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ABSTRACT

Background: We investigated the levels of insulin-like growth factor-1 (IGF-1) in acute myocardial infarction (AMI) patients,
and we determined whether a decrease in IGF-1 could influence long-term prognosis.

Methods: In total, 65 patients who were admitted to our hospital for AMI and 25 healthy controls were included in this study.
Fasting blood samples were obtained from all patients immediately after AMI and 10 months later to determine their IGF-1
and insulin-like growth factor binding protein-3 (IGFBP-3) levels. Fasting blood samples were obtained from the control
group. The patients were also evaluated for cardiac events 10 months after AMI.

Results: The IGF-1 levels were higher in the AMI patients than in the healthy controls (p=0.002); after 10 months, both the
IGFBP-3 and IGF-1 levels were higher. No differences were found in cardiac event occurrence between patients with low and
high IGF-1 and IGFBP-3 levels (for both the baseline and 10-month values).

Conclusions: The serum total IGF-1 and IGFBP-3 levels were higher in the AMI patients compared to the control patients;
however, there was no correlation between the IGF-1 and IGFBP-3 levels and cardiac events during the 10-month period
after AMI. Additional studies are needed to clarify the time required for IGF-1 and IGFBP-3 level normalization after AMI, and
to determine the effects of IGF-1 and IGFBP-3 on the long-term prognosis of patients after AMI.

Keywords: acute myocardial infarction, cardiac events, insulin-like growth factor-1

© 2020 by the authors; licensee MEDITAGEM Ltd., Turkey. This article is an open access article distributed under the terms and
conditions of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/4.0/).
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Yilmaz et al. / Insulin-Like Growth Factor and Myocardial Infarction

0z
Amac: Akut miyokard infarktisli (AMI) hastalarda insiilin benzeri biiylime faktorii-1 (IGF-1) diizeylerini arastirdik ve IGF-1'de
bir azalmanin uzun vadeli prognozu etkileyip etkilemeyecedini belirlemeyi amacladik.

Yéntemler: AMi nedeniyle hastanemize basvuran 65 hasta ve 25 saglikli kontrol birey calismaya dahil edildi. IGF-1 ve insiilin
benzeri bliylime faktérii baglayici protein-3 (IGFBP-3) seviyelerini belirlemek icin AMi’ den sonra en erken zamanda ve 10 ay
sonra tiim hastalardan ve kontrol grubundan kan &rnekleri alindi. Hastalar AMi’ den 10 ay sonra kardiyak olaylari acisindan
degerlendirildi.

Bulgular: IGF-1 diizeyleri, AMI hastalarinda saglikli kontrollerden daha yuksekti (p = 0,002); 10 ay sonra, hem iGFBP-3 hem
de IGF-1 seviyeleri daha yiiksekti. Diisiik ve yiiksek iGF-1 ve IGFBP-3 diizeyleri olan hastalarda kardiyak olay olusumunda
anlamli fark bulunmadi (hem baslangic hem de 10 aylik degerler icin).

Sonug: Serum total IGF-1 ve iIGFBP-3 diizeyleri, AMi hastalarinda kontrol hastalarina gére daha yiiksekti; ancak, IGF-1 ve
iGFBP-3 seviyeleri ile AMi sonrasi 10 aylik dénemde kardiyak olaylar arasinda korelasyon bulunamadi. AMi sonrasi iGF-1 ve
iIGFBP-3 diizey normallesmesi icin gereken siireyi netlestirmek ve AMi sonrasi hastalarin uzun dénem prognozu tizerindeki

etkilerini belirlemek icin ilave calismalara ihtiyac vardir.

Anahtar kelimeler: akut miyokard infarktlsu, kardiyak olay, insiilin benzeri blylime faktori-1

INTRODUCTION

Insulin-like growth factor-1 (IGF-1) plays a pivotal role in the
regulation of growth, proliferation,
differentiation, and in the inhibition of apoptosis and

cellular and
necrosis. It also contributes to tissue remodeling and energy
metabolism [1]. IGF-1 is transported in the circulation by
carrier proteins known as IGF binding proteins (IGFBPs).

Low IGF-1 and high IGFBP-3 levels are associated with
increased cardiovascular risk [2,3]. Previous studies reported
that serum IGF-1 was related to heart failure [4,5] and
coronary artery disease (CAD) [3, 6], and in particular with
myocardial infarction [7,8]. IGF-1 may play an important role
after acute myocardial infarction (AMI) in the protection of
myocardial function [9-11]. However, only one previous
study examined IGF-1/IGFBP-3 levels and their relationship
with long-term mortality in AMI patients. Therefore, this
study investigated long-term IGF-1/IGFBP-3 levels and
determined their effects on mortality.

METHODS

In total, 65 patients who were admitted to our hospital for
AMI (mean age: 52+9 years; range: 31-75 years; 59 males)
were included in this study. In addition, 25 patients (mean
age: 52+8 years; range: 40-73 years; 21 males) without CAD
that met the exclusion criteria were also enrolled as controls.
The inclusion criteria were a diagnosis of AMI, which was
established according to World Health Organization criteria

132

[12]. Sixty two patients were evaluated for cardiac events
and laboratory parameters 10 months later again.

Patients with uncontrolled hypertension (systolic blood
pressure [SBP] of 140 mmHg and/or diastolic blood pressure
[DBP] of =90 mmHg based on their history), diabetes
mellitus, acromegaly, history of CAD or heart failure, thyroid
deficiency, hepatic dysfunction, Killip score of 3-4, aortic or
mitral valve dysfunction, cardiomyopathy, history of acute
pericarditis or myocarditis, acute or chronic renal failure,
systemic infection, musculoskeletal disease, or cancer, and
those who were on medications that would affect serum
IGF-1/IGFBP-3 levels were excluded from the study. All
patients were informed of the study details, and the study
protocol was approved by a regional ethics committee.

Study Protocol

Fasting blood samples were obtained from all patients in the
hospital and after about 10 months to establish their IGF-1
and IGFBP-3 levels. In the control group, fasting blood
samples were obtained to measure their parameters.

Laboratory Studies

IGF-1 IGFBP-3
immunoradiodynamic measurement in serum separated

and levels were measured by
from whole blood. For measurement of the IGF-1 levels, a
DSL-5600 ACTIVE® IGF-1 with EXTRACTION (Diagnostic
System Laboratories, Inc.’, Webster, TX, USA) kit was used;
for measurement of the IGFBP-3 levels, a DSL-6600 ACTIVE’

IGFBP-3 (Diagnostic System Laboratories, Inc.”) kit was used.
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Figure 1. The receiver operating characteristic (ROC) curve of IGF-1 for baseline and 10™ month
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Figure 2. The receiver operating characteristic (ROC) curve of IGFBP-3 for baseline and 10t month

Statistical Analysis

All analyses were performed using SPSS v16.0 for Windows.
Quantitative variables were expressed as the mean
value+SD for parametric variables and as median or
minimum-maximum levels for non-parametric variables.
Comparisons of parametric values between the two groups
were performed using the independent samples t-test.
Comparisons of non-parametric values were performed
using the Mann-Whitney U test. Categorical variables were
compared using the chi-squared test. The Pearson test was
used to determine the correlation between parametric
variables; the Spearman test was used for non-parametric
variables. A two-tailed p-value <0.05 was considered
statistically significant. A receiver operating characteristic
(ROQ) analysis was also performed; the best cut-off value,
and the sensitivity and specificity at that point were
determined (Figures 1 and 2).
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RESULTS

In the AMI patients, the IGF-1 levels were higher whereas the
SBP was lower compared with the control group (p=0.002
and 0.03, respectively). All other parameters were similar
between the two groups. After 10 months, the levels of
IGFBP-3 remained significantly higher than in the control
group; even though the IGF-1 levels tended to be higher, the
values did not reach statistical significance (p=0.006 and
0.05, respectively) (Table 1). The 10-month IGF-1 and IGFBP-
3 levels were similar the baseline values (p>0.05).

The predictive value for serum IGF-1 levels (sensitivity of
64% and specificity of 67%; area under the ROC
curve=0.715) was 214 mg/d| at baseline and 156 mg/dI after
10 months (sensitivity of 52% and specificity of 71%; area
under the ROC curve=0.632) (Figure 1). The predictive value
of serum IGFBP-3 levels (sensitivity of 56% and specificity of
65%; area under the ROC curve=0.596) was 2738 mg/dl at
baseline and 2836 mg/dl after 10 months (sensitivity of 60%
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Table 1. A comparison of the laboratory and epidemiological parameters between the patients with AMI and the control group at baseline

and the 10t month

Baseline 10" month

Patients (n=65) Controls (n=25) P Patients (n=62) Controls (n=25) P

Age (years) 52+9 52+8 0.5 5348 5248 0.6
HR/min 71.5£9.5 72.1+7.1 0.4 68.8+10.5 72.1£7.1 0.05

SBP mmHg 102.6+13 109+10.9 0.03 111.8+15.1 109+10.9 0.2

DBP mmHg 55.2+9.1 57.9+9.3 0.2 61+11 57.9+9.3 0.1
HgA1cmg/dl 5.7+0.5 5.6+0.3 0.2 5.9+0.7 5.6+0.3 0.05
TC mg/dl 186.4+36.3 185.4+£37.8 0.7 164.7£35.6 185.4+37.8 0.05

TG mg/dl 147.3£124 153.2+91.2 0.2 150.6+£81.2 153.2+91.2 0.8
HDL mg/dl 47.5+£12.8 46.2+11.1 0.9 42.2+12.1 46.2+11.1 0.06
LDL mg/dl 109.6+30 108.5+35.1 0.5 92.4+29.3 108.5+35.1 0.06
IGF-1 243.6+£82.4 180.3+82 0.002 219.6+87.2 180.3+82 0.05
IGFBP-3 3185.31930.2 2813.6+£1071.3 0.1 3501.3£760.4 2813.6+1071.3 0.006

Abbreviations: AMI: acute myocardial infarction; IGF-1: insulin-like growth factor -1; IGFBP-3: IGF-binding protein-3; HR: heart rate; SBP: systolic blood
pressure; DBP: diastolic blood pressure; HDL: high density lipoprotein; LDL: low density lipoprotein; TC: total cholesterol; TG: triglyceride; NS: not significant.
A value of p<0.05 was considered to be statistically significant

Table 2. A comparison of cardiac events between the AMI patients with low or high IGF-1 and the IGFBP-3 levels at baseline and the 10%"

month

Complication (n) p

. High 7

IGF-1 at baseline 0.782
Low 4
High 8

IGF-1 at 10t month 0.788
Low 2
. High 6

IGFBP-3 at baseline 0.281
Low 2
High 7

IGFBP-3 at 10* month 0.557
Low 2

Abbreviations: AMI: acute myocardial infarction; IGF-1: insulin-like growth factor-1; IGFBP-3: IGF- binding protein-3; NS: not significant. A value of p<0.05

was considered to be statistically significant

and specificity of 84%; area under the ROC curve=0.689)
(Figure 2). At the 10" month, only 11 cardiac events were
detected in 62 evaluated patients. No differences were
found in the number of cardiac events between patients
with low and high IGF-1 and IGFBP-3 levels (for both the
baseline and 10-month values) (Table 2).

DISCUSSION

Several studies have suggested that low serum IGF-1 levels
contribute to the pathogenesis of atherosclerosis [13-17].
Low serum IGF-1 and high IGFBP-3 levels were associated
with an increased risk of CAD and mortality [2,3,11,18-20].
However, Kaplan et al. reported that low IGFBP-3 levels were
significantly associated with an increased risk of coronary
events. However, the same study found no association
between IGF-1 levels and coronary event incidence [21].

A literature search revealed a limited number of studies
investigating the relationship between serum IGF-1/IGFBP-3
levels and myocardial infarction, and the results of these
studies were controversial. Investigators showed that the
serum IGF-1 levels were low in patients with manifest CAD;
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however, this was not consistent in all studies [8, 22-26].
Sekuri et al. reported that the IGF-1 levels were significantly
decreased only in ST segment elevation myocardial
infarction (STEMI) patients, and that there was no difference
in patients with unstable angina pectoris and non-ST
segment elevation. There were no significant differences in
IGFBP-3 levels between the two groups [27]. Yamagushi et
al. reported that serum IGF-1 levels were decreased during
the acute phase in patients with myocardial infarction [28].
However, the serum IGF-1 concentrations of the patients
increased during the chronic phase (approximately T month
later), similar to the IGF-1 concentrations in control subjects.
However, Lee et al. reported that the total IGF-1 levels
trended towards being higher (p=0.17) and that the free IGF-
1 levels were significantly higher in patients with AMI [8]. In
the present study, the serum total IGF-1 levels were
significantly higher in patients with AMI compared to the
healthy controls. The serum IGFBP-3 levels were also higher,
but the values did not reach significance.

Previous studies showing that IGF-1 has beneficial effects on
CAD have suggested different underlying mechanisms.
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IGF-1 is important for tissue repair and cell proliferation;
therefore, it may be involved in the pathogenesis of
atherosclerosis. IGF-1 plays a critical role in cell cycle
regulation and has mitogenic effects; additionally, it inhibits
apoptosis and necrosis, which increases plaque stabilization
[29,30]. In addition, IGF-1 facilitates neovascularization,
increases nitric oxide production in the endothelium and
muscle cells, and reduces cardiomyocyte loss post-AMI
[31,32]. Thus, suggests a
cardioprotective role for IGF-1. Growth hormone (GH) and

substantial  evidence
insulin are major stimulating factors for IGF-1 secretion [33].
In this study, increased levels of GH and insulin may have
sustained the increase in IGF-1.

The time required to return to normal IGF-1 levels and the
association with long-term cardiac events are controversial.
IGF-1
significantly increased after 3 months in the STEMI patient

Sekuri et al. showed that serum levels were
group, but did not reach the values in the control group [27].
Furthermore, no correlation was found between IGF-1 and
IGFBP-3 levels and cardiac events during the 90-day follow-
up period. Yamagushi et al. reported that the mean IGF-1
level on admission declined sharply and then promptly
returned to baseline after 1 month, and that serum IGF-1 on
admission was the most significant predictor of 90-day
mortality in AMI patients [28]. Conti et al. found that low IGF-
1 levels were associated with 90-day cardiac events and
appeared to return to the normal range after 1 year [1]. In
our study, the IGF-1 levels decreased while the IGFBP-3
increased after 10 months, but neither value was
significantly different from the baseline value (p=0.5 and 0.5,
respectively). After 10 months, both the IGF-1 and IGFBP-3
levels were statistically higher in the patient group than in
the control group (p=0.05 and 0.006, respectively). In our
study, no correlation between IGF-1 and IGFBP-3 levels and
cardiac events was found during the 10-month follow-up
period. Based on cross-sectional studies, we expected that
the IGF-1 levels would be equal to or lower than those in the
control group over time. Therefore, we hypothesize that to
achieve the levels of IGF-1 found in cross-sectional studies,

the follow-up period should be longer than 1 year.

Based on the mechanisms of IGF-1 and the studies
mentioned above, we expected that the occurrence of
cardiac events in patients with high IGF levels would be
lower than in those with low levels of IGF-1 after 10 months.
However, this was not the case. These results may be
explained by the limitations of the current study. For
example, the ejection fraction, rate of myocardial necrosis,
performance index, and drugs used by the patients were not

evaluated. Unfortunately, the design of our study did not

ORTADOGU MEDICAL JOURNAL 2020; 12(2): 131-137

allow us to perform a valid multivariate analysis. We were
surprised by the finding that IGF-1 levels were not related to
cardiac events. We believe that if the patients were followed
for alonger period of time, we would obtain different results
concerning the association between IGF-1, IGFBP-3, and
cardiac events.

CONCLUSIONS

The serum total IGF-1 and IGFBP-3 levels were higher in AMI
patients compared to the controls, but there was no
correlation between IGF-1 and IGFBP-3 levels and cardiac
events in the 10-month follow-up period after AMI.
Additional studies are needed to clarify the levels of IGF-1
and IGFBP-3 and the time required to return to normal
levels, and to clarify the long-term relationship between IGF-
1, IGFBP3, and cardiac events in patients with AMI.

DECLARATION OF CONFLICT OF INTEREST

The authors received no financial support for the research
and/or authorship of this article. There is no conflict of
interest.

REFERENCES

1. Conti E, Musumeci MB, De Giusti M, et al. IGF-1 and
atherothrombosis: relevance to pathophysiology and
therapy. Clin. Sci. (Lond). 2011; 120: 377-402.

2. Heald AH, Siddals KW, Fraser W, et al. Low circulating
levels of insulin-like growth factor binding protein-1
(IGFBP-1) are closely associated with the presence of
macrovascular disease and hypertension in type 2
diabetes. Diabetes. 2002; 51: 2629-2636.

3. Juul A, Scheike T, Davidsen, M, et al. Low serum
insulinlike growth factor | is associated with increased
risk of ischemic heart disease: a population-based case-
control study. Circulation. 2002; 106: 939-944.

4. Vasan RS, Sullivan LM, D’Agostino RB, et al. Serum insulin-
like growth factor | and risk for heart failure in elderly
individuals without a previous myocardial infarction: The
Framingham Heart Study. Ann Intern Med. 2003; 139:
642-648.

5. Bleumink GS, Rietveld |, Janssen JA, et al. Insulin-like
growth factor-I gene polymorphism and risk of heart
failure (the Rotterdam Study). Am J Cardiol. 2004; 94:
384-386.

135



Yilmaz et al. / Insulin-Like Growth Factor and Myocardial Infarction

6. Van Bunderen CC, Oosterwerff MM, van Schoor NM, et al.
Serum IGF1, metabolic syndrome, and incident
cardiovascular disease in older people: a population-
based study. Eur J Endocrinol. 2013; 168: 393-401.

7. Friberg L, Werner S, Eggertsen G et al. Growth hormone
and insulin-like growth factor-1 in acute myocardial
infarction. Eur Heart J. 2000; 21: 1547-1554.

8. Lee WL, Chen JW, Ting CT, et al. Wang, Changes of the
insulin-like growth factor | system during acute
myocardial infarction: implications on left ventricular
remodeling. J Clin Endocrinol Metab. 1999: 84: 1575-
1581.

9. Wang L, Ma W, Markovich R, et al. Chen, P.H. Wang,
Regulation of cardiomyocyte apoptotic signaling by
insulin-like growth factor I. Circ Res. 1998; 83: 516-522.

10. Li B, Setoguchi M, Wang X, et al. Insulin-like growth
factor-1 attenuates the detrimental impact of
nonocclusive coronary artery constriction on the heart.
Circ Res. 1999; 84: 1007-1019.

11.Colao A. The GH-IGF-I axis and the cardiovascular
system: clinical implications. Clinical Endocrinology.
2008; 69: 347-358.

12. Tunstall-Pedoe H, Kuulasmaa K, Amouyel P, et al.
Myocardial infarction and coronary deaths in the World
Health Organization MONICA Project: registration
procedures, event rates, and case-fatality rates in 38
populations from 21 countries in four continents.
Circulation. 1994; 90: 583-612.

13. Fagin JA. Induction of insulin-like growth factor |
messenger RNA in rat aorta after balloon denudation.
Circ Res. 1990; 66: 1755-1760.

14. Khorsandi MJ, Fagin JA, Giannella-Neto D, et al.
Regulation of insulin-like growth factor-l and its receptor
in rat aorta after balloon denudation: evidence for local
bioactivity. J Clin Invest. 1992; 90: 1926-1931.

15. Schneider DJ, Sobel BE. Augmentation of synthesis of
plasminogen activator inhibitor type 1 by insulin and
insulin-like growth factor type I: implications for vascular
disease in hyperinsulinemic states. Proc Natl Acad Sci
USA. 1991; 88: 9959-9963.

16. Bennett MR, Evan Gl, Schwartz SM. Apoptosis of human
vascular smooth muscle cells derived from normal
vessels and coronary atherosclerotic plaques. J Clin
Invest. 1995; 95: 2266-2274.

136

17.

18.

19.

20.

21

22.

23.

24.

25.

26.

27.

Higashi Y, Sukhanov S, Anwar A, et al. Aging,
atherosclerosis, and IGF-1. J Gerontol A Biol Sci Med Sci.
2012; 67:626-639.

Kaplan RC, Strickler HD, Rohan TE, et al. Insulin-Like
Growth Factors and Coronary Heart Disease. Cardiol Rev.
2005; 13:35-39.

Ruidavets JB, Luc G, Machez E, et al. Effects of insulin-like
growth factor 1 in preventing acute coronary syndromes:
The PRIME study. Atherosclerosis. 2011; 218: 464-469.

Laughlin GA, Barrett-Connor E, Criqui MH, et al. The
prospective association of serum insulin-like growth
factor | (IGF-l) and IGF-binding protein-1 levels with all
cause and cardiovascular disease mortality in older
adults: the Rancho Bernardo Study. J Clin Endocrinol
Metab. 2004; 89: 114-120.

. Kaplan RC, McGinn AP, Pollak MN, et al. Association of

total insulin-like growth factor-l, insulin-like growth
factor binding protein-1 (IGFBP-1), and IGFBP-3 levels
with incident coronary events and ischemic stroke. J Clin
Endocrinol Metab. 2007; 92: 1319-1325.

Spallarossa P, Brunelli C, Minuto F, et al. Insulin-like
growth factor-l and angiographically documented
coronary artery disease. Am J Cardiol. 1996; 77: 200-202.

Goodman-Gruen D, Barrett-Connor E, Rosen C. IGF-1 and
ischemic heart disease in older people. J Am Geriatr Soc.
2000; 48: 860-861.

Janssen JA, Stolk RP, Pols HA, et al. Serum total IGF-I, free
IGF-I, and IGFB-1 levels in an elderly population: relation
to cardiovascular risk factors and disease. Arterioscler
Thromb Vasc Biol. 1998; 18: 277-282.

Botker HE, Skjaerbaek C, Eriksen UH, et al. Insulin-like
growth factor-l, insulin, and angina pectoris secondary to
coronary atherosclerosis, vvasospasm, and syndrome X.
Am J Cardiol. 1997; 79: 961-963.

Heald AH, Cruickshank JK, Riste LK, et al. Close relation of
fasting insulin-like growth factor binding protein-1
(IGFBP-1) with glucose tolerance and cardiovascular risk
in two populations. Diabetologia. 2001; 44: 333-339.

Sekuri C, Arslan O, Utuk O, et al. Serum level of insulin-like
growth factor-1 and insulin-like growth factor binding
protein-3 in acute coronary syndromes and relationship
with prognosis. Anadolu Kardiyol Derg. 2004; 4: 209-212.

ORTADOGU TIP DERG 2020; 12(2): 131-137



Ortadogu Tip Dergisi / Ortadogu Medical Journal

28.

29.

30.

Yamaguchi H, Komamura K, Choraku M, et al. Impact of
serum insulin-like growth factor-1 on early prognosis in
acute myocardial infarction. Intern Med. 2008; 47: 819-
825.

Le Roith D. Seminars in medicine of the Beth Israel
Deaconess Medical Center. Insulin-like growth factors. N
Engl J Med 1997; 336: 633-640.

Bornfeldt KE, Raines EW, Nakano T, et al. Insulin-like
growth factor-l and platelet-derived growth factor-BB
induce directed migration of human arterial smooth
muscle cells via signaling pathways that are distinct from
those of proliferation. J Clin Invest. 1994; 93: 1266-1274.

KA A

ORTADOGU MEDICAL JOURNAL 2020; 12(2): 131-137

31. Muniyappa R, Walsh MF, Rangi JS, et al. Insulin like

growth factor 1 increases vascular smooth muscle nitric
oxide production. Life Sci. 1997; 61: 925-931.

32. Tsukahara H, Gordienko DV, Tonshoff B, et al. Direct

demonstration of insulin-like growth factor-l-induced
nitric oxide production by endothelial cells. Kidney Int.
1994; 45: 598-604.

33. Conti E, Andreotti F, Sciahbasi A, et al. Markedly reduced

insulin-like growth factor-1 in the acute phase of
myocardial infarction. J Am Coll. Cardiol. 2001; 38: 26-32.

137



Ortadogu Tip Dergisi

Ortadogu Medical Journal ﬁm

e-ISSN: 2548-0251

To cite this article: Baran Al, Arslan Y, Celik M, Stinnetcioglu M, Karahocagil MK. Derin ven trombozu tablosu ile seyreden bir tifo olgusu. Ortadogu Tip Derg
2020; 12(2): 138-141. https://doi.org/10.21601/ortadogutipdergisi.576163

Olgu Sunumu

Derin ven trombozu tablosu ile seyreden bir tifo olgusu

A case of typhoid fever with deep vein thrombosis
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0z

Tifo, Salmonella typhi'nin neden oldugu sistemik bir hastaliktir. Yiyecek ve su kaynakli olusan bir hastalik olup gelismekte
olan llkelerde 6nemli bir halk saghigi sorunudur. Ates, grip benzeri semptomlar, bas agrisi, 6ksurik, kirginlk, bulanti ve
miyalji en sik goriilen semptomlardir. Vendz tromboz siklikla hastaligin doérdiinci haftasinda ortaya ¢ikmaktadir ve
antibiyotik doneminden 6nce yaygin bir komplikasyondu. Bu yazida yiiksek ates, bas adrisi, halsizlik, ishal sikayetleriyle

basvuran, tetkikler sonucunda derin ven trombozu saptanan, kan kiiltiirinde Salmonella typhi Greyen ve seftriakson
tedavisiyle kir saglanan bir olgu sunuldu.

Anahtar kelimeler: Salmonella typhi, tifo, tromboz

ABSTRACT

Typhoid fever is a systemic infection caused by Salmonella typhi. It is a disease caused by food and water sources and is an
important public health problem in developing countries. Fever, flu-like symptoms, headache, cough, malaise, nausea and
myalgia are the most common symptoms. Venous thrombosis often occurs in the fourth week of the disease and was a
common complication before the antibiotic era. In this article, we present a case who presented with high fever, headache,
fatigue, diarrhea, had deep vein thrombosis as a result of the tests, Salmonella typhi produced in blood culture and healing
with ceftriaxone treatment.

Keywords: Salmonella typhi, typhoid fever, thrombosis
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GiRiS
Tifo, Salmonella typhi bakterisinin neden oldugu sistemik bir
enfeksiyon hastaligi olup sadece insanlara 6zgi bir

hastaliktir ~ [1]. cogunlukla
gastroenterit, enterik ates, bakteriyemi, vaskuler enfeksiyon,

Salmonella  serotipleri
lokalize enfeksiyonlar ve kronik tasiyicilik olmak Uzere
karakteristik klinik sendromlara neden olmaktadir [2].
Antibiyotik doneminden 6nce yaygin bir komplikasyon olan
vendz tromboz siklikla hastaligin dérdiinci haftasinda
ortaya  c¢ikmaktadir.  Etkili  antimikrobiyal
seceneklerinin kullanima girmesinden sonra tromboz ve

tedavi

flebit olgulari nadiren bildirilmistir [3]. Bu yazida diismeyen
ates sikayeti olan, alt ekstremitede yaygin tromboz saptanan
ve kan kdltirlerinde Salmonella typhi (ireyen tifo olgusu
sunulmasi amaclandi.

OoLGU

On yedi yasinda erkek olgu, yaklasik bir ay 6nce ates, bas
agrisi, halsizlik ve ishal sikayetleri nedeniyle o6zel bir
hastanede yatirlarak takip edilmis. Altta yatan hastalidi
olmayan olgu yapilan tetkikler sonucunda derin ven
trombozu saptanarak hastanemiz Kalp Damar Cerrahisi
bolimiine sevk edilmis. Hastanin bu klinikteki takibinde
ishal sikayeti diizelirken; ates, bas agrisi, sol bacak agrisi ve
sisligi, devam etmekteydi. Fizik muayenesinde genel
durumu iyi, suuru acik, viicut isisi 39,3 °C, kan basinci 90/60
mmHg, kalp tepe atimi 108 atim/dk idi. Batin muayenesine
hepatomegali ve splenomegali saptandi. Ayrica sol alt
ekstremitede 1s1 artisinin olmadigi, agrh sislik mevcuttu.
Basvuru sirasinda beyaz kiire 7400/ml, C-reaktif protein
(Crp):238 mg/I, alanin aminotransferaz (Alt) 85 U/L, aspartat
aminotransferaz (Ast) 134 U/L, kreatinin 0,7 mg/dl, D-dimer
6,6 ug/ml, fibrinojen 691 mg/dl idi. Sol alt ekstremite venoz
renkli doppler ultrasonografi (USG) incelemesinde; common
femoral, superfisiyal femoral, derin femoral ve popliteal ven
total tromboze izlendi. Batin USG'de hepatosplenomegali
mevcuttu. Gruber widal ve brusella wright aglitinasyon
serolojik testleri negatifti. Ates yuksekliginin devam etmesi
Uzerine kan kdlturleri alindi ve olguya ampirik olarak
ampisilin-sulbaktam 4x2 gr/intravendz (iv)/glin tedavisi
basland. iki kan kiltirtinde de Salmonella typhi tredi. Kaltir
antibiyograminda ampisilin, ampisilin/sulbaktam,
trimetoprim/sulfametoksazole karsi direncli iken, amikasin,
siprofloksasin, sefoksitin, sefuroksim, seftriakson, sefepim,
imipenem ve meropeneme duyarlydi. Olgu devralinarak
tedavisi siprofloksasin 2x400 mg/intraven6z/giin olarak
degistirildi  ve anti-trombotik tedaviye devam edildi.
Siprofloksasin tedavisinin 5. guiniinde ates yaniti olmamasi
Uzerine seftriakson 2x1 gr/iv/glin tedavisine gecildi ve bu
tedavinin 4. gliniinde dizelme gorildi. Kontrol doppler
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USG'de trombotik lezyonlarda belirgin regresyon izlendi.
Seftriakson tedavisinin 9. gliniinde (yatisinin 22. glinlinde)
klinik ve laboratuvar degerlerinde belirgin diizelme gorilen
(intravendz  olarak  iki

olgu  seftriakson

tamamlanacak sekilde) ve anti-trombotik ile taburcu edildi.

haftaya

TARTISMA

Tifo, Gram negatif enterik bakterilerden Salmonella enterica
serovar typhi'ye bagh gelisen sistemik bir hastaliktir. Yiyecek
ve su kaynakli olan bu hastalik tablosu, zayif hijyen yanisira
nifusun yogun oldugu bolgelerde koti hijyen ile kuvvetle
iliskilidir. Gelismekte olan Ulkelerde tifo hastaligi dnemli bir
halk saghidi sorunu olmaya devam etmekte ve baslica
mortalite ve morbidite nedenlerinden biridir [4]. Tifonun
diinyada her yil, 6zellikle gelismekte olan bdlgelerde 20
milyondan fazla kisiyi etkiledigi tahmin edilmektedir.
Ulkemizde ise Saghk Bakanligi verilerine gore tifo
vakalarinda son wyillarda oOnemli bir disis oldugu
g0Ozlenmistir (2008 yilinda 2214 tifo vakasi bildirilirken 2011
yilinda yeni tifo vaka sayisi 123'e gerilemistir) [5].

Tifo 11-30 yas arasi bliylik cocuk ve gencg eriskinlerde daha
sik goriilmektedir. inkiibasyon siiresi genel olarak 7-14 giin
arasinda olup, 60 gline uzayabilen hastaligin klinik
gorinimi ve ciddiyeti cok degiskenlik gostermektedir.
Ates, grip benzeri semptomlar, bas agrisi, kuru 6ksirik,
kirginhk, istahsizlik, bulanti ve miyalji en sik gorilen
semptomlardir. Klasik hastalik periyodu doért hafta olup,
hastaligin ilk haftasinda ylksek ates, kabizlik, toksemi, ikinci
haftasinda diyare, Uclinci haftasinda
notropeni, 16kopeni, ensefalopati, intestinal hemoraji ve

splenomegali,

intestinal perforasyon gibi bulgu ve komplikasyonlarin
gorulmesi tipiktir [6]. Vendz tromboz, antibiyotik
déneminden oOnce genellikle hastaligin  doérdiinci
haftasinda gelisen ve goriilen sik bir komplikasyondu [3].
Dehidratasyon ve uzun siire yatakta yatmanin tromboz
gelisimine yol actigi dustiniimekteydi; fakat bazi olgularda
typhi pihtidan da edilmistir  [7].
Endotoksinin  tifo hastalarinda  goriilen

Salmonella izole
hematolojik
degisikliklerde arabulucu oldugu ve aslinda koagtilasyonun
esas indikleyicisi oldugu duslintilmektedir. Akut enfeksiyon,
koagtilasyonun sistemik aktivasyonu ile sonuglanabilir. Tifo
atesinde,
kaskadinin aktivasyonu ve fibrin trlinlerinin birikimi ortaya
¢ikmaktadir. fonksiyonlari

trombositlere baglhdir [8]. Olgumuzda tromboz gelismeden

enflamasyonun sonucu olarak koagulasyon

Trombdisiin  imminolojik
3-4 hafta 6nce semptomlari baslandigi 6grenildi ve ilk olarak
yuksek ates, bas agrisi, halsizlik ve ishal sikayetleri olup
ilerleyen guinlerde sol bacak agrisi ve sisligi gelismesi Gizerine
yapillan  doppler USG
ekstemitesinde tromboz saptanmisti.

goruntilemesinde  sol alt
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Hastaligin kesin tanisi kan, kemik iligi, idrar ve diskidan
Salmonella typhi'nin Uretilmesi ile konmaktadir. Birden fazla
alinan kan kiiltirinden etkenin izole edilme orani %73-93’e
kadar ¢ikabilmektedir. Bu oran, hastaligin iclinci haftasinda
%50, antibiyotik alan hastalarda ise %40’a kadar diisebilir [9].
Baran ve ark. [10] yaptidi calismada daha ©nceden
antibiyotik tedavisi almis (sevk edildigi merkezde tedavi

uygulanmis) olgularin  %17’sinde, antibiyotik tedavisi
verilmeden kan kiltird alinmis olgularin %78’inde kan
kiltirl  pozitifligi  saptamislardir.  Olgumuzun  ates

yuksekliginin devam etmesi Uzerine tekrarlanan kan

kiltirlerinde Salmonella typhi Gremesi goruldi.

Gruber widal, tanisal degeri sinirli olsa da gelismekte olan
Ulkelerde yaygin olarak kullanilan, kullanimi basit ve ucuz bir
testtir. Bununla birlikte testin standardizasyon eksikligi,
0zgulliginin disuk olmasi ve uygun olmayan sonugclarin
yorumlanmasi gibi sorunlari da mevcuttur. Ayrica endemik
bolgelerde normal poplilasyonda da dusuk titrede antikor
pozitifligi olmasi, pozitif sonuclar icin uygun cut-off
noktasinin belirlenmesini zorlastirmaktadir. Enterik ates
tanisini koymak amaciyla widal test sonuglarinin dogru bir
sekilde uygun
belirlemesini gerektirir [11]. Olgumuzun bakilan Widal testi
negatif olarak sonuglanmistl. Olgumuzda da gorildugu
Widal negatifligi  tifo
ettirmemektedir. Testin duyarhhgr ve 6zgulliga disiktar.

yorumlanmasi, her llkenin titreyi

lzere test tanisini  ekarte
Tani alan hastalarin bir bélimiinde antikor seviyesinde artis

gorilmemektedir.

Hastalarin cogunda laboratuvar bulgusu olarak l6kopeni,
eritrosit sedimantasyon hizinda artis saptanirken, fiziki
muayene bulgularinda yiksek ates, splenomegali,
hepatomegali ve rélatif bradikardi saptanabilir [9]. Baran ve
ark. [10] vyaptigi calismada olgularin  %66,7'sinde
hepatomegali, %57,1’sinde %33,3’linde
I6kopeni, %9,5'inde anemi, %42,9'linde trombositopeni,
%52,4'inde ALT yiiksekligi, %76,2'sinde AST yiksekligi,
%100’tinde CRP yuksekligi, %90,5'inde sedimentasyon
yliksekligi saptamislardir. Olgumuzun fizik muayenesinde

splenomegali,

yuksek ates, hipotansiyon, tasikardi, hepatomegali ve
splenomegali vardi. Laboratuvar tetkiklerinde ise ALT, AST,
d-dimer ve CRP yiiksekligi mevcuttu.

Kloramfenikol, trimethoprim-sulfametoksazol ve ampisillin
yillarca tifo hastaliginin tedavisinde kullanilmistir; fakat
diren¢ gelisiminden dolayr artik kullanilmamaktadir.
Siprofloksasin ve ofloksasin gibi florokinolonlar seftriaksona
tercih edilen ilaclardir. Ne yazik ki, florokinolonlara direncli
Salmonella typhi suslarinin ortaya c¢ikmasi artan tedavi

basarisizligina, hastalik siddetine ve hatta 6limlere neden
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olmaktadir [11]. Bes Asya Ulkesini kapsayan prospektif bir
(MDR)
trimetoprim-sulfametoksazol)

rezistan (kloramfenikol,
23%

bulunmustur [12]. Olgumuza da tifo teshisi konduktan sonra

calismada
ampisilin,

multidrug
orani

ilk olarak siprofloksasin baslanmis klinik ve laboratuvar

tetkiklerinde dlizelme gorilmemesi Uzerine tedavisi
seftriakson olarak revize edilmis ve fayda saglanmistir.
Olgumuzun kiltur antibiyograminda siprofloksasine karsi
diren¢ olmamasina ragmen klinik belirti ve bulgularinda
diizelme olmamasi siprofloksasine karsi azalmis duyarlilikla

veya tromboz ile komplike olmasindan oturl klinik

iyilesmenin  uzun surebilecegiyle iliskili olabilecegi
disunuldd.

SONUC

Tifo, Ulkemizde endemik olarak gorilen multisistem

tutulumu gosterebilen bir hastaliktir. Tifo hastaliginda erken
ve uygun antibiyoterapi ile komplikasyonlarin gorilme
sikligi ve mortalite belirgin bir sekilde azalmistir. Derin ven
trombozu eski dénemlere nazaran nadir goérilen bir
komplikasyondur. Derin ven trombozu nedeniyle takip
edilen olgularda tifo hastaliginin da etiyolojik nedenlerden
birinin olabileceginin akilda tutulmasi, erken medikal tedavi
vakalarda cerrahi tedavi

uygulanmasi  ve gerekli

uygulanmasi uygun bir yaklasimdir.
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ABSTRACT

Aim: It is known that non-Hodgkin lymphoma risk increases in agricultural workers and it is thought that pesticides have an
effect on this increase. The aim of this systematic review is to evaluate the role and effect of pesticides in the etiology of
lymphoma.

Material and Methods: This systematic review was conducted in accordance with the Centre for Reviews and Dissemination
2009 guide developed by York University National Institute of Health Research. It was carried out in the databases Science
Direct, EBSCO (CINAHL Complete), PUBMED, Wiley Interscience, Springer Link databases to cover the years 2014-2019.

Results: As a result of the review, six studies were included in the research and presented in “year of study, research type
and sample characteristics, measurement tools used, results obtained, and level of evidence”.

Conclusion: It was found that pesticide use was associated with the risk of non-Hodgkin lymphoma and its subtypes.
Occupational exposures should be assessed in communities whose main livelihood is agriculture and this group should be
trained by health professionals on the use of personal protective equipment and protective behaviors.

Keywords: lymphoma, non-Hodgkin lymphoma (NHL), pesticide, systematic review
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0z
Amagc: Tarim calisanlarinda non-Hodgkin lenfoma riskinin arttigi bilinmektedir ve bu artista pestisitlerin rolii oldugu
distinilmektedir. Bu sistematik derlemenin amaci lenfoma etiyolojisinde pestisitlerin roliinii ve etkisini degerlendirmektir.

Gere¢ ve Yontemler: Bu sistematik derleme York Universitesi Ulusal Saglik Arastirmalar Enstitiisii tarafindan gelistirilen
Derleme ve Yayginlastirma Merkezi 2009 kilavuzuna uygun olarak yurittilmustir. Calismaya iliskin taramalar 2014-2019
yillarini kapsayacak sekilde Science Direct, EBSCO (CINAHL Complete), PUBMED, Wiley Interscience ve Springer Link veri
tabanlarinda yapilmistir.

Bulgular: Tarama sonucunda, kriterlere uyan alti calisma arastirma kapsaminda alinmistir. Sonuglar “Calismanin yili,
arastirma tipi ve 6rneklem 6zellikleri, kullanilan 6l¢iim araclari, elde edilen sonuclar ve kanit diizeyi” basliklar altinda tablo
olarak sunulmustur.

Sonug: Pestisit kullaniminin non-Hodgkin lenfoma ve alt tipleri ile iliskili oldugu bulunmustur. Tarimin ana ge¢im kaynagi
oldugu toplumlarda mesleki maruziyet degerlendirilmeli ve bu grup kisisel koruyucu ekipman kullanimi ve koruyucu

davranislar konularinda saglk profesyonelleri tarafindan egitilmelidir.

Anahtar kelimeler: lenfoma, non-Hodgkin lenfoma (NHL), pestisit, sistematik derleme

INTRODUCTION

Pesticides are commonly used with the purpose of
preventing the loss of yield in food sources to meet the
needs of the growing world population, and these products
have serious negative impacts on human health. The length
of stay in nature of pesticides may vary between 3-17 years.
Pesticides entering the body through digestion, respiration
or skin can easily cross the white blood cell and red blood
cell membrane by binding to serum lipoproteins through
blood circulation and may damage the health by
accumulating in different tissues and organs of the body
such as liver, brain, adrenal glands, muscle tissue and
especially fatty tissue [1].

It is known that the risk of Non-Hodgkin’s Lymphoma (NHL)
increases in agricultural workers [2-5]. Different exposures
may contribute to this increased risk, and pesticides are
considered to have a significant role [6]. Despite the
widespread use of pesticides, there are a limited number of
studies examining the relationship between the risk of NHL
and pesticides in the general population. The International
Agency for Research on Cancer study group classified
organochlorine pesticides as NHL-associated carcinogens
[7,8]. The same study group reported that there was a
positive  relationship  between dichloro  diphenyl
trichloroethane (DDT) and liver, testis, and NHL [8]. In
another study, it was found that high DDT level increased
the risk of NHL [9]. Although most studies reported
increased NHL risk with organochlorine exposure [10-12],

ORTADOGU MEDICAL JOURNAL 2020; 12(2): 142-150

there are also studies indicating that there is no relationship
[13-15].

Organophosphate and carbamate group pesticides have
serious negative effects on human health such as cancer
[16,17]. The International Agency for Research on Cancer
classified  organophosphates as  possible  human
carcinogens [18]. In large prospective cohort studies, it was
reported that there was a positive relationship between the
use of organophosphate group pesticides and NHL [19,20].
The aim of this systematic review was to investigate the role
of pesticides in the etiology of lymphoma. This systematic
review was initiated with the question “Do pesticides have

effects on the formation of lymphoma?”

MATERIAL AND METHODS

This study is a systematic review carried out to investigate
the role of pesticides in the etiology of lymphoma. The
review was carried out in accordance with the Center for
Reviews and Dissemination (CRD) 2009 guide developed by
the York University National Institute for Health Research.
The literature review was conducted in the “Science Direct,
EBSCO (CINAHL Complete), PUBMED, Springer Link, Wiley
Interscience” databases covering the years between 2014
and 2019. The review was carried out between April and
August 2019. The key words “Lymphoma” “Pesticide”,
“Lymphoma and pesticide” were used in the review. While
the inclusion criteria of this systematic review were case-
control and cohort studies carried out in those who used or
were exposed to pesticides regardless of age group and
gender, the exclusion criteria were determined as the
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Science EBSCO PUBMED Springer Wiley
Direct Link

10 109 299
381 325

1124

Total studies

1095 excluded by title and summary ]

[ 29 those the full texts of which were evaluated ]

23 excluded studies

Review studies, congress presentations, book
chapters and theses

6

Articles included in the study

Figure 1. Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) Flow Chart

reviews, congress reports, theses, and book chapters. As a
result of the review, a total of 1124 (Science Direct: 381,
EBSCO (CINAHL Complete): 10, PUBMED: 109, Springer Link:
325, Wiley Interscience: 299) studies were reached. At the
end of the eliminations made in accordance with the criteria,
six studies were included in the study (Figure 1).

The level of evidence of each study was evaluated according
to the Melnyk and Fineout-Overholt classification:
Systematic review or meta-analysis (Level 1), Randomized
(Level 1I),

randomization (Level lll), Case-control or cohort study (Level

controlled trial Controlled trial without
IV), Systematic review of qualitative or descriptive studies
(Level V), Qualitative or descriptive study (Level VI), Expert
opinion or consensus (Level VII) [21]. This review followed
the recommendations proposed by Preferred Reporting

Items for Systematic Reviews and Meta-analyses [22].

RESULTS

As a result of the review, six studies that met the inclusion
criteria were included in the systematic review (Figure). The
results obtained from the studies are presented by being
grouped under the headings of “Study/Year, Research
Type/Sample Characteristics, Measurement Tools Used,
Results Obtained, and Level of Evidence” (Table 1).
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Sample Characteristics

The studies under review were cohort and case-control
studies and all of them were observational studies. When
sample characteristics were examined, the cases diagnosed
with lymphoma and one of its subtypes on a yearly basis
regardless of age group and gender were reviewed. The
participants in the case-control group were usually selected
from the existing hospital/health records or from the results
of prospective cohort studies. It was determined that the
minimum and maximum numbers of samples were 158 [23]
and 1690 [24], respectively.

Measurement Tools Used

Different measurement tools and methods were used in the
studies included in the review. Cancer records [19], SEER
coding scheme for the classification of NHL and its subtypes
[19], WHO Lymphoma Classification [23], International
Classification of Oncology [24], InterLymph Consortium
Classification  [6],  socio-demographic
form [19,23,24], questionnaire form
examining the use of pesticides [6,19,24], CAREX database
[23] were used. Gas chromatograph and chemistry analyzer
were used to perform laboratory analyses in two studies
[25,26].

information
questionnaire

ORTADOGU TIP DERG 2020; 12(2): 142-150
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Table 1. Scientific Researches on the Relationship between Lymphoma and Pesticide*

Study/Yea|Research Type / Sample (Measurement Tools Used Results Obtained Level of
rs Characteristics Evidence
Alavanja et |Prospective cohort study. |- State Cancer Records It was found that the use of herbicides had a small but significant effect |IV
al., 2014 523 NHL cases. - SEER coding scheme in the classification of NHL |on the risk of some NHL subtypes, however, it did not affect the risk of
and its subtypes (based on Pathology Working NHL in general.
Group of the International Lymphoma Lindane was the only pesticide with a statistically significant increase for
Epidemiology Consortium) the risk of NHL with both exposure measurements.
-Socio-demographic information questionnaire  |DDT indicated that there was a significant trend for the risk of NHL on
- Algorithm questioning whether to mix the days of lifetime use.
pesticides, method of application, repair of For follicular lymphoma, lindane showed a non-significant relationship.
equipment or use of personal protective Lifelong use of lindane was found to be associated with the risk of NHL.
equipment
Bassig et |Case-control study. Case |- Gilson 215 liquid handler It was determined that p0-DDE, one of OC pesticides, had the highest  [IV
al, 2019  |and control groups were |- Chromatography isotope dilution high concentration in both NHL cases and controls. V-HCH and pODDE
identified from the resolution mass spectrometer concentrations in cases and controls showed great differences between
results of three -912 Chemistry Analyzer (Hitachi, Tokyo, Japan) |individual cohorts. They were observed at very high levels in Shanghai
prospective cohort compared to Singapore.
studies. 167 NHL cases. A strong relationship was found between B-HCH levels and general
NHL.
No significant exposure-response relationship was observed between
other OC pesticide levels and the risk of NHL. HCB concentrations were
not associated with overall risk of NHL, except for lymphoid leukemia.
However, high HCB levels were found to be associated with NHL among
the cases diagnosed in both groups 7 years after blood collection.
Ferri et al., |Retrospective case- -World Health Organization (WHO) lymphoma No statistical significance was found between the risk of lymphoma and |IV
2017 control study. 158 classification (2008) 22 chemical products.
lymphoma cases - 40 ml blood sample for biological exposure Increased risk was detected for all ymphomas in cases exposed to
including 30 HL cases parameters (serum polychlorinated biphenyls Captafol, exposed to Low Paraquat levels and Moderate radon levels.
and 128 NHL cases that  |[PCBY], aryl hydrocarbon receptors [AHR],
were first diagnosed lymphocytic oxidative)
during the study period. [-Socio-demographic information questionnaire
-CAREX database to evaluate occupational
exposure to pesticides
Koutros et |Case-control study. 1690 |-International Classification of Diseases for Significantly increased risk of NHL was found among malathion users. A |IV
al, 2019  [NHL cases Oncology First Edition (ICDeOe1) to classify NHL |statistically significant relationship was found between the duration of
-Socio-demographic information questionnaire  |pesticide use and the risk of NHL. A weighted normalized (Z-score) one-
- Questionnaire form for pesticide use unit change between pesticides increases the risk of NHL by 38%.
A positive relationship was found between the use of OP and
carbamate insecticides and the subtypes of lymphoma.
Furthermore, a significant increased risk was also found in the use of
carbonfuran and DLBCL.
Klil-Drori  |Hospital-based case- - Gas chromatograph It was found that DDE and HCB levels were not associated with B-NHL.  [IV
etal., 2018 |control study. 90 cases, However, PCB was found to be associated with B-NHL.
120 control.
Schinasi et [Prospective cohort study. |-InterLymph Consortium classification It was found that the risk of NHL was 24% higher in those who reported |IV
al., 2015|822 NHL cases. -World Health Organization Lymphoma pesticide application.
classification It was found that the risk of DLBCL was 49% in those who used
- Questionnaire form for pesticide use pesticides by mixing and 72% in those who used pesticides intensively.
This risk was high in young women.
Women who use pesticides for domestic animals had 71% higher risk of
plasma cell neoplasms.
It was determined that the use of powder or spray in domestic animals
increased the risk of follicular lymphoma by 62%.

*This table was prepared by the author

In the study of Alavanja et al, information on tumor
characteristics was obtained from state cancer records. The
classification of NHL and its subtypes was examined
according to the SEER coding scheme based on Pathology
of the Lymphoma
Epidemiology Consortium classification. 1. Small B-cell

Working  Group International
lymphocytic lymphomas (SLL), chronic B-cell lymphocytic
lymphomas (CLL), mantle-cell lymphomas (MCL); 2. Diffuse
large B cell lymphomas; 3. Follicular lymphomas; 4. ‘Other B-
cell lymphomas’ consisting of a diverse set of B-cell

ORTADOGU MEDICAL JOURNAL 2020; 12(2): 142-150

lymphomas; 5. Multiple myeloma; and 6. T-cell NHL and
undefined cell type. First information on the use of 50
pesticide species was obtained from the questionnaire form
that was filled out during cohort record. Three cumulative
exposure measures were used to determine pesticide
exposure: (i) lifetime days of pesticide use (namely, years of
use of a particular pesticide and number of days used per
year); (ii) usage intensity-based lifetime days (namely,
product of exposure days and exposure intensity measure)
and (iii) using each pesticide. Information on usage density
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was derived from an exposure algorithm based on
individual declaration (for instance, whether they mix
pesticides, method of application, whether to repair
equipment, or whether they use personal protective
equipment) [19].

In the study of Bassig et al., samples conforming to standards
were obtained using Gilson 215 liquid handler (Gilson Inc.,
Middleton, WI), and they were extracted by automated
liquid-liquid extraction (LLE) using a liquid handler. The
measurement of target analyses was performed using a
chromatography isotope dilution high resolution mass
(GC-IDHRMS). pairs
analyzed sequentially in the sequential batch and laboratory
workers were blinded according to the control status of the
samples [25].

spectrometer Case-control were

In the study of Ferri etal., 158 lymphoma cases that were first
diagnosed during the study period were included, and each
case was reviewed and classified using the World Health
Organization (WHO) lymphoma classification. The control
group was selected based on the same gender, same age
class and the same the province of residence. Socio-
demographic
questionnaire form. CAREX database was used to evaluate
occupational suspected

information was collected with a

exposure to known and

carcinogenic pesticides [23].

In the study of Koutros et al., International Classification of
Oncology (ICDeOe1) was used in the classification of NHL
and its subtypes: follicular lymphoma (FL), di large B-cell
lymphoma (DLBCL), small lymphocytic lymphoma (SLL) and
“other”. “Other” subtype histologies include all cases of FL or
DLBCL or non-SLL or unknown. The cases and controls were
matched by settlement (state/province) and age (+2 or 5
years). Other variables related to NHL risk factors such as
demographic data, agricultural exposures (including use of
pesticides) and lifestyle, medical and occupational history
were obtained from the participants through questionnaire
form [24].

In the study of Klil-Drori et al., serum blood samples were
studied. The measurements of six organochlorine pesticides
(DDT, DDE, b-hexachlorocyclohexane [b-HCH], a-HCH,
hexachlorobenzene [HCB] and g-HCH [lindane]) were
performed using gas chromatography combined with an
electron capture detector [26].

In the study of Schinasi et al., Hodgkin Lymphoma (HL)
neoplasms were categorized according to InterLymph
World  Health
Organization subtypes. The questionnaire form examining
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the use of pesticides at home or at work, form of use, mixing
conditions of pesticides was used [6].

Results Obtained

In the study of Alavanja et al., NHL cases were detected in
523 cases, including 148 SLL / CLL / MCL, 117 diffuse large B
cell lymphoma, 67 follicular lymphoma, 53 other B cell
lymphoma (consisting of various B cell lymphoma sets) and
97 MM cases. It was found that the use of herbicides had a
small but significant effect on the risk of some NHL subtypes,
however, it did not affect the risk of NHL in general. Lindane
was the only pesticide with a statistically significant increase
for the risk of NHL. DDT indicated that there was a significant
trend for the risk of NHL on the days of lifetime use. The
relationship between the risk of follicular lymphoma and
lindane was not statistically significant. Lifelong use of
lindane was found to be associated with the risk of NHL [19].

In the study of Bassig et al., it was determined that p0-DDE,
one of organochlorine (OC) pesticides, had the highest
concentration in both NHL cases and controls. V-HCH and
pODDE concentrations in cases and controls showed great
differences between individual cohorts. A strong
relationship was found between B-HCH levels and general
NHL. No significant exposure-response relationship was
observed between other OC pesticide levels and the risk of
NHL. HCB concentrations were not associated with overall
risk of NHL, except for lymphoid leukemia. However, high
HCB levels were found to be associated with NHL among the
cases diagnosed in both groups 7 years after blood

collection [25].

In the study of Ferri et al., no statistical significance was
found between the risk of lymphoma and 22 chemical
products. Increased risk was detected for all lymphomas in
cases exposed to captafol, exposed to low paraquat levels
and moderate radon levels [23].

In the study of Koutros et al,, significantly increased risk of
NHL was found among malathion users. A statistically
significant relationship was found between the duration of
pesticide use and the risk of NHL. A weighted normalized (Z-
score) one-unit change between pesticides increases the
risk of NHL by 38%. A positive relationship was found
between the use of organophosphate (OP) and carbamate
insecticides and the subtypes of lymphoma. Furthermore, a
significant increased risk was also found in the use of
carbonfuran and DLBCL [24].

In the study of Klil-Drori et al., it was found that DDE and HCB
levels were not associated with B-NHL and that PCB
increased the risk of B-NHL [26].
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In the study of Schinasi et al., it was found that the risk of NHL
was 24% higher in those who reported pesticide application.
It was found that the risk of DLBCL was 49% in those who
used pesticides by mixing and 72% in those who used
pesticides intensively. This risk was high in young women.
Women who use pesticides for domestic animals had 71%
higher risk of plasma cell neoplasms. It was determined that
the use of powder or spray in domestic animals increased
the risk of follicular lymphoma by 62% [6].

DISCUSSION

DDT is one of the organochlorine pesticides that achieved
success in the control of malaria and typhus during and after
World War Il [27]. It was used actively in pest control in the
United States of America (USA) from the mid-1940s to the
1960s [28]. Although this product was banned for
agricultural use around the world in 2009, it is still used in
vector control in some countries [29]. Permethrin is one of
the broad-spectrum synthetic pyrethroid pesticides
commonly used in home and horticulture. Since it was
found to be associated with liver tumors in animal
experiments, it was classified as possible human carcinogen
by The U.S. Environmental Protection Agency (EPA) [30].
Although organophosphate
insecticide, was classified in the “non-carcinogenic group”

terbufos, which is an
by EPA [31], it was determined in the study of Alavanja et al.
that the use of terbufos was associated with the risk of NHL
and some subtypes [19]. Malathion was classified as
“possible human carcinogen” by International Agency for
Research on Cancer (IARC). While case-control studies
carried out in different sample groups [32-34] indicated that
there was a positive relationship between the use of
malathion and the risk of NHL, as in the study of Koutros et
al. [24] it was concluded in the study of Alavanja et al. that it
was not associated [19]. These differences between the
results may be due to time differences between exposure
and disease development, differences in the use of
pesticides, differences in sample groups examined, or
differences in study types.

The carcinogenic mechanism of captafol is linked to
interaction with thiol groups and cysteine that reduce
defense against oxidative agents, lead to the formation of
metabolites such as tetrahydrophthalimide, and lead to the
formation of NS bonds with other biological substrates [35].
Moreover, it was reported that the risk of NHL was increased
in the users of paraquat which is a herbicide commonly used
in agriculture [36]. Acute exposure to paraquat may lead to
fatal poisoning, and chronic exposure may pave the way for
respiratory diseases and Parkinson’s disease [37]. In the
study of Ferri et al., the result that exposure to captafol and

ORTADOGU MEDICAL JOURNAL 2020; 12(2): 142-150

paraquat was associated with the risk of lymphoma supports
the literature on carcinogenic mechanism [23].

In the literature, it was found that Lindane [27,34,38], DDT
[9,19,39-41], terbufos [19], diazinon [33] and numerous
organochlorine pesticides [42,43] were associated with the
increased risk of NHL and its subtypes. It was reported that
the use of pesticides induced oxidative stress by causing
destruction in cell proliferation [44], triggered inflammatory
response [45] and had an effect on genotoxicity. In some
studies, it was indicated that pesticide exposure was
associated with common chromosomal changes [46,47]
Accordingly, it will be highly valuable to investigate
potential biological mechanisms that directly affect the
relationship between pesticide exposure and lymphoma.

Most epidemiological studies reflect the data of sample
groups with male employees evaluating occupational
exposure rather than household exposure. In a case-control
study carried out with women working on the farm for 10
years or more, it was found that the NHL risk of women
working on the farm was 2.12 times higher compared to
those who did not work on the farm [48]. The risk of acute
myeloid leukemia was also found to be higher in women
living on the farm compared to women living in the city [49].
In the study of Schinasi et al., high risk of NHL and its
subtypes among women living in farms supports the
literature [6].

CONCLUSION

In six studies included in the review, it was demonstrated
that pesticide use was associated with the risk of NHL and its
subtypes. Although large-scale prospective cohort studies
add important information at the level of evidence to the
literature on this risk relationship, additional studies are
needed on suspected professional factors. In addition to
healthy lifestyle behaviors in the prevention of cancer,
occupational
evaluated if there are occupational cancers, and preventive

applications and exposures should be

health behaviors should be applied. At this point, workers
should be informed about the use of personal protective
equipment in agriculture. Healthcare professionals working
with communities the main source of income is agriculture
have significant roles in educating and informing the
people.
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Psikiyatri poliklinigine bagsvuran major depresyon tanili kadin hastalardaki
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ABSTRACT

Aim: Factors such as personality traits, self-esteem, interpersonal relations and cognitive skills are considered among the
risk factors of psychiatric disorders particularly for mood disorders. Presence of a single risk factor is not enough for the
disease to emerge. The present study aimed to evaluate the presence of psychosocial triggering factors prior to the episodes
of major depressive disorder (MDD) in female patients.

Materials and Methods: This retrospective study included a total of 62 female patients, who visited the psychiatry policlinic
and have been diagnosed with MDD alone according to SCID-I. After the diagnostic evaluation of the patients, detailed
clinical interview was conducted to assess the presence of triggering factors for depressive episode. All of the participants
described triggering factors for major depressive disorder.

Results: Regarding the psychosocial factors as the potential triggers, 26 patients mentioned about the problem of
communication and compliance with the spouse (42%), 10 mentioned about the presence of illness in the first-degree
relatives (16%) and 10 mentioned about the conflict with the mother-in-law or other relatives (16%). When we collect
“communication/compliance problem with the spouse” + “conflict with the mother-in-law/other family members” +
“breaking up with the beloved one” + “husband’s cheating on her” stressor groups as a “relationship conflict” group, the
mean of BDI and BAI scores of “relationship conflict” group were highest among the all groups.

Conclusions: In the light of these outcomes, it can be concluded that particularly psychosocial factors associated with
interpersonal relations play significant role as the triggering factors for depressive episodes in female patients. Among these
factors, the problem of communication and compliance with the spouse is particularly striking.

Keywords: depression, female, psychosocial trigger

© 2020 by the authors; licensee MEDITAGEM Ltd., Turkey. This article is an open access article distributed under the terms and
conditions of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/4.0/).
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0z
Amacg: Kisilik o6zellikleri, 6z-saygi, kisilerarasi iliskiler ve bilissel beceriler gibi faktorler, 6zellikle duygudurum bozukluklari
basta olmak Uzere psikiyatrik bozukluklarin risk faktorleri arasinda sayilmaktadir. Hastaligin ortaya ¢ikmasi icin tek bir risk

faktorinin varhdi yeterli degildir. Genetik yapinin olumsuz ¢evresel faktorlerle etkilesimi de dnemlidir. Bu calismada, kadin
hastalarda major depresyon epizodlarindan énce psikososyal tetikleyici faktorlerin varligini degerlendirmeyi amacladik.

Gereg ve Yontemler: Psikiyatri poliklinigine basvuran ve SCID-1 ile major depresyon tanisi konulan toplam 62 kadin hasta
retrospektif sekilde dizayn edilmis olan calismaya alindi. Hastalarin tanisal degerlendirmesinden sonra, depresif atak icin
tetikleyici faktorlerin varligini degerlendirmek amaciyla ayrintil klinik gériisme yapild.

Bulgular: Potansiyel tetikleyiciler olarak psikososyal faktorlerle ilgili olarak, hastalarin 26'si esi ile ilgili iletisim ve uyum
hakkinda (%42), 10'u birinci derece akrabalarda hastalik varligindan (%16), 10'u da kayinvalidesi ve veya baska akrabalariyla
olan anlasmazliktan bahsetmis olup 8'i tasinmadan (%13), 6'si sevgiliden ayrilmadan (%10) ve 2'si de es aldatmasindan
bahsetmistir (%3). “Es ile iletisim / uyum sorunu”, “kayinvalidesiyle / diger aile Uyeleriyle anlasmazlik”, “sevgilisinden
ayrilmak” ve “esi tarafindan aldatiimak” stresorleri “iliski catismasi” grubunda toplandiginda bu grubun depresyon ve
anksiyete skorlarinin ortalamasi tim gruplar arasinda en yiiksek oranda bulunmustur.

Sonug: Bu bulgular i1siginda, 6zellikle kadinlarda depresyon ataklari igin tetikleyici faktorler olarak kisilerarasi iliskilerle iligkili
psikososyal faktorlerin dnemli rol oynadigi sonucuna varilabilir. Bu faktorler arasinda es ile iletisim ve uyum sorunu 6zellikle
dikkat cekicidir.

Anahtar kelimeler: depresyon, kadin, psikososyal tetikleyici

INTRODUCTION stressful life events before the emergence of MDD [2].
Quality of social relationships, which is one of the

The relationship between major depressive disorder (MDD) ) i ] ) )
psychosocial factors, is a major risk factor for major

and previous unfavorable psychosocial life events has been
unveiled by many researchers [1-3]. Although a single factor
is not enough for the disease to emerge, the interaction
between genetic structure and unfavorable environmental

depression [6]. The relationship between depression and
migration, which is another important factor for our country
in recent times, has also been demonstrated in a meta-
analysis study [7]. It is reported that loss and separation are

factors exceeding a certain threshold and its timing are

he leading lif h MDD [8]. M
important. Approximately 70% of first depression attacks the leading life events that precede [8]. Moreover, it is

. . thought that loss and separation might be associated rather
and 40% of recurrent episodes are triggered by a severe 9 P 9

. . with MDD than the other psychopathologies. There are a lot
stressful life event [4]. In the literature, female gender, age ) ) o
of points that may affect patients’ susceptibility to

over 40 years, unemployment, being single or divorced, T o
depression in the face of stress. There is evidence that the

genetic susceptibility, depressive personal trait, low
education, unfavorable life events such as immigration etc.,
lack of close relationship, physical illness and treatment, and
psychiatric disorders causing loss of skill have been
propounded as the main risk factors for major depression.

patients with a history of depression are more vulnerable to
episodesof depression in response to stressful life events.
The patients with a history of depression are more likely to
become depressed following a nonsevere event [9]. In

ition, for th ith | . ¢ ion,
The intensity of the effect of these risk factors changes due addition, for those with several past episodes of depression

hroni | K le i . .
to the type of depression. For example, while biological chronic stress appears to play a key role In triggering

- . . . recurrences of depression [10]. The present study aimed to
susceptibility plays more important role in those with severe

. . . determine the psychosocial stress factors that may be the
depression, the role of environmental factors gains ) ) ) ] o
potential triggers in female MDD patients visiting the
policlinic of a training and research hospital. The hypothesis

of our study was that psychosocial factors associated with

importance in those with mild depression [5]. It has been
argued that severe life events are the mostimportant trigger
factor for depression. The studies which were conducted
with population-based sample size, state that stress is
reported 2.5 times more by MDD patients than the controls
and that 80% of the patients have experienced serious

interpersonal relations play significant role as the triggering
factors for depressive episodes in female patients.
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MATERIALS AND METHODS

A total of 62 female patients, who consecutively visited
Bakirkdy Prof. Dr. Mazhar Osman Mental Health and
Neurological Diseases Education and Research Hospital,
psychiatry policlinic between January and March 2017, who
have been diagnosed with MDD based on the DSM-IV
criteria, who were older than 18-year-old, and who have
visited the psychiatry policlinic and been diagnosed with
major depression for the first time, were enrolled into the
study. The study was designed retrospectively. However, the
treatment records were obtained from a depression follow-
up program, which also covered their treatment schedule.
Since the study was designed retrospectively, scientific
suitability approval was obtained from the education
supervisor of the No.1 psychiatry outpatient clinic of
Bakirkdy Prof. Dr. Mazhar Osman Mental Health and
Neurological Diseases Education and Research Hospital,
where the patients were collected for the study. The patients
had no co-morbidity other than major depression according
to SCID-I criteria. The female patients, who have been
diagnosed with first episode of major depressive disorder,
completed the Structured Clinical Interview for DSM IV Axis-
| Disorders (SCID-I), which was customized for the study, as
well as socio-demographic data form, Beck Depression
Inventory and Beck Anxiety Inventory, Clinic Global
Impression Scale and Global Assessment Scale.

Study Inclusion Criteria

Being older than 18 years, volunteer to participate in the
study, having mental retardation,
comorbidity other than major depression according to SCID-

not not having

[, and the major depression’s not being psychotic.

Study Exclusion Criteria

The patient with mental retardation, psychiatric disorder
due to general medical condition and alcohol or substance
abuse again the patient whose language and education
level not sufficient to perform psychiatric interview were not
included in the study.

A specialist clinician interviewed the patients and applied
the scales to make the diagnosis and to determine the
psychosocial stress factors. Within the interviewing period,
the patients were questioned about the factors that were
probably associated with the emergence of the symptoms
of MDD and, if any, detailed anamnesis was taken.
Psychosocial factors were classified under general topics
including familial relations, health status of the subject or
the relatives, economic problems, and moving/immigrating.
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Sociodemografic Data Form

A data form that includes questions about clinical features,
basic symptoms of the disease, past and current conditions
of the patients’ illnesses, and treatments applied during the
past and hospitalization.

Structured Clinical Interview for DSM IV Axis | Disorders
(SCID-I)

SCID-l is a structured clinical interview developed to make
the diagnosis of psychiatric disorders in accordance with
DSM IV Diagnostic Classification [11]. It is established for the
use of specialists experienced in the field of psychiatry.
During the interview, the interviewer can benefit from the
other sources of knowledge in addition to the patient’s
answers. The validity and reliability study for Turkish
population was done by Corapgioglu and the colleagues
[12].

Clinical Global Impression Scale

Itis a scale evaluating in general the severity of any disease
or the improvement of disease symptoms. The clinician rates
the severity or improvement of the disease between 0 (not
ill) and 7 (very severe) depending on his/her own overall
experience concerning the disease in question [13].

Beck Depression Inventory (BDI) and Beck Anxiety
Inventory (BAI)

BDI is a 21-item scale evaluating the signs and symptoms of
depression and scored as the sum of the answers. Each item
is rated between 0 and 3; higher scores indicate severer
disease. Total score is the sum of the scores and interpreted
as following: 0 - 10: no depression, 11 - 17: mild depression,
18 - 23: moderate depression, >24: severe depression [14,
15]. BAlis a 21-item self-report scale, which is defined as the
generalized symptoms of anxiety the subject experienced in
the last week. The highest score of BAl is 63 (0 - 7: minimal
anxiety, 8 - 15: mild anxiety, 16 - 25: moderate anxiety, 26 -
63: severe anxiety) [16,17].

Global Assessment Scale

The patient’s lowest level of social, occupational and mental
functionality is determined based on the patient’s status in
the last week. It is rated from 1 (lowest) to 100 (highest) with
0 representing inadequate information [18].

Statistical Analysis

The data were analyzed using the Statistical Program for
Social Sciences (SPSS) version 16.0 (SPSS Inc., Chicago, IL,
USA). Normality of continuous data was determined by
Shapiro-Wilk normality test. For continuous data with
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Table 1. Sociodemographic characteristics of the patients Table 3. Psychosocial stressors as the potential trigger of major
diagnosed with major depression depression
N=62 % N %
Marital Status Communication/compliance problem with the spouse 26 42
Married 48 77.4 Conflict with the mother-in-law/other family members 10 16
Single 12 19.4 Health problem/iliness of the relatives 10 16
Divorced 2 32 Moving 8 13
Child Breaking up with the beloved one 6 10
Yes 50 80.6 Husband’s cheating on her 2 3
No 12 19.4
Living with L .
+
Elementary family 5 839 38.5 + 13.6. The mean scores of clinical Global Impression
Mother-in-law 10 16.1 Scale and Global assessment Scale were 4.3 £ 0.7 and 55 +
Marriage 7.1, respectively (Table 2).
Flirting 32 52.0
Arranged 30 48.0 All of the patients mentioned about triggering factors for
Desire for marriage depressive disorder. Of these patients, 26 pointed out the
Voluntary a4 720 problem of communication and compliance with the
Involuntary 18 28.0 0 . . .
Domestic violence husband (42%); 10 pointed out the presence of iliness in the
Yes 12 20.0 first-degree relatives (16%); 10 pointed out conflicts with
No 50 80.0 mother-in-law or other family members (16%); 8 pointed out

Table 2. Clinical features and scale scores of the patients
diagnosed with major depression

Mean Standard deviation

Age, year 29.0 79
Duration of education (year) 8.1 3.2
Duration of marriage (year) 10.8 6.7
Clinical Global Impression (CGlI) 43 0.7
Global Assessment Scale (GAS) 55 7.1

Beck Depression Inventory (BDI) 31.7 8.8
Beck Anxiety Inventory (BAI) 38.5 13.6

normal distribution, one-way analysis of variance (ANOVA)
was used to compare means of more than two groups.
Tukey's HSD test was applied as post-hoc, when one-way
ANOVA test showed a significant difference between the
groups. A p value of <0.05 was considered statistically
significant.

RESULTS

The study population consisted of 48 married, 12 single and
2 divorced females, of whom 50 had children and 12 had
none; 10 have been living with the mother-in-law, whereas
the others have been living as elementary (nuclear) family;
32 married after flirting and 30 had their marriage arranged;
44 married voluntarily, whereas the others married
involuntarily. Domestic violence was in question in 12
patients (Table 1).

In the married group, 10 have been living with the husband’s
family. The mean patient age was 29 + 7.9 years, the mean
duration of education was 8.1 + 3.2 years, and the mean
duration of marriage was 10.8 + 6.7 years. The patients’
mean BDI score was 31.7 + 8.8 and the mean BAI score was
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moving (13%); 6 pointed out break up with the beloved one
(10%) and 2 pointed out their husbands’ cheating on them
(3%) as the potential
(Table 3).

psychosocial triggering factor

When we collect “communication/compliance problem
with the spouse” + “conflict with the mother-in-law/other
family members” + “breaking up with the beloved one” +
“husband’s cheating on her” stressor groups as a
“relationship conflict” group, the mean age of the groups
were 28 + 7.60 years for “relationship conflict” group; 40 +
10.80 years for “health problem” group and 22 + 6.05 years
for “moving/immigrating” group (p<0.01). Post-hoc pairwise
comparisons revealed that age of “health problem of the
relatives” group was significantly higher than age of
“relationship conflict” group (p<0.01) and migration group
(p<0.01). However, mean age of “relationship conflict”
group was not significantly different than that of

“moving/immigrating” group (p=0.135).

Duration of education were reported as 8.775 + 3.44 years in
“relationship conflict” group, 7.5 = 2.99 years in “health
problem of the relatives” group and 6 + 2.36 years in
“moving/immigrating” group. It was concluded that there is
no significant difference in duration of education among
groups (p=0.07).

