutoff value for NLR was 3.55,
sensitivity was 65%, specificity was 49%, and the area under the
ROC curve was 0.544.

Conclusion: In the results we compared with those of the control
group, we found no significant change in APRI value and PLR.
However, we found that NLR has a predictive value for GDM.
Keywords: Gestational diabetes mellitus, aspartate
aminotransferase platelet ratio index, liver fibrosis, neutrophil-to-
lymphocyte ratio, platelet-to-lymphocyte ratio.

0z

Amag: Bu retrospektif calismada amacimiz, aspartat
aminotransferaz trombosit oran indeksi (APRI), notrofil lenfosit
orani (NLR) ve trombosit lenfosit oraninin (PLR) birinci trimester
taramasinda gestasyonel diyabeti (GDM) 6ngdrmedeki dnemini
belirlemekti.

Yontem: Bu calismada antenatal polikliniginde taranan ve 24-28.
gebelik haftalari arasinda gestasyonel diyabet tanisi alan gebelerin
(n=216) retrospektif analizi yapimistir. Bu gebelerin ilk
trimesterdeki kanlarinda APRI skoru, NLR ve PLR hesaplandi ve
kontrol grubundaki hastalarin (n=250) sonuglari ile karsilastirildi.
Bulgular: APRI igin ROC analizi, 0,489'luk bir AUC degeri verdi
(p=0,684). Anne yasi GDM igin bagimsiz bir risk faktori olarak
bulundu. Artan anne yasiile risk 1,162 kat artti (p< 0,001). NLR igin
optimal kesme degeri 3,55, duyarlilk %65, 6zgullik %49 ve ROC
egrisinin altindaki alan 0,544 idi.

Sonug: Kontrol grubu ile karsilastirdigimiz sonuglar da APRI degeri
ve PLR'de anlamli bir degisiklik bulamadik. Ancak NLR'nin GDM igin
prediktif bir degere sahip oldugunu bulduk.

Anahtar Kelimeler: Gestasyonel diabetes mellitus, aspartat
aminotransferaz trombosit orani indeksi, karaciger fibrozisi,
notrofil-lenfosit orani, trombosit-lenfosit orani.
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Introduction

Obesity and its consequences are an important global
health problem, and women of childbearing age also
represent an important population.! Gestational
diabetes mellitus (GDM) and macrosomia during
pregnancy are known to be associated with subsequent
obesity and adverse pregnancy outcomes.>® GDM
develops due to a metabolic disorder in women with
normal carbohydrate metabolism before pregnancy.® Itis
known that when GDM develops during pregnancy, in
addition to insulin resistance, secretion of some
diabetogenic placental hormones and pancreatic
dysfunction increase accordingly.* Some inflammatory
markers known to support this process have already
been studied and shown to be effective in this
pathogenesis (e.g. visfatin).* GDM is a clinical condition
that must be correctly diagnosed and monitored because
it causes polyhydramnios, increased cesarean section
rates, maternal complications such as preeclampsia, and
other complications such as macrosomia, birth trauma,
and intrauterine growth retardation.® The 75-g glucose
test recommended by the American Diabetes Association
(ADA) and the 50-g glucose test recommended by the
American College of Obstetricians and Gynecologists
(ACOG) are now standard.® The sensitivity of the 50-g
glucose test, which is widely used in the diagnosis of
GDM, ranges from 60% to 80%.” This test is used in
pregnant women between 24 and 28 weeks of gestation,
and in the next phase, the 100-g oral glucose tolerance
test (OGTT) is used in patients whose blood glucose is 140
mg/dl or more in the first hour after sugar loading
without fasting.®?

The aspartate aminotransferase platelet ratio index
(APRI), neutrophil-to-lymphocyte ratio (NLR), and
platelet-to-lymphocyte ratio (PLR) are inflammatory
markers used in many studies and in various fields.%*
They have recently gained popularity because they can
be easily calculated from routine blood values and are
inexpensive.'® NLR and PLR have been used as prognostic
markers in metastatic cancer, inflammatory bowel
disease, and ischemic heart disease.'® The same markers
have also been used as screening tests for complications
of diabetes mellitus (DM).'” To determine the systemic
inflammatory response, hematologic parameters such as
NLR and PLR from blood counts have been useful to
determine the presence and severity of disease in
cardiovascular, oncologic, and metabolic disorders. NLR
and PLR have been shown to be predictors of mortality,
particularly in patients with coronary artery disease and
acute coronary syndromes. Recent studies have also
shown that these markers can predict pregnancy-related
complications such as preeclampsia.’! In studies
performed to date, APRI has predictive value for
conditions such as PE, HELLP syndrome (hemolysis,
elevated liver enzymes, low platelet count), and
cholestasis, in which liver function is impaired.'**> These
inflammatory markers may be indirect markers for
hepatic and pancreatic insufficiency, in which
gluconeogenesis occurs.
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In view of this information, these markers were not
studied together in the GDM group. Our objective was to
determine the value of APRI, NLR, and PLR values in
predicting  first-trimester screening GDM in a
retrospective study of pregnant women diagnosed with
gestational diabetes mellitus.

Methods

The study was approved by the board of the Health
Sciences University Etlik Zubeyde Hanim Women's Health
Education and Research Hospital on July 26, 2022, as
number 09. Because it was a study with human
participants, it complied with the principles of the
Declaration of Helsinki.

In this study, participants admitted to obstetric
department between 2015 and 2020. The study group
included 216 patients with gestational age between 24-
28 weeks and GDM as a result of glucose tolerance test.
Venous plasma cutoff values for the 75 g OGTT were
accepted as fasting > 95 mg/dI, 1st hour > 180 mg/dl, 2nd
hour 2155 mg/dl. Patients with a high value of 1 as a
result of the test were diagnosed with GDM. According to
Carpenter and Coustan (C&C) criteria, the cut-off values
in venous plasma for the 100-g-OGTT fasting were > 95
mg/dl; 1 hour = 180 mg/dl; 2nd hour = 155 mg/dl; 3rd
hour was accepted as > 140 mg/dl.18 GDM is diagnosed
when there are two or more cut-off values for the 100-g-
OGTT. One patient with a value above 200 was diagnosed
with GDM. These patients were retrospectively analyzed,
and the APRI score, NLR, and PLR were calculated using
first-trimester screening blood values. There were no
problems in pregnancy in 250 patients, and these
patients formed the control group. The control group was
selected from patients who presented to the outpatient
clinic during the first two days of the month and met the
inclusion criteria during the same period. Inclusion
criteria were age between 18 and 40 years and singleton
pregnancy. Exclusion criteria were multiple pregnancy,
fetal anomalies, chronic diseases (diabetes, thyroid
dysfunction, uncontrolled endocrine diseases or renal
dysfunction, autoimmune diseases, chronic
inflammatory diseases), intrauterine exitus, placental
anomalies, pregnancy by assisted reproductive
technology, active smokers.

Accordingly, 216 patients were included in the study
group. The total number of patients was 466, and data
were obtained from the patients' computerized medical
records, which are continuously updated in real time
during delivery and throughout the hospital stay. Data
included various demographic, general medical,
obstetric, and neonatal variables. In addition, patient
data such as age, weeks of gestation, birth weight,
diagnosis, operative time, transfusions, and results of
swab specimen cultures were obtained from medical
records.

Venous blood samples from patients were collected into
tubes containing ethylenediaminetetraacetic acid (EDTA)
after admission. Blood samples were centrifuged at 1500
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g/min for 10 minutes and analyzed using the automated
hematology instrument (Mindray BC-6000) available in
our laboratory.

The Statistical Package (SPSS 23.0, Inc. Chicago, IL, USA)
was used to analyze the data. Receiver operating
characteristic curve analysis (ROC) was used to
determine the optimal cut-off value for the independent
markers, and sensitivity and specificity were calculated.
Data were expressed as arithmetic mean, standard
deviation, median, and minimum-maximum values. For
normally distributed data, the independent-samples t
test was used, and for nonnormally distributed variables,
the Mann Whitney U test was used. For analysis of
categorical variables, the chi-square test or the Fisher
extract test was used.

Mellitus and APRI, NLR, PLR

In the study, a p value of less than 0.05 was considered
statistically significant.

Results

In the study, 216 patients with gestational diabetes
mellitus and 250 pregnant women in the control group
were observed. The demographic characteristics of these
patients are shown in Table 1. The mean age of the
patients included in the study was 30.07+ 5.54 years, and
the body mass index was 30.93+3.44 kg/m2. The NLR
value was higher in the study group (3.65+1.17) than in
the control group (p=0.001). However, this difference
could not be statistically demonstrated for APRI and PLR
values.

Table 1. Clinical characteristics of patients and control group

Control Group

Study Population

(n: 250) (n: 216) p
meantSD meanzSD
Age (years) 27.93+5.80 32.2245.28 <0.001
BMI (kg/m?) 31.0843.62 30.78+3.27 0.335
Birth weeks (weeks) 38.3+0.09 39.2+0.07 <0.001
Birth weight (gram) 3291.25+33.25 3251.17430.15 0.117
White Blood cell (cells/mL) 8362.32+2158.40 8375.80+2149.78 0.946
Platelet (cells/pL) 258.444+56.61 266.580+64.28 0.147
APRI 0.168+0.108 0.170+0.176 0.923
PLR 161.54+61.30 160.62+63.11 0.873
NLR 3.30+1.05 3.65+1.17 0.001

SD: Standard deviation, BMI: Body mass index, APRI: Aspartate aminotransferase
to lymphocyte ratio

In the ROC analysis for APRI, the AUC value was 0.489
(p=0.684). In univariate analysis, only maternal age was
found to be an independent risk factor. Increasing
maternal age increased the risk of a positive diagnosis by
1.144-fold (p<0.001). APRI and BMI were not found to be
independent risk factors in multivariate analysis (p values

platelet ratio index, PLR: Platelet-to-lymphocyte ratio, NLR: Neutrophil

0.484 and 0.609, respectively). The risk increases 1.162-
fold with increasing maternal age (p<0.001), (Table 2).
The optimal cutoff value for NLR was 3.55, sensitivity
65%, specificity 49%, and area under the receiver
operating characteristic curve 0.544 (Table 3, Figure 1).

Table 2. Multiple logistic regression analysis between the control and study groups

Univariate Multivariate
Control (n=250) Study (n=217) OR (95% CI) p OR (95% ClI) p
APRI 0.169+0.108 0.17+0.177 1.064 (0.301-3.761) 0.923 1.62 (0.419-6.261) 0.484
BMI 31.08+3.629 30.78+3.275 0.975 (0.925-1.028) 0.350 0.985 (0.93-1.044) 0.609
Maternal Age 27.93+5.801 32.22+5.289 1.144 (1.104-1.186) <0.001 1.162 (1.114-1.212) <0.001

Table 3. ROC result between control and GDM groups

Cut-off AUC (95% CI)

Sensitivity Specificity

NLR 3.55 0.544 (0.512-0.575)

65 49 0.007*
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Figure 1. ROC analysis for APRI, PLR, NLR in GDM

Discussion

In this study, we retrospectively evaluated patients
diagnosed with GDM in our hospital and investigated
whether the APRI score, PLR score, and NLR score predict
this condition in the context of first-trimester screening.
In the results we compared with the control group, we
found no significant change for the APRI score and the
PLR score. However, we found that the NLR score
measured in the first weeks was predictive of future
GDM.

Complete blood count, renal and liver function tests:
these are routine, readily available, automated and
inexpensive tests. When used for early diagnosis,
prediction, or prognostic monitoring of disease, these
parameters are of great importance to clinicians because
they allow easy access and use of the test. During the
literature search on PLR and NLR, it was found that there
are many studies and many different results. Adipose
tissue plays an important role in glucose and lipid
metabolism.'® The proliferation of this tissue triggers
inflammatory cytokines that lead to obesity ( DM, PE).%°
In one study, it was found that the value tested in the first
trimester that is important for predicting GDM is the
leukocyte count.?’ In another study, a leukocyte count
above 15,000 in the second trimester blood count was
found to be important in predicting GDM.?! In a study
that examined PE, it was found that NLR was higher and
PLR was lower in blood parameters measured in the last
trimester than in the control group.?? One study
highlighted that NLR and PLR parameters were not
sufficient to predict preeclampsia.® In the study
conducted by Sargin et al, NLR and PLR were found to be
inadequate for predicting GDM.?* In our study, NLR was
found to be the only independent variable suitable for
predicting GDM in blood parameters measured in the
first trimester.
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Literature search did not find any study that investigated
the association between gestational diabetes and APRI.
However, the APRI score is considered a promising
parameter, especially in pregnancy-related conditions
such as HEELP syndrome and cholestasis, in which liver
functions are impaired.? In a 2020 retrospective study by
Sasmaz et al, a multivariate regression analysis between
study groups with HELLP syndrome (n=40) and
normotensive patients (n=124) concluded that APRI
score predicted HELLP syndrome better than AST alone.®
In the ROC curve, the sensitivity of AST was 71.1% and
the specificity was 91.2% to discriminate HELLP patients
from the control group.!®> When the cut-off value of APRI
score in the study was set at 0.339, the sensitivity was
82.6% and specificity was 87.6%. It is suggested that
there is an association between diabetes mellitus and
liver dysfunction. However, liver biopsy, an invasive
procedure, is the method that best detects deterioration
of liver function in the general population.?® Therefore,
there is great interest in introducing approved
noninvasive fibrosis markers into clinical practice. A
population-based study that demonstrated the
association between type 2 DM and liver fibrosis showed
a weak correlation with APRI.?” However, there is a
stronger association between overweight and obese
diabetics and APRI.? On the other hand, many
complications due to liver dysfunction occur in
macrosomic infants who develop due to GDM. For this
reason, the association between maternal APRI blood
level at the beginning of pregnancy and macrosomia
might be stronger. However, in our study, this difference
between the study group and the control group could not
be clearly demonstrated because treatment for GDM was
started at the time of diagnosis.

The main limitation of this study is the small sample size
and retrospective design. In addition, the sample size had
to be kept smaller in this study because we had to use the
pre-pandemic values COVID -19 and it was not known
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whether the pandemic would affect the complete blood
count and liver function parameters. Now that the effects
of the pandemic are diminishing, it is appropriate to
conduct prospective studies on this topic.

Conclusion

This study explores the association between APRI and
GDM. Although the association has not been fully proven,
more extensive studies are needed to examine the
complications associated with GDM. APRI score, thanks
to its ability to detect early; it is considered a promising
marker because it can reduce mortality and morbidity in
pregnant women. NLR score is a parameter that can be
used to predict GDM, according to the literature. Our
findings pave the way for randomized, controlled,
prospective studies with larger numbers of cases.
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/ ABSTRACT

Objective: Methylphenidate (MPH) and atomoxetine (ATX) are
most commonly prescribed for the treatment of attention
deficit hyperactivity disorder (ADHD). In the literature, there
are studies performed to evaluate each of these drugs, but
there is no study comparing these three medications together.
Therefore, we aimed to evaluate the cardiac effects of these
medications.

Methods: Forty-six children with ADHD using osmotic-release
oral system MPH (OROS-MPH), 46 using extended-release
MPH (ER-MPH), and 46 using ATX for at least six months were
included in the patient groups. Forty-six children with normal
cardiac findings were enrolled as the control group. All
participants were evaluated using a sociodemographic
information form, 12-channel electrocardiography (ECG),
transthoracic 2D, Doppler and  tissue  Doppler
echocardiography.

Results: Statistically significant differences were observed in
terms of A wave velocity, E/A and E’ septal values between the
groups (p=0.002, p<0.001, p=0.002, respectively). Children
using ATX had higher A wave velocities than the OROS-MPH
users and controls (p<0.001 and p=0.007, respectively) and
lower E/A values than the OROS-MPH users and controls
(p<0.001 for both). Children using ER-MPH and ATX had lower
E’ septal values compared to the control group (p<0.001 and
p=0.002, respectively).

Conclusion: Atomoxetine treatment showed impairment in
some of the myocardial relaxation parameters more than long
acting-MPH medications. In conclusion, although the drugs
used in the treatment of ADHD are cardiac safe in general and
do not cause clinical findings of heart failure, patients should
be evaluated for cardiac involvement. Further studies are
needed to support the findings in our study.

Anahtar Kelimeler: Methylphenidate, Atomoxetine, children,
tissue Doppler imaging, attention deficit and hyperactivity
disorder.
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Amag: Dikkat Eksikligi ve Hiperaktivite Bozuklugunun (DEHB)
tedavisinde metilfenidat (MPH) ve atomoksetin (ATX) en yaygin
olarak regete edilen ilaglardir. Literatiirde bu ilaglarin kalp Uzerine
etkilerini tek tek karsilastiran galismalar olmakla bu ug ilac birlikte
karsilagtiran ¢alismalar yoktur. Dolayisiyla bu ¢alismada DEHB
tedavisinde kullanilan bu ilaglarin  kalp Uzerine etkilerini
karsilagtirmayi amagladik.

Yontem: Hasta gruplarina en az 6 aydir ozmotik-salinimli oral sistem
metilfenidat (OROS-MPH) kullanan 46 hasta, geg¢-salinimh
metilfenidat (ER-MPH) kullanan 46 hasta ve ATX kullanan 46 DEHB
tanili gocuk dahil edildi. Normal kardiyak bulgulari olan 46 gocuk
kontrol grubu olarak alindi. Tim katihmcilar sosyodemografik bilgi
formu, 12 kanall elektrokardiyografi (EKG), transtorasik 2D, Doppler
ve doku Doppler ekokardiyografi kullanilarak degerlendirildi.
Bulgular: Gruplar arasinda A dalga hizi, E/A ve E' septal
parametrelerinde istatistiksel olarak anlamli fark izlendi (p=0,002,
p<0,001, p=0,002, sirasiyla). Atomoksetin kullanan g¢ocuklarda,
OROS-MPH kullananlara ve kontrollere gore daha yiiksek A dalga hizi
(p<0,001, p=0,007, sirasiyla) ve OROS-MPH kullananlara ve
Geg-salinimh metilfenidat ve ATX kullanan ¢ocuklarin E' septal
degerleri kontrol grubuna gore daha distktli (p<0,001, p=0,002,
sirasiyla).

Sonug: Atomoksetin tedavisi, bazi miyokardiyal relaksasyon
parametrelerinde uzun etkili MPH tedavilerine gore daha fazla
bozulmaya sebep olmustur. Sonug¢ olarak, DEHB tedavisinde
kullanilan ilaglar genel olarak kardiyak agidan gtivenli olsalar ve klinik
olarak kalp yetersizligine sebep olacak sonuglar dogurmasalar da
hastalar kardiyak agidan degerlendirilmelidirler. Calismamizdaki
sonuglari desteklemek igin daha ileri galismalara ihtiyag vardir.
Anahtar Kelimeler: Metilfenidat, Atomoksetin, ¢ocuklar, doku
doppler goruntileme, dikkat eksikligi ve hiperaktivite bozuklugu
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Introduction

Attention deficit and hyperactivity disorder (ADHD) is a
psychiatric condition presenting with hyperactivity,
inattention and impulsivity.! It affects 5-7% of school-age
children.? The prevalence is three times higher in boys
than in girls.! Stimulant and non-stimulant drugs are used
for treatment.? One of the best known stimulant
medications is methylphenidate (MPH), while non-
stimulant medication therapy is provided with
atomoxetine (ATX). There are different forms of MPH,
such as immediate-release (IR-MPH), extended-release
(ER-MPH), and osmotic-release oral system
methylphenidate (OROS-MPH).2

Treatment with psychostimulant drugs is usually the
option of choice, with once-daily doses of OROS-MPH and
ER-MPH producing higher adherence to therapy than IR-
MPH, which is administered three times a day.
Atomoxetine involves similar effects and dosages to those
of long-acting forms of MPH.* Osmotic release-MPH
(Concerta®) (Janssen-Cilag Ltd, High Wycombe, UK) uses
the osmotic controlled-release delivery system3. It
dissolves within 1 to 2 hours and releases 22% of the total
dose of MPH. The remaining 78% of the dose is
osmotically controlled (osmotic-release oral system
technology) and is released over 10 hours. The maximum
effect occurs 6 - 8 hours after dosing.® Extended release-
MPH (Medikinet® retard, MEDICEPharma GmbH and Co.,
KG, Iserlohn, Germany) provides 50% of the racemic dose
immediately, the remaining 50% being released over 12
hours.® The maximum effect occurs 8 hours after dosing.”
Atomoxetine (Strattera®, The Netherlands) is one of the
non-stimulant drugs and can be administered once or
twice-daily.®

Methylphenidate exhibits its effects by blocking
dopamine and noradrenaline transporters, thus
increasing the concentrations of dopamine and

noradrenaline in the presynaptic region.'? Atomoxetine is
a selective inhibitor of noradrenaline transporters that
regulates noradrenaline transmission by inhibiting the
reuptake of noradrenaline into presynaptic nerve
terminals. This in turn causes the effects of
sympathomimetic amines such as noradrenaline and
dopamine to appear in the body.?

Increased sympathomimetic impacts are expected to be
observed in different systems of the body.3 In general,
heart rate (HR), blood pressure (BP) and,
electrocardiographic findings have previously been
investigated. There are also case reports showing that
these psychostimulant drugs affect cardiac functions and
precipitate myocardial infarction.®®'%! Several reports
have also suggested that increasing sympathetic activity
or low parasympathetic activity exacerbate the risk of
sudden cardiac death, independently of other risk
factors.?2 A study evaluating the cardiac safety of these
drugs showed that methylphenidate usage revealed no
significant association with either cardiovascular events
like angina, dysrhythmia or transient cerebral ischemia.!3
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They stated that clinical diagnoses of cardiovascular
events and symptoms were rare and not associated with
stimulant use.!® Another study was performed in children
who use MPH to investigate cardiovascular functions by
echocardiography. They revealed that there was no
clinical differences between the children using MPH and
controls declaring that MPH usage does not impair
cardiovascular functions at short-term follow-up.'* But
there has been no pediatric studies evaluating and
comparing the effects of the these three widely used
medications together on diastolic and systolic cardiac
functions. Therefore this study was performed to
investigate the effects of MPH formulations and ATX on
cardiac functions in pediatric patients with ADHD.

Methods

Study design

Forty-six children with ADHD wusing OROS-MPH
(Concerta®), 46 using ER-MPH (Medikinet® retard), and 46
using ATX (Strattera®) were included in the study.
Additionally, 46 healthy children without any disease were
included as the control group. All the patients with ADHD
had been using their medications for at least six months.
The patient groups and control group were matched in
terms of weight, age, and gender parameters. None of the
patients enrolled in the study experienced any significant
adverse events requiring drug discontinuation. All
participants were evaluated using a sociodemographic
information form prepared by experienced researchers.
Patients with any known systemic disease or using drugs
other than MPH or ATX were excluded from the study.
Children were also excluded in case of a contraindication
to any of the medications, or if another drug combination
was required. Individuals capable of completing the
guestionnaires and with no sensorial deficit capable of
obstructing communication with the psychiatrist were
included in the patient group. They were interviewed
about cardiovascular adverse events such as chest pain,
palpitation, and syncope and non-cardiac adverse events
such as nausea, abdominal pain, decreased appetite, and
headache. All procedures were performed in accordance
with the ethical standards of the relevant institutional
research committee and with the 1964 Declaration of
Helsinki and its later amendments or comparable ethical
standards. Informed consent forms were obtained from
all patients and their parents. All the groups in the study
were subsequently evaluated by a pediatric cardiologist
by means of physical examination and electrocardio-
graphic and echocardiographic findings. Echocardio-
graphic evaluation was performed using conventional,
color Doppler and tissue Doppler echocardiography.

Cardiac evaluation

Twelve-channel electrocardiographic evaluation was
performed to all of the participants. Transthoracic
echocardiographic studies were conducted by using an
EPIQ 7 Ultrasound System (Philips, Heide, The
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Netherlands) with S8 and S5 probes. Following
echocardiographic evaluation, BP was measured using an
age-appropriate sphygmomanometer. Systolic blood
pressure (SBP) and diastolic blood pressure (DBP) were
calculated using the averages of three measurements.

Echocardiography

Measurements were performed using conventional and
Doppler echocardiography. Left ventricular systolic
functions were measured by using M-mode.® All
echocardiographic measurements were taken in three
repetitious cycles, and their mean values were calculated.
M-mode records were taken at a rate of 50 mm/s, and
Doppler records at 100 mm/s. Mitral early diastolic flow
velocity (E), E wave deceleration time (EDT), late diastolic
flow velocity (A) and its duration (A duration), and E/A
were measured with the sample volume of pulse wave
(PW) placed on the level of the mitral annulus in apical
four-chamber view.>1®

Tissue Doppler imaging

All participants underwent tissue Doppler imaging
examinations. Acquisition by pulsed tissue Doppler
imaging was recorded at a high frame rate (>180 fr/sec) in
apical four-chamber imaging at the mitral annulus. An
appropriate velocity scale was chosen in order to avoid
data aliasing. A sample volume of PW was placed on the
conjunction of both the septal and lateral walls of the left
ventricle and the mitral annulus. Peak early diastolic wave
velocity septal and lateral (E’septal and E’lateral), peak
late diastolic wave velocity septal and lateral (A’septal and
A’lateral), E/E’ septal and lateral, isovolumetric relaxation
time (IVRT) septal and lateral, isovolumetric contraction
time (IVCT) septal and lateral, mitral annular peak velocity
septal and lateral (S’ septal and S’ lateral) were measured
by using tissue Doppler imaging to elicit information
concerning left ventricular systolic and diastolic
functions.’

Statistical Analysis

Analyses were performed with MedCalc Statistical
Software version 12.7.7 (MedCalc Software Bvba, Ostend,
Belgium; http://www.medcalc.org; 2013). Descriptive
statistics were used to express continuous variables
(mean * standard deviation). Student’s t test was applied
in the comparison of two independent variables with
normal distribution, while two independent variables
without normal distribution were compared using the
Mann Whitney U test. One-Way ANOVA was employed in
the comparison of more than two independent variables
exhibiting normal distribution. The Kruskal Wallis test was
applied in the comparison of more than two independent
variables without normal distribution. The chi-square test
(or sometimes Fisher’s Exact test) was used for evaluating
relationships between categorical variables. Statistical
significance (p) was determined as <0.05.
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Results

The study was conducted with 184 participants, consisting
of 138 cases (three groups) and 46 controls. Age, gender,
weight, and height were similar between the groups,
although SBP, HR, duration and dose of medication
differed between the groups (p=0.001, p=0.014, p <0.001,
and p<0.001, respectively). Systolic blood pressure was
not higher in the patient groups than the controls, and
DBP was similar in all four groups. Heart rate was higher
in the ATX group than in the other groups (p=0.002). Rates
of adverse events were higher in the OROS-MPH group
(26.1%) than in the other groups (15.2%, 4.3%, p<0.001).
Cardiac adverse events and family histories of cardiac
events were similar in the groups (p>0.05). Patients using
OROS-MPH exhibited a longer duration of medication
than those using ER-MPH and ATX (31.9+16 months,
19.89+11.4 months, 16.2+14.43 months, respectively,
p<0.001 for both). The lowest medication dosage was
observed in the patients using ER-MPH (p<0.001) (Table 1
and Table 3).

A, E/A, and E’ septal differed significantly between the
groups (p=0.002, p<0.001, and p=0.002, respectively). The
ATX group exhibited a higher A wave velocity and lower
E/A than the OROS-MPH (60.65+£13.22 cm/s vs 51.5049.70
cm/s, 1.67+0.44 vs 2.0210.4, p<0.001, for both) and
control groups (60.65+£13.22 cm/s vs 54.90+12.60 cm/s,
1.6740.44 vs 1.9410.43, p=0.007 and p<0.001,
respectively). Additionally, the ER-MPH group exhibited
lower E/A than the OROS-MPH group (1.75%0.52 vs
2.02+0.41 p =0.001). E’ septal values were lower in both
the ER-MPH and ATX groups than in the controls
(13.77£2.69 cm/s vs 15.54+2.31 cm/s p<0.001 and
14.08%2.83 cm/s vs 15.54+2.31 cm/s p=0.002) (Table 2
and Table 3).

Discussion

Methylphenidate and ATX are used as first-line therapies
in the treatment of ADHD. Studies investigating the
cardiac safety of these drugs have reported inconsistent
results. A study including 1,200,438 participants aged 2-24
years showed no evidence that medications used for
ADHD lead to severe cardiovascular events such as sudden
death, myocardial infarction, and stroke.'® One potential
mechanism proposed to account for severe cardiac events
caused by ADHD medication involves acute tachycardia-
induced cardiomyopathy. This result is usually associated
with supraventricular or ventricular tachycardia, and after
controlling the rhythm, cardiac functions return to
normal.’>1%2! According to the literature it is known that
activation of sympathetic system triggers sudden death
but there is also a different theory, which suggests that
increased HR variability as a result of increased
parasympathetic activity diagnosed by 24 hour Holter
monitoring may be beneficial in terms of predicting the
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risk of sudden cardiac death.? Clinical findings such as
palpitation, chest pain and syncope becomes prevalent as
a result of increased sympathetic activity.?? There are
studies in the literature showing that ATX and MPH had no
difference in terms of adverse cardiac events.?*% Qur
patients were followed-up and asked about cardiac
adverse events. Consistent with the previous literature,

no difference was observed between the groups and
controls in terms of cardiac adverse events in the present
study. The OROS-MPH group exhibited higher rates of
non-cardiac adverse events such as nausea, abdominal
pain, decreased appetite, and headache than the other
groups. This finding may be attributed to the longer
duration of OROS-MPH use than the other medications.

Table 1. Demographic, hemodynamic and electrocardiographic characteristics of the patients

OROS-MPH ER-MPH ATOMOXETINE Controls
n=46 n=46 n=46 n=46
Mean +SD Mean +SD Mean +SD Mean +SD
Med (min-max) Med (min-max) Med (min-max) Med (min-max) P
age (year] 10.20£2.11 10.02£2.07 10.092.42 10.00£2.00 0.953
gely 10 (7-16) 9 (7-16) 9.5 (6-16) 9 (7-17) :
Gender (M/F) 34/12 35/11 33/13 34/12 0.995
. 38.00£7.00 37.22+10.89 37.13+12.54 37.90+10.80
Weight (kg) 38 (25-54) 35 (24-73) 33.5 (20-67) 34.5 (24-66) 0.180
Height (cm) 143.00£12.00 141.62+13.14 141.39%15.89 142.00£13.00 0350
g 142 (104-168) 137.5 (126-176) 136 (123-183) 139 (124-175) :
103.30£10.15 99.37+11.14 98.93+10.98 107.05£11.17
SBP (mmHe) 100 (90-124) 100 (75-130) 100 (80-120) 110 (85-128) 0.001
64.40£7.00 65.09+7.45 65.63+6.92 63.00£10.36
DBP (mmHg) 60 (49-80) 65 (50-85) 65 (50-80) 64 (41-82) 0.483
HR (min) 85.16+14.10 88.22+16.84 93.02£16.12 83.25+14.18 0.014
84 (47-113) 86 (52-129) 90 (61-132) 82 (43-113) .
0.40£0.02 0.39:0.07 0.40£0.04 0.39+0.03
Qre(s) 0.39 (0.35-0.44) 0.39 (0.36-0.43) 0.39 (0.35-0.44) 0.4 (0.33-0.44) 0.954
Duration of 31.9t16 19.89+11.4 16.2+14.43 ] <0.001
medication (month) 30 (6-60) 19 (6-48) 12 (6-72) :
Dose of medication 0.94+0.17 0.69+0.22 1.03+0.17 ) <0.001
(mg/kg) 0.91 (0.56-1.42) 0.67 (0.27-1.25) 1(0.67-1.4) .
Adverse event No  34(73.9%) 39 (84.8%) 44 (95.7%) 46 (100.0%) <0.001
Yes 12 (26.1%) 7 (15.2%) 2 (4.3%) 0 (0.0%) :
Cardiac adverse No 40 (87.0%) 42 (91.3%) 43 (93.5%) 45 (97.8%) 0.282
event Yes 6 (13.0%) 4 (8.7%) 3 (6.5%) 1 (2.2%) ’
Cardiac event in No 32 (69.6%) 35 (76.1%) 31 (67.4%) 30 (65.2%) 0.700
family history Yes 14 (30.4%) 11 (23.9%) 15 (32.6%) 16 (34.8%) ’

Kruskal Wallis test, Fisher’sExact p<0.05 DBP: Diastolic blood pressure, F: female, HR: Heart rate, M: male, n: number, SBP: Systolic blood pressure, SD:
Standard deviation, QTc: corrected QT interval, ATX: Atomoxetine MPH: Methylphenidate, ER: extended-release, OROS: osmotic-release oral system,

Bold values denote statistical significance at the p < 0.05 level

Dopaminergic effects associated with MPH are thought to
increase HR and BP, with an expected rise in epinephrine
levels.?*?% It is described in the studies that the overall
cardiac risks associated with ADHD medication is
unimportant. According to the literature usage of MPH
and ATX was associated with small elevations of BP and
HR with no changes in electrocardiographic
parameters2®?’ In contrast, increase in HR and SBP more
than controls was stated with stimulant therapy and in the
ATX group more than the MPH group.! An open study
consisting of children aged 6-17 years, reported that
OROS-MPH caused no significant increase in SBP, while
ATX was associated with significant increases in DBP and
HR.%8 In the present study, HR was higher in the ATX group
than the controls, with no differences between the long—
acting MPH drugs and accompanied with similar BPs.
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Dopamine is thought to alter left ventricular filling
pressures by raising the pressures supported by alpha
receptor-mediated arterial vasoconstruction.? In addition
to the expected increase in HR and BP described in some
studies, these variables can also alter cardiovascular
hemodynamics. Accordingly, we examined cardiovascular
involvement in this study. Thickening of the posterior wall
or interventricular septum is important in terms of
predicting left ventricular hypertrophy or diastolic
dysfunction, and we detected no increase in ventricular
wall diameters. Dilated cardiomyopathy with an ejection
fraction of 25% was described in an obese 18-year old
male patient associated with the use of MPH. These
findings support the idea of an increased risk of heart
failure after exposure to MPH.°
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Table 2. Conventional, Doppler, tissue Doppler echocardiographic measurements of the patients

OROS-MPH ER-MPH ATOMOXETINE Controls
n=46 n=46 n=46 n=46 p
Mean +SD Mean +SD Mean +SD Mean +SD
Med (min-max) Med (min-max) Med (min-max) Med (min-max)
0.74+0.12 0.70£0.10 0.710.11 0.750.13
IVSd (cm) 0.7(0.5-1) 0.68(0.5-0.9) 0.7(0.5-0.9) 0.7(0.5-1) 0.135
3.93:0.42 3.9240.32 3.85£0.52 4.05+0.49
LVEDd (cm) 3.9(3-5) 3.9(3.3-4.6) 3.8(2.95-5.4) 3.95(3.2-5.2) 0.155
0.71£0.13 0.69+0.10 0.6840.10 0.73t0.13
LPWDd (cm) 0.7(0.5-1.1) 0.65(0.45-0.9) 0.69(0.5-1) 0.7(0.5-1) 0.190
2.360.29 2.30£0.30 2.320.38 2.330.29
LA (cm) 2.3(1.9-3.2) 2.3(1.8-3.1) 2.3(1.6-3.8) 2.3(1.8-3) 0.717
71.10+4.22 72.39+4.35 71.09+4.04 73.15¢4.26
EF (%) 70(65-79) 73(65-81) 71.5(65-78) 73(65-82) 0.078
40.34+4.70 41.02+3.59 40.093.20 42.11+4.67
FS (%) 39(35-49) 41(35-49) 40(35-46) 41(35-51) 0.128
101.30+14.8 99.77+16.06 96.93+13.4 103.00£16.90
E (cm/s) 0.273*
102(59.4-134) 99(72-138) 94.85(74.2-135) 100(66-144)
A (cmfs] 51.5049.70 60.93+18.57 60.65+13.22 54.90+12.60 0.002
52.2(34-70.8) 57.7(31.5-114) 60.6(28-90.7) 54(33-100)
E/A 2.02£0.41 1.75£0.52 1.67£0.44 1.94%0.43 <0.001
2(1.29-3.02) 1.66(0.76-3.24) 1.51(1.01-2.98) 1.92(1.14-2.89)
109.47+15.25 103.65+17.81 103.07+18.96 104.45+18.74
EDT (ms) 0.264
107.6(86-158.96) 99.41(70-155) 102(44.4-146) 99.41(68.39-151)
A duration 111.38%16.28 105.06+14.35 104.61£16.92 109.93%18.15 0206
(ms) 109.65(85.03-172) 104(81-143) 104.5(63-145) 107.1(81.33-184) :
S’ septal 7.92+1.16 8.51+1.25 8.06+1.56 8.25¢1.26 0116
(cm/s) 7.87(5.97-11) 8.36(6.58-12.3) 7.74(5.27-13.4) 8(6.96-12) :
E septal 14.44+2 57 13.7742.69 14.08+2.83 15.54+2.31 0.002
(cm/s) 14.85(9.25-20) 13.65(6.11-22.2) 14(8.22-26.4) 15(10-20) '
A’ septal 6.64+1.19 7.24+1.53 7.33t1.57 7.12+1.58 0.090
(cm/s) 6.13(4-9) 7(4.25-10.8) 7.26(4.48-10.8) 7(5-15) :
IVCT septal 54.76+7.42 53.257.48 55.839.83 54.72+9.65 0564
(ms) 55(40.67-73.94) 54.3(36.97-67) 55(40-86) 55.45(31.47-90.57) :
IVRT septal 55.45+9.95 56.13%7.40 55.3748.59 52.94+6.45 0.265*
(ms) 55.23(35.12-85) 58(35-69) 55(39-79) 53.6(35.12-68.39) :
, 7.11+1.36 7.48+1.78 7.07+1.43 6.73£1.28
E/E septal 7.05(4.37-10.55) 7.35(4.39-14.5) 7.15(4.05-11.5) 6.65(4.12-9.64) 0.104
s’ lateral 10.79+2.32 10.69+2.32 10.76%3.39 10.67+2.16 0.857
(cm/s) 10.8(6-17) 10.35(7-17.3) 10.1(6.17-28) 10.15(7-15) :
E lateral 19.86+4.09 19.57+2.87 18.5743.35 20.42+2.99 0065
(cm/s) 19.5(10.5-27) 20(11.6-25.4) 18.55(12.5-26.2) 20(15-27.9) :
A lateral 7.10£1.30 7.58+2.10 6.88+1.73 6.75+1.73 0.080
(cm/s) 7(4.58-10) 7.21(5-17) 6.47(4.35-12.5) 6.55(4-14) :
VT tateral c4.56:12.54 52.13+7.92 56.2649.46 54.98+9.76
i 51.38(36.07.110.81) 52(36-70.24) 56(40-85) 52.41(36.97-77.63) 0.264
IVRT lateral 54.69+11.39 54.47+8.81 56.65+8.82 51.13+8.50 0.053
(ms) 53.8(29.57-83) 53.8(33-70) 55.5(40-77) 51.73(33.27-68.39) :
, 5.25+1.07 5.18+1.05 5.340.99 5.071.07
E/E' lateral 5.19(3.18-7.53) 4.95(3.64-8.27) 5.15(3.52-8.2) 5(3.02-8.1) 0.575

Kruskal Wallis test, *One Way ANOVA testA: Late diastolic flow velocity, A’: Peak late diastolic wave velocity, E: Mitral early diastolic flow velocity, E’: Peak
early diastolic wave velocity, EDT: E wave deceleration time, EF: Ejection fraction, FS: Fractional shortening, IVCT: Isovolumetric contraction time, IVSd:
Interventricular septal diastolic diameter, IVRT: Isovolumetric relaxation time, LA: Left atrium, LPWDd: Left posterior wall diastolic diameter, LVEDd: Left
ventricular end diastolic diameter, S’: Mitral annular peak systolic velocity, SD: Standart deviation, ATX: Atomoxetine, MPH: Methylphenidate, ER:
extended-release, OROS: osmotic-release oral system, Bold values denote statistical significance at the p < 0.05 level

Heart failure is classified in terms of systolic and diastolic
dysfunctions of the heart. Systolic dysfunction is the
condition when heart cannot pump blood to the body. The
chambers of the heart enlarges with decrease in wall
thickness. Diastolic dysfunction is the condition when
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there is not enough filling blood in the heart to pump
accompanied with increase in pulmonary venous
pressure. This finding can be explained with the
impairment of left ventricular relaxation, increase in
myocardial wall diameter and left ventricular stiffness.
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The most commonly used measurements with
echocardiography are the velocities of E and A waves.
Patients with a normal left ventricle, had most of the
diastolic filling in the early phase, which is expressed by
the prominent E wave. Late phase represents atrial
contraction and it is expressed by A wave. Since atrial
contraction plays a lesser role in diastolic filling, the A
wave is smaller than the E wave. However, if higher
pressures are required for passive filling of the left

Table 3. Post hoc analysis of the parameters with significance

ventricle, diastolic filling becomes more dependent on
atrial contraction. Therefore, the velocity of A wave
becomes higher than E wave. Evaluation of filling
velocities is performed by measurement of E wave and A
wave velocities, IVRT and calculation of E/A ratio.®* IVRT is
described as the time interval beginning with the closing
of the aortic valve and ending with the opening of the
mitral valve.3!

