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Patients Evaluated before and after Surgery during the COVID-19 Outbreak: A Study from a Pandemic Hospital
Pandemi Hastanesinden Bir Calisma: COVID-19 Pandemisi Sirasinda Operasyon Oncesi ve Sonrasi Degerlendirilen

Hastalar

Abstract

Background: This study aims to evaluate patients who tested positive for COVID-
19 (Coronavirus Disease 2019) in the preoperative period while they were sched-
uled for surgery in a pandemic hospital and patients who were diagnosed with
COVID-19 in the postoperative period as well.

Materials and Method: A retrospective analysis was made on 420 patients who
were planned to undergo surgery on March 11, 2020 (the beginning of the pandem-
ic in our country) with a compulsory COVID-19 test in the preoperative evaluation.
Among the patients examined, about 26 of them were found positive by the COVID
PCR (polymerase chain reaction) test preoperative evaluation. 18 patients had a
positive COVID PCR test after the operation. The recorded data included patient
demographics, pre-op and post-op symptoms, laboratory and radiological findings,
and a history of exposure to COVID-19.

Results: We detected the additional disease in 88.6% of 44 evaluated patients, 25
men and 19 women. Symptoms were present in 50% of the patients. The most com-
mon symptoms were fever and cough. When postoperative and preoperative pa-
tients were compared, only fever symptoms were found to be statistically higher in
patients with postoperative PCR positive. In terms of laboratory findings, lympho-
cyte level was statistically low and CRP (c- reactive protein) level was higher in
postoperative patients.

Conclusion: In the pre-op evaluation, there is no test or finding that ensures that the
patient has not contracted COVID-19 for certain. It required a multidisciplinary
assessment to minimize false-negative results. In the postoperative period, patients
with positive COVID PCR test may have in-hospital contamination or transmission
from patients’ relatives. Unnecessary hospital visits should be limited as much as
possible.

Keywords: SARS-CoV-2, preoperative, postoperative, symptoms

Ozet

Amag: Bu calismada bir pandemic hastanesinde preoperatif donemde COVID-19
(Koronaviriis hastaligi 2019) pozitif ¢ikan ve ameliyat planlanan ve postoperatif
donemde COVID-19 tanisi alan hastalarin degerlendirilmesi amaglanmustir. .

Gereg ve Yontem: 11 Mart 2020'de (iilkemizde pandeminin baslangici) ameliyat
edilmesi planlanan ve ameliyat oncesi degerlendirmede COVID-19 testi isteyen
dort yiiz yirmi hasta retrospektif olarak incelendi. Incelenen hastalardan yaklasik
26'st COVID PCR (polimeraz zincir reaksiyonu) testi ameliyat Oncesi deger-
lendirmesinde pozitif bulundu. 18 hastada ameliyattan sonra pozitif COVID PCR
testi yapildi. Kaydedilen veriler hasta demografiklerini, ameliyat 6ncesi, ameliyat
sonrast semptomlari, laboratuvar ve radyolojik bulgulari ve COVID-19'a maruz
kalma Gykiisiinii i¢eriyordu.

Bulgular: Degerlendirilen 44 hastanin 25'i erkek ve 19'u kadindi. %88.6 sinda ek
hastalik tespit edildi. Hastalarin% 50'sinde semptomlar mevcuttu. En yaygin semp-
tomlar ates ve Oksiiriiktii. Postoperatif ve preoperatif hastalar karsilagtirildiginda,
postoperatif PCR pozitif olan hastalarda sadece ates semptomlari istatistiksel olarak
daha yiiksek bulundu. Laboratuvar bulgulari agisindan ameliyat sonrasi hastalarda
lenfosit diizeyi istatistiksel olarak diisiik ve CRP (c-reaktif protein) diizeyi daha
yiiksekti.

Sonug: Preoperatif degerlendirmede, hastanin COVID-19 acisindan negatif oldugu-
na dair herhangi bir test veya bulgu yoktur. Yanlis negatif sonuclar1 en aza in-
dirmek i¢in multidisipliner bir degerlendirme gereklidir. Postoperatif donemde
COVID PCR testi pozitif olan hastalarda hastane igi kontaminasyon veya hasta
yakinlarindan bulas olabilir. Gereksiz hastane ziyaretleri miimkiin oldugunca sinir-
landirilmalidir.

Anahtar Kelimeler: Sars-Cov-2, Ameliyat oncesi, Ameliyat sonrasi, belirtiler
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INTRODUCTION

he Coronavirus disease 2019
(COVID-19) emerged in Wuhan,
China in December 2019 and has
become a global health problem [1].
This viral infection mainly affects the pulmonary
system, and due to the highly contagious nature
of the disease, concerns are raised regarding an-
esthesiology procedures during the pandemic [2-
4]. Since asymptomatic patients may spread the
virus, even during the incubation period [5], peri-
operative evaluation of all cases is vital for both

patients and healthcare professionals.