Duration of marriage were 9.5 + 5.81 years in “relationship
conflict” group, 22.3 + 13.87 years in "health problem of the
relatives” group and 4.5 + 2.76 years in migration group
(p<0.01). Duration of marriage of “health problem of the
relatives” group was significantly higher than age of
group (p<0.01) and

“relationship conflict”
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Table 4. Comparison of clinical features and scale scores of the patients according to psychosocial stressors

Relational Conflicts (n:44) Health Problems (n:10) Migration (n:8)

Mean + SD Mean + SD Mean + SD P
cal 4775+ 0.81 3.5+0.55 3.2+£0.50 <0.01
GAS 56+ 7.15 61+7.92 45 +5.81 <0.01
BDI 34.05+9.35 26 +7.32 28 +7.75 0.019
BAI 39.02 £13.81 36.4+ 12.60 38.5+13.58 0.86
Age 28 +7.60 40+ 10.80 22 £6.05 <0.01
Education 8.775+3.44 7.5+£2.99 6+2.36 0.07
Marriage 9.5+5.81 223+£13.87 45+276 <0.01

One-way analysis of variance (ANOVA) was used to compare means of more than two groups.
Relational Conflicts: Communication/compliance problem with the spouse + Conflict with the mother-in-law/other family members + Breaking up with the

beloved one + Husband'’s cheating on her

“moving/immigrating” group (p<0.01). Duration of marriage
of “relationship conflict” group was not significantly
different than that of “moving/immigrating” group
(p=0.193).

The mean of the CGl scores were 4.775 + 0.81 in “relationship
conflict” group, 3.5 £ 0.55 in “health problem of the
relatives” group and 3.2 + 0.50 in “moving/immigrating”
group. CGl scores were significantly different among groups
(p<0.01). Post-hoc pairwise comparisons revealed that CGlI
scores of “relationship conflict” group was significantly
higher than those of “health problem of the relatives”
(p<0.01) and “moving/immigrating” groups (p<0.01).
However, CGI scores of “health problem” group was not
significantly different than that of “moving/immigrating”
group (p=0.673).

The mean of the GAS scores were reported as 56 + 7.15 in
“relationship conflict” group, 61 + 7.92 in “health problem of
the relatives” group and 45 + 5.81 in “moving/immigrating”
group. GAS scores were also significantly different among
groups (p<0.01). GAS scores of “health problem” group was
significantly higher than those of “relationship conflict”
group (p<0.01) and “moving/immigration” groups (p<0.01).
GAS scores of “relationship conflict” group was not
significantly different than that of “moving/immigration”
group (p=0.121).

The mean of the BDI scores were reported as 34.05 £ 9.35 in
“relationship conflict” group, 26 = 7.32 in “health problem of
the relatives” group and 28 + 7.75 in “moving/immigration”
group. Depression levels were significantly different among
groups (p<0.019). Post-hoc pairwise comparisons revealed
that depression levels of “relationship conflict” group was
significantly higher compared to “health problem of the
relatives” group (p<0.032). Depression levels of
“moving/immigration” group was not significantly different
than those of “relational conflict” group (p=0.188) and
“health problem of the relatives” group (p<0.884).
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The mean of the BAI scores were 39.02 + 13.81 in
“relationship conflict” group, 36.4 + 12.60 in “health problem
of the relatives” group and 385 =+ 1358 in
“moving/immigration” group. Anxiety levels were not
significantly different among groups (p=0.86).

DISCUSSION

Before we started the study, we had hypothesized that
among the possible potential risk factors the conflicts with
close relatives are the most common concurrency with
depression. Also, we had hypothesized that married females
with children may have much more risk for depression about
marriage problems. The present study actually identified
that conflict with the spouse and his family (mother-in-law
in particular) is the most possible potential psychosocial
stress factor triggering the MDD. In addition, many patients
stated that the husband’s family makes contribution to this
conflict with the spouse. In our study it was also found that
depression levels of “relationship conflict” group was
significantly higher compared to “health problem of the
relatives” group (p<0.032). The mean of BDI and BAI scores
of “relationship conflict” group were highest among the all
groups. In addition, “relationship conflict” group presents
more negative results in CGl scores, when we evaluate these
together it appears compatible with previous studies that
shows the effects of relational problems on depression [6].
The literature as well reveal that, overall health status of the
females in conflicting families is unfavorably influenced,
whereas the mental health of females is better in the families
with close relationship where the emotions are clearly
expressed [19]. In a study from Australia comprising 3820
subjects, depression and anxiety symptoms were found to
be more common in the females with poor quality of
relationship as compared to the females with good quality
of relationship and to the single females [20]. Again, studies
reported that subjects with high sociotropic values (need
and dependency of an individual for having positive
relations with other people) are more sensitive to
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interpersonal relations than the autonomous subjects and
that, conflicts in these areas would more strongly trigger the
depression in sociotropic subjects [21]. The present study
population is highly sociotropic (10 out of 48 married
females have been living with the husband’s family and
many others have been residing closer) as compared to the
western populations. This may explain why interpersonal
conflict with the spouse and close relatives (mother-in-law)
is the leading triggering factor for major depressive disorder
in the present study while mourning and separation are the
leading triggering factors in the western populations.

Of the study population, 48 were married, 12 were single
and 2 were divorced. Again, 50 patients had children while
12 had none. Statistics confirm that mental diseases are less
common in married subjects, which switch to relatively
more routine and stable life, than the single subjects. The
subjects do not only obtain sexual satisfaction and comfort
in marriage but also gain numerous safety measures.
largely ability of
compliance and sense of responsibility upon the subject.

Marriage impresses interpersonal
The lack or deficiency of these necessities predisposes many
mental problems particularly in females [22]. The literature
comprises also the contradictory studies similar to the
present study. These studies report that marriage has more
negative impacts on women [5]. In the present study, the
study population’s consisting largely of married women
(77.4%) exposes the importance of intra-marital conflicts in
reactive depression. The probability of women with
children, who are accounted for the majority of the study
population (80.6%), not having enough support for child
care due to the conflict with the husband can be addressed
as the reason for high mean BAl scores and accordingly high
BDlI scores of the study population.

Again, it is seen that females diagnosed with major
depressive disorder are composed largely of middle-aged
females graduated from primary school. Depression can be
seen at any age, but is more common in the middle ages
particularly between 25 and 44 years [5], which is consistent
with our findings suggesting that depression is more
prevalent at middle ages. Literature review propounds that
the risk of depression is higher in the subjects with the
following characteristics: low education level and low
income, unemployment, loss of the beloved one, financial
difficulty, and low social level [23]. Again, a study conducted
to determine whether high education level is a protective
factor against depression and anxiety found significant
relationship between low education level and anxiety and
depression [24].
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Opinions concerning that chronic stress and acute stress
trigger MDD are controversial [3]. The majority of the
researchers think that presence of chronic stress increases
the risk of MDD triggered by acute stress (sensitivity),
whereas limited number of researchers state just the
opposite that chronic stress reduces (strengthen) the acute
stress’s triggering effect on MDD [25,26]. Some researchers,
however, report that the effects of acute stress and chronic
stress are not associated with each other and that they need
to be evaluated separately. In the present study, we did not
evaluate acute stress and chronic stress separately, but tried
to identify the psychosocial factors that the patients
considered associated with MDD. We observed that such a
distinction is difficult to make and that chronic and acute
factors determine each other and are engaged. For example,
many patients that experience conflict with husband or
mother-in-law for a long time present to the clinic with
enhanced symptoms following an acute problem with these
subjects. In fact, there is no consistency even between the
efforts made to define chronic stress; i.e. “chronic” stands
sometimes for the effects lasting for one month [27] but
sometimes for the effects lasting for 12 months [25].
Accordingly, an acute stress for an author might be chronic
for another. The present study does not allow us to evaluate
whether chronic stress empowers or desensitizes the effect
of acute stress.

Evaluation of psychosocial stress is significantly influenced
by the person’s subjective thoughts and explanation. For
this reason, a factor identified as psychosocial stress, e.g. loss
of a close relative, does not explain subjective processes.
This poses methodological limitation and has the risk of
overgeneralization. The fact that the same topic of
psychosocial life has different mental outcomes on different
people should be kept in mind during evaluation and
treatment. Since the patients has been diagnosed with
major depression for the first time and had no co-morbidity
other than major depression according to SCID-I criteria, the
sample size's being small. Again consisting only of female
gender, absence of a control group, and the facts that
chronic stress and acute stress have not been defined or
evaluated separately, a measurement tool that would
determine the intensity of the effect of psychosocial stress,
assess the endogenous and subjective processes other than
psychosocial risk factors and expose personality traits has
not been used are the significant limitations of the present
study.

Although the presence of psychosocial factors that are
highly stressor has been determined before MDD both in the
present study and in the earlier studies, it should be kept in
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mind that there are many people not having depression
despite the stressors they experience, which confirms that
depression is associated not only with psychosocial factors
but also the complex interaction between personal trait and
many biological and genetic factors. Therefore,
psychological, social and biological therapies need to be

considered together in the treatment.
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0z
Amac: Bu calismadaki amacimiz, hastanemiz agri poliklinigine 45 aylik stirede agri sikayeti ile bagvuran hastalarin demografik
ozellikleri, agn tipleri ve tedavilerini geriye doniik olarak degerlendirmektir.

Gerec ve Yéntemler: Calismamizda Temmuz 2015-Mart 2019 tarihleri arasinda Saglk Bilimleri Universitesi Samsun Egitim
ve Arastirma Hastanesi agri poliklinigine kronik agri sikayeti ile basvuran hastalarin dosyalari incelendi. Hastalarin demografik
ozellikleri, agn tipleri ve uygulanan tedaviler geriye doniik, kesitsel calisma olarak degerlendirildi.

Bulgular: 45 aylik siirede poliklinigimize 25288 kronik agrili hastanin basvurdugu goriildi. Hastalarin 16046'si kadin (%63,5),
9242'si erkek (%36,5) olarak tespit edildi. En sik kanser disi agri nedenleri (KDA); bel agrisi, miyofasial agr ve néropatik agri
idi. Kanser agrisi (KA) nedeni ile bagvuran hasta sayisi 674 (%2,7) idi. Hastalarin tamamina medikal tedavi ve 3635 (%14,4)
hastaya ek olarak girisimsel agr tedavisi uygulandigi tespit edildi. En sik yapilan girisimsel agr tedavi ydontemleri; tetik nokta
enjeksiyonu, eklem ici enjeksiyon uygulamasi, transforaminal epidural enjeksiyon ve faset median sinir blogu uygulamasi
olarak saptandi.

Sonuglar: 45 aylik siirede algoloji klinigimize yogun bir hasta bagvurusu oldugu ve hastalarin %14,4’luk kismina girisimsel
agr tedavisi uygulandigi gorilmdstir. Merkezimizin bu sonuglarinin kronik agri ¢alismalari icin 6nemli bir veri kaynagi
olacagini distinmekteyiz.

Anahtar kelimeler: agri, agn poliklinigi, girisimsel agri tedavileri
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ABSTRACT

Aim: The aim in this study is to evaluate retrospectively the patients who referred to the pain clinic in our hospital with pain
in 45 months period with regards to pain types, demographic characteristics and treatment methods.

Material and Methods: In our study, we investigated the records of patients with chronic pain in Saglik Bilimleri University
Samsun Training and Research Hospital pain clinic between July 2015-March 2019 in a cross-sectional study. Pain types,
demographic characteristics and treatment methods were evaluated retrospectively.

Results: During 45 months period, it was showed that 25288 patients with chronic pain referred to the pain clinic. 16046
(63.5%) patients were female and 9242 (36.5%) patients were male. The most common causes of non-cancer pain were back
pain, myofascial pain and neuropathic pain. The number of patients with cancer pain were 674 (2.7%). We observed that all
of the patients had medical treatment and 3635 (14.4%) patients had both medical and interventional pain treatment. The
most common interventional pain treatments methods were trigger point injection, joint injection, transforaminal epidural
injection and facet median nerve block.

Conclusion: We have shown that it has been referred numerous patients in our clinic at 45 months period and interventional
pain treatment has been administered to 14.4% of these patients. For this reason, we believed that these results will be an

important data source for chronic pain studies.

Keywords: pain, pain clinic, interventional pain treatment

GiRIS

insanlik tarihi kadar eski olan agri kavraminin giiniimizdeki
en gecerli tanimini Uluslararasi Agn Arastirmalari Dernegi
(International Association for the Study of Pain= IASP)
yapmistir. IASP'nin tanimina gore agri; var olan veya olasi
doku hasarina eslik eden veya bu hasar ile tanimlanabilen,
hosa gitmeyen duysal ve emosyonel deneyim olarak
tanimlanmistir [1]. Minimum 3 aydir devam eden agrilar
kronik agn olarak kabul edilmektedir [2]. Agn, objektif,
subjektif, duyusal ve psikojenik komponentler icermektedir
ve bu nedenle agriya verilen yanit kisiden kisiye degismekte,
hatta ayni kiside bile farkli olabilmektedir [3].

Agrinin tedavisi icin gerek medikal gerekse invaziv girisimler

yapllmaktadir ve agrn tedavisine c¢ok fazla para

harcanmaktadir [4]. Adrn nedeniyle bireylerin giinlik
aktiviteleri kisitlandigi gibi kronik agri ¢eken insanlarda
psikososyal ve davranigsal bozukluklar gelismekte ve bu
insanlar hayata kisebilmektedir. Bu agilardan bakildiginda
toplumsal bir sorun olan agri, sosyal ve ekonomik bir sorun

olarak da kabul edilmelidir [5,6].

Bu calismada amacimiz Temmuz 2015- Mart 2019 tarihleri
arasinda hastanemiz algoloji poliklinigine agr nedeni ile
hizmetlerin

basvuran olgular

saptanmasi, uygulanan tedavilerin belirlenmesi, ayrica agri

incelenerek verdigimiz

poliklinigimize basvuran hasta poptilasyonunun demografik
Ozelliklerinin ve agr durumlarinin, diinyada ve Glkemizde
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yapilmis diger agn ile benzerliklerini ve

farkliliklarini ortaya koymaktir.

calismalar

GEREG VE YONTEMLER

Bu calisma kesitsel calisma olarak diizenlendi ve algoloji
poliklinigine Temmuz 2015-Mart 2019 tarihleri arasinda agri
nedeni ile bagvuran toplam 25288 hastanin dosyasi geriye
donuk olarak incelendi. Etik kurul izni (26.03.2019, TUEK 31-
2019BADK/7-57) algoloji
basvuran hastalarin demografik 6zellikleri, agn tipleri ve

alindiktan  sonra, klinigine
tedavileri yontemleri belirlendi. Elde edilen veriler kayit
altina alindi. Agri nedenleri temelde kanser agrisi (KA) ve
kanser disi agr (KDA) olarak ayrildi. KA ile basvuran
hastalarin kayitlari saglikli olmadigi ve eksiklikler oldugu icin
kanser tanili hastalarin kanser tirleri degerlendirilemedi.
Algoloji klinigine bagvuran tim hastalar calismaya dahil
edildi.

Calismaya alinan verilerin istatistiksel analizi “Statistical
Package for Social Scienies (SPSS) for Windows 16.0” paket
programi kullanilarak yapildi. Veriler, say1 ve yiizde olarak
ifade edildi. Gruplarin karsilastinlmasinda ki-kare testi
kullanildi. P<0.05 olan degerler anlamli kabul edildi.

BULGULAR

Calismamizda degerlendirmeye alinan algoloji poliklinigine
basvuran 25288 hastanin 205'i 18 yas ve alti, 16827'si 19-64
yas arasl, 8256's1 65 yas ve Ustli bulundu (Tablo 1). Hastalarin
16046's1 (%63,5) kadin, 9242'si (%36,5) erkekti.
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Tablo 1. Hastalarin yas gruplarina gére dagilimi

Tablo 3. Girisimsel agri tedavileri dagilimi

Yas Gruplari Sayi Yiizde (%) Eklem ici enjeksiyon 815 (%22,4)
18yas ve alti 205 0.8 Tetik nokta enjeksiyonu 832 (%22,8)
19-64 yas arasl 16827 66,5 Faset median sinir blogu 453 (%12,5)
65 yas ve Ustu 8256 32,6 Gasser ganglion RFT 2 (%0,05)
Greater ve lesser oksipital sinir blogu 127 (%3,5)
Tablo 2. Kanser olmayan hastalarin dagilimlari Periferik sinir blogu 61(%1,7)
Agntiirii | Say (%) Farmakolojik |invaziv+farmakolojik Sfenopalatir? blogu 24 (%0,7)
tedavisayi (%) tedavisayi (%) Sfenopalatin RFT 6 (%0,2)
Belagnsi | 7383(30) | 6129(83,0) 1254 (17) Splanknik blok 10 (%0,3)
Myofasial 3789 (15.4) | 3279(86,5) 510(13.5) Stellat ganglion blogu 10 (%0,3)
agn ’ ! ! Transforaminal epidural enjeksiyon 578 (%15,9)
Noéropatik 4122067) | 3767 01.4) 355 (8.6) interlaminer epidural enjeksiyon 85 (%2,3)
agri ' ! ’ Nérolitik hipogastrik blok 2 (%0,05)
Boyun agrisi| 2223 (9,0) 1790 (80,5) 433 (19,5) Norolitik impar ganglion blogu 22 (%0,6)
Bas agrisi 786 (3,2) 532 (67,7) 254 (32,3) Norolitik splanknik ganglion blogu 11 (%0,3)
Eklem agnisi| 2675 (10,9) | 1991 (74,4) 684 (25,6) Faset sinir RFT 228 (%6,3)
Vaskiler agr| 654 (2,7) 606 (92,7) 48(7,3) Perkdiitan intradiskal RFT 10 (%0,3)
Fibromyalji | 2271 (9,2) 2271(100) 0 Dorsal root ganglion RFT 183 (%5,0)
Diger 711 (2,9) 661(93,0) 50(7,0) Epiduroskopi 76 (2%,1)
TOPLAM 24614 21026 (85,4) 3588(14,6) Epidural port implantasyonu 1 (%0,03)
Epidural kateter uygulamasi 35(%1,0)
Kanser agrisi (KA) nedeni ile bagvuran hasta sayisi 674 (%2,7) Spinal kord stimilasyonu 12 (%0,3)
idi. Kanser disi agri (KDA) nedenleri arasinda en sik bel agrisi Perkutan sempatik blok 52 (%1.4)
(%30), ikinci siklikla néropatik agri (%16,7) ve ticlincii siklikla Toplam 3635

miyofasial agn (%15,4) tespit edildi. Tim (kanser ve kanser
olmayan) hastalara uygulanan tedaviler
degerlendirildiginde; 21653 hastaya (%85,6) farmakolojik,
3635 hastaya (%14,4) ise farmakolojik ve invaziv tedavi
uygulandigi goruldi. Kanser disi agrilarda ise 21026 (%85,4)
hastaya farmakolojik ve 3588 (%14,6) hastaya ise
farmakolojik tedavi yaninda invaziv tedavi uygulandigi
belirlendi (Tablo 2). Eklem ici enjeksiyonlarin en ¢ok diz
(%61,4) (%30,9) yapildig
belirlendi.

eklemi ve omuz eklemine

Algoloji poliklinigine basvuruda bulunan hastalara yapilan
invaziv girisimler degerlendirildiginde en sik olarak tetik
nokta enjeksiyonu, ikinci siklikta ise eklem ici enjeksiyonu
uygulandigi goézlendi. Girisimsel agrn tedavileri dagilimi
Tablo 3'te verilmistir.

TARTISMA

Calismamizda hastalarin  cinsiyet dagiliminda 25288
hastanin %63,5'i kadin %36,5'i ise erkek idi. Karaman ve
ark'nin  [7] algoloji
degerlendirdikleri

bolimine basvuran hastalar
geriye donuk calismalarinda kadin
hastalarin oranini %59,4, erkek hastalarin oranini ise %40,6
olarak bulmuglardir. Jonsdottir ve ark.’nin [2] kronik agrinin
yasam Uzerine etkilerini inceledikleri calismada kronik
agrinin her yas grubu icin kadinlarda daha fazla oldugu,

yasla beraber bu oranin da arttigini gézlemislerdir. Yapilan
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calismalarda erkeklerin agrn esiginin daha yiksek oldugu
bildirilmistir [2,8]. Yapilan bazi ¢alismalarda ise dogumdan
itibaren kadinlarin beyninde daha genis anatomik ve
fonksiyonel baglanti oldugu icin daha duyarl olabilecekleri
bildirilmistir [9,10]. Bizim calismamizda da agrn klinigine
basvuruda bulunan kadin hasta sayisi yiiksekti. Bunun
altinda yatan nedenler arasinda anatomik ve fonksiyonel
farkliliklarin yani sira kadinlanin agryr daha kolay ifade
edebilmeleri, agri esiginin dusik olmasi ve toplumsal
ozellikler olabilecegini disinmekteyiz.

Bizim ¢alismamizda en sik KDA nedeni bel agrisi (%30), idi.
ikinci siklikta noropatik agri (%16,7) ve Uciinci siklikta
miyofasial agn (%15,4) goruldi. Bu sonug Ullkemiz disi
calismalarla paralellik gostermese de (ilkemizde yapilan
calismalarla paralellik gostermektedir. Arici ve ark [11] iki
yillik agri poliklinigi deneyimlerini paylastigi calismada en sik
agri yakinmalari, bel agnisi (%31,2), miyofasyal agri (%26,9),
noropatik agr (%26,2) olarak bildirilmistir. Ulkemizde
yapilan diger bir calismada ise en sik agn yakinmalari,
miyofasyal agn (%22,6), néropatik agri (%21,2), bel agrisi
(%15,7) ve bas agrisi (%14,7) olarak bildirilmistir [3]. Jackson
ve ark/nin [12] kronik agrinin epidemiyolojisi ile ilgili
yaptiklari calismada siklik bas agrist  (%39),
osteomuskiler agrn (%26) ve eklem agrisi (%14) olarak

sirasini
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bildirmislerdir.  Agrninin  iklim, sosyal ve ekonomik

ozelliklerden etkilendigi kanaatindeyiz.

Agn gorilme sikhdir cok fazla olan ve etkiledigi insanlarin
yasam kalitesini ciddi oranda etkileyen klinik bir durumdur
[13]. Bu yiizden etkin tedavi edilmelidir. insanlarin ortalama
yasam sureleri uzamakta ve yasla beraber agn sikayeti ile
yapilan hastane basvurulari da artmaktadir. Bu amacla
Ulkemizde ve diunyada agr poliklinikleri acilmistir. Agn
poliklinikleri, agn ceken hastalari multidisipliner yaklagimla
tedavi eden merkezlerdir. Ulkemizde agr 1990 yilindan
itibaren bilim dali olarak kabul edilmektedir.

Adrirahatsiz edici ve hosa gitmeyen duygu olarak tanimlanir
[1]. Yapilan bir¢ok calismada insanlarin en sik doktora gitme
olarak tespit edilmistir [14,15,16].
yaptigimiz taramada agrinin toplumdaki orani noktasinda

nedeni Literatiirde
net bilgilere ulasamadik ancak agrinin topluma gore
oraninin belirlenmesinde toplumun kultiirel yapisi, egitim
diizeyi, gelismislik diizeyi ve sosyal yapisinin énemli oldugu
bildirilmistir [16,17].

Ayaktan tedavi klinigimize kabul edilen hastalardaki en
yaygin agr sebebinin bel agrisi oldugunu ve 1254 bel agrili
hastaya girisimsel agri tedavisi uygulandigini gézlemledik.

Voigt ve ark. [18] yaptiklari derlemede bas agrisinin
toplumda c¢ok sik gorildigini bildirmislerdir. Tedavi
seceneklerinde ise hastanin 6zellikleri ve ek sorunlarinin
onemini belirterek davranis modelli tedavi yaklasiminin
onemine dikkat ¢ekmislerdir. Poliklinigimizde bel agrisi ile
gelen hastalarin %17'sine, ndropatik agri ile gelen hastalarin
%8,6'sina, miyofasyal agn ile gelen hastalarin %13,5'ine
eklem agrisi ile gelen hastalarin %25,6'sina, boyun agrisi ile
gelen hastalarin %19,5'ine, bas agnisi ile gelen hastalarin
%32,3'line ve vaskiler agn ile gelen hastalarin %7,3’line
medikal tedavi yaninda invaziv tedavi uygulandigi gézlendi.

Cummings ve ark. [19] yaptiklar ¢calismada miyofasial agrida
tedavi seceneklerini inceledikleri calismalarinda egzersiz,
egitim ve tetik nokta tedavilerini énermislerdir. ila¢ olarak
antienflamatuarlarin da kullanilabilecegini belirtmislerdir.
Lavelle [20] ise myofasial agrida lokalizasyonu iyi yapilmis
olan tetik nokta tedavisinin ¢ok etkili oldugunu bildirmistir.
Biz miyofasial agri nedeni ile basvuran hastalarin cogunda
egzersiz ve antienflamatuar tedaviyi tercih ettigimizi tespit
ettik.

Van Boxem ve ark. [21] yaptiklari derlemede radyofrekans
ablasyon ve pulse radyofrekansin néropatik agr tedavisinde
¢ok etkin oldugunu bildirmislerdir. Moisset ve ark. [22]
noropatik agr Uzerine yaptiklar calismalarinda tedavi

seceneklerinde farmakolojik tedavi secenekleri olarak

162

asetaminofen, NSAIi, opioid tedavileri kullanilabilecegi gibi
tedaviye ek olarak veya alternatif olarak sinir bloklar ve
noéromodiilasyon tekniklerinin énemini belirtmislerdir. Biz
de dosya incelememizde klinigimize néropatik agr ile
basvuran 4122 hastanin 355‘ine farmakolojik tedavinin
yanisira invaziv tedavi uygulamis oldugumuzu tespit ettik.
invaziv radyofrekans ablasyon, pulse
bloklarinin  kullanildigini  dosya

tedavi olarak

radyofrekans ve sinir

incelememizde belirledik.

Tagliaferri ve ark. [23] kronik bel agrisinda manuel terapi,
egzersiz tedavisi ve akupunkturu incelemis ve tedaviler
arasinda ciddi bir fark goézlememislerdir. Ayrica kronik bel
agrisi ile genis bir derleme yapan Urits ve ark. [24] kronik bel
agrisinin  tedavisinde multidisipliner yaklasimin  6nemi
Uzerinde durmus ve egzersiz ve medikal tedavinin es
glidimli uygulanmasinin dnemini vurgulamistir.

Yaptigimiz dosya incelemesinde bas agrisi ile bagvuran 786
hastanin 254 (%32,3)'iinde farmakolojik tedaviye ek olarak
invaziv tedaviye ihtiya¢ duydugumuzu belirledik. Vaskuler
agn gorilme sikhg literatlirde %3 olarak belirtilmistir [3].
Bizim calismamizda da bu oran %2,7 olarak tespit edilmistir.
Tedavi olarak farmakolojik tedavi 6n plana ¢ikmistir (%92,7).

SONUC

Calismamizda 45 aylik sirede poliklinigimize yogun bir
hasta basvurusu oldugu gorildi. Hastalarin 16046'si kadin
(%63,5), 9242'si erkek (%36,5) olarak tespit edildi. En sik
kanser disi agri nedenleri (KDA); bel agrisi, miyofasial agri ve
noropatik agri idi. Kanser agnisi (KA) nedeni ile basvuran
hasta sayisi 674 (%2,7) idi. Hastalarin tamamina medikal
tedavi ve 3635 (%14,4) hastaya ek olarak girisimsel agri
tedavisi uygulandigi tespit edildi. En sik yapilan girisimsel
agri tedavi yontemleri; tetik nokta enjeksiyonu, eklem ici
enjeksiyon uygulamasi, transforaminal epidural enjeksiyon
ve faset median sinir blogu uygulamasi olarak saptandi.
Calismamizin limitasyonu kanser agrisi olan hastalardaki
kanser tirlerinin belirlenmemis olmasi ve basvuru yapan
hastalarin  agri  surelerinin  belirlenmemesidir.
calismamizin prospektif olmamasi, kesitsel olmasi, c¢ok
merkezli olmamasi ve yas dagilimlarinin farkh olmasi diger

limitasyonlardir.

Ayrica

Sonug olarak, hizmet kalitemizin saptanmasi, uyguladigimiz
tedavilerin tartismaya acilmasi icin klinigimize basyuran
hastalarin klinik ozellikleri ile agr gesitliliklerinin ve tedavi
yontemlerinin degerlendiriimesi multidisipliner yaklagim
agisindan  aydinlatict  olacaktir.  Agn  tedavisinde
multidisipliner yaklasimlarin 6n plana c¢ikmasi ile tedavide

daha iyi sonuclar elde edilecegi kanaatindeyiz. Merkezimizin
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bu sonuglarinin kronik agri ¢calismalari icin dnemli bir veri

kaynagi olacagini disiinmekteyiz.

GIKAR CATISMASI / FINANSAL DESTEK BEYANI

Bu yazidaki hicbir yazarin herhangi bir ¢ikar catismasi yoktur.

Yazinin herhangi bir finansal destegi yoktur.
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ABSTRACT

Aim: Pancytopenia is a clinical problem which has a wide differential diagnostic spectrum and may occur with various
mechanisms. In this study we aimed to determine the most common etiologic causes in patients with pancytopenia.

Materials and Methods: The records of patients aged 18 years and older, who applied to the Health Sciences University
Bakirkoy Dr. Sadi Konuk Training and Research Hospital between 2012 and 2017 and who were diagnosed with
pancytopenia according to World Health Organization (WHO) criteria were retrospectively reviewed. Statistical Method:
Mann-Whitney-U test was used for 2 groups and Kruskal-Wallis test was applied for 3 and more groups. Since no normal
distribution was provided as a descriptive statistic, median and change interval values were given for continuous data.

Results: A total of 766 patients, 475 (62%) women and 291(38%) men, were included in the study. In these patients, non-
hematologic causes were found in 77.7% and hematologic causes in 22.3% of patients with pancytopenia. Hematological
etiologies were 72.2% benign and 27.8% malignant. Non-hematological causes were divided into groups as renal diseases
(6.05%), rheumatological diseases (2.3%), infective diseases (10.7%), endocrinological diseases (3.8%), hypersplenism
(14.4%), immunosuppressive drug use (17.4%), solid organ cancers (10.7%) and unidentified reasons (34.2%).

Conclusion: Pancytopenia should be evaluated carefully and the etiology should be detected quickly and corrected by
appropriate treatment. It is an appropriate approach to exclude, firs the non-hematological causes (especially
immunosuppressive drug use, hypersplenism, infection and solid organ cancers) and the benign causes of hematological
reasons.

Keywords: pancytopenia, anemia, leukopenia, thrombocytopenia, malignancy
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0z
Amacg: Pansitopeni, cesitli mekanizmalarla ortaya ¢ikabilen ve genis bir ayirici tani spektrumuna sahip klinik bir problemdir.
Bu calismada pansitopenili hastalarda en sik gorilen etiyolojik nedenleri belirlemeyi amacladik.

Gereg ve Yontem: Saglik Bilimleri Universitesi Bakirkdy Dr. Sadi Konuk Egitim ve Arastirma Hastanesi'ne 2012-2017 yillari
arasinda basvuran ve Diinya Saglik Orgiitii kriterlerine gére pansitopeni tanisi alan 18 yas ve Ustii hastalarin kayitlar
retrospektif olarak incelendi.

istatistiksel Yontem: ikili gruplara Mann-Whitney-U testi, 3 ve daha fazla grubun oldugu karsilastirmalarda ise Kruskal-Wallis
testi uygulandi. Tanimlayicl bir istatistik olarak normal dagihim saglanmadigindan, sirekli veriler icin ortanca ve degisim
aralig1 degerleri verildi. Bulgular: Calismaya 475 (%62) kadin ve 291 (%38) erkek olmak lizere toplam 766 hasta dahil edildi.
Bu hastalarin %77,7'sinde hematolojik olmayan nedenler, %22,3'linde ise hematolojik nedenlerin pansitopeni etiyolojisinde
rol oynadigi goriildii. Hematolojik etiyolojilerin %72,2'si benign, %27,8'i ise malign hastaliklardan olusmaktaydi. Hematolojik
olmayan nedenlerin ise; renal (%6,05), romatolojik hastaliklar (%2,3), enfektif hastaliklar (%10,7), endokrinolojik hastaliklar
(%3,8), hipersplenizm (%14,4), immunsupresif ila¢ kullanimi (%17,4), solid organ kanserleri (%10,7) ve tanimlanamayan
nedenler (%34,2)'den olustugu gorildi.

Sonug: Pansitopeni dikkatlice degerlendirilerek etiyolojisi hizli bir sekilde tespit edilmeli ve uygun tedavi ile dizeltilmelidir.
Oncelikle hematolojik olmayan nedenlerin (6zellikle immiinsupresif ila¢ kullanimi, hipersplenizm, enfeksiyon ve solid organ
kanserleri) ve hematolojik nedenlerden de benign hastaliklarin dislanmasi uygun bir yaklasimdir.

Anahtar kelimeler: pansitopeni, anemi, |6kopeni, trombositopeni, malignite

INTRODUCTION to contribute to the shortening of the transition period for

The definition of pancytopenia adopted by WHO includes appropriate treatment by making a rapid diagnosis.

the combination of all here parameters: Hemoglobin (Hb) MATERIALS AND METHODS
for non-pregnant women<12 g/dl and<13 g/dl for men,
absolute neutrophile count<1800 /microl, platelet
count<150000 /mm3 [1]. In healthy adults, hematopoiesis

The records of patients, who were applied to our internal
medicine outpatient clinics between 2012 - 2017 and
. diagnosed with pancytopenia according to WHO criteria
occurs in the bone marrow where mature blood cells 9 .p ytop 9 .
were retrospectively analyzed. Gender, age, Hb, hematocrit
(Hct), white blood cell count (WBCQ), platelet count, mean

corpuscular volume (MCV), lactate dehydrogenase (LDH),

migrate to other regions with the circulatory system. The
balance between blood cell production, distribution in other

organs, and ongoing cellular destruction determines the o ’ o T ]
vitamin B12, folate, serum iron, ferritin, thyroid stimulating

levels of circulating blood cells [2-5]. Pancytopenia may .
hormone (TSH), free thyroxine (fT4), drug

occur with various mechanisms. The etiologic classification
consists of bone marrow infiltration (hematological
malignancies, metastatic cancers, myelofibrosis and
infectious diseases, tuberculosis, fungal infections, etc.),
bone marrow aplasia (vitamin B12 or folate deficiency,

(immunosuppressive) use, presence of hepatomegaly
and/or splenomegaly were recorded. The patients were
divided into 2 groups according to hematological and non-
hematological etiologies, which primarily led to

. . . . . . ancytopenia. Hematologic etiolo roup was further
aplastic anemia, infectious diseases such as HIV infection, pancytop 9 9y group

. . . . . divided into two groups as benign and malignant causes.
viral hepatitis, parvovirus B19 infection and drugs) and group 9 9

. . . . The non-hematologic etiological group was further divided
blood cell destruction or sequestration (disseminated 9 gicatgroup

. . . . into subgroups as; infectious diseases, rheumatologic
intravascular coagulation, thrombotic thrombocytopenic

. . . . diseases, endocrinological diseases, renal diseases,
purpura, ineffective erythropoiesis, myelodysplastic o ) )
hypersplenism, immune suppressive drug use, solid organ

syndrome, megaloblastic disorders, hypersplenism).
cancers and others (undetectable).

Although pancytopenia is a common clinical problem with
a wide differential spectrum, there is not enough STATISTICAL METHOD
information about the incidence of causes except for a few

. . . Normality tests were performed for each variable and
studies [6-8]. In our study, the aim was to determine the y P

. e . , . Kolmogorov-Smirnov and  Shapiro-Wilk tests were
most common etiologies in patients with pancytopenia and
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Figure 2. Gender distribution between hematological subgroups

performed. Since the variables were not normally
distributed due to p <0.05, non-parametric methods were
preferred in the analyzes. Mann-Whitney-U test was used for
2 groups and Kruskal-Wallis test was used for 3 and more
groups. Since no normal distribution was provided as a
descriptive statistic, median and change interval (max-min)
values were given for continuous data. Frequency
distribution tables for categorical data were interpreted.
Data are presented as percentage and number. The analyzes
were performed with SPSS 22.0 statistical analysis program

and significance level was considered as p <0.05.

RESULTS

A total of 766 patients, 475 (62%) women and 291 (38%)
men, were included. The mean age of men was 60.6 years,
the mean age of women was 55.5 years, and the average age
of all patients was 57.5 years. Non-hematological causes
were found in 77.7% and hematological causes in 22.3% of
patients with pancytopenia. Gender distribution among
both groups is shown in Figure 1. Hematological etiologies
were 72.2% benign and 27.8% malignant.
distribution in hematological subgroups is shown in

Gender

Figure 2. Non-hematological causes were divided into
groups as renal diseases (6.05%), rheumatological diseases
(2.3%), infective diseases (10.7%), endocrinological diseases
(3.8%), hypersplenism (14.4%), immunosuppressive drug
use (17.4%), solid organ cancers (10.7%) and unidentified

ORTADOGU MEDICAL JOURNAL 2020; 12(2): 165-169

Table 1. Non-hematological group gender-etiology distribution

Etiology Male Female Total / %
Infectious causes 22 42 64/10.7
Rheumatological causes 0 14 14/23
Hypersplenism 33 53 86/14.4
Endocrinological causes 5 18 23/3.8
Immunosuppressive drug use 49 55 104/17.4
Renal causes 18 18 36/6.05
Solid organ cancers 38 26 64/10.7
Other reasons 71 133 204/34.2
Total 236 359 595/100
Table 2. Differences between hematological and non-
hematological groups of variables, Mann-Whitney-U statistics
Mann-
Average i
Group N Whitney-U p
rank L
statistics
Hematologic 171 35241
Age - 45556 0.024*
Non-hematologic | 595 392.44
Hematologic 171 373.93
Hb - 49236 0.521
Non-hematologic | 595 386.25
Hematologic 171 389.82
Hct - 49791 0.671
Non-hematologic | 595 381.68
Hematologic 171 372.79
WBC Count - 49040 0.472
Non-hematologic | 595 386.58
Platelet Hematologic 171 384.25
- 50745 0.960
Count [ Non-hematologic| 595 383.29
Hematologic 171 302.59
LDH - 37036 0.000*
Non-hematologic| 595 | 406.75
MCV Hematologic 171 369.50
- 48478 0.346
Non-hematologic | 595 387.52
Hematologic 171 144.42
TSH - 8183.5 0.319
Non-hematologic | 595 155.95
Hematologic 171 124.73
fT4 - 5179.5 0.975
Non-hematologic | 595 125.07
. Hematologic 171 155.59
Serum iron - 109175 |0.032*
Non-hematologic | 595 176.03
. Hematologic 171 137.38 0.000*
Ferritin - 9006.4
Non-hematologic | 595 181.61
Hematologic 171 119.68
Folate - 5863.5 0.853
Non-hematologic | 595 117.97
Vitamin Hematologic 171 140.60
- 94471 0.000*
B12 Non-hematologic | 595 194.14

*p<0.05

Abbreviations: Hemoglobine, Hb; hematocrit, Hct; white blood cell, WBC; lactate
dehydrogenase, LDH; mean corpuscular volume, MCV; thyroid stimulating hormone,
TSH; free thyroxine, fT4.

reasons (34.2%). Gender and etiology distribution of non-
hematological group is shown in Table 1. Differences
between the hematological and non-hematological groups
(Table 2) and benign and malignant groups from the
hematological subgroups (Table 3) were shown in the
tables below. Age (p=0.024), LDH (p=0.000), serum iron
(p=0.032), ferritin (p=0.000) and vitamin B12 (p=0.000) levels
were significantly higher in the non-hematological group.
According to the comparison between hematological
groups; Hb (p=0.000), Hct (p=0.000), WBC (p=0.000) and
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Table 3. Differences between benign and malign hematological
groups, Mann-Whitney-U test results

Mann-
Average .,
Group N Whitney-U P
rank .
statistics
Benign 122 79.88
Age g 22425 0.023*
Malignant 47 98.29
Benign 122 93.73
Hb - 1802.0 0.000*
Malignant 47 62.34
Benign 122 93.43
Hct 1839.0 0.000*
Malignant 47 63.13
Benign 122 93.23
WBC Count 1862.5 0.000*
Malignant 47 63.63
Platelet Benign 122 92.30
1977.0 0.002*
Count Malignant 47 66.06
Benign 122 81.65
LDH - 2458.5 0.151
Malignant 47 93.69
Benign 122 81.36
MCv - 24225 0.113
Malignant 47 94.46
Benign 122 3947
TSH 1567.8 0.584
Malignant 47 36.52
Benign 122 24.29
T4 - 1254.9 0.304
Malignant 47 28.65
Benign 122 46.73
Serum Iron - 1796.3 0.001*
Malignant 47 68.47
» Benign 122 46.70
Ferritin - 1952.2 0.000*
Malignant 47 72.23
Benign 122 34.58
Folate - 1162.1 0.378
Malignant 47 39.38
. Benign 122 50.52
Vitamin B12 - 1836.3 0.004*
Malignant 47 70.15
*p<0.05

Abbreviations: Hemoglobine, Hb; hematocrit, Hct; white blood cell, WBC; lactate
dehydrogenase, LDH; mean corpuscular volume, MCV; thyroid stimulating hormone,
TSH; free thyroxine, fT4.

Table 4. Evaluation of abdominal ultrasonography results

Abdominal Ultrasonography Report Patients (n)
Hepatomegaly 55(17.2%)
Splenomegaly 92 (28%)

Total 319 (100%)

platelet count (p=0.002) were significantly higher in benign
hematological group. Serum iron (p=0.001),
(p=0.000) and vitamin B12 (p=0.004)
significantly higher in the malignant hematological group.
55 (17.2%) out of 319 patients with
ultrasonography had hepatomegaly and 92 (28.8%) had

ferritin
levels were
abdominal

splenomegaly (Table 4).

DISCUSSION

Pancytopenia can be fatal if it cannot be diagnosed early [9].
Therefore, rapid detection of the underlying cause is
extremely important in terms of coping with the disease and
prognosis. It is important to investigate the most common
pancytopenia etiologies and ones which may be less
frequent but more serious, in the differential diagnosis.
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In our study, we investigated whether we can predict the
etiologies with hemogram and routine biochemistry results.
As expected, in table 2, we observed significant differences
between LDH, ferritin, serum iron and vitamin B12 among
the hematological and non-hematological groups. In table
3, we obtained significantly lower Hb, Hct, WBC, platelet
counts and higher serum iron, ferritin and vitamin B12 levels
between malignant and bening hematological subgroups.
These findings were indicative for our correct grouping.

In our study we found that the mean age of all patients was
57.5 and there was a female dominance with the percentage
of 62. Gayathri BN et al. reported a mean age of 41 years and
male gender as a dominant in a prospective study of 104
pancytopenia patients aged between 2 and 80 years in India.
The difference in mean age was considered to be related
only to the inclusion of the adult population in our study.
Also, splenomegaly was more common than hepatomegaly
in their study [10]. In our study abdominal ultrasound was
performed less than half of the patients (319 patients) but
consistently with this study splenomegaly was more
common than hepatomegaly with the percentage of 28.8.
M. Premkumar et al. found that the mean age was 32.8 and
male gender was dominant in their study which evaluating
the hematological etiology with 140 pancytopenia patients.
As the etiological frequency; megaloblastic anemia (60.7%),
infectious causes (16.4%), aplastic anemia (7.8%) and
leukemia (9.2%) were detected [11]. Inconsistently with this
study we found that the most common etiologic causes
were non-hematological causes with the percentage of
77.7%. But similar to literature, we showed that benign
causes (72.8%) were more frequently in the hematological
etiology. In a study conducted by Imbert et al.,, with 213
adult pancytopenia patients in France, it was observed that
malign hematological causes were more frequent and that
was again not compatible with our study. According to this
study, malignant myeloid disorders (acute myeloid
leukemia, MDS and myelofibrosis) 42% and malignant
lymphoid disorders 18% 60%
hematological etiologies. The group containing the benign

accounted for of all
etiologies such as megaloblastic anemia was found to be
17% (8). It was thought that this difference could be related
with adequate nutrition and socio-cultural level of the
patient population. Hayat AS and at al. found that 72.94% of
the patients were male and 27.05% were female in their
study. In the etiological evaluation, they found that
noncancerous causes were more frequent with a rate of
63.52% [12]. Yadav BS and at al. found the mean age of 35.15
+ 12.6 years and an equal female/male ratio in gender
distribution, in their study with 58 pancytopenia patients

ORTADOGU TIP DERG 2020; 12(2): 165-169
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above the age of 18 [13]. In the study of Dubey TN and et al.,
which included 70 patients over 13 years of age, the
male/female ratio was 1.4/1. In the etiological evaluation,
megaloblastic anemia was in the first place with a rate of
41.4%. with the ratio of 22.9%,
hypersplenism 15.7% and leukemic diseases 14.2% were
also found in the etiology [14].

Aplastic anemia

The shortcomings of our study were; it was retrospective
and imaging and pathological examinations were not
applied to all patients. We believe that the prospective
studies with many more patients will shorten the algorithms
applied to diagnose patients who apply with pancytopenia.

CONCLUSION

Pancytopenia should be evaluated carefully and the
etiology should be detected quickly and corrected by
appropriate treatment. In studies conducted, gender
dominance is different for each study, so it is not true to say
that pancytopenia is more common in male or female sex.
According to our study, it is an appropriate approach to
exclude, first the non hematological causes (especially
immunosuppressive drug use, hypersplenism, infection and
solid organ cancers, respectively) and the benign causes of
hematological reasons. When family physicians encounter
patient with pancytopenia, they should be calm and after
diagnosis treat the benign causes. If there is no benign cause
then they should refer the patients to advanced center
immediately.
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ABSTRACT

Purpose: The aim of this study was to investigate the effect of autologous serum and dexpanthenol gel on subjective
symptoms after pterygium surgery.

Methods: An evaluation was made of patients who underwent the same technique of pterygium surgery between June
2017 and December 2017. Patients were divided into 2 groups with autologous serum used postoperatively in Group 1 (n:
18) and 5% dexpanthenol gel in Group 2 (n: 12). Evaluation was made of both groups in respect of postoperative pain,
stinging, irritation, redness and graft edema.

Results: There was no statistically significant difference between the groups in respect of pain, stinging and watering on the
1st, 3rd and 7th days. A statistically significant decrease in these complaints was observed on days 3 and 7 in the group using
dexpanthenol. There was no statistically significant difference between the groups on days 1, 3 and 7in respect of redness
and graft edema. In both groups, a statistically significant increase was determined in these findings on days 3 and 7.

Conclusion: After pterygium surgery, many agents increase the comfort of patients. Autologous serum is the most reliable
and most investigated agent. Dexpanthenolmay be an alternative to anterior segment surgery in respect of patient comfort
and wound healing.

Keywords: dexpanthenol, pterygium, autologous serum, verbal pain scale

© 2020 by the authors; licensee MEDITAGEM Ltd., Turkey. This article is an open access article distributed under the terms and
conditions of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/4.0/).
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0z
Amac: Bu calismanin amaci, pterjiyum cerrahisi sonrasi otolog serum ve dekspantenol jelin subjektif semptomlar tizerindeki
etkisini arastirmaktir.

Metod: Haziran 2017 ve Aralik 2017 tarihleri arasinda ayni cerrah tarafindan yapilan pterjiyum cerrahisi uygulanan hastalarin
degerlendirilmesi yapildi. Hastalar 2 gruba ayrildi. Grup 1’de (n: 18) ameliyat sonrasi otolog serum kullananlar ve grup 2'de
(n: 12) %5 dekspantenol jel kullanilar vardi. Her iki grupta da postoperatif agri, batma, tahris, kizariklik ve greft 6demi
yoéniinden degerlendirme yapild.

Bulgular: Gruplar arasinda 1., 3. ve 7. giinlerde agri, batma ve tahris acisindan istatistiksel olarak anlamh fark yoktu.
Dekspantenol kullanan grupta 3 ve 7. glinlerde 1. gline gore bu sikayetlerde istatistiksel olarak anlamli bir azalma gézlendi.
Gruplar arasinda kizariklik ve greft 6demi agisindan 1., 3. ve 7. giinlerde istatistiksel olarak anlaml fark yoktu. Her iki grupta
da, bu bulgularda 3. ve 7. glinlerde 1. gline gore istatistiksel olarak anlamli bir artis tespit edildi.

Sonug: Pterjiyum cerrahisi sonrasi birok ajan hasta konforunu arttirmaktadir. Otolog serum en glivenilir ve en ¢ok arastirilan

ajandir. %5 Dexpanthenol jel, hastanin konforu ve yara iyilesmesi agisindan 6n segment cerrahisine alternatif olabilir.

Anahtar kelimeler: dexpanthenol, pterygium, otolog serum, sdzel agri 6lcegi

INTRODUCTION

Pterygium is a bulging fibrovascular tissue, usually observed
in nasal bulb conjunctiva which protrudes from the
interpalpebral space of the triangular shape onto the
cornea. Pterygium may cause burning, stinging, redness,
watering, itching and reduction in visual acuity. In the
etiopathogenesis, there are hereditary factors, irritant
chronic conjunctivitis, tear film changes,
deficiency, race, eye color, ultraviolet rays, chronic micro
trauma of the eye, and infections. In addition, lifestyle and

vitamin A

environment also have an effect (sandy, dusty, hot climate
and exposure to the midday sun because of outdoor work)
[1,2].

As the pterygium grows towards the center, surgery is often
needed. Various forms of surgical treatment have been
described and following almost all surgical treatments,
patients may have various surgery-associated complaints
(epithelial defect, sutures, etc.) during the healing process
[3]. Various agents are used to reduce these complaints after
surgery, the most widely used of which are artificial tears and
autologous serum [4].

In recent vyears, several studies have shown that
dexpanthenol, a panthenol-analogue, accelerates epithelial
healing, as a precursor of co-enzymes that are a basic
component of cellular metabolic processes [5]. The aim of
the current study was to compare the effect of autologous
serum and 5% dexpanthenol gel on postoperative patient

comfort and the accelerating effect of the healing process.

ORTADOGU MEDICAL JOURNAL 2020; 12(2): 170-174

MATERIALS AND METHODS

The study included 30 patients who were operated on by the
same surgeon with a similar technique. None of the patients
had any disease that would affect systemic and / or local
wound healing. Approval for the study was granted by the
Local Ethics Committee. In the study was adhered to the
statement Helsinki. The surgical technique applied in all
cases was pterygium resection with a crescent knife
including the underlying Tenon’s capsule, with insertion of
autograft obtained from the upper bulbar conjunctiva,
sutured by monofilament suture. The surgical suture was
removed 7 days after surgery. The autologous serum was
50% tear diluted.

Patients were separated into two groups consecutively in
this retrospective study. Written informed consents of the
patients were obtained. Autologous serum was used in first
operated cases (Group 1). Subsequently, % 5 Dexpanthenol
gel (2 times a day) was used in second operated group
(Group 2). Both groups were administered post-operative
Loteprednol etobonate 0.5% (one drop 4 times a day),
Polyvinyl alcohol single dose eye drops (one drop 4 times a
day), and 0.3% tobramycin eye ointment (2 times a day). All
patients attended follow-up examinations on days 1, 3 and
7 postoperatively.

Patients who underwent surgery were questioned in respect
of pain, stinging, watering, redness and graft edema. They
were asked to define the characteristics of the pain,
differentiating between irritation and stinging and between
constant and intermittent These

striking  pain.
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questionnaires were completed by the patients’
immediately after surgery and on postoperative days 1, 3
and 7. A Verbal Pain Scale (VPS) was used for pain; 0 (no pain
VPS: 0), 1(mild pain VPS:1-3), 2 (moderate pain VPS:4-6 ), 3
(severe pain VPS:7-9) and 4 (unbearable pain VPS:10). The
stinging sensation was graded as five categories; 0 (no
stinging), 1 (slight stinging sensation), 2 (intermittent
stinging sensation), 3 (severe stinging sensation), and 4
(unbearable stinging sensation so that the eyelids could not
be opened). Complaints of irritation were rated as 0 (no
irritation), 1 (intermittent irritation), 2 (more than 10
irritations per day), 3 (irritation to wiping with continuous
wipes). Findings of redness and graft edema were classified

as 0 (none), 1 (mild), and 2 (extreme).

Patients with pterygium and a history of corneal disease, eye
trauma or previous intraocular surgery, contact lens wearers,
evidence of current intraocular inflammation on slit lamp
examination and eyes with recurrent pterygium were
excluded from the study. The size of the pterygium was
measured as 2.1-4mm from the limbus (horizontal length).

Statistical Analysis

All data were transferred to Excel and statistical analysis was
performed using IBM SPSS for Windows version 22.0
software. Numerical variables were stated as mean +
standard deviation (SD) and qualitative variables as number
(n) and percentage (%). When parametric test assumptions

Table 1. Distribution of Symptoms and Signs

were met, the t-test was used in independent groups and
the Mann Whitney U-test was used if there was no difference
between the groups in terms of numerical variables.
Evaluation of differences between the groups in terms of
quality variables was examined using the Chi-square test.
The Friedman test or the Cochran Q test was used to
determine whether the severity of symptoms changed over
time. A value of p<0.05 was accepted as statistically
significant.

RESULTS

Group 1 comprised 4 (22.2%) male and 14 (77.8%) female
patients with a mean age of 55.7+ 10.4 years. Group 2
comprised 3 (25%) male and 9 (75%) female patients with a
mean age of 49.3 £ 12.0 years (p=0.139, p=0.131). There was
no statistically significant difference between the groups at
days 1, 3, and 7 in respect of pain, stinging and irritation
complaints (Table 1). In Group 2, a statistically significant
decrease was determined in these complaints on days 3 and
7 (p=0.002, p0.001, p=0.002, respectively) (Table 1). There
was no statistically significant difference between the
groups on days 1, 3 and 7 in respect of redness (Group 1,
p=0.006, Group 2, p=0.001) and graft edema (Group 1,
p=0.001, Group 2, p= 0.001). In both groups, there was a
statistically significant increase in these findings on days 3
and 7 (Table 1). No complication related to surgery and
drugs developed in any patient.

Symptoms and Signs Postoperative period Group 1 (n=18) Group 2 (n=12) P Value between groups
Day 1 0.89+0.90 1.17£0.72 0.249
o Day 3 0.89+0.58 0.67+0.49 0.415
Pain distribution
Day 7 0.50%0.71 0.67£0.49 0.368
P value in-group 0.135 0.002* n.a.
Day 1 0.89+0.58 1.33+£0.49 0.095
S o Day 3 0.89+0.32 0.67+0.49 0.184
Irritation distribution
Day 7 0.89+0.32 0.67£0.49 0.184
P value in-group 1.000 <0.001* n.a.
Day 1 1.00£0.84 1.00£0.85 0.884
o o Day 3 0.89+0.58 0.50+0.52 0.134
Stinging distribution
Day 7 0.67+0.49 0.50+0.52 0.458
P value in-group 0.449 0.002* n.a.
Day 1 0.28+0.46 00 0.066
o Day 3 0.78+0.43 0.67+0.49 0.678
Redness distribution
Day 7 0.67£0.49 0.83%+0.39 0.419
P value in-group 0.006* <0.001* n.a.
Day 1 0.06+0.24 0+0 1.000
o Day 3 0.89+0.58 1.00+0.00 0.632
Graft Edema distribution
Day 7 0.83+0.62 1.00+0.00 0.465
P value in-group <0.001 <0.001 n.a.

Pain distribution: 0 (VPS: 0), 1 (VPS:1-3), 2 (VPS:4-6 ), 3 (VPS:7-9), 4 (VPS:10), Irritation distribution : 0 (no irritation), 1 (intermittent irritation), 2 (more than 10
irritations per day), 3 (irritation to wiping with continuous wipes), Stinging distribution : 0 (no stinging), 1 (slight stinging sensation), 2 (intermittent stinging

sensation), 3 (severe stinging sensation), 4 (unbearable stinging sensation so that the eyelids could not be opened), Graft edema and Redness distribution: 0

(none), 1 (mild), and 2 (extreme).
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DISCUSSION

Pterygium starts with complaints such as burning, stinging,
irritation, hyperemia and the feeling of a foreign body in the
eye from time to time. After moderate conjunctival and
subconjunctival edema, a fibrous tissue is formed as a result
of a micro ulcer caused by repair and scarification
mechanisms, starting from the conjunctiva and extending
towards the cornea [3]. Pterygium is usually asymptomatic
and may cause sensations of burning, stinging, foreign body
and photophobia. Progression to the visual axis or
deterioration of the tear film layer may cause secondary
astigmatism and decreased vision. Due to mechanical
irritation, pterygium may be irritated and cause severe pain,
stinging, watering problems in patients [2,3].

Growth factors involved in the proliferation and
differentiation of the corneal epithelium, such as vitamins
and neuropeptides, are derived from the tears secreted from
the lacrimal gland. They play an important role in wound
healing [6]. Fox et al used autologous serum in Sjogren’s
syndrome for the first time in anterior segment eye disease
[7]. A study by Kaya et al showed that autologous serum
could be safely used in ocular surface problems due to
various causes [8]. The mechanism of the healing effect of
autologous serum is not yet fully understood, but growth
factors and vitamins are thought to play a role. Most
importantly, Epithelial Growth Factor is present in both
serum and ophthalmic tears and has been found to be
effective in the healing of traumatic epithelial abrasions [9].
Another substance that has been found to be effective in
epithelization is fibronectin [10]. Serum concentration is an
important factor in the efficacy of autologous serum and
high concentrations of autologous serum have been found

to be more effective [8].

Dexpanthenol (provitamin B5) occurs as a component of the
analogous acid pantotene, which has an important role in
the citric acid cycle of coenzymes [11]. It is a molecule
necessary for proper structuring of the epithelial layer,
which is an anti-inflammatory feature. In vitro experiments
with dexpanthenol have demonstrated proliferation of
human fibroblasts [12]. Raczynska et al. reported that using
dexpanthenol gel in corneal and conjunctival injuries
accelerated the wound healing process [13]. In a cohort
study by Baumeister et al., post-PRK re-epithelialization and
wound healing were observed to be faster in patients where
dexpanthenol gel was used compared to those where it was
not used [14].

In this study, the effects of autologous serum and
dexpanthenol were investigated on wound healing and

ORTADOGU MEDICAL JOURNAL 2020; 12(2): 170-174

patient comfort in corneal and conjunctival wound healing.
Patients in both groups were examined for complaints such
as pain, stinging, irritation, redness and graft edema. The
findings of the study suggested that each molecule is
effective in patient comfort after anterior segment surgery.
In the current study group using dexpanthenol there was
found to be a statistically significant reduction in complaints
of pain and irritation on days 3 and 7. Autologous serum may
cause some problems in patient medication compliance due
to weekly renewal and storage conditions. Therefore,
dexpanthenol is a preferable agent because of the ease of
patient accommodation and storage.

Limitations

Our study was performed in a relatively limited group. Our
study should be supported by studies conducted with more
patients. In our study, verbal scales were used for subjective
symptoms. It was assumed that the patients gave accurate
information. These are the main limitations of our study.

CONCLUSIONS

Many agents have been described to improve patient
comfort after pterygium surgery. Of these, the most reliable
and most investigated agent is autologous serum. The
results of this study demonstrated that dexpanthenol is as
effective and reliable a molecule after anterior segment
surgery for patient comfort as autologous serum.
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ABSTRACT

Aim: The pathogenesis of myocarditis, which has high morbidity and mortality in childhood and adolescence, has not been fully
elucidated. The pathogenesis of acute myocarditis is a complex process in which multiple agents play a role. We aimed to compare
ECG, laboratory and echocardiographic parameters of patients during acute exacerbation of myocarditis and clinical remission.

Material and Method: 144 patients (124 males, 20 females) with an acute myocarditis episode were included in the study (28 + 5).
These patients were called for control during the clinical remission period of 3-12 months. The ECG, laboratory and
echocardiographic parameters of the patients were compared during acute exacerbation and clinical remission. QT and Tp-e ECG
parameters were measured. In addition to routine biochemistry and hemogram parameters, troponin |, uric acid, CRP,
sedimentation, TSH and cholesterol levels were measured. Left ventricular ejection fraction was measured as an echocardiographic
parameter.

Results: When compared with the clinical remission Tp-e interval (p: 0.032), QT-max (p=0.014), QT-min (p=0.001), TSH (p<0.001),
Trop (p<0.00), Urea (p=0.028), Alt (p=0.010), Ast (p<0.001), Wbc (p<0.001), Hb (p<0.001), Htc (p<0.001), Rdw (p<0.001), PIt
(p<0.001), MpV (p<0.001), Neu (p=0.003), Lym (p=0.013), Mon (p<0.001), Eo (p=0.003), Pdw (p<0.001), CRP (p=0.001), ESR (p<0.001),
and HDL-C (p=0.002) were significantly changed in patients with acute attack myocarditis.

Conclusion: ECG parameters, inflammation markers, and HDL cholesterol levels were significantly improved in the clinical
remission in addition to the left ventricular ejection fraction during acute exacerbation of the patients. LVEF, ECG parameters,
inflammation markers, TSH and HDL cholesterol levels were thought to be important in terms of clinical course and pathogenesis
of the disease.

Keywords: biochemical, ECG, echocardiography, myocarditis, remission
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0z
Amag: Cocukluk ve ergenlikte yliksek morbidite ve mortaliteye sahip miyokardit patogenezi tam olarak aydinlatilamamistir. Akut

miyokardit patogenezi, coklu ajanlarin rol oynadigi karmasik bir siirectir. Miyokarditin akut alevlenmesi ve klinik remisyon sirasinda
EKG, laboratuvar ve ekokardiyografik parametreleri karsilastirmayi amacladik.

Materyal ve Yontem: Akut miyokardit atagi olan 144 hasta (124 erkek, 20 kadin) calismaya dahil edildi (28 + 5). Bu hastalar 3-12
aylik klinik remisyon déneminde kontrol altina alindi. Akut alevlenme ve klinik remisyon sirasinda hastalarin EKG, laboratuvar ve
ekokardiyografik parametreleri karsilastirildi. QT ve Tp-e gibi EKG parametreleri 6l¢lildu. Rutin biyokimya ve hemogram
parametrelerine ek olarak troponin |, Urik asit, CRP, sedimantasyon, TSH ve kolesterol diizeyleri 6l¢tldi. Sol ventrikiil ejeksiyon
fraksiyonu ekokardiyografik parametre olarak 6l¢ulda.

Bulgular: Klinik remisyon ile karsilastirildiginda, akut atak miyokarditli hastalarda Tp-e araligi (p: 0,032), QT-max (p = 0,014), QT-
min (p = 0,001), TSH (p <0,001), Trop (p <0,00), Ure (p = 0,028), Alt (p = 0,010), Ast (p <0,001), Whc (p <0,001), Hb (p <0,001), Htc (p
<0,001), Rdw (p <0,001), PIt (p <0,001), Mpv (p <0,001), Neu (p = 0,003), Lym (p = 0,013), Mon (p <0,001), Eo (p = 0,003), Pdw (p
<0,001), CRP (p=0,001), ESR (p<0,001), and HDL-C (p=0,002) 6nemli 6lclide degismistir.

Sonug: EKG parametreleri, inflamasyon belirtecleri ve HDL kolesterol diizeyleri, hastalarin akut alevlenmesi sirasinda sol ventrikl
ejeksiyon fraksiyonuna ek olarak klinik remisyonda 6nemli 6lctde iyilesti. LVEF, EKG parametreleri, inflamasyon belirtecleri, TSH ve
HDL kolesterol duizeylerinin hastaligin klinik seyri ve patogenezi agisindan 6nemli oldugu disinulmektedir.

Anahtar kelimeler: biyokimyasal, EKG, ekokardiyografi, miyokardit, remisyon

INTRODUCTION Our study consisted of 144 clinical acute myocarditis
patients with a mean age of 28 (16-40) who had upper

Myocarditis is an inflammation of the myocardium, which is ] . ) i
respiratory tract infection (etc.) were selected. The socio-

the heart muscle. Acute myocarditis is often caused by viral
diseases, but less commonly it can be caused by non-
infectious etiologies [1]. The incidence of myocarditis varies

economic level of the patients was compatible with the
environment in which it lived and was not lower. These
between 1% and 9% in postmortem examinations [2]. patients had a high Troponin-I level. Coronary angiography
was performed and normal was detected. These patients
Its clinical presentation is very variable and can range from  were called for control during the clinical remission period
thin chest pain or fever to life-threatening congestive heart  (within  3-12  months). ECG, laboratory tests and
failure or even sudden cardiac death. While the classical echocardiography were performed for the patients who
myocarditis patient presents with a preceding viral illness  came to control.
followed by heart failure symptoms, clinical presentations

. L . . The diagnosis of acute myocarditis was based on the
range from mild chest pain with normal systolic function to

. . . . . inclusion of at least one of the following parameters.
cardiogenic shock and electrophysiological disturbances [3- gp

5]. It is difficult to diagnose and treatment is usually 1- Increase of cardiac damage biomarkers,

supportive [6]. 2- Electrocardiographic findings which are suggesting

The pathogenesis of myocarditis, which has high morbidity cardiac damage,

- A I iac fi i h i h
and mortality, has not been fully elucidated. The 3- Abnormal cardiac function on- echocardiography or

. . . cardiac magnetic resonance imaging [7].
pathogenesis of acute myocarditis is a complex process in

which multiple agents play a role. Transthoracic echocardiography was performed in the left

lateral decubit iti ith a 2.5-3.5 MHz phase-
We aimed to compare ECG, laboratory and ateral decubrius position with a Z phase-array

GE Vi , H , N Vi
echocardiographic parameters of patients during acute transducer probe ( ingmed, Horten, Norway Vingmed

. - . - System 3). All echocardiographic parameters were
exacerbation of myocarditis and clinical remission. . .

measured off-line and the mean of 3 heart cavities was used.
MATERIALS AND METHODS Left ventricular ejection fraction, diastolic and systolic end
. . . . . volumes were calculated by the Simpson modified method
This study was carried out cross-sectionally in the cardiology )
[8]. Venous blood samples were obtained from the

department of Kartal Kosuyolu Heart Diseases Training and ) ] ) ]
antecubital ven for fasting routine laboratory tests. Routine

Research Hospital between January 2015 and May 2016. ) ) ) s )
biochemistry, hemogram, troponin-l, uric acid, CRP,
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sedimentation, TSH and cholesterol levels were measured in
our hospital’s laboratory (Roche Diagnostics, Mannheim,
Germany Hitachi 747).

EXCLUSION CRITERIA

The following diseases were excluded in the differential
diagnosis of acute myocarditis:

Liver dysfunction,
Chronic lung disease,
Hemolytic disorders,
Malignities,

vk N =

Concomitant inflammatory diseases (infections and
autoimmune diseases),

6. Previous myocardial infarction,

7. Coronary artery disease

STATISTICAL ANALYSIS

Statistical analyzes were performed using the IBM-SPSS
Statistics version 20 software (SPSS Inc., Chicago, lllinois).
Clinical and laboratory data of patients were expressed as +
standard deviation and percentage (%). The paired simple
test was used to evaluate the statistical significance of the
difference between the groups. The results were accepted at
p <0.05 significance level.

ETHICAL APPROVAL

All patients provided written informed consent. There is
ethics committee approval from Kartal Kosuyolu Heart
Disease Training and Research Hospital for the study. This
study was published as an oral presentation at the14 th
International Update in Cardiology and Cardiovascular
Surgery (UCCVS) Congress (April 7,2018).

RESULTS

When compared with the clinical remission Tp-e interval
(76.8+0.27 to 72+0.23 msn, p= 0.032), QT-max (351.2+0.54
to 338.4+0.73 msn, p=0.014), QT-min (331.6+0.53 to
314.8+0.76 msn, p=0.001), TSH (1.88+0.46 to 1.17+0.12
ulU/mL, p<0.001), Trop (16.20+2.11 to 0.03+0.15 ng/mL,
1<0.00), Urea(25.60+7.66 to 27.73%£7.63 mg/dL, p=0.028), Alt
(49.61+55.36 t0 36.12+28.02 U/L, p=0.010), Ast (57.71+34.85
to 26.09+9.08 U/L, p<0.001), Whc (9.69+3.04 to 7.68+2.15
10A3/uL, p<0.001), Hb (13.73£1.42 to 14.76+1.69 g/dL,
<0.001), Htc (40.72+4.25 to 44.30+4.63 %, p<0.001), Rdw
(14.57+1.53 to 13.72+1.29 %, p<0.001), PIt (221.58+54.85 to
257.87+£53.29 10A3/pL, p<0.001), Mpv (7.81+£1.14 to
8.70+0.96 fL, p<0.001), Neu (7.42+5.76 to 4.63+1.69
10A3/uL, p=0.003), Lym (1.97+0.67 to 2.23+0.53 10A3/pL,
p=0.013), Mon (0.95+0.38 to 0.59+0.20 10A3/uL, p<0.001),
Eo (0.12+0.12 to 0.17£0.12 10A3/puL, p=0.003), Pdw

ORTADOGU MEDICAL JOURNAL 2020; 12(2): 175-180

Table 1. ECG parameters

Acute attack |Clinical remission
ECG parameters P value
(n:144) (n:142)
MEAN £SD

Tp-e, msn 76.8+0.27 72+0.23 0.032
QT, msn 339.6+0.52 329.6+0.74 0.051
QT-max, msn 351.2+0.54 338.4+0.73 0.014
QT-min, msn 331.6+0.53 314.8+0.76 0.001
QTc, msn 383.62+29.97 387.47+20.16 0.403

QT: QT time, QTc: QT time corrected, QT-max: QT maximum time, QT-min: QT
minimum time, Tp-e: T wave peak and end.

Table 2. Biochemical parameters

Biochemical Acute attack | Clinical remission
parameters (n:144) (n: 142) Pvalue
MEAN=SD
Pulse, beats/min 82.78+15.88 79.33+13.11 0.221
TSH, ulU/mL 1.88+0.46 1.17£0.12 <0.001
Uric acid, mg/dL 6.01+0.78 6.49+1.48 0.001
Trop, ng/mL 16.20+2.11 0.03+£0.15 <0.001
Urea, mg/dL 25.60+7.66 27.7317.63 0.028
Cr, mg/dL 0.78+0.16 0.77£0.13 0.647
Alt, U/L 49.61+55.36 36.12+28.02 0.010
Ast, U/L 57.71+£34.85 26.09+9.08 0.000
Whbc: 10A3/uL 9.69+3.04 7.68£2.15 0.000
Hb, g/dL 13.73x1.42 14.76£1.69 0.000
Htc, % 40.72+4.25 44.30+4.63 0.000
Rdw, % 14.57+1.53 13.72+£1.29 0.000
Plt, 10A3/uL 221.58+54.85 257.87+53.29 0.000
Mpyv, fL 7.81£1.14 8.70%£0.96 0.000
Neu, 10A3/uL 7.42+5.76 4.63+1.69 0.003
Lym, 10A3/pL 1.97+£0.67 2.23+0.53 0.013
Mon, 10A3/uL 0.95+0.38 0.59+0.20 0.000
Eo, 10A3/puL 0.12+0.12 0.17£0.12 0.003
Pdw, % 17.40£0.91 16.64+0.45 0.000
CRP, mg/dL 14.77+6.93 0.59+0.35 0.001
ESR, sn 42.33+£19.92 10.40+£10.59 0.000
Glu, mg/dL 99.29+12.08 99.86+£14.74 0.898
LDL-C, mg/dL 120.75+£34.58 127.83+£38.74 0.439
HDL-C, mg/dL 34.67+£10.45 47.50+8.69 0.002
TRIG-C, mg/dL 142.33+£57.59 180.58+£82.74 0.198
TOTAL-C, mg/dL 184.08+50.03 211.83+46.70 0.067

ALT: Alanine Transaminase, AST: Aspartate Transaminase, Cr: Creatinine, CRP: C
Reactive Protein, Eo: Eosinophyl, ESR: Erytrocyte Sedimentation Rate, HB: Hemoglobin,
HDL-C: High Density Lipoprotein Cholesterol, Htc: Hematocrite, Glu: Glucose, LDL-C:
Low Density Lipoprotein Cholesterol, Lym: Lymphocyte, Mon: Monocyte, MPV: Mean
Platelet Volume, Neu: Neutrophil, PDW: Platelet Distibution Width, PLT: Platelet, RDW:
Red cell distribution width, TRIG-C: Trigliseride Cholesterol, Total-C: Total Cholesterol,
Trop: Troponine, TSH: Thyroid Stimulating Hormone, WBC: White Blood Cell.

(17.40+0.91 to 16.64+0.45 %, p<0.001), CRP (14.77+6.93 to
0.59+0.35 mg/dL, p=0.001), ESR (42.33£19.92 to
10.40£10.59 sn, p<0.001), and HDL-C (34.67£10.45 to
47.50+£8.69 mg/dL, p=0.002) significantly
changed in patients with acute attack myocarditis (Table 1
and 2).

were
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ECHOCARDIOGRAPHIC FINDINGS (EF%)

In our study, the acute exacerbation of patients with acute
myocarditis and the clinical remission LVEF after 3-12
months were 62.1% and 64.8%, respectively. No statistical
analysis was performed.

DISCUSSION

In this study, we detected that ECG parameters (Tp-e, QT-
max, QT-min), hemogram parameters (Wbc, Hb, Htc, Rdw,
PIt, Mpv, Neu, Lym, Mon, Eo, Pdw), biochemical parameters
(Tsh, Uric acid, Troponin, Alt, Ast, ESR, HDL-C) and
echocardiographic parameters (EF) significantly found in
acute attack myocarditis. As far as we know in the literature,
although ECG, laboratory, and echo parameters were
investigated in patients with myocarditis, no acute attack
and clinical remission comparison studies have been
performed.

Despite its rarity, myocarditis is a significant etiology of
acute and chronic heart failure, often leading to dilated
cardiomyopathy and the need for heart transplantation [9].
Also, myocarditis is one of the most important causes of
sudden heart death in the young patient population [10].
Acute myocarditis is a major cause of morbidity and
mortality.