OROS-MPH OROS-MPH OROS-MPH ER-MPH ATX ER-MPH

vs. Controls vs. ER-MPH vs. ATX vs. Controls vs. Controls vs. ATX
A (cm/s) 0.291 0.013 <0.001 0.146 0.007 0.412
E/A 0.432 0.001 <0.001 0.023 <0.001 0.193
E’ septal (cm/s) 0.044 0.174 0.317 <0.001 0.002 0.574
HR (min) 0.304 0.475 0.021 0.096 0.002 0.154
SBP (mmHg) 0.063 0.060 0.057 0.001 0.001 0.978
Duration of medication - <0.001 <0.001 - - 0.021
(month)
Dose of medication - <0.001 0.061 - - <0.001
(mg/kg) **

Mann-Whitney U test, **Tukey test, p<0,008 Bonferroni A: Late diastolic flow velocity, E’: Peak early diastolic wave velocity, HR: Heart rate, SBP: Systolic
blood pressure, ATX: Atomoxetine, MPH: Methylphenidate, ER: extended-release, OROS: osmotic-release oral system, Bold values denote statistical

significance at the p < 0.008 level

Filling patterns vary depending on the degree of the
disease. In grade 1 diastolic dysfunction, there are
relaxation changes characterized by smaller E waves,
larger A waves, and increased E wave deceleration time.
In grade 2 diastolic dysfunction, there is a pseudo-
normalization pattern characterized by apparently normal
E and A waves. In grade 3 or restrictive filling pattern,
there is a very prominent E wave with a short and sharp
deceleration time and a small A wave. The patients with
grade 3 diastolic pattern have a significantly worse
prognosis than others.3® Furthermore, tissue Doppler
imaging can be used to measure myocardial motion,
specifically the amount the mitral annulus recoils towards
the base during early diastole (E’) and the wave associated
with the phase of atrial contraction (A’) reflecting
myocardial relaxation.3> The left ventricular filling
pressures can be estimated by the E/E’ ratio. The clinical
findings associated with diastolic dysfunction of the left
ventricle are dyspnea with exertion, ortopnea, tachypnea,
tachycardia, pulmonary edema and are related with
respiratory system. In the presence of diastolic
dysfunction, left ventricular compliance decreases and
over time, firstly the left ventricular pressure, then the left
atrial pressure increases, and eventually left atrial
dilatation develops. In diastolic dysfunction, blood is no
longer pulled in by the left ventricle but instead is pushed
by increased left atrial pressure.3?

There are patients with heart failure as a result of
coronary vasospasm during the use of MPH.!! Systolic
cardiac functions are evaluated with of ejection fraction,
fractional shortening, IVCT, and S’ parameters. IVCT is
described as the time interval beginning with the closing
of the mitral valve and ending with the opening of the
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aortic valve.3! S’ is defined as the wave when the cusps of
the valve migrate towards the apex.3? Parameters
involving systolic functions were similar between the
groups in the present study, indicating that conventional
and Doppler parameters of systolic functions were
preserved.

Ventricular diastolic functions are detected by means of
Doppler and tissue Doppler parameters. Accordingly, a
decrease in E and an increase in A with decreased E/A may
be expected in the presence of diastolic dysfunction.
Prolongation of IVRT and EDT also support the idea of
diastolic dysfunction. E’ is correlated with left ventricular
relaxation, preload, and filling pressures. In normal hearts,
left atrial pressure exerts a powerful effect on E’ velocity.
In addition to decrease in E’, increase in E/E’ is expected
with diastolic dysfunction.'®”33 Tissue Doppler para-
meters are used for a more exact identification of diastolic
dysfunction, since transmitral parameters alone do not
correlate well with left ventricular filling pressures in
patients with normal systolic function.® E/E’ exhibits good
correlation with left ventricular filling pressures in
patients with cardiac disease. An apparent relationship
between E’ and relaxation of the left ventricle has been
observed in both human and animal studies.'” In case of
impairment in left ventricular relaxation, E’ is minimally
affected by left ventricular filling pressures and preload.
However, when relaxation of left ventricle is normal, E’ is
affected by preload. Therefore, in the patients with
normal hearts, E’ is affected by preload, while E/E’ does
not always correlate with left ventricular filling pressures.
Structural changes in the left ventricle and left atrium may
help to differentiate normal and abnormal diastolic
functions.” MPH showed a dose-dependant increase in
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D2 expression in myocytes,?® which causes vaso-
constriction and increase in left ventricular filling
pressures.? The reference values of systolic and diastolic
parameters evaluated in the study show a wide normality
range in the literature related with the ages or body
surface areas of the participants. Therefore the normality
of these parameters should be evaluated whether
according to age distribution or the mean values of age
and gender matched controls like in our study. The OROS-
MPH group had similar diastolic findings with controls. A
study performed in Turkey, stated that children using
OROS-MPH exhibited lower E’ septal values than the
controls, with no differences in other parameters
indicating diastolic dysfunction.’* The ATX group had
higher A, lower E/A, lower E’ septal than controls with
similar E/E’ septal and lateral, IVRT and EDT in our study
indicating detoriation in more than one parameter
representing diastolic function suggesting impairment in
myocardial relaxation. The ER-MPH group had lower E’
septal values than controls without any differences in the
other diastolic parameters like the study previously
performed in our country.

The ER-MPH group had lower E/A than the OROS-MPH
group and similar findings with the ATX group. The ATX
group had higher A and lower E/A than OROS-MPH group,
suggesting that ATX medication may affect diastolic func-
tions more than OROS-MPH. There was not a medication
among these drugs that had an effect on all of the diastolic
parameters but impairment of the other parameters may
emerge overtime during clinical follow-ups.

According to the recommendations of the American
Academy of Pediatrics, patients who receive ADHD
medications should be monitored periodically in terms of
HR and BP.%8 In view of the safety concerns described, it is
also recommended to evaluate the patients before
psychostimulant or non-stimulant therapy is initiated,
together with personal histories of syncope, dizziness,
palpitations and chest pain and family histories of
premature sudden death, and with careful cardiac
examination.3* They should be referred for specialist
cardiac evaluation if initial findings suggest such medical
history or presence of cardiovascular disease. Patients
should be monitored before and during treatment with BP
and HR after every dose adjustment and at least every six
months to detect clinically important increases.
Tachycardia and hypertension caused by medication
should be evaluated with a specialist cardiac evaluation to
consider the need for beta-blockers and antihypertensive
treatment. Atomoxetine and MPH should not be used in
children suffering from severe cardiovascular or
cerebrovascular disorders. They should not be used in the
patients who have the risk for clinical deterioration,
accompanied with increase in HR and SBP.!

Conclusions

To the best of our knowledge, this is the first study to
evaluate the effects of OROS-MPH, ER-MPH, and ATX on
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systolic and diastolic functions together with a control
group, in a pediatric population with ADHD. In our study,
ATX use showed impairment in some of the diastolic
findings supporting myocardial relaxation more than long
acting-MPH medications. There was no apparent clinical
findings in the children receiving the medications, also
without changes in the rest diastolic parameters. When
the results were subjected to clinical evaluation, we
concluded that these findings were not sufficient enough
to cause apparent cardiac dysfunction but these patients
should be monitored to determine the changes in other
diastolic parameters during time. Further studies should
be performed to support the findings detected in our
study.

Compliance with Ethical Standards
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FOLDED STENT: THE THIRD GENERATION TRICK TO IMPROVE THE
MICROVASCULAR STENTING TECHNIQUE

FOLDED-STENT: MiKROVASKULER STENTLEME TEKNIGINI GELISTIRMEK iCiN UCUNCU
NESIL YONTEM

@Cagdag Pamuk®*

1Silivri Anadolu Special Hospital, Orthopaedics and Traumatology Department, istanbul, Tiirkiye.
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ABSTRACT

Objective: Although microsurgical vessel anastomoses have
become a routine procedure today, they are still among the
difficult techniques to apply. The most important step in the
success of the technique is the clear presentation of the vessel
lumen. In this study, we aimed to describe a new technique
that will provide an easier anastomosis by keeping the lumen
open during microvascular anastomoses.

Methods: Four groups were formed using the chicken wing
radial artery, which is an inanimate animal model. One of
these was the control group who underwent standard
microvascular repair. The second and third groups that
followed were those in which two previously defined
intravascular stenting techniques were applied. The fourth
group was the Folded stent group that we just defined.
Results: Anastomosis time was found to be significantly longer
when compared to other groups in our newly defined
technique. This time was an average of 3 minutes. No
significant difference was observed in terms of the number of
sutures used in anastomoses. No posterior wall suture
complication was observed in any specimen.

Conclusion: It has been seen that the “Folded-Stent”
technique can be used safely like other stenting techniques in
terms of keeping the lumen open during anastomosis and
preventing the adhesion of the vessel walls. In clinical practice,
it is an advantageous technique that can be used to prevent
posterior wall suturing of small vessels, especially during
venous repairs.

Keywords: Vascular anastomosis, microsurgery, stent, suture

0z

Amag: Mikrocerrahi damar anastomozlari gliniimiizde rutin
bir islem haline gelmesine ragmen halen uygulanmasi zor
teknikler arasindadir. Teknigin basarisindaki en 6nemli adim
damar limeninin net olarak gosterilmesidir. Bu ¢alismada
mikrovaskiiler anastomozlarda limeni agik tutarak daha kolay
anastomoz saglayacak yeni bir teknigi tanimlamayi amagladik.
Yontem: Cansiz bir hayvan modeli olan tavuk kanadi radial
arter kullanilarak doért grup olusturuldu. Bunlardan biri
standart mikrovaskiiler onarim yapilan kontrol grubuydu.
Takip eden ikinci ve tglncl gruplar, 6nceden tanimlanmis iki
intravaskiler stentleme tekniginin uygulandigi gruplardi.
Dordincl grup ise yeni tanimladigimiz Folded stent grubuydu.
Bulgular: Yeni tanimlanan teknigimizde anastomoz siiresi
diger gruplara gore anlamli olarak daha uzun bulundu. Bu siire
ortalama 3 dakikaydi. Anastomozlarda kullanilan sttir sayisi
acisindan anlamli bir farklilik gézlenmedi. Higbir 6rnekte arka
duvar sitlr komplikasyonu gézlenmedi.

Sonug: “Folded-Stent” teknigi, anastomoz sirasinda limenin
aclk kalmasi ve damar duvarlarinin yapismasini 6nlemesi
acisindan diger stentleme teknikleri gibi glivenle kullanilabilir
oldugu gorilmustir. Klinik pratikte 6zellikle venéz onarimlar
sirasinda kuglik ¢apli damarlarin arka duvar dikilmesini
onlemek icin kullanilabilecek avantajli bir tekniktir.

Anahtar Kelimeler: Vaskiiler anastomoz, mikrocerrahi, stent,
sutdr
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Introduction

With the possibility of microsurgical vessel repair, many
operations that once seemed impossible, such as
replantation of severed limbs, and free tissue transplants,
have become possible.? However, although microsurgical
vessel repair is a routine procedure, it is still a difficult
technique to apply today.? The most important of these
difficulties and the situation that causes vascular
anastomosis is the suturing of the posterior wall. At the
same time, an appropriate number of sutures should be
placed homogeneously at equal intervals throughout the
vessel limen.3*

These problems become an even greater problem with
veins because their walls stick together more easily than
those of arteries. As a result, some authors have
developed the technique of intravascular stenting (IVaS),
which consists of placing a nylon monofilament suture in
a vein to act as a temporary stent.® Studies comparing this
technique with traditional sutures have reported
difficulties with stent insertion and removal, especially
thrombosis like complications due to stent related trauma
to the vessel Wall.® Therefore, the “clip stent” technique
was recommended to improve the IVaS technique.’ In this
technique, the double-needle monofilament suture is
placed in the lumen of both ends of the vascular
anastomosis and then the needle is passed through the
vessel wall and pulled out from both sides, and the
anastomosis is completed with the help of this stenting.
An advantage of this technique is that stent removal is not
traumatic. The disadvantage is that it causes leaks in each
of the two remaining holes after needle removal.” It has
been proposed to develop the “clip stent” technique to
perform microsurgical anastomoses, by showing that it
can be applied as a single needle with a technique called
“pull out stent”, which can be improved by removing the
needles and placing and removing the stent with one hole
in two places.? In this study, we further developed these
two techniques, which were developed to keep the vessel
lumen open during microsurgical vessel anastomosis, and
defined a new technique we named “folded stent”. To
validate our hypothesis, we performed an experimental
study by completing arterial anastomoses in the chicken
wing radial artery, which is a commonly used microsur-
gical application model, with clip stent, pull out stent, and
newly defined folded stent techniques.

Methods
This study was planned using the chicken wing radial

artery microsurgery training model, which is a non-living
microsurgery training model. Ethics committee approval
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was not obtained for the study, since there is no need for
ethical committee approval in studies with non-living
animal models.

All anastomoses were performed by an experienced
orthopedic and traumatology specialist, who routinely
performs hand and microsurgery operations. Our study
was performed on 40 standard microsurgical anastomosis
models. While preparing the anastomosis, the injured
vessel model was created by finding the radial artery in
the muscle cleavages, following the skin incision with a
longitudinal incision so that the radius bone of the chicken
wing remains on the surgeon's side. The mean diameter
of the proximal part of the artery was 0.5 mm after the
removal of the adventitia. Four groups, each containing
ten anastomosis models, were formed. In group | (control
group), the artery was repaired using standard end-to-end
anastomosis with simple spaced sutures (10-0 nylon,
Ethilon, Johnson & Johnson) . Group Il was also repaired
with end-to-end anastomosis using the 'clip-on stent'
technique (Figure 1). In Group lll, the artery was repaired
by end-to-end anastomosis with the pull-out stent
technique (Figure 2), and in Group IV, the artery was
repaired using the newly defined “folded stent”
technique. All anastomoses were performed using a
stereo microscope (Soif Optical Instruments, China) with
up to 40x magnification. The “Folded-stent” technique
consisted of three steps (Figure 3). First, a curved 6-0
nylon monofilament was inserted, and folded into the
arterial lumen. This stent was removed from the wall on
one side by inserting it into the lumen and then the other
end into the contralateral lumen. The second step
consisted of the anastomosis with simple cut 10-0 nylon
sutures (Ethilon, Johnson & Johnson). The third step
consisted of removing the stent and closing the exit hole
with a 10/0 nylon suture if leakage was detected. The
results were recorded in terms of measuring the time to
perform an anastomosis (in minutes), evaluating the
homogeneous distribution of the sutures, evaluating the
anastomotic transition and leaks by injecting methylene
blue (Figure 4) into the vascular system, and finally,
whether suturing should be applied to the stent removal
site.

Differences between the four groups were statistically
evaluated for each of three quantitative variables (time to
completion, number of stitches per anastomosis including
exit hole in groups 11, 11, and IV, number of leaks) and one
qualitative variable (whether or not leak). Considering the
sample size, non-parametric Kruskal-Wallis and Wilcoxon
tests were used at a significance level of 0.05.
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Figure 1. A1, A2 and A3 a schematic explanation of the Clip stent
technique. B. The prepared state of the arteries used in the
model for repair, C. The application of the Clip stent technique
before anastomosis, D. The completed anastomosis with the Clip
stent.

Figure 3. Al and A2 a schematic explanation of the Folded stent
technique. B. The application of the Folded stent technique
before anastomosis, C. The application of the first suture of
Folded stent technique, D. The completed anastomosis with the
Folded stent.

Results

The results for each group are shown in Tables 1-4,
respectively. The shortest anastomosis time was in group
I, followed by group Ill, then group Il and finally group IV.
The difference between Groups | and Il (p=0.0051), groups
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Figure 2. Al and A2 a schematic explanation of the Pull-out stent
technique. B. The prepared state of the arteries used in the
model for repair, C. The application of the Pull-out stent
technique before anastomosis, D. The completed anastomosis
with the Pull-out stent.

Figure 4. Appearance after injection of methylene blue for
evaluation of anastomotic patency.

I and Il (p=0.0069), and groups | and IV (p= 0.0051) was
statistically significant when compared to the control
group Group |. The mean time per anastomosis was
longer. The number of sutures was 6.6+0.51 in group |,
6.5+0.52 in group Il, 6.6+0.51 in group I, and 6.5+0.52 in
group IV. When compared with the control group, there
was no statistically significant difference between the
groups (group Il p=0.338, group lll p=0.404, group IV
p=0.404) in the terms of sutures. In Groups Il and lll, an
additional 1 suture was required in a specimen to close
the exit hole of the stent. In this respect, the difference
was not statistically significant (p = 0.368). The number of
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o leaks per anastomosis was 0 in group |, 2 specimens in
group Il, 1 specimen in group lll, and 0 in group IV. Leakage
rates were not significantly different in any group
compared to the control group (p=0.472). It was observed
that the anastomosis permeability was positive, since the

methylene blue crossed the anastomosis line in all
anastomoses since the anastomosis was permeable.
There was no significant difference between the groups

(p=1).

Table 1. End-to-end anastomoses performed without Table 2. End-to-end anastomoses performed with “Clip-
stenting Stent”
Specimen  Time (min)  Stictches Leaks Patency Specimen  Time (min)  Stictches Leaks Patency
No (n) (n) (+/-) No (n) (n) (+/-)
1 14 7 0 + 1 18 6 0 +
2 13 6 0 + 2 24 7 0 +
3 15 7 0 + 3 17 6 0 +
4 17 7 0 + 4 27 7 0 +
5 19 7 0 + 5 29 7 1 +
6 11 6 0 + 6 28 7 1 +
7 16 7 0 + 7 19 6 0 +
8 10 6 0 + 8 26 7 0 +
9 12 6 0 + 9 20 6 0 +
10 18 7 0 + 10 23 6 0 +
MeantSD  14.5+3.02  6.6+0.51 MeantSD  23.144.38  6.510.52

SD: Standard Deviation, Min: Minutes

Table 3. End-to-end anastomoses performed with “Pull-out
Stent”

SD: Standard Deviation, Min: Minutes

Table 4. End-to-end anastomoses performed with “Folded-
Stent”

Specimen  Time (min) Stictches Leaks Patency Specimen Time Stictches Leaks Patency
No (n) (n) (+/-) No (min) (n) (n) (+/-)
1 20 6 0 + 1 21 6 0 +
2 18 6 0 + 2 24 6 0 +
3 23 7 0 + 3 26 6 0 +
4 28 7 0 + 4 25 6 0 +
5 17 6 0 + 5 34 7 0 +
6 27 7 1 + 6 33 7 0 +
7 25 7 0 + 7 31 7 0 +
8 16 6 0 + 8 35 7 0 +
9 29 7 0 + 9 23 6 0 +
10 22 7 0 + 10 30 7 0 +

MeantSD 22.5+4.69 6.6+0.51 MeantSD 28.215 6.5+0.52

SD: Standard Deviation, Min: Minutes
Discussion

The development of microsurgical techniques made it
possible to repair vessels with a diameter of 1 mm,
followed by supermicrosurgical techniques with vessel
repairs of 0.5 mm and less. Anastomosis of increasingly
smaller blood or lymphatic vessels can be performed with
these techniques.®*! The development of techniques has
prompted the quest to develop more powerful
microscopes®?, finer instruments, and more accurate
suturing techniques. In this context, some authors have
tried to develop methods to facilitate the removal of these
delicate sutures. IVaS, “Clip-stent” followed by “Pull-out
stent” techniques have been described in recently
published studies.”® The IVaS technique is based on a
technique in which a silastic tube is inserted into the
vascular lumen to facilitate suturing of vessels larger than
1 mm.> Although there are no studies showing the
superiority of IVaS, it can be applied according to the
surgeon's preference.® The “clip stent” technique was
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SD: Standard Deviation, Min: Minutes

developed due to the complications and difficulties
encountered during the removal of the stent during IVaS
application.” This “Clip-stent and Pull-out stent” technique
has many advantages.® The possibility of damage to the
vascular intima during anastomosis is reduced. In the IVa$S
technique, the stent must be removed before all the
sutures in the anastomosis are completed, whereas in
these two stent techniques, the sutures can be made with
the stent in place. In addition, vascular clamps may be
released while the stent is in place to check for leakage at
the anastomosis. In the event of a leak, additional sutures
can be made without the risk of transfixing the vessel wall.
The disadvantage of the “Clip-stent” technique is that it
requires two passes through the vessel wall with two
needles. Holes formed can cause leaks, therefore
requiring additional stitches. For this reason, the “Pull-out
stent” technique has been developed, which transforms
these holes into one rather than two holes. However, the
"Folded-Stent" technique, which we described in our
study, is a third-generation application that improves
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these techniques, and while providing the advantage of a
single exit hole, it ensures that the vessel lumen is seen
more clearly and remains open. At the same time, when
evaluated in terms of damage to the vascular intima, it has
the same advantages as the "Pull-out stent" technique.
The most important step in the successful application of
microsurgical vessel anastomosis is proper visualization of
the lumen and no sutures to the posterior wall. Although
a significant increase in the application time was observed
in this newly defined technique compared to other
techniques, it caused an increase of three minutes in the
longest anastomosis time. Considering the advantages of
making the anastomosis more ideal and seeing the lumen
better, the "Folded-stent" technique is an advantageous
technique in terms of anastomosis quality. In general, the
benefits of stenting are better patency of vascular
anastomoses, more regular sutures, and fewer posterior
wall sutures.>”® The main disadvantage is leakage from
the needle exit hole as its diameter constantly exceeds
that of the suture, which can cause parietal tears. A “Pull
out stent” is theoretically better than a “Clip-stent”
because it uses a needle-free suture and enters the vessel
wall through a single hole. Because the diameter of 4/0
nylon is smaller than the diameter of the needle, the hole
obtained after placing an inclined suture through the
vessel wall is smaller than that of the needle. Reducing the
number of holes in the wall is expected to reduce the risk
of leakage, as well as the advantage of better visualization
of the lumen in the "Folded-stent" technique. In practice,
we think that all of our results were not statistically
significant because they were applied in an experimental
model by an experienced surgeon. For example, the time
to anastomose with the “Pull out stent” was significantly
shorter than with the “Clip-stent”, but the “Folded-stent”
technique was longer than the others. Although the leak
rate was not significantly different from one group to the
next, the "Pull out stent" and "Folded-stent" had less
leakage than the "Clip-stent". Apart from these
techniques, there is a theoretical risk of stent migration in
the 1VaS technique, which is the standard first stenting
technique. Other techniques, the third generation of
which were developed with our technique, do not have
this risk. However, there is a theoretical risk of thrombosis
due to the perforation holes in the stent, as in the "Clip-
stent". Considering the clinical applications, the veins are
the veins that have the most difficulty in revealing the
lumen of the veins. At the same time, the risk of posterior
wall suture is more common in vein repairs. We believe
that the “Folded-stent” technique, which we have just
defined in routine clinical applications, especially during
vein repair, will benefit the surgeon in terms of
anastomosis quality.

The most important limitation of our study is that it is
difficult to evaluate anastomotic quality in a non-living
animal model. Although anastomotic permeability can be
better evaluated from animal studies, our main aim in this
study is to introduce a new technique in which the vessel
lumen can be seen more clearly by the surgeon, not
anastomotic permeability.
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Conclusion

In the non-living animal model, the “Folded-Stent”
technique provides advantages like other stenting
techniques in terms of keeping the lumen open during the
anastomosis and preventing the adhesion of the vessel
walls. It is an advantageous technique that can be used in
clinical practice, especially during venous repairs, to
prevent posterior wall suturing of small caliber vessels.
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DOES LOW MEAN CORPUSCULAR HEMOGLOBIN CONCENTRATION REALLY
PREDICT MORTALITY IN ACUTE EXACERBATIONS OF CHRONIC

OBSTRUCTIVE PULMONARY DISEASE?

DUSUK ORTALAMA KORPUSKULER HEMOGLOBIN KONSANTRASYONU KRONIK
OBSTRUKTIF AKCIGER HASTALIGININ AKUT ALEVLENMELERINDE MORTALITEYi

GERCEKTEN ONGORUYOR MU?

@ Hasret Gizem Kurt?, IEI@ Deniz Celik?", @ Murat Yildizl, @ Ozlem Ertan?

IHealth Sciences University, Ankara Atatuirk Sanatorium Education and Research Hospital, Department of Pulmonology, Ankara, Tirkiye. 2Alanya
Alaaddin Keykubat University, Faculty of Medicine, Department of Pulmonology, Alanya, Antalya, Turkiye.

ABSTRACT

Objective: Several studies have shown low mean corpuscular
hemoglobin concentration (MCHC) associations with mortality and
poor clinical course in conditions associated with chronic inflammation,
such as cardiac failure and COPD. Thus, this study aimed to determine
the link between MCHC and readmission mortality in a large patient
population with a minimum of 1 year of follow-up.

Methods: We recorded clinical data at admission, laboratory data, the
number of admissions to the emergency room due to acute
exacerbation of chronic obstructive pulmonary disease (AECOPD)
following the discharge of the last patient recruited, the number of
admissions to the pulmonology unit, and the number of intensive care
unit admissions between 2018 and 2019. The follow-up duration
ranged between 12 and 36 months.

Results: A total of 339 patients were included. Based on a ROC analysis,
the cut-off value for MCHC was 32.35 g/dl. Comparison of clinical data
according to this cut-off value showed an increase in the incidence of
pneumonia during admission, hypercapnic respiratory failure, need for
noninvasive mechanical ventilation (NIV), and the number of intensive
care unit admissions within one year, as well as reduced survival in non-
anemic subjects with MCHC < 32.35 g/dL. In multivariate cox-regression
analysis, MCHC was not an independent predictor of mortality risk.
Conclusion: We recommend careful monitoring and assessing
comorbidities in acute exacerbation of COPD patients with low MCHC
but without anemia. MCHC was not found to be an independent
predictor of mortality, but there was a significant correlation between
MCHC and survival in patients without anemia.

Keywords: COPD, MCHC, mortality, anemia

oz

Amag: Birkag calisma, disiik ortalama korpuskiler hemoglobin
konsantrasyonunun (MCHC), kalp yetmezligi ve KOAH gibi kronik
inflamasyonla iliskili kosullarda mortalite ve kotu klinik seyir ile iligkisini
gbstermistir. Bu nedenle, bu ¢alismada, minimum 1 yillik takip sliresi
olan genis bir hasta popilasyonunda MCHC ile yeniden yatis mortalitesi
arasindaki baglantiyi belirlemeyi amagladik.

Yoéntem: 2018 ve 2019 yillari arasinda hastaneye kabul sirasindaki klinik
veriler, laboratuvar verileri, kronik obstriktif akciger hastaliginin akut
alevlenmesi nedeniyle acil servise basvuru sayisi, gogis hastaliklari
Unitesine yatis sayisi ve yogun bakim yatis sayisi, ¢alismaya alinan son
hastanin taburcu edilmesini takiben kaydedildi. Takip stresi 12 ile 36 ay
arasinda degismekteydi.

Bulgular: Toplam 339 hasta dahil edildi. MCHC igin esik degeri 32.35
g/dl olarak bulundu. Bu cut-off degerine gore klinik verilerin
karsilagtiriimasi yapildi. 1 yillik takip suresi icinde yeniden bagvurularda
pnémoni, hiperkapnik solunum yetmezligi, non-invaziv mekanik
ventilasyon (NIV) ihtiyaci ve yogun bakima yatis sayisinda artis oldugu
gosterildi. Ayrica MCHC < 32.35 g/dL olan ve anemik olmayan kisilerde
sagkalimin azaldigi gosterildi. Anemisi olmayan MCHC < 32.35 g/dL
grubunda artmig mortalite ile iligkili faktorler incelendiginde, ileri yas,
demans varlig, karaciger yetmezligi, 1 vyil iginde KOAH akut
alevlenmesine bagli acil servis basvuru sayisi, yogun bakim Unitesi
basvuru sayisi ve basvuru sirasinda NIV ihtiyaci oldugu goruldi. Fakat
kabul sirasinda elde edilen MCHC degeri, mortaliteyi 6ngérmede
bagimsiz bir degisken olmadig goruldi.

Sonug: Disik MCHC'li ancak anemisi olmayan KOAH akut alevlenmesi
hastalarinda diger komorbiditelerin dikkatli bir sekilde izlenmesini ve
degerlendirilmesini 6neriyoruz. MCHC degeri, mortaliteyi 6ngérmede
bagimsiz bir degisken olmadigi goérildi ancak anemisi olmayan
hastalarda MCHC ile sagkalim arasinda anlamli bir iliski saptandi.
Anahtar Kelimeler: KOAH, MCHC, mortalite, anemi
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Introduction

COPD is the third leading global cause of death?, with a
trend toward progressively increasing mortality.?2 The
most critical determinant of COPD mortality is the
number of acute exacerbations during the disease.?
Approximately 10% to 30% of COPD patients have
anemia®, associated with reduced exercise capacity,
perceived dyspnea, and need for oxygen support.® The
purported causes of anemia in COPD include increased
cytokine production due to chronic inflammation, iron
deficiency, and anemia.®” As a result of chronic
inflammation, the incidence of cardiovascular diseases is
also increasing, causing an increase in mortality. Baykal
and Bulcun reported in their study that chronic
hypoxemia in patients with COPD led to pulmonary
vascular remodeling and increased pulmonary artery
pressure.® In their study, Sahan and Bulut reported that
as the clinical severity of COPD progresses, hypoxia
increases, pulmonary hypertension appears, and some
pathological changes occur in the right heart, which leads
to atrial fibrillation.®

Only a few published studies offer insights into the
relationship between COPD and iron deficiency. A cross-
sectional study involving a multivariate analysis of lung
capacity and serum nutrition parameters identified a
direct link between the forced expiratory volume at 1 sec
(FEV1) and serum iron levels.’® MCHC is a hematological
index of hemoglobin and total iron stores.'*!? Studies
have suggested that MCHC is a reliable parameter of
functional iron status.®

In a study of 197 outpatients with chronic cardiac failure,
Simbaqueba et al. showed that MCHC was a reliable
prognostic indicator, particularly in those without
anemia. These authors found a higher risk of mortality
and increased admissions due to cardiac failure during a
5-year follow-up in patients with low MCHC. Such
observations confirm the association between relatively
low MCHC, chronic cardiac failure, and functional iron
deficiency.!* Again, Kento Sato et al. found higher 1-
month mortality in AECOPD patients with low MCHC.%®
The objective of this study was to evaluate the prognostic
value of MCHC during the clinical course of AECOPD
patients.

Methods

Study Population

All patients admitted to our tertiary chest diseases
branch hospital were evaluated between January 2018
and January 2019 with AECOPD. AECOPD was defined as
acute exacerbation, acute worsening of respiratory
symptoms requiring antibiotic and or steroid therapy.
According to the treatment they received and their
clinical status, the patients were categorized into the
following groups; mild acute exacerbation (no
treatment), moderate acute exacerbation (steroid and or
antibiotic therapy), severe acute exacerbation (steroid
and or antibiotic therapy combined with noninvasive
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mechanical ventilation (NIV) for respiratory failure or the
need for oxygen therapy). We recorded age, gender, and
presence of obstructive sleep apnea syndrome (OSAS),
hypertension (HT), diabetes mellitus (DM), coronary
artery disease (CAD), arrhythmia, dementia), thyroid
dysfunction, cerebrovascular  events, epilepsy,
rheumatologic diseases, smoking history in all patients
over 18 years of age hospitalized due to AECOPD. Also,
we recorded the number of emergency room visits,
hospital admissions, and intensive care unit admissions
during a minimum one-year follow-up after discharge.
Survival of the patients was calculated by the difference
between AECOPD and hospitalization and date of death.
We determined mortality during a minimum follow-up of
1 year for all patients after the last recruited patient.
The study did not include patients with chronic heart
failure, malignancy, interstitial lung disease, and
inflammatory disease along with AECOPD. Among 491
patients who presented with AECOPD within a year, 70
had chronic heart failure, 74 patients had malignancy,
four had interstitial lung disease, one had organized
pneumonia, and one had acute cerebrovascular
ischemia, and two patients had myotonic dystrophy. In
total, 339 patients were included in the study. A
hemoglobin level of < 13 g/dl and < 12 g/dl was
considered diagnostic for anemia in male and female
patients.

This study was designed to obtain data retrospectively.
The ethics committee of Ankara Kegiéren Training and
Research Hospital approved this retrospective study.
(Number of Approval: 2012-KAEK 15/2418; Date of
Approval: November 9th, 2021).

Statistical Analysis

We used SPSS 22.0 (Statistical Program for Social
Sciences) software package for statistical analysis.
Kolmogorov Smirnov test was used to determine
variables with normal distribution. The homogeneity of
the variance was tested with Levene's test. For
guantitative data, descriptive statistics such as arithmetic
mean and standard deviation were presented for data
with normal distribution and median (min-max) for data
without normal distribution. Also, we provided
frequencies and percentages for qualitative data. We
compared comparisons between two independent
groups with Student's t-test for normal distribution and
Mann-Whitney U test for data without normal
distribution. We compared qualitative data between the
groups with chi-square or Fisher's exact test. Univariate
and multivariate Cox regression analyses were carried
out to determine the effect of risk factors on mortality.
Cut-off values for the relationship between mortality and
MCHC were identified using ROC under the curve
analysis. Survival curves according to median MCHC and
exacerbation severity were prepared using the Kaplan-
Meier methodology, and log-rank tests were used to
compare the groups. We evaluated the association
between continuous variables with Spearman's
correlation analyses. All statistical analyses were



Kurt et al., A Hidden Clue of COPD Prognosis: MCHC

performed at a 95% confidence interval and p-level of <
0.05.

Results

The mean age of 339 patients included in this study was
70.54, and 62.8% were male. The minimum follow-up
period of the patient population was one year.
Demographic data and comorbidities are shown in Table
1. The smoking histories of the patients were classified as
active users, quitters, and non-smokers. According to this
classification, 19.2% of the patients were active users,
52.4% quit, and 28.4% never smoked. The median
hemoglobin value was 13.7 g/L (0.11-113.7). The median
MCHC value was 31.8 g/dL (20.9-54.9). According to the
ROC analysis to predict mortality (AUC=0.589, 95%
Cl:0.527-0.652, p=0.006), we found the best cut-off point
of the MCHC value to be 32.35, the sensitivity of MCHC
at this point was 75.4%, the selectivity was 40.6%,
positive and negative predictive values were
respectively; 42% and 75% (Figure 1).
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Figure 1. ROC curve of MCHC levels to predicting mortality

Table 1. Demographic characteristics of cases according to MCHC levels regarding the cut-off point obtained from ROC analysis

TOTAL MCHC < 32,35 MCHC > 32,35
(n=339) (n=122) (n=217) p-value
n (%) n % n %

Female 126 (37.2%) 93 (42.1%) 33 (28.0%)
Gender 0.010

Male 213 (62.8%) 128 (57.9%) 85 (72.0%)
Age (year) 70.54 +10.86 71.20+10.64 66.93+11.22 0.122

None 96 (28.4%) 70 (31.7%) 26 (22.2%)
Smoking History A tive 65 (19.2%) 41 (18.6%) 24 (20.5%) 0.185

Quit 177 (52.4%) 110 67 (57.3%)
Diabetes Mellitus 107 (31.6%) 74 (33.5%) 33 (28.0%) 0.298
Hypertension 158 (46.6%) 103 (46.6%) 55 (46.6%) 0.999
Obstructive Sleep Apnea Syndrome 54 (15.9%) 36 (16.3%) 18 (15.3%) 0.804
Coronary Artery Disease 73 (21.5%) 46 (20.8%) 27 (22.9%) 0.659
Cardiac Arrhythmia 23 (6.8%) 15 (6.8%) (6.8%) 0.998
Hypothyroid 7 (2.1%) 4 (1.8%) (2.5%) 0.699
Pneumonia 268 (79.1%) 183 (82.8%) 85 (72.0%) 0.020
Bronchiectasis 105 (31.0%) 62 (28.1%) 43 (36.4%) 0.112
Anemia 101 (29.8%) 75 (33.9%) 26 (22.0%) 0.022
Moderate Liver Failure 27 (8%) 20 (9.0%) 7 (5.9%) 0.339
Severe Liver Failure 3 (0.9%) 3 (1.4%) - -
Moderate-Severe Kidney Failure 71 (20.9%) 44 (19.9%) 27 (22.9%) 0.522
MCHC level 31.8 (20.9-54.9) - - - - -

MCHC: Mean corpuscular hemoglobin concentration

There was a statistically significant difference in long-
term mortality between the groups with MCHC higher
and lower than 32.35 g/dL (p<0.001). Accordingly, we
found the mortality rate higher for the group with
MCHC< 32.35 g/dL (p<0.011).
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MCHC less than 32.35 is associated with mortality in
patients who had emergency admissions in the previous
year. MCHC less than 32.35 is associated with mortality
in patients who have had acute exacerbations in the
previous year. For last year, there was no statistically
significant relationship between the MCHC cut-off value



Kurt et al., A Hidden Clue of COPD Prognosis: MCHC

and mortality in AECOPD patients admitted to the
intensive care unit. For the group with MCHC<32.35, the
incidence of hypercapnic respiratory failure (PaCO2> 45
mmHg) (p<0.001), the rate of noninvasive mechanical
ventilation use during hospitalization (p<0.001), the rate

of admission to intensive care unit within one year
(p=0.002) and pneumonia incidence (p=0.020) were
found to be higher compared to the group with
MCHC>32.35 (Table 2).

Table 2. Clinical characteristics of cases according to MCHC levels regarding the cut-off point obtained from ROC analysis

TOTAL MCHC < 32.35 MCHC > 32.35

Clinical characteristics of the patients (n=339) (n=221) (n=118) p

(%) or n (%) or (%) or

mean (min-max) mean (min-max) mean (min-max)
Moderate COPD Acute Exacerbation 18 5.3% 10 4.5% 8 6.8% 0378
Severe COPD Acute Exacerbation 321 94.7% 211 95.5% 110 93.2% '
Acute Hypercapnic Respiratory Failure 60 17.7% 45 20.4% 15 12.7% 0.079
Chronic Hypercapnic Respiratory Failure 279 82.3% 176 79.6% 103 87.3% '
VAV?t”}:i';Sf;:at:’ Emergency Service 304 89.7% 201 66.1% 103 33.9% 0.001%*
\,Av?tn}:;;sio::av:lth Acute Exacerbation of COPD 334 98.5% 218 65.3% 116 34.7% 0.002**
Admissions to the Intensive Care Unit with 0 0 0
Acute Exacerbation of COPD within 1 Year >2 15.3% a4 84.6% 8 15.4% 0129
Decompensated Respiratory Failure in 0 0 0
Arterial Blood Gas at Admission (pH<7.35) >7 17.0% 43 19.6% 14 12.0% 0.074
Hypercapnic Respiratory Failure in Arterial o o o
. . . <0.