Patients who underwent surgeries during the in-
cubation period could progress to respiratory
failure or multi-organ dysfunction postoperative-
ly, experiencing a higher morbidity and mortality
rate [6,7]. It had been shown that the incubation
period for COVID-19 could persist for 14 days
after exposure, leading to the possibility of pre-
symptomatic transmission [5,8,9]. Testing all
asymptomatic surgical patients allowed physi-
cians to make a clinical judgment on the timing
of procedures. Testing also identified COVID-19
patients who would require specific facility setup
and perioperative airway management to prevent
transmission, thus minimizing exposure to health

care providers [10].

Symptom screening is another important aspect
of risk stratification because there are no specific
symptoms to distinguish COVID-19 from other
respiratory infections [1]. According to the Cen-
ters for Disease Control and Prevention (CDC)
and many other medical societies, screening
should include an assessment of the following
symptoms within the past 14 days: fever, head-
ache, chills, recent loss of taste or smell, cough,

and sore throat [11,12]. As patients might test

negative during the asymptomatic incubation pe-
riod, history regarding exposure to someone di-
agnosed with COVID-19 in the past 14 days also
must be noted. Patients who were identified via
symptoms and exposure screening must be moni-
tored appropriately for patient safety, contact

tracing, and spread prevention.

After all, the fact that the PCR test performed for
preoperative evaluation is negative does not
mean that patients are not infected. Questioning
of symptoms, and whether there is a history of
exposure, are more important. In addition, tho-
racic CTs (computed tomography), which is one
of the COVID-19 imaging methods, helps us in
some patients, but its place in preoperative evalu-

ation is not fully known yet.

In this study, we aim to examine the characteris-
tics of patients, laboratory findings and radiolog-
ical findings and the status of PCR tests in the
preoperative evaluation of patients undergoing an
operation in a pandemic hospital in terms of
COVID-19; and the evaluation of patients after
operation in order to present our recommenda-
tions in terms of examinations required to mini-

mize contamination in this process.

MATERIALS AND METHOD

A retrospective analysis was made on 420 pa-
tients who were planned to undergo surgery on
March 11, 2020 (the beginning of the pandemic
in our country) with a compulsory COVID-19
test in the preoperative evaluation. Among the
patients examined, about 26 of them were found
positive by the COVID PCR test preoperative
evaluation. In addition, a further 18 patients had
positive COVID PCR test results following sur-
gery. The data is shown in the flowchart in Fig-

ure 1.



The recorded data included patient de-
mographics, preoperative and postoperative
symptoms, and the history of exposure to
COVID-19. Also, the type of intervention, the
emergency status of the intervention together
with whether there is any alteration in the type of
intervention related to COVID-19 was ques-
tioned. The type of tests during preoperative an-
esthesiology assessment, together with their re-
sults, was recorded. Laboratory and radiological
findings of the patients were also recorded. The
operations of patients with preoperative Covid

PCR positivity were postponed.
Statistical Analysis

The normal distribution of numerical variables
was tested by the Kolmogorov-Smirnov Test.
Categorical variables are defined as frequency
and percentage, and continuous variables with
normal distribution are presented with mean and
standard deviations. Numerical variables without
normal distribution are presented by median and
interquartile ranges. The Chi-square test (or Fish-
er’s exact test) was used to describe the relation-
ship between two categorical variables. Two in-
dependent methods were compared with the Stu-
dent’s t-test, two independent medians were
compared with the Mann Whitney U Test, and
two dependent medians were compared with the
Wilcoxon Test. A p-value of less than 0.05 was
chosen to show a statistically significant differ-

ence between the parameters examined.
RESULTS

Preoperatively, 420 patients were screened retro-
spectively. The preoperative PCR test of 26 pa-
tients was positive. Postoperatively, the PCR test
of 18 patients was positive. The general charac-
teristics of the patient with a PCR positive pre

and postoperatively are shown in Table 1. Addi-

tional diseases were detected in 88.6% of 44 pa-

tients, 25 men and 19 women.

Symptoms were present in 50% of the patients.
The most common symptoms were fever and
cough. While an infiltrative lesion was observed
in 11.4% of patients on PA (posteroanterior)
chest radiography, lesions were observed in
273% of patients in thorax computed-
tomography. Thorax CT was not performed in
40.9% of 44 patients. Most of the lesions were
bilateral, peripheral, and ground glass density
(Table 2).

The median days for patients with positive post-

operative PCR test were 4 (min-max: 2-7) days.

When the postoperative and preoperative patients
were compared, we found only fever symptoms
to be statistically higher in those who were post-
operative PCR positive (Table 3). In the compari-
son of preoperative and postoperative PCR posi-
tive patients, no difference was found between
additional diseases and radiological involvement
(Table 3).

In terms of laboratory findings, lymphocyte level
was statistically lower and CRP level was higher

in postoperative patients (Table 4).