An electrocardiogram (ECQ) is routinely evaluated to assess
myocarditis  [11,12]. ECG
reported in 90% of acute
myocarditis patients [13]. Myocarditis may cause sudden

electrical imbalance in

abnormalities have been

heart death in patients without structural heart disease. The
most common reason for this is malignant ventricular
arrhythmias. Tp-e ratio and Tp-e / QT ratio have been used
as a new electrocardiographic marker in ventricular
repolarization distribution [14,15]. Increased Tp-e interval
and Tp-e / QT ratio are associated with malignant ventricular
arrhythmias [16-18]. Prolongation of the QT interval has also
been suggested as a risk factor for ventricular arrhythmia
and death [19,20].

In our study, Tp-e, QT-max, and QT-min levels were found to
be statistically significant in acute attack myocarditis
compared to clinical remission. In the study conducted by
Ucar et al. [21] found that the QT and Tp-e intervals were
higher in acute myocarditis compared to the control group.
30 patients with myocarditis and 25 healthy age-matched
control groups were included in the study of Glines HM et al.
[22] when compared with the control group, QT and Tp-e
intervals, Tp-e/QT, and Tp-e/QTc ratios were significantly
higher in patients with myocarditis.
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As shown by our study, the troponin level, which was found
to be higher in the acute attack myocarditis period, indicates
myocardial damage.

Myocarditis is an inflammatory disease of the myocardium.
The inflammation parameters (CRP, uric acid, sedimentation
rate, leucocyte, etc.) were high in our study. Sharma et al.
[23] showed that inflammatory biomarkers are associated
with the severity of myocarditis (especially fulminant
myocarditis). High CRP levels have been reported to be a risk
factor for the development of fulminant myocarditis [24,25].
In a study by Gironés et al. [26] found that uric acid levels
increased in myocarditis patients in 2014. During the acute
attack of myocarditis, inflammatory markers such as CRP and
erythrocyte sedimentation rate may increase [25].

In addition, TSH and HDL cholesterol levels were found to be
statistically significant during the acute myocarditis attack in
our study according to the period of remission. The low level
of HDL cholesterol in the acute period may suggest a
negative acute phase reactant. Low HDL cholesterol during
an acute attack may play a role in the pathogenesis of the
disease.

Echocardiography is a very vital tool in the evaluation of
patients with acute myocarditis [27]. Echocardiography is a
valuable test to evaluate the presence of ejection fraction
(EF) and accompanying valve pathology. In our study,
although EF was lower in acute attack myocarditis, it was not
statistically significant.

Previous studies were organized as patients and control
groups but in our study, comparisons were made during the
acute episode and clinical remission of the same patient
groups.

LIMITATIONS

The fact that our study is single-centered and not
randomized and the number of patients is low are the main
limiting factors.

In addition, myocarditis was diagnosed;

* Not conducting a molecular level study (eg PCR)

* No culture and serological testing

* No cardiac biopsy

* Cardiac MRI has not been performed.

This relationship needs to be supported by longer, more
comprehensive and multicentred studies.

CONCLUSION

The incidence of myocarditis is approximately 10-22 /
100,000 people. Myocarditis is an inflammatory disease of
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the myocardium. Timely diagnosis, prognosis and definitive
treatment of myocarditis are important for the clinician.
Despite advances in new diagnostic procedures, the
diagnosis of acute myocarditis remains a major challenge.

In our study, Tp-e, QT-max, and QT-min were found to be
significantly higher in patients with acute myocarditis than
in clinical remission. There was no significant difference in
QTc. The (CRP,
sedimentation rate, leucocyte, etc.) were high in our study.

inflammation parameters uric acid,
In addition, TSH and HDL cholesterol levels were found to be
statistically significant during the acute myocarditis attackin
our study according to the period of remission.

In acute myocarditis, ECG changes, laboratory parameters,
and echocardiography can be very useful in clinical practice
to decide on appropriate treatment, length of hospital stay,
and frequency of follow-up.

However, prospective studies with larger numbers of
patients are needed to evaluate these parameters in
myocarditis.
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Amag: Bacak agnsi cocukluk ¢aginda sik gorilen bir yakinma olup ¢ocuk romatoloji polikliniklerine sik basvuru nedenlerinden
birisidir. Bu calismada bacak agrisi ile cocuk romatoloji poliklinigine basvuran olgularin etiyolojilerinin arastirilmasi ve sik gorilen
nedenlerin ortaya konmasi amaglanmistir.

Gereg ve Yontem: Agustos 2018 ile Austos 2019 tarihleri arasinda bacak agrisi nedeniyle cocuk romatoloji poliklinigine basvuran
270 hasta calismaya dahil edildi. Hastalarin dosyalari geriye donik olarak incelendi. Hastalarin basvuru yakinmalari, demografik,
klinik ve laboratuvar verileri 6nceden hazirlanmis formlara kaydedildi.

Bulgular: Calismaya %63l (n=170) kiz olmak lzere 270 hasta dahil edildi. Hastalarin ortalama yasi ve ortalama yakinma baslama
yasi sirastyla 10,4 £ 4,8 ve 9,1 £ 3,2 yil bulundu. Bacak agrisinin en sik sebebi 74 (%27,4) hasta ile hipermobilite sendromuydu. Daha
sonra sirasiyla 41 (%15) hastaya biiylime agrisi, 39 (%14,4) hastaya Osgood-Schlatter hastaligi, 32 (%11,8) hastaya post-enfeksiyoz
artrit/artralji, 28 (%10,3) hastaya fibromiyalji, 20 (%7,4) hastaya juvenil idyopatik artrit tanisi konuldu. On (%3,7) hasta akut
romatizmal ates, 2 (%0,74) hasta akut lenfoblastik [6semi tanisi aldi. Yas gruplarn degerlendirildiginde 6zellikle fibromyalji tanisi
alan hastalarin hepsi adolesan kiz cocuguydu. Bacak agrilarinin %62,5'i ¢ift tarafliydi. Hastalarin %44’tinde gercekten bacak agrisi
varken diger hastalarda basvuru yakinmasi bacak agrisi olmasina ragmen asil gosterilen yer bacaklar degil diz ve ayak bilek
eklemleriydi.

Sonug: Cocukluk caginda bacak agrisi sik karsilasilan bir yakinma olup siklikla hipermobilite sendromu ve buyime agrisi gibi
inflamatuvar olmayan nedenlere bagli olarak goriilebilmektedir. Calismamizda da bacak agrisinin en sik sebebi hipermobilite
sendromuydu. Ozellikle adolesan dénemde Osgood-Schlatter hastaligi ve fibromiyalji, cocukluk déneminde ise biiyiime agrisi 6n
planda dusunilmelidir. Bu benign hastaliklarin yaninda 6zellikle eklemde sislik oldugunda juvenil idyopatik artrit ve akut
romatizmal ates gibi hastaliklar da akilda tutulmalidir. Yine nadir gériilen hastaliklardan |6semiler, avaskiiler nekroz, meniskopatiler
de bacak agrisi ile basvurabilir. Sonucta ¢cocuklarda bacak agrisi Shemsenmesi gereken bir yakinma olup hastalar iyi sorgulanmal
ve ayirici tani iyi yapilmalidir.

Anahtar kelimeler: bacak agrisi, biiyime agrisi, hipermobilite, artrit

© 2020 by the authors; licensee MEDITAGEM Ltd., Turkey. This article is an open access article distributed under the terms and
conditions of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/4.0/).



http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.21601/ortadogutipdergisi.644329
mailto:semanurozdel@gmail.com
https://orcid.org/0000-0001-5602-4595
https://orcid.org/0000-0001-5637-8553
https://orcid.org/0000-0001-9007-9653

Ozdeletal./Cocuk romatoloji polikligine bacak agrisinedeniile basvuran hastalarin degerlendiriimesi: Tek merkez deneyimi

ABSTRACT

Objective: Leg pain is a common complaint in childhood and is one of the most common causes of admission to pediatric
rheumatology outpatient clinics. The aim of this study was to analyze the demographic data and etiology of patients presenting
with leg pain and to reveal common causes.

Material and Methods: The files of patients who presented to our pediatric rheumatology outpatient department between
August 2018 and August 2019 due to leg pain were retrospectively reviewed. Patient demographic, clinical, and laboratory data
were obtained from the patients’ files and hospital database. An information form that collected data on patient gender and
current age, age at disease onset, age at diagnosis was completed for all patients.

Results: The study included 270 patients with a mean age of 10.4 £ 4.8 years, including 170 (63%) females and 100 (37%) males.
The mean age of onset of complaints was 9.1 + 3.2 years. The most common cause of leg pain was hypermobility syndrome with
74 (27.4%) patients. Respectively, 41 (15%) patients were diagnosed with growing pain, 39 (14,4%) patients with Osgood-
Schlatter disease, 32 (11,8%) patients with post-infectious arthritis / arthralgia, 28 (10,3%) patients with fibromyalgia, 20 (7,4%)
patients with juvenile idiopathic arthritis. Two patients had acute lymphoblastic leukemia and 10 patients had acute rheumatic
fever. All patients with fibromyalgia were girls and adolescents. 62.5% of leg pain was bilateral. 44% of patients really had leg pain.
Although the complaint of presentation in other patients was leg pain, it was not the legs but the localized knee and ankles.

Conclusion: Leg pain is a common complaint both in childhood and adolescence. Hypermobility syndrome was the most common
cause in both periods. Osgood-Schlatter disease and fibromyalgia should be considered especially in adolescence and growing
pain in childhood. In addition to these benign diseases, diseases such as juvenile idiopathic arthritis and acute rheumatic fever
should be considered, especially when the joint is swollen. Leukemia’s, avascular necrosis and meniscopathies may also present
with leg pain. As a result, leg pain in children is a complaint that should be considered and patients should be questioned well and
differential diagnosis should be made well.

Keywords: leg pain, growth pain, hypermobility, arthritis

GiRiS

Gocukluk caginda kas-iskelet sistemi agrilari sik gorilmekte  Biiyiime agrisi okul cagindaki cocuklarin  %3-37'sini

olup o6zellikle bacak agrisi cocuk romatoloji polikliniklerine
en sik bagvuru nedenlerinden birisidir. Bacak agrisinin ayirici
tanisi oldukga genistir; ancak olgularin cogunda nedenin
kaynadi inflamatuvardan ¢ok mekaniktir ve uzun dénemde
sekellere neden olmayabilir [1, 2]. Bu inflamatuvar olmayan
mekanik agrilarin romatolojik, enfeksiyon veya malignite
gibi diger kas-iskelet sistemi agrisi yapan nedenlerden iyi
ayirt edilmesi; erken teshis, uygun tedavi ve uygun olmayan
arastirmalarin onlenmesi icin esastir [3]. Blylime agrisi,
hipermobilite  sendromu,  Osgood-Schlatter hastalgi,
fibromiyalji, meniskopatiler, pes planus gibi inflamatuvar
olmayan nedenlerle akut romatizmal ates, juvenil idyopatik
artrit, malign ve otoimmdiin hastaliklar gibi inflamatuvar
nedenler bacak agrisina neden olabilir.

Bacak agrisi ile basvuran cocukta éykii cok dnemlidir. Oykii
alinirken agrinin yerlesimi, agrinin olusum zamani, suresi,
nitelidi, agrinin egzersiz ile iliskisi, agriya eslik eden sistemik
bulgular ve travma dikkat edilmesi gereken noktalardandir.
Yas, cinsiyet, altta yatan hastaliklar gibi pek ¢ok etken yol
gOsterici  olmaktadir. Yapilacak fizik muayenede eslik
edebilecek ates, dokiintl, eklem bulgular, hepato-
splenomegali, lenfadenomegali, kas glici degerlendirilmesi

ve yapisal iskelet anomalilerine dikkat edilmesi gerekir [4].

182

etkileyen, epizodik olarak gorilen, genellikle bacaklarda
(dizin arkasi, uyluk ve baldirlarda), aksam veya geceleri
ortaya c¢ikan, uykudan uyandirabilen, birka¢ dakikadan
birkac saate kadar slrebilen ve nedeni bilinmeyen iyi huylu
agn olarak tanimlanmaktadir [5, 6].

Hipermobilite herhangi bir sistemik romatizmal hastalik ile
iliski
genisligine sahip olmasi ile karakterize klinik bir bulgudur [7,

olmadan eklemlerin normalin Uzerinde hareket

8]. Eklem hipermobilitesine kemik, tendon, kas, ligaman,
eklem ve omurgadan kaynaklanan kas iskelet sistemi
semptomlarinin  eslik hipermobilite
sendromu olarak bilinir [9, 10]. Bacak agrisi ile basvuran
fizik hipermobilitenin
degerlendirilmesi hastalarin gereksiz tetkik ve tedavilere

etmesi durumu

hastalarda muayenede

maruz kalmalarini 6nleyecektir.

Osgood-Schlatter hastaligi  diz  agrisinin  en

yaygin
nedenlerinden biri olup o6zellikle aktif, hizli biyiyen ve
sportif cocuklarda goriilmektedir. Tibial tiberkdliin apofiziti
olup patellar tendonun tekrarlayici traksiyonu sonucu gelisir
[11, 12]. Radyografi tibial tliberkil apofizinin genislemesini

ve fragmantasyon varligini gosterir. Ayrica manyetik
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rezonans gorintilemede kalsifikasyonlar, tendonda ve
peritendindz bolgede 6dem varligi gézlenebilir [11, 12].

Fibromiyalji, yaygin agri ve hassas noktalarla karakterize,
uyku bozuklugu, sabah tutuklugu, yorgunluk, irritabl barsak
gibi bircok semptomlar toplulugunun eslik ettigi kronik agri
Glnlimuzde fibromiyalji tanisi  American

Rheumatology 1990 kriterlerine  gore
konulmaktadir. Burada iki 6nemli nokta s6z konusudur. En

hastaligidir.
College of

az 3 aydir devam eden yaygin agri olmasi ve 11 hassas nokta
sayisi olmasidir (18 noktadan 11’inde hassasiyet olmasi) [13,
14]

Bu calismada bacak agrisi nedeni ile basvuran ¢ocuklarda
demografik verileri incelemek, agrilarin nedenlerini gdzden
gecirmek ve etiyolojilerini belirlemek amaglanmistir.

GEREC VE YONTEM

Agustos 2018-Agustos 2019 tarihleri arasinda hastanemiz
¢ocuk romatoloji poliklinigine bacak agrisi ile basvuran 270
cocuk hastanin demografik ve Kklinik o6zellikleri, tetkik
sonuglari  ve bilgiler poliklinik dosya
kayitlarindan geriye doniik olarak elde edildi. Hastalar bacak
agrisi ayirici tanisina yonelik olarak 6yku, fizik muayene ve
tetkikleri ~ yoniinden
degerlendirmeler sonucunda Peterson kriterlerine gore
[15], Beighton kriterlerine gore

tanilarina ait

laboratuvar incelendi.  TUm
blylime agrsi tanisi
hipermobilite sendromu tanisi [16], American College of
Rheumatology 1990 kriterlerine gore fibromiyalji tanisi [14]
kondu. Hastalar Grup 1: 0-10 yas grubu ¢ocukluk dénemi,

Grup 2: 11 yas ve Ustl adolesan donemi olarak ikiye ayrildi.

Kas-iskelet sistemi veya bacak agrisi yapabilecek herhangi
bir kronik hastaligi veya ila¢ kullanimi olan hastalar
calismaya dahil edilmemistir.

istatistiksel
istatistiksel hesaplamalar ve analizler icin SPSS yazilim
strliim{i 20.0 (Statistical Packages for Social Sciences: SPSS
Inc, Chicago, IL, ABD) kullaniimistir. Demografik veriler ve

yontem olarak calismada kullanilan tim

tani dagilimlari  deskriptif yontemle analiz edilmistir.
Tanimlayici analizlerde, normal dagilima uyan degiskenler

icin ortalama * standart sapma kullaniimistir.

BULGULAR

Calismaya %63’ (n=170) kiz olmak Uzere 270 hasta dahil
edildi. Hastalarin ortalama yasi ve ortalama yakinma
baslama yasi sirasiyla 10,4 + 4,8 ve 9,1 + 3,2 yil bulundu.
Bacak agrisinin en sik sebebi 74 (%27,4) hasta ile
hipermobilite sendromuydu. Daha sonra sirasiyla 41 (%15)
hastaya blylime adnsi, 39 (%14,4) hastaya Osgood-
Schlatter hastaligi, 32 (%11,8) hastaya post-enfeksiyoz
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Tablo 1. Hastalarin tani dagilimi

Tani n (%)
Hipermobilite sendromu 74 (27,4)
Buylme agrisi 41 (15)
Osgood-Schlatter hastalig 39(14,4)
Post-enfeksiyoz artrit/artralji 32(11,8)
Fibromiyalji 28(10,3)
Juvenil idyopatik artrit 20(7,4)
Pes planus 15 (5,5)
Akut romatizmal ates 10(3,7)
Asil tendon kisalig 2(0,7)
Meniskopati 2(0,7)
Akut lenfoblastik I6semi 2(0,7)
Avaskuler nekroz 2(0,7)
Hashimato tiroiditi 1(0,4)
Lumbal disk hernisi 1(0,4)
Gluteal abse 1(0,4)
Toplam 270 (100)

artrit/artralji, 28 (%10,3) hastaya fibromiyalji, 20 (%7,4)
hastaya juvenil idyopatik artrit tanisi konuldu. On (%3,7)
hasta akut romatizmal ates, 2 (%0,74) hasta akut lenfoblastik
I6semi tanisi ald. ikiser hastada da asil kisaligi, meniskopati
ve kalca ekleminin avaskiiler nekrozu saptandi. Hastalarin
tani dagilimlari Tablo 1'de verilmistir.

Grup 1'de 118 (%43,7) hasta varken grup 2'de 152 (%56,2)
hasta vardi. Grup 1 ile grup 2’deki hastalar karsilastirildiginda
grup 2'de Osgood-Schlatter hastaligi ve fibromiyalji daha sik
gorilirken grup 1'de buylme adnsi ile hipermobilite
sendromu daha sk gorilmastir. Tim yas gruplari
degerlendirildiginde o6zellikle fibromyalji tanisi alan 28
hepsi Osgood-
Schlatter hastaligi tanisi alan 39 hastanin 30'u erkekti. Bacak

hastanin adolesan kiz ¢ocuguydu.
agnlarinin  %62,5'1 ¢ift tarafliydi. Hastalarin %44’Ginde
gercekten bacak agrisi varken diger hastalarda basvuru
yakinmasi bacak agrisi olmasina ragmen asil gosterilen yer

bacaklar degil diz ve ayak bilek eklemleriydi.

TARTISMA

Bacak agrisi cocukluk caginda sik gorilen bir yakinma olup
bu durum aileleri oldukga endiselendirir [17]. Ayirici tanisi
inflamatuvar nedenlerden inflamatuvar olmayan nedenlere
kadar oldukca genistir.

Hipermobilite sendromu ilk kez 1967 yilinda tanimlanmis,
herhangi bir ikincil hastalik (konjenital sendrom veya
konnektif doku hastaligi gibi) olmadan gérilen eklemlerin
normalin Uzerinde hareket genisligine sahip olmasi ile
karakterize olan bir sendromdur. Yaygin kas-iskelet sistemi
agnisi yapabildigi iyi bilinmektedir. Prevelansi tahminen %7
ile %36 arasinda degismektedir [18]. Ozellikle kizlarda ve yas
arttikca daha fazla gorilmektedir. [17,18]. Hipermobilite
Beighton  kriterleri

sendromu tanisinda en sk
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kullanilmaktadir. Beighton tani kriterleri hipermobilite
sendromu tanisinda kolay uygulanabilirligi ve eklemleri
simetrik degerlendirmesi nedeniyle genel olarak kabul
[16].

uygulanmasi ile puanlanan ve toplam dokuz puan iceren

gormustur Beighton skoru, bes manevranin
kolay bir skorlama yontemidir. Bu manevralardan doérdii
pozitifse hastada hipermobilitenin bulundugu distnulir
[19, 20]. Hipermobil eklemlerde agrinin olusmasinda eklem
instabilitesi, bozulmus propriyosepsiyon ve buna bagl
mikro-travmalar veya otonom sinir sisteminde merkezi
duyarhhk suglanmaktadir [20]. Bizim c¢alismamizda da
literattirle uyumlu olarak cocuklarda bacak agrisinin en sik
%27,4 ile

bulunmustur.

nedeni hipermobilite sendromu olarak

Buylme agnisi 3-12 yas arasi ¢cocuklan etkileyen, genellikle
bacaklarda (dizin arkasi, uyluk ve baldirlarda), daha az siklikla
bacaklara ek olarak kollarda da gorilebilen, aksamlar ve
gece vakti ortaya ¢ikan, uykudan uyandirabilen, birkac
dakikadan birkag
bilinmeyen iyi huylu agrilar olarak tanimlanmaktadir [21].

saate kadar surebilen ve nedeni
Buylime agrisi kemikte lokalize olmaz. Bliylime adrisina
sabah tutuklugu, topallama eslik etmez. Cocuklar genellikle
gunliik aktivitelerinde sikinti yasamazlar. ilk kez 1800’lu
yillarda tanimlanmis olup etiyolojisi halen bilinmemektedir
[22]. Kas-iskelet sistemi anatomik bozukluklari ve D vitamini
eksikligi en ¢cok su¢lanan nedenlerdendir [23, 24]. Vehapoglu
ve ark. [24] 120 biyiime agrisi olan ¢ocugun %61,6'sinda 25-
Hidroksi D vitamini dizeyinin dusik oldugunu, 3 ay D
vitamini  takviyesiyle agnlarinin  dizeldigini  rapor
etmislerdir. Bununla birlikte, bu iliskiyi netlestirmek icin daha
[24].

Buylume agnisinin tanisi klinik kriterlere dayanmakta olup

fazla arastirmaya ihtiya¢ oldugu vurgulanmistir
aslinda bir diglama tanisidir. Agrinin yerlesimi, sikligi, zamani,
suresi, egzersizle iliskisi ve eslik eden sistemik semptomlar
mutlaka sorgulanmali ve iyi bir 6ykid alinmalidir [25].
Tedavisinde aileler iyi bilgilendirilmeli, agrilarin kendi
kendine sinirli ve iyi huylu oldugu séylenmelidir.
Analjezikler, pasif germe ve hipermobilitesi olan cocuklarda
ortez; agri yonetimi icin yardimc olabilir [26]. Bizim
calismamizda literatiirle uyumlu olarak hastalarin %15’inde
blylime agnsi saptanmistir. Bacak adrisi ile basvuran
cocuklarda bu tani unutulmamali ve hastalar buna gore

degerlendirilmelidir.

Osgood-Schlatter hastaligi tuberositas tibianin traksiyon
apofizitidir. Patellar tendon c¢ekme kuvvetleri nedeniyle
mikro avilsiyon kirigi olusur. Tipik olarak buyume ¢agindaki
kizlarda 8-13 yas, erkeklerde ise 10-15 yaglari arasinda
gorulir [11, 12]. Diz agrisinin geg ¢cocukluk ve erken ergenlik
déneminde en sik gériilen nedenlerinden birisidir. Ozellikle
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aktif spor yapan cocuklarda daha fazla goriilmektedir [12].
Genellikle  kendi
kendiliginden duizelir. istirahat, basit analjezikler, birkac
hafta spordan kacinma onerilir. Nadiren ortopedik girisim
gerektirir. Yaklasik %10’unda eriskin doneme gegebilir [11,
12]. Cahismamizda da literatiirle uyumlu olarak Osgood-
Schlatter hastaligi saptanan 39 hastada ortopedik girisim
ihtiyaci olmamistir.

kendini sinirlayarak 1yl i¢cinde

Sonug olarak ¢ocukluk ¢aginda bacak agrisi sik gorilen bir
yakinma olup, gereken bir durumdur.
inflamatuvar olmayan nedenlerden romatolojik hastaliklara,
enfeksiyonlara ve malignitelere kadar ¢ok sayida hastalik bu
duruma neden olabilmektedir. Organik nedenler ekarte

onemsenmesi

edildikten sonra buytume agrisi, hipermobilite sendromu ve
Osgood-Schlatter gibi benign nedenlerin de tanida akilda
tutulmasi onemlidir. Cocuklarda bacak agrisi Snemsenmesi
gereken bir yakinma olup hastalar iyi sorgulanmali ve ayirici
tani iyi yapilmalidir.

CIKAR CATISMASI / FINANSAL DESTEK BEYANI

Bu yazidaki hicbir yazarin herhangi bir ¢ikar catismasi yoktur.
Yazinin herhangi bir finansal destegi yoktur.

KAYNAKLAR

1. Goodman JE, McGrath PJ. The epidemiology of painin
children and adolescents: a review. Pain 1991: 46:247-
64.

2. De Inocencio J. Epidemiology of musculoskeletal pain
in primary care. Arch Dis Child. 2004; 89:431-4.

3. Gunz AC, Canizares M, Mackay C, Badley EM.
Magnitude of impact and healthcare use for
musculoskeletal disorders in the paediatric: a
population-based study. BMC Musculoskelet Disord
2012; 13:98.

4. Dobbe AM, Gibbons PJ. Common paediatric
conditions of the lower limb. J Paediatr Child Health
2017;53:1077-85.

5. Doughty RA. Growing pains. Del Med J 1988; 60:641-
4.

6. Champion D, Pathirana S, Flynn C, ve ark. Growing
pains: twin family study evidence for genetic
susceptibility and a genetic relationship with restless
legs syndrome. Eur J Pain 2012;16: 1224-31.

ORTADOGU TIP DERG 2020; 12(2): 181-185



Ortadogu Tip Dergisi / Ortadogu Medical Journal

10.

11.

12.

13.

14.

15.

16.

Remvig L, Jensen DV, Ward RC. Epidemiology of
general joint hypermobility and basis for the
proposed criteria for benign joint hypermobility
syndrome: review of the literature. J Rheumatol 2007;
34:804-9.

Pacey V, Tofts L, Adams RD, ve ark. Quality of life
prediction in children with joint hypermobility
syndrome. J Paediatr Child Health 2015; 51:689-95.

Cattalini M, Khubchandani R, Cimaz R. When flexibility
is not necessarily a virtue: a review of hypermobility
syndromes and chronic or recurrent musculoskeletal
pain in children. Pediatr Rheumatol Online J 2015;
13:40.

Viswanathan V, Khubchandani RP. Joint hypermobility
and growing pains in school children. Clin Exp
Rheumatol 2008; 26:962-6.

Achar S, Yamanaka J. Apophysitis and
Osteochondrosis: Common Causes of Pain in Growing

Bones. Am Fam Physician 2019; 99:610-8.

Circi E, Atalay Y, Beyzadeoglu T. Treatment of Osgood-
Schlatter disease: review of the
Musculoskelet Surg 2017; 101:195-200.

literature.

Spath M, Stratz T, Neeck G, ve ark. Efficacy and
tolerability of intravenous tropisetron in the treatment
of fibromyalgia. Scand J Rheumatol 2004; 33:267-70.

Wolfe F, Smythe HA, Yunus MB, Bennett RM,
Bombardier C, Goldenberg DL, et al. The American
College of Rheumatology 1990 criteria for the
Report of the
multicenter criteria committee. Arthritis Rheum 1990;
33:160-72.

classification of fibromyalgia.

Petersen HA. Leg aches. Pediatr Clin North Am 1977;
24:731-6.

Beighton P, Solomon L, Soskolne CL. Articular mobility
in an African population. Ann Rheum Dis 1973; 32:413-
8.

KA A

ORTADOGU MEDICAL JOURNAL 2020; 12(2): 181-185

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

Baxter MP, Dulberg C. Growing pains" in childhood--a
proposal for treatment. J Pediatr Orthop 1988; 8:402-
6.

Scheper MC, Engelbert RH, Rameckers EA, ve ark.
Children with generalized joint hypermobility and
musculoskeletal complaints: state of the art on
diagnostics, clinical characteristics, and treatment.
Biomed Res Int 2013; 2013:121054.

Tobias JH, Deere K, Palmer S, ve ark. Joint
hypermobility is a risk factor for musculoskeletal pain
during adolescence: findings of a prospective cohort

study. Arthritis Rheum 2013; 65:1107-15.

Castori M, Morlino S, Celletti C, ve ark. Re-writing the
natural history of pain and related symptoms in the
joint hypermobility syndrom Ehlers-Danlos syndrome,
hypermobility type. Am J Med Genet 2013;161A:
2989-3004.

Kaspiris A, Zafiropoulou C. Growing pains in children:
epidemiological analysis in a Mediterranean
population. Joint Bone Spine 2009; 76:486-90.

Evans AM, Scutter SD. Are foot posture and functional
health different in children with growing pains?
Pediatr Int 2007; 49:991-6.

Evans AM, Scutter SD, Lang LM, Dansie BR. “Growing
pains” in young children: a study of the profile,
experiences and quality of life issues of four to six year
old children with recurrent leg pain. Foot. 2006;
16:120-4.

Vehapoglu A, Turel O, Turkmen S, ve ark. Are Growing
Pains Related to Vitamin D Deficiency? Efficacy of
Vitamin D Therapy for Resolution of Symptoms. Med
Princ Pract 2015; 24:332-8.

Evans AM. Relationship between “growing pains” and
foot posture in children: single-case experimental
designs in clinical practice. J Am Pediatr Med Assoc
2003;93:111-7.

Uziel Y, Hashkes PJ. Growing pains in children. Pediatr
Rheumatol Online J 2007; 5:5.

185



Ortadogu Tip Dergisi

Ortadogu Medical Journal ﬁm

e-ISSN: 2548-0251

To cite this article: Gozuyesil E. Investigation of genital hygiene behavior: An example of slum area. Ortadogu Tip Derg 2020; 12(2): 186-193.
https://doi.org/10.21601/ortadogutipdergisi.7 15599

Original Article

Investigation of genital hygiene behavior: An example of slum area

Genital hijyen davranislarinin belirlenmesi: Gecekondu bélgesi 6rnegi

Ebru Gozlyesil ™

" Cukurova University, Adana, Turkey
* Corresponding author: Ebru Goéziiyesil E-mail: ebrugozuyesil@hotmail.com ORCID: 0000-0002-9193-2182
Received: 16 December 2019 Accepted: 8 March 2020

ABSTRACT

Aim: This study was conducted to evaluate the genital hygiene behaviors of women living in a slum area.

Method: This descriptive research, which was conducted with women living in low socioeconomic level in Akincilar and
Suluca region of Adana. The population of the study was composed of approximately 420 women who living in Akincilar
and Suluca region. The sample was calculated by simple random sampling method and 146 women were included in the
study. Data was collected using a Personal Information Form and Genital Hygiene Behaviors Inventory. The obtained data
was analyzed using Mann-Whitney U, Kruskal-Wallis and Post-hoc test statistics.

Results: It was determined that the average age of the women was 31.25+10.42, 48.6% of them are illiterate, all of them
married, not working and income perceptions are less than the income. It was determined that total median score of women
from Genital Hygiene Behaviors Inventory are 46. It was found that the difference between Genital Hygiene Behaviors
Inventory median scores of women according to educational status, educational status of spouses, perceptions of nutritional
status, smoking status and frequency of changing daily pad were significant (p<0.05).

Conclusions: In this research, it was determined that Genital Hygiene Behaviors of women living in a slum area are
insufficient.

Keywords: genital hygiene, women health, socioeconomic status
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0z
Amag: Bu arastirma gecekondu bdlgesinde yasayan kadinlarin genital hijyen davranislarinin belirlenmesi amaciyla
yapilmistir.

Yoéntem: Tanimlayici tipte bu arastirma, Adana’nin Akincilar ve Suluca bdélgesinde yasayan sosyoekonomik diizeyi diisiik
kadinlar ile yirutilmustur. Arastirmanin evrenini Akincilar ve Suluca bolgesinde yasayan yaklasik 420 kadin olusturmustur.
Orneklemi ise basit rastgele 6rneklem ydntemi ile hesaplanmis ve 146 kadin arastirmaya dahil edilmistir. Veriler; Kisisel Bilgi
Formu ve Genital Hijyen Davraniglari Envanteri kullanilarak toplanmistir. Verilerin degerlendiriimesinde Mann Whitney U,
Kruskal Wallis ve Post-hoc test istatistigi kullanilmistir.

Bulgular: Kadinlarin yas ortalamasinin 31,25+10,42 oldugu, %48,6'sinin okuryazar olmadigi, tamaminin evli oldudu,
calismadigi ve gelir durumu algilarinin gelirlerinin giderlerinden az oldugu belirlenmistir. Kadinlarin Genital Hijyen
Davranislari Envanteri toplam puan ortanca degeri 46 olarak saptanmistir. Kadinlarin egitim durumlari, eslerinin egitim
durumlari, beslenme durumu algilari, sigara icme durumlari ve giinliik ped degistirme sikligi degiskenlerine gore Genital
Hijyen Davranislari Envanteri toplam ortanca degerleri arasinda istatistiksel olarak anlamli farklilik saptanmistir (p<0,05).

Sonug: Bu arastirmada gecekondu bolgesinde yasayan kadinlarin genital hijyen davranislarinin yetersiz oldugu saptanmistir.

Anahtar kelimeler: genital hijyen, kadin sagligi, sosyoekonomik statii

INTRODUCTION

Genital infections are one of the health problems from
which women have frequently suffered. Genital infections
result from many reasons, among which the anatomical
structure ranks first. Although the normal vaginal flora in the
female reproductive system provides a natural protection
mechanism, the risk of the genital infection does increase
since the urethra, vagina and anus are juxtaposed [1,2]. In
addition, many factors including more than one partner,
inappropriate menstrual, toilet and post-coital hygiene
habits, the wear of narrow and synthetic clothing,
malnutrition, systemic diseases (diabetes), more than one
birth, miscarriage and curettage, long and intense stress,
long-term antibiotic and steroid use, vaginal douching,
tampon use, poor environmental conditions caused by low
socio-economic status, and lack of education contribute to
the development of genital infections [1,3,4]. Ensuring
genital hygiene is one of the most critical elements in the
protection and maintenance of women’s health and
reproductive health.

Susceptibility to the genital infection can increase when
great attention is not paid to genital hygiene. Serious
complications occur when the infection is not treated [5].
These complications are low birth weight infants, fetal
abortion and fetal death, congenital infections in the
cervical
[1,6].
psychological and sexual problems, social isolation, fatigue

newborn, ectopic pregnancy,

infertility and chronic pelvic pain

sepsis, cancer,

Moreover,
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and deterioration in the quality of life can be observed in
women [7].

Gypsies in Turkey go on with their lives especially in rural
areas [8]. It is known that half a million to 5 million Gypsy
citizens reside in Turkey [9]. From the past to the present, the
Gypsies have maintained their life along with many
problems such as social exclusion, poverty, unemployment,
housing, and the inability to access and benefit from basic
rights and services [8].

Gypsies in Turkey, in general, have been living in the slum
areas that are lack of sanitary conditions [10]. Early
marriages, adolescent pregnancies, drug addiction, infant
and child deaths, difficulties of nomadic life, insufficient
hygiene conditions, malnutrition, unprotected sexual
intercourse, unwillingness to use condoms, high incidence
of infectious diseases, limited use of healthcare resources,
lack of communication with health professionals and many
negative behaviors affecting health are more common

among Gypsies [11-13].

There are many studies examining genital hygiene
behaviors in Turkey [5,14-20]. However, a limited number of
studies investigating genital hygiene behaviors have been
found especially in disadvantaged groups [2,4,21-23].
Midwives and nurses play very important roles in the
protection, maintenance, and improvement of women’s
health. Therefore, identifying disadvantaged groups with
high
environmental risk factors, assessing whether women in this

especially low socioeconomic status and
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group are aware of the risk factors for the prevention of
genital infections and determining whether they need
education are the first actions to be taken in terms of
maintaining preventive health services. Thus, this study was
aimed to evaluate the genital hygiene practices of women
living in slum areas.

MATERIAL AND METHODS

Type of research: This study was conducted in a descriptive
manner to evaluate the genital hygiene behaviors of women
living in a slum area.

Research site: This study was carried out with women living
in Akincilar and Suluca that are densely populated by
Gypsies in the district Yuregir of Adana.

Population and Sample of Study: When the population of
the study is considered to consists of approximately 420
women living in Akincilar and Suluca, a minimum of n = 146
women able to be included in the study was calculated by
simple random sampling method whose population is
known and 146 women were included in the study.

Inclusion Criteria: All women, who accepted to participate
in the research and were Gypsies and married, were
included in the study. Women with communication
difficulties and mental disabilities were excluded from the
study.

Data Collection Forms and Tools: The study data were
gathered using a Personal Information Form and Genital
Hygiene Behavior Inventory (GHBI).

1- Personal Information Form: This is a 22-item data
collection form that is prepared by the researcher in
accordance with the literature review and evaluates socio-
demographic, obstetric and gynecological characteristics of
women [2,5,7,21].

2- Genital Hygiene Behavior Inventory: GHBI was
developed by Ege and Eryilmaz in 2005 [24]. The inventory
consists of 27 questions regarding general hygiene,
menstrual hygiene, toilet hygiene, and sexual hygiene. GHBI
is a one-dimensional measurement tool specific to Turkish
culture. The inventory is suitable for all sexually active
women found in a group of ages from 15 to 49. Questions in
GHBI were answered as “1-never”, “2-sometimes”, “3-often”,
“4-always. The negative items (17, 26 and 27) of the
inventory were coded in reverse order to ensure compliance
with the measurement. The lowest score from the inventory
was 27 and the highest score was 108. The total score from
the inventory gives the score of genital hygiene behavior. As

the score increases, it is understood that genital hygiene
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behaviors reach the desired level. Cronbach’s alpha

coefficient of the scale was 0.86 [24].

Data Collection: The data were gathered by the researcher
between May 10 to September 10, 2019. The researcher
went to the relevant areas once a week on average to collect
data. Data were collected through the face-to-face interview
method in a suitable environment by protecting the privacy
of women who meet the sampling criteria. Data collection
was completed within approximately 5-10 minutes.

Data Evaluation: Coding and evaluation of the data were
carried out in a computer environment. SPSS (Statistical
Package of Social Science) 24.0 software was used to analyze
the data. Frequency tables and descriptive statistics were
employed for the analysis of the data. Kolmogorov-Smirnov
test was used to test whether the data are normally
distributed, and it was found that they did not exhibit a
normal distribution. Mann-Whitney U test was used to
compare two independent groups with measurement
values while Kruskal-Wallis test was utilized to compare
three or more independent groups with measurement
values. The post-hoc test was used for further analysis.
Results were evaluated at a 95% confidence interval. p<0.05
was considered statistically significant.

Ethical Declarations: The study was conducted in
accordance with the principles of the Declaration of Helsinki.
The Ethics (Date: 06.05.2019,
Permission no: 2019/7/1) permission were obtained from

Committee Decision
Scientific Research and Publication Ethics Committee of
Osmaniye Korkut Ata University. In addition, the objective of
the study was explained to the participants and written
approval was obtained from them via an informed consent
form.

RESULTS

The mean age of the women was 31.25 + 10.42 (min: 20 -
max: 55). 48.6% of them were illiterate. All were married and
were not working. Their incomes were lower than their
expenditure. 53.4% of them had 3 or more children. 44.5%
of them did not use any contraceptive methods. 46.6% of
them had no normal vaginal discharge. 87.7% of them had
vaginal douching after sexual intercourse. 76.1% of them
changed pad four times or less a day at periods when
menstruation was intensified. Table 1 presents other
obstetric and

findings related to the descriptive,

gynecological characteristics of women.
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Table 1. Distribution of women according to descriptive, obstetric
and gynecological characteristics

Table 2. Mean of Genital Hygiene Behavior Scale (GHBS)
| Score mean of GHBI | Median (Min-Max)

Scale

Descriptive characteristics X+SD Min-Max
Age average 31.25+8.78 20-55
Average number of pregnancies 3.56+2.2 0-18
Average number of children 272413 0-9
Average number of curettages 0.74x1.0 0-7
Age average of menarche 12.65+1.2 10-17
Average of smoking per day 13.95+9.3 2-40

n %

Educational status
llliterate 71 48.6
Literate 6 4.1
Primary school 59 40.1
Secondary school 10 6.8
High school 0 0.0

Educational status of spouse
llliterate 39 26.7
Literate 9 6.2
Primary school 76 52.1
Secondary school 14 9.6
High school 8 55

Age
20-29 63 43.2
30-39 53 36.3
40-49 24 16.4
50-59 6 4.1

Working condition
No 146 100

Income perception
Income less than expenditure 146 100

Nutritional status perception
Good 26 17.8
Moderate 47 322
Poor 73 50.0

Number of pregnancies
0-2 46 315
3 and over 100 68.5

Number of living children
0-2 68 46.6
3 and over 78 53.4

Smoking status
Yes 45 30.8
No 101 69.2

Contraception Methods
OK 10 6.8
RIA 37 253
Condom 3 2.1
Withdrawal 14 9.6
Injection 9 6.2
Tube-ligation 7 4.8
No contraception 65 445

Menopause
Yes 5 34
No 141 96.6

Discharge
Normal, odorless, itchless 78 534
Anormal (malodorous/plentiful/itchy,cheesy) 68 46.6

Vaginal douching
Yes 128 87.7
No 18 123

Presence of gynecological disease
Yes 14 9.6
No 132 90.4

Frequency of changing pad (piece per day)

0-4 111 76.1
5 and over 35 239

ORTADOGU MEDICAL JOURNAL 2020; 12(2): 186-193

n=146
46 (36-58)

Total score of GHB | 46.17+4.27 |

The total median GHBI value of women was found as 46
(min: 36 - max: 58), as shown in Table 2. Cronbach’s alpha
value of the scale was calculated as 0.658. When the findings
comparing the GHBI scores according to the descriptive,
obstetric and gynecological characteristics of women were
examined, a statistically significant relationship was found
between women’s educational status and total median
values of GHBI (p<0.05). Further analysis revealed that the
difference results from the illiterate group (p<0.05; Table 3).
There had been a statistically significant relationship
between the education status of women'’s spouses and the
total median values of GHBI (p<0.05). Further analysis
showed that the difference is due to the group who finished
high school education (p<0.05; Table 3). There existed a
statistically significant relationship between the nutritional
status of women'’s spouses and the total median values of
GHBI [p<0.05). Further analysis demonstrated that the
difference was caused by the group with a poor perception
of nutritional status (p<0.05; Table 3). A statistically
significant relationship was found between the total median
values of GHBI according to the smoking status and daily
frequency of pad change of women (p<0.05; Table 3).

DISCUSSION

This study was conducted with women living in Akincilar
and Suluca rural areas of Adana. The mostimportant feature
of these areas is that the socio-economic level is low and
gypsies mostly live. It has been found that 48.6% of the
gypsy women living in the study area were illiterate, all of
them were not working, all of them had poor income
perceptions and 50% of them had poor perceptions of
nutritional status. Eskiocak et al. (2017) carried out a study
on the health of the gypsies living in Edirne. They reported
that being born as a gypsy constitutes a disadvantage in
terms of healthily holding on to life and gypsies live a
disadvantaged life in the fields of housing, nutrition,
education, employment and social security [25]. In addition,
it has been indicated that the research results carried out in
Turkey and worldwide are similar to the scene in Edirne.
These studies revealed that the unemployment rate is
higher in gypsies, and gypsies are poorer than non-gypsies
[25-27]. Kolukirik (2006) also reported that the biggest
problems perceived by the gypsies were unemployment,
poverty and lack of education [28]. Similarly, a study by
Tanriverdi (2014) reported that poverty and unemployment
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Table 3. Comparison of GHBI scores by the descriptive, obstetric
and gynecological characteristics of women

Total median Test
score of GHBI| statistics
(min-max)
Educational status
llliterate 44(36-57)
Literate 47.5(42-51)
Primary school 47(39-56) |X?=17.065
Secondary school 49.5(47-58) | p=0.002
Educational status of spouse
llliterate 45(36-58)
Literate 45(41-51)
Primary school 46(38-57)
Secondary school 48(41-51) |X*=10.639
High school 49.5(46-56) | p=0.031
Age
20-29 47(36-58)
30-39 46(39-55)
40-49 47(39-57) X?=0.787
50-59 41(38-46) p=0.675
Nutritional status perception
Good 49(44-54)
Moderate 46(36-58) [X?>=15.779
Poor 44(38-57) p=0.000
Number of pregnancies
0-2 46(36-58) Z=-0.154
3 and over 46(38-57) p=0.877
Number of living children
0-2 46(36-58) | Z=-0.380
3 and over 46(39-56) p=0.704
Smoking status
Yes 44(36-57) Z=-2.278
No 47(39-58) p=0.023
Contraception Methods
OK 45.5(42-50)
RIA 45(39-57)
Condom 47(44-48)
Withdrawal 47(39-55)
Injection 48(39-51)
Tube-ligation 50(40-50) | X?=2.760
No contraception 46(36-58) p=0.838
Menopause
Yes 40(38-56) 7=-1.926
No 46(36-58) p=0.054
Discharge
Normal, odorless, itchless 46(38-58) Z=-0.659
Anormal (malodorous/plentiful/itchy,cheesy)| 45(33-54) p=0.510
Vaginal douching
Yes 46(36-58) Z=-0.904
No 47(41-53) p=0.366
Presence of gynecological disease
Yes 44.5(39-56) | Z=-0.213
No 46(36-58) p=0.831
Frequency of changing pad (piece per day)
0-4 45(36-57) Z=-3.888
5and over 48(41-58) | p=0.000

Z-table value: Mann-Whitney U test, x2-table value: Kruskal-Wallis H test

were the most commonly experienced problems [11].
Consistent with the literature, the disadvantages from which
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the gypsies suffered are overlapped with our research
findings.

We found that 76.1% of gypsy women changed pad four
times or less a day at intensive periods of menstruation. The
low frequency of pad changing shows that women have
insufficient knowledge about the maintenance of genital
hygiene. In a study on the living conditions and genital
hygiene practices of seasonal agricultural workers, Yagmur
and Ergin (2017) found that only 12.2% of women changed
pad 4 or more times per day during menstruation [4].
Karatay and Ozvaris (2006) investigated the genital hygiene
practices of women living in the slum area and found that
93.3% of women changed pad 4 or less per day [2]. Dasikan
et al. (2015) reported that 50.4% of women changed their
pads or tampons 1-2 times per day [5]. Other studies also
reported that the frequency of changing pad during
menstruation was insufficient [14,23,29-31]. We established
that 87.7% of the gypsy women applied vaginal douching
after sexual intercourse. Vaginal douching, which destroys
the normal flora of the vagina, poses a high risk for many
female genital diseases and thus predispose women to
vaginal infections, is often preferred by women in many
countries of the world, especially in Muslim countries [18,32-
34]. Pete et al. (2019) reported that women in Cameron used
vaginal douching, which has been a cultural practice, and
that 53.8% of them have inherited this tradition from their
family [33]. Another study in Africa reported that they
performed mostly vaginal douching since black women
believed that the vagina contained germs [32]. Sunay et al.
(2011) reported that women performing vaginal douching
had a 3.9-fold higher risk of abnormal vaginal discharge than
those who did not [34]. Cangdl and Tokug (2013) reported
that almost all of the women clean their vagina after sexual
intercourse [15]. Other studies also indicated that vaginal
douching was performed by women within the range of 51.4
t0 87%[2, 5, 14, 18]. In line with these results, it is possible to
say that some incorrect practices of genital hygiene have still
continued to be done.

One of the important indicators of poor genital hygiene
behavior is abnormal vaginal discharge. Several studies
revealed that insufficient genital hygiene behaviors are one
of the most important reasons for vaginal infection [20,31].
We found that 46.6% of the gypsy women had abnormal
vaginal discharge (malodorous/abundant/itchy-cheesy).
Yagmur and Ergin (2017) reported that approximately one-
fifth of women working seasonally in agricultural activities
had previously faced vaginal infection [4]. Karatay and
Ozvaris (2006) stated that 72.8% of the women living in the
slum area experienced an abnormal discharge problem in
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the past and 28.7% of them have still suffered from
abnormal discharge problems [2]. Arslan Ozkan and Kulakag
(2011) reported that 30.1% of women prisoners faced
abnormal discharge problems [22]. In addition, Yilmaz and
Kahraman (2019) found the rate of incidence of abnormal
vaginal discharge as 62.7% [35]. Srivastava (2010) reported
that 72.6% of women living in the rural areas of India
developed one or more genital infections and that more
than half of the participating women had poor menstrual
hygiene practices [36]. All these results show us that women
living in regions with especially low socio-economic level
need more gynecological help and counseling.

In this study, the total median value of GHBI of women was

found as 46 (min: 36 - max: 58) (Table 2). When the lowest
score to be obtained from the scale is 27 and the highest
score is 108, it can say that the total median values of GHBI
of gypsy women are less than expected. This is a possible
outcome in especially gypsies who are regarded as
disadvantaged groups. When the relevant studies are
examined, llgaz et al. (2015) found that the total score of
GHBI was 72.1, and genital hygiene behaviors in women
living in regions with low socioeconomic level were 5.5
times more negative than those living in regions with high
socioeconomic level [21]. Arslan Ozkan and Kulakac (2011)
found the mean GHBI of female prisoners to be 86.6 [22].
Karatay and Ozvaris (2006) also reported that rural life entails
a risk for genital hygiene behaviors. A study on Indian
women revealed that genital infections were more common
in rural areas than in urban those [37]. Research results show
that rural life poses a risk for genital hygiene.

A statistically significant relationship was found between
the total median values of GHBI of women according to their
educational background (p <0.05). Further analysis revealed
that the difference was due to the illiterate group (p <0.05;
Table 3). In other words, a low level of education leads to a
decrease in the total score of GHBI. The studies have already
reported that the education level of gypsies is generally low
[11,25,28]. Tanriverdi et al. (2014) found that gypsies
suffered badly from negativities such as unhealthy nutrition,
adverse environmental conditions, inadequate use of
secondary and tertiary health care services, poor hygiene
and insufficiency in healthy lifestyle behaviors [11]. Kostu
and Beydag (2009) stated that the genital hygiene behaviors
of women in high school and higher education level were
better [14]. Dasikan et al. (2015) found that women with the
educational of primary education and below
experienced more complaints of genital discharge [5].

level

Yagmur and Ergin found vaginal infection to be mostly seen
in the illiterate group [4]. A statistically significant

ORTADOGU MEDICAL JOURNAL 2020; 12(2): 186-193

relationship was found between the total median values of
GHBI according to women's perceptions of nutritional status
(p <0.05). Further analysis showed the difference resulted
from the group with a poor perception of nutritional status
(p <0.05; Table 3). Women with poor nutritional status
perception had lower total median values of GHBI.
Tanriverdi et al. (2014) reported that gypsies could not eat
properly due to economic deficiency in general [11]. Half of
the women participating in our study were found to have
poor perceptions of nutrition. We can say that these
emergent outcomes are caused by low socioeconomic level.

Tannverdi et al. (2014) reported that smoking was
widespread among gypsy women [11]. A statistically
significant relationship was found between the total median
values of GHBI according to the smoking status of women (p
<0.05; Table 3). Smoking women had lower total median
values of GHBI. We can say that the general health outcomes
of women who do not exhibit healthy lifestyle behaviors
may be poor and their genital hygiene behaviors may also
be more negative. There was a statistically significant
relationship between the total median values of GHBI of
women according to the frequency of daily pad change
during the menstruation period (p <0.05; Table 3). Women
changing pad 5 or more times per day had a higher total
median value of GHBI. Kostu and Beydag (2009) found that
women with more frequent pad change daily had a higher
mean score of GHBI [14]. Yagmur and Ergin (2017) found that
vaginal infections were highly seen in those with the
insufficient frequency of daily pad changing [4]. Kahyaogulu
Sit (2016) reported that changing pad less than 4 during the
intensive days of menstruation increases the incidence of a
genital infection [17]. Our results show that women
frequently changing pads during menstruation care more
about genital hygiene behaviors.

CONCLUSIONS AND RECOMMENDATIONS

The results of this research suggest that women living in
slum areas of the province Adana are poor genital hygiene
behaviors and women'’s genital hygiene behavior is affected
by educational level, nutritional status, smoking status, and
frequency of changing pad daily. It has been found that
women have educational requirements of genital hygiene
behaviors.

In line with these results, the researcher prepared a training
program involving the protection of genital infections and
the proper application of genital hygiene practices for
women living in the study area.
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Long-term compliance to continuous positive airway pressure therapy in
patients with severe sleep apnea syndrome

Siddetli uyku apne sendromu olan hastalarda siirekli pozitif hava yolu
basinci tedavisine uzun streli uyum

Meltem Tulgar ™ =, Murad Mutlu ? 2, Melike Yiiceege 3 ', Hikmet Firat 3 =, Sadik Ardig *

Yildirim Beyazit University, Faculty of Medicine, Department of Otorhinolaryngology, Ankara, Turkey

2 Ankara Diskapi Yildirim Beyazit Training and Research Hospital, Department of Otorhinolaryngology, Ankara, Turkey

3 Ankara Diskapi Yildirim Beyazit Training and Research Hospital, Department of Chest Diseases and Sleep Center, Ankara, Turkey
4 Faculty of Medicine, Kafkas University, Kars, Turkey

* Corresponding author: Meltem Tulgar E-mail: tulgarmeltem@gmail.com ORCID: 0000-0002-2537-4573

Received: 2 January 2020 Accepted: 4 March 2020

ABSTRACT

Background and Aim: Compliance is the adherence of the patient to continuous positive airway pressure (CPAP) therapy
after his/her decision to start treatment. The aim of this study is to evaluate the compliance to CPAP therapy in a large patient
population and the results were presented after 5 years of follow-up period in order to emphasize long-term compliance
with CPAP treatment in the light of the literature.

Materials and Methods: Patients who could not afford CPAP device or attend regular controls were excluded from the
study and the remaining 174 patients were included in the study. At the end of 5 years, the patients were called back. A total
of 110 patients met the eligibility criteria for the study110 patients (79 males, 31 females) whose charts were reviewed.

Results: Fifty of 110 study participants (45.5%) regularly used CPAP device for =4 hours and the remaining 60 (54.5%)
patients did not use CPAP device regularly. At the end of 5 years, we found that 36.4% of the patients used the device 4
hours a night. AHI severity does not affect adherence to the device and compliance rates (?=2.743; p=0.254).

Conclusion: The patients compliance rates with CPAP device was found concord with the literature. This study conveys
greater importance than other relevant studies in the literature in that it encompasses a larger patient population followed
up for a longer period.

Keywords: sleep apnea syndrome, positive airway pressure, compliance
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0z
Giris ve Amag: Kompliyans, hastanin tedaviye baslama kararindan sonra sirekli pozitif havayolu basinci (CPAP) tedavisine

uymasidir. Bu calismanin amaci, genis bir hasta populasyonunda CPAP tedavisine uyumu degerlendirmektir ve sonugclar
literatlr 1s1ginda CPAP tedavisine uzun vadeli uyumu vurgulamak amaciyla 5 yillik takip stresinden sonra sunulmustur.

Gerec¢ ve Yontem: CPAP cihazi alamayan veya diizenli kontrollere katilamayan hastalar ¢alismaya alinmadi ve kalan 174
hasta calismaya dahil edildi. 5 yilin sonunda hastalar geri cagrildi. Toplam 110 hasta, ¢izelgeleri gézden gegirilmis 110 hasta
(79 erkek, 31 kadin) icin uygunluk kriterlerini karsilamistir.

Bulgular: Calismaya katilan 110 kisiden 50'si (%45,5) dlizenli olarak =4 saat CPAP cihazi kullanmis ve geri kalan 60 (%54,5)
hasta diizenli olarak CPAP cihazi kullanmamistir. 5 yilin sonunda hastalarin %36,4'linilin cihazi gece 4 saat kullandigini tespit
ettik. AHI siddeti cihaza uyumu ve uyum oranlarini etkilemez (x2 = 2,743; p = 0,254).

Sonug: Hastalarin CPAP cihazina uyum oranlar literatlirle uyumlu bulunmustur. Bu calisma, daha uzun siire takip edilen
daha genis bir hasta populasyonunu kapsamasi bakimindan literatiirdeki diger ilgili calismalardan daha fazla 6nem

tasimaktadir.

Anahtar kelimeler: uyku apne sendromu, pozitif hava yolu basinci, kompliyans

INTRODUCTION

Obstructive sleep apnea syndrome (OSAS) is an important
health problem characterized by cessation of airflow within
the upper respiratory tract, oxygen desaturation and
interruption of sleep and may be associated with significant
morbidity and mortality [1,2]. Continuous Positive Airway
Pressure (CPAP) therapy which is based on the principle of
maintaining patency of upper respiratory tract by external
application of positive pressure on the upper respiratory
tract during sleep is a “gold standard” treatment modality
for respiratory system disorders occurring during sleep
especially in patients with severe OSAS [3,4]. Since CPAP
devices show their ameliorating effects only during their
application, they haven't any completely curative effect.
Therefore, the patient benefits from the treatment as long as
he/she uses the device [5]. On this issue according to
generally accepted principle, total application time of the
device should last more than 70% of the duration of the
patient’s treatment and at least 4 hours a night [6]. Despite
its benefits, compliance to CPAP is at a suboptimal level.

Compliance is the adherence of the patient to CPAP therapy
after his/her decision to start treatment [7]. When we review
the studies on compliance to CPAP treatment, based on the
self-reports of the patients, compliance rates range between
65 and 90%, while control systems have revealed that 29-83
% of the patients are using their CPAP devices [8]. Detection
of higher usage rates have been associated with feedback
received only from the patients themselves [9]. Very few
studies have evaluated long-term CPAP use objectively and
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still very scarce number of these studies have been
performed with more than 50 patients. Only very few of the
researchers have followed up their patients for more than
oneyear [10,11].

In this study, compliance to CPAP therapy in our large
patient population was evaluated and our results were
presented after 5 years of follow-up period in order to
emphasize long-term compliance with CPAP treatment in
the light of the literature. This study conveys greater
importance than other relevant studies in the literature in
that it encompasses a larger patient population followed up
for a longer period.

PATIENTS AND METHODS

Study design: The study was performed in the Ankara
Diskapi Yildirim Beyazit Training and Research Hospital
between 2008 and 2017. It is a prospective study. The
patients who presented with snoring, excessive daytime
sleepiness and apneic symptoms to our outpatient clinic
were hospitalized overnight in the sleep laboratory and
polysomnographic (PSG) examinations were conducted.
Number of apneic, hypopneic episodes per hour was
defined as apnea-hypopnea index (AHI). Based on AHI the
patients were classified as mild (AHI=5-15), moderate
(AHI=15-30) and severe OSAS (AHI>30). CPAP therapy was
recommended for patients with moderate OSAS with risk
factor(s) or severe OSAS. These patients were hospitalized
for one more night and CPAP therapy was titrated. Patients
who could not afford CPAP device or attend regular controls
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Table 1. Descriptive analyses of the patients included in the study

Table 2. Compliance according to gender

Oxygen desaturation index 39.9(40.1) (1.7-133.4)
T90 30.4 (122.9) (0.0-386.0)

. meanSD (min-max) PAP compliance | PAP compliance p p
Variables . . Gender
median (IQR) (min-max) =4 hours <4 hours Value | Value
Age 47.4+7.3 (28.0- 61.0) Male
37/79 42/79 0.180
Pressure (mmHg) 9.7+2.5 (5.0-15.1) (n=79) .
i .0 (2.0) (4.0- 7. Femal '
Compliance (h/day) 6.0 (2.0) (4.0-7.0) emale 13/31 18/31 0245
Apnea hypopnea index 45,6 (40.0) (12.4-122.3) (n=31)

Table 3. Compliance according to apnea hypopnea index

Median O saturation 91.7 (5.1) (60.0-95.9) AN PAP compliance | PAP compliance | p p
Minimum Oz saturation 77.0 (14.0) (48.0-89.0) =4 hours <4 hours Value | Value
PaO; 81.0+9.7 (57.5-103.9) 0-30 9 (18%) 19 (31.7%) 0.114
PaCO: 36.0+3.5 (28.9-44.9) 30-70 28 (56%) 29 (48.3%) 0.245 | 0.254

sO; 95.8 (1.9) (90.5-98.9) >70 13 (26%) 12 (20%) 0.226

T90 = % sleep time below Sp0;

were excluded from the study. At the end of 5 years, the
patients were called back. We could get in touch with
patients whose phone numbers and/or addresses were
unchanged. Stored data of the devices were examined to
estimate total and daily compliance rates. Besides, arterial
blood gas values of all patients were noted. Ethics
committee approval was obtained for the study.

Statistical analysis: Data were analyzed using IBM SPSS
Statistics 21.0 (IBM Corp. Released 2012. IBM SPSS Statistics
for Windows, Version 21.0. Armonk, NY:IBM Corp.). A normal
distribution of the univariate data was checked using
Shapiro-Wilk test. Parametric tests were applied to data of
normal distribution and non-parametric tests were applied
to data of questionably normal distribution. Data are
expressed as mean+SD or median (interquartile range), as
appropriate. All differences associated with a chance
probability of .05 or less were considered statistically
significant.

RESULTS

Patients who could not afford CPAP device or attend regular
controls were excluded from the study and the remaining
174 patients were included in the study. At the end of 5
years, the patients were called back. A total of 110 patients
met the eligibility criteria for the study. Of the 110 patients
(79 males, 31 females) whose charts were reviewed, the
mean was 47.4+7.3 (range, 28 to 61) years. Individual data of
the patients were presented in descriptive analyses (Table
1). Fifty of 110 study participants (45.5%) regularly used PAP
device for =4 hours and the remaining 60 (54.5%) patients
did not use PAP device regularly.

The patients used various brands of PAP devices (19 patients
(38.0%) Goodknight 420E (Puritan Bennett/Tyco Healthcare;
Pleasanton, CA), 13 patients (26.0%) Horizon LT plus
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(DeVilbiss/Sunrise Medical; Carlsbad, CA), six patients
(12.0%) AutoTREND (Hoffrichter GmbH; Schwerin,
Germany), two patients (4.0%) EvoCPAP (Evo804
comfortPAP, two patients (4.0%) SleepStyle™ 600 series
(Fisher & Paykel Healthcare Limited, Auckland, New Zeland),
two patients (4.0%) REMstar auto (Respironics; Murrysville,
PA), two patients (4.0%) SOMNOsmart 2 (Weinmann GmbH;
Hamburg, Germany), one patient (2.0%) Magellan (MAP;
Munich, Germany), one patient (2.0%) Medical Industries
Moritz BiPAP
(ResMed; Germany). Positive airway pressure was delivered
using APAP (14/50; 28.0%), BIPAP (4/50; 8.0%), BPAP
(12/50;24.0%) and CPAP (20/50; 40.0%) The
compliance of CPAP users was 6.0+1.0 hr/d. Compliance
with the device did not differ between male and female
patients (p=0.642) (Table 2).

(Sleepap; America), one patient (2.0%)

devices.

Besides the patients were divided into three groups
according to their AHI values and compliance rates for each
group were examined. The patients with AHI values of 0-30,
30-70 and =70 constituted Groups 1, 2 and 3, respectively.
Accordingly, AHI severity does not affect adherence to the
device and compliance rates (y?=2.743; p=0.254) (Table 3).

DISCUSSION

Compliance with the device used has an important role in
the success of PAP therapy. Compliance is defined by the
patient’s adherence to PAP therapy, after he/she decided to
start the therapy. After a night passed in sleep centers on
PAP therapy, nearly 70% of the cases accept to continue
their treatment at home. However, problems arising within
the first week of therapy decrease PAP use and within the
first months 10% of the patients discontinue PAP therapy
[12]. Studies on compliance have not demonstrated any
correlation between compliance and

age, gender,
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educational level, economical status and personality [13]. In
our study, a statistically significant difference was not found
between the compliance, gender and age of the patients.

Compliance to PAP therapy is evaluated with the duration of
PAP usage. Application period of the PAP device is
determined by either asking the patient or looking at the
time counters on the monitor of the PAP devices. If only
patients self-reports are taken into consideration then
compliance rates ranges between 65 and 90 percent [8].
Compliance rates drop to 46 % when counter system is used
[8]. Krieger et al. estimated long-term compliance using time
counter of the CPAP device and after a nearly 8 month-
follow-up period, more than 90 % acceptance rates were
reported for 46 patients with OSAS [10]. This phenomenon
was taken into account in our study and time counter
systems of the devices were checked to obtain data that are
more precise.

For a satisfactory compliance, investigators have various
criteria. For a successful use of a PAP device, as a consensus,
PAP device should be used during 70% of the required time
period and at least 4 hours a night. Some investigators have
reported that 4 hours of PAP use is required to ensure
adequate oxyhemoglobin saturation [7], while others
advocated PAP use for 6 nights a week and at least 6 hours a
night [12,14,15].

In our study, 50 (45.5%) patients used PAP device and 60
(54.5%) patients did not use this device. At the end of 5 years,
we found that 36.4% of the patients used the device 4 hours
a night, which is in compliance with the literature. In our
study, 20 (40.0%) patients used CPAP, while 30 (60.0%)
patients did not use it. Any significant difference (i.e.
between AHI values) between the severity of the disease in
patients who used or did not use CPAP device was not
found, while airway pressures in PAP users were significantly
lower than non-users.

In our study, in order to determine if severity of OSAS
affected compliance, the patients were divided into three
groups according to AHI values and for each group
compliance rates for each group were estimated.
Accordingly, increased AHI does not affect adherence to the

device use and compliance (y3?=2.743; p=0.254).

In a study performed on 24 patients by Sanders et al., long-
term (10+£8 months) compliance to CPAP therapy at home
was analyzed and long-term compliance rate of 75 % was
detected [16]. In a multicentered prospective European
study, 75% of the cases were regular CPAP users [15].
According to the definition of regular usage in this study,

ORTADOGU MEDICAL JOURNAL 2020; 12(2): 194-199

during the 70% of the first 3 months of the treatment period,
the patients used their PAP devices for 4 hours a night. In the
same study, compliance rate in the USA was found to be 46
percent. This difference was said to stem probably from
cultural diversities or different methods of patients’
monitorization. Kribbs et al. followed up compliance of 35
patients by tracking monitor displays of CPAP devices. Even
though 60 % of the patients reported CPAP use every night,
in fact only 16 (46%) patients used CPAP device regularly for
at least 4 hours during 70 % of the duration of their
monitorization period [17]. Rauscher et al., reported that
after the first night on CPAP therapy, 47 of 65 (72%) patients
accepted treatment at home. Age, gender, body weight,
daytime Pa02 values did not differ between those accepted
or rejected CPAP use [18]. However, in the study by Rolfe et
al. during 78 months of the follow-up period, long-term
CPAP use was reportedly accepted by 64% of the patients. In
patients with excessive daytime sleepiness and severe
hypoxemia, rate of acceptance is at its highest level.
Hypoxemia has been indicated to be the best indicator of
acceptance of CPAP [14]. In a study by Hoffstein et al. 105
(70.9%) out of 148 patients continued to use PAP device for
a mean period of 17+11 months [9]. Majority (81%) of the
cases perceived CPAP as an effective treatment and 83% of
them reported a subjective improvement. The authors
emphasized that compliance was not correlated with
severity and side effects of the disease. They also indicated
that rather awareness of symptomatic improvement by the
patients and their desire to get well would increase
compliance.

Hussain, S.F. et al. reported that obesity, excessive daytime
sleepiness, witnessed apnea and improvement of daytime
symptoms following use of CPAP were predictors of
improved compliance. Use of antidepressants and CPAP
induced sleep disturbances were predictors of poor
compliance.

Lee et al. [20] reported that in southeast Asian population
almost half of all patients with significant OSA rejected CPAP
treatment upfront, but adherence among those who started
CPAP is comparable to other reports. Challenges with CPAP
acceptance as well as CPAP adherence need to be addressed
to improve outcomes.

When all these studies are reviewed, the most effective
factors on compliance to PAP use appear to be symptomatic
improvement after CPAP use and excessive daytime
sleepiness. The correlation between severity of sleep apnea
and compliance is not a stable finding.
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CONCLUSION

In this study, compliance with PAP device in our large
patient population was evaluated after 5 years of follow-up
period in order to emphasize long-term compliance with
CPAP treatment. Our study conveys greater importance
than other relevant studies in the literature in that it
encompasses a larger patient population followed up for a
longer period. Feedback provided from the stored data of
the device, instead of the patients’ self-reports yielded
outcomes that are more objective and increased reliability
of the study. We think that our study will shed light on future
studies investigating the ways of increasing compliance of
the OSAS patients to PAP therapy.
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Is HbA1c level affected by high triglyceride levels?
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0z

Giris: Diyabetik hastalarda trigliserid yiiksekligi, diisiik dansiteli lipoprotein (LDL) kolesteroliin artisi ve yiiksek dansiteli
lipoprotein (HDL) kolesteroliin diisuikligu ile karakterize aterojenik dislipidemi gorilir. Lipoprotein anormallikleri diyabetli
hastalarda goriilen koroner arter hastaligi riskinin artmasini agiklamaktadir. Tip 2 diyabetli hastalarin %30-60'inda dislipidemi
oldugu tahmin edilmektedir. Glikolize hemoglobin (HbA1c) degerinin yiksek olmasi kot glisemik kontroliin yaninda
komplikasyon riskinin artmis olabileceg@ini gostermekle birlikte ayrica hastanin dislipidemi yoniinden arastiriimasi ve uygun

hastalarin tedavi edilmesi agisindan dnemlidir. Bu calismamizda trigliserid degerinin yiiksek HbA1c degerinden etkilenip
etkilenmedigini, aralarinda iliski olup olmadigini tespit etmek icin planladik.

Gere¢ ve Yontemler: Temmuz 2017 ile Temmuz 2019 tarihleri arasinda Diyarbakir Gazi Yasargil Egitim ve Arastirma
Hastanesi Dahiliye Poliklinigi'ne basvuran diyabetes mellitus tanili hastalar retrospektif olarak tarandi. Bu hastalar arasinda
HbA1c >6,5 ve trigliserid diizeyi 150-1000 mg/dI'nin arasinda olanlar calismaya dahil edildi.

Bulgular: Hastalarimizin 2492'si kadin (%62), 1564'G erkek (%38) idi. Hastalarimizin ortalama yasi 53'tl (min-max; 18-65).
HbA1c, trigliserid, cinsiyet, yas ve glukoz arasinda yapilan istatistiksel karsilastirmada; HbA1c'nin trigliserid, yas ve glukoz ile
anlamh farklilik gosterdigi (Sirasiyla; p degerleri: 0,000, 0,027, 0,000), cinsiyet ile istatistiksel olarak anlaml fark olmadigi (p:
0,723), trigliseridin ise HbA1c, yas, glukoz ve cinsiyet ile anlamli farklilk gosterdigi goriildi (Sirastyla; p degerleri: 0,000, 0,000,
0,000, 0,001).

Sonuglar: HbA1c diizeyinin trigliseridin ylikselmesinden etkilenmedigi ve diisiik sonuclara neden olmadigi goériildi. Ayrica
yas ile birlikte trigliserid, HbA1c ve glukoz diizeyinde diisiis olmasi ile HbA1c dizeyi artikca trigliserid diizeyinde de artis
izlenmesinin calismamizin en 6nemli verisi oldugunu disiinmekteyiz. Diyabetik hastanin glukoz regilasyonunun
saglanamamasinin lipid profilini olumsuz etkiledigini ortaya koymasi acisindan bu calismamizin degerli oldugunu
disinmekteyiz.

Anahtar kelimeler: HbA1c, glukoz, trigliserid, yas

© 2020 by the authors; licensee MEDITAGEM Ltd., Turkey. This article is an open access article distributed under the terms and
conditions of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/4.0/).
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ABSTRACT

Aim: Diabetic patients have atherogenic dyslipidemia characterized by increased triglyceride, increased low-density
lipoprotein (LDL) cholesterol, and low-density lipoprotein (HDL) cholesterol. Lipoprotein abnormalities explain the increased
risk of coronary artery disease in patients with diabetes. It is estimated that 30-60% of patients with type 2 diabetes have
dyslipidemia. The high HbA1c value indicates that the risk of complications may be increased in addition to poor glycemic
control, but it is also important in terms of investigating the patient for dyslipidemia and treating appropriate patients. In
this study, we planned to investigate whether HbA1c is affected by high triglyceride values and whether triglyceride
elevation may indicate low HbA1c.

Material and Methods: In this study, Diabetic patients aged between 18-65 years with HbA1c > 6.5 who applied to
Diyarbakir Gazi Yasargil Training and Research Hospital Internal Medicine Clinic between July 2017 and July 2019 were
included.

Results: In our study we found a negative relationship between the age of our patients and HbA1¢, glucose and triglycerides.
There was a linear correlation between HbA1c and triglyceride. In parallel with the rise of triglyceride, there was also an
increase in HbA1c.As glucose and triglyceride increased, HbA1c also increased.

Conclusion: HbA1c level was not affected by elevated triglyceride and did not cause low results. We also think that the
decrease in triglyceride, HbA1c and glucose levels with age and the increase in triglyceride level as HbA1c level increases are
the most important data of our study. We think that this study is valuable in terms of demonstrating that failure of glucose

regulation in diabetic patients adversely affects lipid profile.

Keywords: HbA1c, glucose, triglyceride, age

GiRiS

Diabetes mellitus (DM), insiilinin etki etmedigi veya insilinin
eksikligi  nedeniyle yag, protein ve
karbonhidrattan yeterince faydalanamadigi, devaml tibbi
bakim gerektiren, en sik goriilen kronik endokrin
metabolizma hastaligidir [1]. DM'nin diinyada ve llkemizde
sikhgr giderek artmaktadir [2]. Diyabet
Federasyonu (IDF) ‘ya gore, diinya genelinde 2019 yilinda

hiicrelerin

Uluslararasi

gorilen 463 milyon diyabet hasta sayinin 2045 yilina
gelindiginde 700 milyon diyabet hastasina ulasmasi
bekleniyor [3].