Blood Gases at Admission (PaCO,> 45 mmHg) 145 42.8% 113 >1.1% 32 27.1% 0.001
Hemoglobin levels (g/dL ) - 13.6 (8.30-21.1) - 13.3(8.30-18.3) - 14.2 (10.2-21.1) 0.001
Survival duration (months) - 30 (1-39) - 29 (1-39) - 31 (1-39) 0.011
Ezsp‘i’tfa?;i:;:ygen therapy during 319 94.1% 210 95% 109 92.4% 0.324
Use of NIV therapy during hospitalization 92 27.1% 75 33.9% 17 14.4% <0.001

COPD: Chronic Obstructive Pulmonary Disease
NIV: Noninvasive Mechanical Ventilation

There was a significant correlation between MCHC and
survival in patients without anemia (p=0.005). Table 3
shows the results of univariate Cox proportional hazards
regression analysis for all possible factors thought to
have an impact on overall survival. Univariate analysis
showed associations between mortality and advanced
age (HR=1.030, 95% Cl:1.012-1.048, p=0.001), dementia
(HR=4.539, 95%Cl:1.845-11.167, P=0.001), pneumonia
(HR=1.828, 95% Cl: 1.095-3.051, P=0.021), liver failure
(HR=1.999, 95% ClI: 1.212-2.298, P=0.007), higher
number of admissions due to AECOPD within a 1-year
period (HR=1.082, 95%Cl:1.009-1.160, p=0.027), more
prolonged stay at intensive care unit due to acute
exacerbation of COPD within a 1 year period (HR=1.354,
95% Cl: 1.172-1.563, p<0.001), use of NIV at admission
(HR=1.759, 95% Cl:1.217-2.541, p=0.003), and MCHC <
32.35 (HR=0.559, 95% Cl: 0.370-0.844, p=0.006).

We fitted values associated with mortality in the
univariate cox regression analysis into multivariate cox
regression models. This analysis showed that advanced
age, dementia, liver failure, increased emergency unit
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visits and ICU admissions due to COPD exacerbation
within one year, and increased need for NIV during
admission was associated with mortality. At the same
time, MCHC was not an independent predictor of
mortality (Table 4).

Discussion

MCHC is a hematologic laboratory parameter utilized for
diagnosing and monitoring patients with iron deficiency
anemia and measuring the oxygen-carrying capacity of
red blood cells.?316

Iron deficiency associated with chronic inflammation is a
known indicator of poor long-term prognosis,
independent of anemia.'” Median Hg in our patient group
was 13.7 g/dL, and MCHC was 31.8 g/dL. Overall, 101
patients were found to have anemia. However, we did
not measure serum iron levels in our participants.
According to our observations, MCHC had prognostic
significance in patients without anemia.



Kurt et al., A Hidden Clue of COPD Prognosis: MCHC

Table 3. Univariate cox regression analysis to identify variables that predict survival in patients with chronic obstructive pulmonary disease
with acute exacerbation

Univariate Cox Regression Wald p HR 95% CI for HR
Age 11.079 0.001 1.030 (1.012-1.048)
Sex (ref: Female) 0.083 0.774 0.948 (0.658-1.365)
Smoking History 1411 0.235 0.743 (0.455-1.213)
MCHC 5.613 0.018 0.907 (0.837-0.983)
Diabetes Mellitus 0.219 0.640 1.094 (0.751-1.593)
Hypertension 0.017 0.896 1.024 (0.718-1.462)
Obstructive Sleep Apnea Syndrome 3.918 0.048 0.559 (0.315-0.994)
Coronary Artery Disease 0.058 0.809 0.947 (0.610-1.470)
Arrhythmia 0.531 0.466 1.272 (0.666-2.429)
Dementia 10.844 0.001 4,539 (1.845-11.167)
Pneumonia 5.317 0.021 1.828 (1.095-3.051)
Bronchiectasis 0.929 0.335 0.824 (0.557-1.221)
Presence of Liver Failure 7.351 0.007 1.999 (1.212-2.298)
Hypercapnic Respiratory Failure (ref:acute) 1.239 0.266 0.782 (0.507-1.206)
Number of admissions to the emergency service within 1 year 3.282 0.070 1.011 (0.999-1.023)
Number of admissions with acute exacerbation of COPD within 1 year 4.883 0.027 1.082 (1.009-1.160)
Number.of.admlssmns to the intensive care unit with acute exacerbation of 17.014 <0.001 1.354 (1.172-1.563)
COPD within 1 year

Arterial Blood Gas HCO3 at Admission 0.016 0.416 1.013 (0.982-1.045)
Arterial Blood Gas at Admission (ref: decompensated) 1.321 0.250 0.773 (0.497-1.200)
Arterial Blood Gas at Admission (ref: PaC0,>45) 2.240 0.134 1.312 (0.919-1.871)
Acute exacerbation (ref: moderate acute exacerbation) 0.017 0.896 0.950 (0.443-2.039)
Hemoglobin 1.775 0.183 1.019 (0.991-1.047)
Anemia 5.804 0.016 1.569 (1.088-2.262)
Nasal Oxygen Use during Hospitalization 0.041 0.839 1.082 (0.504-2.321)
Use of NIV during Hospitalization 9.031 0.003 1.759 (1.217-2.541)

Wald: test statistics, HR: hazard radio, Statistically significant p-values are in bold.

Table 4. Multivariate cox regression analysis applied to identify variables that predict survival in patients with chronic obstructive
pulmonary disease with acute exacerbation

Multivariate Cox Regression Wald p HR 95% Cl for HR
Model 1
Age 12.368 <0.001 1.033 (1.014-1.051)
Sex (ref: Female) 0.466 0.495 1.140 (0.783-1.659)
MCHC 6.936 0.008 0.894 (0.823-0.972)
Model 2
Age 8.587 0.003 1.028 (1.009-1.048)
Sex (ref: Female) 2.151 0.142 1.335 (0.907-1.963)
MCHC 3.639 0.056 0.921 (0.846-1.002)
Dementia 5.199 0.023 3.013 (1.168-7.778)
Pneumonia 3.631 0.057 1.657 (0.986-2.785)
Presence of Liver Failure 7.777 0.005 2.068 (1.241-3.447)
Anemia 3.210 0.073 1.413 (0.968-2.062)
Model 3
Age 18.738 <0.001 1.043 (1.023-1.063)
Sex 0.216 0.642 1.095 (0.746-1.609)
MCHC 5.770 0.016 .905 (0.834-0.982)
Number of admissions to the emergency service within 1 year 8.868 0.003 1.140 (1.046-1.243)
Numb(.er of admissions to the intensive care unit with acute exacerbation of 15.004 <0.001 1.367 (1.167-1.602)
COPD in 1 year
Model 4
Age 16.688 <0.001 1.040 (1.021-1.060)
Sex 1.732 0.188 1.295 (0.881-1.902)
MCHC 3.310 0.069 0.927 (0.854-1.006)
Use of NIV during Hospitalization 11.344 0.001 1.991 (1.334-2.973)

Wald: test statistics, HR: hazard radio, Statistically significant p-values are in bold.
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In a study by Huang et al., low MCHC in patients admitted
to the intensive care unit following acute myocardial
infarction was associated with an increased risk of in-
hospital mortality.*® In another study from 2013 by
Simbaqueba et al.}* involving patients with systolic heart
failure, those with lower MCHC had an elevated risk of
death and transplantation and an increased likelihood of
hospitalization due to heart failure.

In the study of Kento Sato et al. for patients followed up
with COPD acute exacerbation, a correlation was found
between low MCHC value and 30-day mortality.”® They
included 195 AECOPDs patients and a one-month follow-
up period for assessing mortality. We enrolled 339
patients in our study, with a follow-up period of 1-3
years.

This study investigated the prognostic value of MCHC for
patients treated in the hospital (intensive care,
emergency, or chest disease ward) due to AECOPD.
When the patients were examined according to the
determined cut-off value (32.35 g/dL), we found the
survival duration lower for the group with MCHC<32.35
g/dL. For patients with MCHC<32.35, the incidence of
hypercapnic respiratory failure during hospitalization
(PaC0O2>45 mmHg), the rate of noninvasive mechanical
ventilation use during hospitalization, the rate of
admission to intensive care unit within one year, and
pneumonia incidence were found to be higher. In our Cox
regression analysis, MCHC did not appear to be a strong
predictor of mortality risk, contrasting with many other
reports. Despite a large sample size, this might have
resulted from several factors, such as the retrospective
design of our study, confounding factors inherently
present in AECOPD, and lack of accurate information on
whether AECOPD caused each death. Further prospective
studies may be required to elucidate better the
association between MCHC and mortality in this setting.
MCHC < 32.35 g/dL was statistically significant in
determining the overall survival (OS) value in our ROC
analysis of MCHC measurements in estimating the
survival duration. When we compared the MCHC cut-off
values with other studies, we inferred that the cut-off
value was similar to our research's. Simbaqueba et al.
reported that the patients whose MCHC was 32.7 g/dL
and below had the worst prognosis.’* In a 2016 paper,
Huang et al. reported that patients with an MCHC < 32.8
g/dl had an increased risk of in-hospital death.'® In the
study of Kento Sato et al., the MCHC cut-off value was
31.6 g/dL.®> In our study, the MCHC cut-off value was
32.35.

In our multivariate regression models, factors associated
with a significantly increased mortality risk at one year
included advanced age, dementia, liver failure, a higher
number of emergency room visits and ICU admissions
due to COPD exacerbations during one year, and NIV use.
These findings support that low MCHC may indicate poor
outcomes in AECOPD patients.

One of the most important limitations is that our study is
a mono-centered, retrospective data analysis and lacks a
common cut-off value that we can compare. Due to the
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study's retrospective nature, we could not obtain serum
iron levels because it isn't done regularly.

Future studies will investigate whether the MCHC value
is an effective biomarker in determining the indication
for intensive care hospitalization and the use of NIV in
patients followed up with AECOPD. A second study
should examine the association between the predictive
power of MCHC and infection and determine their ability
to distinguish non-bacterial AECOPD from bacteria.
Patients with AECOPD often admit to emergency
services. A Hemogram examination is among the first
laboratory tests requested in the emergency admissions
of these patients. It is cheap and easy to access. The
study's most vital feature is its exclusion of the cases with
malignancy and chronic heart failure known to affect the
MCHC value and its comparatively larger sample size and
longer follow-up vs. most previous studies.

Conclusion

Our results showed an increased risk of ICU admission,
hypercapnic respiratory failure, need for ICU use, and
pneumonia among patients with lower MCHC. Clinicians
should pay adequate attention to low MCHC levels
among AECOPD patients regardless of anemia.
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ABSTRACT

Amag: Rinoplastide, internal nazal valv ve eksternal nazal valv
stabilitelerinin saglanmasi hem gorsel hem de fonksiyonel
sonuglari dogrudan etkilemektedir. Scroll ligaman kompleksinin
bltlinligl korunarak hazirlanan scroll ligaman kompleksi
destekli alar kartilaj flebi internal ve eksternal valv stabilitesinin
korunmasinda énemli bir gorev lstlenmektedir.

Yontem: Nazal deformite nedeniyle opere edilen 25 primer
rinoplasti hastasi calismaya dahil edildi. Nazal flep, scroll ligaman
kompleksinin horizontal ve vertikal lifleri tamamen korunarak
kaldirildi. Tip plasti asamasinda alt lateral kartilaj, kaudalde 5
mm lik segment korunacak sekilde kaudal ve sefalik iki pargaya
ayirildi. Sefalik parga scroll ligaman kompleksi ile butinlGga
bozulmadan flep olarak kaudal parganin altinda hazirlanan cepe
yerlestirildi.

Bulgular: Calismaya katilan hastalarin 19’u Kadin 6’si Erkek idi.
Hastalarin yas ortalamasi 29,6 (18-58) yil idi. Takip suresi 14,5 (6-
21) ay idi. Hastalarin timi nefes alip vermede belirgin iyilesme
oldugunubildirdi. Gorinimin 24 hastayi memnun ettigi 1
hastayi ise memnun etmedigi s6zel olarak 6grenildi. Kikirdaklarin
disaridan goérinirliginde artma veya palpe edilmesi gibi bir
komplikasyon  gozlenmedi. Hastalarin ameliyat sonrasi
muayenelerinde, internal veya eksternal nazal valv yetmezligi
bulgulari gézlenmedi.

Sonug: Scroll ligaman kompleksi vertikal ve longitudal liflerden
olugmaktadir. Kompleksin fonksiyonunu yerine getirebilmesi
amaciyla butinlGginin korunmasi veya butUnlGga bozulmug
olgularda tekrar onarilmasi gerekmektedir. Scroll ligament
destekli alar kartilaj flebi, internal ve eksternal nazal valv
stabilitesini saglayan ve scroll ligaman kompleksini bir bitiin
olarak koruyan bir tekniktir.

Anahtar Kelimeler: Rinoplasti, scroll ligament, nazal valv, alar

Objective: Preservation of internal nasal valve and external
nasal valve stabilities directly affects both visual and functional
results of the rhinoplasty. Scroll ligament complex suspended
alar cartilage flap, plays an important role in maintaining the
stability of internal and external valve surgery.

Methods: Twenty-five primary rhinoplasty patients with nasal
deformity were included in the study. The horizontal and vertical
fibers of the scroll ligament complex was completely preserved
during nasal flap elevation. The lower lateral cartilage was
divided into caudal and cephalic parts. The cephalic piece was
placed in the pocket prepared under the caudal piece as a flap
without losing its integrity with the scroll ligament complex.
Results: Of the patients participating in the study, 19 were
Female and 6 were Male. The mean age of the patients was 29.6
years. Follow-up time was 14,5 months. It was verbally asked
and responses recorded, that all patients were satisfied with
changes in breathing with 24 patients were satisfied with the
appearance of the nose and 1 patient did not. No complications
such as increased visibility or palpation of cartilage were
observed. No signs of internal or external nasal valve failure
were observed in the postoperative examinations of the
patients.

Conclusion: Scroll ligament complex consists of vertical and
longitudinal fibers. In order to perform the function of the
complex, its integrity must be preserved or repaired in cases
integrity is impaired. Scroll ligament-supported alar cartilage
flap is a technique that provides internal and external nasal valve
stability and protects the scroll ligament complex as a single unit.
Keywords: Rhinoplasty, scroll ligament, nasal valv, alar cartilage
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Girig

Alt lateral kikirdaklar burnun alt 1/3’lik bolimint
olusturan, medial, middle ve lateral segmentler olarak
adlandirilan  birbiri ile  devamlilik halinde olan
segmentlerden olusan yapilardir. Yukarida st lateral
kikirdaklarin  kaudal kismi ile devamhhk komsudur.
Yapisal olarak 6 farkh sekilde gorilebilen alt lateral
kikirdaklar dulzgin-konveks (%10), konveks- konkav
(%30), konkav-konveks (%25), konkav-konveks-konkav
(%25), konkav (%5), ve tamamen diizensiz (%5) yapida
siniflandirilmaktadir.y ~ Alt  lateral  kikirdagin  sekli,
yuksekligi ve ust lateral kikirdaklar ile olan butinligu
burnun hem goérsel hem de fonksiyonel ozelliklerini
dogrudan etkilemektedir.?3

Her iki tarafta yer alan alt lateral kikirdaklarin birbirleri ve
septum ile aralarinda  bulunan ligamentlerin
bltinliginin korunmasi veya onarilmasi ameliyat
sonrasi slrecte tip desteginin ve stabilitesinin
korunmasinda énemli rol oynamaktadir.* Alt lateral
kikirdaklarin sefalik siniri ile st lateral kikirdaklarin
kaudal siniri arasinda yerlesim gésteren ve bu kikirdaklari
birbirine  baglayan yapi scroll ligament olarak
adlandirnilmaktadir. Scroll ligamentin sadece alt ve Ust
lateral kikirdakar arasinda yer alan longitudinal liflerden
olustugu dusindlirken, Saban ve Polselli transversalis
kasindan longitudinal liflere uzanan vertikal liflerin
oldugunu da gostermistir. Derin SMAS ile internal nazal
valv arasinda uzanim gosteren vertikal liflerin korunmasi,
internal nazal valv stabilitesinin korunmasina katkida
bulunabilmektedir.*>

Nazal tip plastide burun ucuna istenilen sekilin verilmesi
ameliyat sonucunu dogrudan etkileyen en 6nemli
faktorlerden birisidir. Burun ucu projeksiyonu ve
rotasyonunun kararlastirildigi bu asama, burun seklinin
son halinin elde edilmesinde en o©Onemli asamayi
olusturmaktadir.5?®

Burun ucundaki bulbéziteyi azaltmak amaciyla en sik
uygulanan ve en etkin yontem alt lateral kikirdagin lateral
ve middle segmentlerinden sefalik eksizyonudur.1%!
Sefalik eksizyon esnasinda lateral segmentin 5 mm den
daha dar planlanmasi, hava akimina karsi en fazla
direncin gozlendigi eksternal nazal valvte zayiflamaya ve
solunum problemlerine neden olmaktadir.!>!* Hava
yollarinda daralmayi engellemek ve daha glizel bir burun
ucu hatti olusturabilmek amaciyla kikirdak greftleri
yaygin olarak kullanilmakla birlikte, greftin rezorbe
olmasi, disaridan hissedilmesi veya greft malpozisyonu
gibi riskler tamamiyla elimine edilememektedir.1416
Scroll ligaman kompleksi Ust ve alt lateral kikirdaklar
arasinda bulunan o6nemli bir anatomik vyapidir.
Longitudinal ve vertikal lifleri bulunan bu kompleks,
internal  nazal valvin stabilitesinde 6nemli rol
Ustlenmektedir.® Son dénemlerde yapilan calismalarda,
scroll ligaman kompleksinin 6nemi belirgin sekilde ifade
edilmekte ve havayolu stabilitesini gli¢lendirmek
amaciyla bu kompleksi koruyacak farkh teknikler
uygulanmaktadir.'”18

Bu calismada alt lateral kikirdagin sefalik kisminin, scroll
ligaman kompleksi destekli sliding alar kartilaj flebin, alt
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lateral kikirdagin kaudal pargasini gigclendirmeye, alt
lateral kikirdaktaki konveksiteyi diizeltmeye ve burun ucu
bulbézitesini azaltmaya yonelik etkileri
degerlendirilmektedir.

Yontem

Calisma lokal etik kurulunun 2022/193 nolu onayi
alinarak yapiimistir. Calismaya Agustos 2018 - Kasim 2019
tarihleri arasinda opere edilen scroll ligaman kompleksi
destekli sliding alar kartilaj flebi uygulanan 25 primer
rinoplasti  hastasi dahil edildi. Hastalar ameliyat
oncesinde yazili ve so6zIu olarak bilgilendirildi ve onamlari
alindi. Operasyon sonrasi takiplerinde hastalarin sézel
olarak  solunum ve gorinim  memnuniyetleri
degerlendirildi. Tip destegi manuel olarak degerlendirildi.

Cerrahi Teknik

Hastalar genel anestezi altinda, agik rinoplasti yaklagimi
ile opere edildi. Operasyon Oncesinde 1/200000lik
adrenalinli lidokain enjeksiyonu yapildi. Nazal flep alt
lateral kikirdak ve st lateral kikirdak seviyelerinde scroll
ligaman korunarak subperikondrial planda, nazal kemik
seviyesinde ise subperiostal planda disseke edilerek
kaldirildi (Sekil 1). Mukoperikondrial ve mukoperiosteal
flepler kaldirlarak kikirdak ve kemik septum eksplore
edildi. Solunum glicligl yasayan hastalarda kikirdak
septum skorlanarak ve 5-0 PDS dikisler kullanilarak
dizeltildi. Kemik septumdan pasaji tikayan spurlar
torpulenerek pasaj acildi. Dorsal hump eksizyonundan
sonra low to low ve transvers osteotomiler yapilarak agik
catl kapatildi. internal nazal valv bélgesinin daralmasini
engellemek amaciyla iki tarafli spreader flepler septuma
sutlire edilerek valv bolgesinde yeterli genislik saglandi.
Planlanan tip rotasyonu ve projeksiyonunu elde etmek
amaciyla yeni domlar isaretlendi. Alt lateral kikirdagin
kaudalinde 5 mm lik segment korunacak sekilde insizyon
yapildi ve kikirdak kaudal ve sefalik pargalara ayirildi
(Sekil 2). kaudal parganin altinda, sefalik kikirdagin
genisligi ve yilksekligi boyunca cep hazirlandi. Scroll
ligaman kompleksi destekli sefalik flep kaudal kikirdagin
altinda hazirlanan ceplere ilerletildi. Kikirdaklar sefalik
sinirlarindan atilan iki adet 6-0 PDS ile birbirine sitiire
edildi (Sekil 3). Tip plasti tamamlandiktan sonra 1 adet
septokolumellar siitiir ile tip rotasyonu desteklenerek
burun ucu sekillendirmesi tamamlandi.

Bulgular

Calismaya dahil edilen hastalarin 6’s1 erkek 19’u kadindi.
Yas ortalamasi 29,6 (18-58) yildi. Takip siiresi ortalama
14.5 (6-21) aydi. Hastalarin 14’ (i sadece burun seklinden
sikayetciyken, 11 hastada hem burun seklini begenmeme
hem de nefes almakta glclik sikayetleri mevcuttu.
Hastalarda takip donemi boyunca nostril asimetrisi, alar
retraksiyon veya pinch goriintlsi olusmadi. Flebin kaudal
kikirdaga dikilmesinin  konveks sekilli alt lateral
kikirdaklarda konveksiteyi azalttigl ve lateral segmentin
daha yassi bir hal aldigl gézlendi. Hastalarda kikirdagin
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disaridan  hissedilmesi veya kontir dizensizligi
gozlenmedi (Sekil 4,5). Bir hasta burun ucu
goriniminden memnun olmazken 24 hasta elde edilen
sonugtan memnun kaldi. Memnun olmayan hastaya
revizyon ameliyati planlandi. Hastalarin tamami nefes
alip vermede rahatlama oldugunu sozel olarak iletti.
Derin inspiryumda hastalarin hicbirinde eksternal nazal
valvde kollaps gozlenmedi.

\ .

<

Sekil 3. Modifiye sliding alar kikirdak flebinin kaudal parganin altinda
hazirlanan cebe yerlestirilmesi sonrasinda lateral crustaki konveksitenin
islem sonrasinda duzelerek lateral crusun daha yassi bir gériinim
kazanmig gorintisu

Sekil 4. 18 yasinda kadin hastaninpreoperatif ve postoperatif 6. ay
goruntisi

Sekil 1. Nazal fiep kaldirilirken scroll ligamanin vertikal ve longitudinal
liflerinin korunmasi

Sekil 2. Lateral crusun sefalik ve kaudal pargalara ayiriimasi

Sekil 5. 27 yasinda erkek hastanin preoperatif ve postoperatif 6. ay
gorintisi

Tartisma

Rinoplastide tiim Unitelerin birbiri ile uyum icerisinde
olmasi basarili sonuglarin olmazsa olmaz sartidir. Farkli
segmentlerin birbiri ile olan iliskisi nedeniyle bu uyumun
burun ucunda elde edilmesi igin iyi bir anatomi bilgisi ve
tecriibeye ihtiya¢ duyulmaktadir. Temel olarak alt lateral
kikirdagin segmentlerinin sekillendirildigi burun ucunda,
lateral segmentin sefalik kismi bulboziteyi azaltabilmek
amaciyla genellikle eksize edilmektedir.>® Yanls
planlama nedeniyle 6 mm den daha genis birakilan
kaudal segment bulbézitenin devam etmesine, 6 mm den
daha dar birakilan kaudal segment ise eksternal nazal valv
desteginin azalmasina neden olmaktadir. Bu durum
ameliyat sonrasinda burunda sekil bozuklugu ve nefes
almada glcliige neden olmaktadir. Bu problemleri
asabilmek amaciyla revizyon ameliyatina ihtiyag
duyulmakta ve genellikle kikirdak greftleri kullanilarak bu
sorun asilabilmektedir.’®?! Ancak kikirdak greftlerinin
kullanilmasi o6zellikle ince derili hastalarda kikirdagin

122



Unverdi ve Yiicel, Scroll Ligaman ve Tip Stabilitesi

disaridan elle hissedilebilmesi ya da goérinir olmasi gibi
problemlere neden olabilmektedir.?124

Scroll ligaman kompleksi Ust lateral kikirdak ve alt lateral
kikirdak arasinda yerlesim gosteren, internal nazal valvin
stabilizasyonunda o6nemli bir gorev Ustlenen ve
longitudinal-vertikal lifleri bulunan 6nemli bir anatomik
yapidir.®)  Scroll ligaman kompleksinin korunmasi,
ameliyat sonrasinda hem tip definisyonunu saglamakta
hem de internal ve eksternal nazal valv stabilitesini
korumaya yardimci olarak hava vyolu tikanikliklarini
engellemektedir.*16:17

Tas, lateral segmentin sefalik kismini eksize etmek yerine
bu dokuyu siperior bazl transpozisyon flebi olarak
hazirlamis ve scroll ligaman ile baglantisini bozmadan
lateral segmentin kaudal pargasinin dis ylzine sitiire
etmistir. Bu uygulamanin hem lateral segmentteki
konveksiteyi diizelttigini hem de internal nazal valv agisini
genislettigini saptamistir.t’ Ozmen ve ark, lateral
segmentin sefalik kismini kaudal kisimdan ayirdiktan
sonra sadece marjinal insizyon sinirindaki mukozal
baglantilarin korundugu cepler hazirlamislardir. ‘Sliding
alar cartilage flep’ olarak tarifledikleri flebi hazirlanan
cepe vyerlestirerek kaudal kikirdaga sitlire etmistir.
Sonugta sliding alar kartilaj flebinin tip destegini
arttirdigini gézlemlemislerdir.® Sliding alar kartilaj olarak
tariflenen bu teknikte scroll ligamentin yalniz longitudinal
lifleri korunmustur. Tellioglu ve Cimen, alt lateral
kikirdagin sefalik kismini  kaudal kikirdagin altinda
hazirlanan cep igerisine turn over ederek sitiire etmis ve
bu teknigin uzun dénemde alar pinch veya collapse
gelismesine neden olmadan basarili sonuglarin elde
edilebilecegini bildirmislerdir.?

Calismamizda Ozmen ve ark tekniginden farkli olarak
scroll ligaman kompleksinin longitudinal ve vertikal lifleri
tamamen korunmustur. Bu sayede alt lateral kikirdagin
sefalik kismi ve Ust lateral kikirdagin kaudal kismi
arasindaki baglanti bozulmamistir. Sonug olarak scroll
ligaman kompleksinin internal nazal valvi stabilize eden

etkileri sefalik eksizyondan etkilenmemistir. Ayrica
kaudal segmentin altinda hazirlanan cep, marjinal
insizyon sinirna  kadar degil flep genisligince

hazirlanmistir. Bu sayede kaudal ve sefalik kikirdaklarin
birbiri ile temasina engel olusturacak bosluklar elimine
edilmis ve kaudal segmentin konveksitesi giderilmis, daha
yass! bir hal almasi saglanmistir. Tag’'in uygulamasindan
farkh olarak ise sefalik tarafta flep olarak hazirlanan
segmentin mukoza ile baglantilari bozulmamistir.

Teknigin kolay ve uygulamasinin hizli olmasi 6nemli
avantajlari olmasina ragmen c¢alismanin bazi kisitliliklari
da bulunmaktadir. Bu teknigin kikirdak yapisi ¢ok glgli
hastalarda alt lateral kikirdagin disaridan belirginligini
arttirabilecegini distinmekteyiz. Retrospektif
degerlendirme yapilmasi nedeniyle internal nazal valv
acisindaki degisiklikleri objektif bir sekilde ortaya koyan
bir degerlendirme yapilamamis olmasi da sonuglar
Gzerinde kisithlik olusturmaktadir. Burun sekline yonelik
degerlendirmelerin  hasta  begenisine  dayanarak
yapilmasi ise subjektif bir degerlendirmedir ve kisisel
bazda farklihk gosterebilmektedir. Bu degisikliklerin
solunum glcligl olmayan salt rinoplasti hastalarinda
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prospektif bir calisma ile degerlendirilmesinin teknigin
etkilerinin daha iyi anlasiimasina yardimci olabilecegini
distiniyoruz.

Sonug

Scroll ligaman kompleksi destekli alar kikirdak flebi,
sefalik eksizyona bagh olusabilen alar kollaps ve pinch
deformitesini engelleyebilen etkin bir yontemdir. Yine de
objektif veriler ile etkinligin tespit edilmesi igin prospektif
bir calismaya ihtiyag vardir.
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Amag: Oliim kayitlari epidemiyolojik degerlendirmeler igin 6zel bir
6nem tasirlar. Bu arastirmanin amaci Kocaeli Universitesi Arastirma
ve Uygulama Hastanesi’'nde (KOUAUH) 2020 ve 2021 yillarinda
meydana gelen 6ltiimlerin kayitlar Gzerinden degerlendirilmesidir.
Yontem: Tanimlayici tipte bir ¢alismadir. KOUAUH, 2020 ve 2021
yillari 6lum kayitlari veri kaynagi olarak kullaniimistir. Toplam 1049
olum kaydi incelenmistir. Arastirmada incelenen degiskenler,
kayitlarda bulunan; dlen hastanin yasi, cinsiyeti, 6lim tarihi, 6lim
nedeni ve 6lumun gergeklestigi bolumdiir.

Bulgular: 2020 vyilinda, 30.178 hasta yatinlmis, 552 6lim
gerceklesmis; 2021 yiinda 39.151 hasta yatinlmig, 497 o6lim
gerceklesmistir. Buna gore 2020 ve 2021 yillarinda hastane mortalite
hizi sirasiyla; binde 18,29 ve binde 12,69 olarak hesaplanmistir. Olim
sayilari, aylara gore incelendiginde COVID-19 nedenli 6liimlerin Ekim
2020 ile Subat 2021 arasi donemde pik yaptigl gorilmustar.
Olimlerin gergeklestigi birimlere bakildiginda 2020 ve 2021
yillarinda sirasiyla %48,4 ve %57,9 ile erigskin yogun bakim uniteleri
ilk sirada gelmektedir. Oliimlerin, 2020 yilinda %25,4 ve 2021 yilinda
%26,8 ile en yiksek oranda COVID-19 nedeniyle gergeklestigi
gorilmistir. 2020 yilinda COVID-19 nedenli 6lumlerde vyas
ortalamasi (66,96+15,85), COVID-19 disi nedenli dlumlerin yas
ortalamasina (55,7526,62) gore istatistiksel olarak anlamli duzeyde
yuksek gorilmustir. (p=0,000, Mann-WhitneyU testi).

Sonug: 2020 ve 2021 yillarinda hastanede gozlenen 6&limlerde
cinsiyet ve yas dagiliminin benzer oldugu gorilmustir. Ancak COVID-
19 6zelinde 6limlerin anlamli derecede ileri yas grubunda meydana
geldigi gorilmustir. Her iki yilda da olimler en sik olarak yogun
bakim iinitelerinde meydana gelmistir. KOUAUH’de 6lim nedenleri
icinde her iki yilda da COVID-19 nedenli olimler ilk sirada yer
almistir.  Tanimlayici  bir galisma olarak bulgular Uzerinden
nedensellik kurulamasa da o6limlerin dagilimi 6zellikle pandemi
sureciyle ilgili fikir vermektedir.

Anahtar Kelimeler: Hastane 6lum kayitlari, mortalite hizi, 6lim
istatistikleri

ABSTRACT

Objective: Death records are of special importance for
epidemiologic evaluations. The aim of this study was to evaluate the
deaths that occurred in Kocaeli University Hospital (KOUH) in 2020
and 2021 through records.

Method: It is a descriptive study. KOUH death records for 2020 and
2021 were used as data source. A total of 1049 death records were
analyzed. The variables analyzed in the study were the age, gender,
date of death, cause of death and the department where the death
occurred.

Results: In 2020, 30.178 patients were hospitalized and 552 deaths
occurred; in 2021, 39.151 patients were hospitalized and 497 deaths
occurred. Accordingly, the hospital mortality rate was calculated as
18.29 per thousand and 12.69 per thousand in 2020 and 2021,
respectively. When the number of deaths were analyzed by months,
it was observed that deaths due to COVID-19 peaked between
October 2020 and February 2021. Looking at the units where deaths
occurred, adult intensive care units ranked first with 48.4% and
57.9% in 2020 and 2021, respectively. The highest proportion of
deaths were due to COVID-19 with 25.4% in 2020 and 26.8% in 2021.
In 2020, the mean age of deaths due to COVID-19 (66.96+15.85) was
statistically significantly higher than the mean age of deaths due to
non-COVID-19 (55.75%26.62) (p=0.000, Mann-WhitneyU test).
Conclusion: In 2020 and 2021, the gender and age distribution of
deaths observed in the hospital were similar. However, it was
observed that COVID-19-specific deaths occurred significantly in the
older age group. In both years, deaths occurred most frequently in
intensive care units. In both years, COVID-19-related deaths ranked
first among the causes of death in KOUH. As a descriptive study,
although causality cannot be established based on the findings, the
distribution of deaths gives an idea about the pandemic process.
Keywords: Hospital death records, mortality statistics, mortality rate
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Girig

Toplumun genel saglik duzeyinin degerlendirilmesi igin
en temel ve en degerli kaynak olan hayati olaylarin
kayitlarinin tutulmasi hemen tiim Glkelerde zorunludur.
Bu kayitlarin en o6nemlileri dogum ve o6lumle ilgili
kayitlardir. Oliim kayitlarn epidemiyolojik degerlendir-
meler igin 6zel bir 6nem tasirlar. Bunlar sadece bir
toplumda belirli siirede meydana gelen 6lim sayisini
degil bunun yani sira dlenlerin yas, cinsiyet, meslek gibi
ozelliklerini ve 6limiin tibbi nedenini de bildirir. Boylece
yas, cinsiyet, meslek ve nedene 6zel 6lim hizlari da elde
edilerek 6lim bakimindan yiiksek risk tasiyan gruplar ile
en ¢ok 6lime yol agan hastaliklar/nedenler bulunur. Bu
sayede hangi nedenlere ve gruplara yonelik dnlemler ve
uygulamalar gelistirilecegi belirlenir.?

Oliim Belgesi, en eski ve en kapsamh halk saghg
surveyans sistemlerinin  temelini olusturan 6lim
istatistiklerinin  kaynagidir.2  Ancak &lumlerle ilgili
istatistiklerin kalite ve gegerlilikleri 6lim nedenlerinin
tam ve dogru olarak kaydedilmesine baglidir. Ulkemizde
olim bildirimleri ve kayitlari 01.01.2013 tarihinden
itibaren ulusal diizeyde standart olarak Oliim Bildirim
Sistemi  (OBS) adi verilen sistem araciligiyla
gerceklestirilmektedir.?

Olim nedeni istatistikleri, toplumlarin saghgini izlemek
ve degisen epidemiyolojik kosullara etkin bir sekilde yanit
vermek icin édnemli bir aractir.* COVID-19 pandemisi
sirecinde de 6lim bildirimleri, farkli populasyonlarda ve
yerlerde giincel bir sorun olan COVID-19 pandemisinin
blylklagini 6lgmekte kullanilmis ve vaka bildirimlerine
kiyasla pandemiyi izlemek icin daha gilivenilir bir gbsterge
olarak gorulmistir. COVID-19 pandemisine bagli
olumlerin sayisinin dogru bir sekilde dlglilmesi, her llke
ve bolge icin pandeminin halk saghgi tGzerindeki etkisinin
blyiklGgini anlamasi agisindan ¢ok dnemlidir. Nitekim
yapilan bir analiz, COVID-19 salgini nedeniyle dlen insan
sayisinin  resmi  makamlarca aciklanan rakamlardan
kabaca U¢ kat daha fazla olabilecegini ortaya
koymaktadir. Ayrica bildirilen o6liimlerin glvenilirligi,
konuma gore ve zaman icinde buyuk farkhliklar
géstermektedir.®

Oliimleilgili verilerin dogru sekilde &lciilmesi, pandemiyle
ilgili ongorilerde bulunabilmek ve alternatif politika
seceneklerini arastirmak icin dogrudan bir veri kaynagi
oldugu gibi popiilasyonlar arasindaki enfeksiyon-6lim
oranindaki degisimin belirleyicilerini anlamak icin
gereklidir.

Hastane 6lum istatistikleri de hem toplumlarin saghgini
izlemek, hem saglik hizmetlerinin  etkinliginin
degerlendirilmesi, hem de hastane yonetimi agisindan
kullanilan énemli bir epidemiyolojik kaynaktir.®

Bu arastirmanin amaci Kocaeli Universitesi Arastirma ve
Uygulama Hastanesi'nde (KOUAUH) 2020 ve 2021
yilllarinda meydana gelen olimlerin; yasa, cinsiyete ve
nedenlerine gore dagilimlarinin belirlenmesi; COVID-19
pandemisinin, 6lim nedenleri ve sayilari Uzerindeki
etkisinin hastane boyutunda gosterilmesi ve hastane
hizmetlerinin planlamasina katki sunmaktir.
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Yontem

Arastirma Tasarimi ve Popiilasyonu

Tanimlayici tipteki bu arastirmada, retrospektif olarak
KOUAUH’de 2020 ve 2021 yillarinda gerceklesen hastane
olumleri incelenmistir. Arastirmaya 01 Ocak 2020-31
Aralik 2021 arasi ddnemde KOUAUH’de 6len tiim hastalar
dahil edilmistir. Arastirmanin incelenen degiskenleri
kayitlarda bulunan 6len hastanin yasi, cinsiyeti, 6lim
tarihi, 6lim nedeni ve olimin gergeklestigi bolimddr.
KOUAUH'de tiim 8lim nedenleri ICD-10"a gére kodlanip
kaydedilmektedir.  Analizlerde  kolaylhk saglamasi
agisindan 6lum nedenleri arastirmacilar tarafindan
yeniden kategorize edilerek COVID-19 Enfeksiyonuna
bagh olumler, neoplaziler, kardiyovaskiiler sistem
hastaliklari (KVS), solunum sistemi hastaliklari, COVID-19
disi enfeksiyon hastaliklari, yenidogan olimleri ve
konjenital hastaliklar, nérolojik hastaliklar ve serebro-
vaskiller olay (SVO), genitoiiriner sistem (GUS)
hastaliklari, gastrointestinal sistem (GIS) hastaliklari ve
diger nedenler olarak gruplandinlmistir. Oliimlerin
gerceklestigi servisler eriskin yogun bakim dniteleri,
pediatrik yogun bakim Uniteleri, dahili servisler, cerrahi

servisler, pediatrik servisler ve acil servis olarak
gruplandiriimistir.
istatistiksel Analiz
Veriler SPSS 21.0 istatistik paket programiyla
incelenmistir. Tanimlayici istatistikler uygulanarak

kategorik degiskenler sayl ve yizde olarak, numerik
degiskenler ortalama, standart sapma ve ortanca
degerler olarak gosterilmistir. Normallik varsayimi
Kolmogorov-Smirnov testi ile sinanmis olup, normal
dagilima uygun olmadig i¢in bagimsiz iki grubun
ortancalarinin karsilastirilmasinda Mann-Whitney U testi,
kategorik degiskenlerin karsilastiriimasinda Ki-kare testi
kullaniimistir. Ayrica hastane mortalite hizi, bir yilda dlen
hasta sayisinin ayni yilda yatan hasta sayisina bélinmesi
ile hesaplanmis olup binde olarak ifade edilmistir.
istatistiksel anlamlilik degeri p<0,05 olarak belirlenmistir.

Etik ve Yonetsel izinler

Arastirmanin gergeklestirilmesi ve 6lim verilerinin temin
edilmesi icin KOUAUH Bashekimliginden vyazili izin
alinmistir. Arastirmanin etik izni icin Kocaeli Universitesi
Girisimsel Olmayan Klinik Arastirmalar Etik Kurulundan
onay alinmistir (Karar No: KOU GOKAEK-2021/22.19.
Proje No: 2021/355).