DISCUSSION

As COVID-19 became contagious and had a
mortal course, the functioning of the entire health
system changed. Elective surgeries, in particular,
have been postponed. However, emergency oper-
ations continued to be carried out in our hospital
by taking necessary precautions. While the cases
with an elective surgery plan were postponed in
most of the centers (as in our hospital), emergen-
cy cases together with oncological surgeries are

advised to be performed with precautions [13].



When the significant postoperative morbidity and
mortality rates associated with surgery in COVID
-19 patients were considered, all patients sched-
uled for surgery with suspected SARS-CoV-2
infection must undergo screening before their
surgery. Patients who test positive in preopera-
tive RT-PCR (real-time polymerase chain reac-
tion) must be managed on a case basis by the
clinical team treating them. Surgical decision-
making must include the emergency condition of
the patient, the supply of local hospital resources,
and possible postoperative outcomes in case the
operation is delayed for re-test purposes or to
eliminate any symptoms. If the surgery is not ur-
gent, and if the PCR test is positive in the pre-
operative period, it is appropriate to postpone the
surgery, and plan to do it in elective conditions.
The patient must be questioned in preoperative
evaluations for COVID-19 symptoms and a po-
tential history of SARS-CoV-2 exposure.

Because of the high level of SARS-CoV-2 shed-
ding in the upper respiratory tract, which is esti-
mated to begin two to three days prior to the on-
set of symptoms [9,14], asymptomatic or pre-
symptomatic persons with COVID-19 can trans-
mit the virus to others during this period [15] and
at other times during the disease course [16]. It
has been estimated that up to 17.9% of COVID-
19 cases could be asymptomatic [17] and that
approximately 44% of secondary cases in a co-
hort could have been infected during the pre-
symptomatic stage of index cases. Symptoms
were observed in 50% of our patients in our
study. While 45.4% of preoperative patients had
symptoms, 54.5% of postoperative patients had
symptoms. More than half of the patients were

asymptomatic.

In postoperative patients, symptoms also oc-

curred between 2-7 days, and the most common
symptom was fever. The emergence of symp-
toms in such a short time, especially between 2-3
days, does not suggest that the PCR negativity
taken in the preoperative period in some of these
patients is a false negative result. In addition,
postoperative fever can sometimes be because of
infection at the wound site or intra-abdominal
abscess, especially in intra-abdominal surgery.
Therefore, it would be wrong to directly attribute
the fever to COVID-19 in these patients. It
should also be considered that it can be multifac-
torial. Thus, the treatment management of these

patients becomes a little more difficult.

In addition, our study found that postoperative
PCR in 3 patients was attributed to positive com-
panion patients. Since hygiene and social dis-
tance are important to prevent contamination of
the disease, it is also necessary to follow these
rules in the postoperative period. In-hospital
transmission may also occur from asymptomatic
hospital personnel, however, it is not possible to

prevent this.

Hospital visits must be restricted to non-Covid
wards as much as possible. Besides in-hospital
visit restrictions, attention must also be paid re-
garding visit restrictions after discharge for a cer-
tain period. In fact, a postoperative isolation peri-
od can be identified in selected patient groups
with fever but without COVID PCR or COVID-

19 in imaging methods.

As it is seen, evaluating patient symptoms is in-
adequate as the only method to diagnose Covid-
19. Although the pandemic was characterized as
a respiratory disease in the early stages, gastroin-
testinal, cardiovascular, hematological, immuno-
logical and neurological symptoms of COVID-19
were also reported later [18-21].



Among these, only gastrointestinal symptoms
were detected in the absence of respiratory symp-
toms. For this reason, although there are no spe-
cific guiding parameters in the laboratory tests
during the preoperative period, besides question-
ing symptoms, there is an inflammatory response
in these patients. Potentially, COVID-19-related
immunological dysfunction can cause impair-
ments in hematologic, hepatic, and renal labora-
tory markers. In our study, there were reduced
lymphocyte values and increased CRP and D-
dimer values in the laboratory parameters of
some patients. However, these parameters are not
specific to the disease, but the CRP and D-dimer
values may be detected to be high in some pa-
tients with underlying diseases, especially can-
cer. Although useful in measuring the severity of
the disease, no individual laboratory marker pro-
vides a special benefit for the diagnosis of active
SARS-CoV-2 infection in a multisystem study.
For this reason, non-diagnostic laboratory studies
have little benefit in preoperative screening for
COVID-19.

The two prominent tests performed to screen the
COVID-19 virus during preoperative evaluation
are PCR, from a nasopharyngeal swab, and a
chest CT scan [22,23]. Chest CT was commonly
applied in preoperative evaluation during the
pandemic because it can show relevant aim and
indicative changes in the affected lungs, even in

the PCR false-negative patients.

In our study, a nasopharyngeal swab sample was
taken once for preoperative evaluation. A thorax
CT was obtained in 17 of the patients who were
found to be RT-PCR positive during preoperative
evaluation. While lesions were detected on CT in
50%, Thorax CT was normal in 78.6%. Howev-
er, taking the reported respective sensitivity and
specificity of the Chest CT as 94% and 37% into

account, some long-term detrimental conse-
quences of radiation exposure causes its applica-

tion with caution as well [24].