DM’ de gorilebilen komplikasyonlar; retinopati, nefropati ve
noropati gibi mikrovaskiiler ile koroner arter hastaligi, inme
ve alt ekstremitelerin iskemisi gibi makrovaskdler
komplikasyonlardir. DM'li bireylerde normal popilasyona
gore mortalite artmaktadir. Mortalitenin artmasinin esas

nedeni makrovaskuler komplikasyonlardir [4].

Diyabette trigliserid yuiksekligi, diisiik dansiteli lipoprotein
(LDL) kolesteroliin artisi ve yiiksek dansiteli lipoprotein
(HDL) kolesteroliin dustklugu ile karakterize aterojenik
dislipidemi gorilir. Lipoprotein anormallikleri diyabetli
hastalarda gorilen koroner arter hastaligi riskinin artmasini
aciklamaktadir. Tip 2 diyabetli hastalarin %30-60'inda
dislipidemi oldugu tahmin edilmektedir [5].

ORTADOGU MEDICAL JOURNAL 2020; 12(2): 200-205

instilin direnci olan hastalarda, hormon duyarli lipaz
inhibisyonunda azalma olur ve adipoz dokudan karacigere
serbest yag asidi gecisi artar. insiilin karacigerde lipoprotein
lipaz (LpL) enzim aktivitesini dlzenler ve apolipoprotein
Uretimini etkileyerek diyabetik dislipidemi gelisir [6,7].
Hipertrigliseridemi (HTG); Trigliserid diizeyinin 150 mg/dl
fazla olmasi olarak tanimlanir. Trigliserid diizeyi hafif HTG
(150-499 mg/dl), orta HTG (500-880 mg/dl) ve siddetli HTG
(>880 mg/dl) olarak siniflandirlir [8]. HTG kardiyovaskdler
morbidite ve mortalitenin nedenlerinden biridir ve
hipertrigliseridemi hastalarinda pankreatit ve yagli karaciger
hastaligi riskinde artis s6z konusudur [9]. Diyabeti
olmayanlara gore diyabetik hastalarda aterojenik lipid profili
daha yiiksek oranda gorulir ve bundan dolayi dislipidemik
diyabetiklerde kardiyovaskiiler mortalite orani daha
Lipid diyabetik  hastalarda
hedeflenen degerlere dislrilmesi

yuksektir. dizeylerinin
ile kardiyovaskiler

komplikasyonlar ve mortalitenin azaldigi gosterilmistir [10].

Glikolize hemoglobin (HbA1c) diyabetik hastalarin tani ve
tedavi takiplerinde rutinde kullanilan ortalama son 3 aylik
glisemik dlzeyi gosteren bir parametredir. Diyabetik
komplikasyon gelisme riski
HbA1c'de bir birimlik artis dislipidemiden bagimsiz olarak

acisindan da fikir veren

iskemik kalp hastaligi gelisme riskini yaklasik %18 arttirir

[11]. HbAl1c degerinin yiksek olmasi koti glisemik
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Trigiserid duzeylerinin gruplandirilmasi
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Resim 1. Trigiserid duzeylerinin gruplandirilmasi

kontroliin yaninda komplikasyon riskinin artmis olabilecegi
ve hastanin dislipidemi yoniinden arastirilmasi ve uygun
hastalarin  tedavi edilmesi agisindan 6nemlidir. Bu
calismamizda  trigliserid  degerinin  yiksek HbATlc
degerinden etkilenip etkilenmedigini, aralarinda iliski olup
olmadigini tespit etmeyi amacladik.

GEREC VE YONTEM

Bu calismamiz Diyarbakir Gazi Yasargil Egitim ve Arastirma
Hastanesi Dahiliye Poliklinigi'ne son 2 yilda (Temmuz 2017-
Temmuz 2019) basvuran tiim tip 2 diyabet hastalari Gizerinde
yapildi. Calismamiz retrospektif olarak hastanemiz dahiliye
poliklinigine diyabet rutin kontrolleri icin gelen ve 3 aylk
periyodlarla bakilan rutin a¢lik glukoz, HbA1c ile trigliserid
degerleri alinarak yapildi. Calismaya 18-65 yas arasi HbA1c
>6,5 olan diyabetik hastalardan trigliserid diizeyi 150-1000
mg/dlI'nin arasinda olanlar alindi. HbA1c diizeyi Arkray-
HA8180 cihazinda HPLC yontemiyle, glukoz
diizeyleri heksodimeraz yontemiyle ve trigliserid dizeyi

Adams

kalorimetrim yontem ile Roche Cobas C701 Brea cihazinda
calisild.

Etik kurul onay:: Bu calismanin etik kurul onami hastanemiz
etik kurulunca 2019/329 sayi ile alinmustir.

Istatistiksel Analiz: Calismada elde edilen sayisal veriler;
aritmetik ortalamazstandart sapma (SS), kategorik veriler;
frekans (yiizde) olarak ifade edildi. istatistiksel analizler SPSS
22,0 paket programi kullanilarak yapildi. Normal dagilima
uygunluk Kolmogorov Smirnov testi ile degerlendirildi.
Gruplar arasindaki farkliliklar gerektiginde Kruskal Wallis
testi  ile arastirldi.  Gruplar

arasi  korelasyon
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Tablo 1. Hastalarimizin cinsiyet dagilimina gore Trigliserid, HbA1c,
Glukoz ve Yas ortalamalari

Kadin(ort.)| SS | Erkek(ort.) | SS | Toplam | SS
Yas 53 7,95 53 9,13 53 8,46
Trigliserid 236 123,4 247 154,3 240 136,4
HbA1c 8,8 2,21 89 2,17 89 2,2
Glukoz 192 105,5 197 102,7 194 104,4

Ort. Ortalama, SS: standart sapma

degerlendirmeleri ‘Spearman Testi’ kullanilarak yapildi.
istatistiksel anlamlilik icin p<0,05 degeri kabul edildi.

BULGULAR

Calismamiza alinan 4017 hastanin 2492'si kadin (%62),
1564’0 erkek (%38) ve ortalama yasi 53'tli (min-max; 18-65).
Hastalar Trigliserid diizeylerine godre lic gruba ayrildi.
Trigliserid diizeyi 150-250 mg/dl olanlar hafif, 251-499 mg/d|
olanlar orta ve 500-999 mg/dl olanlar ise agir HTG olarak
gruplandinldi. Hafif grupta 2167 kisi (%53,9), orta grupta
1564 kisi (%38,9) ve adir grupta 286 (%7,1) kisi yer aldi
(Resim 1).

Tim hastalanimizin yas ortalamasi 53, TG ortalamasi 240
mg/dl, HbA1c ortalamasi %8,9 ve glukoz ortalamasi 194
mg/d| olarak bulundu. Cinsiyetlere gére dagilim Tablo 1'de
ozetlendi.

Yaptigimiz cahismada hastalarimizin yasi ile HbA1c, glukoz
ve trigliserid arasinda negatif bir iliski goruldi. HbA1c ile
trigliserid arasinda ise dogrusal bir korelasyon olup
trigliseridin  yUkselmesine paralel olarak HbAl1c'de de
yukselme oldugu gorildi. Glukoz ve trigliserid arttikca

HbA1c de artmaktaydi (Tablo 2).

ORTADOGU TIP DERG 2020; 12(2): 200-205



Ortadogu Tip Dergisi / Ortadogu Medical Journal

Tablo 2. Tiim hastalarda HbA1c ve Trigliserid diizeylerinin diger degiskenlerle korelasyon analizi

HbA1c Trigliserid Cinsiyet Yas Glukoz
r r P r p r p r P
HbA1c 1,000 0,096 0,000 0,006 0,723 -0,035 0,027 0,689 0,000
Trigliserid 0,096 0,000 1,000 0,054 0,001 -0,077 0,000 0,119 0,000
Cinsyet 0,006 0,723 0,054 0,001 1,000 -0,083 0,000 0,0114 0,368
Yas -0,035 0,027 0,077 0,000 -0,083 0,000 1,000 -0,057 0,000
Glukoz 0,689 0,000 0,119 0,000 0,014 0,368 -0,057 0,000 1,000

Tablo 3. Her grubun kendi icerindeki yas ortalamasi, glukoz diizeyi

ve HbA1c diizeyleri
Hafif (150-250 | Orta (251-499 | Agir (500-999
mg/dl) mg/dl) mg/dl)
Yas (Ortalama) 53 53 51
Glukoz (mg/dl) 182 204 231
HbA1c (%) 8,6 9,0 9,6

HbA1c, trigliserid, cinsiyet, yas ve glukoz arasinda yapilan
istatistiksel karsilastirmada; HbA1c'nin trigliserid, yas ve
glukoz ile anlamli farklilik gosterdigi (Sirasiyla; p degerleri:
0,000, 0,027, 0,000), cinsiyet ile istatistiksel olarak anlamli
fark olmadigi (p: 0,723), Trigliseridin ise HbA1c, yas, glukoz
ve cinsiyet ile anlamli farkhlk gosterdigi goraldu. (Sirasiyla; p
degerleri: 0,000, 0,000, 0,000, 0,001) (Tablo 2).

Pearson korelasyon analizine gore; HbA1c'nin glukoz ile
beklendigi gibi giicli derecede pozitif korelasyon gosterdigi
(r=0,689), TG ile zayif pozitif korelasyon (r=0,096) ve yas ile
zayIf negatif korelasyon(r=-0,035) gosterdigi saptanmistir.
(Tablo 2).

Hastalarin trigliserid gruplarinin yas, glukoz ve HbA1c ile
yapilan karsilastirmali incelemesinde her {li¢ grupta da yas
ortalamasi benzerdi. Glukoz ve HbA1c ise trigliserid duizeyi
yukseldikce paralel bir sekilde yiikselmekteydi (Tablo 3).

TARTISMA

HbA1c degerinin yuksek olmasi kot glisemik kontroliin
yaninda komplikasyon riskinin artmis olabilecegi ve
hastanin dislipidemi yoniinden arastinlmasi ve uygun
hastalarin ~ tedavi edilmesi  acgisindan  6nemlidir.
Galismamizda HbA1c  degerinin  ylksek

degderlerinden etkilenip etkilenmedigini arastirdik.

trigliserid

2007 yilinda Khan HA ve ark. 1011 tip 2 diyabet hastasiyla
yaptiklari ¢alismada HbA1c diizeyi ile Trigliserid dlzeyleri
arasinda pozitif korelasyon (p: 0,000, r: 0,153) ve HDL ile
negatif korelasyon (p: 0,002, r: -0,128) gosterdiler; Trigliserid
ile HbA1c arasindaki korelasyonun buyukligu (r: 0,153)
glukozile olan korelasyonundan (r: 0,134) daha buytik olarak
tespit etmislerdi. Calismamizda trigliserid duizeyi ile HbA1c
arasindaki pozitif korelasyon benzer olmakla birlikte, farkli
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olarak HbA1c diizeyi ile glikoz arasindaki korelasyonun (r:
0,689) buyukligi trigliseridle olan korelasyondan (r: 0,096)
¢ok daha buyik gorulmistir [12]. Cahismamizdaki hasta
sayisi Khan ve ark.’lar yaptigi calismadaki hasta sayisinin dort
kati oldugu ve HbA1c'nin son (¢ aylik ortalama glukozu
gosterdigi dusinildiginde ¢alisma sonuglarimizin daha
anlaml oldugu kanaatindeyiz. Yine yapilan bircok calismada
Trigliserid duzeyi ile HbA1c duzeyleri karsilastirilmis ve
pozitif korelasyon saptanmistir [13-15]. Bu
calismalardan farkli olarak Yasemin Sefika Akdeniz ve ark.

anlaml

istanbul Bakirkéy Dr Sadi Konuk Egitim Arastirma Hastanesi
Endokrin Kliniginde Otiroid olan Tip 2 Diyabetli Hastalarda
TSH ve HbA1c Duzeylerinin Trigliserid diizeyi lizerine etkisi
incelenmis ve trigliserid diizeylerine gore gruplandirdiklar
grup 1 ve grup 2 hastalarda HbA1c ile trigliserid diizeyleri
arasinda pozitif korelasyon saptanmis. Trigliserid degerleri
daha yiksek olan grup 3 ve 4 teki hastalarda ise trigliserid ve
HbA1c dizeyleri arasinda iliski saptamamiglar [16]. Bizim
calismamizda ise tim HTG gruplarinda pozitif korelasyon
yukseldikce pozitif

saptanmis ve trigliserid dizeyi

korelasyonun sirdigu gozlemlenmistir.

Degiang Zheng ve ark. Cin'de yaptigi calismada yiiksek
trigliserit seviyelerinin, yetersiz glisemik kontrol ile glgli bir
sekilde iliskili oldugu ortaya konmus; dolayisiyla, trigliserit
seviyelerinin baskilanmasiyla tip 2 diyabetes mellituslu
hastalarda daha optimal glisemik kontrole ulasabilinir
sonucuna varmislardir. Ancak insilin direnci ve insilin
eksikliginin serbest yag asitlerinde artisa neden olarak artan
yag asitlerinin trigliserid Uretimini stimile ettigini bu
nedenle HTG'nin HgA1c duzeyi yiiksekliginin sebebi degil
sonucu oldugu asikardir [17,18].

Yaptigimiz calismada hastalarimizin yasi ile HbA1c, glukoz
ve trigliserid arasinda negatif korelasyon tespit edilmistir
(Sirasiyla; r degerleri: —0,035, -0,057, -0,077). Yas artikca
HbA1c, glukoz ve Trigliserid diizeyinde azalis saptanmistir.
HbA1c ve trigliserid arasinda ise dogrusal bir korelasyon
oldugu, trigliseridin ylikselmesine paralel olarak HbA1c de
yukselme oldugu goérildid (p:0,000, r: 0,096). Hastalarin
trigliserid gruplarinin yas, glukoz ve HbA1lc ile yapilan
karsilagtirmali U¢c grupta da vyas
ortalamasi benzerdi. Glukoz ve HbA1c diizeyi ise trigliserid

incelemesinde her
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diizeyi ylkseldikge paralel bir sekilde ylikselmekteydi. Her (i¢
grupta da HbA1c dizeyinin trigliserid dizeyiyle pozitif
korele oldugu gorildu. Ayrica yas ile birlikte trigliserid,
HbA1c ve glukoz diizeyinde dusls olmasi ve HbA1c diizeyi
artikga trigliserid duiizeyinin artmis olmasinin ¢alismamizin
en oOnemli verisi oldugunu distinmekteyiz. Diyabetik
hastanin glukoz regllasyonunun saglanamamasinin lipid
profilini olumsuz etkiledigini ortaya koymasi acisindan bu
calismamizin  degerli  oldugunu disinmekteyiz. Bu
calismanin bulgulari, HbA1c'nin  uzun sireli glisemik
kontrolin yararli bir biyobelirteci oldugu gibi ayni zamanda
trigliserid duzeyinin iyi bir 6ngoriiciisi oldugunu agikca
goOstermektedir.

Calismamizin  retrospektif olmasi en 6nemli kisitlayici
nedendi. Hasta sayisinin daha kapsamli oldugu, trigliserid
diizeylerinin yaninda antitrigliserid ila¢ kullaniminin olup
olmadigi, vicut kitle indekslerinin oldugu prospektif
daha

calismalarin  yapilmasi ile

varilabilecegi kanaatindeyiz.

dogru sonuglara

GIKAR CATISMASI / FINANSAL DESTEK BEYANI

Bu yazidaki hicbir yazarin herhangi bir ¢cikar catismasi yoktur.
Yazinin herhangi bir finansal destegi yoktur.
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Iran’daki COVID-19 pandemisi icin matematiksel bir modelleme
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ABSTRACT

The novel coronavirus which is known as SARS-CoV-2 or COVID-19 emerged in China with the first clinical case in December
2019, and afterwards, it has turned into a global problem very fast. Iran is a crowder Middle Eastern country with a population
0f 82531700. Until 31.03.2020, the number of cases in Iran reached 44605, and 2898 patients lost their lives. This study aimed
to simulate the progression of the COVID-19 pandemic in Iran with modified mathematical modelling established based on
the information that the time-dependent change (spreading rate) in the number P of the individuals who has caught a
contagious disease is proportional to the multiplication of the numbers of those who have caught the disease and those
who have not. If the precautions are increased a little bit, as its reflection on the progression of the disease would be
“exponential”, it seems possible for the number of cases to decrease down to around 120 thousand and for the deaths to be
around 8 thousand or even lower. According to our modified mathematical modelling results, in order to change the course
of the pandemic in Iran, effective individual and public precautions should definitely be taken urgently. The most effective
individual precautions may be listed as paying maximal attention to hygiene, having a natural and healthy diet, increasing
mobility and exercise and paying attention to social isolation.

Keywords: COVID-19, mathematical modelling, pandemic, precautions, public health
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0z

SARS-CoV-2 veya COVID-19 olarak bilinen yeni koronaviris, Cin'de Aralik 2019'daki ilk klinik vaka ile ortaya cikti ve daha sonra
cok hizl bir sekilde kiiresel bir soruna dénistii. iran, niifusu 82531700 olan bir kalabalik Ortadogu (lkesidir. 31.03.2020
tarihine kadar iran’daki vaka sayisi 44605'e ulasti ve 2898 hasta hayatini kaybetti. Bu calismada, genel anlamda bulasici
hastaliga yakalanmis bireylerin P sayisinin zamana gore degisim (yayilma) hizi; hastaliga yakalanmis olanlarin sayisi ile
yakalanmamis olanlarin sayisinin ¢arpimi ile orantili olmasi bilgisinden yola ¢ikarak olusturulan yeni bir modifiye 6zgiin
matematiksel modelleme iizerinden COVID-19 pandemisinin iran’daki gidisatinin simiile edilmesi amaclandi. Onlemler biraz
artarsa, hastaligin ilerlemesi lzerine yansimasi “Ustsel” olacadi icin, vaka sayisinin 120 bine diismesi ve 6limlerin 8 bin
civarinda olmasi bile miimkiin gériinmektedir. Modifiye matematiksel modelleme sonuclarimiza gére, iran’daki pandeminin
seyrini degistirmek icin etkili bir sekilde bireysel ve kamusal 6nlemler mutlaka acilen alinmalidir. En etkili bireysel dnlemler
hijyene azami 6nem vermek, dogal ve saglikli beslenmek, hareketliligi ve egzersizi arttirmak ve sosyal izolasyona dikkat
etmek olarak siralanabilir.

Anahtar kelimeler: COVID-19, matematiksel modelleme, pandemi, 6nlemler, halk saghig

INTRODUCTION Iran with novel, modified mathematical modelling
The novel coronavirus which is known as SARS-CoV-2 or ZStabh;hef :ased on tZ? |nfc;rm.at|tc;]n thatb th(; t;T:_
COVID-19 emerged in China with the first clinical case in ependent change (spreading rate) in the number P of the
December 2019, and afterwards, it has turned into a global

problem very fast. COVID-19 starts with upper respiratory

individuals who has caught a contagious disease is
proportional to the multiplication of the numbers of those

. , who have caught the disease and those who have not.
tract infection symptoms and may progress towards lower

respiratory tract infections and respiratory distress. It may  METHOD

create a life-threatening situation as a result of viral . . . .
It is known that the spreading rate of a contagious disease

emerging in a region with a population M is proportional to
the multiplication of the numbers of those who have caught
the disease and those who have not [6]. Where 4 is the

pneumonia progressing with diffuse lung involvement. One
of the countries in the world where it has progressed most
rapidly is Iran [1-3]. In Iran, the first COVID-19 case was seen
on 19.02.2020. Iran is a crowder Middle Eastern country with
a population of 82531700. Until 31.03.2020, the number of
cases in Iran reached 44605, and 2898 patients lost their

proportional constant, this situation is expressed in the
mathematical language with the following differential

lives. COVID-19 infection, which is spread very fast, has equation:
reached pandemic conditions in Iran, as in the entire world dP 1
[4]. The diagnosis of COVID-19 is made at molecular E=/1P(M—P) (1)

medicine laboratories with the method of reverse
Additionally, the model given by (1) in the literature was

developed by Cakir and Savas in a way to simulate the
COVID-19 pandemic trend in Turkey (7).

transcription-polymerase chain reaction. The fight against
the pandemic has got easier with the help of RT-PCR
analysis. However, in the diagnosis of the disease, while
molecular analyses are important, clinical findings should | this study, it was modified as “the spreading rate of the
definitely be considered. Additionally, classical viral
infection findings may be seen with biochemical analyses,
and radiological imaging may be useful in diagnosis [5]. Due
to the rapid progression of the COVID-19 pandemic in Iran

disease (‘Z—I:) is directly proportional to the

multiplication of the numbers of those who have caught
the disease and those who have not and inversely
and the high numbers of infected and deceased cases, it is proportional to the time variable’ and analyzed
specifically for the “COVID-19 pandemic in Iran”.

Accordingly, the mathematical model representing the

important to know about the progression of the disease in

the near future. It is important to use scientific modelling to
progression of the disease in Iran was established in the

form of:

know about the number of cases in the near future and how
much these potential numbers could be reduced with the
universal precautions that could be taken. This study aimed
to simulate the progression of the COVID-19 pandemic in
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ap = —637‘ P(M —P (2)
ar ~ 1ooposr LM =P)
P(t)) =P (4)

The meanings assigned to the variables and parameters
used in the model are shown below.

t: time variable (in days),

P(t): number of patients at time t,
d L . . .
d—’:: derivative expressing the spreading rate of the disease,

A: a parameter containing all factors that affect the change
in spreading based on time.

In addition to this, let us express the initial number of
patients by P(0) = P, (attime t = 0), the number of
patients ata later time by P(t;) = P; (attimet = t;),and the
highest possible number of patients as M.

In difference to the model (1) in the literature whose right-
hand side uses a proportionality constant 4, in our study, we

used a function on the right-hand side explicitly including

the variable tas A(t) = 1023T

Toor037 This choice of ours allowed
us to establish a mathematical model that allows us to reach
more realistic data in the form of a (2)-(4) initial value

problem (IVP). Here, r is a positive proportionality constant.

Now, let us solve the (2)-(4) initial value problem. For this, let
us first take the differential equation (2) in type of separation
of variables.

dp 63r dp 63r

ar = Toopesr P M = P) = 505y = Toopoa &t
P 0.63
— Mrt
=>—(M_P)—ce T (5)
Mc
= P(t) =

Using the initial condition P(0) = P, in (5),

Mc P,

P(0) =Py = —— =2
©)=F, (e°+c):>c M —P,

(6)
Additionally, if the condition (4) is used to determine the
parameter r corresponding to the rate of spreading, it is
seen that,

Mc 0.63 Mc
=e MU’ 4t c=—

0.63
e Mre™ 4 ¢ Py

Py (M —Py)
Py (M — Po)>'

P(t) =P =

(7)
= —Mr = t{°'63ln<
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Figure 1. Changing in the number of cases between 1 March - 15
May 2020

Putting the expressions (6) and (7) in the formula (5), the
solution of the (2)-(4) IVP is obtained as

Mc
P(t) = (c+ e %) (8)
=2 Py (M—Po) it i
Here, k = rf-“l (Po (M_Pl)), and it is a positive constant.
RESULTS

The behavior of the analytical function (8) we obtained as
the theoretical solution of the (2)-(4) IVP represents the
change in the number of patients in the period of 1 March -
15 May. To analyze this change in more detail and more
tangibly, the information that the actual number of patients
on 1 March 2020 (t = 0 —onset) was P(0) = P, =978
individuals, and the actual number of patients on 31 March
2020 (taking t; = 31) was P(t;) = P(31) = P, = 44605.

In the case that the potential number of patients that could
catch the disease is M = 180000, we may see the changing
trend in the number of cases in a future 45-day period in
Figure 1.

Based on the ratios of the cases and deaths reached by the
day 31 March, the Corona-related death numbers expected
for the one and a half months in the future are shown in
Figure 2.

In the case that current practices continue (a = 1), it is
expected for the number of cases to reach 160 thousand in
mid-May, while the number of deaths is expected to exceed
10 thousand.
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Figure 2. Changing in the number of deaths between 1 March - 15
May 2020

If the precautions are increased a little bit, as its reflection on
the progression of the disease would be “exponential”, it
seems possible for the number of cases to decrease down to
around 120 thousand and for the deaths to be around 8
thousand or even lower. We are obtaining these inferences
with the help of an a control parameter that expresses the
exponential reflections of precautions which we added to
the solution of the mathematical model we established.

In contrast, in the case of alleviating existing practices or the
public not taking the situation seriously, it is clear that these
numbers will go up even further.

DISCUSSION

According to our mathematical modelling results, if serious
precautions are not taken, it is projected that approximately
120000 new cases will emerge in Iran, and the number of the
deceased may exceed 10 thousand in the next 40 days. For
this reason, with the help of taking public and individual
precautions in Iran within a scientific framework and strict
implementations of these, a significant reduction may be
increase of the COVID-19
pandemic has an “exponential” change. This is why
precautions to be taken will be very effective in reducing the

achieved. The amount of

spreading rate of the disease. According to the analysis
results on our modified mathematical model that we are
presenting in this study, even a small increase in the
precautions will create a large difference in terms of patient
numbers and the number of patients who will lose their
lives. If serious rates of effective precautions are not taken,
the course of the pandemic in Iran may display a very fast
change in the negative direction. For these reasons, every
individual or social precaution to be taken in Iran will be very

ORTADOGU MEDICAL JOURNAL 2020; 12(2): 206-210

significant in terms of controlling the COVID-19 pandemic
and overcoming it with fewer losses. Our previous
mathematical modelling results reflecting the situation in
Turkey showed numerical differences, while they had
similarities to Iran in terms of behaviors towards
precautions. As in Turkey, with a small amount of effective
precautions, it will be possible to highly reduce the number
Our numerically

demonstrate this situation (7).

of cases in lIran. research results

CONCLUSION

According to our modified mathematical modelling results,
in order to change the course of the pandemic in Iran,
effective individual and public precautions should definitely
be taken urgently. The most effective individual precautions
may be listed as paying maximal attention to hygiene,
having a natural and healthy diet, increasing mobility and
exercise and paying attention to social isolation. Being
confined at home for social isolation may lead to a more
sedentary life and an unhealthy diet. This situation weakens
the immune system. We should be mobile within the home
and regularly do simple exercises. Additionally, efforts
should be spent to eat healthy. This way, the spreading rate
of the disease will decrease, and as the immune system is
strengthened, the mortality rate of patients diagnosed with
COVID-19 will decrease. It should be noted that smoking is a
fact that increases the risk factor related with COVID-19.
Vitamin and antioxidant supplements are thought to be
beneficial in prophylaxis and treatment. Additionally, in the
public sense, it is necessary to make official regulations
towards social isolation, diagnose suspicious cases by
applying molecular tests fast, isolate patients and protect
especially the elderly more.
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ABSTRACT

Objectives: Although the Enneagram is known for hundreds of years, research in this area is scarce. The purpose of this
study was to analyze the frequency of personality types of a Turkish-speaking sample and compare the rates of different
personalities with demographic data.

Methods: The Tastan Personality Types Inventory, an instrument based on Enneagram, was hosted at Google Forms and
made available via the university’s academic web page. Online responses were collected between 08.04.2015 and 22.8.2019.
Participants of the study were Turkish speaking people aged adolescents and adults.

Results: Results for 1646 participants were analyzed. The mean (£SD) age was 29.48+11.03 years. The most commonly
encountered main personality type was number 2, “the helper,” (n=335, 20.4%), while number 8, “the challenger” was the
most frequently encountered personality wing (284, 17.3%). The frequency of type 8 personality was decreasing with
increasing age, while the reverse was true for type 3 personality (x*=130.623, p<0.001). While the type 1 personality was
more common among males (n=51 (9.5%) vs. n=63 (5.7%)), the type 4 was almost twice common among females (n=48
(8.9% vs. n=183 (16.5%)) (x>=28.835, p<0.001). Also, the probability of type 1 personality was increasing as the level of
education increased (x>=67.316, p<0.001).

Conclusion: There are differences in the personality types of the studied population concerning demographic variables.
These findings imply that personality is not a lifelong constant entity, but it can change with age and education. Further
studies should investigate the relationship of the Enneagram personality types with certain disease entities in defined
populations.

Keywords: personality, personality assessment, psychometrics
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0z
Amac: Enneagram yiizlerce yildir bilinmesine ragmen, bu alandaki arastirmalar azdir. Bu ¢calismanin amaci Turkge konusan
bir 6rneklemin kisilik tiplerinin sikhgini analiz etmek ve farkli kisiliklerin oranlarini demografik verilerle karsilastirmaktir.

Yoéntem: Enneagram’a dayali bir arac olan Tastan Kisilik Tipleri Envanteri Google Formlar'da barindirldi ve {iniversitenin
akademik web sayfasi Uzerinden kullanima sunuldu. Cevrimici yanitlar 08.04.2015 ve 22.8.2019 tarihleri arasinda
toplanmistir. Calismanin katilimcilar Turkce konusan ergenler ve yetiskinlerdir.

Bulgular: Bu arastirmada 1646 katilimcinin verileri analiz edildi. Ortalama (+ SD) yas 29,48 £+ 11,03 yil idi. En sik karsilasilan
ana kisilik tipi 2 numarah “yardimc” (n = 335, %20,4), 8 numarali “meydan okuyucu” ise en sik karsilasilan kisilik kanadidir
(284, %17,3). Tip 8 kisilik sikligi artan yasla birlikte azalirken, tip 3 kisilik icin tersi dogruydu (x> = 130,623, p <0,001). Tip 1
kisilik erkeklerde daha yaygin iken (n =51 (%9,5) ve n = 63 (%5,7)), tip 4 kadinlarda neredeyse iki kat fazlaydi (n = 48 (%8,9'a
karsilik n = 183 (%16,5)) (x> = 28,835, p <0,001) Ayrica, egitim diizeyi arttikca tip 1 kisilik olasiligi da artmaktadir (x> = 67,316,
p <0,001).

Sonug: incelenen niifusun kisilik tiplerinde demografik degiskenler acisindan farkliliklar vardir. Bu bulgular kisilik tipinin
besikten mezara kadar ayni olmadigini, egitim ve yasla degisebilecegini disiindiirmektedir. Enneagram kisilik tiplerinin
tanimlanmis popilasyonlardaki belirli hastaliklarla iliskisi arastirmalidir.

Anahtar kelimeler: kisilik, kisilik degerlendirmesi, psikometri

INTRODUCTION
Background and Rationale

Knowing the personality traits has advantages for the
person as well as the people in contact [1]. It will not only
help to facilitate communication and establish a favorable
dialogue between people, but can also aid professionals in
psychology, medicine [2], arts, business, and education.
Some have suggested the use of personality traits in
personnel recruitment, sales, and marketing [3]. Personality
traits have been hypothesized to be clinically useful for
diagnosis, client conceptualization, treatment planning, as
well as for predicting treatment outcomes, potential
strengths, and barriers to treatment [4].

Standardized psychometric tests of adult personality and
psychopathology such as the Minnesota Multiphasic
Personality Inventory [5], the Five-Factor Model [6],
Zuckerman-Kuhlman  Personality = Questionnaire  [7],
Temperament and Character Inventory [8], and Kupfer Detre
Scale [9], were utilized by health professionals as part of their
assessment procedures. Although the Enneagram principles
are known in Europe since the 1920s [10], its use has not
become widespread, partly due to missing appropriate

measurement scales [11].

The Enneagram of Personality is a concept categorizing
using nine interconnected personality types [12]. It was
suggested that the Enneagram can serve as a tool for
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understanding the ideas and behaviors of others as well as
improving relationships with family, friends, and co-workers
[13]. The Enneagram proposes explanations of why a person
acts in a certain way and recommends directions for
individual growth [3].

Although the Enneagram is known since ancient times [14],
the assessment of an individual requires experience and
time. Hence, it was not widely employed as a psychometric
measurement tool. However, there are recent efforts to
develop scales measuring temperament based on the
Enneagram [11,15].

Objectives

The purpose of this study was to analyze the frequency of
personality types of a Turkish-speaking sample and compare
the frequencies of different personalities with demographic
data.

METHODS
Study Design

The study was conducted in a descriptive, cross-sectional
design between 08.04.2015 and 22.8.2019. Study reporting
was done following the STROBE guidelines [16]. This study
has been approved by the Ataturk University Faculty of
(No:

Medicine Clinical Research Ethics Committee

B.30.2.ATA.0.01.00/168-Date:10.24.2016).
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Table 1. Internal consistency of the inventory and its subscales

Component Number of items Cronbach’s alpha
1 5 0.631
2 4 0.379
3 6 0.811
4 5 0.809
5 5 0.676
6 4 0.618
7 4 0.835
8 6 0.740
9 5 0.810
Total 44 0.866
Setting

The Tastan Personality Types Inventory (TPTI) [11] was
hosted at Google Forms (https://docs.google.com/forms/
d/e/TFAIpQLSeN90dTISi43Bjh4GRX7zDc01cow4hcpTrnOAo
2Eab7E4rm5g/viewform)
university's academic web page http://aile.atauni.edu.tr.

and made available via the

Responses were collected online. A note on the purpose of
data collection was included in the form.

Variables

The primary outcome variable of the study was the leading
personality type, as defined by the TPTI [11]. Additionally,
demographic questions included were age, sex, educational
status, occupation, and city of residence.

The TPTI uses 44 questions to identify the leading
personality and one personality wing based on the
Enneagram theory [14]. Scoring of the TPTI is made by a 7-
point Likert scale, ranging from 0 (Strongly No) to 6 (Strongly
Yes). All items of the inventory are positively scored. The
mean scores of the nine components and a total score by
adding all
Cronbach’s alpha internal consistency score for all 44 items,

component scores were calculated. The

and the nine dimensions are given in Table 1.

Bias

Since the questionnaire was self-applied, one can assume an
anonymous atmosphere. However, interference by third
persons be precluded.
we performed detailed post-hoc data
checking and debugging to minimize bias.

during data entry cannot
Nevertheless,

Participants

Participants of this study are Turkish speaking people who
randomly or with some advice accessed the data collection
tool on the World Wide Web. Responses for the years 2015,
2016,2017,2018,and 2019 were 699, 788, 136, 333, and 549,
respectively (Total 2505 entries). Records with matching

ORTADOGU MEDICAL JOURNAL 2020; 12(2): 211-218

Total entries
8.4.2015-22.8.2019

Removed
Tied max. score
(n=261)
Tied wing score

Removed
Mathing info (n=527)
Duplicate scores

Removed
Age below 10

Removed
Missing data

Analyzed

Figure 1. Study flow diagram

age, sex, and e-mails (n=526; 21.0%) were accepted as
repeated entries, of which all except the last entry were
deleted. Also, records with duplicating scores for all domains
(n=32; 1.6%) were considered as entries by the same person
and removed.

The automatic scoring algorithm could not decide on the
primary personality type for 261 participants, who had tied
maximum scores. These and additional 24 participants with
tied wing scores could not be categorized by the computer
and thus, removed. Lastly, 9 participants below 10 years and
7 participants with missing data (age, sex) were excluded,
ending up with 1646 participants for analysis (Figure 1).

Study Size

The sample size of the population was calculated based on
the primary outcome “Main personality type.” To compare
the nine personality types between two groups using Chi-
Square with an effect size of 0.14 (low), an alpha error of 0.05,
and a power of 0.99, a total sample size of 1602 participants
is required [17].

Statistical Methods

The data were analyzed using the Statistical Package for the
Social Sciences (SPSS) version 25.0 software (SPSS Inc.,
Chicago, IL, USA). The results were presented as frequencies,
percentages, means, and standard deviations (SD). The
Kolmogorov-Smirnov test was performed to test if the
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Table 2. Demographic characteristics of the participants

Table 4. Distribution of the personality wings

n % TPTI Score of the wing
s Female 1107 | 67.3 personality
ex
Male 539 32.7 Frequency Percent Mean SD
White collar employee with bachelor 428 26.0 1 289 17.6 3.96 0.89
degree ' 2 224 13.6 4.33 0.76
Teacher 225 13.7 3 289 17.6 4.30 0.89
Occupation Government officer 221 134 4 170 10.3 4.22 0.97
Blue collar worker and housewives 187 11.4 5 182 1.1 4.20 0.93
Student 553 33.6 6 69 4.2 3.78 0.98
Unemployed 32 1.9 7 79 4.8 4.06 1.07
Primary school 46 2.8 8 284 17.3 4.00 1.00
Secondary school 114 6.9 9 60 3.6 3.99 0.98
. High school 195 11.8 Total 1646 100.0
Education - -
University 1022 62.1
Masters 179 | 109 came from all seven geographical regions of Turkey and
PhD 20 > even a few from outside Turkey (Table 2).
Mediterranean 90 83
East Anatolia 129 11.9 L.
Aegean 177 163 Descriptive Data
Geographical South-East Anatolia 213 | 196 | The most commonly encountered primary personality type
Area Central Anatolia 184 169 was number 2, “the helper,” while number 8, “the
Marmara 220 203 "
challenger” was the most frequently encountered
Black sea 59 5.4 . .
Outside Turkey ” 13 personality wing (Tables 3 and 4).
Table 3. Distributions of the primary personality types Outcome Data
TPTI Score of the Frequencies of the primary personality types showed
i lit s . . . .
_ primary persona™y significant differences concerning different demographic
Personality type Frequency | Percent Mean SD foat A | ¢ kable findi th ;
TThe perfectionist 17 o 797 075 eatures. As examples of some remarkable findings, the rate
2-The helper 335 204 517 0.69 of type 8 personality was decreasing with increasing age,
3-The achiever 204 124 5.21 0.66 while the reverse was true for type 3 personality. The type 2
4-The romantic 231 14.0 5.30 0.65 personality was predominantly stronger both among males
5-The observer 136 83 5.22 0.68 and females. However, while the type 1 personality was
6-The loyalist 4 29 >19 0.66 more common among males, the type 4 was almost twice
7-The adventurer 247 150 >44 0.60 common among females. Also, the probability of type 1
8-The challenger 95 5.8 5.18 0.73 . . . X
personality was increasing as the level of education
9-The peacemaker 237 14.4 5.27 0.62 ) .
Total 646 1000 increased. On the other hand, the occupation was related to
the type of personality too. While all participants had more
numerical variables were normally distributed. The type 2 personalities, this trait was highest among the

independent samples t-test and one-way ANOVA with post
hoc Tukey test were used to compare numerical data. The
Chi-Square test was used to compare categorical variables.
A p-value of <0.05 was considered statistically significant.

RESULTS
Participants

Results for 1646 participants were analyzed. The mean (+SD)
age was 29.48+11.03 years (min. 10, max. 72). More women
took part in the study than men. Also, university students
comprised a significant portion of the sample. Responses
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unemployed (Table 5).

The mean TPTI scores concerning the main personality types
were different. Participants with type 5 personality had
significantly higher mean scores compared to the types 1
(Tukey p 0.010) and 6 (Tukey p 0.040). Participants with type
5 personality had the highest scores, while people with type
6 personality had the lowest scores (Figure 2).

DISCUSSION
Key Results

This study demonstrated that the most commonly
encountered leading personality type in the studied

ORTADOGU TIP DERG 2020; 12(2): 211-218
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Table 5. Differences in the main personality types

Main Personality Type
1 2 3 4 5 6 7 8 9
n| % n % n % n % |n| % [n| % | N % [n| % n % X2 p
Age groups (years) 130.623 | <0.001
19 and below 22|72 |72 {237 |17 | 56 | 52 {17119 63 | 9 |3.0| 55 |181|30| 99 | 28 | 9.2
20-29 42| 66 | 121(19.1| 49 | 77 [103|16.2|72|11.4 (18| 28 | 105|166 |42 | 6.6 | 82 | 129
30-39 25169 | 74 |204 | 65 |179| 44 | 12.1|24| 66 |15| 41 | 42 |11.6 13| 3.6 | 61 | 16.8
40-49 21179 | 46 |17.2| 54 |202| 23 | 86 |16| 60 | 4 | 15| 37 |139| 9 | 34 | 57 | 213
50 and above 4 | 5.1 22 282|119 |244| 9 (115|564 | 1|13 8 [103 |1 |13] 9 |115
Sex 28.835 | <0.001
Female 63| 57 | 237214 (134|121 (183|165 |84 | 76 |31| 2.8 | 158 | 143 |59 | 53 | 158 | 14.3
Male 51| 95| 98 {182| 70 [ 13.0| 48 | 89 |52| 96 |16 3.0 | 89 |165|36| 6.7 | 79 | 147
Education 67.316 | <0.001
Secondary sch.orbelow | 4 | 25 | 40 [250| 24 (150| 22 (138| 8 | 50 | 6 | 38| 29 |181| 6 | 3.8 | 21 [13.1
High school 12| 62 | 38 | 195 27 | 138 | 24 |123|17| 87 | 3 | 15| 33 {169 (18| 9.2 | 23 | 11.8
University 68| 6.7 |210|{205| 97 | 95 | 161|158 |91 | 89 |32 3.1 | 153 |15.0|59]| 58 | 151 | 148
Masters 181101 | 31 | 173 | 37 | 207 | 19 | 106 |15| 84 | 2 | 1.1 | 22 {123 | 9 | 50 | 26 | 145
PhD 121133 | 16 | 178 | 19 | 211 5 56 | 5|56 |4 (44|10 (111 |3 33| 16 |17.8
Occupation 104.874 | <0.001
White collar with
38| 89 | 88 | 206 | 65 [ 152 | 56 [13.1 28| 65 | 14|33 | 51 |11.9]|24| 56 | 64 | 150
bachelor
Teacher 14| 62 | 37 |164| 30 {133 | 33 |147|18| 80 | 8 [ 36| 36 (160 |11 |49 | 38 | 169
Government officer 131 59 | 37 | 167 39 [176| 24 |109 (19| 86 | 4 | 1.8 | 40 [ 18.1 |14 | 63 | 31 | 140
Blue collar and
. 10| 53 | 34 | 182 34 [182| 24 |128 (14| 75 |4 | 21|19 [102| 1|05 | 47 | 251
housewives
Student 37| 67 | 129|233 | 35 | 63 | 8 [154 |55 99 | 17|31 | 97 | 175|143 |78 | 55 | 99
Unemployed 2|63 |10 (313 1 3.1 9 (281263 |0|00| 4 |125]2 |63 | 2 6.3
36,00
o 35,00
o
L]
W
=
o
|_
| 3400 34,12
2
LT
[}
c
o
[ ]
=
33,00
32,41
32,00

4

5 8

Main Personality Type

Figure 2. Mean TPTI scores of participants with different main personality types

population was number 2, “the helper,” while number 8, “the

challenger” was the most frequently encountered
personality wing. On the other hand, the occupation was
related to the type of personality too. Type 2 personality was
strongest among the unemployed. The frequency of type 8

personality was decreasing with increasing age, while the

ORTADOGU MEDICAL JOURNAL 2020; 12(2): 211-218

reverse was true for type 3 personality. On the other hand,
while the type 1 personality was more common among
males, the type 4 was almost twice common among females.
Also, the probability of type 1 personality was increasing as
the level of education increased.
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Interpretation

The Enneagram assigns one primary temperament type and
a wing personality to each individual. While number one
“the perfectionist” personality type believes in the
correctness of moral values, the number two “the helper”
believes in his/her importance, number three “the achiever”
strives for perfectness, number four “the romantic” gives
importance to own freedom, number five “the observer”
trusts in the power of knowledge, number six “the loyalist”
emphasizes the trust provided by the people, number seven
“the adventurer” gives importance to materiality, number
eight “the challenger” counts for power, and number nine is
called “the peacemaker” [3,14]. However, the personality of
a person is a combination of all nine types [18].

The approach based on the personality type can be an
advantage for healthcare providers, who recognize that
each individual is different. Furthermore, the doctor’s
personality type preferences are often very different from
those of the patients [19]. The Enneagram was used to
Researchers have

predict healthy lifestyle changes.

investigated the relationship between Enneagram
personality types and perceived risk of heart disease and
readiness to lifestyle modification [20]. The achiever
personality can have an increased willingness to lifestyle
modification, while a reverse relationship was found
between the challenger personality and readiness to
lifestyle modification. It may be deducted that the
Enneagram personality types may be used to check any kind

of willingness to change.

In our study, the most commonly encountered primary
personality type was number 2, “the helper,” while number
8, “the challenger” was the most frequently encountered
personality wing. As to the original study during the scale
development, the most prevailing personality among the
participants was found as personality number nine, the
peacemaker [11]. Other researchers [12,21] consistently
identified the number nine-personality type is the most
frequent personality type. However, the populations
studied in all the given studies consisted of university
students, which make us postulate that there are trans-
country similarities in the personality distributions but with
variability between the different groups in the same
country.

As remarkable findings, the frequency of type 8 personality
in our study was decreasing with increasing age, while the
reverse was true for type 3 personality. Although there is no
available literature to interpret this finding, we considered it
as an indicator that the personality traits are changing with
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age. The challenger side of a person may get rasped over
time, while they may become more understandable and
ready to help others as they get older, and, thus, wiser.

On the other hand, while the type 1 personality was more
common among males, the type 4 was almost twice
common among females. This finding might be related to
the gender identities in the Turkish population [22]. Also, the
probability of type 1 personality was increasing as the level
of education increased. The type 1 personality was
explained as “...are conscientious and ethical, with a strong
sense of right and wrong. They are teachers, crusaders, and
advocates for change: always striving to improve things, but
afraid of making a mistake...” [23]. From this perspective, it
might be expectable that education induces some change
in the personality.

One study on medical students compared the Jefferson
Scale of Empathy scores in different Enneagram personality
groups [18]. It was revealed that type 2 and 6 students
showed the two highest empathy scores, while the empathy
score of type 3 students was the lowest. Also, it was
demonstrated that an Enneagram group counseling
program s in establishing positive
identification in nursing college students [12]. Although we
found some differences in the personality types concerning

effective self-

the occupational groups with strikingly high proportions of
type 2 personalities among the unemployed, this finding
requires additional elaboration due to the relatively low
number of participants in this group.

According to the Enneagram, the nine personality types can
be further sub-categorized into different groups called the
hornevian groups, and the harmonic groups [24]. In the
current era of knowledge, increasingly, more responsibilities
are transferred to the individuals concerning their own
health. Thus, instruments such as the Enneagram scales may
become reliable frameworks for understanding differences
with patients, families, and co-workers [25].

Study Limitations

A significant limitation of this study is the relatively ill-
defined study population. Turkish speaking participants
from anywhere could participate in the study. However, we
achieved a high sample size that could collect responses
coming from all seven geographical regions of Turkey. Also,
due to the nature of data collection, the participants must
have a certain level of computer literacy. Thus, the study
cannot claim generalizability to the Turkish population but
can give a strong idea about the general distribution of the
Enneagram personality types in Turkey. Also, the
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measurement tool used [11] had high sensitivity and
specificity, which can be considered as a strength of the
study.

Conclusion

Our research indicates that the number 2 personality is the
most frequent personality type among the studied Turkish-
speaking population. Further studies should investigate the
relationship of the Enneagram personality types with certain
disease entities in specific communities using the main
personality types, hornevian groups, and harmonic groups.
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ABSTRACT

Aim: The liver plays a crucial role in the synthesis and catabolism of cholesterol. Non-alcoholic fatty liver disease (NAFLD) is
the most common cause of chronic liver disease in the developed world and commonly associated with metabolic
comorbidities such as diabetes mellitus, hypertension, dyslipidemia, and obesity. The aim of this study was to investigate
the frequency of NAFLD in Familial Hypercholesterolemia (FH).

Material and Method: Between 2017 and 2018, individuals with FH who had been referred to the Department of
Endocrinology at Erzurum Regional Training and Research Hospital were admitted to this single center case-control study.
Total 30 individuals (17 female and 13 male) who have FH were compared to a control group included 39 participants (30
female and 9 male). The two groups were thought to be well matched in terms of sample size and gender distribution. Family
history was registered. Diagnosis is made by blood tests and ultrasound imaging of liver.

Results: The two groups showed no significant differences in terms of age and gender. NAFLD was seen at 12 of 39
individuals in the control group. It was seen at 16 of 30 persons in the FH group (p = 0.058). Total cholesterol (mg/ dl) (333.27
+58.46) (219.23 £ 82.84) (p = 0.000), LDL (mg / dl) (249.93 + 45.43) (127.11 £ 46.52) (p = 0.000) and CRP (mg /L) (3.37 £ 4.16)
(1.43 £ 1.96) (p = 0.014) levels were significantly different between the FH and control groups respectively.

Conclusion: There isn't a significant difference between control and FH groups in terms of NAFLD. The absence of NAFLD
on ultrasonography, should not reduce the severity and importance of FH, and the treatments should be made to prevent
complications such as atherosclerosis.

Keywords: hypercholesterolemia, non-alcoholic fatty liver disease, ultrasonography
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Amag: Karaciger, kolesterol sentezinde ve katabolizmasinda ¢ok 6nemli rol oynar. Non-alkolik yagh karaciger hastaligi
(NAYKH), gelismis Ulkelerde kronik karaciger hastaliginin en sik sebebidir ve siklikla diabetes mellitus, hipertansiyon,
dislipidemi ve obezite gibi metabolik hastaliklarla komorbidite gosterir. Bu calismanin amaci Ailevi Hiperkolesterolemide
(AH) NAYKH gorilme sikligini arastirmaktir.

Gerec ve Yontemler: 2017-2018 yillari arasinda Erzurum Bolge Egitim ve Arastirma Hastanesi Endokrinoloji Poliklinigine
basvurmus olan AH’li kisiler tek merkezli bu vaka kontrol calismasina alindi. AH’li toplam 30 kisi (17 Kadin 13 erkek), 39 kisiden
olusan (30 kadin, 9 erkek) kontrol grubu ile karsilastirildi. iki grup sayi ve cinsiyet yéniinden denkti. Aile dykiisii kaydedildi.
Tani kan tetkikleri ve karaciger ultrasonografisi ile kondu.

Bulgular: iki grup arasinda yas ve cinsiyet acisindan anlamli fark gériilmedi. NAYKH, kontrol grubundaki 39 kisiden 12'sinde
saptanirken, AH grubunda 30 kisiden 16'sinda goriildii (p = 0,058). AH ve kontrol gruplarinin sirasiyla toplam kolesterol
(333,27 £58,46) (219,23 + 82,84) (mg / dl) (p = 0,000), LDL (249,93 + 45,43) (127,11 + 46,52) (mg / dl) (p = 0,000) ve CRP (3,37
+4,16) (1,43 £ 1,96) (mg /L) (p = 0,014) diizeyleri arasinda anlamli fark bulundu.

Sonuglar: AH ve kontrol gruplari arasinda NAYKH agisindan anlamli bir fark yoktur. Ultrasonografide NAYKH saptanmamasi,

AH'ye yaklagimdaki ciddiyeti azaltmamahdir.

Anahtar kelimeler: hiperkolesterolemi, non alkolik yagli karaciger hastaligi, ultrasonografi

INTRODUCTION

Lipoproteins are essential for transport of cholesterol,
triglycerides, and fat soluble vitamins through body fluids to
and from tissues. Disorders of lipoprotein metabolism are
called as dyslipidemias. If the levels of LDL are very high, it is
likely genetic.

Familial hypercholesterolemia (FH) is a common and serious
autosomal dominant disorder that leads to aggressive and
premature atherosclerosis, although there is not a unique
gene involved. The diagnosis is performed using lipid
phenotype, physical tendon

xanthomas and familial history of hyperlipidemia. FH is one

stigmata, for example,
of the most frequently occurring Mendelian disorders,
representing about 1 in 500 individuals. More than 1600
different mutations have been reported in association with
FH. As a consequence of a mutation in the LDL-receptor
gene, impaired transport of LDL into the cells results in a
reduced rate of clearance of LDL from the circulation and
causes hypercholesterolemia [1].

NAFLD is the leading cause of chronic liver disease in USA,
affecting nearly a third of the US population [2]. It is
estimated that around 64 million people in USA have
NAFLD, with annual direct medical costs of about US $ 103
billion (US $ 1613 per patient) [3]. NAFLD may be considered
the hepatic event in the metabolic syndrome and is
therefore linked with common metabolic syndrome risk
factors such as obesity, insulin resistance, hypertension, and
dyslipidemia [4]. FH is characterized by elevated plasma
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levels of LDL (usually 200-400 mg / dL) in the absence of
hypertriglyceridemia [5].
based on detection of hypercholesterolemia on routine

Disease recognition is usually

screening. Elevated levels of cholesterol lead to tendinous
xanthomas and coronary, cerebral, and peripheral vascular
atherosclerosis at an early age. Untreated FH is associated
with an increased risk of cardiovascular disease. A familial
history of hyperlipidemia and / or premature coronary
disease is supportive of the diagnosis. Diagnosis is usually
made on clinical grounds.

Approximately 70% of the plasma LDL is cleared by the liver.
In this process the first step involves binding of LDL to cell
surface receptors.

NAFLD is the most common acquired metabolic disorder
and affects 3-12% of western population. NAFLD is strongly
associated with overweight / obesity and insulin resistance.
NAFLD is found to increase the risk for hepatocellular
carcinoma. Over the past 15 years, NAFLD is the most
common cause of elevated liver enzymes found in the
population [6]. Ethnicity affects the prevalence of NAFLD. In
pathogenesis, and hepatocellular
oxidative injury takes place. Individuals with insulin
resistance and metabolic syndrome, the visceral adipose

insulin  resistance

tissue increases and becomes dysfunctional. Adiponectin

production reduces, and inflammatory cytokines
production increases. Fat laden cells are easily damaged by
oxidative stress causing apoptosis. There isn't any specific
blood test for NAFLD. Subjects with NAFLD are usually

asymptomatic.

ORTADOGU TIP DERG 2020; 12(2): 219-224



Ortadogu Tip Dergisi / Ortadogu Medical Journal

The term “Nonalcoholic steatohepatitis” (NASH) is preferred
to use for histologic features of hepatocyte injury [7]. The
majority of hepatocellular lipids are stored as triglycerides,
but free fatty acids, cholesterol, and phospholipids, may
NASH
inflammation coexists. Pathologic steatosis is defined as
involving more than 5% of hepatocytes. NASH involves liver
lipid accumulation (steatosis) combined with hepatic
inflammation. Individuals with simple steatosis are generally
asymptomatic. Abdominal ultrasound imaging may reveal

contribute. In triglyceride accumulation and

fat accumulation in the liver. Serum ALT AST are elevated in
about 90% with NASH. Liver biopsy is the most reliable
diagnostic tool.

The prevalence of NAFLD in the general population is
increasing, but only a small proportion will develop NASH.
Estimates in the United States are that only 2% - 3% of all
adults have NASH, compared with an estimation of 20% of
Americans with NALFD [8].

Pathogenesis of NAFLD: When hepatocyte mechanisms for
triglyceride synthesis such lipid uptake and lipogenesis
overwhelm mechanisms for triglyceride disposal such
degradative metabolism and lipoprotein export lead to
accumulation of fat within hepatocytes. There isn't any
specific blood test for NAFLD. Subjects with NAFLD are
usually asymptomatic.

Diagnosis of NAFLD is made when abnormal liver
aminotransferases or features of fatty liver are noted during
an evaluation performed for other reasons. Obesity and
other syndrome

hypertriglyceridemia, low levels of HDL, hyperglycemia, and

features of metabolic such as

hypertension are present in most patients.

The aim of this study was to investigate the frequency of
NAFLD in FH.

MATERIAL AND METHODS

Between 2017 and 2018, individuals with FH who had been
referred to the Department of Endocrinology at Erzurum
Regional Training and Research Hospital were admitted to
this case-control study. Total 30 individuals (17 female and
13 male) who have FH were compared to a control group
included 39 participants (30 female and 9 male). The mean
age was 49.16 + 11.63 in the study group and 45.97 + 8.073
in the control group. The two groups were thought to be
well matched in terms of sample size and gender
distribution. A careful social, medical and family history
obtained. Family history of cardiovascular disease (first-
degree relatives: males younger than 55 years, females

ORTADOGU MEDICAL JOURNAL 2020; 12(2): 219-224

younger than 60 years) was also registered. Diagnosis was
made by blood tests and ultrasound imaging of liver.

Biochemical and hormone analysis. Fasting blood
samples were collected in gel tubes that did not include
anticoagulants to measure blood glucose, cholesterol, C-
reactive protein (CRP), thyroid stimulating hormone (TSH),
free T3 (FT3), free T4 (FT4), thyroid peroxidase immune body
(anti-TPO), anti-thyroglobulin immune body (anti-TG), and
liver and renal function. An additional blood sample was
collected in an EDTA tube and used to measure the
hemogram. All the blood samples were collected after 12 h
overnight fasting and centrifuged at 1800 x g for 15 min

before analyzing.

Biochemical parameters were measured colorimetrically
using Abbott original reagents in an Abbott Architect c8000
autoanalyzer. Plasma lipid and lipoprotein levels were
measured after a 12-h overnight fast. The total cholesterol
and ftriglyceride levels in the plasma were measured
enzymatically. After precipitation of apoB containing
lipoproteins, HDL was measured. LDL was estimated by
using following equation:

LDL = total cholesterol - (TG / 5) - HDL

Hypothyroidism, nephrotic syndrome, obstructive liver
disease, viral hepatitis, excessive alcohol consumption,
drug-induced or congenital liver diseases, surgical
procedures (gastric by pass, extensive small bowel resection,
jejunoileal by pass), autoimmune diseases, pregnancy,
inborn errors of metabolism, medications associated with

hepatic steatosis excluded.

Clinical Research approval was received for this study from
the Local Ethics Committee of Erzurum Regional Training
and Research Hospital. World Medical
Declaration of Helsinki Ethical Principles for Medical
Research Involving Human Subjects were applied in this

Association

study.

A hepatic USG examination was performed by the
radiologists. NAFLD was defined as an increase at the liver
echogenicity and graded from 1 to 3. The normal liver
parenchyma has a homogeneous echogenicity equal to the
renal cortex and spleen.

Grade 1: Increased diffuse echogenicity,

Grade 2: The portal vein branches and diaphragm
echogenicity were partly obscured by the increased
parenchyma echogenicity.
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Table 1. Total cholesterol (mg / dl), LDL (mg / dl) and CRP (mg / L)
significantly  different the familial
hypercholesterolemia (FH) and control groups

levels were between

FH (mean £ SD) |Control (mean * SD)| p-values
Total cholesterol | 333.27 + 58.46 219.23 £82.84 0.000
LDL 249.93 +£45.43 127.11 £ 46.52 0.000
CRP 3.37+4.16 143 +£1.96 0.014

FH: familial hypercholesterolemia

Table 2. The ultrasound imaging of liver of the familial
hypercholesterolemia (FH) and control groups (p = 0.058)

FH Control
NAFLD 16 12
Normal liver ultrasound 23 27

NAFLD: Non-alcoholic fatty liver disease.

Grade 3: The diaphragmatic outline was not visualized, and
the posterior segments of the liver were poorly assessed [9].

STATISTICAL ANALYSIS

We performed all statistical analyses using SPSS for
Windows, version 17.0. Unless otherwise stated, results were
expressed as mean + SD. We used the Mann-Whitney U test
or independent sample t test between two subject groups,
and used the Pearson correlation test or Spearman
correlation test, as appropriate. A p value less than 0.05 was
considered statistically significant.

Informed consent statement: All involved persons
(subjects or legally authorized representative) gave their

informed consent prior to study inclusion.

Conflict-of-interest statement: There isn't any conflict-of-
interest statement.

Data sharing statement: Presented data are anonymized
and risk of identification is low.

RESULTS

Serum AST, ALT, and creatinine levels of FH group were not
higher than control group, but total cholesterol (mg / dl)
(333.27 £ 58.46) (219,23 + 82,84) (p = 0.000), LDL (mg / dI)
(249,93 + 45,43) (127,11 + 46,52) (p = 0.000) and CRP (mg /
L) (3,37 £ 4,16) (1,43 = 1,96) (p = 0.014) levels were
significantly different between the FH and control groups
respectively (Table 1).

The ultrasound imaging of liver of the two groups were
similar. NAFLD was seen at 12 of 39 individuals in the control
group. It was seen at 16 of 30 persons in the FH group (p =
0,058) (Table 2).
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DISCUSSION

This is the first study to evaluate NAFLD in patients with FH.

Fatty liver frequency was not found different among FH and
control groups. High serum triglyceride levels and low
serum HDL levels are seen at about 50% of patients with
NAFLD [10].

In this study CRP concentrations (mg /L) in FH (3.37 + 4.16)
were significantly high from control group (1.43 + 1.96) (p =
0.014). CRP concentrations in patients with FH were found
significantly higher than control group in numerous studies
[11,12]. CRP levels were associated with the presence of
cardiovascular disease in FH patients [13]. Systemic
induced by hypercholesterolemia may
facilitates the progression to steatohepatitis.

inflammation

In this study, triglyceride and HDL levels weren't significantly
different between groups. Overproduction of VLDL (very-
low-density lipoprotein) particles is an important cause of
familial combined hyperlipidemia and it is driven by the
amount of hepatic fat [14]. Increased VLDL and relatively
normal levels of LDL secretion takes place in the hepatic
steatosis at insulin resistance [15]. NAFLD patients exhibited
significantly reduced HDL compared to the control subjects
[16].

Sun et al. observed a significant association between LDL
level and prevalence of NAFLD in 5689 subjects who had
undergone liver ultrasonography. They have demonstrated
that increased levels of LDL within the normal range have an
independently relationship with an elevated risk of NAFLD
[17]. Unlike this study, our study includes only the
individuals who have FH.

In a study, statistically significant high levels of serum
triglyceride, LDL and HDL were found in the cases with
NAFLD compared to the control group [18]. But in our study,
there wasn't a significant difference at TG and HDL levels of
the groups.

In the Multi-Ethnic LDL
concentrations have generally been reported to be at

Study of Atherosclerosis,

normal levels in the setting of NAFLD [19].

It was shown that high cholesterol / high fat diets in some
animal models caused steatosis in the liver and lesions of the
aorta [20,21]. But that animals have lipid metabolism
different from that of humans.

In this study, FH group didn’t show any important difference
from control group in the terms of NAFLD.

The limitation of this study is that the sample size is small.

ORTADOGU TIP DERG 2020; 12(2): 219-224
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CONCLUSION

There isn't a significant difference between FH and control
groups in the terms of NAFLD. The absence of NAFLD on
ultrasonography, should not reduce the severity and
importance of FH, and the treatments should be made to

prevent complications such as atherosclerosis.

DECLARATION OF CONFLICT OF INTEREST

The authors received no financial support for the research
and/or authorship of this article. There is no conflict of
interest.

REFERENCES

1.

Defesche JC, Gidding SS, Harada-Shiba M, Hegele RA,
Santos RD, Wierzbicki AS.
hypercholesterolaemia. Nat Rev Dis Prim 2017; 7: 17093.
(doi: 10.1038/nrdp.2017.93).

Familial

Benedict M, Zhang X. Non-alcoholic fatty liver disease:
An expanded review. World J Hepatol 2017; 9: 715-32.
(doi: 10.4254/wjh.v9.i16.715).

Younossi ZM, Blissett D, Blissett R, Henry L, Stepanova M,
Younossi Y, et al. The economic and clinical burden of
nonalcoholic fatty liver disease in the United States and
Europe. Hepatology 2016; 64: 1577-86. (doi:
10.1002/hep.28785).

Parekh S, Anania FA. Abnormal Lipid and Glucose
Metabolism in Obesity: Implications for Nonalcoholic
Fatty Liver Disease. Gastroenterology 2007; 132: 2191-
207. (doi: 10.1053/j.gastro.2007.03.055).

Rader DJ, Hobbs HH. Disorders of Lipoprotein
Metabolism. In: Harrison's Principles of Internal Medicine,
LongoDL. Harrison TR, et al (eds). 18th ed. New York, NY:
McGraw-Hill Medical; 2012: Chapter 356.

Abdelmalek MF, Diehl AM. Nonalcoholic Fatty Liver
Diseases and Nonalcoholic Steatohepatitis. In: Harrison’s
Principles of Internal Medicine, Longo DL. Harrison TR, et
al (eds). 19th ed. New York, NY: McGraw-Hill Medical;
2019; Chapter 364.

Theise ND. Liver and gallbladder. In: Robbins & Cotran
Pathologic Basis of Disease, Kumar V, Abbas A, Aster J
(eds). 9th ed. Philadelphia, PA: Elsevier Saunders; 2015;
845-6.

McCullough AJ. The clinical features, diagnosis and
natural history of nonalcoholic fatty liver disease. Clin
Liver Dis 2004; 8: 521-33. (doi: 10.1016/j.c|d.2004.04.004).

ORTADOGU MEDICAL JOURNAL 2020; 12(2): 219-224

10.

11.

12.

13.

14.

15.

16.

17.

18.

Saadeh S, Younossi ZM, Remer EM, et al. The utility of
radiological imaging in nonalcoholic fatty liver disease.
Gastroenterology 2002; 123: 745-50. (doi:
10.1053/gast.2002.35354).

Assy N, Kaita K, Mymin D, Levy C, Rosser B, Minuk G. Fatty
infiltration of liver in hyperlipidemic patients. Dig Dis Sci
2000; 45: 1929-34. (doi: 10.1023/a:1005661516165).

Gokalp D, Tuzcu A, Bahceci M, Arikan S, Pirinccioglu AG,
Bahceci S. Levels of proinflammatory cytokines and hs-
CRP in patients with homozygous familial
hypercholesterolaemia. Acta Cardiol 2009; 64: 603-9.
(doi: 10.2143/AC.64.5.2042689).

Nambi V, Ballantyne CM. Utility of statin therapy using
high-sensitivity C-reactive protein as an indicator of
coronary heart disease risk. Curr Atheroscler Rep 2005; 7:
22-8.(doi: 10.1007/s11883-005-0071-8).

Cheng HM, Ye ZX, Chiou KR, Lin SJ, Charng MJ. Vascular
stiffness in familial hypercholesterolaemia is associated
with C-reactive protein and cholesterol burden. Eur J Clin
Invest 2007; 37: 197-206. (doi: 10.1111/j.1365-
2362.2007.01772.x).

Brouwers MCGJ, Bilderbeek-Beckers MAL, Georgieva AM,
van der Kallen CJH, van Greevenbroek MMJ, de Bruin
TWA. Fatty liver is an integral feature of familial
combined hyperlipidaemia: relationship with fat
distribution and plasma lipids. Clin Sci 2007; 112: 123-30.
(doi: 10.1042/CS20070314).

Choi SH, Ginsberg HN. Increased very low density
lipoprotein (VLDL) secretion, hepatic steatosis, and
insulin resistance. Trends Endocrinol Metab 2011; 22:
353-63. (doi: 10.1016/j.tem.2011.04.007).

Kirvar A, Ayaz T, Durakoglugil T, Baydur Sahin S, Sahin OZ,
Durakoglugil E. The Association Between Non-Alcoholic
Fatty Liver Disease with Carotid Intima Media Thickness.
The Journal of Kartal Training and Research Hospital
2015; 26: 13-8. (doi: 10.5505/jkartaltr.2015.13284).

Sun D-Q, Liu W-Y, Wu S-J, et al. Increased levels of low-
density lipoprotein cholesterol within the normal range
as a risk factor for nonalcoholic fatty liver disease.
Oncotarget 2016; 7: 5728-37. (doi:
10.18632/oncotarget.6799).

Imamoglu M. Classification of Hepatosteatosis with
Ultrasonography and Analysis of the Effect of
Hepatosteatosis Degree. Medical Journal of Mugla Sitki
Kocman University, 2015; 2: 23-8.

223



Arslan et al. / Familial hypercholesterolemia and fatty liver

19. DeFilippis AP, Blaha MJ, Martin SS, et al. Nonalcoholic

fatty liver disease and serum lipoproteins: The Multi-
Ethnic Study of Atherosclerosis. Atherosclerosis 2013;
227:429-36. (doi: 10.1016/j.atherosclerosis.2013.01.022).

20. Lee L, Alloosh M, Saxena R, et al. Nutritional model of

224

steatohepatitis and metabolic syndrome in the Ossabaw
miniature swine. Hepatology 2009; 50: 56-67. (doi:

10.1002/hep.22904).

S O®

21. Wouters K, van Gorp PJ, Bieghs V et al. Dietary

cholesterol, rather than liver steatosis, leads to hepatic
inflammation in hyperlipidemic mouse models of
nonalcoholic steatohepatitis. Hepatology 2008; 48: 474-
86. (doi: 10.1002/hep.22363).

ORTADOGU TIP DERG 2020; 12(2): 219-224



Ortadogu Tip Dergisi

Ortadogu Medical Journal ﬁm

e-ISSN: 2548-0251

To cite this article: Ezer R, Ertasoglu Toydemir H, Gokyigit FM. interlékin-6 diizeyinin epileptik nobet ile iliskisi. Ortadogu Tip Derg 2020; 12(2): 225-232.
https://doi.org/10.21601/ortadogutipdergisi.651791

Orijinal Makale

interlékin-6 diizeyinin epileptik nébet ile iliskisi

The relationship between interleukin-6 and epileptic seizure

Reyyan Ezer ™" {7, Hilya Ertasoglu Toydemir 2 =%, Fatma Minevver Gokyigit 3

' Néroloji Klinigi, Aksaray Universitesi Egitim ve Arastirma Hastanesi, Aksaray, Tiirkiye

2 Néroloji Klinigi, Istanbul Bakirkéy Dr.Sadi Konuk Egitim ve Arastirma Hastanesi, istanbul, Tiirkiye
3 Néroloji Klinigi, Istanbul Gaziosmanpasa Taksim Egitim ve Arastirma Hastanesi, Istanbul, Tirkiye
* Sorumlu Yazar: Reyyan Ezer E-posta: dr.reyyan@gmail.com ORCID: 0000-0002-2752-2023
Gonderim: 29 Kasim 2019 Kabul: 29 Mart 2020

0z
Amac: Epileptik ndbet geciren hastalarda interldkin-6 (IL-6) diizeyinin ndbet tiird, etiyolojisi ile infeksiyon parametreleri olan
ates, lokosit ve c-reaktif protein (CRP) ile iligkisinin incelenmesi amaclandi.

Gerec ve Yontem: Calismaya 24 kisiden olusan hasta grubu ve 24 kisiden olusan kontrol grubu olmak Gzere toplam 48 kisi
dahil edildi. Hastalarin IL-6, ates, 16kosit ve CRP degerleri dlgulerek kaydedildi. Hastalar ndbet tiirline ve etiyolojisine gore
siniflandirildi. IL-6 duzeylerindeki yuksekligin, infeksiyon parametreleri, nobet turi ve etiyolojisiyle olan iliskisi
degerlendirildi.

Bulgular: IL-6 diizeyi nobet hastalarinda kontrol grubuna gore ylksek bulundu. Epilepsi hastalarinda IL-6 diizeylerindeki
yikselmenin ates, I6kosit ve CRP diizeylerindeki yiikselme ile arasinda korelasyon bulunmadi. Hastalar ndbet tiiriine gore
degerlendirildi. Hasta grubu ve kontrol grubunun IL-6 dizeyleri karsilastirildiginda kontrol grubu ile parsiyel nébet geciren
hastalarla arasinda anlamh fark bulunmazken (p=0,270), primer jeneralize, sekonder jeneralize ve jeneralize status ile
arasinda anlamh fark belirlendi (sirasiyla p=0,012, p=0,011, p=0,040). Nobet etiyolojisi ile IL-6 diizeyleri arasinda iliski
saptanmadi.

Sonug: Epileptik ndbet geciren hastalarda IL-6 diizeyi diger infeksiy6z parametrelerden ve etiyolojiden bagimsiz olarak
yuksek saptanabilmektedir. IL-6 diizeyi, primer jeneralize, sekonder jeneralize nébetlerde ve jeneralize statusta, parsiyel
nobetlere gore anlamli olarak yiiksek bulunabilir.

Anahtar kelimeler: epilepsi, interlokin-6, epileptogenez, infeksiyon
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ABSTRACT

Aim: The aim of this study was to evaluate the relationship between interleukin-6 (IL-6) levels and the type of the seizure,
etiology of the seizure and the infection parameters which were fever, leukocyte count and c-reactive protein (CRP) in
epileptic patients.

Material and Methods: A total of 48 people were included in the study, containing a patient group of 24 and a control
group of 24. IL-6, fever, leukocyte and CRP levels were measured and recorded. The patients were categorized according to
the type and etiology of the seizures. The relationship between IL-6 levels and infection parameters, type and etiology of
seizures were evaluated.

Results: IL-6 levels were significantly higher in epileptic patients than that of the control group. There were no correlations
between IL-6 levels and fever, leukocyte and CRP. The patients were evaluated according to the seizure type. There was no
significant relationship between IL-6 levels of control group and IL-6 levels of patients with partial epileptic seizures
(p=0.270). However, there was significant relationship between IL-6 levels of the control group and that of patients with
primary generalized, secondary generalized seizures and generalized status epilepticus (p=0.012, p=0.011 and p=0.040,
respectively). Epilepsy etiology was not associated with levels of IL-6.

Conclusion: High levels of IL-6 after epileptic seizures might be detected independent from infection parameters and
epilepsy etiology. IL-6 levels might be higher in patients with primary generalized, secondary generalized seizures and
generalized status epilepticus than that of patients with partial seizures.