Bulgular

KOU Arastirma ve Uygulama Hastanesi’nde 2020 yilinda
toplam 30.178 hasta yatmis ve 552 Olim
gerceklesmisken; 2021 yilinda 39.151 hasta yatmis ve 497
olim gergeklesmistir. Buna gore 2020 ve 2021 yillarinda
hastane mortalite hizi sirasiyla; binde 18,29 ve binde
12,69 olarak hesaplanmistir. Her iki yilda olenlerin yas,
cinsiyet ve 6lim nedenlerine gére dagilimlari Tablo 1'de
gosterilmistir. Buna goére cinsiyet dagilimina bakildiginda
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2020 yihnda olenlerin 329’unun (%59,6) erkek, 221’inin
(%40) kadin; 2021 yilinda olenlerin 289’unun (%58,1)
erkek, 208’inin (%41,9) kadin oldugu gorilmis ve yillar
arasinda cinsiyet acisindan istatistiksel  farkhhk
saptanmamistir(p=0,615). Ortanca yas her iki yilda da 65
olarak saptanirken; 2020 yilinda dlenlerin yas ortalamasi
58,64+24,82, 2021 vyilinda ise 59,26+24,06 olarak
saptanirken istatistiksel bir farkliik bulunmamistir
(p=0,686). Olim nedenlerine gére incelendiginde,
Olumlerin 2020 yilinda %25,4 ve 2021 yilinda %26,8 ile

birinci sirada COVID-19 nedeniyle gergeklestigi
goriilmistir. ikinci sirada gelen &liim nedeni 2020 yilinda
%16,5 ile neoplaziler olurken; 2021 yilinda %18,3 ile
kardiyovaskiler sistem hastaliklari oldugu gorilmistir.
Olim nedenlerinin vyillara gére karsilastiriimasinda
istatistiksel bir farklihk saptanmamistir (p=0,051).
Olenlerin ortalama yatis siiresi 2020 yilinda 13,1+17,8
ortanca 8 giin olurken, 2021 yilinda ise ortalama yatis
siiresi 14,4+17,6, ortanca 8 giin olup istatistiksel farklilik
saptanmamistir (p=0,239) (Tablo 1).

Tablo 1. KOU Arastirma ve Uygulama Hastanesi’nde 2020 ve 2021 yillarindaki 6liimlerin temel tanimlayici 6zelliklere gére dagilimi

n(% sutun)

2020 2021 P
YAS (Ortalamaz Standart Sapma) 58,64+24,82 59,26+24,06 0,686
CINSIVET
Erkek 329(59,6) 289(58,1)
Kadin 221(40,0) 208(41,9) 0,615
Toplam 552(100,0) 497(100,0)
OLUM NEDENLERI
COVID-19 Enfeksiyonu 140(%25,4) 133(%26,8)
Neoplaziler 91(%16,5) 79(%15,9)
KVS Hastaliklari 82(%14,9) 91(%18,3)
Solunum Sistemi Hastaliklari 82(%14,9) 39(%7,8)
COVID-19 Disi Enfeksiyon Hastaliklari 32(%5,8) 28(%5,6) 0.051
Yenidogan Olimleri ve Konjenital Hastaliklar 27(%4,9) 23(%4,6) '
Norolojik Hastaliklar ve SVO 26(%4,7) 21(%4,2)
GUS Hastaliklari 22(%4) 28(%5,6)
GiS Hastaliklari 12(%2,2) 16(%3,2)
Diger 32(%5,8) 36(%7,2)
YATIS SURESI (Ortalamaz Standart Sapma) 13,1+17,8 14,4 +17,6 0,239

KOU Arastirma ve Uygulama Hastanesi’nde 2020-2021
yillarinda meydana gelen 6limlerin gercgeklestigi birime
bakildiginda ise 2020 ve 2021 yillarinda sirasiyla %48,4 ve
%57,9 ile eriskin yogun bakim Uniteleri ilk sirada
gelmektedir. Bunu yillara gore sirasiyla %27,7 ve %19,1
ile dahili servisler ardinda da %12,7 ve %9,7 ile acil servis
izlemektedir. 2021 yihinda 2020 yilina gore eriskin yogun

bakimlardaki 6limlerin orani artmis, dahili servislerdeki
olimlerin orani ise azalmis olup bu degisim istatistiksel
olarak anlamli bulunmustur. (p=0,001)

Mortalite hizlarinda ise en ylksek hiz yillara gére sirasiyla
%0108,7 ve %098,86 ile eriskin yogun bakim Unitelerinde
iken en distiik mortalite hizi %00,94 ve %00,82 ile cerrahi
servislerde gorilmustir (Tablo 2).

Tablo 2. KOU Arastirma ve Uygulama Hastanesi’'nde 2020-2021 yillarinda meydana gelen limlerin servis gruplarina gére dagilimi ve

mortalite hizlari

SERVIS GRUPLARI SAYI(% siitun) MORTALITE HiZI (BiNDE)
2020 2021 p 2020 2021
Eriskin Yogun Bakim Uniteleri 267(%48,4) 288(%57,9) 108,70 98,86
Pediatrik Yogun Bakim Uniteleri 34(%6,2) 44(%8,9) 40,18 47,26
Dahili Servisler 153(%27,7) 95(%19,1) 0,001 15,33 7,5
Cerrahi Servisler 13(%2,4) 15(%3,0) ’ 0,94 0,82
Pediatrik Servisler 15(%2,7) 7(%1,4) 6,06 1,65
Acil Servis 70(%12,7) 48(%9,7) - -
Toplam 552(%100) 497(%100) 18,29 12,69
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Arastirmamizda 6lim nedenlerinin cinsiyete gore
dagilimi da incelenmis olup Tablo 3’te gosterilmistir.
Buna gore her iki yilda da 6lim nedenleri ile cinsiyet
acisindan istatistiksel olarak anlamli  bir farklihk
bulunamamistir (sirasiyla p=0,964 ve p=0,206) (Tablo 3).
Arastirmamizda 6lim nedenleri COVID-19 nedenli
olimler ile COVID-19 disi o6lumler olarak yeniden
kategorize edilerek incelenmistir. Buna gore cinsiyet
agisindan  bir fark bulunmazken yas agisindan
incelendiginde 2020 yilinda COVID-19 nedenli 6limlerde
yas ortalamasi (66,96+15,85), COVID-19 disi nedenli
Olimlerin yas ortalamasina (55,75+26,62) gore
istatistiksel olarak anlamh dizeyde yiksek gorilmustir
(p=0,000). 2021 yilinda ise COVID-19 nedenli 6limlerde
yas ortalamasi (63,18+16,04), COVID-19 disi nedenli

olimlerin yas ortalamasina (58,18+26,05) gore yiksek
oldugu goriilmis ancak istatistiksel olarak anlamli farklilik
saptanmamistir. (p=0,674). Her iki yilda gergeklesen
toplam 6limler incelendiginde COVID-19 nedenli
olimlerin yas ortalamasi (65,09+16,02), COVID-19 disi
nedenli oOlimlerin yas ortalamasindan (56,92+26,35)
istatistiksel olarak anlamli derecede ylksek gorilmustir
(p=0,003, Mann-Whitney U testi) (Tablo 4).

COVID-19 nedenli olimler ile COVID-19 digi olimler
arasinda gozlenen bir diger farkhhk 6limin gergeklestigi
aylarda saptanmistir. Buna gore COVID-19 disi 6lumler
dalgali seyir gosterirken, COVID-19 nedenli 6limlerin
Ekim 2020 ile Subat 2021 arasi donemde pik yaptig
goralmustar (Sekil 1). 2020 yihinda olimlerin %32,1’i
Kasim-Aralik aylarinda gergeklesmistir.

Tablo 3. Olim nedenlerinin 2020 ve 2021 yillarinda cinsiyete gére dagilimi

2020 2021
OLUM NEDENLERI Erkek (n) Kadin (n) Erkek (n) Kadin (n)
(% siitun) (%sutun) P (% stitun) (% siitun) P
COVID-19 Enfeksiyonu 87(%26,8) 53(%24,1) 75(%26,0) 58(%28,2)
Neoplaziler 59(%18,2) 32(%14,5) 48(%16,7) 31(%15,0)
KVS Hastaliklari 47(%14,5) 35(%15,9) 51(%17,7) 40(%19,4)
Solunum Sistemi Hastaliklari 47(%14,5) 35(%15,9) 21(%7,3) 18(%8,7)
COVID-19 Disi Enfeksiyon Hastaliklari 17(%5,2) 15(%6,8) 0.964 14(%4,9) 14(%6,8) 0.206
Yenidogan Oliimleri ve Konjenital Hastaliklar 15(%4,6) 11(%5,0) ’ 11(%3,8) 12(%5,8) ’
Norolojik Hastaliklar ve SVO 16(%4,9) 10(%4,5) 17(%5,9) 4(%1,9)
GUS Hastaliklari 13(%4,0) 9(%4,1) 19(%6,6) 9(%4,4)
GiS Hastaliklari 6(%1,8) 6(%2,7) 13(%4,5) 3(%1,5)
Diger 18(%5,5) 14(%6,4) 19(%6,6) 17(%8,3)
Toplam 325(100) 220(100) 288(100) 206(100)
100
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Sekil 1. Aylara gore COVID-19 ve digi 6limlerin dagilimi
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Tablo 4. COVID-19 nedenli ve COVID-19 disi nedenli 6liimlerin yillara gore cinsiyet ve yas ortalamalari

COVID-19 Nedenli Oliimler COVID-19 Disi Oliimler P
2020 2021 2020 2021 2020 2021
Cinsiyet(n)
Erkek (%) 87(%62,1) 75(%56,4) 238(%58,8) 213(%59,0) 0,483 0,602
Kadin (%) 53(%37,9) 58(%43,6) 167(%41,2) 148(%41,0)
Yas 66,96+15,85 63,18+16,04 55,75+26,62 58,18+26,05 0,000 0,674
Toplam 65,09+16,02 56,92426,35 0,003
Tartisma yasin 6énemli bir risk faktord oldugunu gosteren diger

Bu arastirmada KOU Arastirma ve Uygulama Hastanesi
2020 ve 2021 yillarina ait 6lim kayitlar degerlendirilmis
olup hastane 6lim hizlarinin hesaplanmasi, 6limlerin
tanimlayici 6zelliklerinin ortaya konmasi ve o6zellikle
COVID-19 basta olmak dzere 6lim nedenlerinin
belirlenmesi agisindan 6nemli bilgiler saglanmistir.
Bununla birlikte bazi sinirhliklar bulunmaktadir. Oncelikle
arastirmamizda incelenen veriler kayitlarda bulunan
degiskenlerle sinirli oldugundan daha ayrintili inceleme
yapilamamistir. Arastirmanin diger bir kisithhgi ise 61im
kayitlarinin dogru taniyla kaydedilmemis olma olasiliginin
bulunmasidir.

Calismamizda 2020 yilinda hastane mortalite hizi binde
18,9 olarak saptanirken, 2021 yilinda mortalite hizi
%43,8'lik bir azalisla binde 12,69 olmustur. Ayni
hastanede 2019 vyilinda meydana gelen o&limlerin
incelendigi bir rapora gore 2019 yilinda hastane mortalite
hizi binde 14,77 olarak saptanmis olup 2020 yilinda 6lim
hizinda %23,8'lik bir artis oldugu gorilmustir.”
Cilingiroglu ve ark. tarafindan Hacettepe Universitesi
Eriskin Hastanesinde 2004 yilinda yapilan benzer bir
calismada ise mortalite hizi hesaplanmamakla birlikte bir
yilda yatan hastalarda 6liim orani bizim ¢alismamiza goére
daha yiiksek saptanmis olup %2,8 olarak bildirilmistir.®
Gazi Universitesi Tip Fakiiltesi Hastanesinde 2007 yilinda
yapilan 6lim nedenleri c¢alismasinda mortalite hizi
hesaplanmamakla birlikte bir yilda toplam 1065 hastanin
éldugi gorulmustir.®® Bu farkhhklarin aradan gecen
zaman icinde tibbi gelismelere bagh olarak olum
oranlarinin azalmasiyla iliskili olabilecegi séylenebilir.
Olamlerin tanimlayici ozellikleri agisindan
degerlendirildiginde 2020 ve 2021 villarinda vyas
ortalamasinin benzer oldugu goriilmis olup her iki yil igin
de ortanca yas 65 olarak bulunmustur. Bu durum
hastanede bir 6nceki yil yapilan ¢alismayla uyumlu olup,
Cilingiroglu ve ark. calismasinda da ortanca yas 64 olarak
saptanmistir.”® Cinsiyet dagilimina baktigimizda 2020 ve
2021 yillarinda sirasiyla 6liimlerin %59,6’s1 ve %58,1’i
erkeklerden olusmaktadir. Onceki yillarda yapilan diger
calismalarda da arastirmamizla benzer sekilde olenler
icinde erkeklerin daha fazla oldugu saptanmistir.”® Bu
noktada dikkat ¢eken bir bulgu olarak 2020 yilinda ve
2020-2021 yillarindaki toplam COVID-19 nedenli
Ollimlerde istatistiksel olarak anlamli diizeyde vyas
ortalamasinin yiiksek oldugu gorilmdistir. Bu durum
COVID-19 enfeksiyonuna bagh mortalite Gzerinde, ileri
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calismalarla uyumluluk géstermektedir.®° Calismamizda
COVID-19 nedenli o6limlerdeki ortanca yas 67 ve
ortalama yas 65,0+16,02 olarak bulunurken Mena ve ark.
tarafindan ispanya’da bir tniversite hastanesinde yapilan
calismada COVID-19 nedenli 6limlerin ortanca yasinin
77,5 oldugu belirlenmistir.® italya’da yapilan baska bir
calismada ise COVID-19 nedeniyle hastanede &lenlerin
yas ortalamasi Mart-Mayis 2020 doneminde 80.1+10.6
olarak saptanirken Haziran-Agustos 2020 ddneminde
82.8+11.1 olarak saptanmigtir.’® Calismamizda COVID-19
nedenli 6limlerin yas ortalamasi diger érneklere kiyasla
daha dusiktir bu durumun olasi nedenleri arasinda
calismamizin yapildigl hastanenin bulundugu bolgedeki
tek COVID-19 hastanesi olmamasi ve COVID-19 nedenli
olimlerin diger hastanelere dagilmis olmasi nedeniyle
temsiliyetin tam olarak saglanamamasi yer aliyor olabilir.
Yas dagiliminda goérilen bu durumun olasi nedenlerinin
aydinlatiimasina yonelik ileri arastirmalar yapilmasi
gerekmektedir.

Olim nedenleri acgisindan degerlendirildiginde 2020
yilinda tim dinyada yaygin bir sorun halini alan ve
pandemi olarak ilan edilen COVID-19 enfeksiyonu daha
onceki yillarda goriilmeyen bir 6lim nedeni olarak 6lim
kayitlarinda ilk sirada yer almaktadir. 2020 vyilinda
hastanede 6limler en sik olarak %25,4(n=140) ile COVID-
19 nedeniyle gergeklesmistir. %22,3 ile bir dnceki yilin en
stk 6lim nedeni olan kardiyovaskiiler sistem hastaliklari
ise 2020 yilinda %14,9(n=82) ile en sik Uglncl 6lim
nedeni olmustur. Neoplazi nedenli Olimler ise
%16,5(n=91) ile en sik gorilen ikinci 6lim nedeni
olmustur.2021 yilinda da 2020 ile benzer sekilde en sik
gorilen o6lim nedeni, olimlerin %26,8’ini olusturan
COVID-19 olmustur. Calismamizda KOU Hastanesi
ozelinde gorilen bu durum, COVID-19 pandemisinin
yikicligl ve saghk sistemi Uzerinde yarattigi baski
hakkinda genel bir fikir vermektedir. Pandemiden 6nceki
yillarda Universite hastanelerinde yapilan calismalarda
ise neoplaziler ve KVS hastaliklari nedenli 6limler ilk
siralarda yer almistir.”®1! Amerika Birlesik Devletleri’nin
2020 ve 2021 yillari 6lum istatistiklerine bakildiginda her
iki yil icin de ilk sirada KVS hastaliklari nedenli olimler,
ikinci olarak neoplazi nedenli dlimler ve lgilincl sirada
COVID-19 nedenli 8liimlerin geldigi gérilmektedir.?
Ulke geneli agisindan degerlendirildiginde Tirkiye’'de
6lim nedenleri Tirkiye Istatistik Kurumu (TUIK)
tarafindan agiklanmaktadir. Ancak TUIK 2020 ve 2021
yillarina ait ulusal 6lim istatistiklerini henliz paylasmamis
oldugundan; elde edilebilen en son ulusal veri olan TUIK
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2019 yilina ait 6lim nedeni istatistiklerinde incelenmistir.
Buna gore Ulke genelinde en sik 6lim sebebinin %37,8 ile
kardiyovaskiler hastaliklar ardinda da %19,3 ile
neoplaziler oldugunu gérilmistiir.'® Bu noktada, COVID-
19 enfeksiyonuna bagh 6limlerin fazla olmasinin yani sira
COVID-19 disi nedenlere bagli hastane basvurularinin
pandemi nedeniyle azalmis olabilecegi ve bunun da
hastanede gergeklesen diger nedenli oOlimlerde bir
distise yol agmis olabilecegi dustlinulebilir. Yapilan bir
¢alismada pandemi déneminde bir yil 6nceki ayni
doénemle karsilastirildiginda, hastaneye kabullerde tiim
inme gegiren hasta sayilarinda %50, iskemik inme
sayllarinda %44, intrakraniyal hemoraji sayilarinda
%62,5, geciciiskemik atak sayilarinda %87,5 diisiis oldugu
gosterilmistir.’* Diinya Saghk Orgiitiniin  yayinlamis
oldugu Diinya Saglik istatistikleri 2022’de COVID-19’ bagli
olarak ortaya ¢ikan mali kisitlamalar, ulasim zorluklari ve
enfeksiyona maruz kalma korkusu nedeniyle kisilerin
bakim arayisina girememesi veya isteksiz olmasinin da
saglk hizmetlerini etkiledigi ve bunun sonucunda
milyonlarca insanin hayati ©6nem tasiyan saglik
hizmetlerinden mahrum kaldigi bildirilmistir.*®

Ek olarak, dogrudan SARS-CoV-2 enfeksiyonunun neden
oldugu asiri 6lim oranti ile pandeminin dolayli bir sonucu
olarak olim nedenlerindeki degisiklikleri ayirt etmeye
yardimci olmak igin daha fazla arastirma yapilmasi
gerekmektedir.®

Sonuc olarak bu calismada KOU Arastirma ve Uygulama
Hastanesi 6lim kayitlarina gére 2020 ve 2021 yillarinda
o6lim nedenleri icinde COVID-19 nedenli olimler ilk
sirada yer almistir. Bu durumun COVID-19 pandemisi
siirecinde yasanan hizmet alma ve hizmet sunumundaki
olasi sorunlarla ilgisinin incelenmesi ve daha ileri
arastirmalar yapilmasi gerekmektedir.
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/ ABSTRACT

Objective: The difficulties experienced in the treatment of
prostate cancer and the excess of side effects due to
chemotherapy have brought the search for alternative treatment
strategies. In recent studies, it is known that Rutin (RUT) has an
anti-cancer effect on cancer cells. Our study aimed to determine
the effects of RUT on epithelial to mesenchymal transition (EMT)
in prostate cancer cells, for the first time.

Methods: The anticancer effect of RUT in prostate cancer cells
(PC-3) was examined by WST-1, Annexin V ELISA, DAPI and
Acridine Orange staining, and the anti-cancer and anti-metastatic
properties of RUT were evaluated with the Scratch Assay test. The
expression level of Bax, Bcl-2, Snail, Twist, Vimentin and E-
cadherin genes was evaluated by RT-PCR.

Results: The cells were treated with RUT (500, 750, 1000 and 1500
uM) for 24 and 48 hours. The viability rates decreased with
increasing RUT concentration depending on dose and time
(p<0.01). Free Annexin V protein decreased, and apoptotic cells
increased depending on the increasing RUT concentration
(p<0.01). There was a reduction in the migrating cells, especially
at 750 and 1000 puM RUT concentrations. There was a significant
increase (14.22-fold) in E-cadherin mRNA level after 1500 uM RUT
treatment (p<0.01). Additionally, the mRNA level of Snail, Twist
and Vimentin decreased at higher RUT concentrations (p<0.01).
Conclusion: The existence of RUT's potential to inhibit epithelial
to mesenchymal transition and promote apoptosis has been
demonstrated. It is also recommended to explore the effects of
RUT on EMT in vivo.

Keywords: Prostate cancer, rutin, epithelial to mesenchymal
transition, apoptosis
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Amag: Prostat kanseri tedavisinde yasanan zorluklar, kemoterapi
nedeniyle gorilen yan etkilerin fazlaligi alternatif tedavi
stratejileri arayisini glindeme getirmistir. Son yillarda yapilan
arastirmalarda Rutin (RUT)'in kanser hicreleri Uzerinde anti-
kanser etki gosterdigi bilinmektedir. Bu nedenle g¢alismamizda
RUT’un prostat kanseri hiicrelerinde epitelyalden mezenkimale
gecis (EMT) Uzerindeki etkilerinin ilk defa belirlenmesi
amaglanmigtir.

Yontem: Prostat kanseri hicrelerinde (PC-3) RUT’un antikanser
aktivitesi WST-1, Annexin V ELISA, DAPI boyama ve Akridin Oranj
(AO) boyama ile belirlenerek, RUT'un anti-kanser ve anti-
metastatik 6zellikleri Scratch (Cizik) Assay testi ile degerlendirildi.
Bax, Bcl-2, Snail, Twist, Vimentin ve E-kaderin genlerinin mRNA
ifade diizeyi RT-PCR analizi ile belirlendi.

Bulgular: PC-3 hicrelerine, farkli konstrasyonlarda (500, 750,
1000 ve 1500 uM) ve farkli zamanlarda (24 ve 48 saat) RUT
uygulandi. Canlilik oranlarinin doza ve zamana bagli olarak artan
RUT konsantrasyonuna bagh olarak azaldigi gézlendi (p<0.01).
Ayrica artan RUT konsantrasyonuna bagh olarak serbest Annexin
V proteinin azaldigl ve apoptotik hicrelerin arttigi belirlendi
(p<0.01). Ozellikle 750 ve 1000 uM RUT konsantrasyonlarinda gog
eden hicre sayisinda azalma oldugu ortaya kondu. RT-PCR analizi
sonucu elde edilen verilerde 1500 uM RUT muamelesi sonrasi E-
Kaderin mRNA seviyesinde 14.22-kat olarak belirgin bir anlamh
artis oldugu belirlendi (p<0.01). Diger yandan EMT sirecinde yer
aldigi bilinen Snail, Twist ve Vimentin mRNA ifade diizeyinin artan
RUT konsantrasyonuna bagli olarak azaldigi ortaya konuldu
(p<0.01).

Sonug: RUT’un epitelden mezenkimal gegisi engelleme ve
apoptozu tesvik edici potansiyelinin varligl ortaya konulmustur.
Ayrica RUT’un EMT (izerine olan etkilerinin daha ileri molekiler
analizler ve in vivo olarak arastirilmasi 6nerilmektedir.

Anahtar Kelimeler: Prostat kanseri, rutin, epitelyalden
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Introduction

Further research into the various signaling pathways
involved in the pathogenesis of cancer is necessary since
it is a very complex and multifaceted disease defined by
the unrestricted proliferation of aberrant cells that have
the capacity to assault and spread throughout the body.?
Prostate cancer is one of the most commonly diagnosed
cancers with high fatality rates, particularly among men.2
According to the American Cancer Society, men have a 1
in 9 risks of being diagnosed with cancer during their
lifetime. An estimated 1 in 41 men dies from prostate
cancer.? Although the incidence of prostate cancer is
related to age, the rate of diagnosis increases with age.?
For the treatment of advanced prostate cancer and
increased patient compliance, novel therapies also are
required.

The biggest family of polyphenolic chemicals originating
from plants, flavonoids have a variety of biological effects
in a wide range of mammalian cell systems.? In recent
years, the performance of flavonoids to prevent and treat
prostate cancer has become the focus of attention due to
the inverse relationship between a diet enriched with
flavonoids and prostate cancer incidence.* One of the
most well-known flavonoids, rutin (RUT), is best known
for its anti-inflammatory and antioxidant capabilities.®
RUT is a plant-derived flavonoid found in various
vegetables, fruits and medicinal plants.! RUT, a
phytochemical with anti-carcinogenic properties, is one
of the powerful antioxidants with biochemical effects,
particularly in cancer treatment.® In the literature, many
studies have shown that RUT inhibits cancer cell
proliferation through cell cycle arrest and apoptosis in
some cancer types.>®’ It has been shown that RUT
inhibits the in vitro proliferation of cancer cell.”

The epithelial to mesenchymal transition (EMT) program
is defined as a condition that causes tumor metastasis, in
which epithelial cells slowly transform into mesenchymal
cells, where they lose epithelial functions.® The earliest
occurrence in EMT can be expressed as the loss of cell
polarity and occurs due to the loss of epithelial proteins
(E-cadherin and Vimentin).2 By regulating the expression
of the cadherin family of proteins (Snail and Twist)
modulate cell adhesion.® Snail and Twist stand out as
EMT-inducing transcription factors and have an
important role in EMT.X° The results of many studies have
shown a relationship between EMT markers and poor
prognosis in carcinoma types, including but not limited to
prostate, breast, liver, lung, pancreatic and bladder
carcinomas.°

The pharmacokinetic restrictions and unfavorable side
effects of chemotherapeutic medicines in the treatment
of metastatic prostate cancer have recently drawn
attention to the development of novel anticancer
agents.!! The pleiotropic tasks of EMT related to
metastasis and therapy resistance create great
therapeutic opportunities to increase the effectiveness
of chemotherapy, targeted therapy or immunotherapy,
and to prevent EMT.! Therefore our work was aimed to
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investigate the effects of RUT on EMT in prostate cancer
cells.

Methods

Cell Culture Conditions

RUT (Tokyo Chemical Industry) was purchased
commercially PC-3 cell line was used as the prostate
cancer cell line and is available in Department of Biology.
PC-3 cells were cultured in RPMI 1640 medium
containing 10% FBS (Gibco) and penicillin/streptomycin
at 37°C and 5% CO.. HUVEC cells were used only for
viability analysis. HUVEC cells were cultured in DMEM
medium containing 10% FBS and penicillin/streptomycin
at 37°C and 5% CO..

Cell Viability Analysis

The WST-1 assay utilize tetrazolium salts to measure
metabolic activity in active cells. According to the assay
methodology, cellular mitochondrial dehydrogenases
convert the tetrazolium salt to formazan. For this reason
WST-1 analysis was performed to determine the
cytotoxic effect of RUT in PC-3 cells. For this purpose,
cells were first seeded in 96-well cell culture plates at
2x10* cells/well. They were treated with different
concentrations of RUT (500, 750, 1000 and 1500 uM) for
24 and 48 hours. After, WST-1 dye addition to the cell
culture medium incubated for 1-4 hours at 37°C, and
measurements were made in a microplate reader
(Chromate) at 450 nm wavelength. Control cell viability
not treated with RUT was accepted as 100%, and viability
rates of experimental cells were expressed as “%”.

ELISA Analysis

Annexin V ELISA analysis was made to determine the
apoptotic effect of RUT on PC-3 cells. For this purpose,
cells were first cultured in six-well plates at 1x10°
cells/well. They were treated with different
concentrations of RUT (500, 750, 1000 and 1500 uM) for
24 hours. Following incubation, the Human Annexin V
ELISA kit (ab119503) was used in accordance with the
manufacturer's instructions.

Acridine Orange (AO) and DAPI (4',6-diamidino-2-
phenylindole) Staining

AO and DAPI staining was used to evaluate the effect of
RUT on cell and nuclear morphology in PC-3 cells. For this
purpose, cells were first cultured in six-well plates at
2x10° cells/well. They were treated with different
concentrations of RUT (500, 750, 1000 and 1500 uM) for
24 hours. The cells were fixed with a 4%
paraformaldehyde (PFA). Then, the cells were washed
and treated with AO dye (100 mg/mL) and DAPI, and the
images were taken under a fluorescent microscope
(Olympus).
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Scratch Assay

The scratch assay was performed to explore the anti-
migrating capacity of RUT. For this purpose, the cells
were first cultured in six-well plates at 2x10° cells/well
and the “+” shape was given to the wells with a 1000 ml
pipette tip. They were treated with RUT (500, 750, 1000
and 1500 uM) for 24 hours. After incubation, cells were
fixed with a 4% paraformaldehyde (PFA) solution for 30
minutes. Afterward, the images were taken under an
inverted microscope (Nikon).

RT-PCR Analysis

To determine the effect of RUT on the mRNA levels of
Bax, Bcl-2, Snail, TWIST1, Vimentin and E-cadherin in PC-
3 cells, RT-PCR analysis was performed. For this purpose,
cells were seeded in Tz cell culture flasks at 1x10°
cells/well. They were incubated with different
concentrations of RUT (500, 750, 1000 and 1500 uM) for
24 hours. After incubation, RNA isolation was performed
using Xtrazol (Biofroxx) according to the appropriate kit
protocol. The obtained RNA levels were measured at 260
nm in a spectrophotometer (Thermo Fisher Scientific)
and after controlling the quality and concentration, 5 pg
of RNA was converted into cDNA using appropriate kits
containing Reverse Transcriptase. The obtained cDNA is
diluted with nuclease-free distilled water and after the
primers suitable for Bax, Bcl-2, Snail, TWIST1, Vimentin
and E-cadherin genes are obtained from the company,
the appropriate reaction mixture was prepared. As a final
step, the reaction was carried out by adjusting the RT-
PCR conditions and the number of cycles (Bio-Rad, CFX
Connect).
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Statistical Analysis

"SPSS 22.0" statistical program was used to evaluation
and p<0.05 was accepted as statistically significant.
Differences between cell viability percentages were
evaluated by one-way analysis of variance (Post-Hoc
Tukey). The differences in mRNA expression levels, which
vary depending on the dose and time, were compared
statistically with the web-based analysis software
(https://www.qgiagen.com/tr/shop/genes-and-
pathways/). All analyzes were carried out in Kocaeli
University, Department of Biology, Biotechnology
laboratory.

Results

The Effects of RUT on Cell Viability

WST-1 analysis was used to determine the cytotoxic
effect of RUT on PC-3 and HUVEC cell lines (Figure 1). Our
findings demonstrate that the proliferation rates of cells
treated with different concentrations of RUT (62.5, 125,
250, 500, 1000 and 1500 puM) for 24 and 48 hours
decreased significantly depending on the RUT
concentration and time in PC-3 cells (Figure 1A, p<0.05).
However, it was determined that RUT at 500 and 750 uM
concentrations had a toxic effect on HUVEC cells for 48 h
(Figure 1B). Based on the data obtained from the viability
analysis results, RUT concentrations of 500, 750, 1000
and 1500 uM were determined to be used for 24 hours,
respectively, in further analysis.
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Figure 1. The cytotoxic effect of RUT in PC-3 and HUVEC cells. The viability rate was determined after treated with different concentrations of RUT (62.5,
125, 250, 500, 750, 1000 and 1500 uM) and statistically analyzed for 24 and 48 h (*p<0.05, **p<0.01).

The Effects of RUT on free Annexin V Protein Level

It was observed that there was a significant decrease in
free Annexin V protein level (p<0.01, Figure 2). It has
been determined that 500, 750, 1000 and 1500 uM RUT
treatment decreased free Annexin V protein levels (7.12,
5.85, 4.82, 3.87 and 3.39 ng/mL, respectively) in PC-3
cells (p<0.05). Therefore, it was determined that RUT
induced apoptosis depending on the increasing
concentrations.
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The Effects of RUT on Cell and Nucleus Morphology

Morphological  changes  caused by  different
concentrations of RUT in PC-3 cells and nuclei were
visualized by AO and DAPI staining (Figure 3). In PC-3
cells, it was observed that apoptotic morphological
changes increased in cells and nuclei depending on the
increasing  concentration of RUT. Chromatin
condensation, cell and/or cytoplasmic shrinkage were
observed in PC-3 cells. In addition, nuclear blebbing was
determined especially in PC-3 cells that were treated
with 1000 and 1500 uM RUT. Compared to the control
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group, PC-3 cells treated with RUT showed disruption of
cell membrane integrity, nuclear blebbing and
cytoplasmic shrinkage. It was determined that apoptotic
cell and nucleus changes were observed the most in PC-
3 cells, especially in 1000 and 1500 uM RUT in PC-3 cells.

Annexin V

Annexin V (ng/mL)

RUT concentration (uM)

Figure 2. The effect of RUT on the level of free Annexin V protein in PC-
3 cells. The level of free Annexin V protein was determined after treated
with different concentrations of RUT (500, 750, 1000, and 1500 uM) and
statistically analyzed for 24 h (**p<0.01).

AQ DAFPIL

Control

500 pM RUT

750 pM RUT

1000 pM RUT

1500 pM RUT

Figure 3. The effect of RUT on cell and nucleus morphology in PC-3 cells.
The cells treated with RUT (500, 750, 1000 and 1500 uM), general
morphology by AO staining and nuclear morphology by DAPI staining
were visualized.

The Effects of RUT on Cell Migration

The effect of RUT on the migration capacity of cells was
visualized by performing a scratch assay (Figure 4). PC-3
cells treated with RUT showed that the rate of migration
of cells was decreased especially at 750 and 1000 uM
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RUT. These results reveal that RUT has anti-migratory
properties as well as apoptotic properties in PC-3 cells.

Control

500 pM RUT

750 puM RUT

1000 uM RUT

1500 M RUT

Figure 4. The effect of RUT on migration capacity in PC-3 cells. The cells
treated with RUT (500, 750, 1000 and 1500 puM) and visualized.

The Effects of RUT on Gene Expression Levels

The effect of RUT on mRNA levels of Bax, Bcl-2, E-
cadherin, Snail, Twist and Vimentin in PC-3 cells was
determined by RT-PCR analysis (Figure 5). It was
determined that EMT-inducing factors Snail, Twist and
Vimentin, and Bax gene expression with pro-apoptotic
effect decreased due to increasing RUT concentration,
and there was a significant increase in mRNA levels of Bcl-
2 and E-Cadherin gene expression, which have anti-
apoptotic activity. (p<0.01).
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Figure 5. The effect of RUT on mRNA levels of Bax, Bcl-2, Snail, TWISTI1,
Vimentin and E-cadherin in PC-3 cells was determined by RT-PCR
analysis and statistically analyzed (**p<0.01).
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The increase in Bax expression and the decrease in Bcl-2
expression, which supported the increase in apoptosis
with the increase in RUT concentration, supported the
Annexin V ELISA analysis and AO staining images, and the
decrease in the expression of Snail, Twist and Vimentin.
Together with the gene-level data we obtained, the
existence of RUT's potential to inhibit mesenchymal
transition from the epithelium and promote apoptosis
has been demonstrated.

Discussion

RUT has been shown to decrease the cell viability of
cancer cells.® RUT, has been shown to regulate several
signaling pathways. More in vitro and in vivo researches
are needed to assess the potential of RUT as an adjuvant
and chemotherapeutic agent.® Therefore, in our study,
the effect of RUT on the EMT program was evaluated for
the first time. When we evaluated the obtained results,
the suppressive effect of RUT on the EMT program was
revealed for the first time.

It has been reported that up-regulation of Bcl-2 prevents
cell death and creates disease pathogenesis with
cytokine production. Bax protein initiates the process
cascade via releasing cytochrome ¢ out from
mitochondria, which leads to apoptosis.’> RUT causes
growth inhibition in human glioblastoma cells by
suppressing the expression of pro- and anti-apoptotic
genes, induction of cell cycle arrest.'® Similarly, Khan et
al.’* demonstrated that RUT causes apoptosis by
arresting the cell cycle in cervical cancer cells.
Additionally RUT induces apoptosis in colon cancer cells
using mitochondria-mediated apoptotic pathways.?®
Satari et al.? found that after the combined treatment of
anticancer drug (5-fluorouracil, 5-FU) and RUT at
different concentrations to PC-3 cells, the application of
5-FU/ and RUT separately or using a combination,
increased apoptosis in PC-3 cells. In addition, the
combination of 5-FU/RUT has determined a high level of
Bcl-2 protein suppression in PC-3 cells. In our study, Bcl-
2, which has anti-apoptotic and pro-apoptotic activity,
and Bax gene expression, which has the pro-apoptotic
effect, decreased depending on increasing RUT
concentration. The increase in Bax expression and
decrease in Bcl-2 expression, which supported the
increase in apoptosis with the increase in RUT
concentration, supported the Annexin V ELISA analysis
and AO staining images.

EMT is linked to cancer growth, migration, and
metastasis during prostate carcinogenesis, and
mesenchymal markers and transcription factors are
substantially elevated. Epithelial cell markers such as E-
cadherin are downregulated. While there is a loss of cell-
cell adhesion in the EMT process, mesenchymal markers
such as vimentin and N-cadherin increase and allowing
cells to migrate to secondary sites or organs. This process
has been evaluated as a molecular target to inhibit EMT
in prostate cancers.’® RUT is also effective in colon
adenocarcinoma cells by cell cycle arrest in G1 phase and
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regulation of microRNAs, messenger RNAs and
transcription factors and exhibits anti-angiogenic
properties in vitro.'”1® Additionally Ben Sghaier et al.’®
demonstrated that RUT inhibits proliferation and
decreases adhesion and migration of human lung and
colon cancer cells. In our study, the increase in E-cadherin
gene expression and the decrease in Snail, Twist and
Vimentin expression after the highest concentration of
RUT (1500 uM) treatment support the existence of its
anti-migratory effect. Despite the promising anticancer
effects of RUT in preclinical studies, barriers to its clinical
transition have been observed. The low solubility, high
metabolism, low gastrointestinal absorption, and low
bioavailability of RUT limit its ability to reach appropriate
concentrations in tumor tissues.!® To increase the
bioavailability and effectiveness of RUT as an anticancer
agent, many strategies include the combination of RUT
with other chemotherapeutic medications, RUT synthetic

analogs, and RUT-nano-formulations are additional
choices.
Conclusions

With the findings obtained at the end of the present
study, an important development will be created in the
preparation  of  biologically sourced, specific,
biotechnologically innovative chemotherapeutics that
can be used in the treatment of various cancer types.
While increasing the benefit to the patient, undesirable
side effects may decrease or disappear completely
because the patient will be exposed to lower doses. We
concluded that RUT has value as a new anti-metastatic
agent and can be considered as promising multi-targeted
nutraceutical agent that provides various health benefits
in general.
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/ ABSTRACT

Obijective: Indeterminate CT findings can complicate and delay
the diagnosis of COVID-19 pneumonia in the emergency
department in comorbid patients. The aim of the study is to
analyze indeterminate chest CT findings and differentiate
predictive features in RT-PCR positive and negative patients,
which can be diagnostic for COVID-19 pneumonia.

Methods: In this cross-sectional study, patients suspected of
COVID-19 pneumonia whose CT reports were indeterminate were
retrospectively reviewed. All CT variables and comorbidities were
recorded blindly. Lesions were compared by means of location,
multiplicity, configuration, distribution, and margin characteristics
between RT-PCR positive and negative patients.

Results: A total of 81 patients were enrolled in the study. Thirty-
five (43.2%) had positive RT-PCR tests, and 46 (56.8%) had
negative tests. Well-defined central GGO and tree-in-bud nodules
were frequently seen in RT-PCR negative patients (p=0.016 and
p=0.027, respectively). The lesions were located in the left lower
lobe in 16 (45.7%) of the RT-PCR positive patients and 34 (73.9%)
of the RT-PCR negative patients (p=0.010). Non-dependant
location was recorded in 68.6 % of the RT-PCR positive patients
and 54.3% of the negative patients. Regarding the binary
regression analysis, only the presence of non-dependent density
(OR: 4.91, 95% Cl:1.12-20.21) and the absence of tree-in-bud
nodules (OR: 0.15, 95% Cl:0.03—0.78) were found to be
independent predictors of positive RT-PCR test results.
Conclusion: Lesions in the non-dependent part of the lung may be
related to positive RT-PCR test results. The presence of tree-in-
bud nodules may be a predictor of negative results.