According to the literature, ground-glass opaci-
ties, consolidation, pleural thickening, interlobu-
lar septal thickening and air bronchogram are the
most common chest CT findings associated with
COVID-19. These lesions are more likely to be
seen in the lower lobes. However, there are dif-
ferences in reported CT characteristics with time
throughout COVID-19 disease [25]. Chest CTs
may have a greater sensitivity than RT-PCRs for
detecting respiratory involvement of the SARS-
CoV-2 infection, but multiple meta-analyses in
the literature estimate the modality to be below
40% for COVID-19 [26]. Therefore, while it is
not recommended to use only a Chest CT to
screen for SARS-CoV-2 infection [27], it may be
useful to characterize pulmonary involvement in
patients with COVID-19 confirmed by RT-PCR

tests.

There is limited data on the examination and
treatment of the SARS-CoV-2 infection, but
when we start from patients with COVID-19
PCR positivity in the early period of preoperative
and postoperative, detailed anamnesis and ad-
vanced imaging methods in preoperative patients
may be helpful. For patients with typical symp-
toms, ground-glass opacities may not be detected
in a chest radiograph. When clinical suspicion is
high, a Thorax CT can be planned for patients,
considering the urgency of operation and treat-
ment. However, routine Thorax CTs should only
be requested in the selected patient group, be-
cause of the cost to the health sector and the ex-
posure of the patient to radiation. It should be
kept in mind that it can be negative in the early
stages. suspected patients. Especially in patients

with postoperative early-stage COVID PCR

5



positivity, it raises the question of whether the
patient can be diagnosed with COVID if the sec-
ond COVID PCR sample was taken in the pre-

operative period.

In conclusion, no tests or findings indicate that a
patient does not definitely have COVID-19 in
preoperative evaluations. For this reason, we
need a multidisciplinary evaluation to minimize
false-negative results. In-hospital transmission or
transmission from relatives may occur in pa-
tients who test positive in a COVID PCR during
the postoperative period. Therefore, unnecessary
hospital visits must be limited as much as possi-
ble. Patients and their relatives should be in-
formed about typical COVID-19 symptoms in
patients discharged earlier in the postoperative
period. It must be kept in mind that even if fever
is not specific, it may occur because of COVID-

19 infection in hospitalized patients.
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420 patients were evaluated
preoperative between
11/03/2020-31/12/2020

394 patients had negative COVID-19
PCR before operation but 18 patients
had postoperative COVID-19 PCR

26 patients had preoperative COViD-19
PCR positive

10 patients had symptoms; 16 12 patients had symptoms; 6
patients had no symptoms patients had no symptoms

3 patients had infiltration on 2 patients had infiltration on
chest X-ray chest X-ray

sl 6 patients had lesion on CT ey 6 patients had lesion on CT

Figure 1. Follow chart of patients



Table 1. Characteristics of the patients included in the work

N %
Gender
Male 25 56.8
Female 19 43.2
Additional disease
Present 39 88.6
Absent 5 11,4
Diabetes mellitus
Present 18 40.9
Absent 26 59,1
Hypertension
Present 19 43.2
Absent 25 56,8
Chronic renal failure
Present 1 2.3
Absent 43 97.7
Coronary artery disease
PRESENT 7 15.9
ABSENT 37 84.1
Chronic obstructive pulmonary disease
Present 5 11.4
Absent 39 88.6
Cancer
Present 15 34.1
Absent 29 65.9
Blood group
A 21 51.2
B 5 12.2
0 15 36.6
Smoker 5 11.4
Quitted 15 34.1
Nonsmoker 24 54.5
Symptom
Present 22 50
Absent 22 50
Fever 11 25
Cough 11 25
Dyspnea 9 20.5
Surgical Departments
Orthopedics and Traumatology 17 38.6
Cardiovascular Surgeon 2 4.5
Gastroenterology 3 6.8
Neurosurgery 5 11.4
Gynecology and Obstetrics 2 4.5
General Surgery 15 34.1




Table 2. Radiological findings and treatments of patients in the work

N[ %
Infiltration in chest radiograph
Present 5 | 12.5
Absent 35| 87.5
Infiltration in Thorax CT
Present 12 | 46.2
Absent 14 | 53.8
Bilateral 10 | 83.3
Unilateral 2 |16.7
Diffuse 1| 83
Peripheral 11| 91.7
Ground glass opacity 12 | 100
Treatment
Inpatient 39 | 88.6
Outpatient 51114
Treatment
Chloroquine 1] 23
Favipiravir 41 1 93.2
Chloroquine and favipiravir 1|23
No treatment 1 [ 23
Steroid
Took 6 | 13.6
Did not take 38 | 86.4
Extended treatment 6 | 13.6
Antibiotic 7 1159
Discharge 38 | 86.4
Intensive care transport 4 | 9.1
Exitus 2 | 45