Keywords: epilepsy, interleukin-6, epileptogenesis, infection

GiRiS diizeyinin normale dénmesinin iki haftayr bulmasi nébetle
birlikte subakut inflamatuar bir stirecin de devreye giriyor
olabilecedini gosterebilir. IL-6 dizeyindeki yiiksekligin

nobetin tlrd ile ilgili olabilecegini gosteren ¢alismalar varsa

Epilepsi, serebral néronlarin bir kisminin veya tamaminin
senkronize bir sekilde anormal elektriksel desarji sonucu
olusan ve patofizyolojisi halen tam olarak anlasilamamis bir
hastaliktir. Son yillarda epilepsi ile immiin sistem arasinda
kompleks bir iliski olduguna dair cok sayida calisma

da bununla iliskisiz oldugunu gosteren calismalar da
mevcuttur [3,5-7].

bulunmaktadir. Sitokin ekspresyonu ve immiin hiicrelerdeki
anormallikler epilepsili hastalarda ve hayvan modellerinde
gosterilmistir. Noronal eksitabilitede ve epileptogenezde
immiin sistemin 6nemli roli olabilecegi Uzerine kanitlar
birikmektedir.
ndbetlerin

Epilepsi
glial  aktivasyona ve  pro-inflamatuar
sitokinlerden interlokin-1 beta (IL-1 B), timor nekroz faktori
alfa (TNF-a) ve interlokin-6 (IL-6) diizeylerinde artisa neden
oldugu bulunmustur. Cahismalar, IL-1-B ve IL reseptor
antagonisti  (IL-RA) epileptik  aktiviteyi
etkileyebilecegini ve katkida
bulunabilecegini géstermistir [1-3]. Antiepileptik ilaglarin da

hayvan modellerinin ¢ogunda

sistemlerinin
noronal eksitabiliteye

sitokin seviyelerini etkileyebilecegi belirtilmektedir [4].

Cahismalar, 6zellikle IL-6 Uzerine yogunlagmaktadir. IL-6, B
lenfositlerin cogalmasi ve farkhlasmasi, immmunglobulin
yapimi, ates ve akut faz proteinlerinin yapiminda rol alan
proinflamatuar o6zellikte bir sitokindir. Nobet sonrasinda
Olculen yuksek IL-6 diizeylerinin néronal eksitasyon nedenli
Bununla beraber, IL-6

olabilecegi dustnulmektedir.
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Bu calismada epileptik nobet geciren hastalarda IL-6
diizeyinin ndbet tird, etiyolojisi ve infeksiyon gdstergeleri
olan ates, lokosit ve c-reaktif protein (CRP) dizeyleri ile
iliskisinin incelenmesi amaglanmistir.

GEREC VE YONTEM

Tek merkezli ve prospektif olarak planlanan bu ¢alisma icin
Sisli Hamidiye Etfal Egitim ve Arastirma Hastanesi Etik
Kurulu'na basvurularak 05.02.2012 tarih ve 127 sayi ile etik
kurul onayi alindi. Mayis 2012-Mayis 2013 tarihleri arasinda
acil servise epileptik nobet ile basvuran veya serviste
yatarken epileptik nébet geciren tiim hastalar calismaya
alinma kriterleri cercevesinde degerlendirildi. Bu kriterler 18
yasin Ustinde olmak, 24 saat icinde epileptik nobet
gecirmek ve nobet sonrasi bilincin acik olmasi olarak
belirlenmisti. Dislama kriterleri ise epileptik nobet
tanisindan siiphelenmeye neden olan 6yki, travmatik bir
nedene bagli olarak nobet gecirmek, aktif bir infeksiyon
gecirmek, malignite ve hastanin genel durumunu bozan ve

basvurusunda nobetten daha oncelikli olarak tedavi

ORTADOGU TIP DERG 2020; 12(2): 225-232



Ortadogu Tip Dergisi / Ortadogu Medical Journal

Tablo 1. Kontrol ve hasta grubunun demografik 6zellikleri, hasta
grubunun klinik ve laboratuar ozellikleri

Ortalama
N % .
yas£SS(min.-max.)
Kontrol grubu 24 47,8+12,67(30-76)
Kadin 10 41,6
Erkek 14 58,4
Hasta grubu 24 48,17+21,7(17-84)
Kadin 10 41,67
Erkek 14 58,33
Nobet tirl
Primer jeneralize ndbet 17 70,8
Sekonder jeneralize nobet| 3 12,6
Parsiyel nobet 2 8,3
Jeneralize status 2 8,3
Nobet etiyolojisi
idiyopatik 16 66,7
Semptomatik 8 33,3
Lezyon lokalizasyonu
Sag 2 25
Sol 6 75
Ates
Normal 18 75
Yiksek 6 25
CRP
Normal 14 58,33
Yiksek 10 41,67
Lokosit
Normal 11 45,83
Yiksek 13 54,17
Antiepileptik ilag kullanimi
Var 7 29,17
Yok 17 70,83

n: sayi SS: standart sapma min.: minimum max..maksimum

edilmesi gereken her tiirli tibbi durum idi. En az 6 ay 6nce
serebrovaskiiler olay gecirmis ve sonrasinda epileptik nobet
geciren hastalar da calismaya dahil edildi. Boylece 10'u
kadin, 14U erkek toplam 24 hasta calismaya alindi. Kontrol
grubu da hasta grubunun yas ve cinsiyet durumu goéz
onldnde bulundurularak herhangi bir hastaligi olmayan 10
kadin ve 14 erkek olmak (zere toplam 24 kisiden
olusturuldu.

Tum hastalarin IL-6, CRP, I16kosit, ates, akciger grafisi ve tam
idrar sonuglari kaydedildi. Epileptik nobetin tiirid ve
etiyolojisi degerlendirilerek  kaydedildi. Nobet tird,
Uluslararasi Epilepsi ile Savas Dernegi (ILAE) siniflamasina
(1981) gore primer jeneralize nobet, sekonder jeneralize
nobet, parsiyel (basit ve kompleks)ndbet ve jeneralize status

olarak 4 gruba ayrildi. Hasta ve kontrol grubundan U¢ adet

ORTADOGU MEDICAL JOURNAL 2020; 12(2): 225-232

heparinli tlpe alinan kanlar 4000 devirde 10 dakika santrifj
edildikten sonra elde edilen plazmalar merkez biyokimya
laboratuarinda -80° C'de dipfrizde saklandi ve yeterli hasta
ve kontrol sayisina ulasildiktan sonra IL-6 diizeyleri 6l¢tldi.
Ates dizeyi icin normalin Ust sinin 37 ©°C alinarak
degerlendirildi. CRP diizeyi icin normalin Ust siniri 5 mg/I
olarak belirlendi. Lokosit diizeyi icin normalin Gst sinir 10000
K/mL olarak belirlendi. Olcilebilir en disiik IL-6 degeri 2
pg/mL idi. “Intraassay coefficient variation” %4,5+4,7 idi.
Laboratuar analiz yontemleri olarak CRP diizeyi icin Roche
firmasinin C502 cihazi ile turbidimetrik yontem kullanilarak,
I6kosit icin Beckman firmasinin LH780 cihazi ile hematoloji
analiziri yontemi kullanilarak, tam idrar tahlili icin Dirui
firmasinin FV200 ve H800 cihazlari kulanilarak, IL-6 dlzeyi
icin Siemens firmasinin Immulite 2000 cihazi ile sandvig
yontemi kullanilarak 6lculdi.

istatistiksel Analiz

Verilerin analizi “SPSS for Windows 20.0” paket programiyla
yapildi. ylzde,
ortalamazstandart sapma degerleri kullanildi. Degiskenler
arasindaki degerlendiriimesinde

Verilerin tanimlanmasinda sayl,

iliskilerin Spearman
korelasyon testi kullanildi. Normal dagilimi olmayan veriler
icin Mann-Whitney U test ve Kruskal-Wallis test kullanildi.
P<0,05 diizeyi istatistik olarak anlamli kabul edildi. Gruplar
arasinda yapilan post hoc analizler
diizeltmesi yapildi.

icin Bonferroni

BULGULAR

GCalismaya alinan  hastalarin  demografik ~ 6zellikleri
Tablo 1'de 6zetlenmistir. Hastalarin yasi 17-84 arasinda olup
ortalama yas 48,17+21,7 idi. Kontrol grubunun yasi ise 30-76
yil arasi olarak belirlendi (ortalama 47,8+12,67). Hastalarin
17'sinde primer jeneralize ndbet, 3'linde sekonder jeneralize
nobet, 2’sinde parsiyel ndbet, 2’sinde jeneralize status
saptandi. Yirmi dort hastanin 16’sinda idiyopatik nedenli
nobet saptanirken 8’inde vaskiler lezyon mevcuttu.
Vaskiiler lezyonlu hastalarin 2'sinde lezyon sag hemisferde
iken 6'sinda sol hemisferdeydi. On sekiz hastada ates, 11
hastada |okosit, 14 hastada CRP dederleri normal olarak
saptandi. iki hasta karbamazepin, 2 hasta levetirasetam
kullanirken 2 hastada ikili, 1 hastada Ucli antiepileptik ilag

kullanimi mevcuttu. On yedi hasta tedavi altinda degildi.

Hasta ve kontrol grubunun IL-6 diizeyleri klinik ve laboratuar
oOzelliklerine gore degerlendirildi (Tablo 2 ve Tablo 3). Yirmi
IL-6 degeri
(ortalama 7,9+6,59) (Grafik 1). Yirmi dort saglikl génilliniin

dort hastanin 2-26,6 pg/mL arasindaydi

IL-6 degeri ise 2,0-5,52 pg/mL arasindaydi (ortalama
2,47+1,13) (Grafik 2). Hasta grubunun IL-6 diizeyi ile kontrol
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Grafik 2. Kontrol grubunda IL-6 diizeylerinin dagihmi
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Resim 1. Hasta ve kontrol gruplarinin ortalama IL-6 diizeyleri

Tablo 2. Hasta grubunun ndébet tirline ve etiyolojisine gore
kontrol grubu ile karsilastirilmasi

IL6 IL-6 (min.-
(Ortalama=SS)| max.) P
Kontrol gurubu 2,47+£1,13 2-5,52
Hasta grubu 7,9£6,59 2-26,6 0,000
Nobet tirl 0,000
Primer jeneralize ndbet 5,79+4,34 2-15,7 | 0,012*
Sekonder jeneralize nébet 13.16+7,5 | 7,67-21,7 | 0,011*
Parsiyel nobet 9,17+7,1 4,15-14,2 | 0,270*
Jeneralize status 17,67+12,62 | 8,75-26,6 | 0,040*
Nobet etiyolojisi 0,000
idiyopatik 6,92+6,86 2-26,6 0,002*
Semptomatik 9,86+5,94 2-21,7 | 0,000*

Min: minimum max:maksimum *:Bonferroni diizeltmesi uygulandi.

18+

16

14+

12+

IL-6
diizeyi(pg/
ml) 8-

10+

Jeneralize
status

Sekonder
jeneralize
nébet

Primer
jeneralize
nobet

Parsiyel
nobet

Resim 2. Hasta grubunda nobet tiirlerine gore IL-6 dlizeyleri

grubunun IL-6 diizeyi arasinda ileri derecede anlamli fark
saptandi (p<0,001) (Resim 1).

Primer jeneralize ndbet gecgiren 17 hastanin IL-6 diizeyi 2,0-
15,7 pg/mL (ortalama 5,79+4,34), sekonder jeneralize ndbet
geciren 3 hastanin IL-6 dlzeyi 7,67-21,7 pg/mL (ortalama

ORTADOGU MEDICAL JOURNAL 2020; 12(2): 225-232

IL-6 5-
diizeyi(pg/ml)

0 n 1 1 T 1
idiyopatik Semptomatik
nobet nobet

Resim 3. Hasta grubunda etiyolojiye gore IL-6 diizeyleri

13,16%7,5), parsiyel nébet geciren 2 hastanin IL-6 diizeyi
4,15 pg/mL ve 14,2 pg/mL (ortalama 9,17+7,1), jeneralize
status geciren 2 hastanin IL-6 dlzeyi 8,75 pg/mL ve 26,6
pg/mL (ortalama 17,67+12,62) olarak olcildi (Tablo 2,
Resim 2). Nobet tirlerine gore siniflandiriimis olan hasta
gruplarinin IL-6 duzeyleri kontrol grubu ile karsilastirildi.

Yapilan istatistiksel degerlendirmede gruplar arasinda
anlamhlk belirlendi (p<0,001). N6bet tiirlerine gére ayrilmis
hasta gruplan ile kontrol grubunun IL-6 dizeyleri

karsilastirldiginda ise kontrol grubunun parsiyel nébet
geciren hastalarla arasinda anlamh fark bulunmazken
(p=0,270), primer jeneralize nobet, sekonder jeneralize
nobet ve jeneralize status ile aralarinda anlamh fark
saptandi(primer jeneralize nobet icin p=0,012, sekonder
jeneralize ndbet icin p=0,011, jeneralize status icin p=0,040).

Hastalar nébet etiyolojisine gore ayrilarak kontrol grubu ile
karsilastirildi. idiyopatik nébet geciren hasta grubunda IL-6
diizeyi 6,92+6,86 pg/ml iken semptomatik ndbet geciren
hasta grubunda IL-6 duizeyi 9,86+5,94 pg/ml olarak bulundu
(Tablo 2, Resim 3). IL-6 dizeyi gerek idiyopatik gerek
semptomatik noébetli hastalarda kontrol grubuna gore
anlamh olarak yiiksekti (idiyopatik nobet icin p=0,002,
p<0,001). Idiyopatik ve
hasta gruplan  birbiri ile
karsilastirildiginda ise anlamli fark bulunmadi (p=0,754).

semptomatik nobet icin

semptomatik  ndbetli

Hastalarin IL-6 dUzeyleri ile ates, I6kosit ve CRP
diizeylerindeki yikselmenin birbiriyle iligkisi
degerlendirildiginde IL-6'nin ates, I6kosit ve CRP ile
korelasyonu anlamli bulunmadi (ates icin p=0,698, 16kosit
icin p=0,099, CRP i¢in p=0,691). Hastalarin cinsiyetleri, yasi
ve antiepileptik ila¢ kullanimi ile IL-6 dizeyleri arasinda
anlamli iliski yoktu (cinsiyet icin p=0,769, yas icin p=0,101,
p=0,373).
arasinda anlamh

antiepileptik ilag  kullanimi igin Lezyon

iliski
saptanmadi (p=0,739). Bulgular Tablo 3'te 6zetlenmistir.

lokalizasyonu ile IL-6 duzeyi
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Tablo 3. Hasta grubunun IL-6 dizeyinin klinik 6zelliklere gore
karsilastirilmasi

IL-6 IL-6 (min.-
(Ortalama#SS)| max.) P
Lezyon lokalizasyonu 0,739
Sag 10,93+4,61 7,64-14-2
Sol 9,51+6,67 2-21,7
ilag kullanimi 0,373
Var 11,04+9,57 2-26,6
Yok 6,61+4,70 2-15,7
Ates 0,698
Normal 7,49+5,48 2-21,7
Yiksek 9,1+£9,78 2-26,6
CRP 0,691
Normal 6,91+5,16 2-15,7
Yiuksek 9,29+8,3 2-26,6
Lokosit 0,099
Normal 5,46+4,37 2-14,2
Yiuksek 9,97+7,57 2-26,6
Cinsiyet 0,769
Kadin 7,7816,08 2,03-21,7
Erkek 8,7t7,04 2-26,6
Yas 48 £21,7 2-26,6 0,101

Min: minimum max:maksimum SS:Standart sapma

Hastalarin tam idrar tahlili ve akciger grafilerinde patoloji
saptanmadi.

TARTISMA

Calismamizda kontrol grubunda IL-6 degerleri 2,0-5,52 pg/
(ortalama 2,47+1,13) Dbelirlenirken,
grubunda ise IL-6 degerleri 2-26,6 pg/mL pg/mL arasindaydi
(ortalama 7,9+6,59). Gerek kontrol grubunda gerek hasta

ml olarak hasta

grubunda IL-6 degerlerinin daha 6nce yapilan calismalarla
benzer aralikta oldugu goruldu [3,5].

Hasta grubu ile kontrol grubunun IL-6 degerlerinin
ortalamasi arasinda anlamh fark saptandi. Literatlirdeki
calismalar gozden gecirildiginde epilepsi ile sitokinler
arasindaki iliskiyi inceleyen, yakin yillarda yapilan iki
calismada da serum IL-6 dizeylerinin yliksek bulundugu
gorulmektedir [1,2]. Epileptik ndbet geciren hastalarin beyin
omurilik sivisi (BOS) ve serum IL-6 diizeylerinin incelenmesi
ile BOSta bulunan dederlerin daha yiiksek oldugu
saptanmistir [8]. Febril ndbet geciren cocuklarda yapilan bir
calismada ise IL-1 ve IL-6 diizeyleri degerlendirilmis ve bu iki
sitokinde de artis belirlenmistir [9].

Hastalarin 16kosit, CRP ve ates duzeylerindeki yiikselmenin
IL-6 duzeyindeki yiikselmeyle iliskisi incelendiginde her i
IL-6 dizeyi ile anlamh

parametrenin de korelasyon
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gostermedigi saptandi. Bu durumda epileptik nobette IL-
6'nin bu infeksiyon parametrelerinden bagimsiz olarak
yukselebildigi sonucuna varildi. Bu konuda literatlirde yer
alan ¢alisma sayisi kisitl olmakla beraber Peltola ve ark.nin
calismasinda plazma IL-6 diizeylerindeki yikselmenin diger
infeksiyon parametreleriyle arasindaki iliski incelendiginde
CRP duizeylerindeki yiikselme ile arasinda anlamli korelasyon
belirlenmis haptoglobinle korelasyon
saptanmamistir. Bu bulgular isiginda epileptik ndbetlerin IL-
6 gibi sitokinlerin Gretimini provoke ettigi ve bunun akut faz

ancak

reaksiyonunu tetikledigi, bu nedenle akut noébet gegiren
hastalardaki infeksiyon belirteglerinin artisinin infeksiyon
lehine yorumlanmamasi gerektigi ifade edilmistir [10].

Calismamizdaki hastalarin IL-6 degerleri nobet tlrli g6z
oniinde bulundurularak degerlendirildi. Kontrol grubu ile
hasta grubu karsilastirildiginda IL-6 diizeyleri parsiyel ndbet
geciren hasta grubu hari¢ tim noébet tirlerinde kontrol
grubuna gore istatistiksel olarak anlamli fark olacak sekilde
yuksekti. Bu fark en yiiksek oranda sekonder jeneralize
nobette iken ikinci olarak primer jeneralize ve son olarak
jeneralize status turindeydi. Epileptik ndbet sonrasi
meydana gelen IL-6 ylksekliginin ndbet tiriyle olan iliskisi
yogun olarak incelenen konulardan biridir. Bir calismada
ndbet sonrasi 3. ve 6. saatlerde bakilan IL-6 diizeyinin tonik-
klonik nobet geciren hastalarda parsiyel ndbet geciren
hastalara gore daha yiksek oldugu belirtilmistir [11]. Bir
baska calismada sekonder jeneralize ndbet geciren
hastalarda kompleks parsiyel nobet geciren hastalara oranla
IL-6 seviyesindeki artisin daha fazla olmasi nedeniyle IL-6
yuksekliginin nobet aktivitesinin yayginhgiyla iliskisinin
olabilecegi ifade edilmistir [3]. Parsiyel nobet geciren
hastalarin temporal ve ekstratemporal kaynakli nobetli
hastalar olarak ayrilip degerlendirildigi bir calismada IL-6
yuksekligi sadece temporal lob epilepsili hastalarda
gozlenerek bu sonucun temporal lobun eksitator aktiviteye
daha duyarl olmasi seklinde yorumlanmistir [4]. Uludag ve
ark. ise jeneralize, sekonder jeneralize ve kompleks parsiyel
ndbet geciren hasta gruplarinda IL-6 dizeylerini yiiksek
bulmus ancak gruplar arasinda anlamh fark olmadigini
belirtmislerdir [5]. Hasta sayisinin 1218 oldugu bir ¢calismada
interiktal donemdeki hastalar temporal lob kaynakli epilepsi,
ekstratemporal lob kaynakl epilepsi ve idiyopatik jeneralize
epilepsi olarak li¢ gruba ayrilarak BOS'ta sitokin dlizeylerine
bakilmis ve IL-6 diizeyinde gruplar arasinda anlamh fark
saptanmamis, bununla beraber IL-6 diizeyinin nobet
siddetiyle koreleasyonu bulunmustur [12]. Epilepside
inflamatuar mediatorlerin roliiniin  degerlendirildigi  bir
meta analizde ise tek nobet tiriinde veya sadece beyin

hasari durumunda yukselen sitokinlerin aksine IL-6'nin farkli
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nobet etiyolojisi ve tiirlerinde yliksek saptanan sitokinlerden
biri oldugu sonucuna varlmistir [13].

Calismamizda idiyopatik ve semptomatik nébet geciren her
iki hasta grubunda da IL-6 diizeyi kontrol grubuna gore
yiiksek bulundu. iki hasta grubu arasinda ise istatistiksel fark
saptanmadi. Bu durum epileptik nobetlerdeki IL-6
dizeyinde artisin  ndbet etiyolojisinden  bagimsiz
olabilecegini dusltindiirmektedir. Sitokinlerin epilepsideki
rolini gosteren calismalarin ¢ogu idiyopatik epilepsili
hastalarda yapilmis olmakla beraber az sayida semptomatik
epilepsi hastasi ile de yapilmis ¢alisma mevcuttur. Coklu
antiepileptik ila¢ kullanan mental retardasyonlu hastalarda
yapilan bir calismada da IL-6 yuksekligi saptanmistir [14].
Epilepsisi olan hastalarda akut nébetten bagimsiz olarak IL-
6 diizeyinin arastirildigi bir calismada ise tuberoz skleroz ve
kortikal displazisi olan hastalarin IL-6 diizeyinin kontrol
hastalarina oranla anlamh sekilde yiksek oldugu
belirlenerek immunohistokimyasal analizlerde IL-6 ve IL-6
reseptorlerinin  kaynaginin  korteksteki hasarli hucreler
oldugu tespit edilmis ve tuberoz skleroz ve kortikal displazili
hastalarda IL-6'nin énemli rolii olabilecegi one strilmustir

[15].

Hasta grubumuzdaki IL-6 artisinin antiepileptik ilag
kullanimiyla ve semptomatik epilepsili hastalardaki lezyon
lokalizasyonuyla anlamli iliskisi saptanmadi. Bu sonug yakin
yillarda yapilmis genis hasta gruplu calismalarda elde
edilmis sonugclarla uyumlu olmakla birlikte bu etkenlerin IL-
6 duzeyini etkilemedigini diisiinmek icin erken oldugu da
ifade edilmistir [2,4].

Bitiin bu calismalardan epilepsi ile IL-6 artisi arasinda bir
iliski bulundugu ancak bu iliskinin mekanizmasini anlamaya
yonelik calismalarin devam etmekte oldugu anlasiimaktadir.
Bu zamana kadar yapilmis arastirmalarda IL-6 artisi gerek
idiyopatik gerekse semptomatik epilepsili hastalarda ve her
nobet tirinde goézlenmistir. Bizim calismamizda sistemik
veya santral infeksiyonu olan hasta olmadigindan epileptik
nobetle meydana gelen IL-6 yiksekliginin infeksiyonla
iliskisi incelenemedi. infeksiyon parametreleri olan ates,
I6kosit ve CRP diizeylerinin IL-6 ile korelasyonu saptanmadi.

CALISMANIN KISITLILIKLARI

Cahsma ile ilgili en 6nemli kisitlilik hasta sayisinin az olmasi,
Iokosit, CRP ve ates disindaki infeksiyon parametrelerine
bakilamamis olmasi, yeterli sayida hastaya
ulagilamadigindan kontrol IL-6 dizeylerinin ol¢iilememis
olmasl ve patogenezin dederlendirememis olmasi olarak

dustnilebilir. Ayrica calisma 2017 yilindan 6nce planlandigi
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icin nobet tirleri 2017 yilinda ILAE tarafindan yayinlanan
glincel siniflandirmaya gore belirlenmemistir [16].

SONUC

Sonu¢ olarak, ¢alismamizda hasta grubumuzda IL-6'nin
epileptik nobet etiyolojisinden, ates, I0kosit ve CRP
diizeylerinden, antiepileptik ila¢ kullanimindan ve lezyon
lokalizasyonundan  bagimsiz  olarak  yikseldigi, bu
yuksekligin nobet tiri ile iliskili olabilecegi saptandi. Bu
sonuglar epileptik nébetin incelenen tim diger etkenlerden
bagimsiz olarak IL-6 artisina neden olabilecegini, IL-6
degerindeki yiksekligin epileptik nobetin bir sonucu
ve/veya epileptogenez sirecinin bir parcasi olabilecegini
disundirmektedir. Calismanin nobet tirl, nedeni, hasta
sayisi acisindan daha genis bir grupla yapilmasi ile
bulunacak epileptogenez
anlamaya ve gelecekte yapilacak epileptogenezi 6nleme
amach yontemlerindeki  gelismelere katkida

sonuglarin mekanizmasini
tedavi
bulunabilecegine inaniyoruz.
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0z
Giris-Amagc: ilk 1000 giinliik periyotta bebek beslenmesi paterni cocugun biiyiime ve gelisiminde énemli bir etkiye sahiptir.
Anne sitid kullanim siresi ile beslenme aliskanliklarinin malnitrisyon gelisimi Gizerindeki etkisini aragtirmayi amacladik.

Gere¢ ve Yontem: Cocuk Gastroenteroloji ve Genel Pediatri polikliniklerine ardisik basvuran 9 ay-5 yas araligindaki 250
primer malnitrisyonlu ve 250 malnitrisyonsuz hastalara anne siitii alim sirelerini ve beslenme aliskanliklarini sorgulayan
bir anket formu doldurtuldu.

Bulgular: Calismaya katilan malnitrisyonlu hastalarin yas ortalamasi 19,77+9,90 ay, malnitrisyonu olmayan hastalarin ise
20,584+10,971 ay idi.Yas ve cinsiyet acisindan iki grup arasinda istatiksel olarak anlamli fark yoktu (sirasiyla P=0,385, P=0,140).
Sadece anne siitli alma siresi ile toplam anne siitii alma siiresi malnitrisyonlu hasta grubunda anlamli olarak daha diistik
idi (sirasiyla P=<0,001, P=0,001). Malniitrisyon gelisimi icin sadece anne siti ile beslenme siresinin minumum kesim
noktasini < 4,5 ay bulduk (duyarli§i %72, 6zgulligi %54 P=0,001). Ayni zamanda malnitrisyonlu grupta bebek beslenmesine
babanin anlamli olarak daha az istirak ettigini gérdiik (P=<0,001). iki yas lizerinde olan cocuklarda kendi kendini beslemesine
izin verilmeme oraninin malnutrisyonlu grupta daha yuksek oldugunu gérdik (P=<0,001). Parmak besinlere ge¢cme yasinin
malniitrisyonlu grupta daha yiiksek oldugunu gérdiik (P=0,002). Ogiiniinii bitirme siiresinin malntrisyonlu grupta daha
uzun oldugunu gordiik (P<0,001). Malnutrisyonlu grupta yasina uygun olmayan besleme sikliginin daha fazla oldugunu
gordiik (P<0,001).

Sonug: Calismamiz anne siitu alim siiresi ve beslenme aliskanliklarinin malnitrisyon gelisimine etki ettigini géstermektedir.

Anahtar kelimeler: anne siiti, beslenme aliskanliklari, cocuk, yetersiz beslenme

© 2020 by the authors; licensee MEDITAGEM Ltd., Turkey. This article is an open access article distributed under the terms and
conditions of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/4.0/).
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ABSTRACT

Objective: Infant feeding pattern in the first 1000 days period has significant effect on the growth and development of child.
We aimed to investigate the effects of breastfeeding duration and feeding habits on malnutrition.

Material and Methods: Patients who were consecutively admitted to the pediatric gastroenterology and pediatric
outpatient clinics were included in the study. 250 patients with primary malnutrition and 250 patients without malnutrition
were asked to complete questionnaire questioning breast milk intake times and feeding habits.

Results: The mean age of the patients with malnutrition was 19.77 + 9.90 months and 20.584 + 10.971 months for patients
without malnutrition. There was no statistically significant difference between the two groups in terms of age and sex (P =
0.385, P = 0.140, respectively). Only breastfeeding time and total breastfeeding time were significantly lower in
malnourished patients (P = <0.001, P = 0.001, respectively). For malnutrition development, we found the minimum cut-off
point of breastfeeding time to be < 4.5 months (sensitivity 72%, specificity 54% P = 0.001). We also found that the father was
significantly less involved in feeding the baby in the malnutrition group (P = <0.001). We found that the rate of non-self-
feeding was higher in malnourished group in children over two years of age (P = <0.001). We found that the age of transition
to finger food was higher in the malnutrition group (P = 0.002). We found that the duration of the meal was longer in

malnutrition group (P <0.001).

Conclusion: Our study shows that the duration of breastfeeding and feeding habits affect malnutrition development.

Keywords: breast milk, feeding habits, child, malnutrition

GiRiS
Malnitrisyon, tim diinyada ¢ocuklar arasinda hala biyik bir
halk sagligi sorunu olmaya devam etmektedir. Kiiresel olarak

her bes vyas atindaki cocuklarin dgte biri
beslenmektedir [1]. Birlesmis Milletler Cocuklara Yardim

yetersiz

Fonu (UNICEF), 2018'de bes yas alti 155 milyon cocugun
bodur, 52 milyon ¢ocugun ise asirn zayif oldugunu
bildirmistir [2].

ilk 1000 giinliik periyotta bebegin beslenme sekli cocugun
biylime ve gelisiminde onemli bir etkiye sahiptir [3].
Buylime ve gelismenin hizli oldugu bu dénemde en 6nemli
besin kaynadi hi¢ sliphesiz anne sttudir. Anne st (AS)
besinsel icerik ve kalori agisindan biyolojik yararlihgi yiiksek
ve sindirimi kolay bir besindir. Anne ve bebek icin basta
beslenme olmak Uzere sosyal, ekonomik, gelisimsel ve
psikolojik yénden bircok yarari gosterilmistir [4]. Dinya
saghk orgiitii (WHO), UNICEF, Amerikan Pediatri Akademisi
(AAP) bebeklerin 0-6 ay sadece AS ile beslenmelerini, altinc
ayda tamamlayici beslenmeye gecilmesini ve emzirmeye iki
yil devam edilmesini dnermektedir. Saglik Bakanhgi Turkiye
Halk Saghgi Kurumu AS ile beslenen kiicik cocuklarin
beslenmesiyle  ilgili  aliskanliklarin ~ bu  dénemde
kazandirilmasi ve annelerin bu konuda bilinglendirilmesini
onermektedir [5]. Bazi calismalar AS ile beslenen bebeklerde
yasamin ilk aylarinda buyimelerinin daha hizli oldugunu
belirtirken, bazi calismalar da beslenme zamani ebeveyn
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davranislarinin  blylime Uzerine etkili

belirtmektedir [4,6,7].

olabilecegini

Bu nedenle ¢alismamizda AS kullanim siiresi ile beslenme
ahiskanliklarinin malnttrisyon gelisimi UGzerindeki etkisini
arastirmayi amacladik.

GEREG VE YONTEMLER

Cocuk Gastroenteroloji poliklinigine Ekim 2018 — Mayis 2019
tarihleri arasinda ardisik gelen 9 ay-4 yas arasi primer
malnitrisyon (PM) tanih 250 pediatrik hasta ile ayni yas
grubunda malnitrisyonu olmayan 250 kontrol hastasinin
ebeveynlerine AS alim siirelerini ve beslenme aliskanliklarini
sorgulayan bir anket formu doldurtuldu.

Orneklem biiyiikligi ve kontrol grubu sayilar daha énce
yapillmis benzer calismalar baz alinarak belirlendi [8].
Calisma sonrasi G*Power 3.1.9.2 ile 0.05 anlam seviyesinde,
gruplardaki AS kullanimlar esas alinarak post hoc analiz
yaptigimizda her grupta 250 hasta sayisi bulunmasinin
calismamizda %85,1 etki glicline sahip oldugunu gorduk.

Hicbir hastada malnltrisyona sebep olacak organik bir
sebep yok idi. Bu calismaya katilan hastalarin hepsi Tirk
vatandasl idi.

Calisma Helsinki ilkeler Deklerasyonuna uygun olarak
yapildi. Calisma oOncesi ailelerden bilgilendirilmis onam

alindi. (Necip Fazil Sehir Hastanesi ve Siitcii imam
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Beslenme Durumunun Degerlendirilmesi

Cahsmaya katilan iki yasindan kiclik cocuklar diz bir
zeminde, sirt Ustl yatar pozisyonda ikinci bir kisinin yardimi
ile bas ve dizler sabitlenerek infantometre yardimi ile
olctldi. ki yas Uzeri cocuklar ise en yakin milimetreye
kalibre edilmis dikey portatif bir stadyometre kullanilarak
corap ve ayakkabi olmadan olculdi. Agirhik, bir kilogramin
en yakin ondalik kesirine kadar dijital elektronik tarti l¢egi
kullanilarak hafif kiyafetlerle 6lciildi. Diinya Saghk Orgiitii
(WHO) verileri kullanilarak, agirlik Z skoru, boy Z skoru, boy-
kilo Z skoru, viicut kitle indeksi (VKi) Z skoru, yasa ve
boy, VKi
parametrelerinin herhangi birinde Z skoru -2'nin altinda olan
hastalar yetersiz beslenmis olarak kabul edildi. Kot
beslenmenin ciddiyeti asagidaki gibi siniflandirilmistir [9]:

cinsiyete gore hesaplandi. Vicut agirlig,

Orta diizeyde diisiik kilo (Zayiflik): Yasa gore kilo Z skoru
>-3 SDS ile <—2 SDS arasinda

Siddetli diizeyde diisiik kilo (Siddetli zayiflik): Yasa gore
kilo Z skoru <—3 SDS

Normal: Yasa gore kilo Z skoru >—2 SDS

Orta diizeyde bodurluk: Yasa gore boy Z skoru =—3 SDS ile
<—2 SDS arasinda

Siddetli diizeyde bodurluk: Yasa gore boy Z skoru > -3
SDS

Normal: Yasa gore boy Z skoru > —2 SDS

Calismaya Dahil Edilme Kriterleri

Galismaya alinan malnitrisyonlu hastalarda sekonder
malnitrisyona sebep olabilecek Prematirite, intrauterin
gelisme geriligi, tekrarlayan idrar yolu enfeksiyonu, kronik
bobrek yetmezligi, tekrarlayan alt solunum yolu
enfeksiyonu, kistik fibrozis, konjenital kalp hastaliklar, kalp
yetmezligi, serebral palsi, ¢Oliyak hastaligi, inflamatuar
bagirsak hastaligi, sendromik (Down send, Turner Send gibi)
hastaliklar gibi klinik bilgi, semptom ve/veya bulgu yoktu.
Suphelenilen hastalar tetkik edildi. Sekonder malnutrisyon
tespit edilen hastalar ¢calismaya dahil edilmedi.

Degerlendirme Anketi

Cocugun dodum sonrasi aldigi ilk gidanin ne oldugu, ne
zamana kadar sadece AS aldig, toplam kag ay AS kullandigi,
ek gidaya ne zaman gecildigi, beslenme ortami, sizce baba
¢ocuk beslenmesine yardim ediyor mu? Cocugun aldig
gidalarin kivami, miktari, ka¢ saat ara ile beslenmeye

ORTADOGU MEDICAL JOURNAL 2020; 12(2): 233-240

zorlandigy, kasik kullanmaya ne zaman izin verildigi, parmak
besinlere ne zaman gecildigi, beslenme sirasinda televizyon,
tablet vb. kullanihp kullaniimadigi, beslenmenin ne kadar
strdligu ile ilgili sorulan iceren anket formu hazirlandi. Bu
anket beslenme hemsiresi gézetiminde ebeveynlerle bire bir
15-30 dakikalk goriismelerle dolduruldu.

Benzer sekilde cocugun beslenme sikligi; anneye anketten
onceki 24 saat icinde ¢ocugun kac kez beslendigi soruldu.
Oglinlerde kati, yar kati veya yumusak yiyeceklerden
hangilerini alabildigi sorgulandi. Buna goére, 9-24 aylk
emzirilen cocuklar icin li¢ ya da daha fazla kez ve 9-24 aylik
emzirilmeyen cocuklar icin bes ve daha fazla ana 6giin ile
beslenmeleri minimum beslenme sikhigi olarak kabul edildi
[10].

Anket en az bir Cocuk Gastroenteroloji uzmani veya bir
Pediatri uzmani tarafindan degerlendirildi. Ankette yasa
gore besleme hatalari tespit edilen ebeveynlere beslenme
egitimi verildi.

istatiksel Analizler

Statistical Package for the Social Sciences for Windows (SPSS
Inc, Chicago) 22 paket programi kullanilarak yapildi.
Degiskenler ortalama + standart sapma, say!i (n) ve ylizde (%)
olarak gosterildi. Sayisal degiskenlerin normal dagilim
gOsterip gostermedigi
incelendi. Normal dagihm godsteren parametreler igin

Kolmogrov Smirnov testi ile

Student’s t-testi veya tek yonli varyans analizi (ANOVA),
normal dagihm gostermeyen parametreler icin Mann
Whitney U-testi veya Kruskal Wallis kullanildi.
istatistiksel ®nemlilik testi olarak ki-kare testi, Student’s t-

testi

testi veya Mann Whitney U-testi kullanildi. Bir bagimli
degiskenin birbirinden bagimsiz ikiden fazla grup arasindaki
aritmetik ortalamasini ve buna goére anlamh bir farkhiligin
olup olmadigini ortaya koymak icin one way ANOVA testi
uygulandi. Bir bagimli degisken ile bir ya da daha fazla
bagimsiz degisken arasindaki iliskiyi gostermek icin lojistik
regresyon analizi yapildi. P degeri <0,05 saptanan degerler
istatistiksel olarak anlamli kabul edildi.

BULGULAR

Malnitrisyonu olmayan hasta grubunda yas ortalamasi
20,58+10,97 ay, Malnitrisyonu olan grupta ise 19,77+9,90 ay
idi. Yasa gore iki grup arasinda anlamh bir fark yoktu
(p=0,385). Malniitrisyonu olmayan grupta 131 (%52,6) erkek,
malnitrisyonlu grupta ise 135 (%54) kiz hasta vardi. Cinsiyet
acisindan gruplar arasinda anlamli bir fark yoktu (p=0,140)
(Tablo 1 ve 2).
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Tablo 1. Beslenme sekli ve aliskanliklarina gore gruplar arasindaki farkliliklarin degerlendirilmesi

Malniitrisyon yok | Malniitrisyon var P
N-% N-%
Cinsiyet Kiz 118-47,4 135-54
0,140
Erkek 131-52,6 115-46
. . Anne siti 227-90,8 218-87,2
Dogum sonrasi ilk gida —
Mama ve/veya diger 0,192
23-9,2 32-12,8
gidalar
Cocugun beslenme ortami Aile ile birlikte sofrada 216-86,4 206-82,4 0218
Anneile ayri ortamda 34-13,6 44-17,6 '
Sizce baba ¢ocuk beslenmesine katiliyor mu? Hayir 215-86 244-97,6 <0.001
Evet 35-14 6-2,4 '
Bir yas lizerindeki hastalarda sadece blenderden gegirilmis Yok 158-85,9 114-66,3 <0.001
veya yumusak kivamli gidalarla beslenen ¢ocuk sayisi Var 26-14,1 58-33,7 '
Bir yas Uizerinde parmak besinlerle beslenebilme yetisi Yok 247-98,8 232-92,8 0,002
kazanamamis ¢ocuk sayisi Var 3-1,2 18-7,2 '
iki yas tizerinde kendi kendini besleme yetisi kazanamamis Yok 244-97,6 202-80,8 <0.001
cocuk sayisl Var 6-2,4 48-19,2 '
iki yas tizerinde tabak, kasik kullanma yetisi kazanamamis Yok 216-86,4 208-83,2 0319
cocuk sayisi Var 34-13,6 42-16,8 '
j Yok 224-89,6 193-77,2
Yasina gore sik besleme <0,001
Var 26-10,4 57-22,8
Ogiinlerde siklikla televizyon, tablet ve telefon kullanir Hayir 202-80,8 194-77,6 0378
misiniz? Evet 48-19,2 56-22,4 '
e L , _ Hayir 245-98 226-90,4
Oguni bitirme stiresi 45 dakikay! geciyor mu? <0,001
Evet 5-2 24-9,6

Crosstabs- Chi-square test

Primer malnitrisyonu olan hastalarin 181'i (%72,4) orta
diizeyde dustk kilolu, 57'si (%22,8) asin dustk kilolu idi.

Hastalar dogum sonrasi aldiklari gore
degerlendirildiginde malnitrisyonu olmayan grupta 227
(%90,8) AS, 23 (%9,2) mama, sekerli su, inek stitii gibi gidalar
verilmis idi. Malnutrisyonlu grupta ise 218 (%87,2) hasta AS
alirken 32 (%12,8) hasta mama veya diger gidalar verilmisti.
Dogum sonrasi verilen ilk gidaya gore iki grup arasinda

anlaml bir fark yoktu (p=0,192) (Tablo 1).

ilk gidaya

iki grup arasinda sadece altt ay AS alma oranlarna
baktigimizda malnutrisyonlu hastalarin 67’sinin  (%26,8),
malnitrisyonu olmayan hastalarin ise 114’lnilin (%45,6) alti
ay sadece AS ile beslendigini tespit ettik. Bu durum iki grup
arasinda anlaml olarak farkli idi (p<0,001). Tim hastalara
gore degerlendirdigimizde ise 181 ¢ocugun (%36,2) alti ay
sadece AS ile beslendigini tespit ettik.

Hastalarin beslenme ortami ile ilgili olarak iki grup arasinda
anlamh bir fark yoktu (p=0,218). Anneye “sizce baba ¢ocuk
mu?” soruldu.

beslenmesine yardim ediyor

Malnutrisyonlu grupta 244 (%97,6) anne hayir derken 6

sorusu

(%2,4) anne babanin aktif olarak ¢ocugun beslenmesine
yardim ettigini belirtti. Malnitrisyonu olmayan grupta ise
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216 (%86) anne hayir derken, 35 (%14) anne babanin aktif
olarak c¢ocugun beslenmesine yardim ettigini belirtti.
Malnitrisyonu olmayan grupta babalarin istatiksel olarak
daha yiksek oranda bebek beslenmesine istirak ettigini
tespit ettik (P<0,001).

Bir yas Uzerinde olan hastalar yedikleri besinlerin kivamina
gore degerlendirildiginde, malnutrisyonu olmayan grupta
26 (%14,1) hasta, malnitrisyonlu hasta grubunda ise 58
(%33,7) hastanin sadece blenderden gecirilmis yumusak
kivamli gidalar ile beslenmekteydi. Bu durum iki grup
arasinda istatiksel olarak farkl idi (p<0,001).

Parmak besinlere ge¢me yasina bakildiginda bir yas
Uzerinde hala parmak besinlerle beslenme becerisi
kazanmamis hasta sayisi malndtrisyonlu grupta 18 (%7,2)
iken malnitrisyonu olmayan grupta U¢ (%1,2) idi. Bu
oraninin malnitrisyonu olan grupta daha fazla oldugunu

gordiik (p<0,001) (Tablo 1).

iki yas tizeri hastalarin kendi kendilerini besleme yetilerine
gore bakildiginda malnitrisyonu olmayan grupta alti (%2,4)
hastanin, malnGtrisyonlu grupta ise 48 (%19,2) hastanin hala
kendi kendini besleme yetisi kazanamadigini tespit ettik. Bu
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Tablo 2. Anne sitl kullanim sreleri ile malnitrisyon arasindaki iliskinin degerlendirilmesi

Malniitrisyon yok (250) Malniitrisyon var (250) P
Kag ay sadece anne siitu aldi 4,98+1,81 4,38+2,03 0,001
Ek gidaya kaginci ayda gecti 4,98+1,81 4,94+2,58 0,849
Anne siiti kacinci ayda kesildi 12,02+7,43 9,09+5,43 0,001

independent Samples T test

Tablo 3. Malnitrisyon gelisimi icin anne suitl kullanim surelerin en iyi kesim noktasinin belirlenmesi ve risk analizi

.. Malniitrisyon icin en o AUCicin P

Degiskenler . Duyarhhik Ozgiinliik AUC (%95 C.1.) L.
iyi kesim noktasi degeri

Sadece anne siitl ile beslenme suresi <4,5 0,720 0,540 0,588(0,538-0,637) 0,001

Anne st ile toplam beslenme siresi <11,5 0,512 0,308 0,605(0,555-0,655) <0,001

istatiksel analiz: ROC Curve analise

AUC: ROC egrisi altinda kalan alan

Risk Faktorleri OR %95 gliven araligi P Risk

Sadece anne siti ile beslenme stiresi <4,5 2,190 1,511-3,176 <0,001 Var

Anne st ile toplam beslenme siiresi <12 2,357 1,636-3,397 <0,001 Var

istatiksel analiz: Logistic Regression Analysis
OR: Olasilik orani

durum iki grup arasinda anlamli olarak farkliydi (p<0,001)
(Tablo 1).

iki yas lizerinde tabak kasik kullanma becerisi kazanamamis
saylsi malnutrisyonlu  grupta 42 (%16-8),
malndtrisyonu olmayan grupta ise 34 (%13,6) idi. Bu durum
iki grup arasinda farkli degildi (p=0,319) (Tablo 1).

hasta

Hastalar yasa gore beslenme sikligi degerlendirildiginde
malnutrisyonlu grupta 57 (%22,4) hastanin, malnutrisyonu
olmayan grupta ise 26 (%10,4) hastanin yasina gore sik
calisildigr  tespit edildi. Bu
malnitrisyonlu grupta anlamli olarak daha yiksek idi
(p<0,001) (Tablo 1).

beslenmeye durum

Beslenme sirasinda televizyon, tablet, telefon gorsellerini
kullanarak beslenen hasta sayisi malnutrisyonlu grupta 56
(%22,4), malnitrisyonu olmayan grupta ise 48 (%19,2) idi. Bu
durum iki grup arasinda anlamh olarak farkli degildi
(p=0,378).

Beslenme siiresine gore degerlendirildiginde, beslenme
stresinin 45 dakikayl gectigini sdyleyen ebeveyn sayisi
malnitrisyonlu grupta 24 (%9,6), malnitrisyonu olmayan
grupta ise 5 (%2) idi. Malnitrisyonu olan grupta bu oran
anlamli olarak daha ytksek idi (p<0,001).

Hastalar AS alim siresine gore degerlendirildiginde,
malnitrisyonu olan grupta sadece AS alim siiresinin
4,38+2,03 ay oldugunu, malnitrisyonu olmayan grupta ise
4,98+1,81 ay oldugunu gordik. Malnitrisyonu olan grupta
sadece AS kullanim siiresinin anlamh olarak daha dusuk
oldugunu gordiik (p=0,001). Benzer olarak AS ile beslenme
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toplam sturesinin malnitrisyonu olan grupta (9,09+5,43ay),
malnitrisyonu olmayan grupa (12,02+7,43ay) gore anlamh
olarak daha dusuk tespit ettik (p=0,001). Ek gidaya gecis
zamanlar agisindan iki grup arasinda anlamh fark yoktu
(p=0,849) (Tablo 2).

Malntrisyon gelisimi agisindan AS kullanim siirelerinin en
iyi kesim noktasi ROC cure analizi ile belirlendi. Buna goére
sadece AS ile beslenme slresi < 4,5 ay ise %72 sensitivite,
%54 spesifite, area under the curve (AUC): 0,588(0,538-
0,637) (p=0,001) ile malnutrisyon gelisme olasiligini 6n
gordik. Malnutrisyon gelisimi agisindan AS ile toplam
beslenme suresinin en iyi kesim noktasi ise < 11,5 ay
sensitivite %51,2 spesitivite %30,8 AUC: 0,605(0,555-0,655)
(p<0,001) idi (Tablo 3).

Hastalarin malnitrisyon gelisimi icin risk faktorlerini lineer
regression analizi ile degerlendirdigimizde; eder sadece AS
ile beslenme suresi < 4,5 ay ise malnitrisyon gelisme riskinin
2,19 kat artirdigini (p<0,001), AS ile toplam beslenme
stiresinin < 12 ay olmasi ise malnutrisyon gelisim riskini 2,36
kat artirdigini (p<0,001) tespit ettik (Tablo 3).

TARTISMA

Bebeklik donemindeki beslenme seklinin biyime ve
gelisme Gizerine 6nemli etkileri vardir. Anne siti 6zellikle ilk
1000 gilinde bebegin biyolojik ve psikolojik gereksinimlerini
karsilayan o6nemli bir besin kaynadidir [4,11,12]. Bu
doénemde ebeveynlerin ¢cocuklarini besleme sekilleri cocukta
beslenme aliskanliklarini gelistirir. Bu fikirlerden yola cikarak
yaptigimiz bu calismada malntrisyonu olan grubun %12,8',
malnttrisyonu olmayan grubun ise %9,2'si dogum sonrasi
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ilk beslenme olarak AS disinda gidalari (mama, su, sekerli su,
inek sutd) tercih etmisti. Elazig ‘da 1997 yilinda yapilan
benzer bir ¢calismada dogum sonrasi kadinlarin %30,8'inin
bebeklerine AS'den 6nce sekerli su verdigi belirtilmistir [13].
Bu annelerin dortte biri kolostromu pis ve zararli buldugunu
belirtmistir  [13]. Calismamizda bu azalmis
goriinmektedir. Bu azalma gliniimiizde egitimsel ve kiiltirel
iyilesmenin bir gdstergesi olabilir.

durum

Dustk gelirli ve orta gelirli Ulkelerde, alti ayliktan kiiglk
bebeklerin sadece %37’si yalnizca AS ile beslenmektedir.
Birkag istisna disinda, yuksek gelirli Glkelerde emzirme siiresi
daha kisadir [14]. Ulkemizde emzirme yaygin olmasina
ragmen, bebeklerde sadece AS ile beslenme Turkiye Nifus
ve Saglik Arastirmasi (TNSA) 2008'de %42 iken, 2013'te ise
%30'a dusmustlr. Dolayisiyla sadece AS ile beslenme
onerildigi gibi yaygin degildir [15]. Biz de ¢alismamizda ilk
alti ay sadece AS ile beslenme oraninin malnitrisyonlu
grupta malnitrisyonlu olamayan gruba gore anlamli diisiik
oldugunu gordiik (sirasiyla %26,8'e, %45,6) (p<0,001). Tim
hastalara gore degerlendirdigimizde ise literatur ile uyumlu
olarak 181 ¢cocugun (%36,2) alti ay sadece AS ile beslendigini
tespit ettik.

Hi¢c AS almayan veya erken aylarda AS kesilen bebeklerde
malnitrisyonun daha sik gorildiigi bildirilmistir [8,16]. Bazi
calismalarda ise ilk alti ay sadece AS alanlarda almayanlara
gore yasamin ilk aylarinda blylmelerinin daha fazla oldugu
tespit edilmistir [6,17,18]. Bizim ¢alismamiz da bu ¢alismalari
destekler niteliktedir. Malnutrisyonu olan hasta grubunda
sadece AS ile beslenme suresini ve AS'nden kesilme siiresini
malnitrisyonu olmayan gruba gore anlamh disik bulduk
(p<0,001).

Yine baska bir calismada 24 aydan fazla siire AS alanlarda 24
aydan daha kisa slire AS alanlara oranla dusuk kilolu olma
olasiliginin 2,6 kat daha fazla oldugu bildirilmistir [1]. Biz de
calismamizda sadece AS kullanim siiresi < 4,5 ay ise
malndtrisyon gelisme riskinin 2,19 kat artigini (p=0,001),
toplam AS kullanim siiresinin <12 ay ise malndtrisyon

gelisme riskinin 2,357 kat artigini (p<0,001) gosterdik.

Ebeveynlerin beslenme zamani tutumlari yasamin ilk 24
ayinda bebegin 6grenme slrecinde gida begenisinin
gelismesine ve kendi kendine beslenme becerisini
kazanmasini sekillendirir. Elde edilen bu becerilerinin
sonraki yeme davranigini, biyumesini ve kilo durumunu
etkileyebildigi cesitli calismalarda g&sterilmistir [7,19,22]. Bu
nedenle ebeveynlerin  hangi
davranislarinin ¢ocuklarin kilo ve beslenme aliskanliklarini

olumlu hangilerinin olumsuz etkiledigini

beslenme zamaninda

belirlenmesi
gerekmektedir. Parmak gidalariyla beslenme (8-12 ay) ve
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kendi kendine beslenme egitimi (12-18 ay) iki yas altinda
baslamaktadir [23]. Ancak bebedin bu siirecte 6grenme
yetisinin gelismesi elinde olmayan cevresel faktorler
nedeniyle gecikebilmektedir. Gelisim basamaklarina uygun
olarak parmak besinlerle, kasikla ve kendi kendine beslenme
doénemi olan 6 ay — 3 yas arasinda cocuklarin 6zellikle
ebeveynlerin zorlamasina bagli besin reddi gelistirdigi
vurgulanmaktadir. Ayrica iki yas civarindaki c¢ocuklarin
beslenirken c¢evreyi kirletmesi, oyalanarak beslenmesi
beslenme zamanini uzatmaktadir. Bu da ebeveynleri
kaygilandirarak asiri kisitlayici hale getirebilmektedir. Tim
bu durumlar cocugun 6grenme yetilerini geciktirmektedir
[24]. Bu nedenle hangi cocugun ne zaman bu yetilere sahip
olabilecegi cevresel faktorlere bagimhdir ve kesin bir yas
sinirt koymak zor olsa da ebeveyn ve bebek etkilesiminin
uyumlu oldugu bir ailede en ge¢ iki yasinda bir cocugun
kendi kendini besleyebilmesi ve bir yasindan sonra parmak
besinlerle beslenme becerisi kazanmasi beklenmektedir. Bu
yasa ulasmasina ragmen hala bu yetilerin gelistiriimesine
izin verilmemesi aslinda bir besleme davranis bozuklugudur.
Bildigimiz kadariyla malnitrisyonlu hastalarda ebeveyn
tutumunu degerlendiren ayrintili bir calisma yoktur.

Bizim calismamizda beslenme ortami, iki yas tzerinde kasik,
tabak kullanma yetisi kazanan c¢ocuk sayisi, beslenme
sirasinda televizyon, tablet vb. gorsellerin izletilme oranlarn
ile ilgili iki grup arasinda anlamh bir fark yoktu. Ancak
cocugun  beslenmesine  babanin  istirak  etmesi
malnitrisyonu olmayan grupta daha yiiksekti (p<0,001). iki
yas Uzerinde kendi kendini besleme ve bir yas Uzerinde
parmak besinlerle beslenme yetisini kazanmamis ¢ocuk
sayisinin malnitrisyonu olan grupta daha fazla oldugunu

gordiik (sirasiyla p<0,001, p=0,002).

Cocuklar normalde 7-8. aylarda putlrli gidalarla
beslenmeye baslar, 12. ayda cignenebilen kati gidalan
tiketebilir hale gelir. Bu dénemlerde beslenme sirasinda
kusma, bogulayazma gibi talihsizlikler yasanir ise ebeveynler
tedirginlikten tim gidalarn blenderdan gegirerek beslemeyi
tercih edebilir. Bu durum kati gidalan yutma becerisinin
gecikmesine ve gelisme geriligine sebep olabilir. Ebeveynler
ek gidaile besleme donemlerinde bebegi besleyebilmek icin
0gln aralarinda sik besin israrlari ¢cocukta besin reddine
neden olabilir [23,24]. Calismamizda malntrisyonlu grupta
ebeveynlerin ¢ocuklarini yasina gore daha sik beslemeye
calistiklarini ve bir yas Uzerinde sadece blenderdan
gecirilmis yumusak kivamli gida tiketiminin daha sik
oldugunu gosterdik (sirasiyla p<0,001, p<0,001). Ayni
zamanda malndtrisyonu olan grupta 45 dakikayr gecen
beslenme siresinin daha sik gorildiguni tespit ettik
(p<0,001). Bu tespitlerimiz malnitrisyonlu hastalarda
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beslenme iceriginin yaninda besleme seklinin ve ebeveyn
besleme davranislarinin da dikkate alinmasi gerektigini
goOstermektedir.

Cahismamizin eksik yonleri; calismaya katilan hastalarin
sosyo-ekonomik durumlari, ebeveynlerin yaslari, egitim
durumlari, gebelikte annenin beslenme durumu, kag kilo
aldigi, vitamin takviyesi alip almadigi, dogum 6ncesi ve
sonrasi annelerin beslenme egitimi alip almadigi gibi sosyo-
demografik 6zelliklerin sorgulanmamis olmasidir. Ayrica,
gecmiste gerceklesen olaylarla ilgili sorulara cevap vermede
bir hatirlama yanhhgi olabilir.

Sonu¢ olarak, calismamiz AS alim siresin ve beslenme
aliskanliklarinin malnitrisyon gelisimi Uzerinde etkilerinin
oldugunu gostermektedir. Bu nedenle dogum oncesi ve
sonrasinda ebeveynlere uzmanlarca bebek beslenmesinin
desteklenmesinin  6nemli

Ogretilmesi  ve oldugunu

disinmekteyiz.

GIKAR CATISMASI / FINANSAL DESTEK BEYANI

Bu yazidaki hicbir yazarin herhangi bir ¢ikar catismasi yoktur.
Yazinin herhangi bir finansal destegi yoktur.
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ABSTRACT

Background: In this study, our aim is to investigate the possible protective effects of curcumin on potential damage caused
by benzo(a)pyrene (BaP) on rat sperm motility and morphology.

Methods: 36 Wistar Albino male rats were divided into six groups: Group 1, Control; Group 2, Corn oil (BaP dissolver); Group
3, DMSO (Curcumin dissolver); Group 4, BaP; Group 5, Curcumin; Group 6, BaP+Curcumin. By the end of the six week oral
administration period, left caudal epididymis and ductus deferens tissues were placed in Pure Sperm Wash (Nidacon)
solution (at 37°C) and dissected. Sperms were counted and stained. Measurements of the perinuclear ring of the manchette
and the posterior portion of the nucleus were performed. All of the parameters were evaluated statistically.

Results: BaP administration caused a decrease in the number of total sperms and total motile sperms, while increasing
abnormalities in tail, acrosome and cytoplasmic droplet particularly. Abnormalities did not approach the control group by
curcumin administration in expected rates, but the percentage reduced. The number of total and motile sperms increased
by curcumin. All parameters were statistically supported.

Conclusions: In conclusion, curcumin is one of the antioxidant that could be used potentially to inhibit the effects of
Benzo(a)pyrene, but is ineffective in preventing all abnormalities.

Keywords: benzo(a)pyrene, curcumin, rat, sperm, morphology

© 2020 by the authors; licensee MEDITAGEM Ltd., Turkey. This article is an open access article distributed under the terms and
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0z
Amac: Calismada, sican sperm hareketliligi ve morfolojisi Uzerinde benzo(a)pyrene (BaP) uygulamasinin neden oldugu
potansiyel hasarlar tGizerinde kurkuminin olasi koruyucu etkilerinin incelenmesi amaglanmistir.

Yoéntemler: 36 adet Wistar albino sican alti gruba ayrilmistir: Grup 1, Kontrol; Grup 2, Misir Yagi (BaP) ¢6zliclist; Grup 3, DMSO
(kurkumin ¢oziicisi); Grup 4, BaP; Grup 5, Kurkumin; Grup 6, BaP+Kurkumin. Alti haftalik oral uygulama sonrasinda
deneklerin sol kaudal epididimis ve duktus deferens dokulari Pure Sperm Wash (Nidacon) soliisyonuna alinarak (37°C) diseke
edilerek sperm elde edildi. Spermler sayildi ve boyandi. Mansetin periniikleer halkasi ve nukleusun posterior parcasi arasi
mesafe Olclilerek kaydedildi. Tim veriler istatistiksel olarak analiz edildi.

Bulgular: BaP uygulamasi sicanlarda total sperm sayisi ile total hareketli sperm sayisinda azalmaya; kuyruk ve akrozom
anomalisiile sitoplazmik droplet oraninda ise artisa sebep olmustur. Goriilen anomalilerin kurkumin uygulamasiile beklenen
oranlarda ve kontrol grubuna yaklasacak sekilde diizelmedigi ancak goriilen anomali ylizdesinin azaldidi tespit edildi. Total
sperm ve total hareketli sperm sayisinin ise kurkumin uygulamasi ile arttigi goruldi. Tum veriler istatistiksel olarak da
desteklendi.

Sonug: Sonug olarak kurkuminin bir antioksidan olarak, benzo(a)pyrene uygulamasinin yol actigi hasarlar Gzerinde azalmaya
yol actigi ancak anomaliler tizerinde tamamen koruyucu olamadigi kanisina varildi.

Anahtar kelimeler: benzo(a)pyrene, kurkumin, sican, sperm, morfoloji

INTRODUCTION cell steroidogenesis [1,2]. Moreover, BaP induces oxidative
stress, DNA damage and apoptosis in testicular tissue [1],
and also inhibits the rate of DNA synthesis in spermatogenic
cells among experimental animals through induction of
oxidative stress [12]. In addition, it has been found that
inhibition of DNA synthesis and other detrimental effects

Environmental toxicants, especially hormonally active
xenobiotics, have been identified as adversely affecting
reproductive health in recent years [1,2]. Polycyclic aromatic
hydrocarbons (PAHs) are a group of important vocational
and environmental pollutants [3], formed during
incomplete combustion of organic materials [4]. They have
been found in air, water, food, and others [4]. PAHs become
a significant environmental problem for humans and  Curcumin is one free radical scavenger [14] and a natural
animals by affecting their health [5]. According to animal  phytochemical derived from Curcuma longa; also known as
experiments, PAHs damage ovarian follicles, decrease the  turmeric [15]. According to a number of studies, curcumin is
weights of reproductive organs, and cause infertility and 3 potential therapeutic for many diseases, because of its

were prevented by treatment of animals with free radical
scavengers [13].

abnormal fetal development [6], as well as being associated anticarcinogenic, antioxidant, reno-protective,
with the induction of paternally transmitted germ line  cardioprotective, neuroprotective [16], antimicrobial,
mutations [7]. immunomodulatory, anti-inflammatory properties and also

. it is effective on anti-Alzheimer’s activities [17]. It shows
Benzo(a)pyrene (BaP) is a well-acknowledged member of . o .
i . . these activities as strong antioxidant capacities that protect
the PAH group, and is released into the environment as a

against oxidative damage in lipids, proteins, and DNA [18]. It
has shown no toxicity in vitro in several cell culture systems,

and invivo in animal models and Phase | human clinical trials

result of industrial emissions, forest fires, the manufacture of
products such as tar, coke and aluminum, vehicle exhaust,
oil spills from tankers, coal burning, wood fires and cigarette
smoke [8]. It is known that BaP is a Group 1 carcinogen and
has a toxic effect on reproduction according to animal
models [8,9]. BaP exposure also shows its effects on male
reproductive health [10,11], and causes inhibition of

[16]. Additionally, the safety, tolerability, and non-toxicity of
curcumin in high doses are well established by such human
clinical trials [19]. In addition, it has been reported that
curcumin protects the male reproductive tract against the
. . - damaging effects of oxidative stress [20]. According to the
spermatogenesis, decreased sperm production and motility, L ] .
. . . . ) results of several studies, it is believed that curcumin may
sperm cell apoptosis besides disrupting hormone profiles, o o )
prevent peroxidative alteration in sperm and the testicular

such as reduced plasma testosterone and changing Leydig i )
membrane which leads to the improvement of sperm
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motility and a decrease in sperm defects against various
stressful conditions reproductive damage [21].
Curcumin affects sperm functions as motility/capacitation

and

and acrosome reaction/fertilization [17].

Therefore, the aim of this study is to investigate the possible
protective effects of curcumin, as an antioxidant, on
potential damage caused by benzo(a)pyrene (BaP), which is
an important environmental pollution factor, on rat sperm
motility and morphology.

METHODS
Chemicals

BaP and Curcumin were purchased from Sigma Chemical Co.
(St Louis, MO, USA) and BaP was dissolved in corn oil by
heating to obtain suitable concentrations for use. Curcumin
was dissolved in DMSO (Sigma/Aldrich Chemical Co.). Fresh
solutions were prepared daily and were stored in conical
tubes at room temperature in darkness.

Animals

A total of thirty six Wistar albino male rats (Gazi University
Medical
Experimental Research Center, Ankara, Turkey) were used in
this research. Rats weighing 250 - 300 g were housed in
clean, sterile, polypropylene cages under standard vivarium
conditions (12 - hour light / dark cycle) with access to water
and standard chow (Korkutelim Yem Ltd., Antalya, TURKEY)
composing of 14% fat, 12% water, 25% protein, 7% cellulose,
8% total ash, 2% inorganic ash, 1% NaCl, 1-1.8% calcium,
0.9% phosphore, 0.5-0.8% sodium, 1% lysine, and 0.3%
methionine with adequate mineral and vitamin levels for the

School Experimental Animal Breeding and

animals. The animals were housed one per cage in an air-
conditioned animal room at 22 + 3°Cand 55 £ 10% humidity.
The animal experiments were premeditated and executed in
accordance with ethical norms approved by Institutional
Animal Ethics Committee Guidelines. The animals were
acclimatized to laboratory conditions for seven days prior to
the start of the experiments.

Curcumin Preparation

0.6 g curcumin was dissolved in 15 ml DMSO and applied to
the animals by gavage in 100 ml/ kg / days dosage.

BaP Preparation

0.06 g BaP was dissolved in 15 ml corn oil and applied to the
animals by gavage in 10 ml/ kg / days dosage.

ORTADOGU MEDICAL JOURNAL 2020; 12(2): 241-250

Experimental Design

The rats were separated into six groups: Group 1, Control;
Group 2, Corn oil (BaP dissolver 1ml / kg / days); Group 3,
DMSO (Curcumin dissolver 1ml / kg / days); Group 4, BaP (10
ml / kg / days); Group 5, Curcumin (100 ml / kg / days); and
Group 6, BaP + Curcumin (10 ml / kg / days + 100 ml / kg /
days). They were applied by gavage at the same time every
day for six weeks. At the end of the experiment, left caudal
epididymis and ductus deferens tissues were collected
under ketamine (45 mg / kg) and Xylazine (5 mg / kg)
anesthesia.

Preparation of the Sperms

Left caudal epididymis and ductus deferens tissues were
removed into Pure Sperm Wash (Nidacon) (at 37°C) solution
and dissected. Sperms were counted using a Makler
Counting Chamber for spermiogram and stained with
Spermac Stain (FertiPro) (Lot: FP12505, Ref. No: SPS050) for
morphological analysis. Perinuclear ring of the manchette
and posterior portion of the nucleus measurements were
performed. All of the parameters were evaluated

statistically.

Spermac Stain

A thin feathered-edge smear of fresh, undiluted, and
liquified semen sample was dried in air for five minutes. After
this, the sample was fixed in formaldehyde solution for five
minutes and washed in distilled water for 7 x 1 minutes. It
was stained for two minutes in Stain A. When introducing
the slide into the stain solution, the slide was slowly dipped
seven times (about one dip per second) in and out of the
stain. After that the sample was washed in distilled water for
7 x 2 minutes. The same procedure was performed for Stain
B and C. At the end of the staining procedure, the sample
was observed under a Photo-light microscope (DM4000B
Image Analyze System, Leica, Germany) and a Leica DFC280
plus camera (1000x) using oil immersion.

Acrosome = dark green, nucleus = stained red, equatorial
region = pale green, midpiece and tail = green.

Statistical Analyses

All of the parameters were analyzed using the Statistical
Data Package for Social Sciences (SPSS) version of the 19.0
Software (SPSS Inc., Chicago, IL) program. All data was
presented as Mean = (SD). The
differences between the groups were analyzed by Levene
statistic test, Duncan statistic test and ANOVA tests.

Standard Deviation
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20 pm

L3

Figure 1. Normal sperms structure. Nucleus (—), acrosome (=),
neck (») and tail (=) (Spermac x1000)

Figure 2. Sperms with head-structure abnormalities (»>) (Spermac
x1000)

RESULTS

Spermac Stain Results

After sperm-smears were stained by Spermac stain, normal-
structure sperms were seen with hook-shaped heads,
convex-located acrosomes, central-located nuclei, normal
neck structures and tails get thinner forward last pieces
(Figure 1). Some sperms exhibited abnormalities at
different rates for different groups. These abnormalities are
classified as head, neck, acrosome, tail and cytoplasmic
droplet. Different abnormal shapes of the hook-shaped
head structures were seen as abnormal heads of sperms, and
pinhead sperms were also revealed from place to place
(Figure 2). The neck abnormalities were found mostly as
bending or as thickening of the neck (Figure 3). Rupturing
of the distal part, and bending or thinning of the middle part
in some segments were seen by examination of tail
abnormalities (Figure 4). The acrosome abnormalities were
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Figure 3. Sperms with neck-structure abnormalities. Neck (»)
(Spermac x1000)

n

Figure 4. Sperms with tail-structure abnormalities. Tail (=)
(Spermac x1000)

20pm

Figure 5. Sperms with acrosome abnormalities. Acrosome (=)
(Spermac x1000)

usually observed in the form of a complete elimination of
the acrosome, while some of the acrosome showed weak
structure in the away region of the neck in sperms
(Figure 5). In some sperms, cytoplasmic droplets were seen
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Figure 6. Sperms with cytoplasmic droplet (#) (Spermac x1000)

D f 4

Figure 7. Sperms with multiple abnormalities. Head (»),
acrosome (=), neck (»), tail (=) and cytoplasmic droplet (%)
(Spermac x1000)
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B BaP+Curc 6 62,00 6,33 7,00 8,16 9,33 18,83
mDMSO 6 75,00 3,50 3,66 3,16 3,00 5,66
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W Control 6 79,33 3,00 3,50 3,83 2,66 6,16
® Curcumin 6 80,17 2,83 2,83 2,66 2,50 5,16

Graphic 1. The descriptive statistics with the error bars of normal and abnormal sperm numbers between the groups

in different parts of the tail (Figure 6). In some areas, some
sperms were seen with multiple abnormalities (Figure 7).

By statistical evaluation according to groups it was
concluded that the number of normal sperms decreased by
BaP administration. In addition, the number of normal
sperms were similar in the control, corn oil, DMSO and
curcumin administration groups. Head, neck, tail and
acrosome abnormalities increased by BaP administration
and it was noted that acrosome abnormalities and

cytoplasmic droplets were the most commonly seen

ORTADOGU MEDICAL JOURNAL 2020; 12(2): 241-250

abnormalities by BaP administration through the sperms. In
the BaP+Curcumin administration group it was observed
that the number of normal sperms increased while the
with decreased

number of abnormalities

(Graphic 1).

sperms

ARC Measurement Results

By statistical evaluation of the perinuclear ring of the
manchette and the posterior portion of the nucleus
measurement (ARC) it was observed that the angular
distance increased by BaP administration. The angular rate
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Figure 8. Perinuclear ring of the manchette and the posterior
portion of the nucleus (ARC) measurement

ARC Measurement
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0 DMSO | Curcumin| Control | Corn Oil | BaP+Curc BaP
9,1178 | 9,1614 | 9,2294 | 9,2319 | 10,3381 | 13,3294

Graphic 2. The descriptive statistics with the error bars of
perinuclear ring of the manchette and the posterior portion of
the nucleus (ARC) measurement between the groups

Sperm Count
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W BaP 30.500.000 15.833.333 9.166.666 6.666.667 | 14.666.667 |
= BaP+Curc 40.500.000 28.500.000 18.333.333 10.166.667 12.000.000 ‘
= DMSO 53.000.000 41.833.333 31.666.666 10.166.667 11.166.666 |
m Corn Oil 54.166.666 41.666.666 32333333 9.333.333 12.500.000 ‘
'm Control 54.500.000 42.000.000 32.666.666 9.333.333 12.500.000 |
| @ Curcumin 55.666.666 43.166.666 34.333.333 8.833.333 12.500.000 |

Graphic 3. The descriptive statistics with the error bars of spermiogram results between the groups

was similar in the control, corn oil, DMSO and curcumin
groups. In the BaP + Curcumin group it was established that
curcumin brought the rate of sperms closer to the control
group (p < 0.05) (Figure 8 and Graphic 2).

Spermiogram Results

The number of total sperms, total motile sperms, active
motile sperms, sluggish motile sperms and total immotile
sperms were counted for all groups and all subjects using a
Makler Counting Chamber with the variables being analyzed
statistically. According to the data obtained, the total
number of sperms, total motile sperm and active motile
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sperm decreased by BaP administration. In the control, corn
oil, DMSO and curcumin groups, no significiant difference
was observed statistically. In the BaP + Curcumin
administration group, the total number of sperms, total
motile sperm and active motile sperm increased
(Graphic 3).

DISCUSSION

The present study is designed to determine the possible
adverse effects of BaP and the possible protective effects of
curcumin as an antioxidant on male fertility after direct
exposure through rats. To determine the effects of BaP and
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also curcumin on reproduction, we focus on morphological
examinations of sperm and spermiogram.

BaP induced testicular malformation, decreased sperm
motility with 10 mg / kg (high dose) oral administrations
over six weeks, so Mohamed et al. conclude that exposure to
BaP at high doses decreases the fertilization potential
through mice in subsequent generations and has an adverse
effect on sperm function and fertility [10]. Similarly, Reddy et
al. found in their study that 100 pg / kg BaP administration
causes testicular and epididymal toxicity, endangers male
reproduction by
steroidogenesis, by inducing oxidative toxicity in testis and
epididymis, and by reducing fertility efficiency through rats
[22]. Another study in this field also shows that long-term
exposure to low concentrations of BaP might disrupt
testosterone production in Leydig cells via an alteration of
steroidogenic proteins and also decrease epididymal sperm

affecting  spermatogenesis, and

quality by disturbing testosterone levels via Leydig cells [11].
Banerjee et al. investigated the effects of five mg / kg BaP for
60 days through rats and found that BaP exposure decreases
the epididymal sperm count and motility, diminishes serum
testosterone level and induces apoptosis in testis.
Researchers also examined the protective effects of 50 mg /
kg resveratrol as an antioxidant against these destructions,
and came to the conclusion that resveratrol could be a new
hope as a potential protector of reproductive health against

BaP [1].