Keywords: Computed tomography, pneumonia, coronavirus,

\_ covip-19

oz

Amag: Belirsiz BT bulgulari, acil serviste komorbiditeleri olan
hastalarda COVID-19 pnémonisi tanisini  zorlastirabilir ve
geciktirebilir. Bu galismanin amaci, belirsiz akciger BT bulgularini
analiz etmek ve COVID-19 pnémonisi igin tanisal olabilecek RT-PCR
pozitif ve negatif hastalarda prediktif 6zellikleri ayirt etmektir.
Yoéntem: Bu kesitsel ¢alismada, BT raporlarinda belirsiz olarak
tanimlanan lezyonlari olan ve COVID-19 pndmonisinden
suphelenilen hastalar retrospektif olarak incelendi. Tim BT
degiskenleri ve komorbiditeler kér olarak kaydedildi. Lezyonlar,
RT-PCR pozitif ve negatif hastalar arasinda yer, ¢okluk,
konfigiirasyon, dagilim ve sinir 6zellikleri agisindan karsilagtirildi.
Bulgular: Arastirmaya toplam 81 hasta dahil edildi. Hastalarin
35'inin (%43,2) RT-PCR testi pozitifken, 46'sinin (%56,8) negatifti.
RT-PCR negatif hastalarda iyi tanimlanmis merkezi GGO ve
tomurcuklu agag nodiilleri siklikla gérildi (sirasiyla p=0,016 ve
p=0,027). RT-PCR pozitif hastalarin 16'sinda (%45,7), RT-PCR
negatif hastalarin 34'Uinde (%73,9) lezyonlar sol alt lob
yerlesimliydi (p=0,010). RT-PCR pozitif hastalarin %68,6'sinda ve
negatif hastalarin %54,3'Unde non-dependan yerlesim oldugu
izlendi. Regresyon analizi sonucuna gore; non-dependan yerlesim
varhigl (OR: 4,91, %95 GA: 1,12-20,21) ve tomurcuklanan agag
nodillerinin olmamasi (OR: 0,15, %95 GA: 0,03-0,78) pozitif RT-
PCR test sonucunun bagimsiz belirtegleri olarak bulundu.

Sonug: Akcigerde non-dependan lezyonlarin gorilmesi ve
tomurcuklanan agag noddllerinin gériilmemesi; pozitif RT-PCR test
sonucu ile iligkili olabilir.

Anahtar Kelimeler: Bilgisayarli tomografi, pnédmoni, koronavirs,
COVID-19

* Corresponding author/iletisim kurulacak yazar: Nurettin Ozgur Dogan; Kocaeli University, Faculty of Medicine ,41380, Kocaeli, Tiirkiye

Phone/Telefon: +90 262 303 75 75
Submitted/Bagvuru: 05.12.2022 )

e-mail/e-posta: nurettinozgurdogan@gmail.com
Accepted/Kabul: 06.02.2023 .

Published Online/ Online Yayin: 28.02.2023

Bu eser, Creative Commons Atif-Gayri Ticari 4.0 Uluslararasi Lisansi ile lisanslanmistir. Telif Hakki © 2020 Kocaeli Universitesi Tip Fakiiltesi Dekanligi



https://orcid.org/0000-0002-5862-6730
mailto:nurettinozgurdogan@gmail.com
https://orcid.org/0000-0002-5209-8076
https://orcid.org/0000-0002-2431-048X
https://orcid.org/0000-0002-4532-2893
https://orcid.org/0000-0002-8267-5284
https://orcid.org/0000-0001-6592-3701

Dogan et al., Indeterminate Lesions in COVID-19

Introduction

Coronavirus disease 2019 (COVID-19) was confirmed as a
pandemic by the World Health Organization. To date,
over 500 million confirmed cases and over 6 million
deaths were reported.! Although different disease
variants were previously documented, typical clinical
findings were reported as fever, cough, dyspnea, and
myalgia, although some patients may be asymptomatic.2
Early and accurate diagnosis of COVID-19 is quite
challenging and demands a cohesive approach among
clinical, radiological, and laboratory data. A definitive
diagnosis of COVID-19 is based on laboratory testing,
which is most often the reverse transcriptase-
polymerase chain reaction (RT-PCR) test assay. The RT-
PCR test detects viral RNA and the inadequate technique
and timing of sampling may cause false-negative results.
The sensitivity of RT-PCR testing in clinical practice was
reported to be between 42% and 83%.3*

Typical computed tomography (CT) findings for COVID-19
pneumonia were reported as bilateral, multifocal,
peripheral  ground-glass (GGO) opacities and
consolidations with a rounded or confluent pattern.>”’
The halo and atoll signs were also described.®® Although
the sensitivity of chest CT in detecting COVID-19
pneumonia was reported as high as 56—-98%, many other
conditions may resemble its appearance, including
pneumonia due to other viruses and organizing
pneumonia.’ Standardized nomenclature and
categorized reporting of chest CT for suspected COVID-
19 cases have great importance in these circumstances.
The recent Radiological Society of North America expert
consensus statement on chest CT reporting proposed
four categories (typical appearance, indeterminate
appearance, atypical appearance, and negative for
pneumonia).’ Indeterminate CT findings are reported by
radiologists when it is not possible to completely rule out
the disease radiologically®. In certain patients with other
clinical conditions, such as congestive heart disease, lung
edema, interstitial lung disease, and chronic obstructive
pulmonary disease (COPD), both clinical symptoms and
chest CT findings may overlap. Due to higher COVID-19
mortality rates in the elderly and those with other
comorbidities, accurate and rapid diagnosis is vital.'% 1!
The purpose of this study was to assess the features of
indeterminate CT findings that can influence the
diagnosis of COVID-19 pneumonia in patients in the
emergency department with appropriate clinical
symptoms.

Methods

Patients

This was a cross-sectional study of retrospectively
collected single-center data on patients with clinically
suspected COVID-19 infection between March and April
2020. Ethical committee approval was obtained before
the study started.
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All patients who had presented to the emergency
department with suspected symptoms of COVID-19
pneumonia were enrolled in the study. The RT-PCR test
results were extracted from each patient’s electronic
medical record in the hospital data system. Patients were
grouped according to their latest RT-PCR test results if
the test had been repeated.

Adult patients with clinically suspected COVID-19
pneumonia and indeterminate chest CT findings were
enrolled in the study. Patients with normal chest CT
findings, patients with typical chest CT findings for
COVID-19 pneumonia, patients having a different
diagnosis after chest CT, and patients without RT-PCR
test results were excluded from the study.

CT Technique and Interpretation

CT examinations were performed on a 16-section
scanner (Toshiba Aquilion 16, Toshiba Medical Systems,
Otawara, Japan). The low-dose, non-contrast chest CT
scanning variables were as follows: tube voltage, 120
kVp; tube current, 60 mAs; detector thickness, 1 mm;
rotation time, 0.75 seconds; pitch, 1.5; reconstruction
interval, 1.0-5.0 mm. Two thoracic radiologists, one with
15 and the other with four years of experience, who were
blinded to the RT-PCR test results reviewed the CT images
on the same day. All images were viewed on both lung
(width, 1500 HU; level, -700 HU) and mediastinal (width,
350 HU; level, 40 HU) settings. The basic CT terminology
described by the Fleischner Society glossary was used.!?
Indeterminate CT findings included; non-peripheral
(central or peribronchovascular), diffuse, or amorphous
GGO / consolidations, and coexisting findings such as
nodules, effusions, or septal lines.

For each patient, the following CT variables were
evaluated:

Lesions: Ground-glass opacity, consolidation, tree-in-bud
nodules, interlobular septal thickening, subpleural band,
halo sign, atoll sign, pleural effusion, and pericardial
effusion.

Location of the lesion: Lesions locations were
categorized as peripheral or non-peripheral (central /
peribronchovascular). The lesion was recorded as
peripheral if located in the outer one-third of the lobe.
Otherwise, it was defined as a central lesion. Dependent
or non-dependent localization of lesions was also
recorded.

Configuration, multiplicity, and margins of the lesion:
Lesions were categorized as round, amorphous, and
diffuse in terms of their configurations. Lobar or
segmental distribution was recorded if present. The
number of lesions was recorded as solitary, few (1-5), or
multiple (more than 5). Margin characteristics were
recorded as well-defined or unidentifiable margins.

Statistical Analysis
Data analysis was performed using SPSS Statistics for
Windows version 20.0 (IBM Corp., Armonk, NY, USA). The
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Shapiro-Wilk test was used to test normal distribution of
continuous variables. Continuous variables were tested
using the Mann-Whitney U test and expressed as median
and interquartile ranges. Categorical variables were
tested using the Chi-square test and Fisher’s exact test. A
multivariable logistic regression model was performed to
evaluate independent predictors of positive RT-PCR test
results. Only variables that were statistically significant at
a level of p<0.25 were included in the multivariable
model. Before the final model was established, a
multicollinearity analysis was performed. The Hosmer-
Lemeshow test was used to assess the fitness of the
model, and the effects sizes were expressed with odds
ratios (ORs) and 95% confidence intervals (Cls). All the
statistical analyses were two-sided, and an alpha value
<0.05 was considered to be the nominal level of
significance.

Table 1. Univariate comparisons of variables regarding to RT-PCR status

Results

During the study period, a total of 262 adult patients with
suspected COVID-19 were assessed for eligibility. Eighty
patients were excluded because of entirely normal chest
CT findings, and 39 were excluded because they had
typical findings for COVID-19 pneumonia. Another 62
patients were excluded because their chest CT findings
were consistent with other pathologies and atypical for
COVID-19. The remaining 81 patients with indeterminate
CT findings were ultimately included in the study.

Of the 81 patients, 35 (43.2%) had positive and 46
(56.8%) had negative RT-PCR test results. Demographic
characteristics, RT-PCR test results, CT variables, and
comorbidities are shown in Table 1.

PCR (+) PCR (-)
n=35 n=46 p value
Age, yr (IQR)* 46 (32-60) 58 (39-71) 0.048
Lesions
Peripheral GGO**, well-defined margins, n (%) 19 (55.9%) 14 (30.4%) 0.022
Peripheral GGO, unidentifiable margins, n (%) 20 (57.1%) 29 (63.0%) 0.590
Peripheral GGO, diffuse, n (%) 1(2.9%) 3 (6.5%) 0.630
Central GGO, well-defined margins, n (%) 7 (20.0%) 21 (45.7%) 0.016
Central GGO, unidentifiable margins, n (%) 3(8.6%) 2 (4.3%) 0.647
Consolidation, well-defined margins, rounded or amorphous, n (%) 8(22.9%) 15 (32.6%) 0.335
Consolidation, lobar- segmental distribution, n (%) 3(8.6%) 1(2.2%) 0.311
Tree-in-bud nodules, n (%) 3 (8.6%) 13 (28.3%) 0.027
Halo sign, n (%) 3(8.6%) 1(2.2%) 0.311
Interlobular septal thickening, n (%) 1(2.9%) 8(17.4%) 0.070
Pleural efusion, n (%) 4 (11.4%) 14 (30.4%) 0.042
Pericardial efusion, n (%) 1(2.9%) 6(13.0%) 0.133
Non-dependent location, n (%) 24 (68.6%) 25 (54.3%) 0.195
Subpleural discoid bands, n (%) 3(8.6%) 8 (17.4%) 0.335
Lesion number
Multiple (>5), n (%) 19 (54.3%) 36 (78.3%) 0.022
Few lesions (1-5), n (%) 16 (45.7%) 10 (21.7%)
Lesion location
Right upper lobe, n (%) 13 (37.1%) 15 (32.6%) 0.671
Right middle lobe, n (%) 14 (40.0%) 22 (47.8%) 0.483
Right lower lobe, n (%) 29 (82.9%) 38 (82.6%) 0.977
Left upper lobe, n (%) 13 (37.1%) 14 (30.4%) 0.526
Left lower lobe, n (%) 16 (45.7%) 34 (73.9%) 0.010
Comorbidities
Bronchopneumonia or aspiration pneumonia, n (%) 5(14.3%) 4 (8.7%) 0.490
Increased cardiothoracic ratio, n (%) 4 (11.4%) 16 (34.8%) 0.016
Malignancy, n (%) 3(8.6%) 2 (4.3%) 0.647
Chronic obstructive pulmonary disease or severe emphysema, n (%) 2 (5.7%) 8(17.4%) 0.174

*|QR: interquartile range
**GGO: ground-glass opacity

According to the univariate analysis results, patients with
negative RT-PCR test results were older (p=0.048).
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Peripheral GGO lesions with well-defined margins were
recorded in 19 of the positive RT-PCR test group (55.9%)
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and 14 of the negative RT-PCR test group (30.4%). In
contrast, centrally located GGO with well-defined
margins were predominantly seen in patients in the
negative RT-PCR test group (n=21, 45.7%), whereas only
inthe 7 (20.0%) of the patients in the positive RT-PCR test
group. Similarly, tree-in-bud nodules and pleural effusion
were more frequently reported in the RT-PCR negative
patients (28.3% vs 8.6% and 30.4% vs 11.4%,
respectively). Multiple lesions were reported in 36
(78.3%) patients in the RT-PCR negative group and 19
(54.3%) patients in the positive group. Regarding
comorbidities, patients with increased cardiothoracic
ratio were predominantly seen in the RT-PCR negative
patients (34.8% vs 11.4%).

Only the variables that had an alpha value under 0.25 in
the univariate hypothesis tests were included in the final

multivariate model. According to multicollinearity
analysis, a high correlation between the increased
cardiothoracic ratio and pleural fluid was observed
(r=0.658, p<0.001), and only cardiothoracic ratio was
included in the final model. Model fitness was
established in the multivariate model (Hosmer-
Lemeshow test, p=0.613).

Regarding the results of the binary regression analysis,
the non-dependent location of the lesion and absence of
tree-in-bud nodules were found to be independent
predictors of positive RT-PCR test results. The absence of
tree-in-bud nodules increased approximately 6.7 times
(OR: 0.15, 95% Cl: 0.03—-0.78), and the presence of non-
dependent location of the densities increased 4.9 times
(OR: 4.91, 95% ClI: 1.12-20.21) the positive RT-PCR test
diagnosis (Table 2).

Table 2. Multivariate logistic regression model for independent predictors of positive RT-PCR result

Wald 0Odds ratio (95% Cl) p value
Age, yr 0.716 0.98 (0.95 - 1.02) 0.398
Peripheral GGO*, well-defined margins 0.538 1.59 (0.46 - 5.53) 0.463
Central GGO, well-defined margins 2.291 0.35(0.09 - 1.37) 0.130
Multiple lesions (>5) 0.021 1.12 (0.24 - 5.30) 0.884
Left lower lobe location 1.993 0.37 (0.09 - 1.47) 0.158
Tree-in-bud nodules 5.114 0.15 (0.03 - 0.78) 0.024
Increased cardiothoracic ratio 0.278 0.59 (0.08 - 4.22) 0.598
Interlobular septal thickening 0.347 0.43 (0.03-7.14) 0.556
Non-dependent location 4.892 491 (1.12- 20.12) 0.027
Subpleural discoid bands 0.672 0.34 (0.03 - 4.47) 0.412
Pericardial efusion 1.422 0.19 (0.01 - 2.94) 0.233
Severe emphysema 1.015 0.35(0.05 - 2.71) 0.314

*GGO: ground-glass opacity
Discussion

Establishing a common and standard language in the
radiological reporting of COVID-19 pneumonia is
important in the emergency department where rapid
diagnosis is vital. To achieve this, RSNA has created 4
categories in the standard COVID-19 pneumonia
reporting system published in 2020.° In the category
defined as indeterminate, the lesions are not specific to
COVID-19 and have a wide differential diagnosis. There
may be an increase in indeterminate chest CT lesions
with increasing patient age and the coexistence of
pulmonary comorbidities in COVID-19 patients.
Pulmonary comorbidities complicate CT diagnosis of
COVID-19 pneumonia for radiologists and necessitate
scrupulous attention to detail because patients with
comorbidities have poorer clinical outcomes than those
without.1?

In our study, well-defined peripheral GGO lesions were
observed more frequently in RT-PCR positive patients,
whereas well-defined central GGO lesions, tree-in-bud
nodules, pleural effusion, multiple lesions, left lower lobe
localization, and the increased cardiothoracic ratio were
more prominent in RT-PCR negative patients. Among the
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variables in the study, it was determined that the factors
most strongly predicted RT-PCR positivity were the non-
dependant localization of the GGO/consolidations and
the absence of the tree-in-bud nodules.

Similar to previous studies, we observed in our study that
peripheral GGO lesions were more common in RT-PCR
positive patients, while central GGO lesions were less
common.31® But it seems that it is not very accurate to
speculate about RT-PCR positivity based on GGO lesions
according to the multivariate analysis results of our
study. It is also inappropriate to predict the COVID-19
status based solely on the presence of single or multiple
GGO lesions. In addition, halo and atoll signs have been
highly described for COVID-19 pneumonia in the
literature, but their frequency in our study was quite
low.}*% This may be related to the very early CT imaging
of patients in the emergency department.

In our study non-dependent location of the lesions in
chest CT was an independent predictor for RT-PCR
positivity (Figure 2). In previous studies, COVID-19 lesions
were detected more often in the posterior portions of the
lung.®%'” However, in these studies, patients were
generally in the group who applied to the outpatient
clinic and had low comorbidities, and typical COVID-19
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lesions were investigated. Since our patient group
consists of patients who presented to the emergency
department, their comorbidities were probably high.
Most of the accompanying lesions such as edema, pleural
fluid, compressive atelectasis, and aspiration in these
patients may involve the posterior dependant regions of
the lungs, which may reinforce the importance of
evaluating the non-dependent portions of the lung for
COVID-19 pneumonia.

Positive RT-PCR test results also had a significant negative
relationship with tree-in-bud lesions. Tree-in-bud lesions
are more specific for airway diseases and non-COVID-19
infections.>!® Therefore these nodules are described in

Figure 1. A 60-year-old man with a positive RTQPCR test presents with fever and dyspnea

the atypical category for COVID-19 pneumonia in the
literature.”®!3 However, since these nodules often
accompany GGO, they are included in the indeterminate
group in another study like ours.® In our study, of the 16
patients who had tree-in-bud nodules, only three had
positive RT-PCR test results (3/16, 18.75%). All three had
peripheral ground-glass lesions together with nodules,
and one patient had bacterial co-infection clinically in
addition to COVID-19 pneumonia (Figure 1). Even in the
presence of ground-glass opacifications, tree-in-bud
nodules may discourage the diagnosis of COVID-19
pneumonia.

a: Chest CT shows bilateral, peripheral located, rounded ground-glass lesions and consolidations with well-defined margins (arrows)
b: There are also centrilobular and tree-in-bud nodules (arrow) not consistent with COVID-19 infection in the same patient. The patient is diagnosed with

COVID-19 pneumonia with co-infection

Figure 2. a: An 81-year-old man with a positive RT-PCR test. Chest CT shows bilateral, peripheral, amorphous ground-glass lesions with well-defined
margins in the non-dependant region of right upper and lower lobes (arrows)
b: A 70-year-old woman presents with dyspnea and cough with a negative RT-PCR test, who has a history of cardiovascular disease and pulmonary
hypertension. Chest CT shows amorphous, ground-glass lesions in the dependent portion of the left upper lobe (arrow)

Although pleural effusion was revealed as atypical for
COVID-19 pneumonia in many reports of RT-PCR test-
positive patients, its association with cardiac
comorbidities was not mentioned before.r”*® In our
study pleural effusion had a strong relationship with
increased cardiothoracic ratio but not with positive RT-
PCR test.

There are several limitations to this study. First, it is a
retrospective study from a single center. Second, a larger
sample size of patients with a wide range of co-
morbidities with indeterminate lesions in different
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patients would reflect more precise results. Third, some
patients had difficulty breathing during their CT scans
due to comorbidities, so their images were expiratory
and had motion artifacts. As a result, it was difficult to
evaluate the images in this population. Fourth, other
atypical infections that can mimic COVID-19 pneumonia
were absent from the study because they were
categorized as atypical for COVID-19 pneumonia. There
could be atypical appearances of COVID-19 pneumonia in
that group, and including these patients would affect the
results.
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Conclusion

Our study evaluated the indeterminate chest CT findings
in patients with suspected COVID-19 pneumonia who
applied to the emergency department. The differential
diagnosis of GGO/consolidations for COVID-19
pneumonia is difficult in this patient group due to
comorbidities and advanced age. The localization of GGO
lesions in non-dependent areas strongly supports the
diagnosis of COVID-19 pneumonia. Tree-in-bud nodules
and radiological clues of congestive heart failure, such as
increased cardiothoracic ratio and pleural fluid, may
distract us from the diagnosis of COVID-19 pneumonia.
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ABSTRACT

Objective: Type 2 diabetes mellitus (T2DM) is a chronic disease
with an increasing prevalence, accounting for 90-95% of all
diabetics. It is considered that the disease is induced by
inflammation. In this study, we aimed to investigate the
inflammation parameters and the relationship of these
parameters with blood groups in newly diagnosed T2DM patients.
Methods: The study included 80 newly diagnosed T2DM patients
and 80 healthy volunteers. Demographic characteristics, body
mass indexes (BMI), biochemistry and hemogram test results, C-
reactive protein (CRP) values, and blood groups of the patient and
control groups were recorded and compared between the groups.
Results: The mean age was 51.64 years and 53.8% of the patients
were male in the newly diagnosed T2DM group. The counts of
white blood cells (WBC), neutrophils, lymphocytes, platelets, and
monocytes, the values of the monocyte/HDL ratio (MHR) and the
systemic immune-inflammatory index (Sll), and the CRP levels of
T2DM patients were statistically significantly higher than those of
the control group (p<0.05). Of the T2DM patients, the platelet
counts were statistically significantly higher in the blood type B
group compared to the blood type O group (p=0.022).
Conclusion: We think that the hematological parameters of
inflammation and the high MHR and Sl ratios the presence of
chronic systematic inflammation in newly diagnosed T2DM
patients before the development of complications. Therefore,
these parameters may guide the diagnosis and preventive
treatment in prediabetic patients.

Keywords: Type 2 diabetes mellitus, inflammation, blood group
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Amag: Tip 2 diyabetes mellitus (T2DM), inflamasyonun indiikledigi
duslnulen, tim diyabetlilerin %90-95’ini olusturan prevelansi
giderek artan kronik bir hastaliktir. Bu galismada yeni tani almis
T2DM olan hastalarda inflamasyon parametrelerini ve bu
parametrelerin kan gruplari ile iligkisini arastirmayi amagladik.
Yéntem: Bu calismaya 80 yeni tani almis T2DM hastasi, 80 saglikli
gonllli dahil edildi. Hadta ve kontrol grubunun demografik
dzellikleri, viicut kitle indeksi (VKi) biyokimya, hemogram, C-
reaktif protein (CRP) ve kan gruplar kayit gruplar arasinda
karsilastirildi.

Bulgular: Yeni tani diyabet alan T2DM hatalarinin yas ortalamasi
51,64’dl ve hastalarin %53,8'i erkekti. T2DM hastalarin beyaz kan
hucresi (BKH), nétrofil, lenfosit, platelet, monosit, monosit/HDL
orani (MHO), sistemik immin-inflamatuar indeks (Sii) ve CRP
dizeyleri kontrol grubundan istatistiksel olarak anlamli derecede
yuksek saptandi (p<0,05). T2DM’li hastalarda kan grubu B
olanlarin platelet degerleri, kan grubu O olan gruptan istatistiksel
olarak anlamli derecede yiiksek saptandi (p=0,022).

Sonug: Yeni tani T2DM hastalarinda inflamasyonu gdsteren
hematolojik parametrelerin ve  MHO ve Sii oranlarindaki
yuksekliginin, hastalarda komplikasyon gelismeden kronik
sistemik inflamasyonun varligini  gosterdigini, prediyabetik
hastalarda tanida ve koruyucu tedaviye baslamada yol gosterici
olabilecegini diistinlyoruz.

Anahtar Kelimeler: Tip 2 diyabetes mellitus, inflamasyon, kan
grubu.
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Introduction

Diabetes mellitus is a chronic metabolic and systemic
disorder characterized by impairments in fat metabolism,
protein and carbohydrate due to partial or complete
insulin deficiency and/or insulin resistance leading to
chronic hyperglycemia. Type 2 diabetes mellitus (T2DM)
accounts for 90-95% of all diabetes cases. Despite the
evidence for the significant role of genetics, the
prevalence of T2DM is on the rise, especially in children
and young adults, due to increasing obesity rates.?

Significant evidence has been established in recent years
showing that low-grade inflammation is an important
pathogenic determinant of T2DM.? Although the
underlying mechanisms have not been clarified vyet,
supporting evidence is available for the hypothesis that
the increase in central fat mass due to chronic
inflammation and the production of proinflammatory
cytokines such as Tumor Necrosis Factor-alpha (TNFa) and
Interleukin-1 (IL-1) constitute the risk factors for the
development of T2DM.*°> Furthermore, acute phase
proteins and certain cytokines are involved in several
metabolic pathways such as insulin regulation and the
functioning of lipoprotein lipases and adipocytes,
contributing to the development of insulin resistance.® In

recent years, easily accessible and cost-effective
biomarkers have been investigated such as
neutrophil/lymphocyte ratio (NLR) and

platelet/lymphocyte ratio (PLR) for their association with
T2DM.” Some studies have shown the association of the
NLR ratio with glucose control in T2DM.2

It has been suggested in the literature that ABO blood
group antigens may play a role in the pathogenesis of
cancers and cardiovascular, endocrine, and metabolic
disorders.?!? It has been documented in studies that the
increased levels of plasma lipids and inflammatory
markers are associated with the variants of ABO gene loci,
especially of the A and B antigens and that they are well-
known risk factors for DM.*2 The inflammatory
mechanisms in the development of T2DM and the
relationship of ABO blood groups with diabetes and
inflammation have not been fully elucidated, yet. In this
study, we aimed to investigate the inflammatory
parameters and the relationship of these parameters with
blood groups in newly diagnosed T2DM patients.

Methods

The study was approved by Health Sciences University
Diskapr Yildirnm Beyazit Training and Research Hospital
Ethics Committee (2021-11/123/04). All procedures were
conducted in accordance with the principles of the
Declaration of Helsinki. The study included 80 patients,
who presented to the internal medicine outpatient clinic
for routine examinations and were diagnosed with T2DM
for the first time based on relevant laboratory
parameters. Patients with a history of chronic disease
(hypertension, hematologic disorders, or chronic diseases
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of the liver, kidney, heart, lung, or thyroid),
immunodeficiency, acute or chronic inflammatory
diseases, oncological diseases, thalassemia, infections in
the past 1 month, pregnant women, or those with a
history of drug use were not included in the patient group.
In the control group, 80 healthy volunteers, who
presented to the outpatient clinic for routine check-up
visits were included.

Demographic characteristics, the results of biochemistry
and hemogram tests, C-reactive protein (CRP) levels, and
blood groups of the patients and healthy controls were
recorded. PLR indicates the ratio of platelet to
lymphocyte, NLR indicates the ratio of neutrophil to
lymphocyte, and MHR indicates the ratio of monocyte to
high-density  lipoprotein  (HDL).  Systemicimmune-
inflammation index (SIl) = neutrophil count X platelet
count/lymphocyte count.® SIl = neutrophil count X
platelet count/lymphocyte count. The measurement of
HDL and fasting plasma glucose levels of the study
population after 12-hour fasting was conducted by
enzymatic colorimetric assay. Body mass index (BMI) was
calculated by dividing weight in kilograms by the square of
height in meters. Diabetes mellitus was diagnosed in
patients with a blood glucose value of 2126 mg/dL and a
Hemoglobin Alc (HbAlc) value of > 6.5% mmol/mol, both
of which were measured after at least 8 hours of fasting.!

Statistical Analysis

Study data were collected from 160 people, of whom 80
were patients and 80 were healthy controls. Descriptive
statistics (median, mean, standard deviation) and
frequencies (percentage, number) were used for
categorical and numerical variables, respectively. IBM
SPSS Statistics 26 package software were used for
analyzes.

Kolmogorov Smirnov test of normality was used for the
normality assumptions of the numerical variables and it
was found that the variables were not normally
distributed. Therefore, non-parametric statistical
methods were used in the study. Spearman's Rho
Correlation coefficient was used for the relationships
between two independent numerical variables. Chi-
square analyses were used for the relationships between
two independent categorical variables. Differences among
more than two independent groups were evaluated with
the Kruskal-Wallis test. Differences between two
independent groups were evaluated with the Mann-
Whitney U Test. Statistical significance was interpreted at
the 0.05 level.

Results

The mean age was 51.64+10.145 years and 48.54+11.966
years in the T2DM and control groups, respectively. Males
constituted 53.8% of the T2DM patients and 56.3% of the
individuals in the control group. BMI was 30.60+4.610
kg/m? in the T2DM group and 24.11+3.236 kg/m? in the
control group (p<0.001). The distribution of blood types
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was not different between the T2DM and control groups
(p>0.05) (Table 1).

Table 1. Demographic characteristic of patients (N=160).

T2DM Control
(n=80) (n=80) y4 p
MeantSD Mean+SD
* +
Age 51.64+10.14 48.54+11.9 1682 0,003
(years) 5 66
+
BMI 30.60+4.610 24'116‘3'23 -8,286 0'200
Chi-
N (%) N (%) Squar p
e
Gender
Female 37(463)  35(43.8)
Male 43(%53.8)  4s(s63) 0t Ot
Blood
Group
A 25(31.3)  30(37.5)
B 25(31.3)  14(17.5)
AB 13 (16.3) 12 (15.0) 4.792 0.188
0 17(21.3)  24(30.0)

Z: Mann Whitney U Analizi  *: p<0,05 BMI: Body mass
index, T2DM: Type 2 diabetes mellitus

The values of glucose and HbAlc; the counts of white
blood cells (WBC), neutrophils, lymphocytes, platelets,
and monocytes; and the levels of MHR, SlI, and CRP were
statistically significantly higher in the T2DM patients
compared to the control group (p<0.05). HDL levels of
T2DM patients were significantly lower than those of
individuals in the control group (p<0.001) (Table 2).

The comparison of the blood types with the inflammatory
parameters in the T2DM group revealed that diabetes
patients with blood type B had statistically significantly
higher platelet counts compared to those with blood type
O (p=0.022) (Table 3).

Table 2. Biochemical Test Results and Differences by Groups
(N=160)

T2DM (n=80) Control (n=80) z p

Mean+SD MeantSD
Glucose (mg/dl) 243.00+79.261 93.4318.918 -10.923 0.000*
HbA1c (%) 9.98+2.765 5.23+0.730 -10.925 0.000*
WBC (x103 ul) 8.22+1.562 7.18+1.586 -3.625  0.000*
Neu (x10° pl) 5.07+1.349 4.04+1.152 -4.780 0.000*
Lym (x103 ul) 2.50£0.820 2.22+0.696 -2.123  0.034*
Pt (x103 pl) 293.34+74.732  258.39+70,783 -2.386 0.017*
Mon (x103 ul) 0.53+0.759 0.46+0.686 -2,403  0.016*
HDL (mg/dI) 46.09+11.049 54.55+12.975 -4.238  0.000*
NLR 2.27+1.007 1.96+0.794 -1.853 0.064
PLR 130.81+58.81 124.81+46.332 -0.183 0.855
MHR 0.01+0.023 0.01£0.012 -4,107  0.000*
Sl 670.46+374.772 497.38+222.013 -3.100 0.002*
CRP (mg/I) 0.6410.740 0.26+0.387 -6.580 0.000*

Z: Mann Whitney U Analysis, *:p<0,05, T2DM: Type 2 diabetes mellitus,
HbA1lc: Hemoglobin Alc, WBC: White blood cell, Neu: Neutrophils, Lym:
Lymphocytes, Plt: Platelets, Mon: Monocytes, HDL: High-density
lipoprotein, NLR: Neutrophil/lymphocyte ratio, ) PLR:
Platelet/lymphocyte ratio, MHR: Monocyte/HDL ratio, SIl: Systemic
immune-inflammation index, CRP: C-reactive protein

Discussion

It is predicted that T2DM will continue to be on the rise in
the coming years, mostly in individuals between the ages
of 45-64 years and more commonly in developing
countries.* Although there are some differences in
gender ratios across countries, T2DM is usually diagnosed
in males at a lower age and with low body

Table 3. Biochemical Results According to Blood Groups in T2DM patients (N=80)

1) A group 2) B group 3) AB group 4) 0 group Kw o

MeantSD MeantSD MeantSD MeantSD
WBC (x103 ul) 8.37+1.723 8,36+1.256 8.27+1.794 7.75%1.585 1.522 0.677
Neu (x103 ul) 5.14+1.405 5.13+1.158 5.33+1.643 4.7+1.333 2.268 0.519
Lym (x103 pul)  2.75+0.96 2.44+0.759 2.55+0.76 2.16+0.647 4.971 0.174
Pt (x103 ul) 293.68+80.15 311.36+70.488 317.38+86.58 247.94+41.198 9.661 g:gzz*
Mon (x103pl)  0.46:0.14 0.72+1.34 0.47£0.144 0.38+0.121 4.585 0.205
HDL 48.06+13.089 47.44+9.337 42.69+7.488 43.82+12.218 3.35 0.341
NLR 2.06+0.748 2.38+1.159 2.32+1.03 2.39+1.123 0.723 0.868
PLR 118.96+50.559 143.98+70.849 137.1£65.699 124.06+43.645 2.18 0.536
MHR 0.01+0.008 0.02+0.04 0.01+0.005 0.01+0.002 2.173 0.537
Sl 603.9+271,653 755.32+477.361 736.4+407.479 593.12+297.318 2.126 0.547
CRP(mg/I) 0.68+0.537 0.77+1.158 0.52+0.411 0.48+0.256 1.612 0.657
BMI 31.12+4.746 31.5244,265 27.62+4.835 30.74+4.164 6.848 0.077

Z: Mann Whitney U Analysis, *:p<0,05, T2DM: Type 2 diabetes mellitus, HbAlc: Hemoglobin Alc, WBC: White blood cell, Neu: Neutrophils, Lym:
Lymphocytes, Plt: Platelets, Mon: Monocytes, HDL: High-density lipoprotein, NLR: Neutrophil/lymphocyte ratio, , PLR: Platelet/lymphocyte ratio,
MHR: Monocyte/HDL ratio, SlI: Systemic immune-inflammation index, CRP: C-reactive protein

145



Sarigam, Inflammation and Diabetes Mellitus

mass indexes. Obesity, which is the most significant risk
factor, is more common in women.'® The mean age of
newly diagnosed T2DM patients in our study was 51.64
years and 53.8% of our patients were men. The majority
of patients, who were diagnosed with T2DM, were obese
with a mean BMI of 30.60 kg/m?, which was significantly
higher than that of the control group.

Evidence obtained from studies shows that there is a
relationship between the diabetes risk and the total
peripheral WBC or leukocyte count, which is a non-specific
inflammatory marker.'® Zhang et al. reported significantly
increased total counts of WBC, neutrophils, and
lymphocytes in patients with newly diagnosed diabetes
compared to those without diabetes.” Similarly, we found
significantly higher counts of WBC, neutrophils,
lymphocytes, and monocytes in newly diagnosed T2DM
patients compared to the control group in our study.
Studies have shown evidence that CRP levels are
predictive of developing diabetes, indicating the
relationship between inflammation and glycemic control
in patients with T2DM.*®° It has been observed in T2DM
patients that the activation, adhesion, and aggregation of
platelets increase due to the dysregulation of various
signaling pathways.?® Thus, platelets have become
proinflammatory entities that cause inflammation in
T2DM.2! In our study, we found that platelet counts and
CRP levels in newly diagnosed T2DM patients were
significantly higher than those of the control group,
suggesting that these increased levels represented the
indicators of inflammation.

Various studies with diabetic patients have shown that
inflammatory ratios such as NLR and PLR are predictive of
diabetes-related microvascular and atherosclerotic
complications and that such ratios have prognostic
values.??® In our study, there were no significant
differences in NLR and PLR values between newly
diagnosed T2DM patients and the control group but MHR
and SlI values were found to be significantly higher in
T2DM patients. There are only a few studies in the
literature investigating the relationship of hematological
parameters such as MHR and Sll with T2DM. In a study,
Cardoso et al. reported an association between MHR and
an increased risk for cardiovascular mortality in patients
with T2DM.2® Wang et al. showed that a high Sl value may
be a risk factor for depression in diabetic patients.?* In our
study, we have thought that a high Sll value and increased
MHR in newly diagnosed T2DM patients compared to the
control group have indicated the presence of chronic
systemic inflammation before the development of
diabetic complications and that these parameters can be
used as predictive markers in the diagnosis of prediabetic
patients.

Blood group antigens are considered among hereditary
indicators, playing a vital role in understanding genetics
and disease susceptibility.”® In recent vyears, the
relationship between blood types and T2DM has been
investigated to identify susceptible groups. Although
some studies have reported conflicting results, B and O
blood types have been associated with increased and
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decreased risk of developing T2DM, respectively.?® 27 |n
our study, no differences were found in blood types
between the patients with T2DM and the control group.
However, when the blood groups and inflammation
markers were compared in the patient group with T2DM,
platelet counts were found to be statistically significantly
higher in individuals with group B compared to those with
group O. We thought that these results were associated
with a higher risk of inflammation in patients with B blood
group compared to O blood group among T2DM patients.
Although studies have reported different results regarding
the relationship between susceptibility to inflammatory
diseases and ABO blood group antigens, it has been shown
that the risk of developing thromboembolic and
cardiovascular disease is lower in people with O blood
group compared to other blood groups?®.

Our study is not free of limitations. The study sample is
not large because of the inclusion of only newly diagnosed
diabetic patients in the study and the strict exclusion
criteria. Another limitation of the study is the
retrospective design.

Conclusions

In conclusion, we suggest that the inflammatory
hematological parameters in newly diagnosed T2DM
patients and the high MHR and SlI ratios indicate the
presence of chronic systemic inflammation in patients
before the development of complications and that such
parameters and ratios may lead to the diagnosis and
starting preventive treatment in prediabetic patients. We
think that, among newly diagnosed T2DM patients, higher
platelet counts in individuals with B blood group
compared to individuals with group O are associated with
an increased risk of inflammation and that comprehensive
studies with large samples will contribute further to the
early diagnosis and the prediction of prognosis.
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ABSTRACT

Amag: Bu calismada Cocuklar icin Ozel Gereksinim Raporu Objective: In this study, it was aimed to examine the sociodemographic
(COZGERYna basvuran olgularin  sosyodemografik ve klinik and clinical characteristics of cases who applied to Special Need
ozelliklerinin incelenmesi, psikiyatrik tani ve 0zel gereksinim Reports for Children (SNRFC), and to compare psychiatric diagnoses

duizeylerinin eski yonetmelik ile karsilastiriimasi amaglanmistir.
Yontem: Calismamizda, Haziran 2019-Aralik 2019 tarihleri arasinda
Dr. Sami Ulus Kadin Dogum, Gocuk Saglig ve Hastaliklari Egitim
Arastirma Hastanesi saglk kuruluna COZGER igin basvuran ve
psikiyatri ile ilgili herhangi bir alandan 6zel gereksinimi bulunan 6-18
yas arasindaki ¢ocuk ve ergenin dosya verileri geriye doniik olarak
degerlendirilmistir.

Bulgular: Calismaya %38'i (n=474) kiz, %62’si (n=772) erkek olan 1246
olgu dahil edildi. Ortalama vyas 12,1+4,6 idi. Olgularin %58
(n=723)'inde gecikmis doniim noktasli, en sik olarak Hafif Diizeyde
Zihinsel Yetersizlik (ZY) saptandi (n=459; 36,8%). Olgularin %19,8
(n=247)'inde en az bir psikiyatri digi alanda 6zel gereksinim varligi
tespit edilmis olup en sik olarak hareket sistemi ve sinir sistemi
alanlarindan oldugu belirlendi (sirasiyla, n=156 ve n=88). COZGER
sonrasinda, eski sistemine gore Hafif Duzeyde ZY olgularinda anlamli
bir azalma oldugu (x2=19,41; p<0,001), Orta Diizeyde ZY, Agir
Duizeyde ZY ve Dil-konusma bozukluklari tanilarinin anlamli diizeyde
daha fazla belirtildigi (sirasiyla x2=5,63 p<0,05; x2=5,14 p<0,05;
X2=8,16 p<0,01) bulundu. COZGER’de %20-39 ve %90-99 engel orani
araliginda anlamh artislar oldugu gozlendi (sirasiyla, x2=105,60;
p<0,001 ve x2=159,00; p<0,001).