Table 3. Differences between symptoms and radiological findings in preoperative and postoperative patients

PREOPERATIVE | POSTOPERATIVE | P VALUE

Gender
Male 15(60%) 10(40%)
Female 11(57.9%) 8(42.1%) 1.000

Additional disease

Present 23(59%) 16(41%)

Absent 3(60%) 2(40%) 1.000
Symptoms

Present 10(45.5%) 12(54.5%)

Absent 16(72.7%) 6(27.3%) 0.125
Fever

Present 1(9.1%) 10(90.9%)

Absent 25(75.8%) 8(24.2%) 0.000
Cough

Present 5(45.5%) 6(54.5%)

Absent 21(63.6%) 12(36.4%) 0314
Dyspnea

Present 7(77.8%) 2(22.2%)

Absent 19(54.3%) 16(45.7%) 0.270

Infiltration in chest X-Ray
Present 3(60%) 2(40%)
Absent 23(65.7%) 12(34.3%) 1.000

Infiltration in thorax CT
Present 6(50%) 6(50%)
Absent 11(78.6%) 3(21.4%) 0.218




HB: Hemoglobine , HCT : Hematocrit , PLT : Platelet , ALT : Alanine aminotransferase , AST : Aspartate aminotransferase,

Table 4. Laboratory values between preoperative and postoperative patients

Parameter Group Mean + SD P Value
Preoperative 7885.77 £2205.51
WBC ) 0.583
Postoperative 8411.11 +£3694.93
NEUTROPHIL Preoperative 5660.00 £ 1943.25 0.17
Postoperative 6801.67 +2944.82
LYMPHOCYTE Preoperative 1379.62 + 685.67 0.037
Postoperative 983.89 + 525.58
HB Preoperative 11.84 +£2.05 0.07
Postoperative 10.71 £1.41
HTC Preoperative 3479 £ 5.41 0.189
Postoperative 32.42 £4.30
; 241884.62 = 106476.11
PLT Preoperative 0.72
Postoperative 253388.89 + 167508.08
GLUCOSE Preoperative 117.23 £35.84 0263
Postoperative 119.71 +£26.83
CREATININE Preoperative 1.07 £ 0.68 0.867
Postoperative 1.29 + 1.20
AST Preoperative 25.81 £ 14.27 0971
Postoperative 25.44 +14.25
ALT Preoperative 27.00 + 18.98 0057
Postoperative 16.61 = 8.40
CRP Preoperative 40.93 +41.13 0.022
Postoperative 86.89 + 73.53
PROCALCITONINE | Preoperative WIE==ID 0.829
Postoperative 0.32+0.51
Preoperative 752.95 £ 618.77
D-DIMER 0.161
Postoperative 1581.42 +£1551.70
APTT Preoperative 28.72 £ 6.91 0.498
Postoperative 26.59 £4.62
PTZ Preoperative 12.43 +£3.92 0398
Postoperative 12.78 £1.52
INR Preoperative 1.13+£0.53 0171
Postoperative 1.11 £0.13

CRP : C-reactive protein , APTT : Active partial thromboplastin time , PTZ : Prothrombin time, INR : International normalized

ratio
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Cocukluk Cag1 Tiiberkiiloz Olgularinda 1IL-12p40, IL-12Rp1, IFNyR1l, IFNyR2 Gen

Mutasyonlarinin Arastirilmasi

Investigation of IL-12p40, IL-12Rp1, IFNyR1, IFNYR2 Gene Mutations In Childhood Tuberculosis
|

Ozet

Amag: Cocukluk Cagi Tiberkiiloz Olgularinda IL-12p40, IL-12RB1, IFNyR1,
IFNyR2 Gen Mutasyonlariin Arastirilmas1” baslikli projede tiiberkiiloz genetik
yatkinlikta nemli oldugu diisiiniilen IL-12p40, IL-12 reseptdr B-subiinit (IL-
12RB1), IFNy reseptor 1 (IFNyR1), IFNy reseptor 2 (IFNyR2) genlerinde
meydana gelen mutasyonlarin tiiberkiiloz hastaligi ile iligskisinin arastirilmasi
amaclanmistir.

Gereg ve Yontem: Calisma kapsaminda ekstrapulmoner tiiberkiiloz hastalig1 olan
30 hasta olgu degerlendirmeye alinmistir. Hasta grubundan EDTA’Li kan
alinarak dizi analizi yontemiyle 1L-12B, IL-12RB1, IFNyR1, IFNyR2 genlerin-
deki mutasyonlar arastirtlmistir.

Bulgular: Yapilan arastirma sonucunda hasta grubunda IL-12B, IL-12Rf1, IF-
NyR1, IFNyR2 genlerinde mutasyon saptanmamasina karsin bu genlerde tiiber-
kiiloz hastaligina yatkinlik sebebi olabilecek polimorfizmler saptandi.