Supporting the literature, the number of normal sperms
decreased by BaP administration according to our study,
with head, neck, tail and acrosome abnormalities increasing
through BaP administration, and it was determined that
acrosome abnormalities and the cytoplasmic droplets are
the most commonly noted abnormalities with BaP
administration. In addition, it was seen that the number of
total sperm, total motile sperm and active motile sperm
decreases with BaP administration.

Dose-response modelling was studied by O'Brien et al.
administering BaP in different doses (from 12.5 to 100 mg /
kg / day) for 28 days by gavage to male mice. After this, they
collected germ cells from the cauda epididymis and
seminiferous tubules. As a result, they demonstrated that
oral exposure to BaP causes spermatogonial stem cell
mutations, phases
dividing spermatogonia, and spermatogonial stem cells) of
spermatogenesis [23]. Another study also demonstrated
that BaP exposure during fetal development increases
mutation in the soma and sperm of adult mice [24].

in different (post-spermatogonia,

ORTADOGU MEDICAL JOURNAL 2020; 12(2): 241-250

The transformation of spermatids into functional sperm is
extremely important during mammalian spermiogenesis
involving the shaping and condensation of the nucleus and
the formation of the acrosome and tail [25]. Additionally,
microtubules are critical components of cells. Control of
microtubule length, number, and movement is essential for
many cellular processes, so mutation is associated with
defects in microtubule structures involved in the division of
immature sperm cells, in structures that shape the sperm
head and the sperm tail which is essential for sperm
movement in the female reproductive tract. Nucleation of
microtubules in the manchette is thought to arise in the
perinuclear ring region of the spermatid head, so while
examining head abnormalities through mutants, abnormal
manchette structure or function is important. For instance,

abnormalities,
line with this,

elongating spermatids display several
including perinuclear [26]. In
fractionated manchette perinuclear

diameters have been demonstrated [25], so the distance

between the perinuclear ring of the manchette and the

rings
rings of various

posterior portion of the nucleus is important for the
determination of deformation in the nucleus [26].

The distance between the perinuclear ring of the manchette
and the posterior portion of the nucleus (ARC) is measured
in our study and it can be seen that the angular distance
increases with BaP administration, and that curcumin brings
closer the rate of sperms to the control group.

Curcumin, used for thousands of years in natural medicine,
is now considered to be a potentially therapeutic drug in
clinical practice. Until now, few studies have been published
on the possible protective or therapeutic effects of curcumin
on fertility [21,27]. The action of curcumin on semen quality
parameters as an antioxidant in different toxic condition was
investigated by Glombik et al. who found that the anti-
inflammatory and anti-oxidant effects of curcumin were
dependent on its concentration. In summary, curcumin has
a protective effect against any toxic condition of the male
reproductive system, but high concentrations also have a
cytotoxic on male reproductive cells in vitro [15].

According to examinations based on semen parameters in
toxic or destructive conditions, such as varicocele [14] and
cyclophosphamide [28] models, it has been determined that
curcumin administration can decrease NO levels and
improve sperm parameters [14], amplify sperm count,
motility and viability, especially when used with zincand can

reverse adverse effects of arsenite on sperm parameters [28].

The number of normal sperms increased while the number
of sperms with abnormalities decreased with Curcumin

247



Seymen et al. / The possible protective effects of curcumin in the case of benzo(a)pyrene administration

administration against BaP according to our study.
Additionally, the number of total sperm, total motile sperm
and active motile sperm increased in the BaP + Curcumin
administration group.

Unlike other studies, Naz found in his research that curcumin

causes intracellular acidification and membrane
hyperpolarization thereby inhibiting sperm forward motility
through healthy and fertile men when sperm samples were
incubated at various concentrations (50 - 400 pM) of

curcumin [16].

Soleimanzadeh and Saberivand examined the antioxidant
properties of curcumin against oxidative stress in the
cryopreservation process. It is known that cryopreservation
induces reactive oxygen species generation and is
responsible for sperm damage. According to this study,
when sperm samples are supplemented with 2.5 mM
curcumin in a freezing process, it can be concluded that
curcumin addition during freezing results in positive effects
on sperm parameters after thawing through adult rats [29].
Similarly, Zhang et al. Showed that curcumin can
significiantly improve sperm motility against oxidative
damage induced by the H,0, of leucocytospermic patients
[30].

Although there are few studies that describe the
relationship between BaP, curcumin and male reproduction,
a study published in 2016 shows that curcumin modulated
MAPKs and p53 prevents oxidative stress, regulates the
expression of pro and anti apoptotic proteins so protecting
male germ cells from BaP induced apoptosis, especially
when used with resveratrol by creating a synergistical effect.
In addition, it was determined in this study that 50 mg
curcumin and resveratrol prevents germ cell apoptosis in
BaP administrations, but increasing the dose does not show
any further improvement in their functions [2].

CONCLUSION

Taken together, curcumin is one of the antioxidant that
could be used potentially to inhibit the detrimental effects
of benzo(a)pyrene on semen parameters, but it is not
sufficient to prevent all abnormalities.

This is the first study based on the effects of curcumin
applications on in BaP
administration, so we are of the opinion that future studies
should be based on using combined antioxidants with

semen parameters of rats

curcumin which can provide more descriptive results
regarding this research.
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ABSTRACT

Aim: To determine the relationship between increased serum bile acid concentrations and the first stage of labor in
multiparous women induced by vaginal prostaglandin E2 (PGE2) with intrahepatic cholestasis of pregnancy (ICP).

Material and Methods: In this retrospective case-control study 283 multiparous women with ICP and 283 healthy
multiparous pregnant women were admitted for induction of delivery, were inserted PGE2 (10 mg dinoprostone) vaginally.
The groups with mild, moderate and severe ICP were compared with control group in terms of the time from beginning of
PGE2 vaginal insertion to active phase of labor, the time from beginning of PGE2 vaginal insertion to complete dilatation of
cervix and fetal outcomes.

Results: The time from beginning of PGE2 insertion to active phase in the mild, moderate and severe ICP groups were shorter
than in the non-ICP group; 3.19+0.32, 7.26+0.34, 8.71+0.35 hours, respectively (p<0.01). The time from beginning of PGE2
insertion to complete dilatation of cervix in the groups with mild, moderate and severe ICP were shorter than in non-ICP
group; 3.03 + 0.45; 10.33 + 0.62; 14.44 £+ 0.53, respectively (p<0.01). There was no difference between the groups in terms of
fetal outcomes except fetal weight and the presence of meconium (p<0.01).

Conclusion: Increased bile acid concentrations in multiparous pregnant women induced by vaginal PGE2 with mild,
moderate and severe ICP are associated with shorter duration of cervical ripening and labor induction time to delivery. The
study concluded that multiparous women with ICP can deliver faster as the severity of cholestasis increases.

Keywords: bile acid, duration of labor, intrahepatic cholestasis of pregnancy, prostaglandin E2, severity of cholestasis
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0z
Amacg: Vajinal prostaglandin E2 (PGE2) ile indUklenen multipar kadinlarda gebeligin intrahepatik kolestazina (ICP) bagli artan
serum safra asit konsantrasyonlari ile dogumun ilk evresi arasindaki iliskiyi belirlemek.

Gerec ve Yontemler: Bu retrospektif vaka-kontrol ¢alismasinda 283 ICP’li ve 283 saglikh multipar gebe dogum induksiyonu
icin kabul edildi, vajinal olarak PGE2 (10 mg dinoproston) yerlestirildi. Hafif, orta ve siddetli ICP'li gruplar, PGE2'nin vajinal
yerlestirilmesinin baslangicindan dogumun aktif evresine kadar gecen sireler, PGE2'nin vajinal yerlestiriimesinin
baslangicindan serviksin tamamen dilatasyonuna kadar gecen siireler ve fetal sonuclar acisindan kontrol grubu ile
karsilagtinild.

Bulgular: Hafif, orta ve siddetli ICP gruplarinda PGE2'nin yerlestiriimesinin baslangicindan aktif evreye kadar gegen sure ICP
olmayan gruptakine gore daha kisaydi; sirasiyla, 3,19+0,32, 7,26+0,34, 8,71+0,35 saat (p <0,01). Hafif, orta ve siddetli ICP
gruplarinda PGE2'nin yerlestirilmesinin baslangicindan serviksin tamamen dilatasyonuna kadar gecen siire ICP olmayan
gruptakine gore daha kisaydj; sirasiyla, 3,03+0,45, 10,33+0,62, 14,44+0,53 saat (p <0,01). Gruplar arasinda fetal agirlik ve
mekonyum varligi disinda fetal sonuglar agisindan fark yoktu (p <0,01).

Sonug: Hafif, orta ve siddetli ICP’de vajinal PGE2 ile indlklenen multipar gebe kadinlarda artan safra asidi konsantrasyonlari,
daha kisa servikal olgunlasma suresi ve daha kisa dogum indiiksiyon suresi ile iliskilidir. Bu calisma, ICP’li multipar gebelerin

kolestazin siddeti arttikca daha hizli dogum yapabilecekleri sonucuna vard.

Anahtar kelimeler: dogum siiresi, gebeligin intrahepatik kolestazi, kolestazin siddeti, prostaglandin E2, safra asidi

INTRODUCTION

Intrahepatic cholestasis of pregnancy (ICP) is a liver disorder
characterized by an increase in serum bile concentrations
(=10 mmol/L) in the third trimester with itching, and
recovers rapidly during the postnatal period, but may recur
in subsequent pregnancies [1].1t occurs with an incidence of
0.3-5.6% of all pregnancies [2]. Although genetic, endocrine,
and environmental factors have been implicated in the
etiology, the underlying pathophysiology has not yet been
elucidated [3].

ICP may result in maternal complications (preeclampsia,
gestational diabetes mellitus, and postpartum hemorrhage)
and fetal complications (prematurity, meconium staining,
fetal distress, and sudden intrauterine death) [4].In 1.2% of
pregnancies, women who still have ICP after the 37th
gestational week may experience sudden intrauterine fetal
loss and the risk increases proportionally as the gestational
week and bile acid concentrations increase [5]. Serum bile
acid concentrations >40 umol/L are associated with
increased adverse pregnancy outcomes [6]. The bile acids
are known to be cardio-myotoxic and may result in sudden
intrauterine fetal loss due to either fetal cardiac arrhythmias
or restriction of placental chorionic veins through a
vasoconstrictive effect [7]. In addition, bile acids increase
fetal bowel movements and may cause amniotic staining
with meconium [8].
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Vaginal delivery at 37 weeks gestation is recommended to
prevent maternal and fetal morbidities and term stillbirth;
however, there is still no consensus on the mode and timing
of delivery [9]. According to a study, the most appropriate
time for delivery to prevent fetal death without increasing
the risk of fetal prematurity was the 36th gestational week
[10]. Some pregnant women with ICP experience premature
spontaneous delivery [11]. Increased bile acid levels induces
myometrial contractility by increasing the susceptibility of
endogenous oxytocin [12]. Preterm birth is more common in
pregnant women with ICP, but increased serum bile acid
concentrations change
spontaneous deliveries [13]. We hypothesized that the
severity of ICP might augment cervical ripening and shorten
the first stage of labor via the vaginal route in multiparous

does not the duration of

women induced by vaginal prostaglandin E2 (PGE2) for
starting labor.

The aim of this study was to show how increased severity of
ICP affected the time from beginning of PGE2 vaginal
insertion to active phase of labor, the time from beginning
of PGE2 vaginal insertion to complete dilatation of cervix,
the need for oxytocin induction, and neonatal outcomes in
multiparous women induced by vaginal PGE2 with ICP.

MATERIALS AND METHODS

A total of 780 multiparous women who had delivered
vaginally were enrolled in this retrospective case control
study conducted between 2010 and 2018 in Maternity
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Hospital, Samsun, Turkey. Four hundred ninety-seven ICP
files were pulled from the hospital archive and 122 files were
excluded firstly, due to having cesarean delivery. As well as
92 files were excluded due to spontaneous deliveries. The
remaining 123 multiparous women with mild ICP, 101
multiparous women with moderate ICP, 59 multiparous
women with severe ICP who were hospitalized for delivery
at 36-37 weeks’ gestation through the use of vaginal PGE2
were included in the study. Two hundred and eighty-three
healthy multiparous pregnant with
oligohydramnios in 36-37 weeks' gestation who were

women

admitted for induction of delivery by vaginal PGE2, were
included in the control group for comparisons. Pregnant
women with preeclampsia, gestational diabetes mellitus,
chronic diseases such as hypothyroidism, multiple
pregnancies, polyhydramnios, presentation anomalies, fetal
anomalies, and previous cesarean section were excluded
from both groups. Ethics committee approval was obtained

(TUEK 191-2018 GOKAEK/13-100).

ICP was defined as a clinical condition in pregnancy with
serum bile acid concentrations 10 pumol/L and above,
accompanied by pruritus. Serum bile acid concentrations in
pregnant women with ICP were grouped as mild (10-19.9
pmol/L), moderate (20-39.9 umol/L), and severe ICP (40
pmol/L and above) [14]. Each pregnant woman with ICP
started oral administration of urso-deoxycholic acid (UDCA)
(10-15 mg/kg/day), and their bile acid concentrations were
well as

measured weekly as undergoing Doppler

ultrasonography and non-stress tests (NST) [15].

In Samsun Maternity hospital, all women with ICP were
delivered by induction of labor at 36-37 weeks’ gestation
according to the severity of the disease. Additionally, the
decision for delivery was made immediately in patients with
a serum bile acid concentration of =100 umol/L, in utero
fetal death due to ICP before the 37th gestational week in
previous pregnancy, deteriorated clinical and laboratory
findings despite drug treatment in the 36th-37th gestational
weeks after fetal pulmonary maturation.

Prostaglandin E2 (Propess®, Ferring, Italy) (10 mg
dinoprostone) was placed in the posterior vaginal fornix to
ensure cervical maturation, withdrawn when cervical
dilatation reached 4 cm and the effacement reached 60%.
Thus, uterine contractions reaching 200 Montevideo units
per 20-minute period were achieved spontaneously. Twenty
units oxytocin (Synpitan®, Deva, Turkey) was administered
to the patients with reduced contraction frequency or
potency during their follow-up. Continuous external fetal

monitoring and hourly maternal blood pressure follow-up

ORTADOGU MEDICAL JOURNAL 2020; 12(2): 251-257

were performed. Cesarean section was performed for
indications such as fetal distress or labor arrest.

First stage of labor is the time from onset of labor to
complete cervical dilation and it consists of a latent phase
(gradual cervical change) and an active phase (rapid cervical
change) [16]. The time to active phase which indicates
successful labour induction, was calculated as the time from
the beginning of PGE2 vaginal insertion to active phase of
labor. The time to total cervical dilatation which was
accepted as first stage of labor, was calculated as the time
from the beginning of PGE2 vaginal insertion to total
cervical dilatation.

Demographic information including age, gravidity, parity,
abortion, gestational week for delivery; laboratory values
including bile acid, aspartate aminotransferase (AST),
(ALT), total bilirubin
concentrations; and data on the time from beginning of

alanine aminotransferase and
PGE2 vaginal insertion to active phase of labor, the time
from beginning of PGE2 vaginal insertion to complete
dilatation of cervix, need for induction were collected from
the hospital’s archive records for both groups. We also
collected data on fetal weight, 5" Apgar score, umbilical
cord arterial pH values, need for intubation, and the

presence of meconium in amnion fluid.

Pregnancy weeks were calculated according to the last
menstrual period. First trimester ultrasound recordings used
for those who did not know their last menstrual period.
According to the data we inspected retrospectively, fasting
serum bile acid concentrations had been evaluated using, a
Cobas 6000-C501 analyzer (Roche, Indianapolis, IN, USA),
and AST, ALT, and total bilirubin levels had been evaluated
using an AU5800 clinical chemistry analyzer (Beckman
Coulter, Brea, CA, USA).

Statistical analysis: The study data were statistically analyzed
using IBM SPSS Statistics 21.0 (IBM Corp. Armonk, NY).
Descriptive data were expressed in means + standard
deviations and median (minimum-maximum). Oneway
ANOVA Test and Kruskal Wallis Test were used to compare
three or more groups. Bonferroni Test was used as a
subgroup analysis to find out which group caused the
significant difference. Chi-square test was used for the
analysis of categorical variables. P value < 0.05 was
considered statistically significant. For subgroup analysis P
value < 0.008 was considered statistically significant.

RESULTS

A total of 566 women met criteria for inclusion in this study,
283 in the control group and 283 in the ICP case group. The
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Table 1. Evaluation of demographic characteristics, pregnancy induction characteristics and laboratory results of pregnant women

according to severity of ICP

Control (n=283) Mild (n=123) Moderate (n=101) | Severe (n=59) P value
Age (year) 26.40+4.59 27.67+5.15 26.90+4.90 26.02+3.54 0.051
Gravidity 3(2-6) 3(1-5) 3(2-5) 3(2-6) 0.052
Parity 1(1-3) 1(1-3) 1(1-4) 1(1-4) 0.467
Abortion 0(0-4) 1(0-2) 1(0-2) 0(0-2) 0.071
Gestational week 36.90+£0.29 36.90+0.29 36.84+0.36 36.81+0.39 0.186
Bile acid (umol/L) 0? 16.29+2.72° 31.17+6.33¢ 73.82+39.474 <0.001"
AST (IU/L) 22.57+8.99° 42.95+19.57° 66.51+£48.29¢ 107.03+65.82¢ <0.001"
ALT (IU/L) 21.92+9.00° 41.83+19.86° 70.20+£59.70¢ 106.42+69.99¢ <0.001"
Total bilurubin (mg/dL) 1.08+0.322 1.10+0.15P 1.08%0.22%¢ 1.1940.22b 0.034"

ICP=intrahepatic cholestasis of pregnancy, AST=aspartate aminotransferase, ALT=alanine aminotransferase. a-d: There is no difference

between groups labeled under the same letter. Data presented as meanztstandard deviation and median (minimum-maximum).

Table 2. Evaluation of labor and neonatal characteristics of pregnant women according to severity of ICP

Control (n=283) Mild (n=123) Moderate (n=101) | Severe (n=59) P value
Time to active phase (h) 17.12+3.812 13.93+2.50° 9.86+2.54¢ 8.41+2.05< <0.001"
Time to complete dilatation .
. 28.33+£5.42° 25.29+3.51° 17.99+£5.43¢ 13.88+3.24¢ <0.001
of cervix (h)
Induction 216 (76.3%)? 72 (58.5%)° 43 (42.6%)° 16 (27.1%)¢ <0.001*
Fetal weight (gr) 3019.28+135.68° 2793.01+£174.53° 2728.71+166.90 2623.73+176.90¢ <0.001*
Fetal pH 7.32+0.09 7.34+0.09 7.33£0.12 7.31+£0.12 0.200
Intubation 26 (9.2%) 10 (8.1%) 14 (13.9%) 11 (18.6%) 0.092
Meconium 21 (7.4%)? 10 (8.1%)*® 22 (21.8%)° 15(25.4%)4 <0.001*

ICP=intrahepatic cholestasis of pregnancy. One-Way ANOVA and Chi-square were used for comparisons of parameters. a-d: There is no
difference between groups labeled under the same letter. Data presented as meanzstandard deviation and n (%)
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Bile acid concentrations of the patients with ICP ranged from
10.3 umol/L to 281 pmol/L. In the ICP case group, 123 met
criteria for mild ICP (43%), 101 moderate (36%), and 59
severe (21%). The evaluation of demographic characteristics
and laboratory results of pregnant women with and without
ICP is presented in Table 1.

The evaluation of labor and neonatal characteristics of
pregnant women with and without ICP is presented in
Table 2.

The time from beginning of PGE2 vaginal insertion to active
phase in the mild, moderate and severe ICP groups were
shorter than in the non-ICP group, respectively 3.19+0.32,
7.26+0.34, 8.71+0.35 hours (p<0.001) (Figure 1). The time
from beginning of PGE2 vaginal insertion to complete
dilatation of cervix in the groups with mild, moderate and
severe ICP were shorter than in non-ICP group, respectively
3,03 £ 0,45; 10,33 £ 0,62; 14,44 £ 0,53 (p<0.001) (Figure 2).
The need for induction in the groups was decreased with
increased levels of ICP (p<0.001). There was no difference
between the groups in terms of fetal outcomes except fetal
weight and the presence of meconium (p<0.001). The
presence of meconium in amnion in the groups was
correlated with increased levels of ICP (p<0.001).
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DISCUSSION

This is the first evaluation to compare the first stage of labor
in multiparous women induced by vaginal PGE2 with mild,
moderate, severe ICP, and no ICP. It was observed that as the
bile acid concentration increased, the effect of vaginal PGE2
was augmented and the need for induction was reduced.
Thus, the time from beginning of vaginal PGE2 insertion to
active phase of labor and the time from beginning of vaginal
PGE2 insertion to complete dilatation of cervix were
reduced.

In clinical practice, spontaneous and iatrogenic preterm
deliveries occur as the bile acid concentration increases in
pregnant women with ICP, and negative fetal consequences
may be experienced [17]. There is still no consensus on the
gestational week for delivery of pregnancy with ICP due to
the need for NICU, which may be associated with premature
birth, and the risk of stillbirth because of late birth decision.
Even though women with ICP use UDCA regularly to
decrease bile acid concentrations, albeit rare, they may still
experience stillbirths, when birth decision is taken after the
37th gestational week [18]. In particular, if the serum bile
acid concentration exceeds 100 umol/L, the birth decision
may be taken as early as the 34th gestational week [15].In
our ICP groups the mean gestational week for induction by
vaginal PGE2 were 36™.

Increased serum bile acid concentrations in women with ICP
is known to cause spontaneous preterm birth by increasing
myometrial activity and oxytocin sensitivity [19]. In this
study, based on the hypothesis that pregnant women with
ICP delivered faster than those without ICP, it was predicted
that bile acids would accelerate cervical maturation, and this
would naturally accelerate the stages of labor. The PGE2,
which was placed in the posterior fornix of vagina for
inducing labor in pregnant women with ICP, provided faster
cervical augmentation and regular uterine contractions. In
patients with ICP, cervical ripening was more than seven
hours faster than in those without ICP. It was observed that
the cervical maturation of patients with a serum bile acid
concentration >20 pmol/L was completed in 10 hours. In the
literature, there are no studies that examined the effects of
bile acids on cervical maturation. This is the first study on
increased serum bile acids augmenting cervical maturation.

Bile acids increases the sensitivity of oxytocin in myometrial
cells, and even colic acid produced myometrial contractions
by increasing mRNA and protein levels at oxytocin receptor
in vitro [12]. The mean time from beginning of vaginal PGE2
insertion to complete dilatation of cervix in women with ICP
was ten hours shorter than in women without ICP. In the ICP
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group, as the serum bile acid concentration increased, the
mean time from beginning of vaginal PGE2 insertion to total
cervical dilatation decreased dramatically. In fact, those with
a serum bile acid concentration =40 umol/L had active birth
pain after as little as five hours on average. When the time
from beginning of vaginal PGE2 insertion to active phase of
labor was shortened, the time from beginning of vaginal
PGE2 insertion to complete dilatation of cervix was also
shortened. Therefore, as the serum bile acid concentrations
increased, the time from beginning of vaginal PGE2
insertion to complete dilatation of cervix was shortened. The
mean time from beginning of vaginal PGE2 insertion to
complete dilatation of cervix fell below 18 hours in women
with a serum bile acid concentration =20 pmol/L.

Serum bile acid concentrations over 40 pumol/L as high-risk
pregnancy with ICP; no difference is observed in modes of
delivery of pregnancies that are terminated at the 37th
gestational week [20]. In a retrospective study, there was no
increase in intervention delivery or cesarean delivery rates in
women with ICP [21]. Also, no difference was observed in
terms of the first and second stage of the delivery periods of
pregnant women with ICP compared with the control
group. It was found that the rate of emergency cesarean
sections in women with and without ICP whose deliveries
began spontaneously were similar [22]. However, pregnant
women with ICP whose labor was induced by oxytocin,
required emergency cesarean sections less frequently. It was
reported that bile acids, which increase uterine contractility,
reduce the delivery duration and the need for emergency
cesarean section by removing the possible fetal distress [22].
The need for urgent cesarean section was detected as 24.5%
in multiparous pregnant women with ICP who had vaginal
delivery previously, in our study. A serum bile acid
concentration of =10 pmol/L accelerates the delivery period
and reduces the risk of fetal distress and the need for
emergency cesarean section.

Meconium staining is more frequent in infants with a
maternal bile acid concentration =40 pmol/L [23]. Although
severe ICP allows delivery without creating fetal distress by
shortening the delivery duration, high concentrations of bile
acids affect fetal colonic activity directly in the early weeks
of pregnancy, resulting in the presence of meconium in
amnion fluid [24]. A possible correlation of amnion staining
with meconium was detected for a bile acid concentration
>20 umol/L in the present study.

Retrospective nature and comparing ICP patients with
oligohydroamnios pregnancy patients are major flaws in
this study. Failure to prevent fetal deaths despite close fetal
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examination using ultrasound and cardiotactography
prevents obstetricians from performing prospective studies
in ICP. Currently, there is no guideline describing the optimal
time to initiate delivery in ICP. It is generally emphasized in
these guidelines that the decision to give birth can be made
according to the clinical presentation of pregnant women
and fetal well-being [25].

In conclusion, pregnant women with ICP and serum bile acid
concentrations of 10 umol/L and above did not generally
have negative maternal and fetal outcomes in delivery at the
36th gestational week. PGE2 affected cervical ripening faster
as serum bile acid concentrations increased. Thus, deliveries
started faster and the first stage of labor were shortened in
women with ICP, induced by vaginal PGE2.
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Polymicrobial peritonitis case in a patient who underwent continuous
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0z

Peritonit, stirekli ayaktan periton diyalizi uygulanan hastalarda sik goriilen bir komplikasyondur ve vakalarin cogunlugunda
genellikle tek bir etkene bagli olarak gelisir. Bununla birlikte, hastalarin yaklasik %1-4’'linde polimikrobiyal peritonit
gelismektedir. Bu hastalarin cogunda gram negatif bir etken ile birlikte mantarlar, nadiren de birden fazla gram pozitif
patojen rapor edilmektedir. Polimikrobiyal peritonit gelisen olgularda intraabdominal odak arastirilmasi 6nerilmektedir. Bu

yazida 29 yasinda 7 senedir kronik bobrek hastaligi olan ve son bir senedir stirekli ayaktan periton diyalizi uygulanan periton
kaltariinde Serratia fonticola, Enteroccus faeicum ve Criptococcus laurenti Greyen ve mortal seyreden bir hasta sunuldu.

Anahtar kelimeler: Polimikrobiyal peritonit, Serratia fonticola, Enteroccus faeicum, Cryptococcus laurenti

ABSTRACT

Peritonitis is a common complication in patients undergoing continuous ambulatory peritoneal dialysis. Majority of cases
are usually due to a single agent. Besides, polymicrobial peritonitis develops in approximately 1-4% of patients. A gram-
negative pathogen with another bacteria or fungus and rarely more than one gram- positive pathogen are responsible for
this polymicrobial peritonitis. It is recommended to investigate intraabdominal focus in patients with polymicrobial
peritonitis. In this article, we present a 29-year-old patient with chronic renal disease for 7 years who underwent continuous
ambulatory peritoneal dialysis for the last 1 year and had polymicrobial peritonitis due to Serratia fonticola, Enterococcus
faecium and Cryptococcus laurenti and resulted with exitus.

Keywords: Polymicrobial peritonitis, Serratia fonticola, Enteroccus faeicum, Cryptococcus laurenti
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GiRIS

Peritonit, stirekli ayaktan periton diyalizi (SAPD) uygulanan
hastalarda sik gorilen bir komplikasyondur ve genellikle
intraluminal kontaminasyona bagl olarak gelismektedir.
Nadiren barsaktan bulas seklinde, hematojen yolla ya da
vajenden intraluminal
kontaminasyonda daha ¢ok Staphylococcus epidermidis gibi

yaylllm ile de gelisebilir.
cilt flora uUyesi olan koagllaz negatif stafilokoklar ile
enfeksiyon gorilirken visseral organlar yoluyla bulasta
gram negatif monomikrobiyal ya da polimikrobiyal
enfeksiyon gelisebilir. Fungal peritonit ise cok nadir olmakla
birlikte siklikla Candida turlerine bagh olarak gelisir, nadiren
de diger funguslar etken olabilir. Fungal peritonitte kaynak
intraabdominal organlar olabilecedi gibi dis ortamdan
gelisebilir.  Ozellikle,
peritonit etkenleri icerisinde yer aldigi

kontaminasyon  sonucu da
polimikrobiyal
durumlarda , fungal peritonit yiksek mortalite ve tedavi
yanitsizhgi ile iliskilidir [1]. Bu yazida, periton sivi kiltiriinde
gram negatif, gram pozitif bakteri ile fungus Ureyen ve
barsak perforasyonu sonucunda exitusla sonuglanan 27
yasinda bir erkek hastada gelisen polimikrobiyal peritonit

sunuldu.

OLGU

Yirmi dokuz yasinda 7 yildir kronik bobrek hastaligi (KBH)
olan, son bir senedir siirekli ayaktan periton diyalizi (SAPD)
tedavisi uygulanan erkek hasta diisme, karin agrisi, gaita
inkontinansi sikayetleri ile acil servise basvurdu. Hastanin
0zgec¢misinde; kardiyak tamponad, Metilentetrahidrofolat
rediktaz (MTHFR) gen mutasyonu, retinal arter trombozu,
bobrek tasi ve iskemik serebrovaskiler olay Oykisi
mevcuttu. Fizik muayenede; ates 38,2°C, kan basinci 90/40
mmHg, nabiz: 90/dakika idi. Genel durum kétd, biling uykuya
meyilli, oryantasyonu ve kooperasyonu kisitli idi. Ense
sertligi, Brudzinski bulgulari Karin
muayenesinde palpasyonda yaygin hassasiyet mevcuttu.
Periton kateteri cikis yerinde kizariklik ve akinti yoktu. Diger
sistem muayeneleri normaldi. Laboratuvar incelemesinde;
hemoglobin 10,8 gr/dL (13,5-18 gr/dL), I6kosit 4300 /mm?
(4000-10500. 10%/mm?3 ), trombosit 172.000 /L (150000-
450000. 105/L) idi. Serum kreatinin 10,1 mg/dL (<1.2 mg/dL),
Na: 130 mmol/L (135-150 mmol/L) idi. Diger biyokimyasal
testleri normaldi. Eritrosit sedimantasyon hizi 57 mm/saat
(0-20 mm/saat) , C-reaktif protein 536 mg/L (< 5mg/L),
prokalsitonin 81 pg/L (<0,5 pg/L) saptandi. Periton sivisi

Kernig, negatifti.

hicre incelemesinde; 9600 /mm? [okosit goruldi, Gram
boyasi ve metilen mavisi ile mikroskopik incelemede %100
polimorfoniklear |6kosit (PNL) gorildl, mikroorganizma
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gorilmedi. Akciger grafisinde mediasten genis saptand,
infiltrasyon gorilmedi. Beyin bilgisayarli tomografi (BT)
goriintileme normal olarak raporlandi. Abdomen BT'de
¢ekumda c¢ikan kolon ¢evresinde serbest sivi izlenmis olup
¢ekum duvari kalin ve hafif 6demli goriildi, sag alt kadranda
perihepatik ve perisplenik alanda minimal serbest sivi
izlendi. Elektroensefalogramda orta derecede frekans
yavaslamasi ile karekterize zemin aktivitesi diizensizligi
izlendi. Hastadan periton sivisi kiltiri ve kan kaltiri
alindiktan sonra ampirik olarak intraperitoneal sefazolin ve
(i.v.)
baslandi. Tedavinin 3.

intraperitoneal gentamisin ve intravenoz oarak
piperasilin-tazobactam tedavisi
gliniinde hastanin periton sivisi kiiltiirlinde Serratia fonticola
(meropenem, imipenem, ertapenem, kolistin, tigesiklin
Etken  VITEK-2

antimikrobiyal  duyarlihk

ile tanimlandi. Hastanin mevcut

duyarll)  Uremesi oldu. otomatize
identifikasyon ve

(Biomerioux, Fransa)
tedavileri kesilip intraven6z meropenem ve intraperitoneal
imipenem tedavisi baslandi. Karbapenem tedavisinin 1.

gliniinde hastanin prokalsitonini 81 pg/L'den 29 ug/L’ e, CRP

sistemi

dizeyi ise 536 mg/L'den 134 mg/L’ye geriledi. Tedavinin 2.
glininde periton sivisinin hafif bulanik gérinimde idi,
kontrol periton hiicre sayimi 16.160/mm? I6kosit ve Gram
boyamasinda gram pozitif kok goriilmesi Uzerine, periton
sivisi kaltlirt icin 6rnek alindiktan sonra hastanin mevcut
karbapenem tedavisine intravendéz vankomisin ve
intraperitoneal Hastada

vankomisin kan dulzeyi bakilamadi. Hastaya uygulanan

vankomisin tedavisi eklendi.

antimikrobiyal tedaviler Tablo 1'da 6zetlendi.

Karbapenem tedavisnin 3. vankomisin tedavisinin 1.
glininde hastanin periton kateterinde gaita partikull
gorilmesi Uzerine kateteri ¢ekildi ve kateter ucu kiltlrd
gonderildi. Cekilen acil abdomen BT’ de barsak perforasyonu
ile uyumlu goriiniim saptandi. Cekilen acil abdomen BT'de
barsak perforasyonu ile uyumlu gériinim saptandi. Hasta
acil operasyona alindi. Operasyonda batinin kirli oldugu
gorildi, yaklasik 200 cc gaita ile karisik seropirilan mai
aspire edildi, tim batin ince ve kalin barsak diffiiz fibrinle
ortuli oldugu gorildi, ¢ikan kolonun nekroze ve bu
alandan perfore oldugu gorildi, sag hemikolektomi ve ug
ileoostomi acildi. Hasta postoperatif vazopresore ragmen
hipotansif seyretti ve exitus kabul edildi. Hastanin exitus
olduktan 2 giin sonra sonuglanan periton sivisi kiltirinde
Cryptococcus laurenti ve Enterococcus faecium liremesi rapor
edildi. Etkenler VITEK-2 otomatizde identifikasyon ve
antimikrobiyal duyarllik sistemi (Biomerioux, Fransa) ile
tanimlandi. Hasta exitus oldugu icin dogrulama testi
yapilmadi.
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Tablo 1. Hastanin giinlere gore tedavi detaylari ve laboratuvar bulgulari

Tedavi glinleri 1.glin 3.glin

Degiskenler

4.giin Tedavi Sonunda

intraperitoneal (IP*)

uygulanan tedavi + gentamisin 16 mg

idame tedavisi: 4X250 mg/ giin

Yiikleme tedavisi: Sefazolin 1 gr |Yukleme tedavisi:
imipenem 500 mg

idame tedavisi:

Ylkleme tedavisi: vankomisin 2 gr

idame tedavisi:
4 X50 mg/giin vankomisin (iP

ile es zamanh)

sefazolin + 4 X8 mg/giin 4 X100 mg/giin imipenem tedavisi ile kombine
gentamisin imipenem sekilde)
intravendz (IV¥*) uygulanan |3 X4,5 gr/giin piperasilin- 2 X250 mg/giin 1 gr vankomisin/ 4 glinde (IV
tedavi (intraperitoenal tedavi |tazobactam meropenem meropenem tedavisi ile kombine

sekilde)

Periton hiicre sayimi 9600 I5kosit/mm?

1620 lokosit/ mm?

16160 I6kosit/ mm?

Kaltir sonucu

Serratia fonticola
(1. glin alinan ve 3. giin

Enterococcus faecium ve
Cryptococcus laurenti

Enterococcus faecium
(3. glin alinan 4.glin sonuglanan

sonuclanan kaltiir) kultar) (4. glin alinan ve exitus
sonrasi sonuglanan kltir)
Prokalsitonin 81 pg/L 29 pg/L Calisiimadi
CRP 536 mg/L 134 mg/L 373 mg/L

iP*: Intraperitoneal ,
IV*¥*: intraven6z

TARTISMA

Polimikrobiyal etkenlere bagli peritonitler yiiksek mortalite
ile iliskilidir.
intraabdominal kontaminasyon sonucu gelisebilecegi gibi

Peritonit barsak perforasyonu kaynakl
asir derece inflamasyon ve barsak invazyonunu takiben
gelisen perforasyon sonucu da gelisebilir. Sundugumuz
olguda ilk abdomen BT gorintilemede perforasyon
saptanmamasi ve alinan ilk kiltiirde sadece Serratia fonticola
(S. fonticola) Uremesi nedeni ile peritonitin odaginin
intraabdominal sizinti olabilecegi dusliniildi. Ancak hasta
exitus olduktan sonra ireyen mikroorganizmalardan birinin
Criptococcus laurenti gibi cevresel bulasa neden olabilen bir
etken olmasi nedeniyle kateterin disardan kontamine
olabilecegi dustndldi. Kiltirde oncesinde S. fonticola,
hasta exitus olduktan sonra ise Criptococcus laurenti ve
Enterococcus faecium'un birlikte rapor edilmesi nedeniyle

hastadaki peritonit polimikrobiyal olarak degerlendirildi.

S. fonticola su, toprak ve kus diskisindan izole edilen bir
mikroorganizma olup, son yillarda insanlarda enfeksiyon
etkeni olarak da bildirilmektedir [2-5]. Klinik izolatlardan elde
edilen S. fonticola suslarna iliskin yapilan bir derlemede, 17
hasta degerlendiriimis, 11  hastanin  genitolriner
orneklerinde polimikrobiyal tremelere eslik ettigi rapor
edilmistir. Literatiirde S. fonticola’ya bagh enfeksiyon gelisen
toplam 6 olgu bildirilmistir. Bu olgular sirasi ile; trafik kazasi
sonrasi protez konulan ve sonrasinda uylugunda apse ve
bakteremi gelisen hasta, bisiklet kazasi sonrasi septik artrit
gelisen bir hasta, polimikrobiyal deri yumusak doku
enfeksiyonu gelisen iki olgu, ishal gelisen immunstprese bir
hasta ve Urosepsis gelisen bir hasta seklinde bildirilmistir (5).
Olgularin ¢ogunda, travma iliskili bir cilt kontaminasyonu

takiben gelisen enfeksiyon mevcuttur. Sundugumuz olguda
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da 6ncesinde diisme anamnezi mevcuttu. Onemli bir
nozokomiyal etken olan enterokok tirleri gastrointestinal
florada bulunur. Enterokoklara bagli olarak gelisen peritonit
olgularinin yaklasik olarak yarisinda baska etkenlerin de
oldugu bildirilmistir [6]. Bu nedenle, periton kiiltlirlinde
enterokoklar izole edildiginde; gastrointestinal flora elemani
odak
goriintileme gerekebilir. Sundugumuz olguda periton

olmalart  nedeniyle intraabdominal agisindan

sivisinda enterokok Uremesi hastada gelisen barsak
perforasyonu ile iliskilendirilmistir.

Cryptococcus laurentii, neoformans disi kriptokoklardan
biridir ve nadiren enfeksiyona neden olur. Otomatize
sistemler ile yanhs tanimlanabilir ve dogrulama testi
gerekmektedir. Olgumuzda etken VITEK-2 ile tanimlanmis
ve dogrulamasi yapilamamistir. Bununla birlikte; 6zellikle
immiinslprese hastalarda fungemi, diyare, menenijit ve cilt
enfeksiyonu gibi ¢esitli enfeksiyonlara da neden olabildigi
bildirilmektedir [7-10]. Crytococcus neoformans disindaki
kriptokok enfeksiyonlari icin bozulmus hicresel immin
yanit ve invaziv alet varligi risk faktorleridir. Sundugumuz
olguda hem periton sivi kiiltlirlinde ve hem periton kateter
genis
antibiyotige ragmen tedaviye yanit alinamamis olmasi,

ucu kiltirinde Gremis olmasi, spektrumlu
olguda invaziv alet (periton diyaliz kateteri) bulunmasi bu

mikroorganizmanin  dogrulama  testinin  yapilmamis

olmasina karsin etken olabilecegini dlistindirmastdr.

Literatlirde Cryptococcus laurentii'nin peritonit etkeni olarak
bildirildigi ti¢ olgu mevcuttur [11-13].

Literatlirde, Cryptococcus bagh
bildirilen UG¢ olguda da imminsipresif tedavi Oykisi

bildirilmemis ve olgularin liclinde de periton kultirinden

laurentii’ye peritonit
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sadece Cryptococcus laurentii izole edildigi rapor edilmistir.
Bu olgularda etkenin bulas
yapllmamakla birlikte; bir
peritonitlere yonelik antibiyotik kullaniminin  fungal

yolu Uzerine yorum

olguda Onceki bakteriyel
peritonit icin risk olusturabilecegi bildirilmistir. Bir olguya
amfoterisin B, bir olguya vorikonazol tedavisi uygunlanmis
ve bu iki olgu da basari ile tedavi edilmistir. Uclincii olguda
ise tedavinin detaylarina ulasilamamistir.

Travma sonrasi Cryptococcus laurentii'ye bagh peritonit
olgusu bildirilmemistir.

Sundugumuz olgu Cryptococcus laurentii’ nin eslik ettigi
polimikrobiyal bir peritonit olgusu olmasi ve mortal
seyretmesi nedeniyle literatiirde bildirilen Cryptococcus
laurentii'ye  bagh

farkhdir.Literatlir tarandigi kadari ile literatiirde travmaya

fungal  peritonit  olgularindan

bagl olarak Cryptococcus laurentii'ye bagh fungal peritonit
gelisen olgu bildirilmemistir.

Polimikrobiyal peritonit olgusu olarak

hastada, barsak perforasyonu gelismis ve sonrasinda

sundugumuz

hastada exitus gelismistir. Hastada kultiir sonucu hasta
oldikten sonra rapor edildiginden periton sivisinda lireyen
Enterococcus faecium ve Cryptococcus laurentii’ye yonelik
tedaviler baslanamamistir.

Sonu¢ olarak; sundugumuz olguda oldugu gibi

monomikrobiyal (ireme saptanmasina ragmen uygun

antimikrobiyal tedaviye yanit alinamayan hastalarda,
peritonitin polimikrobiyal etkenlere bagli olabilecegi akilda
tutulmal ve diger olasi etkenleri de kapsayacak sekilde

tedavi protokoliinde degisiklik yapiimahdir.

GIKAR CATISMASI / FINANSAL DESTEK BEYANI

Bu yazidaki hicbir yazarin herhangi bir ¢ikar catismasi yoktur.
Yazinin herhangi bir finansal destegi yoktur.
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0z
Amag: Bu calismada Universite 6grencilerinin belirsizlige tahammiilsiizliik, endise ve bilissel sinav kaygisi diizeylerinin
birbirleriyle olan iligkisi arastirilmis ve mevcut demografik farkhliklar test edilmistir.

Metot: Calismamiza Uskiidar Universitesindeki 174 lisans ve yiiksek lisans dgrencisi dahil edilmistir. Calismada verilerin
toplanmasinda Belirsizlige Tahammiilsiizliik Olcegi (BTO), Bilissel Sinav Kaygisi Olcegi (BSKO) ve Penn State Endise Olcegi
(PSEQ) kullanilmistir. Verilerin degerlendirilmesinde bagimsiz érneklem t-testi, ANOVA ve korelasyon analizi gibi
yontemlerden yararlaniimistir.

Bulgular: Elde edilen bulgulara gore sinav kaygisi, belirsizlige tahammiilsiizliik ve endise arasinda gliclii ve pozitif yonli bir
korelasyonun varligi gosterilmistir. Kiz 6grencilerin belirsizlige tahammdiilstizlik ve sinav kaygisi diizeyleri erkek 6grencilere
gore daha yiksek bulunmugtur. Bunun yani sira 6grencilerin belirsizlige tahammiilsizlikleri, yas ve gelirlerine gore anlaml
bir sekilde farklik gostermemektedir.

Tartisma: Belirsizlige tahammdlsuzligiin endiseye yol actigi gosterilmistir. Belirsizlik intoleransi patolojik endisenin tutarli
bir gosterge oldugu bilinmektedir. Bu bilgilerin 1s1ginda ve calismamizin verilerinin degerlendirilmesi dogrultusunda
calismamizda belirsizlige tahammiuilsiizligiin ve endisenin test anksiyetesine yol actigi diistintImstir. Kadinlarda ve yiiksek
basari siralamasi olan 6grencilerde belirsizlige tahammiilsiizliigiin yiksek saptanmasi onlarin yetistiriimelerine, toplumsal
rollerine ve rol modellerine bagh olabilir.

Anahtar kelimeler: belirsizlige tahammiilsiizliik, sinav kaygisi, endise

© 2020 by the authors; licensee MEDITAGEM Ltd., Turkey. This article is an open access article distributed under the terms and
conditions of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/4.0/).
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ABSTRACT

Objective: The purpose of our research is to determine the relations between; intolerance of uncertainty, worry and test
anxiety into a non-clinical sample.

Methods: Our research consists of 174 students studying Bachelor's and Master’s degrees in various departments of the
Uskiidar University. Intolerance of uncertainty scale, cognitive test anxiety scale, and Penn State worry scale have used for
collecting data. inter-scale relations were examined by correlation and regression analysis methods. For scores obtained
from scales compared to socio-demographic data statistical techniques have been used such as independent sample t-test
and ANOVA.

Results: According to the findings, there is a strong and positive correlation between test anxiety, intolerance of uncertainty
and worry. Female students’ uncertainty intolerance and test anxiety levels were higher than the male students. On the other
hand, in terms of variables such as age, income and shelter preferences, the students’ exam anxiety did not differ
significantly.

Conclusions: The researches show that the higher intolerance of uncertainty which is a cognitive vulnerability, leads to
higher levels of both worry and anxiety. In addition, intolerance of uncertainty has known as a consistent indicator of
pathological worry. In light of this information, in our research, it is found that high intolerance of uncertainty and worry
caused the test anxiety. The reason why both female students and students with higher success rankings are more intolerant

of uncertainty may be related to their upbringing and their role in society and role models.

Keywords: intolerance to uncertainty, test anxiety, worry

GiRiS

GUnUmuizde Universite 6grencileri, bir yandan akademik
basarilara odaklanirken diger yandan da kendilerini hem
egitim hem de diger sosyal acilardan etkileyen psikolojik
meselelerle miicadele etmektedirler. Gerek teorik cerceve
gerekse ilgili literatlir egitim hayatinin ve dolayisiyla

kaygi
toplumlarda oldukca yaygin olan mental problemlerden

akademik basarinin depresyon, ve stres gibi
asiri diizeyde etkilendigini gostermistir. S6z konusu yaygin
mental hastaliklarin yani sira 6grencileri negatif yonde
etkileyen ve gelecege tereddiitli bakmalarina yol acan bir
diger 6nemli husus “Belirsizlige Tahammdilstizlik” (BT) ya da
diger adiyla “Belirsizlik intoleransi“dir.

Belirsizlige Tahammiilsiizlik en basit olarak belirsizlige
olumsuz tepkiler olarak tanimlanmaktadir [1]. Tanimlar
arastirmaciya bagh olarak bir noktaya kadar degisse de
kisaca bir kisinin belirsizlige dair negatif disliince ve
gelistirdigi  bilissel bir durumdur [2]. Bu
calismanin ana odagi, Universite 6grencilerinin belirsizlige

beklentiler

tahammuilstizliik, endise ve bilissel sinav kaygisi diizeylerinin
birbirleriyle olan iliskisini arastirmak ve olasi demografik
farkhhklar karsilastirmaktir.

Cahsmamizin  birincil amaci Universite dgrencilerinin
belirsizlige tahammiuilstizllk, bilissel sinav kaygisi ve endise

duzeyleri arasindaki iliskiyi saptamaktir. Sekonder amacimiz
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ise Universite 6grencilerinin belirsizlige tahammdiilsiizlik,
bilissel kaygisi  ve endise  dlzeylerinin
sosyodemografik  degiskenlere gore farkhhklarini
gOstermektir.

Sinav

Universite 6grencilerinin yasadiklari sinav stresi literatiirde
bircok degiskenle agiklanmaya calisilmistir. Carleton et al.,
belirsizlige tahammilsiizligin o6grencilerin  akademik
performanslarini  oldukca etkiledigini belirtmistir [1].
Literatlrde psikolojik  bozukluklar  belirsizlige
tahammiilstizlik ile iliskilendirilmistir. Ornegin McEvoy ve

Mahoney, Genellestirilmis Anksiyete Bozuklugunun yiiksek

bazi

oldugu vakalarda belirsizlige tahammiilstzligun ve gelecek
odakli endisenin de yiiksek oldugunu saptamistir [3]. Bunun
yaninda Carleton ve arkadaslari depresyon, sosyal fobi ve
panik bozuklugu gibi bozukluklarin
takiben

iyilesmelerin saglandigini ortaya koymuslardir [1].

cesitli
belirsizlige

duygusal

tedavisini tahammiilstzlikte de

Bahsedildigi gibi belirsizlige tahammiilsizlik, endise ve
kaygisi, onemli

problemlerdendir. Universite 6grencileri icin, geleceklerini

sinav ogrenciler icin  oldukga
insa ettikleri bu 6nemli evrede s6z konusu problemlerle basa

citkmak hayati 6neme sahiptir ve bu calismada bilissel sinav

kaygisi ve endisenin  belirsizlik ve belirsizlige
tahammuilstizlikten ne derecede etkilendigine
odaklaniimistir.
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GEREG VE YONTEMLER

2018-2019 egitim yihnin  ilk déneminde Uskiidar
Universitesi'nin farkli bélimlerinde égrenim géren 173
ogrenciye uygulanan olgekler kullanilmistir. Calismanin
drneklemini Uskiidar Universitesi'nin ¢esitli bélimlerinde
ogrenim goren, lisans ve ylksek lisans o6grencileri
olusturmaktadir. Anketlerde cinsiyet, sinif ve yas gibi ana
demografik verilerdeki dagilim olabildigince homojen

tutulmustur.

Galismamizin etik kurulu belgesi T.C. Uskiidar Universitesi
Girisimsel Olmayan Arastirmalar Etik Kurulu Baskanligi'nin
25/09/2018 tarihli

Helsinki

gerceklestirilmistir.

10 no.du toplantisinda alinmistir.

Calismamiz ilkeler Deklarasyonuna uyularak

Veri Toplama Araclari

Belirsizlige Tahammiilsiizliik Ol¢gegi: Orijinali 27 maddeden
olusan bu 8lcegin, ingilizce versiyonunun ic tutarlihdi 0,94,
guvenilirligi 0,74 olarak bulunurken, Sari ve Dag tarafindan
uyarlanan Turkce versiyonunun i¢ tutarliigi 0,91,
guvenilirligi 0,78 olarak hesaplanmistir [4]. Bu 6lgegin klinik
olmayan orneklemde ytiiksek ve dusuk endise diizeyindeki
kisileri ayirt edebildigi, bu nedenle 6lcek gecerliliginin yeterli
oldugu vurgulanmaktadir. Bu Olcek dort faktorden
olugmaktadir: Tirkge versiyonu icin Sarn ve Dag dort ana
faktor yapisi tespit etmislerdir [4]. Bunlar: 1) ‘Belirsizlik Gizlcu
ve stres vericidir’, 2) ‘Belirsizlik eyleme ge¢cmeyi engeller’, 3)
‘Belirsiz olaylar olumsuzdur ve kaginilmasi gerekir’, 4)
‘Belirsizlik adil degildir’. 5'li Likert tipi yapiya sahip olan
Olcegin cevaplari 1: ‘beni hi¢ tanimlamiyor’ ve 5: ‘beni tam
olarak tanimliyor’ seklindedir. Tirkce versiyonunda 21.
madde silinmistir ve 26 maddelik bir 6l¢cek elde edilmistir.

Bilissel Sinav Kaygisi Olgegi: Bozkurt ve ark. tarafindan

gecerlilik-glivenilirlik  cahismalar  yapilarak ~ Turkgeye
uyarlanan bu 6lcegdin orijinali Cassady ve Johnson tarafindan
gelistirilmistir. Olcegin orijinali 25 maddeden olusurken
Bozkurt vd. (2017) gelistirilen  Tirkge
versiyonunda 22. ve 24. Maddeler kullanilmamistir ve

dolayisiyla 23 maddelik bir 6lcek elde edilmistir. 4'li Likert

tarafindan

tipi yapiya sahip 6l¢ekte cevaplar 1: beni hi¢ tanimlamiyor ve
4: beni tamamiyle tanimhyor seklindedir [5].

Penn State Endise Olcegi: Meyer et al. tarafindan gelistirilen
PSEQ, bir konunun asir veya kontrol edilemeyen endise
seviyelerine dogru olcilmesini amaclayan 16 maddelik bir
6z bildirim anketidir[6]. Olcek 5'li Likert tipidir ve 1: Benim
icin hicbir zaman dogru degil ve 5: benim i¢in her zaman
dogru seklindedir. Olcegin Tirkce gecerlilik-giivenilirlik
calismalari 2008 yilinda tarafindan yapilmistir [7].
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Veri Analiz Yontemleri

Bu calismada olceklerden elde edilen skorlar cinsiyet, yas,
lise tlrd, sinif, basan sirasi, anne-baba egitim seviyesi, gelir
durumu ve barinma turd gibi sosyo-demografik veriler
dogrultusunda karsilastinlmis, bu amacgla da bagimsiz
orneklem t-testi ve ANOVA gibi tekniklerden yararlaniimistir.
Normallik ve varyans esitligi gibi 6n varsayimlar ihlal
edilmediginden parametrik olmayan testlere ihtiyag
duyulmamistir. Bunun yani sira 6lcekler arasi iliskiler Pearson
korelasyon ve regresyon analizi ydntemleri ile incelenmistir.

Tip-1 Hata Degeri a=0,05 olarak belirlenmistir.

BULGULAR
Demografik Verilerin Yayilimi

Bu boliimde calismada kullanilan demografik degiskenlere
ait temel istatistikler frekans tablolaryla verilmistir.

Orneklemde yer alan kiz 6grencilerin orani %52,6 iken erkek
ogrencilerin orani %47,4'tlr; ankete katilan 6grencilerin
cinsiyet dagiliminin  birbirine  yakin
gosterilmistir. Analizlerde ¢ok fazla grup kullanmamak
amacityla yaslar iki yil olacak sekilde gruplar halinde

olmasina 06zen

toplanmistir. Orneklemin cogunlugunu 18-21 yas grubunda
yer alan oOgrenciler olusturmaktadir. 22 ve Uzeri yasta
bulunan 6grencilerin orani yaklasik %31’dir. Ankette 10.000
ve alti ile 10.001 ve 20.000 arasi iki ayri grup iken
birlestirilerek 20.000 ve alti seklinde tek bir grup elde
edilmistir. Buna gore orneklemdeki ogrencilerin yaklasik
%35'i siralamada 50 bin ile 100 bin arasindadir. Toplam 30
ogrenci ise sinavda ilk 100 bine girememistir (Tablo 1).

Korelasyon ve Regresyon Analizleri

Uc ana olcegin (sinav kaygisi, endise ve belirsizlige
tahammulstizligun birbirleriyle olan iliskileri incelenmistir.
ilk olarak dgrencilerin sinav kaygilarinin genel endise ve
belirsizlige tahammiilstzlik durumlarindan ne derecede
etkilendiginin gorilmesi amaciyla En Klcuk Kareler Yontemi
(EKK) yardimiyla c¢oklu dogrusal regresyon
uygulanmistir. Burada degiskenler arasindaki

analizi

coklu
dogrusallik gibi olasi problemler g6z ardi edilmistir. Tablo 2,
sinav kaygisinin (SK) bagimh degisken, endise (PSE) ve
belirsizlige tahammiilsiizligun (BT) ise bagimsiz degiskenler
(agiklayici degisken) olarak kullanildigi regresyon sonuglarini
icermektedir.

Burada sinav kaygisi degiskeni su sekilde formiilize edilebilir:

SK=11,791 + 0,432PSE + 0,361BT

ORTADOGU TIP DERG 2020; 12(2): 262-268
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Tablo 1. 173 Universite 6grencisinin demografik 6zelliklerine iliskin
istatistikler. Kategorik degiskenler frekans dagihmi ve yuzdelik
seklinde sunulmustur

Frekans Yiizde

L. Kadin 91 %52,6

Cinsiyet

Erkek 82 %47,4

18-19 50 %28,9

20-21 55 %31,8

Yas

22-23 28 %16,2

24-25 40 %23,1

o Devlet 109 %63

Lise Tari N

Ozel 64 %37

1 49 %28,3

2 26 %15,0

Sinif 3 41 %23,7

4 33 %19,1

Lisansustl 24 %13,9

20000 ve alti 47 %27,2

20001-50000 35 %20,2

Basari Sirasi

50001-100000 61 %35,3

100001 ve Ustu 30 %17,3

2000 TL ve alti 83 %48,0

Aylik Gelir 2001-5000 TL 72 %41,6
5001 TL ve Uzeri 18 %10,4

Modelin genel anlamliligi icin F degeri 52,248'dir ve bu
deger sinav kaygisinin PSE ve BT ile istatistiksel olarak
anlamh bir sekilde acilanabildigini (p<0,05).
Aciklayici degiskenler PSE ve BTnin bireysel anlamhhk
testleri i¢cin p<0,001

gosterir

olarak hesaplandigindan her iki
degisken de ayri ayn sinav kaygisini aciklamada istatistiksel
olarak anlamli degiskenlerdir. Modelin belirlilik katsayisi (R?)
ise PSE (endise) ve BT'nin (belirsizlige tahammdiilsiizlik) sinav
kaygisindaki  toplam %38'inin

varyansin  yaklasik

aciklayabildiklerini gostermektedir (Tablo 2).

Daha once literatirde de belirtildigi gibi i¢ ana 6lcegin
birbirleriyle pozitif yonli bir iligkisi vardir. Tablo 3'te yer alan
capraz korelasyon analizleri literatiirle uyumludur. Sinav
kaygisi ile Penn State Endise Olcegi ile dlciilen genel endise
seviyesi arasindaki Pearson korelasyon katsayisi(r) 0,416 iken
belirsizlige tahammdiilsiizlik ile arasindaki r ise 0,552'dir.

Belirsizlige tahammiilstizlik ile endise arasindaki r ise
0,274'tur (Tablo 3).

Belirsizlige Tahammiilsiizliigiin Demografik Ozelliklere
Gore Karsilagtirilmasi

Belirsizlige tahammiilsiizliik toplam puani ve bu 6l¢egdin alt
gruplarina ait degerlerin, cinsiyete gore farkhlk gosterip
gostermedigi Tablo 4'teki sonuclara gore yorumlamistir.
Ana olcek olan BT toplam degeri icin kadin 6grencilerin
ortalamasi 82,46 iken erkek 6grencilerde bu deger 71,32'dir.
BTO puani, ne kadar

tahammiilstizlik o kadar

yuksek olursa belirsizlige
yuksektir. Dolayisiyla kiz
ogrencilerin hem BT toplam puaninda hem de BT'nin alt
Olceklerinde erkeklere gore daha yiliksek puana sahip
olduklari, bir baska ifadeyle belirsiz durumlara karsi daha
tahammiilstiz olduklarn gorilmektedir. BT'ye ait tim
Olceklerde p-degeri 0,05ten kiiclik oldugundan dolayi fark

istatistiksel olarak anlamlidir (Tablo 4).

BT'nin yas gruplarina gore farklilagip farklilasmadigi test
edilmistir. Levene testi istatistigi icin p dederleri 0,05'ten
blyuktlr ve varyans homojenligi varsayimi parametrik test
olan ANOVA icin saglanmistir. Fakat “BT puanlar yas
gruplarina gore farklilasmaz” hipotezi hem toplam BT puani,
hem de alt olgekler icin %5 anlamlilik seviyesinde
reddedilememistir. Dolayisiyla Universite 6grencilerinin
belirsizlige tahammulsuzlik puanlari yas gruplarina goére

istatistiksel olarak anlamli farkhlasmamaktadir (Tablo 5).

BT ve alt 6l¢eklerinin ortalamalarina bakildiginda, siralamasi
yiiksek olan dgrencilerin BT puanlar da yiiksektir. Ornegin
Universite giris sinavi siralamasi 20.000 ve alti seviye olan
ogrencilerin BT toplam puan ortalamalan 88,72 iken
100.000 Uzerinde yer alan 0&grencilerin
ortalamalari 67,20°dir. Bu da gostermektedir ki daha basarili

siralamada

ogrenciler belirsizligi daha ¢ok olumsuz olarak gormektedir.
BT toplam puani ve alt dlcekler icin yapilan tiim testlerde p-

degeri  0,05'ten  kiicuktir.  Dolayisiyla  belirsizlige
Tablo 2. Sinav kaygisinin belirsizlige tahammiilsiizlik ve endise ile iligkisi
Degiskenler Beta Std. Hata t P Model R? Model F Model p
Sabit Terim 11,791 5,274 2,235 0,027
ENDISE 0,432 0,095 4,558 0,000 0,381 52,248 0,000
BELIRSIZLIGE TAHAMMULSUZLUK 0,361 0,048 7,549 0,000
Tablo 3. Olcekler arasi korelasyon analizi. r: Pearson korelasyon katsayisi, p: p degeri, “p<0,001
Olgekler istatistik SK PSE BT
r 1 0,416™ 0,552"
SINAV KAYGISI (SK)
p <0,001 <0,001
. r 0,416™ 1 0,274™
ENDISE (PSE)
p <0,001 <0,001
P O r 0,552™ 0,274™ 1
BELIRSIZLIGE TAHAMMULSUZLUK (BT)
p <0,001 <0,001
ORTADOGU MEDICAL JOURNAL 2020; 12(2): 262-268 265
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Tablo 4. Belirsizlige Tahammdilsiizliik ile cinsiyet icin bagimsiz 6rneklem t-testi sonuglari, n: 6rneklem sayisi, ort.: aritmetik ortalama, S:

standart sapma, t: t degeri, p: p degeri

BELiRSiZL.i.GE o n ort. s ¢ p Levene
TAHAMMULSUZLUK p
Belirsizlik stres verici ve iiziiciidiir 'éfse"lz :; ;?g; gigg 2,872 0,005 0339
benlik deferiepdimmeler) Bk & s aer ] 389 | o000 0060
S:il:i‘:jei?l bilmemek rahatsiz Ié—:]lij;rlz z; 13:21 ::2;2 3779 0,000 0739
engaliyor - e PN T TR T S PP
TAHAMMDLSDZLUK B T s | iesem ] 37 | 00% 0006

Tablo 5. Belirsizlige tahammiilsuizliik 6lcedi puanlarinin ortalamalarinin 6grencilerin yas, Universite giris sinavi basari siralamalari ve gelir
dizeyleri ile degisip degismedigine dair yapilan ANOVA sonuglari, n: 6rneklem sayisi, Ort.: aritmetik ortalama, S: standart sapma, F: F

degeri, p: p degeri

Degisken Degerler n Ort. S F p Levene P

18-19 50 77,70 20,634
20-21 55 73,45 21,832

Yas 22-23 28 76,43 18,932 1,435 0,235 0,378
24-25 40 82,18 18,975
Total 173 77,18 20,475
20000 ve alti 47 88,72 22,046
20001-50000 35 81,66 21,228

Basari Sirasi 50001-100000 61 70,62 14,097 11,899 0,000 0,110
100001 ve Usti 30 67,20 18,505
Total 173 77,18 20,475
2000 TL ve alti 83 75,00 20,472
2001-5000 TL 72 78,82 20,731

Gelir — 0,962 0,384 0,708
5001 TL ve Uzeri 18 80,67 19,439
Total 173 77,18 20,475

tahammiuilstizlik ogrencilerin  basari siralamasina gore

istatistiksel olarak anlamli farklilik gostermektedir (Tablo 5).

Tablo 5'te ayrica belirsizlige tahammiilstizlik 6lcegi
puanlarinin ortalamalarinin 6grencilerin gelir durumlari ile
degisip degismedigi incelenmistir. BT ve alt dlcekleri icin p
degerleri 0,05'ten yiiksek oldugundan %5 seviye s6z konusu
farkhhklar anlamh bulunamamistir (Tablo 5).

TARTISMA

Bu calisma, klinik olmayan bir 6rneklemde, belirsizlige
tahammiilstizliik, endise ve sinav kaygisi arasindaki iliskiyi
incelemektedir. Burada en ©6nemli amag, Universite
ogrencilerinin belirsizlige tahammiilstizlik diizeylerinin ve
genel endige durumlarinin sinav kaygisi tizerinde anlamli bir
etkiye sahip olup olmadigini belirlemektir. Belirsizlik
intoleransi 6ziinde, dusiik ihtimaline ragmen olumsuz bir
olayin gerceklesmesinin tamamen imkansiz olmadigi
gercegini kabul etmenin zorlugu olarak tanimlanabilir.
Belirsizlige tahammiuilstizlige dair literatlr cogunlukla kaygi
ve depresyon ile iliskisi GUzerinde durmustur [1]. Belirsizlige
tahammiilstizliik yapisinin erken gelisimi, olumsuz bir olay

ihtimalinin asin tahmin edilmesine, istenmeyen durumlarda
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kisisel ve duygusal uyariimanin abartilmasina, olumsuz
durumlar uyarilma
strdurlilmesine ve negatif durumlar icin daha yuksek
tahammiil esiklerinin olusumuna neden olmaktadir [8]. Tim
bu gostergeler daha yiiksek BT'nin daha yiiksek endise ve

karsisinda  artan diizeylerinin

kaygi duzeylerine neden olan bir bilissel savunmasizliga
neden oldugunu gostermektedir.

Belirsizlige tahammdlstizligiin kaygiyla cok glicli bir sekilde
baglantili olacagina dair teorik bir bakis acisi hi¢ sasirtici
degildir. Potansiyel bir tehdidin sonucu olarak karsilasilan
tehdidin blylkligu veya bu tehdidin Ustesinden gelme
konusundaki belirsizlik kaygiya yol agacaktir. Carleton ayrica
belirsizlikten kaynaklanan endisenin evrensel oldugunu,
¢unku tim insanlarin bir durumla basa ¢ikma becerilerinde
belirsizlik yasayabilecegini ve tim insanlarin potansiyel
olarak gelecekteki istenmeyen olaylari deneyimleme riskiyle
karsi karsiya kalacaklarini ileri sirmektedir [1].

Belirsizlige tahammiilsuzlik yapisinin erken gelisimi,
olumsuz bir olay ihtimalinin asin tahmin edilmesine,
istenmeyen durumlarda kisisel ve duygusal uyariimanin
abartilmasina, olumsuz durumlar karsisinda artan uyarilma
diizeylerinin stirdiiriilmesine ve negatif durumlar icin daha
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yuksek tahammil esiklerinin olusumuna neden olmaktadir
[9]. Tum bu gostergeler daha yiliksek BT'nin daha yiiksek
endise ve kaygl duzeylerine neden olan bir bilissel
savunmasizhiga neden oldugunu gostermektedir. Bu
calismalar, yuksek dizeyde BT varliginin onemli bir
varolugsal paradoksun gostergelerinden oldugunu ortaya
koymaktadir. Clinkii insanlar kendilerini olumsuz bir sonug
ihtimaline karsi korumaya calistiklarinda bir yandan da kaygi

artisina neden olarak tahammdiil esiklerini dusdrurler.

Sinav kaygisi, bir performansa dayali akademik kaygi bicimi

olarak, diinyada akademik

topluluklari etkileyen bir gergekliktir. Sasirtici olmayan bir

Ozellikle ogrencileri ve
sekilde, ogrenciler smavlar ve diger dederlendirme
Olcltlerindeki performanslarindan endise ederler. BT ve
endise, sinav kaygisinin ortaya ¢ikmasinda ve bliyimesinde
onemli bir rol oynayan iki baglanmis yapidir. Arastirmalar,
BT'nin patolojik endisenin tutarli bir gostergesi oldugunu
ortaya koymustur [10,11]. Eger bir kisi belirsizligi kabul
edilemez buluyorsa, onunla yiz ylze geldiginde asiri
endiselenebilir.

Universite &grencilerinin belirsizlige tahammiilsiizliikleri
Universite sinavi basarn siralamalarina gore anlamli bir
sekilde farkhilk gosterir. Daha yuksek basari siralamasina
sahip 6grencilerin belirsizlige tahammiilsiizlik degerleri de
yuksektir. Bu iliskinin arastinlmaya

deger oldugu

disunulmustar.

Bu calismada Bi yapisini klinik olmayan bir popiilasyona
uyqgulayarak literatire ilgili noktada katki saglanmistir. Klinik
olmayan oOrneklemde bilissel
boyutlariyla BTyi anlamak ve yordamak, stres ve belirsizlige

sinav  kaygisi ve stres

tahammilstzligin  sinav  kaygisini

etkiledigini agiklamaya olanak tanimistir. Sinav kaygisi, klinik

hangi yonlerde
olmayan o6rneklerde bulunabilecek yaygin bir anksiyete
tartdir. Bir sinava dair olumsuz bir sonug olasiligi, her
ogrenci icin blylk bir kaygi kaynadi olabilir. Bu noktada test
kaygisi ile Bi arasindaki bir baglanti, sinavdan alinacak
olumsuz bir sonuc olasiligini tolere edememe 6l¢isidr. Bu
nedenle bu calisma, BT yapisinin klinik olmayan bir kaygi
durumu icinde verimli bir sekilde incelenmesini saglamistir.

Calisma bu yonuyle literatiire 6nemli bir katki yapmaktadir
zira Universite ogrencileri 6zelinde bu (¢ o6lgek ile bir
arastirmaya Turkiye'deki literatlrde rastlanmamistir.

Kadin o6grencilerde belirsizlige tahammiilstizligin yuksek
olmasi rol modeller, toplumsal roller ve yetistiriime tarziyla
aciklanabilir. Belirsizlige tahammiilsiizlik, endise ve sinav
kaygisi bazi demografik 6zelliklere gore farkhlik gosterirken
gelir durumu gibi dogrudan ilgili olabilecegi diisiiniilen bir

ORTADOGU MEDICAL JOURNAL 2020; 12(2): 262-268

kisim degiskenlerin 6grencilerin bu 6zelliklerini etkilemedigi
ilgingtir ve ileri arastirmaya deger oldugu dustnulmdstir.
Sinav  kaygisi, belirsizlige tahammiilstzlik ve endise
arasinda glicli ve pozitif yonli bir korelasyonun varhgi
saptanmistir. Bir baska

tahammiilsuizlik ve/veya endisenin, ylksek sinav kaygisina

ifadeyle, ylksek belirsizlige

sebep oldugu sonucuna ulasiimistir.

GIKAR CATISMASI / FINANSAL DESTEK BEYANI

Bu yazidaki hicbir yazarin herhangi bir ¢ikar catismasi yoktur.
Yazinin herhangi bir finansal destegi yoktur.
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Prognostic significance of body mass index and diabetes in patients with
malignant glioma

Malign gliom hastalarinda viicut kitle indeksi ve diyabetin prognostik
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ABSTRACT

Aim: We aimed to determine whether there is a relationship between body mass index (BMI) and diabetes (DM) before
treatment and survival with this study.

Material and Methods: The results of patients who received radiotherapy between 2010 - 2018 were evaluated with this
retrospective study. BMI was categorized into 3 groups: normal (18.5-24.9 kg/m2), overweight (25-29.9 kg/m2), obese (=30
kg/m2). Presence of diabetes was evaluated by considering oral antidiabetic use and file information before treatment.
Patient, treatment and tumor characteristics were evaluated with descriptive statistics. Kaplan-Meirer, log-rank and cox-
regression analyzes were performed. P <0.05 was considered statistically significant.

Results: The results of 174 cases were evaluated. Diabetes was present in 22 patients (12.6%). In univariate analyzes, being
over the age of 65 (p <0.001), Karnofsky performance score (KPS) below 80 (p <0.001), diabetes (p = 0.017), having grad 4
pathology (p <0.001), performing subtotal excision / biopsy (p <0.001), hypofractioned / whole brain radiotherapy (p
<0.001), and not receiving adjuvant chemotherapy (CT) (p <0.001) had a negative effect on overall survival (OS). In
multivariate analyzes, being over 65 years old, having grad 4 pathology, performing subtotal excision / biopsy and not taking
adjuvant CT were found to be effective on OS. Median overall survival in diabetics was 9.65 months and 17.74 months in
non-diabetics (p = 0.017). No statistically significant relationship was found between BMI and OS.

Conclusion: Pre-existing diabetes in malignant glioma patients is a risk factor for poor outcomes. It is important to control
diabetes and related conditions.

Keywords: malign glioma, diabetes, body mass index, prognosis

© 2020 by the authors; licensee MEDITAGEM Ltd., Turkey. This article is an open access article distributed under the terms and
conditions of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/4.0/).



http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.21601/ortadogutipdergisi.709170
mailto:berrinyavuz77@gmail.com
https://orcid.org/0000-0001-7816-4687
https://orcid.org/0000-0003-2333-353X
https://orcid.org/0000-0002-0447-7784

Benli Yavuz et al. / Effect of diabetes on glioma patients

0z
Amag: Bu calisma ile tedavi 6ncesi viicut kitle indeksi (VKI) ve diyabet ile sag kalim arasinda bir iliski olup olmadigini
belirlemeyi amacladik.

Gerec¢ ve Yontemler: Bu retrospektif calisma ile 2010-2018 tarihleri arasinda radyoterapi (RT) uygulanmis hastalarin
sonuglari degerlendirildi. VKI, 3 gruba kategorize edildi: normal (18,5-24,9 kg/m?), asiri kilolu (25-29,9 kg/m?), obez (=30
kg/m?). Diyabet varligi, hastalarin tedavi 6ncesi oral antidiyabetik kulanimi ve dosya bilgileri g6z 6nline alinarak
degerlendirildi. Hasta, tedavi ve timor karakteristikleri tanimlayici istatistikler ile degerlendirildi. Kaplan-Meirer, log-rank ve
coklu analizlerde cox-regresyon analizleri yapildi. P<0,05 istatistiki anlamli olarak kabul edildi.