Sonug: Saglik kurulu igcin COZGER’e basvuran gocuk ve ergenlerle ilgili
tanimlayici verilerin belirlenmesi gerek psikiyatristlere gerek de diger
branslarda g¢alisan hekimlere klinik pratikte O6nemli yararlar
saglayacaktir. COZGER’e gegis siirecinin degerlendirildigi, ilkemizde
farkh merkezlerin dahil edildigi daha genis orneklemli ileri
arastirmalara ihtiyag vardir.

Anahtar kelimeler: Cocuk psikiyatrisi, saghk kurulu, psikiyatrik tani,

and special needs levels with previous regulation.

Methods: Chart reviews of children and adolescents aged between 6-
18 years old who applied to Dr. Sami Ulus Maternity and Child Health
and Diseases Training and Research Hospital Medical Board, and had
special needs from any sections related to psychiatry on June 2019-
December 2019, were analyzed retrospectively.

Results: The study included 1246 cases whose 38%(n=474) were
female and 62%(n=772) were male. The mean age was
12.1+4.6.Delayed milestone was determined in 58% of cases(n=723),
Mild Intellectual Disability(ID) was found most frequently found(n=459;
36.8%).Special needs in at least one field other than psychiatry was
detected in 19.8%(n=247) of the cases,the most common diagnoses
were specified in physical medicine and rehabilitation and neurology
areas(n=156 and n=88, respectively).After SNRFC, there was a
significant reduction of cases diagnosed with Mild ID compared to the
old regulation(x2=19.41; p<0.001),whereas the diagnoses of Moderate
ID,Severe ID and Language-Speech Disorders were significantly
higher(x2=5.63  p<0.05; x2=5.14 p<0.05; x2=8.16 p<0.01,
respectively).Significant increases were observed in range of 20-39%
and 90-99% disability ratios in SNRFC(x2=105.60; p<0.001 and
X2=159.00; p<0.001, respectively).

Conclusion: Determining the descriptive data about children and
adolescents who applied to SNRFC will provide important benefits in
clinical practice both for psychiatrists and physicians working in other
specialties.Further studies with larger samples from different centers
are needed to assess the transition to SNRFC.

Keywords: Child psychiatry, medical board, psychiatric diagnosis,
special needs
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Temeltiirk ve ark., COZGER Agisindan Psikiyatrik Degerlendirmeler

Girig

Ozel gereksinimi olan birey, bedensel, zihinsel, ruhsal ve
sosyal ozelliklerinde islev kaybi veya bozuklugu sonucu
normal yasamin gereklerine uymayan ve genel egitim
hizmetlerinden yararlanamayan kisiler olarak
tanimlanmaktadir.¥?> Bu bireylerin tanimlanmasinda,
yasanilan doénemin sosyokdltirel, ekonomik, siyasi
ozellikleri ile diinyada yasanan teknolojik ve bilimsel
gelismelere paralel olarak gesitli terimlerin kullanildig
bilinmektedir.  Gegmiste  “anormal”,  “ayricalikl”,
“engelli”, “6zurll”, “yetersiz”, “Ozel egitime muhtag” gibi
kavramlar kullanilirken ginimizde “6zel gereksinimi
olan birey” terimi kullanilmaktadir®. Diinya Saglik Orgiiti,
Kiresel Hastahk Yiki (2004) verilerine gore dinya
nifusunun %15,3’tGnln, 0-14 yas grubundaki ¢ocuklarin
ise %5,2’sinin “engelli” oldugunu bildirmistir.® Tirkiye
Engelliler Arastirmasi’nda ise, uUlkemizde tim nufusun
%12,29'unun, c¢ocuk ve geng¢ yas grubu nifusun
%8,78’inin “6zirli” oldugu belirtilmistir.*

Ozel gereksinimi olan bireylerin uyum becerilerinin
yetersizligi ile ginlik gereksinimlerini karsilamadaki
glcliiklerinden o6tirt korunma, bakim, rehabilitasyon,
danismanlik ve egitim hizmetlerine ihtiya¢ duyduklari
bilinmektedir. Cocuk ve geng psikiyatrisi alaninda 6zel
gereksinimli cocuklara, sosyal, egitsel ve ekonomik
haklardan vyararlanmalari igin saghk kurulu raporu
diizenlenmektedir. Ulkemizde 2006 yilindan beri saglik
kurulu raporlarinin diizenlenmesinde “Oziirluliik Olgiit,
Siniflandiriimasi ve Oziirlillere Verilecek Saglk Kurulu
Raporlari Hakkinda Yénetmelik” esas alinmistir.> Cocuk
ve eriskinler igin ayni sekilde dizenlenen bu rapor
sistemi, 20.02.2019 tarihinde yururlige giren “Cocuklar
icin  Ozel Gereksinim Degerlendirmesi Hakkinda
Yonetmelik” ile kaldirilmis ve ¢ocuklar icin ayri bir rapor
olan “Cocuklar icin Ozel Gereksinim Raporu (COZGER)”
kullanilmaya baslanmistir.®

COZGER ile birlikte rapor sisteminde birtakim degisiklikler
yapilmistir. Eski yonetmelikteki o6zirli saglik kurulu
raporlarinda her bir sisteme iliskin ylzde (%) seklinde
belirtilen 6ziir oranlari COZGER'de 6zel gereksinim
alanlarina ait 06zel gereksinim dizeyleri olarak
belirtilmistir. COZGER’deki ©zel gereksinim dizeyleri,
“Ozel gereksinimi vardir (OGV)” dan baslayarak “Ozel
kosul gereksinimi vardir (OKGV)” a kadar uzanan yedi
dereceden olusmaktadir. COZGER sisteminin yiizde (%)
engel orani iceren diger mevzuatlara uyumu arandiginda
ozel gereksinim dizeylerinin karsilik geldigi engel oranlari
da ydnetmelikte yer almaktadir. Buna gére OGV igin %20-
39, hafif diizeyde OGV igin %40-49, Orta diizeyde OGV
icin %50-59, ileri diizeyde OGV icin %60-69, Cok ileri
diizeyde OGV icin %70-79, belirgin OGV icin %80-89 ve
OKGV icin %90-99 olarak belirtilmistir. Cocuk ve ergen
psikiyatrisi ile iliskili olarak COZGER’de bilissel gelisim
alani, gocuk ve geng psikiyatrisi alani ve dil-konusma-
iletisim gelisimi alani olmak Uzere lg¢ 6zel gereksinim
alani tanimlanmistir. ‘Bilissel Gelisim Alani’nda bilissel
gelisim gerilikleri ve zihinsel yetersizlikler; ‘Cocuk ve Geng
Psikiyatrisi Alan’'nda sizofreni ve diger psikotik
bozukluklar, Otizm Spektrum Bozuklugu (OSB), organik
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beyin hasarina bagh bilissel, ruhsal bozukluklar,
duygudurum bozukluklari, anksiyete bozukluklari ve
Ozgiil Ogrenme Bozuklugu (O0OB); Dil-Konusma-iletigim
Alani’'nda alici ve/veya ifade edici dil gelisim gerilikleri,
konusma sesi bozukluklari, akicilik bozuklugu, sosyal
iletisim bozuklugu, ses bozukluklari ve isaret dili ile
iletisim kurma yer almaktadir. Her bir alana 6zgi tanilar
ICD-10 (Uluslararasi Hastalik Siniflandirmasi) kodu ile
belirtilmektedir. Bilissel gelisim alaninda “zeka geriligi” ya
da “mental motor retardasyon” terimi yerine “gecikmis
donim noktasi” ifadesinin kullaniimasi gerektiginin alti
cizilmektedir. Ayrica COZGER 6ncesi sistemde Kulak
Burun Bogaz alaninda raporlanan dil ve konusma
bozukluklarinin COZGER’de gocuk ve ergen psikiyatrisi ile
iliskili alanlara dahil edildigi gériilmektedir.®

Alanyazin incelendiginde, COZGER’e gecis sonrasindaki
yenilikleri cocuk ve ergen psikiyatrisi alani iginde
degerlendiren ¢ calismaya ulasilmistir. Bunlardan ilki
Bolu’da bir (iniversite hastanesine COZGER icin basvuran
hastalarin sosyodemografik ve klinik ozelliklerinin
degerlendirildigi bir arastirmadir.” Oztiirk ve Kayhan
(2020)7 tarafindan yapilan bu g¢alismada, COZGER’deki
psikiyatrik tanilar arasinda en sik gecikmis doniim noktasi
tanisinin oldugu, bu olgular iginde de en sik olarak hafif
duzeyde gecikme (BGG) tanisina rastlandigi bulunmustur.
Bu olgularin yaklasik yarisinda ek tibbi hastalik saptandigi,
sistem agisindan en sik olarak nérolojik hastaliklarin
gorildigi belirtilmistir. ikinci arastirmada, istanbul’da
bir egitim arastirma hastanesi saglik kuruluna basvuran
ve COZGER hekimi tarafindan g¢ocuk ve ergen
psikiyatrisine yonlendirilen olgularin psikiyatrik tani ve
Ozel gereksinim diizeyleri 6nceki yonetmelikte belirtilen
tani ve o6zir oranlaniyla karsilastinlmistir® Yildiz ve
Tarakgioglu (2020)8, bu ¢calismada, cocuk psikiyatrisi dzel
gereksinim alanlari iginde siklik olarak sirasiyla ¢ocuk ve
geng psikiyatrisi alani, bilissel gelisim alani ve dil-
konusma-iletisim alani olarak bulmusladir. En sik OOB
tanisinin saptandigini, bunu hafif diizeyde BGG’nin takip
ettigi, en sik karsilagilan eski taninin ise yine hafif diizeyde
BGG oldugunu belirtmiglerdir. Ayrica ge¢cmis raporlarinda
OSB ve orta dizeyde BGG tanisi alanlarin yeni
yonetmelige gore aldiklari tanilara karsilik gelen 6zir
oranlarinin yiikseldigi saptanmistir. Son calisma ise
Bursa’da c¢ocuk hastaliklari hastanesine basvuran
olgularin sosyodemografik dzellikleri ile COZGER 6ncesi-
sonrasi rapor karsilastirmalari degerlendirilmistir®. Gller
ve Yaylaci (2021)° bu calisma ile COZGER sonrasi %90-99
engel orani araliginda verilen raporlarin oraninda anlamh
dizeyde artis olduguna dikkati c¢ekmislerdir. Her (g
arastirmada da 0-18 yas grubundaki COZGER’e basvuran
tim olgular incelenmistir.

Ulkemizde cocuk ve ergen yas grubunda son yillarda
artan psikiyatri basvurulari ve saglik kurulu raporlar
kapsaminda artan psikiyatri konsiltasyonlari
diusindldigiunde, psikiyatrik tanilamanin ve gereksinim
dizeyine gore yonlendirmelerin dogru ve eksiksiz bir
sekilde yapilmasi olduk¢a 6nemlidir. Bu kapsamda en son
ylrirlige giren ve vyaygin bir sekilde uygulanan
COZGER'de vyer alan psikiyatri ile iliskili alanlar ve
gereksinim dizeyleri hakkinda yapilacak c¢alismalara
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gereksinim oldugu asikardir. Son yillarda bu konuda
yapilan arastirmalarin arttigi gorilse de Ankara ilinde
yapilan herhangi bir g¢alismaya rastlanmamistir.
Arastirmamizin Ankara’nin pek ¢ok bélgesinden ve gevre
illerden gelen pediyatrik popiilasyona hizmet veren
COZGER vermeye vyetkili bir hastanede vyapildigi
disinildiginde, calismamizin sonuglarinin alanyazina
onemli katkilar saglayacagl o6ngorilmektedir. Bu
calismada, COZGER icin basvuran ve cocuk ve geng
psikiyatrisi alaninda 6zel gereksinimi olan olgularin klinik
ozellikleri, psikiyatrik tanilari, es tanilarinin incelenmesi
ve COZGER'e goére belirlenen tani ve gereksinim
diizeylerinin eski rapor sistemindeki tani ve oOzir
oranlariyla karsilastiriimasi amaglanmistir.

Yontem

Ankara Dr. Sami Ulus Kadin Dogum ve Cocuk Sagligi ve
Hastaliklari Egitim ve Arastirma Hastanesi Etik Kurulu
onayr sonrasinda  (Protokol No: E-20/11-031),
01.06.2019-01.12.2019 tarihleri arasinda hastane saglik
kuruluna COZGER tekrari icin basvuran ve COZGER’de
psikiyatri ile ilgili herhangi bir alandan (bilissel gelisim,
cocuk ve geng psikiyatrisi, dil-konusma-iletisim alanlari)
ozel gereksinimi bulunan 6-18 yas arasindaki gocuklar
calismaya dahil edilmistir. Bu olgularin geriye donik
olarak sosyodemografik (yas, cinsiyet, egitim durumu,
sosyoekonomik diizey) ve klinik (psikiyatrik bozukluklar,
es tibbi hastalik) 6zellikleri, COZGER oncesi ve sonrasi
psikiyatrik tanilari, eski rapor sistemindeki 6ziir oranlari,
COZGER’de belirtilen 6zel gereksinim alanlari ve diizeyleri
incelenmistir.

Saghk kurulu heyetine basvuran c¢ocuk ve ergenler
COZGER yetkili hekimi (cocuk saghg ve hastaliklari
uzmani) tarafindan degerlendirildikten sonra diger ilgili
bolimlere yonlendirilmektedir. Bu bolimler goz, kulak-
burun-bogaz, c¢ocuk norolojisi, fiziksel tip ve
rehabilitasyon, ortopedi, cocuk cerrahisi, tibbi genetik ve
cocuk ve ergen psikiyatrisidir. Raporlar dizenlenirken
20.02.2019 tarihli 30692 sayili Resmi Gazete'de
yayinlanan COZGER ydnetmeligi esas alinmakta ve
degerlendirmeler sonucunda 6zel gereksinim alanlari ve
diizeyleri belirlenmektedir.

Sosyoekonomik dizeyi siniflandirmak icin Hollingshead-
Redlich &lcegi  kullanilmistir.’®  Olcekte bes ayri
sosyoekonomik-sosyokulturel dizey (SED)
tanimlanmistir; degerlendirmede anne ya da babadan en
yiksek diizeyde olanin durumu esas alinmistir. “Varlikl,
egitimli toplumsal katmanda aile” “1”, “liniversite egitimi
almis, meslek sahibi ya da yuksek idari konumda anne-
baba” “2”, “kiclk is adami, memur ya da vasifl isci, lise
mezunu anne-baba” “3”, “yari vasifl isci, lise diizeyinin
altinda egitimli anne-baba” “4”, “yari vasifliisci, egitimsiz,
ilkokul dizeyinde egitimli anne-baba” “5” olarak
kodlanmistir. Calismamizda, bu 6lgege gore 1-2 yiiksek, 3
orta, 4-5 dusik SED olarak tanimlanmustir.

COZGER diizenlenmesi sirasinda, psikiyatrik tanilar cocuk
ve ergen psikiyatri uzmanlari tarafindan DSM-5 temel
alinarak yapilan klinik gériismeler sonucunda konmustur.
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Ayrica standart degerlendirme araglarn ile tanilar
desteklenmigtir. Bu kapsamda 6 vyagsindan buyilk
¢ocuklarin  zeka  dizeyini belirlemek amaciyla,
klinigimizde ¢alisan deneyimli ve sertifikali klinik
psikologlar tarafindan Wechsler Cocuklar icin Zeka Olgegi
(WCZO-R) uygulanmis, OOB dusiiniilen olgularda ise
Ozgiil Ogrenme Guigligii bataryasi kullanilmistir.

Wechsler Cocuklar igin Zeka Olgegi Gelistirilmis Formu
(WGZO-R): Wechsler tarafindan 1949'da gelistirilen ve
1974 yilinda gozden gegirilmis formu olusturulmustur.

WCZO-R'nin  Tirkce standardizasyonu, gegerlik ve
glvenirlik ¢alismasi  Savasir ve Sahin tarafindan
yapilmistir.> Bu zeka testi sbdzel ve performans

becerilerini iceren 12 alttestten olusmakta ve bunlara

gore sozel, performans ve toplam zeka puani
hesaplanmaktadir.
Ozgiil Ogrenme Giigliigii Bataryasi: O0G tanisini

desteklemek amaciyla Korkmazlar (1993)*¥in kullandigi,
sonrasinda Erden ve Kurdoglu (2003)*nun bazi testler
ekleyerek genislettigi klinik bataryadir. Okuma testi,
yazma testi, alfabenin sirasiyla ve kiiclik harflerle
yazilmasi, sinif diizeyine gore toplama ve g¢arpim tablosu
sorulari, aylar ve gilinler ile dncelik-sonralik iligkilerinin
sorgulanmasi, Gesell gelisim figirleri, saat ¢izme testi,
Harris laterallesme testi olmak Gzere 9 alttestten
olusmaktadir.*

COZGER’de “Bilissel Gelisim Alani”nda yer alan “bilissel
gelisimde gecikme” kategorileri islevsel
degerlendirmelerde bilissel gelisim diizeyi “(-1.5 SD) ile (-
2 SD) arasinda”, “(-2 SD) ile (-3 SD) arasinda” ve “(-3 SD)
altinda” seklinde iice ayrilmistir.5 COZGER kapsaminda
degerlendirilen  olgular, psikiyatrik muayene ve
psikometrik degerlendirmeler (WISC-R) sonucunda ¢ocuk
ve ergen ruh sagligl ve hastaliklari uzmanlari tarafindan
“Hafif, Orta ve Agir Dlzeyde Zihinsel Yetersizlik” seklinde
tanilanmaktadir.’®*  Standart zeka degerlendirme
araglarina goére belirlenen zeka puanlari ve klinik
degerlendirme sonucundaki islevsellik diizeyine gore
normal dagilimin “(-2 SD) ile (-3 SD) arasinda” olan olgular
Hafif Dlzeyde Zihinsel Yetersizlik (ZY) (zeka puani olarak
50-70) tanisi almaktadir. Buna gore, (-3 SD) altindaki
degerler (zeka puani olarak 50 ve alti) ise Orta Dizeyde
ZY ve sonrasina (Agir) karsilik gelmektedir. Bu nedenle
calismamizda, bilissel degerlendirmeler sonucunda
gelisim diizeyi “(-2 SD) ile (-3 SD) arasinda” olan olgular
“Hafif Dizeyde ZY”, “(-3 SD) altinda” olanlar ise “Orta-
Agir Dliizeyde ZY” seklinde tanilanmistir. Hafif Dlizeyde ZY
tanisi, COZGER ydnetmeliginde yer alan ‘Bilissel Gelisim
Alanl’ kategorisindeki  degerlendirmesi ‘Islevsel
degerlendirmede bilissel gelisim (-2 SD) altindadir.’ ile
uyumludur. Bu calismada Hafif Dizeyde ZY tanih
cocuklarin 6zel gereksinim dizeyleri ‘Hafif'ten ‘Cok
ileri’ye dogru bir siniflama igerisinden ¢ocugun giinliik
isler, sosyal ve akademik alanlardaki islevselligi goz
oninde bulundurularak psikiyatrik muayene ile klinik
degerlendirme sonucunda belirlenmistir. Orta ve Agir
Diizeyde ZY tanisi ise COZGER ydnetmeliginde yer alan
‘Bilissel Gelisim Alan’’ kategorisindeki ‘Ozel Kosul
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Gereksinimi Vardir (OKGV).” degerlendirmesi ‘islevsel
degerlendirmede biligsel gelisim (-3 SD) altindadir.” ile
uyumludur.® Bu nedenle bu tanilar igin ézel gereksinim
diizeyi OKGV seklinde belirlenmistir.

istatistiksel Analiz

Verilerin istatistiksel analizinde SPSS 23.0 paket program
kullanildi. Tanimlayici veriler kategorik degiskenler igin
sayl ve yluzde olarak, sayisal veriler icin ortalama ve
standart sapma olarak gosterildi. Bagimsiz gruplar
arasinda kategorik degiskenlerin karsilastirimasinda ki-
kare testi, bagimh gruplarda McNemar testi kullanildi.
Sayisal verilerin normal dagihm gosterip gostermedigi
Kolmogorow-Smirnov testi ile incelendi ve bagimsiz iki
grup karsilastirmasinda Student t testi uygulandi. Tim
karsilastirmalar ¢ift yonlG yapildi ve anlamhlik igin p
degeri 0.05 olarak alindi.

Bulgular

Calismaya dabhil edilen 1246 olgunun %38’i (n=474) kiz,
%62’si (n=772) erkekti. Yas ortalamasi 6nceki saglk
kuruluna basvurduklarinda 10 + 2,4 (4,7-15,7), COZGER
sirasinda 12,1 * 4,6 (7,1-17,7) olarak hesaplandi.
Olgularin hepsinin mevcut raporu bulunmakla birlikte,

%97,9’unun (n=1220) oOnceki raporunu yenilemek,
%2,1'inin (n= 26) ise raporuna itiraz etmek amaciyla
basvurdugu saptandi. Ailelerin sosyoekonomik diizeyleri
incelendiginde %62,7’sinin (n=782) disik, %35,4’lUnilin
orta (n=442), %1,7’sinin yiksek (n=22) diizeyde oldugu
belirlendi. COZGER’e basvuran olgularin %3,1 (n=39)’i
yabanci uyruklu olup, bu olgularin 18 (%46,1)’i Irak, 16
(%41)’s1 Suriye, 3 (%7,7)'U Afganistan, 2 (%5,1)’si iran
vatandasiydi.

COZGER'de cocuk ve geng psikiyatrisi kapsaminda &zel
gereksinim alanlari incelendiginde, biligsel gelisim
alaninda %58 (n=723), ¢ocuk ve geng psikiyatrisi alaninda
%38,5 (n=480), dil-konusma-iletisim gelisimi alaninda %8
(n=100) olguda 6zel gereksinim varligi saptandi. Cocuk ve
geng psikiyatrisi alaninda yer alan tanilar incelendiginde,
tiim olgularin %33,4 (n=417)’inde O0B, %5 (n=63)'inde
OSB tanisi oldugu bulundu. COZGER kapsaminda
psikiyatrik tanilar incelendiginde, en sik olarak %58
(n=723) ile gecikmis donim noktasi (sinirda zihinsel
islevsellik ve zihinsel yetersizlikler), bu tani kategorisi
altinda da en sik Hafif Dizeyde ZY saptanmis olup tani
dagihmi Tablo 1’de gosterilmistir.

COZGER'de yer alan tanilarin cinsiyet dagilimlarina
bakildiginda, OOG ve 0SB tanilarinin erkeklerde, Hafif
Dizeyde ZY tanisinin ise kizlarda anlamh olarak daha
yuksek oranda goérildugi bulunmustur (Tablo 1).

Tablo 1. COZGER cocuk ve genc psikiyatrisi alanindaki tanilar ve cinsiyetler arasi dagilimlari

Tanilar Toplam Kiz Erkek p 2
n (%) n (%) n (%)

Hafif Diizeyde ZY 459 (36,8) 193 (40,7) 266 (34,5) 0,026* 4,94
folo]:} 417 (33,4) 142 (30,0) 275 (35,6) 0,040* 4,23
Sinirda Zihinsel islevsellik 120 (9,63) 54 (11,3) 66 (8,5) 0,102 2,67
Dil-Konusma-iletisim Bozukluklari 100 (8) 30 (6,3) 70(9,1) 0,080 2,98
Orta Duzeyde ZY 97(7,7) 41 (8,6) 56 (7,3) 0,372 0,79
0SB 63 (5) 10 (2,1) 53 (6,9) <0,001%** 13,83
Agir Diizeyde ZY 47 (3,7) 20 (4,2) 27 (3,5) 0,516 0,42

COZGER: Cocuklar igin 6zel gereksinim raporu, ZY: Zihinsel yetersizlik; 00B: Ozgiil 6grenme bozuklugu; OSB: Otizm spektrum bozuklugu

McNemar Test
* p<0,05, ** p<0,01, *** p<0,001

Toplam 1246 olgunun 233’tinde (%18,6) birden fazla
alanda 6zel gereksinim dizeyi saptanmistir. Bu olgularin
134’tintin (% 57,5) Bilissel Gelisim Alani ve Cocuk ve Geng
Psikiyatrisi Alani’'ndan, 76’sinin (%32,6) Bilissel Gelisim
Alani ve Dil-Konusma-iletisim Alani’ndan, 15’inin (%6,4)
Cocuk ve Geng Psikiyatrisi Alani ve Dil-Konusma-iletisim
Alani’'ndan, 8’inin (3,4) her Gig alandan da 6zel gereksinimi
oldugu bulunmustur. COZGER’de vyer alan tanilar
incelendiginde, OSB olgularinin (n=63) 44’inde (%69,8)
ZY ek tanisinin oldugu tespit edilmistir. Bunlarin 30’u
(%68,1) Hafif Duzeyde, 8'i (18,1) Orta Diizeyde, 6’siI
(%13,6) Agir Diizeyde ZY tanisi almistir. Doksan olguda
Sinirda Zihinsel islevsellik ve Ozgiil Ogrenme Bozuklugu
tanilarinin birlikte belirtildigi saptanmistir. Ug alandan da
Ozel gereksinimi bulunan olgularin timine Sinirda
Zihinsel Islevsellik, Ozgil Ogrenme Bozuklugu ve
Konusma Bozuklugu tanilarinin kondugu bulunmustur.
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Dil-konusma ve iletisim alanindaki tanilarin siklikla birincil
tanilara eslik ettigi ve raporlarda yer aldigi gérilmustar.
COZGER 6ncesi raporda OOB tanisi alanlarin %2,6’sinda
(n=11), Hafif Diizeyde ZY tanisi alanlarin %8,1’'inde
(n=41), Orta Dizeyde ZY tanisi alanlarin %14,4’Unde
(n=12) dil ve konusma bozukluklari saptanmistir.
COZGER’de ise bu oranlar sirasiyla, %3,5 (n= 15), %10,4
(n=48), %18,5 (n=18) seklindedir. COZGER kapsaminda
birincil taninin dil-konusma bozuklugu oldugu olgular da
dahil edildiginde toplamda 100 olgunun %20
(n=20)'sinde dil bozuklugu, %56 (n=56)'sinde konusma
sesi  bozuklugu (artiktilasyon bozuklugu/fonolojik
bozukluk), %18 (n=18)inde akicihk  bozuklugu
(kekemelik), %4 (n=4)’inde sosyal iletisim bozuklugu
saptanmis, %2 (n=2)'sinde ise isaret dili ile iletisim
kurmasi gereken c¢ocuklar kategorisinin altinda olarak
raporlanmistir.
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COZGER kapsaminda belirtilmeyen psikiyatrik tanilar
incelendiginde, tim o6rneklemin (n=1246) %52,3’lnde
(n=652) en az bir psikiyatrik taninin eslik ettigi
bulunmustur. Bu olgularin %86,6’sinda (n=565) DEHB,
%11,8’'inde (n=77) Anksiyete Bozukluklari, %7’sinde
(n=46) KOKGB, %5’inde (n=33) Davranim Bozuklugu,
%0,61’inde (n=4) Depresif Bozukluk, %0,9’unda (n=6)
Disa Atim Bozuklugu, %0,7’sinde (n=5) Tik Bozuklugu,
%0,1’inde (n=1) Madde Kullanim Bozuklugu saptanmistir.
COZGER 6ncesi diizenlenen raporda ve COZGER'de yer
alan psikiyatrik tanilar incelendiginde, her ikisinde de en
sik olarak Hafif Duzeyde ZY tanisinin oldugu gozlenmistir.
Eski saghk kurulu raporunda belirtilen tanilar, ozir
oranlari ile COZGER tanilari, 6zel gereksinim diizeyleri ve

bunlara karsilik gelen 6zlr oranlari Tablo 2'de
sunulmustur. COZGER sonrasinda, dnceki rapor sistemine
gore Hafif Duzeyde ZY olgularinda anlamh bir azalma
oldugu gorulmistir (x2=19,41; p<0,001). Eski ve yeni
rapor sistemine gére OOB, Sinirda Zihinsel islevsellik ve
OSB olgulan karsilastirildiginda anlamh bir farkhhk
gozlenmemistir (sirasiyla x2=1,11 p=0,740; x2=3,20
p=0.07; p=0,740; x2=1,33 p=0,250). Onceki raporlara
kiyasla COZGER raporlarinda, Orta Diizeyde ZY, Agir
Duzeyde ZY ve Dil-konusma bozukluklari tanilarinin
anlamh dizeyde daha fazla belirtildigi bulunmustur
(sirasiyla x2=5,63 p=0,018; x2=5,14 p=0,016; x2=8,16
p=0,004).

Tablo 2. COZGER &ncesinde kategorize edilen tanilar ve dziir oranlari ile COZGER tanilari ve 6zel gereksinim diizeyleri ve &ziir orani

karsihiklarinin karsilastiriimasi

Ozel gereksinim COZGER’deki 6ziir

COZGER oncesi tani (n) Oziir Orani COZGER tani (n) diizeyi (n) orani karsilig
Hafif OGV (113) %40-49
I I Orta OGV (256) %50-59

V)
Hafif Diizeyde ZY (506) %50 Hafif Duzeyde ZY (459) ileri GGV (34) %60-69
Cok ileri OGV (8) %70-79
00B (421) %20 veya %30 0O0B (417) OGV (417) %20-39
Sinirda Zihinsel islevsellik (115) %25 Sinirda Zihinsel islevsellik (120) OGV (120) %20-39
; . Cok ileri OGV (3) %70-79
0,
Orta Dizeyde ZY (83) %70 Orta Duzeyde ZY (97) OKGV (76) %90-99
Artikiilasyon (56) OGV (56) %20-39
Dil Bozuklugu (20) OGV (19) %20-39
. Belirgin OGV (1) %80-89
- 9, = ..

Dil-Konusma Bozukluklari (79) %20-40 Kekemelik (18) oGV (18) %20-39
Sosyal iletisim (4) 0OGV (4) %20-39
isaret dili (2) OKGV (2) %90-99
OSB (66) %40 veya %80 0SB (63) OKGV (63) %90-99
Agir Dlizeyde ZY (40) %90 Agir Dlzeyde ZY (47) OKGV (47) %90-99

COZGER: Cocuklar igin 6zel gereksinim raporu; ZY: Zihinsel yetersizlik; O0B: Ozgiil 6grenme bozuklugu; OSB: Otizm spektrum bozuklugu; OGV: Ozel

gereksinimi vardir; OKGV: Ozel kosul gereksinimi vardir

COZGER oncesi raporlarda belirtilen 6ziir oranlari ile
COZGER'deki 6zel gereksinim diizeylerine karsilik gelen
oranlar tek tek karsilastirildiginda (COZGER Ek 3’te
bulunan Mevzuatla Uyum Arandiginda Kullanilacak
Tablo’ya gére)®, COZGER’e gegisle birlikte %20-39 (OGV),
%90-99 (OKGV) araliginda anlamli artiglar, %50-59 (Orta
OGV), %70-79 (Cok ileri OGV) ve %80-89 (Belirgin OGV)
araliginda anlamh azalmalar bulunmustur (Tablo 3).

Psikiyatri disindaki tanilar incelendiginde tim olgularin
(n=1246) %23,1 (n=288)'inde en az bir tibbi hastaligin
eslik ettigi saptanmistir. Bu olgular incelendiginde, 165
olguya (%57,2) hareket sistemi alanindan tanilarin
kondugu, 70 tanesinin (%5,61) serebral palsi tanili oldugu
gorilmustir. Bunu 96 olgu ile epilepsi (%7,70) tanisinin
izledigi, 48 olguda (%3,85) gorme islevi kisithhgi/kaybi
oldugu, 26 olguya (%2,08) sensorindral isitme kaybi
tanisinin kondugu, 25 olgunun (%2,00) Down Sendromlu
oldugu, 15 olgunun (1,20) hipotiroidi tanisinin oldugu
belirlenmistir. Olgularin %19,8 (n=247)'inde en az bir
psikiyatri disi alanda 6zel gereksinim varligi bulunmustur.
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Tum olgularin (n=1246) %12,52’sinde hareket sistemi
alanindan 6zel gereksinim belirtilmis olup diger alanlar
Tablo 4’te 6zetlenmistir.

Yabanci uyruklu olgularin (n=39) psikiyatrik tanilari
incelendiginde, 13 olgunun Agir Dizeyde ZY (%33,3), 12
olgunun Orta Diizeyde ZY (%30,8), 9 olgunun Hafif
Duzeyde ZY (%23,0), 3 olgunun OSB (%7,7), 2 olgunun
Konusma Bozuklugu (%5,1), 1 olgunun Sinirda Zihinsel
islevsellik (%2,6), 1 olgunun O0G (%2,6), tanisini aldig
saptanmistir. COZGER &zel gereksinim dizeyleri
incelendiginde, 2’sinin OGV (%5,1), 1’inin Hafif OGV
(%2,6), 5’inin Orta OGV (%12,8), 2’sinin ileri OGV (%5,1),
1’inin Cok ileri OGV (%2,6), 28’inin OKGV (%71,7) olarak
raporlandigl bulunmustur. Toplam 39 olgunun 29’unun
(%74,3) psikiyatri disi alanlardan da 6zel gereksinimi
oldugu, bu 29 olgunun 25’inin (%86,2) hareket sistemi
alanindan, 1’inin gérme islevi, 1’inin isitme-kulak burun
bogaz, 1'inin sinir sistemi, 1’inin kalitsal-dogmalik
hastaliklar alanlarindan tani aldigi saptanmistir.
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Tablo 3. COZGER 6ncesi 6ziir oranlari ile COZGER &zel gereksinim diizeylerine karsilik gelen oranlarin karsilastiriimasi

Oziir Orani COZGER Oncesi COZGER

(Ozel Gereksinim Diizeyi) n (%) n (%) P 2
%20-39 (OGV) 449 (36,03) 581 (46,62) <0,001%** 105,60
%40-49 (Hafif OGV) 116 (9,30) 120 (9,63) 0,8383 0,04
%50-59 (Orta OGV) 463 (37,15) 284 (22,79) <0,001%** 132,56
%60-69 (ileri OGV) 43 (3,45) 38 (3,04) 0,644 0,21
%70-79 (Cok ileri OGV) 83 (6,66) 12 (0,96) <0,001%** 52,68
%80-89 (Belirgin OGV) 47 (3,77) 4(0,32) <0,001*** 34,58
%90-99 (OKGV) 45 (3,61) 206 (16,53) <0,001%** 159,00

COZGER: COZGER: Cocuklar iin &zel gereksinim raporu; OGV: Ozel gereksinimi vardir; OKGV: Ozel kosul gereksinimi vardir

McNemar Test
* p<0,05, ** p<0,01, *** p<0,001

Tablo 4. Ozel gereksinim varliginin psikiyatri disi alanlardaki dagilimlari

Psikiyatri Disi Alanlar n (%) Psikiyatri Dis1 Alanlar n (%)
Hareket Gelisimi 156 (12,52) Sindirim Sistemi 5(0,40)
Sinir Sistemi 88 (7,06) Endokrin Sistem 3(0,24)
Goérme Islevi 48 (3,85) Hematoloji-Onkoloji 3(0,24)
isitme-Kulak Burun Bogaz 26 (2,08) Metabolizma 2(0,16)
Kalitsal-Dogmalik Hastalik 25 (2,00) Nefroloji 2(0,16)
Kalp, Dolagim Sistemi 10 (0,80) Alerji-imminoloji 1(0,08)
Tartisma Arastirmamiz kapsaminda olgularin en sik olarak biligsel
gelisim, sonra sirasiyla ¢ocuk ve geng psikiyatrisi ve dil-
Bu calismada, COZGER vyénetmeliginin vyirirlige konusma-iletisim gelisimi alanlarindan tani aldiklari

girmesinden sonraki donemde saglik kuruluna basvuran
ve cocuk ve ergen psikiyatrisi alanindan tani alan
olgularin psikiyatrik tanilari incelenerek, eski rapor
sistemindeki 6ziir oranlari ile COZGER’de belirtilen 6zel
gereksinim alanlari  ve dizeyleri karsilastinimistir.
COZGER verilerinin psikiyatrik kapsamda degerlendirildigi
dnceki calismalardan’® farkli olarak, arastirmamiz
Ankara’da yogun bir sekilde saglik kurulu raporu verilen
bir hastanenin genis 6rneklemi tGzerinde ve farkli bir yas
grubunda (6 yas Uzeri) yapiimistir.

Calismamizda olgularin yas ortalamalarn 12,1 olarak
saptanmis  olup, saghk  kurulu  basvurularinin
degerlendirildigi diger c¢alismalarda belirlenen yas
ortalamalarindan (8,00-9,10)7>17 farklilik
gostermektedir. Bu durumun, onceki ¢alismalarin 0-18
yas grubunda yapilmasi, calismamizin ise 6-18 yas arasi
cocuk ve ergenleri kapsamasindan kaynaklandigi
diistinilmektedir. Calismamiza gére, COZGER’e basvuran
olgularin %62’sinin erkek oldugu bulunmustur. Bu oran,
Tirkiye istatistik Kurumu 2010 verileri'® (%58,6) ve
cocuklarda saglik kurulu raporlarinin incelendigi diger
arastirmalar’1%20 (%61,6-62,4) ile benzerdir. Saglik kurulu
raporlari ile ilgili yapilan arastirmalarda erkek cinsiyetin
daha baskin bir sekilde goriilme nedeni, bu raporlarda
siklikla yer alan ZY, 0SB, OOB gibi nérogelisimsel
psikiyatrik bozukluklarin erkeklerde daha ylksek oranda
goérulmesi ile aciklanabilir.?! Diger yandan bu sonuglar,
kizlarin saghk hizmetine erisim konusunda daha geri
planda kaldiklari veya ihmal edildikleri seklinde de
yorumlanabilir.*®
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bulunmustur. Ozel gereksinim alanlarindaki bu dagilim,
Giller ve Yaylac’nin calismasina benzer niteliktedir.’
Calismamizda, COZGER'e gére psikiyatrik tanilar
degerlendirildiginde en sik olarak “Gecikmis donim
noktasi” tanisinin kondugu goérilmektedir. Ayrica hem
COZGER 6ncesi ve hem de COZGER sonrasi saglik kurulu
raporlarinda en sik olarak %36,8 ile ‘Hafif Dizeyde ZY’
tanisi saptanmis olup bu bulgular alanyazindaki diger
calismalarla uyumludur”71%2223 Yine énceki calismalarla
paralel bir sekilde ikinci en sik tani %33,4 ile O0OB olarak
bulunmustur’?%2, Sonrasinda ise olgularin yaklasik
%10’unda ‘Sinirda Zihinsel islevsellik’ tanisinin bulundugu
goriulmektedir. Bu oranin 6nceki calismalardan daha fazla
saptanmasinin’, arastirmamizdaki érneklem grubunun
genel olarak dlsiik sosyoekonomik diizeye sahip
ailelerden olusmasindan otara olabilecegi
distunilmektedir?*. Calisma bulgularimiza gére, olgularin
yaklasik %5’inde OSB tanisi saptanmistir. Ote yandan,
saglhk  kurulu raporlari  {izerine vyapilan diger
arastirmalarda OSB tani oraninin %12-14 arasinda oldugu
ifade edilmistir.”>'%23 Gériilen bu farklilk, calismamiza
dahil edilen ¢ocuklarin 6 yas Uzerinde olmasi ve okul
caginda OOB tanisinin oransal olarak belirgin bir artis

gostermesi  seklinde  yorumlanabilir.>  Nitekim,
bulgularimiza gére 0SB tani orani  Oztiirk ve
arkadaslarinin  yaptigi calismada (2018) 6-18 vyas

grubunda belirtilen oran ile benzerdir.?? Giincel
alanyazinda, OSB ile Hafif Dluzeyde ZY sikhg1 benzer
oranda bildirilmektedir.2®?” Ancak mevcut ¢calismamiz bu
verilerle uyusmamaktadir. Bu durum, OSB tanisina
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yonelik ek bir tani  aract kullaniimamasindan
kaynaklaniyor olabilir. Ayrica ek olarak g¢alismamizda,
OSB’ye yaklasik %70 oraninda ZY tanisinin eslik ettigi
bulunmustur. Okul ¢agindaki OSB’li g¢ocuklarda %65’e

varan oranlarda ZY es tanisinin  goruldiGgi
bildirilmektedir?. Bu anlamda sonuglarimizin
alanyazinda  belirtilen  oranlara  yakin  oldugu

gorialmektedir.