Sonug: Mikobakteriyel hastaliklara Mendelian yatkinlik (MHMY) etiyolojisinde
sorumlu olan genlerden dordiinii inceledigimiz EP TB tanili ¢ocuk hastalarda,
TB enfeksiyonlarina yatkinlik nedeni olabilecek degisiklikler tespit edilmistir.
Bu degisikliklerin klinik dneminin belirlenebilmesi icin kontrol olgularindaki
sikliklarinin ~ tespit edilmesi ve fonksiyonel c¢alismalarinin  yapilmasi
gerekmektedir

Anahtar Kelimeler: Tiiberkiiloz, Cocukluk Dénemi, MSMD, IFN-y-IL-12 Yolagi

Abstract

Objective: In the project titled "Investigation of IL-12p40, IL-12RB1, IFNyRI1,
IFNyR2 Gene Mutations in Childhood Tuberculosis Cases", 1L-12p40, IL12
receptor B-subunit (IL-12RB1), IFNy receptor 1 (IL-12RB1), which are thought
to be important in genetic susceptibility to tuberculosis IFNyR1), IFNy receptor
2 (IFNyR2) mutations were aimed to investigate the relationship between tuber-
culosis disease.

Materials and Method: Thirty patients with extrapulmonary tuberculosis disease
were evaluated within the scope of the study.

Blood with EDTA was taken from the patient group and mutations in IL-12B, IL
-12RB1, IFNyR1, IFNyR2 genes were investigated by sequence analysis method.
Results: As a result of the study, although no mutations were found in IL-12B, IL
-12Rp1, IFNyR1, IFNyR2 genes in the patient group, polymorphisms in these
genes that may cause susceptibility to tuberculosis disease were detected.
Conclusion: Four of the genes responsible for mycobacterial susceptibility
(MHMY) etiology were determined in pediatric patients with EP TB, which may
cause susceptibility to TB infections. In order to determine the clinical signifi-
cance of these changes, it is necessary to determine their frequency in control
cases and to conduct functional studies.
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GIRIS

iiberkiiloz (TB), Mycobacterium Tuber-

culosis Complex (MTC) olarak adlandi-

rilan bir grup mikobakteri tarafindan

olusturulan, birbirinden degisik klinik
goriiniimlerde olabilen kronik, nekrotizan bir
enfeksiyondur. Hastaligin olusumundan %97-99
oraninda M. Tuberculosis (MTB) sorumludur.[1]
Bir kisinin TB’a yatkinligim1 veya direncinin ol-
mas1 bulundugu etnik kokene gore degisiklik gos-
termektedir.[2] Mikobakteriyel Hastaliklara
Mendelian Yatkinlik ‘Mendelian Susceptibility
To Mycobacterial Diseases (MHMY)’ daha az
bilinen adiyla Familyal Atipik Mikobakteriyozis
(FAM, OMIM 209950) nadir goriilen konjenital
bir durumdur, mikobakteriyel enfeksiyona neden
olan ailesel kalitilan immiin yetmezlik ile karak-
terizedir. MHMY ‘ye sebep olan mutasyonlarin
sitkligt c¢ok dusiiktir (<I/milyon). MHMY
mutasyonlarmin  belirlenmesi  mikobakteriyel
enfeksiyonlarda, konak immunitesinin molekiiler
mekanizmalarinin ortaya konmasinda énemli rol
oynamaktadir.[3]

BCG ve EM ‘ye normal rezistans gdosteren
pediatrik  tiiberkiiloz olgularinda Mendelian
genetik etiyoloji olarak ilk tanimlanan neden
IFNyYR1 eksikligidir. MHMY olgularinda en sik
goriilen genetik etiyoloji ise otozomal resesif IL-
12RPB1 eksikligidir.[4] MHMY e sebep olan gen-
ler IL12-23 / IFNy yolaginda yer alirlar.[5] [FNy,
Th-1 ve NK hiicreleri tarafindan tiretilir ve mono-
niikleer fagositlerin iizerinde bulunan bulunan
IFNyR1 ve IFNyR2 komplekslerine baglanir. Bu
reseptor sinyallerinin {iretiminde, janus kinases
(JAK1, JAK?2) ve transkripsiyon sinyal {ireticileri
ve aktivatorleri (STAT1) TNF-a ile birlikte rol
almaktadir. Diger bir mekanizma ise, graniilosit-
leri yok eden perforin ve granulisin sitotoksik T
lenfositlerden salinir. IFNy iiretimi o6zellikle
IL12p70 ve diger sitokinler tarafindan regiile
edilmektedir (Sekil 1).[6]

Bu calismada ¢ocukluk ¢ag tiiberkiiloz olgulari-
na ait DNA’lardan tip 1 sitokin yolunda gorevli
genlerden olan IL-12B, IL-12RB1, IFNyRI,
IFNyR2 genlerindeki mutasyonlarin aragtirilmasi
planlanmistir.  Cocukluk  ¢ag1  tiiberkiiloz
olgularinda I1L-12p40, IL-12RB1, IFNyRI,
IFNyR2 mutasyon profilinin belirlenmesi ve
boylelikle dliimciil seyreden olgularda rastlanilan
gen mutasyonlarinin yetiskinlere gore daha
siddetli mikobakteriyel enfeksiyon gelisen
cocukluk donemindeki olgularda hastaliga neden
oldugu ortaya konmasi; c¢ocukluk donemi
tiiberkiilozlu olgularda tam1 ve tedavide yardimci
olacaktir.