Bulgular: 174 olgunun sonuglari dederlendirildi. Diyabet hastalarin 22'sinde (%12,6) mevcuttu. Tek degiskenli analizlerde,
65 yas Ustlinde olmak (p<0,001), Karnofsky performans skorunun (KPS) 80'in altinda olmasi (p<0,001), diyabet olmasi
(p=0,017), grad 4 patolojiye sahip olmak (p<0,001), subtotal eksizyon/biopsi yapilmasi (p<0,001), hipofraksiyone/tim beyin
radyoterapisi uygulanmasi (p<0,001) ve adjuvan kemoterapi (KT) almamak (p<0,001) genel sag kalim tizerinde olumsuz etkili
idi. Cok degiskenli analizlerde ise, 65 yas Ustl olmak, grad 4 patolojiye sahip olmak, subtotal eksizyon/biopsi yapilmasi ve
adjuvan KT almamak genel sag kalim (GS) tizerine etkili olarak bulundu. Diyabetiklerde medyan genel sagkalim 9,65 ay iken
diyabetik olmayanlarda 17,74 ay idi (p=0,017). VKl ile GS arasinda istatistiki anlamli bir iliski gosterilemedi.

Sonug: Onceden var olan diyabet kéti sonuclar acisindan bir risk faktériidir. Diyabet ve iliskili durumlarin kontrol altinda

olmasi 6nemlidir.

Anahtar kelimeler: malign glioma, diyabet, viicut kitle indeksi, prognoz

INTRODUCTION

Malignant gliomas account for about half of all brain tumors
in adults [1]. The World Health Organization (WHO) classifies
grad 3 (anaplastic gliomas) and grad 4 (glioblastoma)
gliomas as malign gliomas [1]. Currently the standard
treatment applied to high grade glioma involves a
maximally-safe resection, concurrent radiotherapy (RT) and
temozolamide  treatment followed by adjuvant
temozolamide [2]. Despite all treatments, survival is very low
in malignant gliomas. 5-year survival is 18% for WHO grad 3
tumors and <5% for glioblastomas (GBM) [3]. In addition to
known bad prognostic factors age, 0O-6
methylguanine  DNA methyltransferase (MGMT) status,
Karnofsky performance score (KPS), it isimportant to identify

prognostic factors before treatment [4].

such as

Obesity and diabetes (DM) are among the most important
health problems in the world [5]. Cancer incidence is
expected to increase due to increased risk factors such as
obesity, DM and lifestyle [6,7]. While 9.3% of the global adult
population is diabetes in the world [8], this rate was found
to be 9-15.7% in studies conducted with glioma patients
[3,9,10]. World health organization defines obesity as body
mass index (BMI) =30kg / m? and overweight as BMI>=25 kg /
m? [5]. The prevalence of obesity in the Turkey was reported
to be 28.5% [11]. In studies on gliomas, the frequency of
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obesity was found between 20-30[3,9,12]. Increased BMI has
been associated with various types of cancer: colorectal
cancers, breast, endometrium, ovarian, kidney, pancreas,
esophageal cancers [13,14]. It was stated that DM and high
BMI contributed to 5.7% of all incidental cancer cases in 2012
in a study conducted in 2018 [10]. There is evidence that DM
is associated with endometrium, bladder, pancreas, liver,
colorectal and breast cancer [3,9,15]. The underlying cause
of the relationship between BMI, DM and cancer is
hyperglycemia, hyperinsulinemia, chronic inflammation,
and irregularity in sex hormone activity [10]. However, the
relationship between malignant gliomas and high BMI and
DM is contradictory in studies. Therefore, with this study, we
aimed to determine the relationship between malignant
gliomas and DM, high BM.

MATERIAL AND METHODS

With this study, the results of 174 patients who received
radiotherapy in our clinic between January 2010 and
December 2018 were retrospectively analyzed. The study
included grade 3-4 glioma patients according to WHO
criteria, over the age of 18, whose diagnosis was confirmed
by histopathologically, weight, height and DM story can be
reached. Type 1 diabetes patients were not excluded from
the study. Ethics committee approval was obtained before
starting the study. Due to the nature of the study, informed
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consent forms were not obtained from the patients. Patient
data and treatment characteristics were obtained from
medical records and hospital system.

Body mass index was calculated according to the kg / m2
formula, considering weight and height measurements
before treatment. It was categorized into 3 groups: normal
weight (18.5-24.9 kg / m?), overweight (25-29.9 kg / m?),
obese (=30 kg / m?).

The presence of diabetes was defined by considering
disease history, antidiabetic use, blood glucose levels at
least 6 months before the operation.

Groups were categorized as gross total excision (GTR) and
subtotal excision/biopsy considering the resection width
operation notes and Magnetic Resonance Imaging (MR)
images taken after surgery.

Radiotherapy

All patients were treated with 3D conformal radiotherapy.
Conventional radiotherapy was considered as a 1.8-2 Gy
fraction dose and 50 Gy and above dose. 30-42.5 Gy RT was
applied in 10-16 fractions in hypofraction and whole brain
radiotherapy. RT was started within 5-6 week after the
operation. MRl was performed in each patient before RT. CT
simulation was performed in supine position for planning
purposes. By fixing with a thermoplastic mask, a
tomography of 3-5 mm section thickness was taken.
Computed tomography (CT) images were fused with preop
and postop MR images. Gross tumor volume (GTV) was
defined as the volume and operation bed enhanced by MR
image. This volume was created by giving the clinical target
volume (CTV) with a margin of 1.5-2 cm and the planned
tumor volume (PTV) with a margin of 0.5 cm to CTV. All brain
RT was applied with 3D conformal radiotherapy,
hypofractionated or conventional treatments were applied
with intensity-adjusted RT (IMRT). All patients were treated

with eclipse planning system.

Chemotherapy

Simultaneously, 75 mg / m? / day temozolomide treatment
was applied 7 days a week. After RT, adjuvant chemotherapy
(CT) was administered as 150-200 mg / m?/ day, every 5 days
for 5 days. Temozolomide was applied in 6-12 cycles.

Follow-up

During the treatment, a complete blood count, biochemistry
tests and a physical examination were performed once a
week. Potential side effects were evaluated. After RT, he/she
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was followed up with a physical examination and MR every
3 months.

Endpoint

The primary endpoint of the study was overall survival (OS).
The second endpoint was to determine the effect of DM and
BMI on OS.

Statistical Analysis

Descriptive statistics were applied to determine patient and
treatment characteristics. Average, median, and standard
deviations were calculated in order. Overall survival was
defined as the time from the time of diagnosis to death or
final control. Progression-free survival was determined as
the time from diagnosis until relapse or progression, or until
death. Chi-square test was carried out to compare the
categorical variables. Kaplan Meier Analysis was carried out
for survival analysis. In univariate analysis, the survival curves
of the subgroups were evaluated with a log-rank test. In
univariate analysis, all variables with p <0.10 were included
in the multivariate analysis. Cox regression analysis was
performed. P <0.05 was considered statistically significant.
Version 13.0 of Statistical Package for Social Sciences
Software (SPSS Inc.; Chicago, IL, USA) was utilized in the
whole statistical analysis.

RESULTS
Patient and Treatment Characteristics

The results of 174 cases were evaluated retrospectively.
Median follow-up was 16.11 months. The median age was
57 (18-84). 37 (21.3%) patients had grad 3, 137 (78.7%)
patients had grad 4 pathology. DM was presentin 22 (12.6%)
of the cases. The median BMI was 27.14. 36.8% of the cases
were normal weight, 37.4% were overweight and 25.9%
were obese. Treatment and patient characteristics are
summarized in Table 1.

Survival Analysis

Median survival was 17.28 months. Overall survival for 1, 2, 5
and 10 years was 64.4%, 34%, 17.7% and 10.3%, respectively
(Figure 1). During the follow-up period, 138 (79.3%) patients
died. Being over 65 years of age, KPS <80, presence of
diabetes, grad 4 pathology, subtotal excision / biopsy,
hypofractionated / whole brain radiotherapy and absence of
adjuvant chemotherapy (CT) had negative effects on overall
survival (Table 2) in univariate analysis. Being over 65 years
old, having grad 4 pathology, subtotal excision and not
taking adjuvant CT were found to be effective on OS
(Table 3) in multivariate analysis. Median overall survival in
diabetics was 9.65 months, while in non-diabetics 17.74

271



Benli Yavuz et al. / Effect of diabetes on glioma patients

Table 1. Patient and treatment characteristics

Characteristic n (%)
Age

median 57 (18-84)

>65 53(30.5)

<65 121 (69.5)
KPS

>80 120 (68.6)

<80 54 (31.4)
Gender

Male 118 (67.8)

Female 56 (32.2)
Type and extent of surgery

GTR 58(33.3)

Subtotal/Biopsy 116 (66.7)
Concurrent CT

None 6(3.4)

Temozolomide 168 (96.6)
RT fraction

Conventional 152 (87.4)

Hypofractionation/whole-brain 22(12.6)
Adjuvant CT

None 28 (16.1)

Temozolomide 146 (83.9)
Diabetes

Nondiabetic 152 (87.4)

Diabetic 22(12.6)
Body mass index(kg/m?)

18,5-24,9 64 (36.8)

25-29,9 65 (37.4)

>30 45 (25.9)

KPS: Karnofsky Performance Status, GTR: Gross Total Excision, CT:

Chemotherapy, RT: Radiotherapy

Table 2. Factors affecting overall survival in univariate analysis

A Median overall
Variances . P value
survival

Age

>65 12.32

<65 2014 <0.001
KPS

>80 19.51

<80 9.65 <0.001
Type and extent of surgery

Total 28.58

Subtotal/Biopsy 15.60 <0.001
Pathology

Grad 3 33.54

Grad 4 15.60 <0.001
Adjuvant CT

Yes 18.99

None 3.77 <0.001
RT fraction

Conventional 18.99

Hypofractionation/whole-brain 7.81 <0.001
Diabetes

Nondiabetic 17.74

Diabetic 9.65 0.017
Body mass index(kg/m?)

<30 18.89

>30 13.47 0.095

KPS: Karnofsky Performance Status, CT: Chemotherapy, RT: Radiotherapy
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Figure 1. Overall survival curve

Table 3. Multivariate analysis results for overall survival
Overall (n=157)

Variances
HR 95%Cl p value
Age
<65 1 1.046-2.330 0.029*
>65 1.561
KPS
>80 1 0.990-2.235 0.056
<80 1.487
Type and extent of surgery
Total 1 1.122-2.476 0.011*
Subtotal/Biopsy |1.667
Adjuvant CT
Yes 1 2.754-7.518 <0.001*
None 4.550
RT fraction
Conventional 1 0.945-2.664 0.081

Hypofractionation|1.587
Body mass index (kg/m?)

<30 1 0.868-1.901 0.211
>30 1.284

Diabetes
Nondiabetic 1 0.662-1.886 0.676
Diabetic 1.118

Pathology
Grad 3 1 1.522-4.372 <0.001*
Grad 4 2.579

KPS: Karnofsky Performance Status, CT: Chemotherapy, RT: Radiotherapy

months (p=0.017) (Figure 2). It could not be shown
statistically significant relationship between BMI and OS.

DISCUSSION

Diabetes is a metabolic condition that increases the risk of
many types of cancer [6]. Many studies have evaluated the
relationship between cancer types and DM and BMI. This is
not clear in gliomas. Pearson-stuttard et al. showed that
alone DM contributes to 2.1% and high BMI contributes to

ORTADOGU TIP DERG 2020; 12(2): 269-274
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Figure 2. Overall survival curve in patients with and without
diabetes in malignant glioma patients

3.9% of all cancer cases in 2012 [10]. As obesity and DM
continue to increase all over the world, it is predicted that
there will be an increase in cancer mortality and incidence in
the coming period. In the case-control study conducted by
Barami et al, 15.7% diabetes and 27.7% obesity were
observed in the glioma patient group, while this ratio was
16.8% and 32.1%, respectively in the control group. There
was no relationship between DM and obesity and GBM risk.
However, when the relationship between DM and survival
was evaluated, it was associated with worse survival in
univariate analyzes, but could not be demonstrated in
multivariate analyzes [9]. In the metaanalysis performed by
Tong et al., no increase was observed in the risk of brain
tumors in diabetic and nondiabetic patients [16]. In our
study, although the risk between glioma patients and
diabetes and obesity was not examined, pre-existing DM has
been shown to negatively affect survival in malignant
glioma patients. With all these data, it can be said that
diabetes has prognostic value, not predisposing.

It has been stated that hyperglycemia is a poor prognostic
survival in

[17].
hyperglycemia are emphasized. The level of insulin rises due

factor on metaanalysis performed on

glioblastoma Many mechanisms of action of
to acquired insulin resistance. Insulin resistance, increase of
various cytokines, increase of insulin - like growth factor-1
(IGF-1), increase of adipokine balance play a role in cancer
development [18]. When Derr et al. classified glioblastoma
patients according to their blood glucose levels in their

study, they found 14.5 months of survival in patients with

ORTADOGU MEDICAL JOURNAL 2020; 12(2): 269-274

glucose <94 mg/dl and 9.1 months in patients with >137
mg/dl (p=0.041) [19].

The increase in obesity causes comorbidities such as
disease, DM, [13]. When the
relationship between survival and BMI is examined, there
are contradictions in the literature. Patharaju et al. showed
that the increase in survival occurred when BMI was elevated
[20]. However, Chambless et al. showed that DM and high
BMI in high-grade gliomas are independent risk factors for

cardiovascular cancer

poor results in a retrospective study on 171 patients [3].
These results are contradict with Jones et al. study with 1259
patients. In this study, no relationship was found between
BMI and survival [12]. Similarly, in a prospective cohort study
for brain tumors, could no relationship was found between
obesity and glioma risk [21]. In our study, could no relation
was found between BMI and survival. This may be due to the
fact that weight and height data were evaluated at the first
examination before radiotherapy. Patients may also have
experienced weight change due to steroid use before and
after the operation.

The limitation of our study was that it was retrospective.
HbA1c levels and MGMT status of patients could not be
determined before treatment due to the retrospective
Clear

nature. information on hyperglycemic control

adequacy could not be obtained.

CONCLUSION

As a result, diabetes is a poor prognostic factor for the
survival of malignant glioma patients. It is important to
control diabetes and related conditions. In the future,
prospective studies should be conducted to investigate the
relationship and mechanism of action between both DM
and high BMI and the risk and mortality of malignant glioma.
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ABSTRACT

Intraabdominal cysts and pseudocysts are unusual lesions. Mesenteric cysts in the pediatric age group are more common in
boys [62.5%] and most cases are under 10 years of age. Mesenteric cysts are often asymptomatic. Mesenteric cysts rarely
recur after removal and patients have a good prognosis. The most common surgical procedure in treatment is excision
during laparotomy. We present the surgical method that we apply to the unusual case of ileum mesenteric cyst, which
constitutes the clinical picture of the acute abdomen in an 11 years old boy, in the light of the literature.

Keywords: pseudocyst, children, ileum

0z

Karin ici kistler ve psddokistler nadir lezyonlardir. Pediatrik yas grubundaki mezenterik kistler erkeklerde [%62,5] daha sik
gorilir ve cogu vaka 10 yasindan kiiglktlr. Mezenterik kistler siklikla asemptomatiktir. Cikarildiktan sonra mezenterik kistler
nadiren tekrarlar ve hastalar iyi bir prognoza sahiptir. Tedavide en sik uygulanan cerrahi islem laparotomi sirasinda

eksizyondur. 11 yasindaki erkek cocugunda akut karin klinik tablosunu olusturan nadir gériilen ileum mezenter kist olgusuna
uyguladigimiz cerrahi yontemi literatiir esliginde sunuyoruz.

Anahtar kelimeler: psédokist, cocuklar, ileum

© 2020 by the authors; licensee MEDITAGEM Ltd., Turkey. This article is an open access article distributed under the terms and
conditions of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/4.0/).
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INTRODUCTION

Intraabdominal cysts and pseudocysts are unusual lesions
[1]. This was noticed in 1507 by the Italian anatomist
Benevenni when performing an autopsy in an 8-year-old
child. In fact, 820 cases were reported in the literature by
Tillaux, the first case in 1880 [2]. According to Kurtz et al., The
incidence of the disease is approximately 1 / 100.000, but
other authors record a lower frequency, about 1 / 250.000
hospital applications. The disease is much more common in
children under 10 years of age (1 patient per 4.000-34.000
hospital admissions) [1]. According to Kurtz et al., there was
no difference in terms of gender and race. Mesenteric cysts
are often asymptomatic [2], but sometimes patients may
show symptoms such as abdominal pain or discomfort,
abdominal distention, nausea, vomiting, bloating,
constipation, or diarrhea [1]. Differential diagnosis required
before each operation includes: peritoneal cyst,
lymphangioma, endometriosis, acid, pancreatic pseudocyst,
hemangioma, cystic mesenteric panniculitis, hydatid cyst,
teratoma and urogenital cyst [1]. The surgical procedure
recommended in the literature is the excision of the tumor
[1]. Mesenteric cysts rarely recur after removal and patients
have a good prognosis. The incidence of malignancy is
about 3% [1]. Rarely, these may be complicated by rupture
or intestinal obstruction [2]. The intestinal volvulus caused
by the mesenteric cyst typically affects children with acute
abdominal symptoms [2]. The most common locations of
mesenteric cysts are: small intestine mesentery (50-80%)
and then right colon and large intestine mesentery (15-30%)
[1]. The size of mesenteric cysts varies from a few
centimeters to 10 cm. Cysts larger than 10 cm are defined as
giant mesenteric cysts. The exact etiology of mesenteric
cysts is unknown [2]. Clinical imaging methods (Ultrasound,
Computed tomography or Magnetic resonance imaging)
can help in reaching a definitive diagnosis [2]. Mesenteric
cysts in the pediatric age group are more common in boys

(62.5%) and most cases are younger than 10 years old [3].

CASE REPORT

This report presents a male patient with an open approach
operated intra-abdominal cyst and nonspecific symptoms.
The patient was 11 years old and was admitted to Karaman
State Hospital Pediatric Emergency Clinic with cramp-like
abdominal pain and nausea and vomiting for two days. In
addition, the patient complained of fever (38°C) and
anorexia. The patient’s history included a laparoscopic
appendectomy history performed at a private medical
center a year ago. As a laboratory finding, neutrophilia and
leukocytosis were present. In the physical examination,
there was widespread sensitivity in all the quadrants of the

276

abdomen. There were several lymph nodes in the lower
quadrant of the mesentery with a short anterior width of 8
mm. In addition, there was no abnormality in the intra-
abdominal organs except for a 9 mm diameter nodular
lesion in the left adrenal region. The abdomen was explored
with a midline incision on the navel passing through the
right side of the abdomen. Adhesions between the bowel
loops in the distal of the ileum were opened with blunt
dissection and scissors. With an 8 cm bowel loop, excision
was performed and an ileoileal resection anastomosis was
performed to ensure bowel continuity.

Microscopic examination of the excised cyst showed active

chronic inflammation, edema, granulation tissue,
mesenteric pseudocyst (Figures 1-3). The cyst of our patient
was classified as a mesenteric pseudocyst with first class
content according to Beahrs et al., Ros et al., and de Perrot et
al. Most such lesions are associated with a post-traumatic or
inflammatory event. Abdominal trauma has not been
reported in our patient. The patient’s history of laparoscopic
appendectomy a year ago suggested an inflammatory event
in the abdominal wall of this lesion. The patient had a
uneventful course after surgery and was discharged 7 days
after the operation. Six weeks later, the patient was

asymptomatic.

DISCUSSION

Mesenteric cysts have a good prognosis and no recurrence
has been observed following complete excision of the cyst
[4]. Recently, Ros et al. reviewed 41 cases of mesenteric and
another

omental cysts and proposed

classification related to radiological findings. They divided

histological

the cysts into five groups:

Lymphangiomas, enteric duplication cysts, enteric cysts,
mesothelial cysts, non-pancreatic pseudocysts (they used
the term “pseudocysts” for the first time in the classification
of mesenteric cysts).

The final classification of intra-abdominal cysts was formed
by Perrot et al. [4] in 2000 based on the histological identity
of the inner epithelium and consists of 6 groups:

« Lymphatic cysts: simple cyst and lymphangioma (the
only exception that usually occurs in the first decade of
life (up to 12 years of age) with male dominance) [4];

+ Mesothelial cysts: Malignant mesothelioma, simple cyst,
benign mesothelioma (this is often associated with a
previous pelvic inflammatory process or history of
surgery and endometriosis) [4];

« Urogenital cyst;

+ Mature cystic teratoma (dermoid cysts);

ORTADOGU TIP DERG 2020; 12(2): 275-278
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Figure 3. Pseudocyst surface (x200, H&E) covered with foamed histiocytes, not observed in epithelium
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«  Pseudocysts (inflammatory, traumatic and
degenerative). Mesenteric pseudocysts are called non-
pancreatic pseudocysts to prevent confusion with the
much more common pancreatic pseudocyst [5]. Non-
pancreatic pseudocysts are masses without an internal
cellular main membrane; they are considered to be a
non-absorbent mesenteric or omental hematoma or
abscess sequel. It has nothing to do with pancreatitis.
Pathologically, pseudocysts are thick-walled, usually
hemorrhagic or purulent-containing separated cystic

masses [5].

Sonographically, a hypoechoic mass often appears filled
with echogenic dead tissues. Computed tomography (CT)
and Magnetic resonance (MR) imaging reveals a thick-
walled cystic mass that may contain an air-fluid level
resulting from hemorrhagic or purulent contents and does
not show an increase after contrast [6]. Non-pancreatic
pseudocysts have a fibrous wall with no epithelium and a
serous (pale yellow) or mucoid (brownish red) content. Their
origin may be inflammatory or traumatic [7].

Mesenteric pseudocysts are difficult to diagnose because
they exist as a lost mass or in a changing place [8]. In general,
the patient has no symptoms and the cyst is discovered by
chance in imaging the abdomen for other reasons. Larger
lesions are abdominal pain, discomfort, distension, or other
nonspecific symptoms [8].

In our case, the diagnosis revealed a defined collection of
abdominal pain and vomiting complaints that occurred
after laparoscopic appendectomy the first presentation was
made a year ago and increased for several days until clinical
presentation and imaging. Mesenteric pseudocysts may be
secondary to trauma or infection [9] and the internal
appearance of the cyst etiology is
inflammation between bowel loops in this patient.

secondary to

In our case, there was an inflammatory infiltration and an
infectious cause was possible because the patient had no
history of trauma. Treatment is surgical resection, as in 3% of
cases, the only way to prevent the lesion from turning into a
malignant mesenteric cyst [9].

CONCLUSION

The case we reported came to the operating table without a
proper diagnosis of the disease. Diagnostic imaging
methods may allow accurate diagnosis, but it is not always
possible to solve the diagnostic problem due to the rarity of
the lesion.
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Thiol/disulfide homeostasis in patients with chronic hepatitis B
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ABSTRACT

Aim: The purpose of this study was to evaluate the relation between chronic hepatitis B (CHB) and the thiol/disulfide
balance, used as a marker of oxidative stress.

Materials and Methods: This study was conducted between May 2016 and July 2016 at the Erzurum Regional Training and
Research Hospital Infectious Diseases Polyclinic. 63 subjects with CHB and 60 healthy volunteers without any known diseases
were included in the study. In term of measuring dynamic thiol/disulfide homeostasis, we used the novel automated assay
method developed by Erel and Neselioglu.

Results: Native thiol (SH), total thiol (total SH) and disulfide (SS) levels were determined; measures such as SS/SH, SS/total
SH, and SH/total SH were calculated. It is determined that CHB group’s SH levels (P=0.041), total SH levels (P=0.043) were
lower than the control group’s. There is negative correlation between Anti-HBc total IgG and total SH, SH, SH/total SH, there
is positive correlation between Anti-HBc total IgG and SS/SH, SS/total SH ratio. There is negative correlation between BMX
index and total SH, SH, SH/total SH and positive correlation between SS/total SH, SS/SH. Positive correlation is determined
between total protein, albumin and total SH, SH.

Conclusions: In our study thiol levels as an antioxidant were found to be low in CHB patients. Thiol levels were again
emphasized as a new marker in hepatitis B. Thiol levels in CHB are thought to shed light to slowing of disease course and
improving new treatment efforts with more wide studies.

Keywords: chronic hepatitis B, thiol/disulfide balance, oxidative stress
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Amag: Bu calismanin amaci, oksidatif stres belirteci olarak kullanilan tiyol / disilfit dengesi ile kronik hepatit B (KHB)
arasindaki iliskiyi degerlendirmektir.

Gerec¢ ve Yontem: Bu calisma Mayis 2016 - Temmuz 2016 tarihleri arasinda Erzurum Bolge Egitim ve Arastirma Hastanesi
Enfeksiyon Hastaliklar Polikliniginde yapildi. Calismaya KHB'li 63 hasta ve bilinen herhangi bir hastaligi olmayan 60 saglikli
gonulla dahil edildi. Dinamik tiyol /disulfit dengesini 6l¢mek icin Erel ve Neselioglu tarafindan gelistirilen yeni otomatik
analiz yontemini kullanildi. Dogal tiyolden (SH) sonra, toplam tiyol (toplam SH) ve disiilfit (SS) seviyeleri belirlendi; SS/SH,
SS/toplam SH ve SH/toplam SH gibi dlciiler hesaplandi.

Bulgular: KHB grubunda, SH seviyelerinin (P=0,041), toplam SH seviyelerinin (P = 0,043) kontrol grubundan diisiik oldugunu
tespit edildi. Anti-HBc toplam IgG ile toplam SH, SH, SH/toplam SH arasinda negatif korelasyon vardi, Anti-HBc toplam IgG
ile SS/SH, SS/toplam SH orani arasinda pozitif korelasyon vardi. BMX indeksi ile toplam SH, SH, SH/toplam SH arasinda negatif,
SS/total SH, SS/SH arasinda pozitif korelasyon vardi. Toplam protein, alblimin ve toplam SH, SH arasinda pozitif korelasyon
bulundu.

Sonug: Calismamizda KHB hastalarinda antioksidan olarak tiyol diizeyleri diisiik bulundu. Hepatit B'de tiyol diizeyinin yeni
bir belirte¢ oldugu tekrar vurgulandi. Gelecekte yapilacak daha genis calismalarla KHB'de tiyol diizeyleri hem hastaligin

seyrinin yavaslatilmasi hemde yeni tedavi gelistirme cabalarina isik tutacagi disiinilmektedir.

Anahtar kelimeler: kronik hepatit B, tiyol/ disiilfit dengesi, oksidatif stres

INTRODUCTION

Hepatitis B infection is common in our country and in the
world and is the leading infection among viral infections
that become chronic [1]. In the pathogenesis of chronic viral
hepatitis, oxidative stress and immunological damage
resulting from direct cytotoxicity of some virus-derived
substances are implicated. The liver is one of the most
protected organs from the damage caused by oxygen
radicals thanks to its various repair mechanisms and
protective enzymes as well as some antioxidants it contains.
Nonetheless, fibrosis, which develops due to the prolonged
inflammatory reaction and subsequently increased collagen
synthesis, may result in liver cirrhosis, especially in viral
hepatitis. It is generally accepted that free oxygen radicals
are involved in the pathophysiology of liver diseases and
lead to the progression of the disease [2].

Also, oxidative stress can be simply described as an
imbalance between the antioxidant defense of the body and
free radical production [3]. Free oxygen radicals lead to
disorders in membrane structure and cellular functions by
means of denaturation of proteins, damage to nucleic acids,
and lipid peroxidation, and play a role in the pathogenesis
of many diseases [4]. Free oxygen radicals are influential in
reactions caused by various drugs/toxins such as lead
poisoning (toxicity), carbon tetrachloride-induced hepatic
damage, and in glomerulonephritis, hepatitis B, ischemia,
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vitamin (C and E) deficiency, and in the pathogenesis of
many diseases such as cancer, emphysema, hyper oxidation,
bronchopulmonary dysplasia, atherosclerosis, pancreatitis
and rheumatoid arthritis [3]. Antioxidants trying to prevent
the damaging effects of free radicals, especially thiol groups,
cannot preserve the plasma and tissue levels during these
affections [5]. Thiols are a class of organic compounds that
contain a sulfhydryl group (-SH) which is composed of a
hydrogen and a sulfur atom attached to a carbon atom [6].
And they are compose the basic part of the nonenzymatic
antioxidant system in the circulation, and are the first
responsible for
molecules [7]. Among the antioxidants found in plasma, the
highest concentration of thiol groups is explained by the
high plasma protein levels in adults. Because the primary

molecules neutralization of oxidant

source of thiol groups found in plasma are cysteine and
methionine amino acids in protein structures, especially
albumin, as well as reduced glutathione (GSH). The
determination of plasma thiol levels is important as it shows
how the proteins are affected by SOR-mediated oxidation
[8]. While the serum thiol/disulfide levels were previously
assessed indirectly, direct measurement possibility has been
available with fully-automated calorimetric technique which
was found by Erel and Neselioglu in 2014 [9].

The purpose of this study was to evaluate the relation
between CHB and the thiol/disulfide balance, used as a
marker of oxidative stress, by measuring that exchange
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using a novel technique. This study is important as the first,
to the best of our knowledge, involving this novel
biomarker, previously used in the investigation of different
diseases.

METHOD

This study was conducted between May 2016 and July2016
at the Erzurum Regional Training and Research Hospital
Infectious Diseases Polyclinic.

The study population included a total of 123 participants; 63
hepatitis B (28 women and 35 men) patients, and 60 healthy
volunteers (25 women and 35 men) with no historyof
chronicillness or regular drug use.

The study was conducted in accordance with the
Declaration of Helsinki 2013 Brasil version and was approved
by the Erzurum Regional Training and Research Hospital
Ethics Research Committee (2016/9-62). All subjects were
provided written informed consent prior to participation in

the study.

The patients enrolled in the study was clinically and
serologically diagnosed as chronic hepatitis B after 6 months
follow up. Blood sample was taken in their routine
polyclinical control. Control group was selected from
patients referred to our polyclinic with a diagnosis of other
than hepatitis B. The patients which were under systemic
steroid treatment and with cerebrovascular disease, chronic
and acute kidney disease, additional liver disease, acute and
chronic systemic disease like malignancy and the patients
regularly using antioxidant, antilipid,
smokers, alcoholics were excluded from the study.

vitamin drugs,

After blood sample was taken, plasma and serum were
separated by centrifuging at 1500 rpm for ten seconds.
Serum was kept in - 80°C in Eppendorf tubes until they were
tested. Afterwards thiol hemostasis parameters were
studied from the same blood sample. Patients’ synchronous
whole blood count biochemical parameters including
cholesterols and hepatitis markers, HBV- DNA levels were
recorded.

In term of measuring dynamic thiol/disulfide homeostasis,
we used the novel automated assay method developed by
Erel and Neselioglu, in which both sides of thiol/disulfide
balance can be measured as opposed to the method
developed by Ellman, which can measure only one side of
this balance. This novel method is based on the sulfhydryl
groups of proteins turning into a reversible formation of
disulfides under oxidative conditions and reduction of
disulfide bonds into thiol groups again. The difference
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between the total thiol and the native thiol is divided by two
to obtain the amount of the disulfide bond. Measurements
were made using a Cobasc501 (Roche Diagnostics,
Mannheim, Germany). Serum thiol/disulfide homeostasis

values were presented as mmol/L [10].

From the obtained data, total thiol, native thiol, disulfide,
disulfide/total thiol, disulfide/native thiol, native thiol/total
thiol levels were determined. Results were compared
between CHB patients and healthy subjects.

Total protein (TP), albumin, alanine aminotransferase (ALT),
aspartate (AST), gamma glutamyl
transferase (GGT), alkaline phosphatase (ALP) was measured
with the Abbott Architect c16000 (USA) autoanalyzer. All
CBC analysis was performed in the hematology laboratory of
our hospital with the use of a Abbott Cell-Dyn Ruby (USA)
autoanalyzer. Hepatitis B markers were performed by
Abbott (architect) i2000sr, HBV-DNA RT PCR Rotorgene
(Giasymphny) autoanalyzer. All parameters were compared

aminotransferase

with thiol/disulphide homeostasis. Correlation of whole
obtained parameters with thiol/disulfide homeostasis were
analyzed.

STATISTICAL ANALYSES

We performed all statistical analyses using SPSS for
Windows, version 17.0. Unless otherwise stated, results
wereexpressed as mean + SD. We used the Mann-Whitney U
test or independent sample t test between two subject
groups, and used the Pearson correlation test or Spearman
correlation test, as appropriate. Categorical data were
analyzed by Chi-square test. The receiver operating
characteristic (ROC) curve analysis assessed the cut-off thiol

levels the best diagnostic accuracy for detecting
differentiated CHB.
RESULTS

In this cross-sectional study, 63 patients with chronic
hepatitis B, and 60 control subjects were evaluated. Mean
age + SD of subjects were 41.2 + 13.4 in the hepatitis group
and 34.9 + 13.8 in the control group (p <0.01).

There was negative correlation between age and SH,
SH/total SH; positive correlation between age and SS/SH,
SS/total SH. There is no statistical significance between age,
sex and thiol levels.

SH levels (36666 umol/L, 392+72 p=0.041), total SH levels
(439+80, 470+80 p=0.043) of patients with CHB significantly
lower than control subjects (Figure 1). All parameters
compared between two group were presented (Table 1).
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Figure 1. Thiol/disulfide homeostasis according to groups. Native
thiol and total thiol level between groups.

Negative correlation between AntiHBc total IgG and total
SH, SH, SH/total, SH; positive correlation between AntiHBc
total IgG and SS/SH, SS/total SH were determined.

Negative correlation between BMX index and total SH, SH,
SH/total SH was found. Also, there was positive correlation
between BMX index and SS/total SH, SS/SH.

There is positive correlation between albumin and total SH,
SH and positive correlation between total protein and total
SH, SH.

Furthermore, High disulfide levels and low thiol levels in
patients with CHB were found to be independent of sex,
HBVDNA, HBsAg, antiHBs, AFP, ALP, GGT, AST, ALT,
neutrophil and thrombocyte count (Table 2).

DISCUSSION

HBV infection is clinically observed in the form of acute
infection, chronic infection or primary hepatocellular
carcinoma (PHC). While chronic hepatitis is seen in 5-10% of
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Table 1. Demographics and laboratory findings of study

population
Control Chronic hepatitis B
n (60) n(63) p value
Sex (male), n 60 (35) 63(35) 0,75
Age (years) 34.91+13.87 41.21£13.40 0.01*
BMI (kg/m?) 26.61+3.97 27.10+3.26 0.45
Total thiol (umol/L) 470+80 439480 0.043*
Native thiol (umol/L) 392+72 366166 0.041*
%SH/Total SH 83.69+7 83.66+6.7 0.092
SS (umol/L) 38.67+18 36.64+17.27 0.541
SS/SH ratio (%) 10.17+5 10.16+5 0.996
%SS/Total SH 8.1£3.5 8.1+33 0.983
WBC (103/uL) 7758.33£1793.42 | 7233.33%£1849.20 | 0.107
Platelet 259.88+55 273.91+85 0.53
HBV-DNA 903275+4.1 0.000*
ALT (U/L) 20.90+10.19 27.63+23.20 0.000*
AST (U/L) 20.22+9.04 23.85+12.45 0.02*
GGT (U/L) 73.45+22.70 21.19+16.78 0.000*
Albumin (g/dL) 4.36+0.45 4.31+0.40 0.26
AFP 2.2+1.02 2.65+1.96 0.63
TP (g/dL) 7.02+0.40 7.06+0.81 0.09
ALP 25.26+37.16 88.40+39.75 0.000*

BMI body mass index, SS disulfide, SH native thiol, Total SH total thiol, WBC
white blood cell, ALT alanine aminotransferase, AST aspartate
aminotransferase, GGT gamma glutamyl transferase, TP total protein, ALP
alkaline phosphatase, AFP alfa feto protein, HBV-DNA hepatitis B virus
deoxy nucleic acid.

* p < 0.05 for chronic hepatitis B patients compared with controls

patients, cirrhosis and hepatic failure may also develop in
10% of those with chronic hepatitis. 80% of cases with PHC
are associated with chronic HBV infection [11]. Oxidative
stress causes various parenchymal injuries ranging from
subclinical unicteric hepatitis to necroinflammatory
hepatitis (acute, recurrent or chronic), cirrhosis and cancer

[12].

In the course of viral hepatitis, it is suggested that reactive
oxygen types released by the Kupffer cells and other active
macrophages in the inflammatory zone cause peroxidation
in cell membrane lipids, resulting in aldehyde products
which directly activate stellate (ito) cells to transform into
myofibroblasts and as a result of this, an increase in collagen
synthesis and fibrosis develop [13]. It has been found that
hepatitis B virus causes the release of pro-oxidant cytokines
such as reactive oxygen types and tumor necrosis factor
alpha (TNF-a) by activating phagocytic cells, and the
inhibition of anti-oxidant enzymes such as superoxide
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Table 2. Bivariate correlation between thiol/disulphide homeostasis parameters and other variables in chronic hepatitis B

Disulfide/native Native thiol/total
Native thiol Total thiol Disulfide . Disulfide/total thiol )
Variables thiol thiol
r p r p r p r p r p r p

Age -0.305 0.004 -0.24 0.23 0.114 0.299 242 .024 .238" .026 -.238" .026
Sex .150 .165 .200 .063 142 .189 .090 408 .087 421 -.087 422
BMI -3177 .003 -242" .025 143 191 221" .042 237" .029 -.237 .029
HBV-DNA 217 210 .203 243 .043 .808 -.045 799 -.029 871 .029 .870
Anti-HB total Ig | -.348™ .001 -.249 .022 195 .076 289" .008 285" .009 -.285" .009
HBsAg -0.17 0.056 -0.179 0.052 -0.06 0.48 -0.01 0.87 -0.12 0.9 0.01 0.9
HbeAg 0.155 0.09 0.13 0.14 0.04 0.61 -0.006 0.95 -0.006 0.95 0.006 0.95
AntiHBs 122 .265 a1 312 .044 .688 -.032 770 -.015 .890 015 .891
Albumin 766" .000 .809™ .000 202 .061 -.061 574 -.054 .620 .054 619
TP .239 .012 246 .010 .109 .258 .044 653 .043 .654 -.043 .655
AFP .009 942 -.008 946 -.040 738 -.047 696 -.038 754 .038 754
GGT .158 .094 151 .108 .079 406 .036 .706 .035 .708 -.035 710
ALT -.037 .703 -.010 920 .085 374 074 437 .075 435 -.075 436
AST -.021 .825 .001 993 .039 679 .035 710 .035 .704 -.035 .709
PLT -.027 .769 -.037 687 -.081 .384 -.085 358 -.086 355 .086 356
BK .080 393 107 252 A1 234 .079 397 .078 401 -.079 400

p<0.05 was accepted as statistically significant

dismutase (SOD) by affecting the pro-oxidant and

antioxidant balance in the host cell [14].

In recent years, many studies on oxidative stress in chronic
viral hepatitis (CVH) have been conducted [3].

A study of Halliwell et al. have indicated that lipid
peroxidation may increase in relation to the inflammatory
response in viral infections and that the earliest sign of
reduced oxidative stress during recovery was an increase in
antioxidant level [15]. In another study, Dikici et al. have
found that the levels of oxidative enzymes were significantly
increased and the levels of antioxidant substances were
reduced in patients with acute and chronic viral hepatitis,
and have demonstrated that the antioxidant level increased
after interferon treatment [16].

The goal in the treatment of CVH is to suppress viral
replication, to eliminate or halt cell damage by inhibiting the
inflammatory response. The purpose of finding new
originating points in the treatment search in order to
increase antioxidant response has recently made the
antioxidants more important [3]. Duygu et al. have shown
that total antioxidant capacity reduced in proportion to the
severity of the disease in chronic hepatitis B patients [17].
Bolukbas et al. have shown that oxidative stress was
significant in patient groups, who are in the different periods
of chronic hepatitis B infection, compared to the control
group [18]. Again in another study, Yamamoto et al. have
suggested that
necroinflammation in CVH, cirrhosis, and hepatocellular

high oxidative stress accompanied

carcinoma cases [19]. In order to prevent the damage of free
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radicals, there are defense systems called antioxidants in the
body [20].

Thiol group compounds are organic substances that have an
important role in defense against oxidative stress with their
reductive characteristics. The major thiols found in the
plasma are low-molecular-weight thiols including albumin
thiols, cysteinylglycine,
glutathione, homocysteine, and y-glutamyl cysteine.
Oxidative products that form in the organism, such as
reactive oxygen types, are reduced by transferring their
excess electrons to the compounds containing thiol, and
thiol groups are oxidized. The oxidation of thiol groups

protein thiols and cysteine,

causes disulfide bonds to form. However, this is a reversible
reaction and the resulting disulfide bonds can be reduced to
thiol groups Thus, thiol-disulfide
homeostasis is obtained. thiol-disulfide
homeostasis plays a critical role in antioxidant defense,

again. dynamic

Dynamic

detoxification, apoptosis, regulation of enzymatic activity,
and cellular signal transduction [21]. In cases where the
neutralizing capacity of antioxidant mechanisms to
neutralize the oxidizing agents is not sufficient, damage to
the cell membrane, lipids, nucleic acids, proteins, and
[22,23].
Therefore, when thiol/ disulfide homeostasis shifts towards

extracellular matrix components may occur
the disulfide formation, these vital activities are adversely
affected and pathologies occur in the structure and
functions of many organs [24]. There is also a growing body
of evidence demonstrating that an abnormal thiol/ disulfide
homeostasis state is involved in the pathogenesis of a
variety of diseases, including diabetes, cardiovascular

disease, cancer, rheumatoid arthritis, chronic kidney disease,
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acquired immunodeficiency syndrome (AIDS), Parkinson’s
disease, Alzheimer's disease, Friedreich’s ataxia (FRDA),
multiple sclerosis and amyotrophiclateral sclerosis and liver
disorder [3].

By measuring the dynamic thiol-disulfide homeostasis,
information on many normal or abnormal biochemical
processes can be obtained [21].

The Erel technique that we used in our study is a new system
that response by
simultaneously determining the oxidant and antioxidant
capacity. Compared to other systems available today, the
major advantages of this system is that it is reliable and
sensitive, cheap and simple, completely easy and provides
automatic measurement and is not affected by serum

reveals the total antioxidant

content such as bilirubin, serum lipids and anticoagulants
[25].

its usefulness as a novel and sensitive oxidative stress
mediator has been investigated in various diseases [26]
However, this study is the first to assess dynamic thiol-
disulfide homeostasis in patients with CHB in the literature.
In this respect, this study is very important. We found that in
CHB group (366+66 pmol/L, 392+72 p=0.041), total SH levels
(439480, 470+80 p=0.043) were lower than the control

group.

In a recent study, including patients with pre-diabetes, Ates
et al. showed a positive correlation between disulfide and
blood glucose concentrations [27]. In a study, including
patients with newly diagnosed primary hypertension, there
was a positive correlation between disulfide levels and
blood pressure. Disulfide was identified as an independent
risk factor for hypertension in this study [28]. In another
study, an increase was found in a disulfide/thiol ratio in
patients with idiopathic recurrent pregnancy loss; however,
there was no difference in the disulfide levels [29]. Ozsahin
et al it is known that excessive production of free oxygen
radicals by active neutrophils cause tissue damage. It was
that both (CRF)
hemodialysis (HD) patients’ circulating neutrophils had a

shown chronic renal failure and
increased oxidative metabolism. Also in Ozsahin et al’s study
it is found that plasma total thiol levels were less when
compared with healthy individuals [8]. In other study CRF
and CRF+diabetes mellitus (DM) patients’ total and free thiol
levels informing about antioxidant status were significantly
low when compared with control group [21]. Matteuchi E et
al. have reported that impairment of thiol
homeostasis is an important factor in the development of
DM and DM-related complications [30]. Mahmut et al.'s

study shows that mechanism involving oxidative stress

redox
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operates in the development of tip 2 diabetes [31]. Kundi et
al. demonstrated that thiol levels correlated with the
severity of coronary atherosclerosis and the mortality rate
was higher in the group with low thiol levels (32).
Furthermore, thiol levels were shown to be markedly
reduced in patients with migraine [33]. In a study carried out
by Erkus et al., a connection between low plasma thiol levels
and left ventricular diastolic dysfunction was reported. The
authors suggested that increased thiol levels could play a
protective role in diastolic dysfunction [34].

In this study, there was no correlation between HBV-DNA
level and thiol/disulfide homeostatic. Although there are
several studies investigating the correlation between viral
load and biochemical markers of hepatitis, there is a small
number of studies describing the correlation between viral
load and free radical damage in the literature. Kaya et al.
have shown that there was a significant increase in
malondialdehyde (MDA) levels, an indication of lipid
peroxidation (LPO), but there was no correlation between
viral load and MDA (an LPO product) and antioxidant
enzyme activities [35]. Similarly, Wang et al. have found no
correlation between HBV DNA and MDA levels [36].

The main limitation of our study is that it is a cross-sectional
study. Age may also be a confounder factor. Because the age
ranges of CHB (chronic hepatitis) patients and control group
were compatible in our study. There was a positive
correlation between age and SH, SH/total SH, and SS/SH and
SS/total SH. In a study of Mahmut et al., a significantly
negative correlation was determined between the SH level
and the total SH level and the age. Researchers have
previously shown that oxidative stress levels increased with
age [31].

In chronic liver diseases, albumin level decreases and
gamma-globulin increases due to necroinflammation and
fibrosis [37]. In our study, there was also a positive
correlation between albumin and total protein and total SH,
SH. Due to the association of albumin with antioxidant
capacity, it has been once again verified that it is a valuable
parameter in the follow-up of patients with CHB.

The most sensitive indicator showing the encounter of an
individual with hepatitis B virus (HBV) is the presence of
hepatitis B core antibody (anti-HBc) response [38]. In our
study, there was a negative correlation between AntiHBc
total Ilg G and total SH, SH, SH/total SH, and a positive
correlation between SS/SH, SS/total SH. No correlation was
found between HBs Ag and thiol/disulfide balance. Anti-HBc
total Ig G (+) was found to be significant in the antioxidant
capacity that we detected in all patients. It has been once
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again emphasized that the effects of oxidative stress should
be monitored in all individuals who have experienced
hepatitis B virus.

There was a negative correlation between BMX index and
total SH and SH, SH/total SH, and a positive correlation
between SS/total SH and SS/SH.

Oxidative stress that is not excessive but persistent in
chronic viral hepatitis causes mutations by affecting the host
cell DNA, stimulates the fibroblastic activity and after a long
period of time, complications such as cirrhosis and HSC
occur. At the same time, reduced antioxidant capacity may
result in exacerbation of the disease and fibrosis in chronic
cases [13].

This study examined the thiol/disulfide balance in patients
with CHB using a newly developed technique. To the best of
our knowledge, this is the first study evaluated the oxidative
stress using this marker in CHB.

With this study, it was considered that low thiol levels
detected in patients with CHB will be suggestive in terms of
ways to increase antioxidant capacity in the search for new
treatments. Also, in the future, understanding how host cell
DNA sets up the repair pathways in response to oxidative
stress due to hepatitis B virus effects will be indicative and
invaluable in preventing chronic
developing new treatment modalities. Furthermore, the
significant correlation between AntiHBc total Ig G (+) and
thiol/disulfide hemostasis in our study may be considered to

liver diseases and

be significant in terms of showing the presence of oxidative
stress on isolated AntiHBc total Ig G (+) patient groups once
again.
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0z
Amag: Bu calismada adli psikiyatri poliklinigimize yonlendirilen olgularin sosyodemografik 6zellikleri ile yas ve egitim

durumlan gibi ozellikleri 6n plana c¢ikarilarak, isledikleri su¢ kapsamlari, madde kullanim durumlari ve klinik 6zellikleri ile
psikiyatrik olarak en sik konulan tanilar belirlenmeye calisilacaktir.

Yoéntem: Calismaya Egitim ve Arastirma Hastanesi psikiyatri poliklinigine 01.01.2018 -15.12.2018 tarihleri arasinda adli
makamlarca rapor diizenlenmesi ve ayaktan basvuru ile yonlendirilen 191 olgu ¢alismaya dahil edilmistir. Bu vakalar yas,
cinsiyet, egitim durumlari gibi sosyodemografik 6zellikleri ile klinik tanilari ve madde kullanim durumlari geriye déntik olarak
taranmustir.

Bulgular: Adli olgularin 36’si kadin (%18,8), 155'i (%81,2) erkek olurken, grubun yas ortalamasi 44,52+16,522 (18-92) yil
olarak saptanmistir. Egitim duzeyi 104 (%54,45) ilkokul, 72 (%42,93) orta 6gretim, 15 (%2,62) yiksekokul olarak tespit
edilmistir. Vakalarin 137'sinin ge¢cmiste psikiyatrik oykiisi bulunurken, bunlarin 100’ine tani konmustur. Uluslararasi
siniflandirma (ICID-10) kapsaminda degerlendirilen tani dagilimlarinda ilk siray1 41 (%34,45) kisi ile duygudurum bozukluklari
alirken, ikinci sirada 37 (%31,09) kisi ile sizofreni ve sanrili bozukluklar yer almaktadir. Adalet bakanligi tarafindan, en ok Tuirk
Ceza Kanunu (TCK) 432. maddesi kapsaminda degerlendirme istenirken, islenen suclar agirhkh olarak fiziksel saldir bazhdir.

Sonug: Bu calisma su¢ ve ceza ikilisinin, sebep ve sonu¢ durumlari agisindan bir ¢ikarim yapmayi hedeflemistir. Siddet icerikli
suclarin agirhkh oldugu durumlarda yogun olarak pskiyatrik rahatsizliklarin eslik ettigi, ceza sorumlulugu kapsaminda cok
azinin ceza sorumlulugunun olmadigi, psikiyatri tani ge¢misi olan vakalarda saldiri tipi fiziksel su¢ isleme oranin daha fazla
oldugu ve yodun olarak sosyal sifa hali ile vakalarin takip edildigi sonucuna varilmistir.

Anahtar kelimeler: adli psikiyatri, madde kullanimi, bagimhilik
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ABSTRACT

Purpose: In this study, sociodemographic characteristics of the patients referred to our forensic psychiatry outpatient clinic
will be highlighted in terms of their features such as age and educational status, and the scope of crime, substance use and
clinical features and the most frequently diagnosed diagnoses will be determined.

Methods: A total of 191 patients who were referred to the psychiatry outpatient clinic of the Training and Research Hospital
between 01.01.2018 and 15.12.2018 by judicial authorities and outpatient admissions were included in the study.
Sociodemographic features such as age, gender, educational status and clinical diagnoses and substance use cases were
retrospectively reviewed.

Findings: Of the forensic cases, 36 (18.8%) were female and 155 (81.2%) were male. The mean age of the group was 44.52 +
16.522 (18-92) years. The level of education was 104 (54.45%) primary school, 72 (42.93%) secondary school and 15 (2.62%)
high school. Of the cases, 137 had a history of psychiatric history, of which 100 were diagnosed. While 41 (34.45%) patients
had mood disorders with the first place in the diagnostic distribution evaluated within the scope of international
classification (ICID-10), 37 (31.09%) people had schizophrenia and delusional disorders. The Ministry of Justice is most
frequently asked for an assessment under the Article 432 of the Turkish Criminal Code, while the crimes committed are
predominantly based on physical attacks.

Result: This study aimed to make an inference in terms of cause and effect of crime and punishment duo. In cases where
violent crimes were predominant, it was concluded that there were very few psychiatric disorders, no criminal capacity under

the scope of criminal capacity and the cases were followed with social healing.

Keywords: forensic psychiatry, drug use, addiction

GiRiS

Adli psikiyatri, psikiyatri, cocuk ve ergen psikiyatrisi, noroloji
disiplinleri basta olmak lizere gercegdi degerlendirme yetisini
etkileyen diger klinik tablolar da dahil yasal cercevede ele
alinan konulari degerlendiren, yargilama siirecinde bu
konularla ilgili sorulara yanit aranan ve bilirkisilik yapilan
disiplinler arasi bir alandir. Bu alanin sinirlari, s6zi edilen
disiplinlerin konular tarafindan da

yani sira yasal

belirlenmektedir [1].

Adli psikiyatri hukuk ve tip bilimi arasinda bir kopri
olusturarak kisinin sucu isledigi andaki ruhsal durumunun,
ceza sorumlulugunun olup olmadiginin belirlenmesi gibi
alanlara yardimci olan bir bilim dalidir. Hekimlerin gérev ve
sorumluluklar alani icerisinde, yetkili makamlarca istenen
neticesinde kisinin isledigi ceza alip
alamayacaginin belirlendigi adli rapor dizenleme de yer
almaktadir [2]. Turk Ceza Kanunu (TCK) 32. maddesinde bir
kisinin isledigi herhangi bir suctan dolayi
tutulabilmesi icin, sug sirasinda, isledigi sucun hukuki anlam
ve sonugclarini algilayabilme veya bu fiille ilgili olarak
davranislarini isleyeni bagladigi gibi, psikiyatrik acidan

suctan oturu

sorumlu

sonucu ne kadar
gerektigi ifade
edilmistir [3]. Bu ifade sucu etkileyebilecegini gozler 6nline

degerlendirildigi andaki durumun

yonlendirme yetenedinin tam olmasi

sermektedir. Degerlendirmenin temeli, akil hastaliklarinin

ORTADOGU MEDICAL JOURNAL 2020; 12(2): 290-294

ayirict tanisinin yapilmasi, olaydaki etkisinin belirlenmesi
oldugundan; degerlendirmelerin uzmanlarca yapilmasi,

uzmanlardan konsiltasyon alinmasi  ve psikometrik

incelemeler gibi yontemlere dayandirilmasi

gerektigi onerilmektedir [4-6]. Ruhsal durumun etkiledigi

yardimci

su¢ ve ceza kapsami agisindan bir genelleme c¢ikariimaya
calisilacak olan bu calismada, adli psikiyatri poliklinigimize
yonlendirilen olgularin sosyodemografik 6zellikleri ile yas ve
egitim durumlan gibi o6zellikleri 6n plana getirilerek,
isledikleri fiili eylemler, madde kullanim durumlari ve klinik
ozellikleri ile psikiyatrik olarak en sik konulan tanilar
belirlenmeye calisilacaktir.

GEREC VE YONTEM

Geriye donik olarak gerceklestirilen bu calismada
01.01.2018 tarihi ile 15.12.2018 tarihleri arasinda bir egitim
arastirma hastanesi psikiyatri poliklinigine adli makamlarca
rapor diizenlenmesi ve ayaktan basvuru ile yonlendirilen
191 olgu calismaya dahil edilmistir. Bu vakalar yas, cinsiyet,
egitim durumlari gibi sosyodemografik 6zellikleri ile klinik
tanilari ve madde kullanim durumlari geriye donik olarak
taranmistir. Hastane adli biiro biriminde taranan verilerden
kisi bilgileri gelis sebebi, yakinmasi, tani ve tedavi durumu ve
sonu¢ degiskenleri belirlenmistir. Hastane veri tabani
bilgilerinden bu kisilerin ge¢miste psikiyatrik dykulerinin
olup olmadigi, varsa tanilan, kag¢ kez basvurduklar, tedavi
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Tablo 1. Sosyodemografik Veriler

Tablo 3. Gonderilme Sebebi ve Degerlendirme

N % N %
Cinsiyet Kadin 36 | %18,8 432 Toplum igin tehlike 39 | %20,41
Erkek 155 | %81,2 46/3 Ceza sorumlulugu (eski) 5 %2,9
18-33 57 | %298 . . 5237 Nolu Genel kanun 36 | %20,7
34-49 64 | %335 TCK Gonderilme 5275-48 Hiicre cezas! 4 | %23
Sebeplerine Gore -
Yas 50-65 47 | %24,6 Dagilim 57/1 Koruma tedavi 57 | %328
66-81 19 | %99 57/1-2 Sosyal sifa sorunsali 4 | %2,09
82 ve yukari 4 %2,1 57/7 Madde kullanim 1 %0,6
ilkokul 104 | %54,45 Diger 45 | %23,5
Egitim Durumu Orta Ogretim 72 | %4293 32/1(Ceza sorumlulugu Tam 7 | w366
Yiiksekokul 15 | %2,62 Bozulma)
TCK'na Gére | 32/1-2 (-) (Ceza sorumlulugu Tam) | 15 | %7,65
Tablo 2. Psikiyatrik Tani Dagilimlari Degerlendirilme | 32/2 (Ceza sorumlulugu Azalma) | 16 | %837
N % Durumu Ayaktan Tedavi 4 | %2,09
Madde Kullanim Bozuklugu > 2% (Konulan Tani) Sosyal Sifa Hali 60 | %31,47
Sizofreni 13 13% Yatinlarak Takip 29 | %15,18
Psikotik Bozukluk 10 [ 10% Diger 60 | %3147
Bipolar 10 10%
Genel Psikiyatrik Depresif Bozukluk 35 | 35% (ICID-10) kapsaminda degerlendirilen tani dagilimlarinda ilk
Tani Dagilimi Duygu Durum Bozukluklari 2 2% sirayl 41 (%34,45) kisi ile duygudurum bozukluklar alirken,
Anksiyete Bozukluklari 19 | 19% ikinci sirada 37 (%31,09) kisi ile sizofreni ve sanrili
Uyum Bozu.k.lt‘.g“ 2 | 2% bozukluklar yer almaktadir. Bunlarin disinda madde
Dav:;IT: F’Grztllfrlnleri j jzz kullanim bozuklugu 2 (%2), uyum bozukluklan 2 (%2), zeka
. Sizofreni 12 %375 geriligi 3 (%3), ve davranis problemleri 4 (%4) kiside tespit
SSidldet ilglerik“ Duygu Durum Bozukiugu 7 l%2187| edilmistir. Siddet icerikli su¢ kapsaminda ceza sorumlulugu
:gsi;:r::;n Anksiyete Bozukluklar 2 | %6,25 olup olmadigi yahut, daha evvel islenmis suc kapsaminda
psikiyatrik Tani Zeka Geriligi 2 | %6,25 glivenlik tedbirleri hikmolunan vakalarda belirlenen
Dagilimi Davranim Problemleri T | %312 psikiyatrik tani dagihimlarinda sizofreni 12 (%37,5), duygu
Diger 8 | 25% durum bozukluklart 7 (%21,87), anksiyete bozukluklari 2

madde kullanim durumlarinin olup olmadigina bakilmistir.
Hangi yas gurubunda hangi sug oranin yiiksek oldugu, tani
dagihminin sug orani ile iliskili olup olmadigina istatistiksel
olarak frekans dagilimlarina SPSS paket program 21.0
kullanilarak Ki-kare yontemi ile bakilmistir.

Cahismanin etik kurul onayi, hastane oluru ve Adalet
Bakanhgi onayi alinmis olup Helsinki Deklarasyon’una
uygun olarak gerceklestirilmistir.

BULGULAR

Cahismaya psikiyatri polikliniginde degerlendirilen toplam
191 hasta dahil edilmistir. Adli olgularin 36’s1 kadin (%18,8),
155'i (%81,2) erkek olurken, grubun yas ortalamasi
44,52+16,522 (18-92) yil olarak saptanmistir. En ¢ok vaka 64
(%33,5) kisi ile 34-49 yas araliginda yer alirken en az vaka 4
(%2,1) kisi ile 82 yas ve Uzeri yas araliginda yer almaktadir.
Egitim diizeyi 104 (%54,45) ilkokul, 72 (%42,93) orta 6gretim,
15 (%2,62) yiiksekokul olarak tespit edilmistir (Tablo 1).

Vakalarin 138’nin ge¢cmiste psikiyatrik 6ykusi bulunurken,
bunlarin 100'tine tani konmustur. Uluslararasi siniflandirma
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(%6,25), zeka geriligi 2 (%6,25), davranim problemleri 1
(%3,12) ve diger 8 (%25) seklinde yer almistir (Tablo 2).

Gorevli mahkemeler tarafinda Tirk Medeni Kanunu ve TCK
32/1-2 kapsaminda akil hastaligi nedeniyle, isledigi fiilin
hukuki anlam ve sonuglarini algilayamayan veya bu fiille ilgili
olarak davranislarini ydonlendirme yetenegdi énemli derecede
azalip azalmadigi ve yazili derecede olmamakla birlikte
isledigi fiille ilgili olarak davranislarini yonlendirme yetenegi
azalip azalmadigi sorgulanma durumlari gelis sebepleri
dagilimlarinda TCK 432 toplum icin tehlike arz eden vaka 39
(%20,41), 46/3 (eski ceza sorumlulugu kanunu) ceza
sorumlulugu 5 (%2,9), 5237 sayili genel kanun 36 (%20,7),
5275-48 hiicre cezasi 4 (%2,3), 57/1 koruma, tedavi 57
(%32,8), 57/1-2 sosyal sifa hali 4 (%2,09), 57/7 madde
kullanim duruma bagli 1 (%0,6) ve diger durumlar 45 (%23,5)
olarak siniflandirilmistir Sorgu kapsaminda degerlendirilen
olgulara verilen rapor sonuglarinda 32/1 7 (%3,66), 32/1-2 15
(%7,65),32/2 16 (%8,37), ayaktan tedavi 4 (%2,09), sosyal sifa
60 (%31,47), yatarak tedavi 29 (%15,18) ve diger durumlar 60
(%31,47) olarak bulunmustur (Tablo 3).
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Tablo 4. Su¢ Unsuru Oranlar, Psikiyatri Tani ve Yas iliski Durumlari

N %
Madde Kullanimi 1 %0,5
Fiziksel Saldiri 18 %9,42
. ) ) Cinsel Taciz 5 %2,61
Gelis Sebeplerinde Bariz
Huzuru Bozma %0,5
Sug¢ Unsuru Olanlar
Hirsizlik 6 %3,14
Oldiirmeye Tesebblis %1,57
Diger 157 | %82,19
P
Fiziksel Siddet Suclulari
L . A P=0,000
ve Psikiyatrik Tani Iligkisi
Fiziksel Sug Isleyenler ve
12IsEl SUie geyenier v P=0,131
Yas iliskisi

Hastaneye gelis sebepleri icerisinde bariz su¢ durumlari
bildirilen 34 (%17,81) kisiden siddet icerikli su¢ kavrami
iceren, 1 (%0,5) madde kullanimi, 18 (%9,42) fiziksel saldiri, 5
(%2,61) cinsel saldir, 1 (%0,5) huzuru bozma, 6 (%1,01)
hirsizhk, 3 (%1,57) oldirmeye tesebbiis olarak tespit
edilmistir. Sug ve psikiyatrik tani dagihmi arasinda (p=0,000)
anlamli bir iliski tespit edilirken yas degiskeni arasinda
anlamli bir iliski bulunamamistir (p=0,131) (Tablo 4).

TARTISMA

Uzun yillardir adli olgularin sug islenilen durumlarinda
psikiyatrik bozukluk birlikteligi surekli arastinlmis ve bu
davranislari sergileyenlerde tedavi edilecek bir hastaligin
olduguna inaniimistir [7]. Bu inanglar arastirmacilar bu yone
itmis egitim duzeyi, ekonomik durum, madde kullanimi,
psikiyatrik tani varhdgi gibi bir cok etmenin sug ile iliskisi
arastinlmistir.

Yapilan calismalarda, adli olaylarda gorilen erkek oranlari
kadin olgulara oranla 2-3 kat daha fazladir. Bu calisama da
benzer oOzellikler gostermis olup erkek olgularin kadin
olgulara orani 4,31'dir [8-10]. isledigi suctan &tiri ceza
sorumlulugunun olup olmadiginin degerlendirilmesinin
istendigi bu vakalarda egitim dlizeyin diisik oldugu
literatlrdeki diger calismalara benzer nitelikte olup ilkokul
diizeyinde %54,45 kisi bulunmaktadir [10]. Bu oranin egitim
diizeyinin yineleyici sug isleme davranigi ile iligkili oldugu
yapilan diger calismalarda gosterilmistir [11,12].

Sucun islendigi zamandaki yas durumlan icin olgularin
verimli ¢aglarinda oldugunu ifade eden calismalar mevcut
olup bizim calismamizda yas ortalamasi benzer diizeydedir
[13].

Dikkat cekilmek istenen asil konu suc ve psikiyatrik tani
durumu olmakla birlikte literatlirde adli olgulardan sizofren
gecmiste  siddet icerikli  sugu  eyleme
donulstirmeden 6nce kuruma basvurularin buyik oranda

hastalarin
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oldugunu gostermistir. Ulkemizde vyapilan benzer bir
[14].
Calismamizda ge¢miste sizofreni tanisi konmus %13 hasta

calismada bu oran %875 olarak bulunmustur
bulunmaktadir. Oncii ve arkadaslarinin yapmis olduklari
calismada ceza sorumlulugu olmayan psikiyatrik bozuklugu
olanlarda koruma ve tedavi sonrasinda yineleyici suc isleme
oranini %9 olarak bulmustur. Bir diger calisma baskasina
karsi siddet icerikli davranislarda bulunma psikotik grupta
%10, psikotik olmayan grupta %20 olarak bulmustur.
Calismamizda siddet icerikli suglarda psikotik grup orani
%37,5 olarak bulunmustur [15,16].

ilgili makamlarca ceza sorumlulugunun olup olmadiginin
sorgulandigr TCK32/1 ve 32/2 kapsaminda incelemenin
yapildigi bir calisma bulunmaktadir. Bu ¢alismada %33,1'inin
ceza sorumlulugunun tam olduguna, digerlerinin ise ceza
sorumlulugunun kismen ya da tamamen bozulduguna karar
verilmis bizim calismamizda ceza sorumlulugu tam %7,65,
kismen yada tam bozulmanin gorildigi %12,03 olarak

bulunmustur  [17].  Gelis sebebi diger oranlarin
karsilastirilabilecegi calisma bulunmamaktadir.
Calismadaki tim olgular su¢ dadilimi  agisindan

degerlendirildiginde en yiiksek oranda fiziksel saldiri (darp,
siddet, bicakla yaralama, adam o6ldirme gibi) %9,42
iken madde kullanim sucu %0,5 olarak
bulunmustur. Literatiirde madde kullanim iliskisi ile ilgili

bulunmakta

yapilan bir ¢calismada %39,8 ile en cok madde yakalatma
tespit edilmistir bu durumu islenen sugun dogrudan madde
kullanimi ile iliskilendirilebilecegini belirtmislerdir [18]. Sug
dagihmin geneline bakildiginda benzer 6zellik gésteren bir
calismada ceza sorumlulugu olmayan psikotik grubun adam
oldiirme ve yaralama gibi agir siddet suclarini daha fazla
islediklerini ve bununla birlikte madde kullanim bozuklugu
yayginhginin yiksek olmadigi bildirilmistir [19,20].

SONUC

Psikiyatrik tani, beraberinde alkol-madde bagimliligs,
dizenli ve devamli ilag kullanilmamasi kétiiye giden ruhsal
durum, egitim diizeyi sosyoekonomik yapi gibi bircok etken
siddeti tetikleyen unsurlar icerisinde sayilabilir. Ruhsal
durumun sug islemedeki etkinligi oldukca yuksektir. Agir
travmatik rahatsizlik, fizyolojik ve patolojik bozukluklar gibi
organik etmenler kisinin karar verme mekanizmasi Gizerinde
cok etkilidir. Bu sebeple ruhsal durum muayenesi kisinin sug
karsisinda ceza yikimlaliguni sorgulatmaktadir. Gerek sug
isleyen gerekse magdur acisindan bu sorumluluk ¢cok biyiik
onem arz etmektedir. Toplum temelli uygulamalarda
verilecek herhangi bir karar geri dontisti miimkiin olmayan
sonuclar dogurabilmektedir. Bu calisma sug ve ceza ikilisinin,

sebep ve sonug¢ durumlari agisindan bir ¢ikarim yapmayi
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hedeflemistir. Siddet icerikli suclarin agirhkli  oldugu
durumlarda yogun olarak psikiyatrik rahatsizliklarin eslik
ettigi, ceza sorumlulugu kapsaminda c¢ok azinin ceza
sorumlulugunun olmadigi ve yogun olarak ge¢mis islenen
suclar kapsaminda hakkinda sireli kontrol karari verilen
vakalarin takip edildigi, bu takiplerin sugun tekrarlanmamasi
icin oldukca 6nemli oldugu sonucuna varilmistir. Literatiirde
bu kapsamda yapilmis yeterince calisma olmayisi baz
oranlarnin karsilastirimasinda kisithliga sebep olmus bu
durum ¢alismanin eksikligini gdstermistir, ancak elde edilen
oranlar bu alanda calismanin azhigi dikkate alininca literatiire
katki saglayacagi dustinilmektedir.

GIKAR CATISMASI / FINANSAL DESTEK BEYANI

Bu yazidaki hicbir yazarin herhangi bir ¢ikar catismasi yoktur.
Yazinin herhangi bir finansal destegi yoktur.
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Case Report

Hyponatremia due to duloxetine use in an elderly woman patient

Yasli bir kadin hastada duloksetin kullanimina bagh hiponatremi
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ABSTRACT

Hyponatremia is a potentially dangerous side effect of antidepressants. Almost every antidepressant can cause
hyponatremia. Duloxetine-induced hyponatremia is a side effect that is usually seen in older women. In addition to
advanced age and female sex; low body weight, presence of comorbid diseases are other important risk factors for the
development of hyponatremia. In this case report we present a patient with depressive disorder who developed
hyponatremia with duloxetine treatment which resolved immediately after the cessation of the medication with supportive
electrolyte treatment. In our case, the resolution of hyponatremia with supportive electrolyte treatment in addition to the
cessation of duloxetine reminds us about the importance of monitoring sodium levels both before and after antidepressant
treatment in geriatric populations.

Keywords: hyponatremia, duloxetine, antidepressant side effect

0z

Hiponatremi, antidepresanlarin potansiyel olarak tehlikeli bir yan etkisidir. Hemen hemen her antidepresan hiponatremiye
neden olabilir. Duloksetin kaynakl hiponatremi genellikle yash kadinlarda gériilen bir yan etkidir. ileri yas ve kadin cinsiyetine
ek olarak; diisiik viicut agirhigi, komorbid hastaliklarin varligi hiponatremi gelisimi icin diger 6nemli risk faktorleridir. Bu olgu
sunumunda, ilacin kesilmesinden hemen sonra diizelen duloksetin tedavisi ile hiponatremi gelisen depresif bozuklugu olan
bir hasta sunulmaktadir. Bizim olgumuzda, duloksetin kesilmesine ek olarak, hiponatreminin destekleyici elektrolit tedavisi

ile ¢cozlilmesi bize geriatrik popiilasyonlarda antidepresan tedavisinden 6nce ve sonra sodyum seviyelerinin izlenmesinin
onemini hatirlatmaktadir.

Anahtar kelimeler: hiponatremi, duloksetin, antidepresan yan etkisi

© 2020 by the authors; licensee MEDITAGEM Ltd., Turkey. This article is an open access article distributed under the terms and
conditions of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/4.0/).
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INTRODUCTION

Duloxetine is an antidepressant included in the
pharmacological class of

reuptake inhibitors (SNRIs). The drug is approved for the

serotonin-norepinephrine

treatment of major depressive disorder, generalized anxiety
disorder, diabetic peripheral neuropathic pain, fibromyalgia,
chronic  musculoskeletal pain  and stress urinary
incontinence. The drug is generally safe and well tolerated
across all approved indications in adults at doses ranging
from 60 to 120 mg/day. The most commonly reported
adverse reactions were nausea, dry mouth, somnolence,
constipation, decreased appetite and hyperhidrosis, which
occurred mainly in the early stages of the assumption and

disappeared after the first weeks of treatment [1].

Hyponatremia is the most common electrolyte imbalance
disorder in hospitalized patients, defined as a serum sodium
level below 135 mEg/L which is associated with increased
mortality, morbidity, and prolonged hospitalization [2].
Normovolemic hyponatremia accounts for approximately
60% of chronic hyponatremia where the most common
(ADH)
secretion. Inappropriate ADH secretion is known to be

reason is inappropriate anti-diuretic hormone
responsible for medication as well as medical conditions
such as cancer, infection, head trauma. Selective serotonin
reuptake inhibitors (SSRIs) and other antidepressant drugs
are known to induce inappropriate ADH secretion [3].

In this case study, we presented a patient who developed
severe hyponatremia due to the use of duloxetine and we
aimed to discuss drug-induced hyponatremia.

CASE PRESENTATION

Our case was an 80-year-old female patient. She had
anhedonia, depressive mood and loss of appetite, waxing
and waning in severity for the last 30 years. Thus, from time
to time she was put on a variety of antidepressant treatment
including venlafaxine, escitalopram, mirtazapine and
fluoxetine. Over the last couple of years these complaints

worsened with the addition of anxiety symptoms.