Tanilarin cinsiyetlere goére dagilimi sonuglarina gore,
kizlarda Hafif Diizeyde ZY, erkeklerde ise OSB ve 00OB
tanilarinin daha yiliksek oranda bulundugu dikkati
cekmektedir. Yildiz & Tarakgioglu (2020) COZGER
kapsaminda ¢ocuklarin tanisal degerlendirmesinde, hafif
diizeyde bilissel gelisimde gecikme tanisinin kizlarda, OSB
tanisinin ise erkeklerde anlaml olarak daha fazla
saptandigini bildirmislerdir.® Kayhan & Oztiirk (2020),
zihinsel yetersizlikler, 0SB ve OOB tanilarinin erkeklerde
kizlara gore daha sik gérildiigiuni bildirmislerdir’. Gimis
& Ylrumez (2014), Hafif dlizeyde ZY tanisinin kizlar, OSB
ve OOG tanilarinin ise erkeklerde daha yiiksek oranda
géruldigini  ifade  etmislerdir’®>. Bu anlamda
calismamizda OSB ve OOB tanilarinin erkeklerde daha
yuksek oranda saptanmasi diger ¢alismalarin bulgulariile
uyumludur.”*®  Alanyazinda genel olarak zihinsel
yetersizliklerin erkeklerde kizlara goére daha yiksek
oranda goriildiigi belirtilse de?’, sonuglar COZGER'de
belirtilen diger psikiyatrik bozukluklarin (OOB, OSB gibi)
erkeklerde kizlara gore c¢ok daha ylksek oranda
gorilmesinden kaynaklaniyor olabilir. Diger bir deyisle,
Hafif dizeyde ZY tanisi agisindan cinsiyetler arasi
karsilastirma yapildiginda gorilen kizlardaki bu oransal
yukseklik, aslinda kizlarda diger tanilarin gérece daha az
oranda saptanmasi ile agiklanabilir.

Dil ve konusma bozukluklari ¢ocukluk c¢aginin en sik
goriilen norogelisimsel bozukluklarindan biridir, erkek
cinsivette daha sik goriilmektedir.3® zY’li ¢ocuklarin
normal gelisim gosteren ¢ocuklara gore dil gelisimlerinin
yavas oldugu, yasitlarina gore daha kisa ve basit cimleler
kurduklari, artikiilasyon bozukluklarinin ve kekemeligin
daha sik gériildiigi bilinmektedir.3%32 Diger bir deyisle,
¢ocuklarda ZY ve Dil-konugsma bozukluklugu birlikteligine
sikca rastlanmaktadir.3 Calismamizda da benzer sekilde,
Hafif ve Orta dlizeyde ZY tanili olgulara siklikla Dil ve
Konusma Bozukluklari  tanilarinin  esglik  ettigi
bulunmustur. Bu anlamda, ZY tanisi konan gocuklarin
isitme ve konusma degerlendirmesinin rutin olarak
yapilmasi ve bu alandaki eksikliklerine yonelik olarak 6zel
egitime yonlendirilmeleri olduk¢a 6nemli ve gereklidir.
Ayrica bu olgular incelendiginde, en sik olarak konusma
sesi  bozuklugu (artikiilasyon bozuklugu/fonolojik
bozukluk), sonrasinda dil bozuklugu ve akicilik bozuklugu
(kekemelik) tanilarinin  oldugu goérilmektedir. Bu
sonuglar, mevcut literatiirle uyumludur.3* Bunlarin yani
sira arastirmamizda, COZGER’de dil ve konusma
bozukluklari tanisinin 6nceki saglik kurulu raporlarindan
daha sik oranda belirtildigi dikkati cekmektedir. Goriilen
bu farkliik, COZGER 6ncesinde dil ve konusma alani ile
ilgili tanilarin  kulak burun bogaz sistemi altinda
tanimlanirken, COZGER ile birlikte bu alandaki
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degerlendirmenin  ¢ocuk ve ergen psikiyatristleri
tarafindan yapilmasi ile agiklanabilir.®

COZGER oncesi ve sonrasi tanilar karsilastirildiginda,
onceki saghk kurulu raporunda belirtilen Hafif diizeyde ZY
olgularin oraninda COZGER ile birlikte azalma oldugu,
tersine Orta ve Agir ZY olgularinin oraninda ise artma
oldugu gozlenmistir. Bu durum, takipler sirasinda
olgularin kronolojik yasina gore entelektiel ve/veya
gunlik yasam  etkinliklerindeki islevselliklerindeki
kisithiligin arttigi seklinde dustnulebilir. Aslinda zihinsel
yetersizlikler, yasam boyu silren nérogelisimsel bir
bozukluk olarak ele alinsa da, zaman igerisinde bilissel
yetersizliklerin diizeyi ve uyum becerilerinde cevresel
degisim taleplerine bagh olarak goérece azalmalar
olabilmektedir.3!

Saghk kuruluna basvuran olgularin gocuk ve ergen
psikiyatrisi disinda diger bolimlerden tani alma sikligi
%27-57 arasinda degisen oranlarda belirtiimekle
birlikte”?’, en fazla néroloji””? ve fizik tedavi ve
rehabilitasyon bélimlerinden®?®  tani aldiklari
vurgulanmaktadir.  Benzer sekilde, c¢alismamizda
olgularin yaklasik %20’sinde psikiyatri disindaki alanlarda
da 6zel gereksinim varliginin belirtildigi ve bu olgularin en
sik olarak hareket gelisimi alanindan tani aldigi, bunu sinir
sisteminin takip ettigi bulunmustur. Yine literatlrle
uyumlu olarak en sik olarak epilepsi ve serebral palsi
tanilarinin goérildigi saptanmistir.”-17:20

COZGER kapsaminda degerlendirilen olgularin raporda
belirtilmeyen diger psikiyatrik tanilari incelendiginde, en
stk DEHB tanisinin  goruldigl, bunu Anksiyete
Bozukluklari’nin takip ettigi gorilmektedir.
Calismamizdaki olgularin biyiik ¢cogunlugunu OOB ve
Hafif dlzeyde ZY tanih g¢ocuklar olusturmaktadir.
Tirkiye’de cocuk ve ergenlerde yapilan calismalarda
00B’ye eslik eden DEHB tanisi %40-80 arasinda farkli
oranlarda belirtilmistir.3>3” Ayrica OOB’li cocuklarin
yaklasik dortte birinde Anksiyete Bozuklugu estanisinin
gorildiagi bildirilmistir.3638 zY’lere de siklikla DEHB ve
Anksiyete Bozukluklari’nin eslik ettigi bilinmektedir
(DEHB- %30, Anksiyete- %7-34).%° Hafif diizeyde ZY’lerde
psikiyatrik estanilarin incelendigi bir ¢alismada, bu
olgularin yaklasik %65’inde DEHB, %18’inde Anksiyete
Bozuklugu saptandigi bulunmustur.3 Sonug olarak,
raporda belirtiimeyen diger psikiyatrik bozukluklar

degerlendirildiginde alanyazinla  uyumlu sonuglar
bulunmustur.
Calismamizdaki  yabanci  uyruklu olgularin  biyik

¢ogunlugunu Irak ve Suriye vatandaslari olusturmaktadir.
COZGER’ goére bu olgularin psikiyatri alanindaki ozel
gereksinim raporu diizeyi en sik olarak OKGV seklinde
belirtilmis ve %74,3’linde ek tibbi tani saptanmistir.
Bulgularimizin Kayhan & Oztiirk’iin (2020) bir {iniversite
hastanesine  COZGER igcin  basvuran  olgularin
degerlendirilmesi lzerine yaptigl arastirma ile uyumlu
oldugu gérilmektedir’. Ayrica bu grupta psikiyatrik tani
olarak en sik ZY tanisinin saptanmasi da mevcut
alanyazini destekler niteliktedir.*®

Calismamiza gére, COZGER’e gecisle birlikte %20-39
(OGV) engel oraninda anlamli diizeyde artis oldugu
bulunmustur. Bu sonug, COZGER o6ncesinde Sinirda
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Zihinsel islevsellik ve Ozgiil Ogrenme Bozuklugu
tanilarinin birlikte oldugu olgularin engel oraninin %40
olmasi (‘Hafif OGV’ye karsilik gelmekte), ancak COZGER’e
gore bu iki taninin varhiginin OGV seklinde ifade edilmesi
seklinde agiklanabilir. Ayrica COZGER sonrasinda %90-99
engel orani olanlarda (OKGV) belirgin diizeyde artis
saptanmistir. Bu bulgu, Giller & Yaylac’nin (2020)
¢alisma sonuglari ile benzer nitelikte olup bu durumun
COZGER yoénetmeliginde vyapilan 6zel gereksinim
diizeyindeki yeni duzenlemelerin  sonucu oldugu
diisiinilmektedir:®* COZGER 6ncesinde Atipik Otizm tanisi
ile %40 seklinde rapor verilen olgularin COZGER’de tek
dzel gereksinim dizeyi OKGV seklinde belirlenmistir.
Ayrica benzer sekilde, Orta ve Agir diizeyde ZY olgularinin
sayisindaki artis ve 6ncesinde Orta dlizeyde ZY ile %70
engel orani verilen durumlarin COZGER’e gecisle birlikte
OKGV seklinde tanimlanmasi bir diger neden olabilir.
Ancak yapilan bu karsilastirmalar (engel orani ile 6zel
gereksinim diizeyi), es tanilarin varligi ve ek degiskenlerin
yogun olmasi gibi nedenlerden o6tirid saglikh sonug
vermeyebilir ve bu durum arastirmamiz igin bir kisithhk
olusturabilmektedir.

Calismamizin 6nemli bir kisitlihg, verilerin geriye dénik
olarak incelenmesidir. Bu nedenle, bulgularimiz
uzunlamasina vyapilan c¢alismalara goére daha az
guvenilirdir. Ayrica bu durumdan kaynaklanan sonuglari
etkileyecek olasi  veri eksiklikleri de kisitlilhk
olusturmaktadir. ikinci olarak calismamiz yalnizca tek
merkezde yiratildiginden, sonuglarimiz tim klinik
popilasyonu veya toplum popilasyonunu
yansitmayabilir. Son olarak, calismanin bir diger kisithilig,
psikiyatrik tanilarin alanda g¢alisan uzman hekimler
tarafindan klinik olarak konulmasi, yapilandiriimis tani
goriismelerinin kullanilmamis olmasidir.

Sonu¢ olarak bu calisma, en son yirlrlige giren ve
klinikte tiim branslarin oldukga sik karsilastigi COZGER’e
yonelik tanimlayici bilgiler saglamaktadir. Cocuk ve geng
psikiyatrisi alaninda COZGER’in getirdigi degisikliklerin
incelendigi 6nceki calismalari destekler nitelikte olmakla
birlikte, ©6rneklemin Ankara’dan segilmesi, farkli yas
grubunun dahil edilmesi gibi bazi farkhhklar da
barindirmaktadir. Sonuglarimizin gerek ¢ocuk ve ergen
psikiyatristlerine gerek de diger dallarda c¢alisan
hekimlere klinik pratikte 6énemli yararlar saglayacagini
disinmekteyiz.  Bu anlamda, ulkemizde farkh
merkezlerin dahil edildigi daha genis 6rneklemli ileri
arastirmalar yazina 6nemli katkilar saglayacaktir.
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/ ABSTRACT 6z \

Objective: Granulomatosis with polyangiitis (GPA) is one of the
systemic vasculitis included in antineutrophil cytoplasmic antibody
(ANCA) associated vasculitis (AAV). Clinical characteristics, ANCA
serotypes, and their frequencies vary depending on the type of
vasculitis. In this study, we aimed to investigate the link between
ANCA serotypes and clinical variables documented at the time of
admission.

Methods:This study was a retrospective cross-sectional study
including 40 patients with GPA. The demographic, clinical,
laboratory, and radiological findings were extracted from medical
records. Logistic Regression Analysis was performed to estimate
the relationship between ANCA serotypes and other variables.
Results: The mean age was 53.95+12.94 years, and there was a
delay of 15.85+23.03 months in diagnosis. While constitutional
symptoms were observed in 42% of patients, symptoms related to
ear-nose-throat in 70%, lung in 87.5%, kidney in 62.5%,
neurological findings in 30%, eye in 25%, skin in 25% and
musculoskeletal system findings in 90% were noted. Male gender
was seen more frequently in cANCA (60.7%) positive patients;
however, pANCA-positive patients were mainly female (83.3%)
(p=0.050). Delay in diagnosis was longer (p=0.001) and subglottic
stenosis was more common (p<0.001) in pANCA-positive patients.
However, the inflammatory response was more severe, and renal
involvement (p=0.007) and arthralgia (p=0.048) were higher in
cANCA-positive patients.

Conclusion: While renal involvement seemed to be related to
cANCA, subglottic stenosis was mostly associated with pANCA in
GPA. However, larger studies are needed to make a more accurate
conclusion about the effect of ANCA serotypes on diversity in the
clinical spectrum.

Keywords:  Granulomatosis  with  polyangiitis,  vasculitis,

Amag: Granllomat6éz polianjiit (GPA) antinétrofil sitoplazmik
antikor (ANCA) iliskili vaskdlitlerden (AiV) biridir. Vaskiilitin tipine
bagh olarak klinik 6zellikler, ANCA serotipleri ve sikliklari
degismektedir. Bu gcalismada, ANCA serotipleri ile basvuru
anindaki klinik degiskenler arasindaki iliskinin arastiriimasi
amaglandi.

Yéntem: Bu retrospektif kesitsel galismaya 40 GPA hastasi dahil
edildi. Demografik, klinik, laboratuar ve radyolojik bulgular
hastalarin dosyalarindan toplandi. ANCA serotipleri ile diger
degiskenlerin iliskisini degerlendirmek icin Logistic Regresyon
analizi kullanildi.

Bulgular: Hastalarin ortalama yaslari 53,95+12,94 yil olup tanida
15,85+23,03 aylik bir gecikme vardi. Konstitlisyonel semptomlar
%42 hastada gozlenirken  %70’inde  kulak-burun-bogaz,
%87,5’'inde akciger, %62,5inde bobrek, %30’unda ndrolojik,
%25’inde goz, %25’'inde cilt ve %90’inda kas-iskelet sistemi ile
iliskili semptomlar kaydedildi. cANCA pozitif olanlarda erkekler
daha sik iken (%60,7) pANCA pozitiflerde kadinlar daha fazla
(%83,3) idi (p=0.050). pANCA pozitif hastalarda tanida gecikme
daha uzun (p=0.001) ve subglottik stenoz daha sikti (p<0.001).
Bunun yaninda cANCA pozitif hastalarda inflamatuar yanit daha
siddetli ve bobrek tutulumu (p=0.007) ile artralji (p=0.048) daha
fazlaydi.

Sonug: GPA’da cANCA bobrek tutulumu ile iligkili gortntrken
subglottik stenoz daha ¢ok pANCA ile iliskiliydi. Bununla birlikte
ANCA serotiplerinin klinik spektrumdaki gesitlilik Gzerindeki etkisi
hakkinda daha dogru bir sonuca varmak igin daha biylk
galismalara ihtiyag vardir.

Anahtar Kelimeler: Granuilomat6z polyanijiit, vaskulit, antinotrofil
sitoplazmik antikor, bébrek tutulumu, subglottic stenoz

Kantineutrophil cytoplasmic antibody, renal involvement, subglottic
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Introduction

Granulomatosis with polyangiitis (GPA), also known as
Wegener granulomatosis, is an antineutrophil cytoplasmic
antibody (ANCA) associated necrotizing vasculitis
involving small and medium-sized vessels. The etiology of
GPA is not fully understood, but it is thought to be a
complex multifactorial process in which genetic
predisposition, environmental and immunological factors
have a unique role in the etiology of the disease. Although
GPA mainly targets the upper and lower respiratory tract
and kidney, it can affect other organs and systems.>? The
prevalence and annual incidence have been reported as
2.3-146 and 0.4-14.4 cases per one million, respectively.?
Studies have shown that GPA, which affects men and
women equally, is more common in Northern European
countries than in other countries.?® It is well known that
clinical characteristics, organ involvement, ANCA types
and their frequencies vary through ANCA associated
vasculitis (AAV) types including GPA, microscopic
polyangiitis (MPA), and eosinophilic granulomatous
polyangiitis (EGPA). Furthermore, some authors proposed
a classification based on types of ANCA as anti-proteinase
3 (PR3) associated vasculitis and anti-myeloperoxidase
(MPOQ) associated vasculitis due to the close relationship
between ANCA serotype and disease characteristics, but it
is not widely accepted in current literature.> Although
anti-PR3 (65-75%) is the most frequently detected ANCA
serotype in GPA, anti-MPO positivity and ANCA negativity
have been reported in 20-30% and 5% of the patients,
respectively.>” The aim of the study was to reveal the
clinical and laboratory characteristics of GPA patients and
to investigate the possible relationship of those with
ANCA serotypes.

Methods

Study Design and Patients

The study was designed as a retrospective cross-sectional
study. All patients with GPA aged 18-80 years who were
followed up in the rheumatology outpatient clinic
between 2004 and 2021, and fulfilled the 2012 revised
Chapel-Hill consensus criteria were included in the study.®
Patients with both ANCA serotypes positive or negative,
and patients with other vasculitis were excluded. Study
protocol was approved by the local ethics committee
(ethics approval number: GOKAEK-2021/9.11).

Clinical and Laboratory Assessment

The demographic, clinical, laboratory, and radiological
data of the patients at the time of admission to the clinic
were retrospectively screened from medical records. In
our tertiary university hospital laboratory, ANCA
detection is made by indirect immunofluorescence (IIF)
while ANCA serotypes are determined by enzyme-linked
immunosorbent assay (ELISA). Since PR3 and MPO were
not assessed in all patients, the ANCA serotypes were
defined as cANCA and/or PR3 and pANCA and/or MPO.
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Three patients with positive for both ANCA serotypes and
three patients with negative ANCA were excluded from
the comparisons. Systemic involvement was recorded
from patients’ database. Accordingly, an otolaryngologist
evaluated patients in terms of ear-nose-throat (ENT)
involvement with clinical examination. In some patients,
head and neck magnetic resonance imaging was
performed to evaluate and/or confirm ENT involvement.
Lung involvement was assessed by computed
tomography. Renal involvement was defined as abnormal
urine test including hematuria and/or urine protein
greater than 0.5g/24 hours. Neurological involvement was
defined as peripheral and central nervous system findings
that were assessed by clinical examination,
electromyography, and brain magnetic resonance
imaging. Similarly, cutaneous and eye involvement were
assessed by dermatologist and ophthalmologist.
Musculoskeletal system involvement was defined as
arthralgia, arthritis, and myalgia. Patients underwent
electrocardiography to assess cardiac involvement.
Relapse was defined as re-occurrence or new onset of the
organ or life-threatening disease.!

Statistical Analysis

SPSS for Windows 20.0 version was used for statistical
analysis. The normal distribution of numerical variables
was evaluated with the Kolmogorov-Smirnov Test. Besides
descriptive statistical methods (mean, standard deviation,
median and 25-75th percentile, min and max), the
independent groups T test or Mann Whitney test were
used for continuous variables, in comparison of paired
groups. For categorical variables chi-square test and
Fisher exact test were used. The relationship between
ANCA serotypes and clinical and laboratory findings was
determined by Spearman Correlation Analysis, and
Logistic Regression Analysis was used as advanced
statistics. For the testing of two-sided hypotheses, p <0.05
was considered as sufficient for statistical significance.

Results

The mean age of GPA patients (female/male= 22/18) was
53.95+12.94 (median, min-max=55, 25-75) years. There
was 15.85+23.03 (median, min-max=4, 1-180)-month
delay in the diagnosis. During a mean follow-up period of
95.03161.36 (median, min-max=82, 2-360) months, two
patients died; one of them due to disease activation and
concomitant infection, another one due to COVID-19
infection (5%). 37.5% of patients suffered from at least
one relapse during follow-up. At the time of admission,
42% of the patients had constitutional findings. Most
patients had several types of involvement. Accordingly,
ear-nose-throat involvement, lung involvement, renal
involvement, neurological involvement, skin involvement,
and musculoskeletal system involvement were detected
in 70%, 87.5%, 62.5%, 30%, 25%, 25%, and 90% of
patients, respectively. None of patients had cardiac
involvement (Table 1).
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The number and percentages of patients according to the
presence of ANCA positivity and its subtypes are given as
following; 3 patients (7.5%) had neither pANCA nor cANCA
positivity, 3 patients (7.5%) had positive test results for
both pANCA and cANCA, 28 patients (70%) had
cANCA/anti-PR3 positivity, finally, 6 patients (15%) had
pANCA/anti-MPO positivity (Table 2).

The comparison of only pANCA/anti-MPO positive and
only cANCA/anti-PR3 positive groups revealed that female
gender was seen more frequently in pANCA/anti-MPO

positive patients and male gender was seen more
frequently in cANCA/anti-PR3 positive patients (p=0.050).
While patients in pANCA/anti-MPO positive group had
prolonged time to diagnosis (p=0.001), cANCA/anti-PR3
positive group had higher inflammatory markers including
erythrocyte sedimentation rate, C-reactive protein, and
thrombocyte count (p<0.001, p=0.006, and p=0.034,
respectively). In addition, anemia was more common in
cANCA/anti-PR3 positive group than in pANCA/anti-MPO
positive group (75% vs 33.3%, p=0.048) (Table 2). Among

Table 1. The comparison of demographic and clinical findings according to ANCA serotypes

All Patients cANCA/PR3 (+) Patients PANCA/MPO (+) p*
(n=40) (n=28) Patients (n=6)
Age of onset 46.10+£15.02 44.8+17.7 38.2+15.7 0.3262
Delay in diagnosis 15.85+23.03 11.4+16.5 45.5+36.4 0.0012
Gender (Female) 22 (55) 11(39.3) 5(83.3) 0.050°
Constitutional findings 34 (42) 25 (89.3) 5(83.3) 0.681°
Fever 20 (50) 16 (57.1) 3 (50) 0.749
Weight loss 17 (42.5) 14 (50) 1(16.7) 0.136
Weakness 34 (85) 25 (89.3) 5(83.3) 0.681
Anorexia 20 (50) 16 (57.1) 2(33.3) 0.289
Musculoskeletal involvement 36 (90) 26 (92.9) 4 (66.7) 0.071°
Myalgia 32 (80) 24 (85.7) 4(66.7) 0.267
Arthralgia 27 (67.5) 21 (75) 2(33.3) 0.048
Arthritis 7(17.5) 6 (21.4) 1(16.7) 0.793
Ear-nose-throat involvement 28 (70) 19 (67.9) 5(83.3) 0.450°
Mastoiditis 7 (17.5) 6(21.4) 0 0.211
Otitis 7(17.5) 6(21.4) 0 0.211
Sinusitis 11 (27.5) 7 (25) 2(33.3) 0.675
Septum perforation 2 (5) 1(3.6) 0 0.638
Subglottic stenosis 6 (15) 1(3.6) 4 (66.7) <0.000
Pulmonary involvement 35(87.5) 26 (92.9) 4 (66.7) 0.071
Nodule 27 (67.5) 19 (67.9) 3 (50) 0.406
Cavity 15 (37.5) 11 (39.3) 1(16.7) 0.293
ILD 14 (35) 13 (46.4) 1(16.7) 0.179
Alveolar hemorrhage 8 (20) 7 (25) 1(16.7) 0.662
Pleurisy 1(2.5) 1(3.6) 0 0.638
Lymphadenopathy 11 (27.5) 8(24.2) 1(16.7) 0.549
Renal involvement 25 (62.5) 21 (75) 1(16.7) 0.007°
Neurological involvement 12 (30) 8(28.6) 1(16.7) 0.549b
Mononeuritis multiplex 1(2.5) 0 0 NA
Peripheral nervous system 8(20) 5(17.9) 0 0.262
Central nervous system 4(10) 3(10.7) 1(16.7) 0.681
Skin involvement 10 (25) 9(32.1) 0 0.105°
Erythema nodosum/nodule 4 (10) 3(10.7) 0 0.401
Palpable purpura 2 (5) 1(3.6) 0 0.638
Leukocytoclastic vasculitis 2 (5) 2(7.1) 0 0.500
Skin ulcer 2(5) 2(7.1) 0 0.500
Urticaria 1(2.5) 1(3.6) 0 0.638
Eye involvement 10 (25) 7 (25) 1(16.7) 0.662°
Episcleritis/scleritis 6 (15) 5(17.9) 0 0.324
Uveitis 2(5) 2(7.1) 0 0.500
Conjunctivitis 3(7.5) 3(10.7) 0 0.401
Gastrointestinal involvement 5(12.5) 2(7.1) 2(33.3) 0.071b
Urogenital involvement (orchitis) 1(2.5) 1(3.6) 0 0.638°
Comorbid Disease 28 (70) 18 (64.3) 4 (66.7) 0.912b
Relapse 15 (37.5) 10 (35.7) 3 (50) 0.513b
Mortality 2 (5) 1(3.6) 1(16.7) 0.216°

aValues given as meantstandard deviation, Independent Samples T test and One way ANOVA

bValues given as n (%), Fisher’s Exact test

*The comparisons were made between cANCA/PR3 (+) patients and pANCA/MPO (+) patients
ILD: Interstitial lung disease, ANCA: Antineutrophil cytoplasmic antibody, PR3: Anti-proteinase 3 antibody, MPO: Anti-myeloperoxidase antibody
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Table 2. The comparison of laboratory findings at the time of diagnosis according to ANCA serotypes

All Patients cANCA/PR3 (+) Patients pANCA/MPO (+) Patients p*
n=40 n=28 n=6

Increased ESR 28 (70) 25 (89.3) 0 0.000
Increased CRP 30 (75) 24 (85.7) 2(33.3) 0.006
Leukocytosis 26 (65) 19 (67.9) 3(50) 0.406
Neutrophil 21 (52.5) 15 (53.6) 2(33.3) 0.325
Lymphopenia 12 (30) 10 (35.7) 1(16.7) 0.338
Anemia 25 (62.5) 21 (75) 2(33.3) 0.048
Increased RDW 9(22.5) 7 (25) 0 0.150
Thrombocytosis 15 (37.5) 13 (46.4) 0 0.034
Increased Creatinine 10 (25) 7 (25) 1(16.7) 0.632
Increased LDH 10 (25) 6(21.4) 2(33.3) 0.566
RF positivity 13 (32.5) 11 (39.3) 0 0.056
Anti-CCP positivity 2(5) 2(0.7) 0 0.458
ANA positivity 4 (10) 3(10.7) 0 0.392
ANCA positivity 37(92.5) 28 (100) 6 (100) 1.000

¢c-ANCA 28 (70) 26 (92.9) 0

p-ANCA 9(22.5) 0 6 (100)

anti-PR3 29 (72.5) 25 (89.3) 1(16.7)

anti-MPO 3(7.5) 0 2(33.3)

Values given as n (%), Fisher’s Exact test

*The comparisons were made between cANCA/PR3 (+) patients and pANCA/MPO (+) patients

ESH: erythrocyte sedimentation rate, CRP: C-reactive protein, RDW: Red cell distribution width, LDH: Lactate dehydrogenase, RF: Rheumatoid factor, CCP:
cyclic citrullinate peptide, ANA: Anti-nuclear antibody, ANCA: Antineutrophil cytoplasmic antibody, PR3: Anti-proteinase 3 antibody, MPO: Anti-
myeloperoxidase antibody

Table 3. Logistic regression analysis for ANCA serotypes in patients with GPA

Univariable Analysis Multivariable Analysis
OR 95% Cl p OR 95% Cl P
Delay in diagnosis 1.056 1.010-1.105 0.017
Subglottic stenosis 54.000 3.931-741.79 0.003 54.000 0.061-0.928 0.039
Renal involvement 0.067 0.007-0.672 0.022
Increased ESR 0.000 0.000 0.998
Increased CRP 0.083 0.011-0.615 0.015

ANCA: antineutrophil cytoplasmic antibody, GPA: Granulomatosis with polyangiitis, Cl: Confidence interval, ESR: erythrocyte sedimentation rate, CRP: C-
reactive protein
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the clinical findings, while the frequency of subglottic
stenosis (66.7% vs 3.6%; p<0.001) was seen higher in
pANCA/anti-MPO positive patients, renal involvement
(75% vs 16.7%; p=0.007) and arthralgia (75% vs 33.3%;
p=0.048) were seen more frequently in those with
cANCA/anti-PR3 positivity (Table 1) (Figure). Additionally,
there were no correlations between ANCA serotypes and
clinical/laboratory findings except delay in diagnosis
(r=0.539, p= 0.001), renal involvement (r=-0.465,
p=0.006), subglottic stenosis (r=0.679, p<0.001) and
elevation of ESR (r=-0.772, p<0.001) and CRP (r=-0.471,
p=0.005). However, ANCA serotypes were only associated
with subglottic stenosis in logistic regression analysis
(Table 3).

In this study, 70% of the patients had at least one
comorbid disease (Diabetes Mellitus 15.5%, Hypertension
33.3%) and there was no difference between ANCA
serotypes in terms of comorbid disease frequency.
Although relapse and mortality rate were seemed to be
higher in pANCA/anti-MPO positive patients, comparison
of two groups did not reveal statistically significant
differences (Table 1). The treatments received by the
patients during the follow-up are given in Table 4.

Table 4. Previous and current treatments of patients

n (%)
Previous treatment
Cyclophosphamide 22 (55)
Corticosteroid 39 (97.5)
Azathioprine 23 (57.5)
Methotrexate 14 (35)
Rituximab 22 (55)
IVIG 10 (25)
Plasmapheresis 5(12.5)
Current treatment
Cyclophosphamide 3(7.5)
Azathioprine 13 (32.5)
Methotrexate 8(20)
Rituximab 17 (42.5)

IVIG: Intravenous immunoglobulin
Discussion

GPA is an ANCA-related necrotizing vasculitis with
unknown etiology. This study investigated whether there
is a relationship between ANCA serotypes and clinical and
laboratory findings in patients with GPA. Similar to other
systemic autoimmune diseases, GPA frequently causes
nonspecific constitutional symptoms (in 60% of the
patients), and lesser degree fever (48%), weight loss
(28%), and joint findings (38%).° Arthralgia and myalgia
have been reported in 70% of the patients, and arthritis in
23%.1 In our study, constitutional findings, fever and
arthritis were found in 42% of the patients, similar to
previous studies, while weight loss and arthralgia/ myalgia
ratio were found to be higher.

GPA is a multisystemic disease, however mostly targets
the upper (75-90%) and lower respiratory tracts (60-80%),
and kidney (56-80%).”°12 In a cohort study including 502
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patients with ANCA associated vasculitis, organ
predilection was studied based on ANCA serotypes.
Accordingly, the majority of patients with crescentic
glomerulonephritis (above 80% of patients) were strongly
related anti-MPO ANCA while most of patients with lung
cavities and destructive ear-nose-throat involvement
(above 80% of patients) were closely associated with anti-
PR3 ANCA.'? In a review article, authors searched the
literature to show the differences of clinical,
histopathologic, and pathophysiologic variables between
anti-PR3 positive and anti-MPO positive patients. As a
result, extrarenal organ manifestations and respiratory
tracts involvement were frequently observed in anti-PR3
positive patients.’®> Among the upper respiratory tracts,
the nasal cavity, and paranasal sinuses are the most
commonly involved organs, followed by otologic (35%)
and subglottic involvement (16-23%).}%'> A study
conducted by Schirmer et al. showed that anti-MPO
positive patients had limited disease and had an increased
frequency of subglottic stenosis.'® Other organs and
systems affected by GPA in decreasing fashion are given
as following; eyes in 24-33%, mucocutaneous involvement
in 25-50%, neurological involvement in 35%, and
gastrointestinal involvement in 15%.%°*! In our study, ear-
nose-throat organs (70%), lungs (87.5%), renal (62.5%),
neurologic (30%), eyes (25%), skin (25%) and
gastrointestinal (12.5%) involvement were seen in similar
rate compared to previous reports. Moreover, in the
present study, we found that arthralgia and renal
involvement were more common in patients with anti-
PR3 ANCA while subglottic stenosis was more seen in
patients with anti-MPO ANCA. Our results were conflicting
with the study conducted by Cornec et al.}? Retrospective
cross-sectional study design and small sample size of our
study may be the reasons for the conflicting results.
ANCA positivity is associated with disease activity and
seen in 80-90% of patients with GPA. Studies have
reported about 80% positivity for cANCA and 10% for
pANCA subtype.>'*'7 Although 65-75% of anti-PR3
positivity and 20-30% of anti-MPO positivity have been
reported in GPA, anti-PR3 positivity has been reported up
to %90 of patients in previous papers, especially during
active periods.>”!® In the current study, ANCA positivity
was observed in 92.5% of patients while the rates of its
serotypes positivity including cANCA, pANCA, anti-PR3,
and anti-MPO were found in 70%, 22.5%, 72.5%, and 7.5%
of those patients, respectively.

Disease severity, which varies from extensive organ
involvement to limited form, affects ANCA positivity ratio.
In the study of Stone et al., ANCA (90.6% vs 78.4%) and
anti-PR3 (78.1% vs 58.8%) positivity have been found to
be associated with severe disease, but not anti-MPO
positivity (13.4% vs 8%).1' In our study, we found that
there were significant differences between cANCA and
pPANCA positive patients in terms of demographic, clinical,
and laboratory findings. While cANCA/anti-PR3 positivity
was related with male gender, pANCA/anti-MPO positivity
was related with female gender. Patients with
pANCA/anti-MPO positivity had a higher delay in
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diagnosis. Elevated inflammatory markers, anemia,
arthralgia and renal involvement were more prominent in
the cANCA/anti-PR3 positive group, while subglottic
stenosis was more common in pANCA/anti-MPO positive
group.

In addition to the different clinical presentation in GPA,
MPA and EGPA, the positivity rates of ANCA serotypes are
also varies.® It has been shown that anti-MPO and anti-PR3
are associated with different organ involvement in AAV.
While anti-PR3 positive AAV patients had more upper
respiratory tract involvement, kidney is affected more
frequently in anti-MPO positive AAV patients. In a
previous study, anti-MPO have been found in 80% of AAV
patients limited to the kidneys and anti-PR3 have been
found in 90% of those with destructive lesions in the nasal
septum.” On the basis of abovementioned literature, it
can be assumed that similar differences in clinical
presentation and organ involvement might be observed in
GPA patients. Surprisingly, we observed an inverse
relationship with ANCA serotypes and organ involvement
compared to previous reports regarding AAV patients.
Although ANCA serotypes were associated with only
subglottic stenosis in logistic regression analysis,
cANCA/anti-PR3 positivity was more common in patients
with renal involvement, and pANCA/anti-MPO positivity
was more common in patients with subglottic stenosis.
However, our study has limited number of patients to
generalize the present observation to GPA population,
and needs to be validated by larger cohorts.

Anti-PR3 and anti-MPO are important prognostic
indicators in AAV. Studies have shown that patients with
positive anti-PR3 have increased relapse risk than those
with positive anti-MPO. In addition, the frequency of
relapse has been reported to be lower in those with ANCA
negative compared to positive ones.>” During the median
82 months follow-up, 37.5% of our patients had at least
one relapse. A trend was seen regarding association of
pANCA/anti-MPO positivity with increased risk of relapse
but this did not reach statistical significance. Possible
explanation for this might be limited numbers of patients
in pANCA/anti-MPO positive group.

In GPA, 5-year survival has been reported to be 70-80%,
and 10-year survival has been reported as 40% in patients
with renal involvement and 60-70% in those without renal
involvement.>> In our study, the mortality rate was 5% in
the median 82 months follow-up and one of these
patients was lost due to the COVID-19 pandemic. The
patient who died due to disease activity had pANCA/anti-
MPO positivity, and renal lung and neu-rological
involvement. These data are not sufficient to mention the
effect of the ANCA serotype on prognosis.

The study has some limitations. First, the retrospective
study design and small sample size might be the important
reasons why we could not show other possible links
between ANCA serotypes and clinical presentations in
patients with GPA. Second, the lack of uniformity in
serotype selection (ELISA or |IF) might cause
heterogeneity. The other limitation was that we could not
obtain more information about disease activity of patients
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such as the Birmingham vasculitis activity score, vasculitis
damage index, and five factors score. Last but not least,
the short follow-up period prevented us from
investigating the impact of ANCA serotypes on prognosis.
However, this study has also some strengths. First, even
though an international consensus recommends that
immunoassays can be used as the primary screening
method for patients suspected of having ANCA-associated
vasculitis, these methods might still not be available in
some clinics. Indirect immunofluorescence is a slightly
more used method. Thus, the advantage of our study is
that we obtain the indirect immunofluorescence results
and compare these results with the clinical parameters of
patients with GPA. Second, we show the close relationship
between pANCA/anti-MPO and subglottic stenosis, which
can contribute to the literature due to the lack of data on
this involvement.

Conclusions

The main findings of this study could be summarized as
presence of association of renal involvement with cANCA
/anti-PR3 and sublottic stenosis with pANCA/anti-MPO.
However, we have to emphasize that large, multicenter
studies are needed to achieve stronger evidence
regarding ANCA serotypes and clinical diversity in GPA.
Just as classification of GPA on the basis of limited vs
multiorgan involvement which helps clinicians to
determine prognosis and the best treatment, larger
multicenter prospective studies might reveal the answer
to the question of is there any prognostic benefit of
dividing GPA patients according to ANCA serotypes.
Thereby, defining new high-risk subgroups and treating
them more aggressively can improve the prognosis in
GPA.
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CRP/ALBUMIN ORANININ ARASTIRILMASI

INVESTIGATION OF CRP/ALBUMIN RATIO IN PATIENTS WITH AND WITHOUT DIABETES

DIAGNOSED WITH COVID-19

M@ Nihal Gokalp Dagtekin ¥, @ Mehmet Ali Eren 2

1 Yavuzeli ilge Devlet Hastanesi, i¢ Hastaliklari Bolimii, Gaziantep, Tiirkiye 2 Harran Universitesi Tip Fakiiltesi, Endokrinoloji Bolimii, Sanlurfa, Tirkiye

-

0oz

Amag: Diyabetes mellitusta ortaya ¢ikan hiperglisemi cesitli
mekanizmalar ile hicresel ve humoral bagisiklik sistemini bozar.
Diyabetli hastalarda Covid-19 duyarliigi artmistir. C-reaktif
protein ve albliimin seviyeleri gesitli infeksiyon ve inflamasyon
durumlarindan etkilenmektedir. Son yillarda CRP/albiimin orani
yeni bir prognostik skor olarak kullaniimaktadir. Calismamizda
diyabeti olan ve olmayan Covid-19 hastalarinda CRP, albiimin ve
CRP/albimin oranlarini arastirarak hastalik siddeti agisindan fark
olup olmadigini saptamayi amagladik.

Yontem: Calismaya Covid-19 tanili 40 diyabeti olan, 32 diyabet
tanisi olmayan hastalar dahil edildi. Romatolojik hastalik, kanser
ve organ yetmezligi, gebe, Covid-19 disinda eglik eden
enfeksiyonu olanlar dahil edilmedi. Calismaya dahil edilenlerin
kayitlari gegmise yonelik olarak taranarak cinsiyet, yas, CRP,
albiimin, I6kosit, lenfosit, notrofil, platelet, hemoglobin, MPV
degerleri kaydedildi.