MATERYAL-METOT
Olgu Segimi

Calismada klinik ve laboratuvar g¢alismalariyla
ekstrapulmoner tutulumu olan ¢ocukluk cagi tii-
berkiiloz olgular1 arastirilmistir. Klinik bulgular,
radyoloji, histopatoloji ve bakteriyoloji sonuglari
ile tiiberkiiloz tanisi konan ve en az {iclii antitii-
berkiiloz ilag¢ tedavisi baslanan olgular ¢aligmaya
dahil edilmistir. Yayma sonucunda aside direncli
bakteri tespit edilen hastalarda kiiltiir calismasi ile
kesin tan1 konulmustur. Ege Universitesi Tip Fa-
kiiltesi Tibbi Genetik Ana Bilim Dali Molekiiler
Genetik Laboratuvarinda 14°u kiz 16° s1 erkek
olmak {izere birbiriyle akraba olmayan 30 olgu
calismaya dahil edilmistir. Yaslar1 4 ay ile 17 yas
arasinda degisen olgularin yas ortalamasi + 8,8
yil’dir (Tablo 1). Ege Universitesi Tip Fakiiltesi
Arastirma Etik Kurulu onay1 (2012-TIP-049 no-
lu) alinip, goniilli olur formu imzalatildiktan
sonra hasta grubundan 2 ml EDTA’l tiipe kan
ornekleri alindu.

Olgularda Molekiiler Genetik Calisma

Olgulardan EDTA’l1 tiipe 2cc vendz kan Ornegi
alindi. Kan lenfosit hiicrelerinden protokole
uygun olarak, MagNa Pure LC DNA Isolation Kit
I (Product No: 0300039900001; Roche, USA) kiti
kullanilarak MagNa Pure Robotik DNA
izolasyon cihazi ile DNA izolasyonu yapildi.
Genomeplex WGA (Whole Genom
Amplification) kiti ( Product No: 029K0765;
Sigma, USA) kullanilarak DNA yetersiz olan
hastalarda tiim genom amplifikasyon yapild.
Calismaya dahil edilen olgulardan elde edilen
DNA’ lardan IFNGRI1, IFNGR2, IL12B ve
IL12RB1 genleri dizi analizi yontemi ile
incelendi. Elde edilen PCR iiriinlerin piirifikasyon
islemi yapildi. Son f{irlinler sekans cihazina
yiiklenerek analiz edildi. Plate’lere yiiklenen
ornekler, ABI PRISM® 3130 Genetik Analizore
yiiklendi. Ornekler CLC Genomics Workbench
programinda, http://www.ensembl.org/index.html
sitesindeki IFNGR1, IFNGR2, ILI2B ve
IL12RB1 gen dizilimi referans alinarak deger-
lendirildi. Calismada IFNGR1, IFNGR2, IL12B
ve IL12RB1 genlerine ait tiim kodlayic1 ekzonlar
ve ekzon-intron bileskeleri (10 bg) analiz edildi.
Saptanan degisiklikler Human Gene Mutation
Database (HGMD), Ensembl ve National Center
for Biotechnology Information (NCBI) veri ta-
banlar1 kullanilarak degerlendirildi.
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SONUCLAR

EP TB tanili 30 olgunun IFNGRI1, IFNGR2,
IL12B ve IL12RBI1 genlerinin dizi analizi
yapilmis olup, bu olgularda MHMY’ ye
etiyolojisinde yer alan 4 gende herhangi bir mu-
tasyon saptanmamustir. Ancak olgularda 6nceki
calismalarda da saptanan MHMY yatkinlig ile
iligskilendirilmis tek niikleotid polimorfizmleri
(Single-nucleotide polymorphism- SNP) tespit
edilmistir (Tablo 2-3-4-5-6). Sekiz hastada sadece
tek bir gende polimorfizmler tespit edilirken, 20
hastada birden fazla gende degisiklikler tespit
edilmistir.

IFNGR1 geninde dort polimorfizm tespit
edilmistir. Bu  degisikliklerden  1s7749390
polimorfizmi TB yatkinlikta rol oynayan bir
degisikliktir. IFNGR 2 geninde ise sadece 2
polimorfizm  tespit  edilmistir.  rs9808753
polimorfizmi TB yaninda baska enfeksiyon
hastaliklarinda da yatkinligr belirlenmis bir
degisikliktir.

IL12B  geninde TB yaktinligr literatiirde
gegmekte  olan  1s3212227  polimorfizmi
calismamizda %40 siklikta tespit edilmistir. Bu
gende tespit edilen bir baska degisiklik %40
siklikta buldugumuz rs1368439 polimorfizmidir.