The patient, whose depressive complaints had increased for
the last one month, was hospitalized with the diagnosis of
mixed anxiety-depression. Her routine blood tests revealed
only a mild creatinine elevation. After her admission to the
clinic, she was put on a combination of duloxetine 30
mg/day, sulpiride 50 mg/day and hyosin N-methylbromide-
medazepam 10 mg/day treatment. Duloxetine was then
increased to 60 mg daily and because she had a history of
hypertension she continued to take her antihypertensive
treatment which was 50 mg of metoprolol and 10 mg of

296

lercadipine per day. Since an increase in her hepatic
enzymes [Alanine aminotransferase (ALT): 91 U/L; Reference
value: 0-34 U/L, Aspartate aminotransferase (AST): 71 U/L;
Reference value: 0-31 U/L] were observed in the next blood
test, duloxetine was reduced to 30 mg for a couple of days.
However; sulpiride and N-methylbromide-
medazepam which can elevate hepatic enzymes were
discontinued. ALT and AST values returned to normal 3 days
after treatment change. About a week later, she had to be

consulted to the cardiology doctor because of a sudden

hyosin

edema in her legs. The patient described a mild polydipsia
and there was no polyuria. The cardiologist, after a series
examination and diagnostic tests concluded that she had a
mild aortic insufficiency and a severe tricuspid regurgitation
for which an aldactazide treatment was initiated. In the
meantime, severe hyponatremia [Serum sodium (Na*): 114.1
mEq/L; Reference value: 135-145 mEq/L] was added. In
addition, the patient's serum potassium (K*) value was 4.94
mEq/L [Reference value: 3.5-5.3 mEg/L] and creatinine was
1.25 mg/dL [Reference value: 0.6-1.2 mg/dL]. Nephrology
consultation was requested and the nephrologist suggested
that hyponatremia might be related to duloxetine
treatment. Treatment of duloxetine was stopped and
(ECT) In the
preparation phase for the ECT, small pulmonary nodule in

electroconvulsive therapy was started.
the subpleural space and atelectasis were detected in her
lungs. Since her electrolyte balance deteriorated the drug
treatment was stopped and an ECT treatment was planned.
The Na* value of the patient returned to normal limits (Na*:
134.4 mEq/L) 10 days after discontinuation of duloxetine
with supportive electrolyte treatment. On the first day, 150
ml of 3% hypertonic saline intravenous infusion was
administered twice in 5 hours. Then 0.9% isotonic was
applied for 4 days. After duloxetine has also been stopped,
the patient started to take ECT treatment, which was
administered three times per week. The patient was in full
recovery when a total of 8 sessions was completed.

DISCUSSION

In this case report, we presented a case of hyponatremia
after duloxetine treatment in an elderly female patient who
also had renal parenchymal disease.

Inappropriate  ADH secretion due to hypothyroidism,
diuretic use, renal pathology, lung pathology, brain lesions,
and drugs -in this case duloxetine, were possible
explanations for the hyponatremia observed in this patient.
Since there was no clinical or laboratory evidence, a thyroid
dysfunction was easily excluded. Likewise, any central
nervous system lesion or pathology was also excluded for
the same reason.
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The patient was on a diuretic treatment which could readily
be the reason for the development of hyponatremia.
However, this hyponatremia improved after some time
despite the fact that the patient continued to take her
diuretic medication until the end of her stay. This suggests
that the antidiuretic drug used by the patient is unlikely to
be responsible for hyponatremia.

The patient's lung pathology (nodular lesion) and renal
pathologies (chronic parenchymal disease) may both cause
hyponatremia. However, these are most likely to be chronic
conditions which may be expected to lead to hyponatremia
long before this occasion. Furthermore, the recovery of
hyponatremia soon after its occurrence suggests that it is
possibly not related to these chronic conditions but to some
temporary etiology like the use of a drug, in this case
duloxetine. Indeed, hyponatremia occurred shortly after the
initiation of duloxetine in this patient and it gradually
aggravated as long as the patient continued to take this
drug. Finally, it rapidly recovered after the discontinuation
of the drug, which seems to strengthen this temporal
relationship.

Almost all antidepressant drugs may cause hyponatremia
[4]. Fluoxetine-associated hyponatremia is reported to be
the most prevalent among SSRIs. Research findings suggest
that, there is not a correlation between the dose of SSRIs and
the onset or severity of hyponatremia [5]. However, it is
noteworthy that female gender and advanced age are
important risk factors for the development of hyponatremia
with antidepressant treatment [6].

For the development of hyponatremia with duloxetine;
advanced age and female gender, low body weight, history
of hyponatremia, presence of comorbid diseases are
reported as important risk factors [7]. In our case, all other
risk factors were observed except for a low body weight and
a history of hyponatremia. Particularly, chronic kidney
disease and concomitant diuretic use might have facilitated
the development of hyponatremia with the initiation of
duloxetine even though they have not led to a serious
electrolyte imbalance on their own until then.

Cases of hyponatremia induced by duloxetine have been
described in the literature [8,9]. Our patient’s presentation is
consistent with literature reports of elderly females who
developed hyponatremia within days of being initiated on
duloxetine [10-12].

The
hyponatremia is the cessation of antidepressant medication

main treatment for antidepressant induced

and supportive treatment [3]. In our case, in addition to the
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cessation of duloxetine treatment, hyponatremia was
managed with adequate fluid-electrolyte treatment and
close monitoring of serum electrolytes and renal functions.

This case report underlines the importance of monitoring
serum sodium levels before and after antidepressant drug
treatment, because the risk of drug-induced hyponatremia
can increase in the geriatric population with chronic
which

pharmacological treatment.

diseases commonly end up with multiple

CONCLUSION

Serum Na* concentrations should be monitored in the early
stages of the duloxetine treatment of patients, especially
elderly patients. The use of duloxetine should be
remembered in the differential diagnosis of drug-induced
hyponatremia.
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ABSTRACT

Coronavirus (COVID-19) is one of the serious respiratory diseases known as a human pathogen. Recently, the world health
organization has described this virus as a pandemic. One of the sources of transmission of this virus, which has many ways
of transmission, is food. Especially foods pose a potential danger with contamination. The virus's survival even at high
temperatures and for long periods led to the search for alternative applications to heat treatments applied to foods. These
applications include infrared (IR), ultraviolet-C (UV-C), and microwave radiation. These applications, which are shown as an
alternative to heat treatments, have recently found widespread use in foods. It was reported that applications are more
effective against viral infections than heat treatments. This review study deals with methods of raising awareness of
coronavirus prevention and virus removal from food.

Keywords: coronavirus, food, heat treatment, non-ionizing radiation applications
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Koronaviriis (COVID-19), insan patojeni olarak bilinen ciddi solunum yolu hastaliklarindan biridir. Son zamanlarda, diinya
saglik 6rgiitl bu virlisii bir salgin olarak tanimladi. Birgok bulasma yoluna sahip olan bu viriistin bulasma kaynaklarindan biri
gidadir. Ozellikle gidalar kontaminasyonla potansiyel bir tehlike olusturur. Viriisiin yiiksek sicakliklarda ve uzun siire bile
hayatta kalmasi, gidalara uygulanan isil islemlere alternatif uygulamalar aramasina yol acti. Bu uygulamalar arasinda
kizilotesi (IR), ultraviyole-C (UV-C) ve mikrodalga radyasyonu bulunur. Isil islemlere alternatif olarak gosterilen bu

uygulamalar son zamanlarda gidalarda yaygin olarak kullanilmaktadir. Calismalarda uygulamalarin viral enfeksiyonlara karsi
isil islemlerden daha etkili oldugu bildirilmistir. Bu derleme calismasi, koronavirlis dnleme ve gidalardan virlislin

uzaklastirilmasi konusunda farkindaligi artirma yontemleri ile ilgilidir.

Anahtar kelimeler: koronaviriis, gida, isil islem, iyonlastirici olmayan radyasyon uygulamalari

INTRODUCTION

Coronavirus disease (COVID-19) is a disease that causes
serious respiratory conditions such as pneumonia and lung
injury [11. It is the seventh coronavirus identified as a human
pathogen. Of these viruses, HKU1, NL63, 0C43, and 229E can
cause mild symptoms, while SARS-CoV, MERS-CoV, and
SARS-CoV-2 (COVID-19) are associated with serious diseases.
The path that COVID-19 takes while entering the cell is like
the path followed by SARS-CoV. It enters the cell by binding
strongly to the receptor binding site (RBA) on the S protein
and the angiotensin-converting enzyme 2 (ACE2) receptor
on the cell [2].

COVID-19; it is genetically associated with the middle east
respiratory syndrome (MERS). Also, its epidemiology is
surprisingly similar to Severe Acute Respiratory Syndrome
(SARS) [3]. It was first reported in China’s Wuhan province
(capital of Hubei) in December 2019 [1]. In January 2020, the
first case was seen in Thailand. Later, many countries,
especially Japan, South Korea, and America, started to report
cases. Upon this; The World Health Organization (WHO)
declared the coronavirus epidemic as an international
health emergency and reported that on February 11, this
disease caused by a new type of coronavirus was called
coronavirus disease 2019 (COVID-19) [4]. The first case in
Turkey reported on 10 March 2020 and has reached 47 029
cases in amonth, 1006 has led to death [5].

Although the exact route of transmission is unknown, it is
thought to be transmitted by droplet. Also, the fecal-oral
route is among the accused transmission routes [6].
Although initially considered to be a zoonosis factor
transmitted from the seafood and livestock market in
Wuhan in etiology, it has also appeared in families that have
never been in Wuhan before and human-to-human

transmission has been reported [7].

300

As the incubation period changes with long intervals such as
2-14 days, it can lead to more infections and outbreaks.
COVID-19 causes symptoms such as sore throat, high fever,
shortness of breath, dry cough, vomiting, headache,
diarrhea, confusion, and tremor [8]. COVID-19 affects men
more than 3.25: 1. The average age is 75. In older patients, it
worsens faster than younger ones [9]. Although it is
generally seen in the elderly, it can also see in children [10].

Clinical criteria, laboratory tests, nasal swab, PCR studies,
Serological tests, and CT imaging methods are used for
diagnosis. The positive fading of COVID-19 nucleic acid is the
priority for the diagnosis of COVID-19. Patients who are not
positive for nucleic ascites but are clinically suspicious
should be evaluated by CT, and when their characteristic
findings are detected, their treatment should be isolated
[11]. The most important thing we need to do is to prevent
the virus from spreading. Capture, isolate and treat form the
basis for this (Watkins J). Persons with contact history should
be isolated for 14 days [8].

Healthcare workers involved in COVID-19 prevention and
control are more prone to skin and mucous membrane-
injuries such as acute and chronic dermatitis, secondary
infections, and aggregation of underlying skin diseases.
Therefore, standard consensus should be applied for
protection. It is also recommended to use moisturizing
products because of its highly effective barrier protective
properties [12]. They must use gloves, gowns, face shields,
goggles, and masks to protect the staff responsible for the
treatment and patient care, especially in healthcare
institutions. It should be ensured that health facilities are
equipped with appropriate air conditioning and ventilation
systems. It is important to place known or suspected COVID-
19 cases in isolation roomes. It is important to work in special
autopsy rooms and using isolation methods in studies on
cases known to be COVID-19 during their deaths [13]. In
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emergencies, separate areas should be created for COVID-19
patients, training of non-specialist clinicians should be
provided, recent developments in treatments should be
closely followed, and protocols should be established in the
use of ventilators [14]. Since there are no vaccines and
antiviral treatments, symptomatic treatments are applied
(Watkins J). Although there is no specific treatment, broad-
spectrum antibiotics such as moxifloxacin, ceftriaxone,
azithromycin; oseltamivir antiviral, and in some cases, it is
also recommended with steroids [15].

Remdesivir, chloroquine, abidol, lopinavir/ritonavir, plasma,
and antibodies are included in the treatment. Vaccination
studies and stem cell therapy studies are ongoing [16]. This
infection, which has been effective in more than 170
countries all over the world for more than four and a half
months, continues to affect many areas economically and
psychologically [17-21].

One of the ways of transmission of coronavirus is also food.
Food can be transmitted both in production and at every
stage of storage and marketing. For these reasons, it is
essential to protect and ensure food safety. For this,
necessary measures should be taken in the food industry.

Precautions to be taken in food-producing establishments;

Providing hygiene and sanitation in washbasins,

2. Taking one transporter of the symptoms of COVID-19, to
the nearest health institution,

3. Used clothes are constantly cleaned and disinfected,

4. The routine washing of work clothes at the appropriate

temperature,

Use of masks and gloves in dining halls,

Ensuring social isolation,

Termination of contact,

Prevention of collective social activities,

0 N oW

Working with the least number of workers considering

production planning,

10. Washing the dishes at the appropriate temperature
without the opportunity for contamination,

11. Disinfectant and mask should be found in service
vehicles,

12.When suppliers come, body temperatures should be
checked with a fever meter,

13. Risk assessments should be constantly strengthened,

14.Living areas in the business should be routinely

disinfected.

Contamination can consist of the hands, sneezing, and
coughing of labors responsible for the manufacturing,
packaging, and storing of food, and according to the WHO's

ORTADOGU MEDICAL JOURNAL 2020; 12(2): 299-305
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Figure 1. Drone-based system for non-contact food delivery

findings, consumption of contaminated raw material and
unclean food can induce human disease [22-23]. Modern or
traditional applications for inactivation of viruses in foods
were given below.

1. High-temperature treatments should be at minimum
70°C because coronavirus can be active at -20°C or less
for 2 years.

2. The virus can be inactivated by ionizing radiation at
doses from 2.7 to 3.0 kGy

3. The virus can be inactivated by non-ionized radiation
such as ultraviolet-c (uv-c), infrared, and microwave
especially uv-c applications for surface sterilization such
as egg, fruits, and vegetable surface.

4. High-pressure applications (300-400 MPa, and 5- 22°C
temperatures for 5 minutes) such as fish, fruit juice, and
pre-cooked meat products.

5. Chlorine, chlorine dioxide ozone gas, sodium, and
calcium hypochlorite for T minute such as water or food
packaging.

6. In the process of the epidemic, the need for food
increases due to quarantine applications [24]. For this
reason, drones transport systems are developed to
maintain contact and social distance during the

marketing and retail sale of foods. The system developed

for this purpose is given in Figure 1.

Moreover, the food supply chain is a link that connects a
food system with the consumer’s dinner table, including
processes such as producing, storage, packaging, and
distribution [24-25] (Figure 2).

Besides that, recommendations to consumers for protection
from the virus were given in Table 1.
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Figure 2. Food security system (a) without COVID-19 and (b) with COVID-19. Both supply and demand have been affected, although a
greater effect on demand, due to the passability restrictions that affect accessibility. Availability and consumption remain almost stable.
The agricultural system includes producers, raw materials, agricultural machinery and inputs, processing plants, and farm and

industrialized food. Consumption includes people and different marketing systems.

Table 1. Recommendations to consumers for protection from viruses [26-36]

Material Application

Precautions

Food packages
shelves

When removing food packages from store |You should use latex gloves.

Wash the packages which are purchased from the market
with water and disinfectants at home

Bread Completely safe

Bread coming out of the oven

The virus may be contaminated by bread crumbs and
knives. Therefore, it should be avoided slicing the bread.
Moreover, pre-heat traditional and industrial bread by
microwave or traditional method before consumption.

Raw milk and pasteurized milk  |Should be boiled before using

should do not use traditional dairy products

Vegetables and fruits

After washing, transfer to the refrigerator

Should be washed

Raw and partially cooked foods

Cross-contamination should not be.

It must be stored separately.

The nuts Should be roast at home Should be not consumed as raw

The fruits Can be dried by microwave Should be washed which are purchased from the market
before consumption

The kitchen Regularly clean and disinfect Contamination

Probiotic foods Should be consumed regularly

May bind directly to the virus, inhibit virus attachment to
the host cell, and improving the immune system.

Another stage of the food production chain is the
application of heat treatment to foods. Studies have
reported that COVID-19 remains alive at high temperatures
for a long time. Therefore, it should be investigated in
different applications as an alternative to heat treatment.
One of these applications is non-ionizing radiation. This
radiation does not pose any health risks and even has an
effective inactivation mechanism against the virus. These
and UV-C
applications. Microwave applications are now used for

radiations include microwave, infrared
purposes such as food preservation, especially in many heat
treatments. Microwave can be applied as a pretreatment at
processes such as thawing, drying, cooking, and boiling. In
the food industry, the IR heating application is applied in the
processes of foods such as drying, thawing, pasteurization

and sterilization, roasting, peeling, cooking, boiling, etc [37].
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It should be remembered that the radiation used in
microwave and IR applications is electromagnetic radiation
and that the harmful effect of this radiation on both food
and human health is minimized. Another radiation
application is UV-C. It is used in surface sterilization due to
its anti-microbial effect. Also, it is easily used in fruit juices in
the application known as cold sterilization in the food
industry. In studies conducted, it is reported that UV-C
application is effectively eliminated COVID-19. The
aforementioned  radiation has  advantages and
disadvantages. Therefore, radiation can be combined by the

food material.

CONCLUSIONS

In this review study, the methods to be used for the disposal
of COVID-19 from foods have been examined. Due to the
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outbreak, the significant change in lifestyle, the increase in
working hours, and the ever-decreasing availability of time
to cook led to the inevitable triumph of supermarkets and
discount stores. Therefore, to prevent the epidemic, food
safety needs to be sustainable to balance the increasing
supply and demand. To prevent the spread of the food-
borne virus;

- Prevention of contact by state quarantine practices and
some restrictions,

Use of drones to cut off contact at the supermarkets,

« Non-ionizing radiation applications in foods: Non-ionizing
radiation applications have become popular in the food
industry in recent years. The most important of these are UV
infrared and microwave applications. Especially these
processes are widely used in important heat treatment
applications such as drying, cooking, heating, surface
sterilization Among these processes, UV
application is an application known as cold sterilization
application besides being used as an alternative process to
pasteurization, especially in providing surface sterilization.

in foods.

This application is used as an alternative to heating
treatment as well as to kill microorganisms like bacteria
viruses. Therefore, COVID-19 can be used effectively as an
alternative to heat treatment in outbreaks. It can also be
applied as a final treatment to eliminate contamination from
any source during the production process. Another
application is infrared radiation. This radiation can be used
especially in short wavelength and high-power food
processes. Thus, both heat treatment and sterilization
process can be provided in foods. Microwave, on the other
hand, can be used for pre-heating of foods, defrosting, and
sudden heating. Thus, processing time can be shortened.
When the applications such as infrared, UV, and microwave
are used in combination, it will be supplied effective
sterilization in foods,

« The application of these radiations in the food industry to
prevent epidemic situations can be easily applied in
preventing the transportation of the epidemic with food,
and also preventing the transport of other than food with
personnel and other carriers.

It was concluded that this virus, which is likely to be
transmitted in foods non-ionized radiation applications
compared to heat treatment applications
pasteurization, may prevent the formation of more resistant

such as

species to environmental conditions by mutation.
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ABSTRACT

Aim: Diabetes mellitus leads to development of neuropathy as a secondary complication. The main mechanism of diabetic
neuropathy is the dysregulation of energy balance and glucose homeostasis in brain. This study aimed to examine the effects
of curcumin as an antidiabetic compound on the expressions of IRS1, Grb2, K-Ras and Bax proteins in diabetic rat brains.

Material and Methods: 16 Wistar albino rats were divided randomly into four groups as: control, curcumin; STZ-treated and
STZ+Curcumin treated groups. The rats in STZ group were induced to develop diabetes by intraperitoneal administration of
STZ. Then, they were treated with curcumin daily by gavage. Expressions and activation of IRS1, Grb2, K-Ras and Bax were
determined by western blot analyses.

Results: Western blot analyses showed that curcumin treatment increased IRS1 tyrosine phosphorylation and it reversed
the negative effect of STZ on IRS1 activation. K-Ras expression significantly decreased while Bax expression increased in STZ
group (p<0.05). No significant changes in the expressions of Grb2 and IRS1 were observed for all groups.

Conclusion: Based on the results, it could be suggested that curcumin treatment significantly reversed the negative effects
of STZ on insulin signaling pathway members in STZ induced diabetic rat brains.

Keywords: curcumin, diabetes mellitus, IRST, insulin signaling, STZ

© 2020 by the authors; licensee MEDITAGEM Ltd., Turkey. This article is an open access article distributed under the terms and
conditions of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/4.0/).
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0z
Amag: Diabetes mellitus ikincil komplikasyon olarak noropatiye neden olmaktadir. Diyabetik néropatinin temel
mekanizmasi beyindeki glukoz homeostasisinin ve enerji dengesinin bozulmasidir. Bu calismanin amaci anti-diyabetik

bilesik olarak kurkuminin diyabetik sican beyinlerinde IRS1, Grb2, K-Ras ve Bax proteinlerinin ekspresyonlari tizerindeki
etkisinin belirlenmesidir.

Materyal-Metot: 16 adet Wistar albino sican rastgele 4’ erli gruplar halinde 4 gruba ayrilmistir; kontrol grup, kurkumin grup,
STZ muamele grup ve STZ+kurkumin muamele grup. STZ gruplarindaki sicanlarda diyabet, intraperitonel STZ uygulamasi
ile indiklenmistir. Ardindan hayvanlar, giinliik gavaj uygulamasiyla kurkumin ile muamele edilmistir. IRS1, Grb2, K-Ras ve
Bax ekspresyon ve aktivasyonu western blot yontemi ile belirlenmistir.

Sonuglar: Western blot analizleri, kurkumin muamelesinin IRS1 aktivasyonunu arttirdigini ve STZ'nin IRS1 aktivasyonu
Uzerindeki negatif etkisini geriye cevirdigini gostermektedir. STZ grubunda K-Ras ekspresyonu belirgin bir derecede
azalirken, Bax ekspresyonu artmistir (p<0.05). Tim gruplarda, Grb2 ve IRS1 ekpresyonlarinda herhangi bir degisiklik
go6zlemlenmemistir.

Sonug: Sonuclar géz 6niine alindiginda, STZ indiikll diyabetik sican beyinlerinde kurkumin muamelesinin STZ'nin insiilin

sinyali yolagi elemanlari tizerindeki negatif etkilerini geriye cevirdigi soylenebilmektedir.

Anahtar kelimeler: kurkumin, diabetes mellitus, IRS1, insilin sinyali, STZ

INTRODUCTION

Diabetes mellitus is a multifactorial complex metabolic
disease group characterized by hyperglycemia resulting
from the defects in insulin signaling. Uncontrolled diabetes
mellitus leads to secondary complications such as diabetic
retinopathy, neuropathy and vasculopathy [1]. It has been
well documented that there is a strong association between
insulin resistance and neuronal disorders. Dysregulation in
glucose homeostasis and energy balance induces the
pathological
abnormal inflammatory response that lead to neuronal loss

processes such as oxidative stress and

or death in diabetes mellitus [2].

Insulin is the primary anabolic hormone that controls energy
balance and glucose homeostasis through complex cellular
signaling pathways in body. Insulin receptor substrate (IRS)
proteins are the main docking proteins that bind insulin and
insulin like growth factor receptors and transmit the signal
to the downstream targets such as Growth factor receptor-
bound protein 2 (Grb2), Rat sarcoma viral oncogene
homolog (RAS), Extracellular signal-reqgulated kinases
(ERK1/2), Phosphoinositide 3-kinase (PI3K) and Protein
kinase B (AKT) [3]. IRS1 is the first identified member of this
family and it is widely expressed in human tissues. Although
tyrosine phosphorylations of IRS1 protein trigger the insulin
signaling, serine/threonine (S/T) phosphorylations generally
inhibit the signal transduction. Many studies showed that

ORTADOGU MEDICAL JOURNAL 2020; 12(2): 306-312

S/T phosphorylation of IRS1 significantly increased in
diabetes while tyrosine phosphorylation decreased [4].

Curcumin is a lipophilic polyphenolic compound and a
major active component of turmeric. It is isolated from the
root of Curcuma longa which is a member of curcuminoid
family. Curcumin has been used in daily diet for a long time
in the history and no side effects have been reported [5].
Numerous in vivo and in vitro studies have demonstrated
curcumin’s therapeutic actions in inflammatory diseases,
neurodegenerative diseases, liver diseases, depression,
cancer, obesity and diabetes [6-8]. It can directly or indirectly
interact with many proteins through covalent, non-covalent
hydrophobic, and hydrogen bonding to modulate signal
transduction and show its functional effects [5].

Many studies showed that blood glucose level can be
reduced by curcumin treatment through decrease in
hepatic glucose production, inhibiting hyperglycemia-
induced inflammation, reduction of insulin resistance and
inducing glucose uptake [9]. Peeyush et al. showed that
curcumin treatment significantly normalized the diabetic
cerebellar disorder in STZ induced diabetic rats [10]. In
another study, curcumin enhanced insulin sensitivity and
showed an anti-hyperglycemic effect on L6 myotubes and
high fat diet induced diabetic rats [11]. Curcumin also has
also been shown decrease blood glucose levels by reducing
oxidative stress in ob/ob mice [12].
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Although, there are numerous studies that shows the
beneficial effects of curcumin on insulin-targeted tissues in
diabetes, its effects on diabetic brain still needs to be
clarified. Therefore, this study aimed to determine the
effects of curcumin on IRS1 and IRS1-targeted proteins Grb2
and K-Ras in streptozotocin (STZ)-induced diabetic rat
brains.

MATERIAL AND METHODS
Animals and Experimental Design

Animal Ethics Committee of Van Yuzuncu Yil University
reviewed and approved our protocol (Date: 02.05.2019,
No:04). We used 16, 300—370 g; 8-10 months old male Wistar
albino rats. Animals were housed at 23 + 1 °C with a 12 h
light:12 h dark cycle. Food and water were available ad
libitum. The rats were divided randomly into four groups as:
control, curcumin; STZ-treated and STZ+Curcumin treated
groups.

Curcumin (Sigma Aldrich, St. Louis, MO) was dissolved in
DMSO. Rats were treated with 10 mg/kg/day curcumin by
gavage for 15 days.

Western Blotting

Whole brain tissues were lysed in buffer containing 50 mM
HEPES, pH 7.0, 150 mM sodium chloride, 10% (v/v) glycerol,
1.2% (w/v) Triton X-100, 1.5 mM magnesium chloride, T mM
EGTA, 10 mM sodium pyrophosphate, 100 mM sodium
mM mM
phenylmethylsulphonyl chloride, 0.15 units/ml aprotinin, 10

fluoride, 1 sodium orthovanadate, 1
pg/ml leupeptin and 10 pg/ml pepstatin A. Samples then
were homogenized by sonication. For western blot analysis,
75 ug protein lysates were mixed with SDS loading buffer
and heated for 5 minutes at 100 °C. Then, they were kept at
room temperature. Protein samples were separated by
sodium dodecyl sulfate-polyacrylamide gel electrophoresis,
then transferred to polyvinylidene fluoride membranes. The
membranes were blocked with 5% (w/v) skim milk powder
in PBS containing 0.1% Tween 20. The blots were first
labeled with phosphotyrosine (pY) antibody and then
stripped off and re-labeled with IRS1 antibody (Santa Cruz
Biotech, CA). Blots were also labeled with Bax, Grb2, K-Ras
and anti-beta actin antibodies (Santa Cruz Biotech, CA). Beta
actin was used as the loading control for the blots. Signal
intensity on blots was determined using an enhanced
chemiluminescent detection system (BioRad Hercules, CA)
according to the manufacturer’s instructions.
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Statistical Analysis

Statistical analysis was performed using Prism version 8.2.0
software (GraphPad, San Diego, CA). One way-Anova
multiple comparison test was used to test the differences
between the groups. Differences
significant at p< 0.05.

were considered

RESULTS

Effects of Curcumin on the Expression of Cell Survival
Proteins in Brain

Western  blot  analyses showed that tyrosine
phosphorylation level of IRS1 significantly increased by the
treatment of curcumin in curcumin group compared to
control group (p=0.0267). No changes in the level of tyrosine
phosphorylation of IRS1 in STZ treated group compared to
control group was detected (Figure 1a). Curcumin
treatment led to an increase in the phosphorylation of IRS1
in curcumin+STZ group compared to STZ group (p=0.003).
Statistically significant change was not observed in tyrosine-
phosphorylation level of IRS1 in STZ+Curcumin group
compared to Curcumin group (Figure 1a). Contrary to
activation of IRS1, expression of IRS1 did not seem to be
equally increased. It was observed that curcumin and STZ
treatments did not affect the expression of IRS1 in rat brain

(Figure 1b).

After the expression and activation levels of IRS1 were
determined, the expression of Grb2 as a downstream target
of IRS1
significantly increased in the Curcumin and STZ+Curcumin

was explored. Although, activation of IRS1

groups, no statistically significant changes were observed in
the expression levels of Grb2 in Curcumin, STZ and STZ+
Curcumin groups compared to control group (Figure 2a).

K-Ras is also another downstream target of IRS1. Expression
of K-Ras 3-fold decreased in STZ group compared to control
group. Although, we observed almost 50% decreased in the
level of K-Ras expression in Curcumin and STZ+curcumin
groups compared to control group, this reduction was not
statistically significant (Figure 2b).

Effect of Curcumin on the Expression of Pro-Apoptotic
Protein, Bax, in Brain

induced the
expression of Bax compared to control and curcumin

Results suggested that STZ treatment

treated groups (p<0.05). In STZ group, Bax expression was
90% and 75% higher than control and curcumin groups,
respectively significant

difference between control, curcumin and STZ+curcumin

(Figure 2c). No statistically

groups in Bax expression was detected (Figure 2c).
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Figure 1. a. Tyrosine phosphorylation levels of IRST (*p = 0.0267; **p = 0.0030; ***p = 0.0004) b. Expression levels of IRS1. (Error bars
represent the standard deviations)
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Figure 2. a. Expression level of Grb2 b. Expression level of K-Ras (*p = 0.0381) c. Expression level of Bax (*p = 0.0151; **p = 0.032) (Error

bars represent the standard deviations)

DISCUSSION

Glucose is the primary energy source of the brain.
Dysregulation of glucose metabolism leads to the
development of neurologic disorders. There are several
studies showed that diabetic patients had neuronal
damages that were primarily caused by hyperglycemia and
impairment in insulin signaling [13,14]. Neuroprotective
and anti-diabetic roles of curcumin have been shown in
epidemiological studies [15].

Dysregulation of IRS1 signaling is one of the fundamental
mechanisms of the development of diabetes. Increased
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oxidative stress, inflammation and stress activated protein
inhibit IRS1
phosphorylation in diabetes [16]. Plenty of studies reported
that curcumin enhanced the insulin signaling and increased
the insulin sensitivity through reduction oxidative stress and

kinases insulin-induced tyrosine

decrease in TNF alpha and NFkB activations in STZ induced
diabetic rats [9,15]. Curcumin treatment stimulated the level
of IRS1 phosphorylation in rat insulinoma cells and
improved the high glucose-induced insulin resistance [17].
In accordance with these findings, it was found that
curcumin treatment increased tyrosine phosphorylation of
IRS1 and it also reversed the negative effect of STZ on IRS1
activation in brain. Based on these observations, it may be
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suggested that curcumin could enhance and improve
insulin signaling through the activation of IRS1 in STZ
induced diabetic and normal rat brains.

During insulin signaling, Grb2 binds to YVNI motifs of IRS1
and PI3K binds to YXXM motifs of IRST and activates SOS-
RAS-RAF-MEK-ERK and PI3K-AKT pathways respectively
[3,18]. Grb2 is one of the members of biological network
proteins that are identified by Ingenuity Systems Pathway
Analysis (IPA) platform in CAL27 cells after curcumin
treatment [19]. On the contrary, no significant change in
Grb2 expression in rat brains were observed. However,
tyrosine phosphorylation of IRS1 increased after curcumin
treatment. Results showed that, curcumin may not affect
Grb2 expression via IRS1 signaling in STZ diabetic rat brains
and curcumin-induced IRS1 tyrosine phosphorylation can
induce PI3K rather than ERK1/2 pathway.

K-Ras is one of the downstream targets of IRS1 and it
activates the MAPK pathway which is responsible for the
proliferative effects of the insulin signaling [3]. An increasing
body of evidence shows that curcumin inhibits cell
proliferation [20]. Al et al. showed that curcumin treatment
significantly inhibited gastric carcinoma cells and they
observed that it led to down regulation of Ras protein and
upregulation of ERK1/2 [21]. Another study showed that
G2/M arrest was induced by curcumin through the
activation of ERK1/2 overexpressed human
adenocarcinoma cells and they suggested that curcumin
might have a beneficial effect in treatment of Ras activated

in Ras

cancers [22]. In this study it was also revealed that STZ
significantly inhibited K-Ras expression and curcumin
treatment reversed this effect in brain.

Previous studies have shown that apoptosis has been the
main mechanism that leads to neuronal death in diabetes
[23]. Bax is pro-apoptotic protein and Bax expression
increased in STZ induced diabetic rats [24]. In accordance
with this study, it was found that STZ treatment significantly
increased Bax expression and curcumin treatment reversed
the negative effects of STZ in brain. It can be suggested that
increased free radical production can lead to apoptosis
through the elevation of Bax expression after STZ treatment
and antioxidant effect of curcumin reduces Bax expression
and improves the survival of brain cells.

CONCLUSION

These results suggested that curcumin treatment led to
increase in IRS1 activation and reversed the negative effects
of STZ in diabetic brain cells through decreasing in Bax
expression and elevation of K-Ras expression.
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ABSTRACT

Introduction: Mean Platelet Volume (MPV) is encountered in the literature as a diagnostic marker used to monitor infectious
and inflammatory events. We aimed to investigate whether or not there was a change in platelet and MPV parameters in
patients diagnosed with periprosthetic join infection (PJI).

Material and Methods: A total of 110 patients were included in the study, consisting of 37 (33.6%) patients with
periprosthetic join infection, 38 (34.6%) patients with total knee arthroplasty (TKA), and 35 (31.8%) control group subjects.
During the preoperative period and follow-up, MPV, platelet, erythrocyte sedimentation rate (ESR) and C-reactive protein
(CRP) values were assessed from routine laboratory tests. Statistical analyses of values between and within groups were
conducted using Shapiro-Wilk test, One-way ANOVA, Bonferroni’s test, Pearson’s test, and Chi-square test. P<0.05 and
p<0.01 values were considered statistically significant.

Results: There was no statistically significant difference among the groups according to preoperative platelet and MPV
values (p>0.05). Postoperative MPV levels were significantly lower and platelet, ESR and CRP levels were significantly high in
the PJI group compared to both the control group and the TKA group (p<0.05).

Conclusion: MPV is a useful laboratory parameter in the diagnosis of periprosthetic joint infection in patients.

Keywords: Mean Platelet Volume, periprostatic, infection, diagnosis, knee
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Girig: Literatlirde Ortalama Trombosit hacminin (OTH) enfeksiy6z ve inflamatuar olaylarda bir tani belirteci olarak kullanildig
gorulmektedir. Amacimiz OTH'nin periprostetik eklem enfeksiyonu tanisinda yararli bir parametre olup olmadigini
arastirmaktir.

Arag ve Yontemler: Calismaya 37 (%33,6) periprostetik eklem infeksiyonlu, 38 (%34,6) diz artroplastili ve 35 (%31,8) kontrol
grubunu olusturan 110 hasta dahil edildi. Preoperatif donem ve kontroller sirasinda alinan rutin laboratuvar 6érneklerinde
OTH, trombosit, eritrosit sedimantasyon hizi (ESR) ve C reaktif protein (CRP) degerlerine bakildi. Sonuglar grup ici ve gruplar
arasinda Shapiro-Wilk, One-way ANOVA, Bonferroni, tPearson’s, Chi-square testleriile istatiksel olarak degerlendirildi. p<0.05
ve p<0.01 degerleri anlamli kabul edildi.

Bulgular: Preoperatif dénemde gruplarin trombosit ve OTH dederleri arasinda istatiksel fark saptanmadi. Periprostatik
eklem enfeksiyonu olan grubun postoperatif OTH diizeyleri hem kontrol hem de TKA grubuna gore anlamli distik,
trombosit, CRP ve ESR diizeyleri ise anlamli yliksek saptandi (p<0.05).

Sonug: OTH periprostetik eklem enfeksiyonu tanisinda kullanilabilecek faydali bir laboratuvar parametresidir.

Anahtar kelimeler: Ortalama Trombosit Hacmi, periprostetik, enfeksiyon, tani, diz

INTRODUCTION approval of the institutional review board, informed consent

. L . . . . was obtained from the guardians of all participants.
Periprosthetic joint infection (PJl) is a complication 9 P P

encountered by nearly every orthopedics specialist. Its
incidence rate after primary knee arthroplasty is between
0.4-2% while its incidence after revision knee arthroplasty

Setting

Patients were identified from a single tertiary academic

dical center.
surgery is 3.2-5% [1-3]. PJI of the knee remains a major medical center

challenge as there is no test with absolute accuracy [4,5]. The
diagnosis of PJI is based on a combination of clinical
findings, laboratory results from peripheral blood and
synovial fluid, microbiological culture, histological
evaluation of periprosthetic tissue, and intraoperative
findings [4,5].

Participants

Patients who were followed up at our institute between
January 2013-October 2018 were included in the study.
procedure of bilateral
prosthesis, no presence of infection other than PJI, at least

Inclusion criteria were; knee

six months of regular follow-up, and no clinical history of

Mean platelet volume (MPV) is assessed as a part of routine
complete blood count (CBC) analysis. MPV is a parameter
defined as an indicator of platelet activation and function
[6]. Recently, there is increased interest in MPV as a
diagnostic marker used in the follow-up of infectious events
[7]. Studies reported that infectious events cause various
responses in platelet and MPV levels [7,8].

This study aims to evaluate whether or not MPV is a useful
parameter in diagnosing periprosthetic knee infection.

MATERIAL AND METHODS

Study Design

This retrospective clinical study was performed with the
approval of the Insitutional Review Board and in line with
the ethical principles of the Declaration of Helsinki. After
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inflammatory disease and/or surgical intervention which
may affect MPV value. Exclusion criteria included presence
of systemic disease (dyslipidemia, uncontrolled DM,
hypertension, etc.), peripheral circulatory disorders,
cerebrovascular  diseases,

inflammatory  arthropathy,

alcohol-smoking, liver and/or kidney failure,

immunosuppressive drug use, and malignancy.

Groups

TKA Group:
arthroplasty without clinical or laboratory signs of infection.

Patients who underwent total knee

PJI Group: Patients who were diagnosed with PJl according
to Musculoskeletal Infection Society (MSIS) criteria and had
growth in intraoperatively collected tissue samples.
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Table 1. Demographic Evaluation of Groups

PJI TKA Control
n=37 (%33.6) n=38 (%34.6) n=35 (%31.8) P
Min-Max (Median) 58-81 (69) 53-87 (70.5) 22-67 (30)
Age (Year) 0.001%*
Mean £SD 68.27+5.33 70.55+7.71 39.54+15.32
Woman 28 (75.6) 28 (73.6) 18(51.4)
Gender; n (%) 0.082

Man 9(24.3) 10 (26.3) 17 (48.5)

Control Group: Patients without any pathological condition ~ Correlation analysis was performed to assess

detected during routine health examinations or laboratory
results.

Laboratory and Sample Collecting Methods

Laboratory analyses of peripheral blood samples included
platelet count, MPV, erythrocyte sedimentation rate (ESR)
and C-reactive protein (CRP) values. Blood samples were
collected during the preoperative planning period and six-
month postoperative period in the TKA group, during the
preoperative planning period before arthroplasty operation
and also during the reoperation period after diagnosis of PJI
in the PJI group, and during routine health screening in the
control group. Inter-group and intra-group comparisons of
the blood sample results were made and the data was
statistically analyzed.

Biomarkers Measurement

Platelet count (reference range 4-10 x10 9 /L), MPV
(reference range 7.5 and 12.0) were analyzed with a
hematological blood analyzer LH75 (Beckman Coulter). The
serum concentration of CRP (reference range 0-0,5 mg/L)
was measured using the immunoturbidimetric method, and
ESR (reference range 0-20 mm/h) was also measured using
ESR auto analyzer (electra; Italy).

Statistical Analysis

The NCSS (Number Cruncher Statistical System) 2007
(Kaysville, Utah, USA) program was used for statistical
analysis. Descriptive statistical methods (mean, standard
deviation, median, frequency, percentage, minimum,
maximum) were used when evaluating study data. The
normal distribution of quantitative data was tested with
Shapiro-Wilk test and graphical investigations. Student t test
was used for the comparison of two groups with normal
distribution. One-way ANOVA was used for comparison of
three or more groups with normal distribution and
Bonferroni test for multiple comparison. Paired Samples t-
test was used for preoperative and postoperative evaluation
of measurements within the group. Pearson’s Chi-square
test was used for comparison of qualitative data. Diagnostic
screening tests (sensitivity, specificity, PPV, NPV) and ROC
Curve analysis was used to determine cutoff values.

ORTADOGU MEDICAL JOURNAL 2020; 12(2): 313-320

relationships between platelet count, MPV, ESR, and CRP
values. The value of p<0.05 was considered statistically
significant.

RESULTS
Demographic Evaluation

A total of 110 patients (74 [67.3%] female, 36 [32.7%] male)
were included in the study. Mean patient age was
59.92+17.30 (22-87) years. The PJI group consisted of 37
(33.6%) patients, the TKA group consisted of 38 (34.6%)
patients, and the control group consisted of 35 (31.8%)
patients (Table 1).

In the PJI group, the mean amount of time from initial
operation to PJI diagnosis was 11.86+4.2 (7-26) months.
Mean follow-up time of the TKA group was 13.12+2.8 (8-20)
months.

Patients in the PJI and TKA groups were significantly older
than patients in the control group (p<0.01). There was no
statistically significant difference between the PJI and TKA
groups according to age (p>0.01). There was no significant
difference between the groups according to gender
distribution (p>0.05) (Table 1).

In PJI tissue samples, coagulase-negative staphylococci
growth was observed in 11 (29.72%), Staphylococci aureus
in 6 (16.21%), anaerobic bacteria in 4 (10.81%), gram
negative bacilli in 3 (8.1%), mixed flora in 3 (8.1%), and
Enterococcus spp. in 2 (5.4%).

Comparison between Groups

There was no statistically significant difference between the
initial samples of the groups according to platelet count,
MPV, ESR, or CRP values (p>0.05). There was, however, a
significant difference between the second samples of the
groups (p<0.01). In order to determine the group causing
this significant difference, results of two-way test showed
that platelet count, MPV, ESR, and CRP values of the PJI
group were significantly different compared to the other
groups; while platelet count, ESR, and CRP values were
significantly higher, MPV was significantly lower. According
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Table 2. Intra-group Evaluation and Comparison Between Groups

to the two-way test, there was no significant difference
between the control group and the TKA group (p>0.05)

(Table 2).

Intra-group Evaluation

In the PJI group, there was a significant difference between
the results of the first and second samples in all parameters
(p<0.01). Platelet count, ESR, and CRP were significantly
higher in the second sample, and MPV was significantly

(Table 2).

PNI group (n=37) TKA (n=38) Control (n=35)
Mean=xSD (Min-Max) Mean=xSD (Min-Max) Mean=SD (Min-Max) P
Platelet Count
First sample 385.30+75.09 (315-412) 383+63.22 (322-403) 380.92+58.17 (325-388) 0.23
Second sample 411.30+102.28 (326-455) 382.13+£71.26 (311-401) 380.92+58.17 (325-388) 0.001**
P 0.001** 0.258
MPV
First sample 7.91+£3.18 (6.1-10.7) 8.09+2.89 (6.5-10.8) 8.03+2.11 (6.3-10.1) 0.52
Second sample 7.32+4.48 (5.1-8.2) 7.98+4.89 (5.5-9.8) 8.03+2.11 (6.3-10.1) 0.001%**
p 0.001** 0.651
ESR
First sample 7.98+4.01(5-18) 8.19+4.45 (2-19) 8.89+4.33 (2-15) 0.76
Second sample 54.98+23.77 (16-85) 8.97+12.45 (4-45) 8.89+4.33 (6-23) 0.001%**
p 0.007%* 0.465
CRP
First sample 0.15%£0.21(0-0.4) 0.22+0.11 (0-0.4) 0.13£0.18 (0-0.3) 0.83
Second sample 4.56+3.32(1.8-9.7) 0.35+0.16 (0-0.3) 0.13£0.18 (0-0.3) 0.001**
p 0.001** 0.489
Table 3. MPV cut-off value and ROC Curve Results in the PJI group
Diagnostic Scan ROC Curve
Positive Negative 95%
Cut off Sensitivite Spesifisite Predictive Predictive Area Confidence P
Value Value Interval
MPV <7.2 47.37 85.71 78.26 60.00 0.650 0.525-0.776 0.027*%
a0 ROC Curve
ot
]
LI
0z
n'"lm n'z n.4 nls n.n 1,0
' ' - Speciﬂcit‘y ' '

group evaluations of the TKA and control groups (p>0.05)

MPV Cut-off Value in the PJI Group

MPV values of the PJI group were significantly lower
compared to the control group and TKA group. Based on this
significance, ROC analysis and diagnostic screening tests
were used to determine that cut-off value for MPV was 7,2
and below in the PJI group (Table 3).

lower. No significant difference was observed in the intra-
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Table 4. Platelet Count cut-off value and ROC Curve Results in the PJI group

Diagnostic Scan ROC Curve p
Positive Negative 95%
Cut off Sensitivite Spesifisite Predictive Predictive Area Confidence
Value Value Interval
PLT =412 54.05 77.14 71.43 61.36 0.688 0.566-0.810 0.006*
, ROC Curve
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Figure 1. MPV and ESR correlation in the periprosthetic joint ESR

infection group
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Figure 2. MPV and CRP correlation in the periprosthetic joint
infection group
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Figure 3. PLT and CRP correlation in the periprosthetic joint
infection group

Platelet Cut-off Value in the PJI Group

Platelet count of the PJI group was significantly higher
compared to the control group and TKA group. Based on this
significance, ROC analysis and diagnostic screening tests
were used to determine that cut-off value for platelet count
was 7.2 and below in the PJI group (Table 4).

Correlation Evaluation

MPV and platelet count were strongly correlated with both
ESR and CRP in the PJI group. According to Pearson’s
correlation test, MPV negatively correlated with ESR and CRP
(Figure 1, Figure 2) and positively correlated with platelet
count (Figure 3, Figure 4).
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Figure 4. PLT and CRP correlation in the periprosthetic joint
infection group

DISCUSSION

Different society groups have previously attempted to
standardize the definition of periprosthetic joint infection
[9,10]. Although definite evidence or major criteria for
infection are similar between the various definitions, the
supportive evidence or minor criteria differ and are less
agreed upon [11-13]. In recent years, novel laboratory tests
are used to diagnose periprosthetic infections. Some of
these include serum D-dimer, synovial leukocyte esterase
(LE), synovial alpha defensin, and synovial CRP [14,15].
Publications have shown different weights (sensitivity and
specificity) for the various tests used and highlight the value
of a high pretest probability in the overall diagnosis [16]. The
most recent studies have demonstrated that MPV and
platelet count have started to be used as independent
markers in diagnosis of infection [17,18]. In our study, we
found that MPV and platelet count also fluctuate like other
known laboratory values, in PJI patients. We found that MPV
was lower than normal and platelet count was higher than
normal in PJI patients.

Robbins et al. reported that excessive production of
proinflammatory cytokines and acute phase reactants
affected megakaryopoiesis and suppressed platelet sizes,
resulting in smaller platelets released from the bone
marrow, as well as inducing thrombopoesis, resulting in
thrombocytosis and decreased MPV levels in infections and
acute inflammatory events [17].

Zareifar et al. observed decreased MPV and increased
platelet count in the active period of patients diagnosed
with infection or inflammation and also reported correlation
with ESR and CRP [18].

In our study, it was observed that the patients in the PJI
group had significantly lower MPV and significantly higher
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platelet count during their diagnosis period. MPV was also
correlated with platelet count, CRP, and ESR.

Kapsoritakis et al. reported that MPV acted similar to
negative acute phase reactants in inflammatory diseases,
and that it was correlated with CRP and ESR. They concluded
that MPV may be used as an independent marker like other
indicators [19].

In our study, we also found that MPV and platelet count were
in normal ranges in the control group and TKA group, and
that correlations with ESR and CRP were statistically
significant. Therefore, we identified that MPV and platelet
count may be used in laboratory evaluation for diagnosing
infection.

Van der Lelie et al. indicated that MPV and platelet count
were high in patients with septicemia [20]. However, the
blood samples of patients in that study were collected on
the first day of septicemia. On the other hand, the literature
indicates that decrease in MPV and increase in platelet count
occurs after the tenth day [17]. In our study, it was unknown
exactly when the periprostatic knee infections of the
patients had started. Therefore, the patients of the PJI group
with normal or elevated MPV values may have been due to
blood samples collected during this time period.

Rodriguez et al. conducted a meta-analysis and reported the
prevalence of various microorganisms encountered in
patients with periprosthetic joint infection. The most
frequently isolated microorganism was coagulase-negative
Staphylococcus aureus [21]. In our study, we determined
that the types of bacteria observed in the cultures of the
patients and their prevalence rates were consistent with the
literature.

Limitations

Limitations of our study were that the number of patients
were low, the control group consisted of young subjects,
and the possibility of low-virulence disease that cannot be
detected during examinations or other pathologies which
are not yet in the literature but are likely to affect MPV. In
addition, follow-up blood samples of patients with knee
prosthesis who did not have PJI were collected in the sixth
month, which may have caused inflammatory mediators
produced in the postoperative period to have affected MPV.
Studies have shown that it may take up to three months
after operation for inflammatory mediators to return to
normal levels [6,7].

ORTADOGU TIP DERG 2020; 12(2): 313-320
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CONCLUSION

The results of our study indicate that MPV may be a useful
laboratory parameter in the diagnosis of periprosthetic knee
infection following knee prosthesis surgery. The likelihood
of infection is especially high in patients with MPV of 7.2 or
less. However, we must not forget that medicine is a branch
of science based on evidence. The more data to support
diagnosis, the greater the belief in treatment. Further
prospective studies will shed more light on this subject.
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gosterilerek tim makaleler bilimsel calismalarda kullanilabilir.

Asagidaki rehber dergiye gonderilen makalelerde aranan standartlari gostermektedir. Bu uluslararasi format,
makale degerlendirme ve basim asamalarinin hizla yapilmasini saglayacaktir.

Bilimsel sorumluluk: Makalelerin her tiirli sorumlulugu (etik, bilimsel, yasal, vb.) yazar(lar)a aittir. Editor, yardimci editor ve
yayinci dergide yayimlanan yazilar icin herhangi bir sorumluluk kabul etmez.

Makale dili: Makale dili Tiirkce veya ingilizce olmalidir. ingilizce makaleler génderilmeden énce profesyonel bir dil uzmani
tarafindan kontrol edilmelidir. Yazidaki yazim ve gramer hatalari icerik degismeyecek sekilde ingilizce dil danismani
tarafindan dizeltilebilir. Tirkge yazilan yazilarda diizgln bir Tiirk¢e kullanimi dnemlidir. Bu amagla, Ttrk Dil Kurumu Sozlik
ve Yazim Kilavuzu yazim dilinde esas alinmalidir.

Makalenin bagka bir yerde yayimlanmamis olmasi: Her yazar makalenin bir bélim{iniin veya tamaminin baska bir yerde
yayimlanmadigini ve ayni anda bir diger dergide dederlendiriime siirecinde olmadigini, editére sunum sayfasinda
belirtmelidirler. 400 kelimeden az 6zetler kapsam disidir. Kongrelerde sunulan s6zlii veya poster bildirilerin, baslk sayfasinda
kongre adi, yer ve tarih verilerek belirtilmesi gereklidir.

Degerlendirme: Dergiye gonderilen makaleler format ve intihal (plagiarism) acisindan kontrol edilir. Formata uygun
olmayan veya intihal benzerlik orani yiiksek makaleler degerlendiriimeden sorumlu yazara geri gonderilir. Tim makaleler
cift-kor degerlendirme yontemi kullanilarak en az iki yerli veya yabanci hakem tarafindan degerlendirilir. Makalelerin
degerlendirilmesi, bilimsel 6nemi, orijinalligi g6z 6niine alinarak yapilir. Yayina kabul edilen yazlar editorler kurulu
tarafindan icerik degistirilmeden yazarlara haber verilerek yeniden diizenlenebilir. Makalenin dergiye gdnderilmesi veya
basima kabul edilmesi sonrasi isim sirasi degistirilemez, yazar ismi eklenip cikartilamaz.

Basima kabul edilmesi: Editor ve hakemlerin uygunluk vermesi sonrasi makalenin génderim tarihi esas alinarak basim
sirasina alinir. Dergide yayimlanan her makaleye bir DOl numarasi atanir.

Yayin haklari devri: https://www.editorialpark.com/otd adresi (izerinden online olarak gonderilmelidir. 1976 Copyright
Act’e gore, yayimlanmak lizere kabul edilen yazilarin her tirl yayin hakki yayinciya aittir.

Makale genel yazim kurallari: Yazilar Microsoft Word programi ile cift satir aralikli ve 12 punto olarak, her sayfanin iki
yaninda ve alt ve Ust kisminda 2,5 cm bogsluk birakilarak yazilmahldir. Yazi stili Times New roman olmalidir. “System
International” (SI) birimler kullaniimalidir. Sekil tablo ve grafikler metin icinde refere edilmelidir. Kisaltmalar, kelimenin ilk
gectigi yerde parantez icinde verilmelidir. Yiizde isareti bitisik yazilmalidir (Ornek: Tiirkce makalelerde %50, ingilizce
makalelerde 50% seklinde). Ondalik sayi ayiraci Tiirkce metinlerde virgiil (), ingilizce metinlerde nokta () seklinde
kullanilmahdir (Ornek: Tiirkce: 55,78 ingilizce: 55.78). Derleme 4000, orijinal calisma 2500, olgu sunumu 1200, editére mektup
500 kelimeyi gecmemelidir. Ozet sayfasindan sonraki sayfalar numaralandirnimaldr.
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Yazinin bolimleri

1. Sunum sayfasi: Yazinin Ortadogu Tip Dergisi'nde yayinlanmak lzere degerlendirilmesi istedinin belirtildigi, makalenin
sorumlu yazar tarafindan dergi editriine hitaben gonderdigi yazidir. Bu kisimda makalenin bir bélimiiniin veya tamaminin
bagka bir yerde yayimlanmadigi ve ayni anda bir diger dergide degerlendirilme siirecinde olmadidi, maddi destek ve cikar
iliskisi durumu belirtmelidir.

2. Bashk sayfasi: Sayfa basinda gonderilen makale tiiri (Orijinal calisma, olgu sunumu, klinik analiz, derleme, editére
mektup, vs.) belirtiimedir. Tim yazarlarin ad ve soyadlar yazildiktan sonra Ust simge ile 1’ den itibaren numaralandirilip,
unvanlar, calistiklart kurum, klinik, sehir ve (lke bilgileri yazar isimleri altina eklenmelidir. Hangi yazarin "sorumlu yazar"
oldugu belirtilmelidir. Tim yazarlarin e-posta adresleri ve ORCID numaralar eklenmelidir. Kongrelerde sunulan so6zlii veya
poster bildirilerin, bashk sayfasinda kongre adi, yer ve tarih verilerek belirtiimesi gereklidir. 2019'DAN iTIiBAREN
YAZARLARIN ORCID NUMARALARINI BiLDIRMELERi ZORUNLUDUR.

3. Makale dosyasi:

Cift-kor degerlendirmeye uygunluk: Makale icerisinde yazar ve kurum bilgileri bulunmamalidir. Yazarlarin kimligini veya
kurumunu ele verecek bilgiler metin icerisinde bulunmamali veya uygun bir sekilde gizlenmelidir. Kaynak¢a kisminda
yazar(lar)a ait makaleler sadece yil bilgisi kalacak sekilde degistirilmelidir (Ornek: "Yazar 2018.").

Baslik: Kisa ve net bir baslik olmalidir. Kisaltma icermemelidir. Bashgin hem Tiirkce hem de ingilizce versiyonlari yazilmalidir.
Cift numarali sayfalarin tepesinde yazilmak (izere kisa baslik (running title) yazilmahdir.

Ozet: Tiirkce ve ingilizce yazilmalidir. Orijinal calismalarda 6zetler, Amac (Aim), Gerec ve Yéntemler (Material and Methods),
Bulgular (Results) ve Sonuglar (Conclusion) béliimlerine ayrilmali ve 250 s6zcigi ge¢memelidir. Olgu sunumlan ve
benzerlerinde 6zetler, kisa ve tek paragraflik olmalidir (150 kelime), Derlemelerde 300 kelimeyi gegmemelidir.

Anahtar kelimeler: Tiirkce ve ingilizce dzetlerin sonlarinda bulunmalidir. En az 3, en fazla 6 adet yazilmalidir. Kelimeler
birbirlerinden virgdil ile aynimalidir ve tamami kiiciik harflerle yazilmaldir. ingilizce anahtar kelimeler “Medical Subject
Headings (MESH)” e uygun olarak verilmelidir. (www.nlm.nih.gov/mesh/MBrowser.html). Tiirkce anahtar kelimeler “Tiirkiye
Bilim Terimleri’ ne uygun olarak verilmelidir (www.bilimterimleri.com). Bulunamamasi durumunda birebir Tlirkce terclimesi
verilmelidir.

Metin boéliimleri: Orijinal makaleler; Giris (Introduction), Gere¢ ve Yontemler (Material and Methods), Bulgular (Results),
Tartisma (Discussion), Sonu¢ (Conclusion) basliklari altinda diizenlenmelidir. Olgu sunumlari; Giris (Introduction), Olgu
(Case), Tartisma (Discussion), Sonug (Conclusion) basliklari altinda diizenlenmelidir. Sekil, fotograf, tablo ve grafiklerin metin
icinde gectigi yerler ilgili cimlenin sonunda belirtilmeli, metin icine yerlestirilmemelidir. Kullanilan kisaltmalar altindaki
aciklamada belirtilmelidir. Daha dnce basiimis sekil, resim, tablo ve grafik kullaniimis ise yazili izin alinmaldir ve bu izin
aciklama olarak sekil, resim, tablo ve grafik aciklamasinda belirtiimelidir. Tablolar, sekiller ve grafikler metin sonuna
eklenmelidir. Resim/fotograf kalitesi en az 300dpi olmalidir.

Etik kurallar: Klinik arastirmalarin protokolii etik komitesi tarafindan onaylanmis olmalidir. insanlar Gizerinde yapilan tiim
calismalarda, "Gereg ve Yontemler" bolimiinde ¢alismanin ilgili komite tarafindan onaylandidi veya calismanin Helsinki
ilkeler Deklarasyonuna (www.wma.net/e/policy/b3.htm) uyularak gerceklestirildigine dair bir ciimle yer almalidir. Calismaya
dahil edilen tim insanlarin bilgilendirilmis onam formunu imzaladigi metin icinde belirtilmelidir. Ortadogu Tip Dergisi
gonderilen yazilarin Helsinki Deklarasyonuna uygun olarak yapildigini, kurumsal etik ve yasal izinlerin alindigini varsayacak
ve bu konuda sorumluluk kabul etmeyecektir. Calismada “Hayvan” 6gesi kullanilmig ise yazarlar, makalenin Gereg¢ ve
Yontemler bélimunde Guide for the Care and Use of Laboratory Animals (www.nap.edu/catalog/5140.html) prensipleri
dogrultusunda calismalarinda hayvan haklarini koruduklarini ve kurumlarinin etik kurullarindan onay aldiklarini belirtmek
zorundadir.

Dergiye gonderilen makalelerin Aragtirma ve Yayin Etigine uygunluguna dikkat edilmeli, ICMJE (International Committee of
Medical Journal Editors) tavsiyeleri ile COPE (Committee on Publication Ethics)'un Editér ve Yazarlar icin Uluslararasi
Standartlar dikkate alinmalidir.

Tesekkiir yazisi: Varsa kaynaklardan sonra yaziimahdir.

Maddi destek ve cikar iliskisi: Makale sonunda varsa calismayr maddi olarak destekleyen kisi ve kuruluslar ve varsa bu
kuruluslarin yazarlarla olan cikar iliskileri belirtilmelidir. (Olmamasi durumu da “Calismayr maddi olarak destekleyen
kisi/kurulus yoktur ve yazarlarin herhangi bir cikar dayali iligkisi yoktur” seklinde yazilmalidir.

Yayin, direkt ya da indirekt ticari baglanti iceriyorsa veya calismaya materyal destegi veren bir kurulus varsa, yazarlar
kullanilan ticari Urin, ilag, firma vs. ile ticari higbir iliskisinin olmadigini ya da var ise nasil bir iliskisinin oldugunu (konsultan,
diger anlagmalar), editére sunum sayfasinda belirtmek zorundadir.
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Kaynaklar: Kaynaklar makalede gelis sirasina gore yazilmaldir. Kaynaktaki yazar sayisi 6 veya daha az ise tum yazarlar
belirtilmeli, 7 veya daha fazla ise ilk 3 isim yazilip Tirkce makalelerde "ve ark.", ingilizce makalelerde “et al.” eklenmelidir.
Kaynak yazimiicin kullanilan format Index Medicus’ta belirtilen sekilde olmalidir (www.icmje.org). Kaynak listesinde yalnizca
yayinlanmis ya da yayinlanmasi kabul edilmis veya DOl numarasi almis calismalar yer almalidir. Dergi kisaltmalar “Cumulated
Index Medicus” ta kullanilan stile uymalidir. Kaynak sayisinin arastirmalarda 25 ve derlemelerde 60, olgu sunumlarinda 10,
editore mektupta 5 ile sinirlandiriimasina 6zen gosterilmelidir. Kaynaklar metinde climle sonunda nokta isaretinden hemen
dnce koseli parantez kullanilarak belirtiimelidir. Ornegin [4,5]. Kaynaklarin dogrulugundan yazar(lar) sorumludur. Yerli ve
yabanci kaynaklarin sentezine 6nem verilmelidir.

4. Sekil ve tablo baghklari: Sekil bashidi seklin altina, tablo bashgi tablonun Ustiine yazilmalidir. Sekil, grafik ve tablolar
Kaynakga bolimunin arkasina eklenmeli veya her biri ayri bir dosya olarak génderim sistemi tizerinden génderilmelidir.

Makalenin basima kabuliinden sonra “Dizginin ilk diizeltme niishasi” sorumlu yazara ve bilgi icin diger yazarlara e-posta
yoluyla gonderilecektir. Dizeltme nlishasinda sadece yazim hatalari diizeltilecek, ekleme ¢ikartma yapilmayacaktir. Sorumlu
yazar diizeltmeleri 2 giin icinde e-posta ile yayin idare merkezine bildirecektir.

Kaynak Yazim Ornekleri
Dergilerden yapilan alinti:

Ozpolat B, Giirpinar OA, Ayva ES, Gazyagai S, Niyaz M. The effect of Basic Fibroblast Growth Factor and adipose tissue derived
mesenchymal stem cells on wound healing, epithelization and angiogenesis in a tracheal resection and end to end
anastomosis rat model. Turk Gogus Kalp Dama 2013; 21: 1010-19.

Kitaptan yapilan alinti:
Tos M. Cartilage tympanoplasty. 1st ed. Stuttgart-New York: Georg Thieme Verlag; 2009.
Tek yazar ve editorii olan kitaptan alinti:

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

Coklu yazar ve editorii olan kitaptan alinti:

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

Eger editor ayni zamanda kitap icinde boliim yazari ise:
Diener HC, Wilkinson M (editors). Drug-induced headache. In: Headache. First ed., New York: Springer-Verlag;1988:45-67.
Doktora/Lisans Tezinden alinti:

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

Bir internet sitesinden alinti:
Sitenin adi, URL adresi, yazar adlar, ulasim tarihi detayl olarak verilmelidir.
DOI numarasi vermek:

Joos S, Musselmann B, Szecsenyi J. Integration of Complementary and Alternative Medicine into Family Practice in Germany:
Result of National Survey. Evid Based Complement Alternat Med 2011 (doi: 10.1093/ecam/nep019).

Diger referans stilleri icin “ICMJE Uniform Requirements for Manuscripts Submitted to Biomedical Journals: Sample
References” sayfasini ziyaret ediniz.

Bilimsel sorumluluk beyani: Kabul edilen bir makalenin yayinlanmasindan 6nce her yazar, arastirmaya, iceriginin
sorumlulugunu paylasmaya yetecek boyutta katildigini beyan etmelidir. Bu katihm su konularda olabilir: 1. Deneylerin
konsept ve dizaynlarinin olusturulmasi, veya verilerin toplanmasi, 2. analizi ya da ifade edilmesi; 3. Makalenin taslaginin
hazirlanmasi veya bilimsel iceriginin gdzden gecirilmesi; 4. Makalenin basilmaya hazir son halinin onaylanmasi.

Yazinin bir baska yere yayin icin gonderilmediginin beyani: "Bu ¢calismanin icindeki materyalin tamami ya da bir kisminin
daha 6nce herhangi bir yerde yayinlanmadigini, ve halihazirda da yayin icin baska bir yerde degerlendiriimede olmadigini
beyan ederim. Bu, 400 kelimeye kadar olan 6zetler hari¢, sempozyumlar, bilgi aktarimlari, kitaplar, davet Uzerine yazilan
makaleler, elektronik formatta gonderimler ve her tiirden 6n bildirileri icerir."
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Sponsorluk beyani: Yazarlar asagida belirtilen alanlarda, varsa calismaya sponsorluk edenlerin rollerini beyan etmelidirler:
1. Calismanin dizayni

2. Veri toplanmasi, analizi ve sonuglarin yorumlanmasi

3. Raporun yazilmasi.

Kontrol listesi:

1. Editére sunum sayfasi (Sorumlu yazar tarafindan yazilmis olmalidir)

2. Baslik sayfasi (Makale bashgi ve kisa baslk (Tiirkce ve ingilizce), tiim yazarlarin isimleri, kurumlari, e-posta adresleri ve
ORCID numaralari, sorumlu yazarin posta adresi ve telefon numarasi)

3. Makalenin ana dosyasi (Makale basligi ve kisa baslik (Tirkce ve ingilizce), Ozet ve anahtar kelimeler (Tiirkce ve ingilizce),
makale metni, kaynaklar, tablolar, sekiller. Cift-kor degerlendirmeye uygun olmasi icin yazarlari ve kurumlarini ele verecek
bitln metinler gdzden gecirilmis olmalidir.)

4. Sekil ve tablolar (Makale metninin sonuna eklenmeli veya makale gonderim sistemi Gizerinden ayr birer dosya olarak
gonderilmelidir. Sekiller en az 300 dpi ¢ozlindrlikte olmalidir.)

5. Yayin Hakki Devir Formu (https://dergipark.org.tr/tr/journal/796/file-manager/16762/download adresinden indirin,
yazdirin, doldurun ve tarayin)

6. Etik kurul onay yazisinin bir kopyasi


https://dergipark.org.tr/tr/journal/796/file-manager/16762/download

ORTADOGU MEDICAL JOURNAL / WRITING RULES

INSTRUCTIONS TO AUTHORS
You can find standard requirements of manuscripts of medical journals on the following website: www.icmje.org

Aim and scope: Ortadogu Medical Journal is a refereed, open-access, quarterly issued (March, June, September and
December) journal published by Meditagem Ltd. The journal aims publishing international high-quality scientific articles on
latest diagnosis and treatment methods. The Journal accepts clinical and experimental research conducted in various fields
of medicine, unique case reports, letters to the editor, and invited review articles on specific topics. Priority is given to
researches and case reports on medical topics presenting regional differences in incidence and characteristics. Furthermore,
national and international scientific meetings or symposiums to be held in the field of medicine are also announced via the
Journal. The editor has the authority over publishing or not publishing the scientific letters written by the authors and the
readers. Editor and Editorial Executive Board have the authority to directly reject a manuscript that do not meet the
requirements herein, revise the manuscript themselves or return the manuscript to the author for revision.

Only unpublished manuscripts and those approved by the Editorial Board and Board of Reviewers are published in the
Journal. The manuscripts submitted become eligible if two of the relevant three members of the Board of Reviewers deliver
positive opinion.

Submission: All manuscripts should be submitted via the submission system at https://www.editorialpark.com/otd website.
It should be indicated by filling a copyright transfer form that the text is read and approved by all authors, and the copyright
will be transferred to the journal in case the manuscripts are approved to be published.

Correspondence address should be indicated at the end of the article.

Open-access policy: Ortadogu Medical Journal is an open-access journal. Everybody can access full content of articles free
of charge. Articles can be used in scientific works by properly citing.

Please follow the instructions below while preparing your manuscript.

Scientific responsibility: All of the authors are responsible for the content of the manuscripts. Ortadogu Medical Journal
does not accept any responsibility for the ideas put forward and comments made by the authors. Copyrights of the
published articles remain with Ortadogu Medical Journal. Published articles will not be re-published partly or wholly
elsewhere without the written approval of the Office of the Editor. All authors should have actively contributed to the
study.

Language of the Publication: The language of the journal is Turkish and English. The manuscript should involve an
“abstract” written in English even if its language is Turkish. If, following the review process, the manuscript written in Turkish
is accepted for publication, its exact translation to English may be required by the editor from the authors.

Originality: Manuscripts submitted to the journal should not be published on or submitted to anywhere else before
(abstracts that have less than 400 words is exception to this). Originality info should be indicated in Comments to Editor part
of the submission system. Conference papers should be written on the Title Page with the conference name, place and date.

Review process: Submissions are checked against plagiarism and article format of the journal. If similarity rate is high or
submission does not meet the requirements, then the manuscript is sent back to authors for adjustments. Suitable
submissions are sent to at least two reviewers in double-blind peer review process. Reviewers checks the manuscripts for
scientific importance and originality.

Publication: Editors accepts or rejects manuscript by considering the reviews from reviewers. Then, manuscript is published
on the journal’s website online with a DOL.

Copyright transfer: A form which transfers publication rights of the article should be submitted online via the submission
system at https://www.editorialpark.com/otd. According the 1976 Copyright Act, all publication rights are owned by the
publisher.

General manuscript preparation rules: Manuscripts should be prepared by Microsoft Word with double line spacing,
Times New Roman font, 12 points. All page margins should be 2.5 centimeters. Units should be written in System
International (Sl) system. Figures and tables should be cited in the text. Abbreviations should be written in parentheses in
the first occurrence. Maximum word counts should be 4000 for reviews, 2500 for original articles, 1200 for case reports, and
500 for letters to editors. Pages should be numbered.
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Sections of manuscript

1. Presentation: Authors should present manuscript to editors in this section. It should be noted here that all or parts of
manuscript have not been published in another journal.

2, Title page: Article type (original article, case report, review, letter to editor, etc.); authors’ names, affiliations, e-mail
addresses and ORCID's should be written into the title page file. Corresponding author should be written here as well.

3. Manuscript body:

Double-blinded peer review: All clues in the manuscript body which gives information about authors’ identities and
affiliations should be removed from the text. References to authors’ previous works should be blinded as well.

Title: A short and clear title should be given to the manuscript. Title should not contain any abbreviations. A running title,
which will appear on the top of even-numbered pages should be specified as well.

Abstract: In original articles, abstract should contain at most 250 words and be divided into the following structures: Aims,
Materials and Methods, Results, Conclusion. In other article types, abstract should be a single unstructured paragraph and
have at most 150 words. Abstract of a review article may have at most 300 words.

Keywords: 3-6 keywords should be written after the abstract. Keywords should be written in lowercase letters and separated
by commas.

Sections: Original articles should be divided into the following sections: Introduction, Materials and Methods, Results,
Discussion, Conclusion. Case reports should be divided into the following sections: Introduction, Case, Discussion,
Conclusion. Figures and tables should be place at the end of the manuscript. Necessary permissions should be taken from
owners when they are used from another resource. Resolution of images should be at least 300 dpi.

Ethics: For all articles involving research on human subjects, an expression indicating that the research is approved by the
relevant Committee or that it is done in conformity with Ethical Principles for Medical Research Involving Human Subjects
(www.wma.net/e/policy/b3.htm) should be inserted into “Method and Materials” section. It should be indicated within the
manuscript that informed consent is signed by all people being involved in the research. Ortadogu Medical Journal assumes
that all studies are performed according to Helsinki Declaration, all ethical and legal permissions were taken, and does not
accept any responsibility about these issues. If animals are used in the study, authors have to indicate in Materials and
Methods section that animal rights were protected and ethical approvals were taken from their institutions according to the
principles declared in the Guide for the Care and Use of Laboratory Animals (www.nap.edu/catalog/5140.html).

Studies should be in accordance to Research and Publication Ethics, and standards of International Committee of Medical
Journal Editors (ICMJE) and Committee on Publication Ethics (COPE).

Acknowledgements: Acknowledgements, if any, should be written after references.

Conflict of interests: Supporting agencies and relationship of authors and these agencies should be written at the end of
manuscript.

References: References should be listed in the order they appear in the text. Style of references should comply with the style
of Index Medicus (www.icmje.org). Number of references should be about 25 in original articles, 60 in reviews, 10 in case
reports, and 5 in letters to editor. Authors are responsible for correctness of the references.

4, Figure and table titles: Title of a figure should be written below the figure and title of a table should be written above
the table. Figures and tables should be places after references section, or they should be uploaded as separate files on the
online submission system.

Reference Examples
Journal articles:

Ozpolat B, Giirpinar OA, Ayva ES, Gazyadci S, Niyaz M. The effect of Basic Fibroblast Growth Factor and adipose tissue derived
mesenchymal stem cells on wound healing, epithelization and angiogenesis in a tracheal resection and end to end
anastomosis rat model. Turk Gogus Kalp Dama 2013; 21: 1010-19.

Books:
Tos M. Cartilage tympanoplasty. 1st ed. Stuttgart-New York: Georg Thieme Verlag; 2009.
Citation from a book with one author and editor:

Neinstein LS. The office visit, interview techniques, and recommendations to parents. In: Neinstein LS (ed). Adolescent Health
Care. A practical guide. 3rd ed. Baltimore: Williams&Wilkins; 1996: 46-60.
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Citation from a book with multiple authors or editors:

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

If author is the editor:
Diener HC, Wilkinson M (editors). Drug-induced headache. In: Headache. First ed., New York: Springer-Verlag;1988:45-67.
Citation from a thesis:

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

Citation from a website:
Name of the website, its URL, author names, accessed date should be written.
DOl in citations:

Joos S, Musselmann B, Szecsenyi J. Integration of Complementary and Alternative Medicine into Family Practice in Germany:
Result of National Survey. Evid Based Complement Alternat Med 2011 (doi: 10.1093/ecam/nep019).

Please visit “ICMJE Uniform Requirements for Manuscripts Submitted to Biomedical Journals: Sample References” for other
reference styles.

Check list:
1. Presentation to editor (Corresponding author should write it)
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