Bulgular: Ortalama CRP dizeyi diyabeti olan grupta (6.54 + 4.12
mg/dl) diyabeti olmayan gruba gore (2.94 + 2.50 mg/dl) anlamli
sekilde yiksek bulundu (p<0.001). Ortalama CRP/albimin orani
diyabeti olan grupta (1.76 + 1.21) diyabeti olmayan gruba gore
(0.75 £ 0.64) anlamli yuksekti (p<0.001). Ortalama alblimin dizeyi
agisindan diyabeti olan grup (3.89 + 0.43 g/dl) ve diyabeti olmayan
grup (4.05 £ 0.38 g/dl) arasinda anlamli fark saptanmadi (p=0.11).
Sonug: CRP/albiimin orani enfeksiyon siddetini gésteren bir
belirte¢ olarak siklikla kullanilmaktadir. Ancak Covid-19
hastaliginin diyabeti olan ve olmayan kisilerde siddetini
gostermek icin CRP degerinden daha Ustin oldugu
gosterilememistir.  Diyabet hastaligi  olanlarda  Covid-19
enfeksiyonu daha fazla akut faz reaktani yaniti olusturmaktadir.
Anahtar Kelimeler: Diyabet, Covid-19, CRP, alblUmin,
CRP/albiimin orani

ABSTRACT

Objective: Hyperglycemia occurring in diabetes mellitus impairs
the cellular and humoral immune system through various
mechanisms.Patients with diabetes have increased sensitivity to
Covid-19. CRP and albumin levels are affected by various
infections and inflammations. In recent years, the CRP/albumin
ratio has been used as a new prognostic score. In our study, we
aimed to determine whether there is a difference in disease
severity by investigating the levels of CRP, albumin and
CRP/albumin in Covid-19 patients with and without diabetes.
Methods: 40 diabetic patients and 32 patients without a diabetes
who had diagnosis of Covid-19 were included in the study.
Patients with rheumatological disease, cancer and organ failure,
pregnant, and concomitant infections other than Covid-19 were
notincluded. The data of the study were obtained retrospectively,
and gender, age, CRP, albumin, leukocyte, Ilymphocyte,
neutrophil, platelet, hemoglobin, MPV values were recorded.
Results: The mean CRP level was found to be significantly higher
in the diabetic group (6.54 + 4.12 mg/dl) compared to the
nondiabetic group (2.94 + 2.50 mg/dl) (p<0.001). The mean
CRP/albumin ratio was significantly higher in the diabetic group
(1.76 + 1.21) than in the nondiabetic group (0.75 + 0.64)
(p<0.001). There was no significant difference between the
diabetic group (3.89 + 0.43 g/dl) and the non-diabetic group (4.05
+0.38 g/dl) in terms of mean albumin level (p=0.11).

Conclusion: CRP/albumin ratio is frequently used as an indicator
of severity of infection. However, it has not been shown to be
superior to the CRP value to show the severity of Covid-19 disease
in people with and without diabetes. In patients with diabetes,
Covid-19 infection produces more acute phase reactant response.
Keywords: Diabetes, Covid-19, CRP, albumin, CRP/albumin ratio
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Gokalp Dagtekin ve Eren, Covid-19’da CRP/Albimin Oranina Diyabetin Etkisi

Giris

Diyabetes mellitus cesitli mekanizmalar ile
hipergliseminin ortaya ciktigi heterojen bir metabolik
bozukluktur.! Diyabetli bireylerde ortaya ¢ikan immiin
yetmezlik durumu nedeniyle bu hastalarda meydana
gelen enfeksiyonlar o6nemli bir sorundur. Sitokin
Gretiminin bozulmasi, 16kosit alim inhibisyonu, patojen
tanimadaki kusurlar, nétrofil, makrofaj ve natural killer
hiicrelerinin  disfonksiyonu, antikor ve kompleman
inhibisyonu  konak  savunmasini  bozan  baslica
mekanizmalardir.?

Diyabetli hastalarda Covid-19 enfeksiyonunun daha ciddi
seyrettigi ve bu hastalarda akut solunum depresyonu ve
coklu organ yetmezligi gibi ciddi komplikasyonlarin
riskinin arttig bilinmektedir.3 Diyabetli hastalarda Covid-
19 duyarhligini arttiran potansiyel mekanizmalar; yiksek
afiniteli hicresel baglanma ve etkili viris girisi, viral
klirensin azalmasi, azalmis T hiicre fonksiyonu,
hiperinflamasyon ve sitokin firtina sendromuna karsi
artan duyarhhk, kardiyovaskiiler hastalik varligi gibi
patolojilerdir.* Ayrica ACE-2 reseptdr ekspresyonu
diyabetli hastalarda, yiksek glikoz seviyelerine yanit
olarak artar; bu kismen diyabetli hastalarin hastaliga
yakalanmaya daha vyatkin oldugunu agciklayabilir ve
hastanin viral yukini artirarak enfeksiyonun siddetli
seyrine katkida bulunabilir.®

Hepatositler tarafindan sentezlenen C-reaktif protein
(CRP), akut faz yanitini tespit etmek ve dolayisiyla
inflamatuar durumlarin teshisi ve izlenmesi icin en sik
kullanilan laboratuvar testlerinden biridir.5® Albimin
negatif bir akut faz proteini olup sepsis, enfeksiyon veya
travma gibi patolojik durumlarda veya major cerrahiden
sonra diizeyi azalir.’ CRP/albiimin orani ise
inflamasyonun ciddiyeti ve siddeti ile iliskili olan yeni bir
prognostik skordur; daha yliksek bir oran, daha yiiksek bir
inflamatuar durumu gésterir. 101

Bu bilgiler 1s1ginda diyabeti olan ve olmayan Covid-19
hastalarinda CRP, albiimin ve CRP/albimin oranlarini
kiyaslayarak, diyabeti olan ve olmayan hasta gruplarinda
Covid-19 hastaliginin siddeti agisindan farkli olup
olmadigini saptamayi amagladik.

Yontem

Harran Universitesi Tip Fakiiltesi Hastanesi’'nde
09.06.2020-11.02.2021 tarihleri arasinda Covid-19 tanisi
ile yatarak takip edilen hastalar geriye donik olarak
taranarak diyabeti olan (Grup 1 (n=40)) ve diyabeti
olmayanlar (Grup 2 (n=32)) seklinde g¢alismaya dabhil
edildi. Calisma icin 2.Helsinki bildirgesinde belirtilen
dzelliklere uygun olarak Harran Universitesi Tip Fakdiltesi
etik kurul onayr alindi (HRU/21.07.14). Romatolojik
hastaligl olan, gebe, kanser tanisi ve organ yetmezligi
tanisi olanlar ile Covid-19 disinda eslik eden enfeksiyonu
olan hastalar galismaya dahil edilmedi. Calismaya dabhil
edilen hastalarin yas ve cinsiyet bilgileri ile yatislari
sirasinda elde edilen CRP, albimin, lokosit, lenfosit,
notrofil, platelet, hemoglobin degerleri kaydedildi.
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CRP/albimin orani CRP degerinin albimin degerine
boliinmesi ile hesaplandi.

istatistiksel analizler SPSS versiyon 22.0 (IBM®, Chicago,
ABD) paket programi kullanilarak yapilmistir. Veriler
ortalama + standart sapma veya sayi (ylzde) seklinde
sunuldu. Degiskenlerin normal dagilimina uygunlugu
gorsel (histogram ve olasilik grafikleri) ve analitik
yontemler (Shapiro-Wilk testi) kullanilarak hesaplandi.
Normal dagilim gosteren sayisal degiskenler igin Bagimsiz
Gruplarda T testi kullaniirken, normal dagilim
gostermeyenler icin ise Mann Whitney U testi kullanildi.
Nominal veriler Ki-kare testi kullanilarak degerlendirildi.
Korelasyon analizlerinde Pearson korelasyon testi
kullanilmistir. Korelasyon katsayisi 0.01-0.19 arasinda
disik veya 6nemsiz korelasyon, 0.20-0.39 arasinda zayif
korelasyon, 0.40-0.59 arasinda orta derecede korelasyon,
0.60-0.79 arasinda yiiksek derecede korelasyon, >0.80 ise
cok yiiksek derecede korelasyon seklinde kabul edildi. iki
grup arasindaki karsilastirmalarda p degeri 0.05’in altinda
oldugunda istatistiksel olarak anlamh kabul edildi.

Bulgular

iki grup arasinda cinsiyet (Grup 1 icin K/E=16/24, Grup 2
icin K/E=18/14,p:0.161) ve ortalama yas (Grup 1 igin
58.02 + 8.82 yil, Grup 2 igin 55.78 + 10.64 yil, p:0.33)
acisindan anlamli fark yoktu. Grup 1’de ortalama CRP
dizeyi (6.54 + 4.12 mg/dl vs. 2.94 + 2.50 mg/dl) ve
ortalama CRP/albiimin orani (1.76 + 1.21 vs. 0.75 + 0.64)
Grup 2’den anlamli olarak daha yuksekti (her iki p<0.001).
Ortalama albtimin diizeyi icin ise Grup 1 (3.89 £ 0.43 g/dl)
ve Grup 2 (4.05 = 0.38 g/dl) arasinda anlaml olarak
farklilik saptanmadi. Ayrica kan sayim parametreleri
acisindan da her iki grup arasinda anlamh farkhhk
saptanmadi (Tablo 1).

Tablo-1. Diyabeti Olan ve Olmayan Gruplar Arasinda
Klinik ve Laboratuvar Verilerinin Karsilastirilmasi

Veriler Grup 1 Grup 2 P
Cinsiyet 16/24(%40) | 18/14(%56,25) | 0.161
(kadin/erkek)

Yas (yil) 58.02 +8.82 | 55.78 £+ 10.64 |0.33
CRP (mg/dl) 6.54+4.12 |2.94+250 <0.001
Alblimin 3.89+0.43 |4.05+0.38 0.11
(g/dI)

CRP/albimin |1.76+1.21 |0.75+0.64 <0.001
Lokosit 6.87£2.87 |6.58+2.16 0.64
(x103/ul)

Lenfosit 1.50+1.05 |1.42+0.69 0.91
(x103/ul)

Notrofil 468+2.13 |4.53+£1.95 0.77
(x103/ul)

Platelet 243.88 +1231.53+63.91 [0.58
(x103/ul) 110.30

Hemoglobin |13.40+£2.12 |13.95+1.75 0.24
(g/dl)

*CRP: C-reaktif protein
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CRP ile CRP/albliimin orani arasinda pozitif yonde ¢ok
yuksek derecede (r:0.985, p<0.001), albimin arasinda
negatif yonde orta derecede (r:-0.425, p<0.001), I6kosit
arasinda pozitif yonde zayif derecede (r:0.298, p:0.011),
notrofil arasinda pozitif yonde zayif derecede (r:0.363,
p:0.002) anlamli korelasyon saptandi. Albimin ile
hemoglobin arasinda pozitif yonde zayif derecede
anlamli  korelasyon saptandi  (r:0.374, p:0.001).
CRP/albiimin orani ile albumin arasinda negatif yonde
orta derecede (r:-0.533, p<0.001), I6kosit arasinda pozitif
yonde zayif derecede (r:0.296, p:0.012) ve nétrofil
arasinda pozitif yonde zayif derecede (r:0.357, p:0.002)
anlamh korelasyon saptandi. Laboratuvar parametreleri
arasinda korelasyon analizi Tablo 2’de gosterildi.

Tablo-2. Laboratuvar Parametreleri Arasinda Korelasyon

Parametre CRP Albiimin | CRP/Albiimin
Yas r:0.106 r:0.021 r:0.079
p:0.374 p:0.863 p:0.510
CRP r:-0.425 r:0.985
p<0.001 p<0.001
Albliimin r:-0.425 r:-0.533
p<0.001 p<0.001
Lokosit r:0.298 r:-0.115 r:0.296
p:0.011 | p:0.336 | p:0.012
Lenfosit r:-0.014 r:0.007 r:-0.003
p:0.908 p:0.951 p:0.980
Notrofil r:0.363 r:-0.154 r:0.357
p:0.002 p:0.198 p:0.002
Platelet r:0.162 r:-0.060 r:0.182
p:0.174 p:0.618 p:0.127
MPV r:0.133 r:0.029 r:0.128
p:0.266 p:0.808 p:0.283
Hemoglobin r:-0.131 r:0.374 r:-0.181
p:0.271 p:0.001 p:0.128
CRP/Albiimin | r:0.985 r:-0.533
p<0.001 p<0.001

*CRP: C-reaktif protein

Tartisma

CRP, akut faz yanitini tespit etmek ve dolayisiyla
inflamatuar durumlarin teshisi ve izlenmesi igin en sik
kullanilan laboratuvar testlerindendir. Hastaliga
0zgllligu olmamasina ve gesitli hastalik faktorlerinden
etkilenmesine ragmen, inflamasyonun klinik belirti ve
semptomlarini  desteklemek acisindan klinisyenlere
degerli bilgiler saglar.® Ernst ve ark.’nin yaptigi
calismada, septik artriti olanlarda ortalama CRP
degerlerinin hem inflamatuar hem de normal eklemleri
olanlara gore anlaml yiliksek oldugu gosterilmis olup
CRP’'nin septik eklem varligini belirlemede faydal
oldugunu tespit etmislerdir.l? Hopstaken ve ark.’nin
pnoémonili hastalarda yaptigi ¢calismada CRP degerinin
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pnémoniile ilgili herhangi bir semptom ve bulgudan daha
yuksek  tanisal olasihk oranina sahip oldugu
bulunmusgtur.® Chen ve ark.’nin yaptigi calismada Covid-
19’lu hastalarda yuksek CRP seviyesinin daha uzun siire
hasta yatisi, pndmoni bulgularinin siddeti ve tomografide
tutulum ciddiyeti ile pozitif iliskili oldugu bulunmustur.*
Akbarigomi ve ark.’nin yaptigi calismada hastaneye
yatirilan diyabeti olan ve olmayan Covid-19 tanili hastalar
karsilastirildiginda, diyabetli hastalarda I6kosit ve notrofil
sayisi, C-reaktif protein ve eritrosit sedimantasyon hizi
daha yiksek bulunmustur.’> Koh ve ark./nin
normoglisemik (HbAlc: <%5.6), prediyabet (HbAlc:
%5.7-%6.4) ve diyabetli (HbAlc: 26.5%) hastalarla yaptig
calismada; CRP’ nin, diyabet ve siddetli Covid-19
enfeksiyonu arasindaki iliskinin kismi bir aracisi oldugu,
diyabetli hastalarda gozlenen yiiksek CRP seviyelerinin,
diyabetli hastalarda daha fazla antibiyotik ihtiyaci olmasi
ile iliskinlendirildigi ve diyabette siddetli Covid-19
patogenezinde inflamasyonun onemli oldugu
bulunmustur.'® Debi ve ark.’nin yaptigi bir metaanalizde
de yukandaki calismalardaki gibi serum CRP
konsantrasyonu, Covid-19’lu diyabetik hastalarda anlamli
olarak daha yiiksek bulunmustur.’” Bizim ¢alismamizda
da bu galismalara benzer olarak, Covid-19 pnémonisi
nedeniyle yatisi yapilan hastalarin diyabeti olanlarinda
ortalama CRP dizeyi olmayanlara gore yiiksek bulundu
ve bu durum Covid-19'un diyabetli bireylerde daha
siddetli seyrettiginin bir kanitiydi.

Albimin negatif bir akut faz proteinidir ve akut hastalik
durumlarinda hipoalbliminemi siklikla gozlenir. Sepsis,
enfeksiyon veya travma gibi patolojik durumlarda veya
major cerrahiden sonra, olaydan sonraki 1 hafta icinde
serum albiimin diizeyi yaklasik 1-1,5 g/dl azalir.® Violi ve
ark.’nin Covid-19 tanili hastalarda yaptigi c¢alismada
yogun bakimdaki hastalarin %74’Gnde serum albimini
<3.5g/dl saptanmistir; albimin <3.5 g/dl olan hastalar,
albiimin >3,5 g/dl olan hastalar ile karsilastirildiginda
daha yiksek kreatinin, CRP ve d-dimer seviyeleri tespit
edilmistir.!® Aloisio ve ark.nin yaptigi bir ¢alismada,
Covid-19 tanili hastalarda serumdaki yiksek laktat
dehidrojenaz konsantrasyonlari ve dustk albimin
konsantrasyonlarinin daha yiksek olim olasiliklari ile
énemli olciide iliskili oldugu bulunmustur.’® Biz
calismamizda yatis sirasinda bakilan laboratuvar
sonuglarini dikkate aldik. Bu nedenle ortalama albimin
seviyeleri her iki grup icin distk saptanmadi ve iki grup
arasinda bir fark gézlenmedi.

CRP/albiimin orani, inflamasyonun ciddiyeti ve siddeti ile
iliskili olan yeni bir prognostik skordur.*® Zhou ve ark.’nin
yaptigr calismada CRP/albimin oraninin  Crohn
hastaliginda mukozal iyilesmeyi gostermede
trombosit/albumin orani, ndtrofil-lenfosit orani ve
trombosit-lenfosit oranina kiyasla daha duyarli oldugu
tespit edilmistir.22Kim ve ark.’nin siddetli sepsis ve septik
sok hastalarinda yaptigl c¢alismada yatistan 72 saat
sonraki CRP/alblimin orani yiksek olanlarin daha disik
olanlara kiyasla anlamh olarak daha yiiksek 180 giinlik
6lim oranina sahip oldugu gosterilmistir.2 Torun ve
ark.’nin Covid-19 tanili hastalarda yaptigi calismada;
CRP/albimin orani, fibrinojen/albimin orani ve
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notrofil/lenfosit oraninin Covid-19'un siddetini tahmin
etmek icin kullanilabilecegi ve bunlarin arasinda
CRP/albimin oraninin siddetli Covid-19'un en iyi
dngoricisi oldugu vurgulanmigtir.?? Bayrak ve ark.’nin
yaptigl calismada, kontrol grubuna kiyasla en az bir
komplikasyonu olan  diyabetik  hastalarda serum
CRP/albimin orant  anlaml derecede  yiksek
bulunmustur.?® Eren ve ark.’nin Tip 2 diyabetli diyabetik
ayak Ulseri olan hastalarda vyaptigi ¢alismada,
osteomiyeliti olan hastalarda osteomiyeliti olmayan
hastalara kiyasla CRP/albiimin orani daha vyiksek
bulunmustur.®®  Biz de c¢alismamizda ortalama
CRP/albimin oranini literatirdeki c¢alismalara benzer
olarak diyabetli grupta anlamli olarak yliksek saptadik.
Fakat iki grubun ortalama albimin dizeyleri arasinda
anlamh fark bulunmadigindan bu sonucun sebebi CRP
dizeyleri arasindaki farktir. Dolayisiyla yatis sirasinda,
henliz  albumin  dizeyleri  etkilenmedigi igin,
inflamasyonun ve prognozun esas belirleyicisinin CRP
oldugu soylenebilir.

Diyabetes mellitus en sik bulasici hastaliklara yatkinlik
yaratan metabolik bozukluklardan biridir. Hiperglisemi
bozulmus notrofil kemotaksisi, azalmis fagositoz ve
bakterisidal aktivite, degismis kemokin Uretimi ile
hiucresel ve humoral bagisiklik sisteminin dizensizligi ile
iliskilidir.2  Ayrica néropati ve vaskiler hasar,
diyabetlilerde vyaralarin ilerlemesine yol acar ve
ivilesmelerini engeller. Ozellikle alt ekstremitelerdeki deri
ve yumusak doku enfeksiyonlari,
rinoserebralmukormikoz, invaziv dis kulak iltihabi ve idrar
yolu enfeksiyonlar tipik olarak diyabetes mellitus ile
yakin iliskilidir ve daha sik gézlenir.?> Diyabetli bireylerde
enfeksiyonlar nadir goriilen bakteriler, atipik seyirler ve
siklikla eslik eden komplikasyonlar nedeniyle hem tanida
gecikmeye hem de tedavide zorluklara yol acar.?®
Genellikle bu hastalarda enfeksiyonlar  hizla
ilerleyebildiginden acil midahale ve genis spektrumlu
parenteral antimikrobiyal tedavi gerektirir.?> Muller ve
ark.’nin yaptigl calismada; tip 1 ve tip 2 diyabetli
hastalarin diyabeti olmayanlara gére alt solunum yolu
enfeksiyonlari, idrar yolu enfeksiyonlari ve deri veya
mukozal membran enfeksiyonlari agisindan daha yiksek
risk altinda oldugu bulunmustur.?’” Bonadio ve
arkadaslarinin yaptigi calismada; diyabetiklerde idrar
yolu enfeksiyonunun eradikasyonunun diyabetik
olmayanlara gére daha zor oldugu tespit edilmistir.?®
Carton ve ark.’nin yaptigi calismada; diyabetik hastalarda
diyabetik olmayanlara gore daha yliksek oranda driner
kaynakli, toplum kokenli ve E. coli'ye bagh bakteriyemi
insidansi bulunmustur.?® Cooper ve ark.’nin yaptigi
calismada, Staphylococcus aureus bakteriyemisi olan
diyabetik hastalarin, birincil odak varliginda endokardit
olmasi diyabetik olmayanlara gbére daha olasi
bulunmustur.®® Torres ve ark.’nin yaptig bir baska
calismada, diyabetli hastalarda toplum kdkenli pnémoni
icin 1,4'e kadar ve invaziv pnémokok hastaligi icin 1,4 ile
4,6 arasinda degisen bir risk artisi tespit edilmistir.3! Zhu
ve ark.nin hastanede yatan 7300 Covid-19 hastasi
arasinda yaptiklari bir baska ¢alismada tip 2 diyabetli
bireylerin diyabetik olmayan bireylere gére daha fazla
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tibbi miidahaleye ihtiyag duydugu ve 6nemli 6l¢lide daha
yuksek mortaliteye ve ¢oklu organ hasarina sahip oldugu
bulunmustur. Ayrica, iyi kontrol edilen kan sekerinin,
kotu kontrolli kan sekeri olan bireylere kiyasla belirgin
sekilde daha dusik olim orani ile iliskili oldugu
bulunmustur.3? Biz de calismamizda bu calismalara
benzer olarak Covid-19 hastaliginin diyabetik hastalarda
daha fazla akut faz reaktani yaniti olusturdugunu ve daha
agir seyrettigini tespit ettik. Guo ve ark.’nin yaptigi bir
bagka ¢alismada serum IL-6, CRP, serum ferritin ve d-
dimer gibi inflamasyonla iligkili biyobelirteglerin
seviyelerinin ve mutlak notrofil sayisinin, diyabetik
hastalarda diyabetik olmayanlara kiyasla anlamh olarak
daha yuksek, mutlak lenfosit sayisinin ise daha disik
oldugu bulunmustur. Yazarlar bu sonuglarin diyabetli
hastalarin sitokin firtinasi olusturmaya daha duyarh
oldugu seklinde yorumlanabilecegini belirtmislerdir.3?
Bizim sonuglarimizda kan sayim degerleri agisindan
diyabetli olanlar ve olmayanlar arasinda fark saptanmadi.
Bu durum hastalarin en yiksek notrofil veya en disik
lenfosit sayisinin dikkate alinmamasi ile iliskili olabilir.
Ancak yine de diyabet hastaligi olanlarda olmayanlara
gore Covid-19 enfeksiyonunun CRP diizeyi ile gosterilmis
olan daha fazla akut faz reaktani yaniti olusturdugunu
tespit ettik.

Sonug olarak, diyabet enfeksiyon riskinin ve siddetinin
artmasina neden olan metabolik bir bozukluktur.
CRP/albimin orani enfeksiyon siddetini gbsteren bir
belirte¢ olarak siklikla kullaniimaktadir. Ancak Covid-19
hastaliginin diyabeti olan ve olmayan kisilerde siddetini
gostermek igin yatis aninda bakilan degerler g6z 6niine
alindiginda CRP degerinden daha ustin oldugu
gosterilememistir. Hastalik seyri sirasindaki degerlerin
6nemini saptamak icin farkli dizayn edilmis daha genis
calismalara ihtiya¢ vardir. Ayrica diyabet hastalig
olanlarda Covid-19 enfeksiyonu daha fazla akut faz
reaktani yaniti olusturmaktadir ve diyabetli hastalar bu
nedenle daha dikkatli ve yakindan takip edilmelidir.
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RARE CAUSE OF SMALL BOWEL OBSTRUCTION: WILKIE'S SYNDROME, A
CASE REPORT

INCE BARSAK OBSTRUKSIYONUNDA NADIR BiR ETYOLOJI: WILKIE SENDROMU, OLGU
SUNUMU

@ Ramazan Serdar Arslan?®, @Mehmet Ali Semsit? @Suleyman Diker3
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ABSTRACT

Mechanical blockage of the bowel frequently causes abdominal
pain, nausea, vomiting, and distention. Post-surgical adhesions
are the most common etiology. Wilkie syndrome develops as a
result of compression of the third part of the duodenum
between the aorta and the superior mesenteric artery, and it is
extremely rare. The patients are mostly cachectic due to
inadequate  nutrition.  Surgical intervention, especially
duodenojejunostomy, is a preferred method in the treatment of
the disease. A multidisciplinary approach is important in the
diagnosis, treatment, and management of the disease.
Keywords: Wilkie syndrome, superior mesenteric artery
syndrome, duodenojejunostomy, duodenal obstruction

oz

Mekanik barsak obstriiksiyonunda siklikla karin agrisi, mide
bulantisi, kusma ve distansiyon gorilir. Siklikla operasyon
sonrasi yapisikliklara sekonder olarak goralir. Wilkie sendromu
duodenum Ugilinch kisminin aort ve superior mezenterik arter
arasinda sikismasi sonucunda olusan, ender gorilen, mekanik
barsak obstriiksiyon sebeplerinden biridir. Hastalar bulanti,
kusma, vyetersiz beslenme nedeniyle cogunlukla kasektiktir.
Cerrahi girisim, o©zellikle duodenojejunostomi, hastaligin
tedavisinde tercih edilen bir yontemdir. Multidisipliner yaklagim
hastaligin tani, tedavi ve yonetiminde énemlidir.

Anahtar Kelimeler: Wilkie Sendromu, siliperior mezenter arter
sendromu, duodenojejunostomi, duodenal obstriiksiyon
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Introduction

The signs and symptoms of Wilkie's syndrome (WS), an
extremely rare condition, include nausea, bilious
vomiting, postprandial epigastric discomfort, anorexia,
and weight loss.! It is also referred to in the literature as
“cast syndrome”, “arterio-mesenteric  duodenal
compression syndrome”, “superior mesenteric artery
syndrome”, and “chronic duodenal ileus”.*?> WS
incidence as determined by radiological investigations It
ranges from 0.2% to 0.78%.3 The incidence in the general
population has been estimated to range from 0.0024% to
0.34%.13 The prevalence of having WS is between
0.0024% and 0.3%.3 Although it can occur at any age, it
more frequently affects children and teenagers. Most
individuals receive their first diagnosis between their first
and fourth decades. The female-to-male ratio by gender
is 3:2. No racial propensity is mentioned. Patients who
have undergone surgical correction for scoliosis,
congenitally short or hypertrophic Treitz ligament,
duodenal malrotation, or an aortic aneurysm usually
experience it. Numerous studies in the literature have
reported a familial predisposition in the literature.* The
pathogenesis is due to compression of the third segment
of the duodenum between the superior mesenteric
artery and the abdominal aorta. The aorta mesenteric
angle narrowing, which is 20° (normal: 38-65°), the
decrease in aortomesenteric distance, which is 10 mm
(normal: 10-28 mm), and proximal duodenal dilatation
are significant in the diagnosis of WS.»* Surgery is
recommended when conservative treatment fails.
Although laparoscopic duodenojejunostomies are
currently performed, open duodenojejunostomies may
be preferred. In this article, we present a 54-year-old
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male patient with WS that we treated with a
duodenojejunostomy.

Case Report

A 54-year-old man who had been experiencing
postprandial epigastric pain, nausea, bilious vomiting,
loss of appetite, and gradual weight loss for six months
was admitted to our outpatient clinic. It was found that
the patient. Who had a history of diabetes mellitus, did
not have his endocrinology outpatient controls and had
irregular drug use. He was cachectic, and his body mass
index was 15.9 kg/m?. Abdominal examination showed
abdominal distension and mild tenderness in the
epigastric area. In laboratory examinations glucose: 237
(70-105 mg/dL), creatinin: 2.91(0.7-1.3 mg/dL), total
protein: 49.9 (63-86 g/L), albumin: 28.5 (35-55 g/L),
amylase: 159 (25-125 U/L), lipase: 123 (13-60 U/L), ¢
reactive protein: 34.5 (0.1-5 mg/L), WBC: 12.5 (4-10.5
10"3/uL). A nasogastric catheter was inserted into the
patient, and 4.5 liters of bile content were drained. X-rays
of the abdomen and lungs revealed that the stomach was
ptotic to the pelvis (Figure 1). In the gastroscopy, alkaline
reflux, erythematous pangastritis, and an enlarged
stomach were observed. While the duodenal bulbus was
normal, enlargement was observed in the second and
third parts of the duodenum. No stricture or obstructive
pathology was observed (Fujinon EG 530, Japan) (Figure
2). An intravenous and oral contrast-enhanced
abdominal computerized tomography showed gastric
pitozis, dilatation of the second part of the duodenum,
and compression of the third part (Figure 3).
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Aorto-mesenteric angle of 19.5° and the aorto-
mesenteric distance of < 1 cm (0.53) (Figure 4). Wilkie's
syndrome was diagnosed. After two weeks of total
parenteral nutrition therapy, the patient was taken to
conservative management therapy. He was discharged
home with nasojejunal feeding, given a prescription for
erythematous pangastritis. After three weeks of
observation, the patient refused to continue her
nasojejunal nutrition. The patient was prepared for
surgery. During the operation, it was observed that the
stomach was ptotic. Duodenum was exposed with
Kocher maneuver. It was observed that the duodenum

B

Figure 4. Aorto-mesenteric angle and the aorto-mesenteric distance

Figure 3. Oral contrast-enhanced abdominal computerized tomography

was dilated from the third part towards the proximal
(Figure 5). Retrocolic side to side stapled
duodenojejunostomy (60 mm) was done between the
3rd part of the duodenum and jejunum at 40 cm from
Treitz (Figure 6). On the 5th postoperative day,
gastrographin passage radiography was taken. No leak
was observed and passage from duodenum to jejunum
was detected (Figure 7). The patient recovered smoothly
and was discharged home on the 14th postoperative day.
In the sixth month control, it was detected that the
patient received fifteen kilograms.
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Discussion

The small bowel mechanical obstruction symptoms in WS
are present. Clinical, endoscopic, and radiologic findings
are crucial for diagnosis. In the differential diagnosis, it is
important to consider pancreatic neoplasm, duodenal or
small intestine tumors, gastric antral neoplasm, and
duodenal stricture brought on by inflammatory bowel
disease. In patients with Wilkie's syndrome, abdominal
computed tomography with water-soluble contrast scans
of the upper gastrointestinal tractus reveal dilated
stomach, proximal duodenum, and visibly compressed
third section of duodenum.* The normal aorto-
mesenteric angle (AMA) and distance are 25°-60° and 10-
20 mm, respectively. We measure AMA 19.5° and
distance < 1 cm (0.53). WS can be treated medically or
surgically. Medical treatment such as bowel rest, fluid
replacement, parenteral nutrition, restoration of
electrolyte imbalance, and nasojejunal feeding may be
effective in acute situations.® In our case, we started the
treatment conservatively, but the operation decision was
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made because the patient could not tolerate and refused
to be fed with a nasojejunal tube. There are three options
for the surgical treatment of WS: Strong procedure,
gastrojejunostomy, and duodenojejunostomy. In the
Strong procedure, it is aimed to widen the distance
between the duodenum and aorta by dividing the Treitz
ligament without disrupting the intestinal integrity.®
Gastric decompression is provided by gastrojejunostomy;
however, it may not be adequate to relieve duodenal
obstruction, necessitating a subsequent procedure.” The
most popular surgical technique, with a success rate of
up to 80-90%, is an open or laparoscopic
duodenojejunostomy.®® For the patient, open surgery
was preferable. Gastroparesis and gastric atony are
significant issues in phytotic stomachs following surgery.
To ensure postoperative motility in our situation, we
maintained administering metoclopramide intravenously
for ten days and neotigmine methylsulfate for two days.
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A CASE OF PURE AUTONOMIC FAILURE PRESENTING WITH SYNCOPE;
HYPOTENSION AND HYPERTENSION ATTACKS

SENKOP iLE BELIRTILEN BiR SAF OTONOM BASARISIZLIK OLGUSU; HIPOTANSIYON VE
HIPERTANSIYON ATAKLARI
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ABSTRACT

A 67-years old female patient was admitted to a cardiology
specialist with the complaints of hypertension, syncope, and
presyncope attacks for the last one year. While blood and urine
tests were normal, follow-up of the patient’s vital signs showed
hypotensive attacks with presyncope and dizziness. Cranial
Magnetic Resonance Imaging (MRI), carotid and vertebral artery
color Doppler Ultrasonography (Doppler USG),
Electroencephalography (EEG) ve Electromyography (EMG) were
performed. Despite other tests being normal, cranial MRI
showed white matter damage. The patient is still in routine
follow-up.

It may be effective to apply different treatments for patients’
syncope and other demonstrative and disability symptoms in
pure autonomic failure (PAF).

Keywords: Pure autonomic failure, Syncope, Hypotension,
Hypertension attacks

0z

Altmis yedi yasinda kadin hasta son bir yildir hipertansiyon,
senkop ve presenkop ataklari nedeniyle kardiyoloji uzmanina
basvurdu. Kan ve idrar tetkikleri normal iken hastanin vital bulgu
takibinde, presenkop ve bas donmesi ile birlikte hipotansif
ataklari goraldd. Kranial MRI, karotis ve vertebral arter renkli
Doppler Ultrasonografi (Doppler USG, Elektroensefalografi (EEG)
ve Elektromiyografi (EMG) yapildi. Diger testlerin normal
olmasina ragmen, kranyal Manyetik Rezonans Gorintileme
(MRG)'de beyinde beyaz cevher hasari saptandi. Hastanin rutin
takibi devam etmektedir.

Saf otonomik yetmezlikte, hastalarin senkop ve diger belirtileri
icin farkli tedavi segenekleri uygulamak etkili olabilir.
Anahtar Kelimeler: Saf otonomik bozukluk,
Hipotansiyon, Hipertansiyon ataklari

Senkop,
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Introduction

Pure autonomic failure (PAF) is not a well-known cause
of orthostatic hypotension. A neurodegenerative
disorder of autonomic nervous system clinically
characterized by orthostatic hypotension was first
described in 1925.! Bannister and Oppenheimer
described a new entity in 1982 showing autonomic
failure without other neurological symptoms of the Shy-
Dragger Syndrome (also cerebellar ataxia, parkinsonism,
and upper and lower motor neuron symptoms with
orthostatic hypotension).? The hallmark of orthostatic
hypotension is failure of releasing norepinephrine upon
standing up. Dysfunction or loss of peripheral
sympathetic nerves leads to impaired secretion of
norepinephrine and other catecholamines. Conversely,
patients usually have normal blood pressure while
seating and sometimes have high blood pressure while
lying down. Approximately, half of the patients have
concomitant supine hypertension.® The cerebral white
matter damage and left ventricular hypertrophy can
accompany hypertension and may lead to end organ
damage.*> When the diagnosis is established as PAF for
the patients presenting with orthostatic hypotension,
several different treatments may be beneficial for
syncope and other demonstrative and incapacitating
symptoms.

Case Report

A 67-years old female patient was admitted to a
cardiology specialist for hypertension, syncope, and
presyncope attacks for the last 1 year. The patient did
not have any known disease except hypertension with no
medical treatment. Investigations for the etiology of her
hypertension attacks, syncope, and presyncope were
carried out. Ambulatory 24 hours cardiac rhythm and
blood pressure monitoring showed slight sinus
bradycardia at night (lowest 47 bpm) and hypertensive
attacks. Transthoracic ECG revealed normal left ventricle
ejection fraction with left ventricle hypertrophy. Because
of the hypertensive attacks, hormone tests (Thyroid
Stimulating  Hormone; TSH, Adrenocorticotropic
hormone; ACTH, cortisol, renin) and norepinephrine and
metanephrine levels in 24 hours urine test were also
performed. While all blood and urine tests were normal,
follow-up of the patient’s vital sighs showed hypotensive
attacks with presyncope and dizziness. Patient faints
upon standing up. Moreover, when asked in details
patients admitted having symptoms like frequent
constipation and urinary incontinence. Neurology
specialist also consulted the patient for the neurological
causes of syncope. Cranial MRI, carotid and vertebral
artery color Doppler USG, EEG, and EMG were
performed. Despite other tests being normal, cranial MRI
showed white matter damage (Figure 1). Sympathetic
nervous system nuclear imaging as  123I-
metaiodobenzylguanidine single-photon emission
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computer tomography (1231-MIBG-SPECT) was planned
with the suspicious diagnosis of pure autonomic
neuropathy and multisystem atrophy.

Slice: 5 mm
Pos: 93.5
TR: 11000
TE: 140
AC: 2

HFS
FoV: 210 mm

Image no: 18
Image 13 of 30

9.07.2020, 23:52:31

FoV: 210 mm
Image no: 21
Image 10 of 30

9.07.2020, 23:52:31

Figure 1. Flair images showing ischemic white matter lesions

The patient was planned to be referred to another
hospital after discharging due to the unavailability of
access to contrast media for scintigraphy in our hospital.
Before the discharge of the patient, she was put on
fludrocortisone as a treatment after which no more
presyncope and syncope with hypotension attacks were
seen. Cardiac sympathetic denervation at 123I1-MIBG-
SPECT was in line with the diagnosis of pure autonomic
neuropathy (Figure 2). The patient did not have any
neurological signs of parkinsonism, ataxia, or motor
neuron symptoms. The patient is still in routine follow-up
without any new complaints.
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Figure 2. Pure autonomic neuropathy imaging with Spect 123l
MIBG spect

Discussion

Autonomy PAF is a rare, sporadic, neurodegenerative
disorder of the autonomic nervous system. Its main
clinical symptoms are neurogenic orthostatic
hypotension and urinary and gastrointestinal autonomic
dysfunctions.

Orthostatic hypotension is defined as a reduction in
systolic blood pressure by at least 20 mmHg or diastolic
blood pressure of 10 mmHg within 3 minutes of standing
or 60-degree head-up tilt.® When supine hypertension
present greater than 140 mmHg or diastolic blood
pressure than 90mmhg, then 30-mmHg systolic blood
pressure reduction than 30mmhg is presumed more
appropriate to meet the diagnosis of orthostatic
hypotension.

Mechanically, orthostatic hypotension is related to
venous pooling on lower extremities and, splanchnic
vascular beds (approximately 300-1000 ml) on standing,
which then leads to a reduction in venous return to the
heart. Cardiac and stroke volumes are also reduced. In
healthy individuals increase in cardiac contractility and
heart rate leads to an increase in sympathetic outflow
through baroreflex. In PAF, inadequate sympathetic
response to standing is the leading cause of orthostatic
hypotension. However, differential diagnosis of PAF is
tough. It includes non-neurogenic orthostatic
hypotension, syncope, neurogenic orthostatic
hypotension, autonomic neuropathies, and inherited
disorders. If the patient has syncope with hypotensive
and hypertensive attacks and systolic blood pressure
decrease on standing, interrogation of other symptoms
like urgency, anhidrosis, dizziness, constipation, and
incontinence may be helpful for the suspicion of PAF.” Tilt
table test, cardiac sympathetic innervations imaging like
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1231.MIBG-SPECT and standing up blood pressure testing
will set the diagnosis of PAF. Once the diagnosis is
established, the treatment options may improve the
quality of life of the patients.

Several strategies ranging from non-pharmacological
measurements to medical treatment are available in PAF.
Non-pharmacological measurements include an increase
in fluid and salt intake, avoiding maneuvers increasing
intrathoracic pressure (coughing, straining, etc.),
encouraging isotonic exercise, and gradual movement
change with postural change. On the other hand, medical
treatment include fludrocortisone, midodrine, and
another sympathomimetic agent, erythropoietin,
caffeine, clonidine, droxidopa, and beta-blockers (with
intrinsic sympathomimetic activity).

Conclusion

To increase the awareness of PAF, we here presented a
PAF patient who responded to the first line therapy with
0,1 mg fludrocortisone which is available in our country.
We would like to point out the use of 23|-MIBG-SPECT
imaging to test sympathetic innervations. Consideration
of medical and non-pharmacological treatment options
during careful follow-up of PAF patients may increase
their quality of life.
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