MHMY tablosunda en sik karsilasilan etiyolojik
neden olan ILI12RB1 geni bizim ¢alismamizda da
en fazla degisikligin tespit edildigi gen olmustur.
Bu degisikliklerden 6zellikle klinik 6nemi heniiz
tam  belirlenmemis olan rs11575926 ve
rs141968777  polimorfizmleri  ¢alismamizda
MAF’ larina gore daha sik tespit edilmistir.

Sonug olarak MHMY etiyolojisinde sorumlu olan
genlerden dordiinii inceledigimiz EP TB tanili
cocuk hastalarda, TB enfeksiyonlarina yatkinlik
nedeni olabilecek degisiklikler tespit edilmistir.

TARTISMA

Mikobakteriyel hastaliklar, gelismekte olan {ilke-
lerde biiyiik saglik sorunu olmaya devam etmek-
tedir. TB, uzun yillar siiren sessiz dénemlerin
ardindan aktive olabilen bir hastaliktir. TB’de
kesin tedavi ya da korunma, hastaliga neden olan
genlerin ve iligkili immun mekanizmalarin aydin-
latilmasiyla miimkiin olabilecektir. Genetik fak-
torler hastaligin baslangi¢ yasini, prognozunu ve
enfeksiyonun nihai sonucunu etkilemektedir.
Irksal farkliliklar, ikiz ¢alismalari, hayvan
modelleri ve aile segregasyon analizleri TB’a yat-
kinlikta genetigin O6nemli bir rol oynadig1
hipotezini  desteklemektedir [7]. Davis ve
arkadaglarinin 1980 yilinda yayinladiklar1 bir ¢a-
lismada, Almanya-Liibeck’te MTB ile immiini-

zasyonlar1 yapilan 251 ¢cocugun, 47’sinde hastalik
olustugu, 127 c¢ocukta sadece radyolojik bulgu
ortaya c¢iktigi, ancak 77 c¢ocukta Olim
gerceklestigi  gosterilmistir.  Ayn1  doz as1
yapilmis, enfekte olduktan sonra ayni bakimi
almis ¢cocuklarda bu farkli klinik tablolarin ortaya
¢ikmasi ayni homojen toplumda yasayan bireyler
arasinda bile TB’ye kars1 yatkinligin oldugunu ilk
kez gosterilmistir. Motulsky ve arkadaglarinin
calismalarinda, Qu’Appelle Hintlilerinde TB ilk
olarak 1890 yilinda gosterildigi ve baslangicta
enfekte olan hastalarin %10’unda  6lim
gerceklestigi belirtilmistir. Ancak aradan gegen
40 yilda ailelerin yaris1 kaybedildigi icin 6lim
orant %0,2’ ye diismiistiir. Motulsky, bu durumu
TB kars1 yatkinlik nedeni olan genlere kars1 giiglii
secicilikle agiklamistir. [8] Gelismis diinyada
hastalik prevelansinda halen 1rklar arasindaki
farkliliklar rol oynamaktadir. William ve
arkadaslarinin 1990 yilinda Arkansas’ta 25000
bakimevi sakininde yaptiklar1 bir ¢alismada siyah
irkta TB enfeksiyonun prevelansinin beyaz irka
gore 2 kat yiliksek oldugu belirtilmistir (100).
Bulunan bu fark herhangi bir sosyal veya cevresel
faktorle  agiklanamazken,  konak  genetik
ozelliginin 6nemini vurgulamaktadir. Bir¢ok ikiz
calismasinda, MZ ikizlerde DZ ikizlere oranla
yiiksek konkordans bulundugu gosterimistir [9],
[10] ,[11]. Simond ve arkadaslarinin Ingiltere’de
yaptiklar1 ¢alismada TB i¢in konkordans oranlar1
MZ ikizlerde %32,7 bulunurken, DZ ikizlerde bu
oran %14 olarak bulunmustur. Mikobakteriyel
hastaliklarin ortaya ¢ikmasi patojen virulansi, ko-
nagin c¢evresel faktorleri gibi bircok duruma bagl
olsa da  konagin  genetik ozellikleri
mikobakterilere kars1 yamitta en Onemli rolii
oynamaktadir.

Mikobakteriyel Hastaliklara Mendelyan Yatkinlik
(Mendelian susceptibility to mycobacterial dis-
eases, MHMY, OMIM 209950) nadir goriilen
konjenital bir durum olup familyal atipik
mikobakteriyozis (FAM) olarak da bilinmektedir.
MHMY ‘den IFNGR1, IFNGR2, STATI, IL12B
IL12RB1, TYK2 ve NEMO genlerindeki mutas-
yonlar sorumlu tutulmaktadir. MHMY genlerin
kalitim ve klinik prezentasyonundan dolay1 yiik-
sek allellik heterojenite gosteren bir hastalik
grubudur. MHMY genetik etiyolojisinde ilk
tanimlanan  degisiklik IFNGRI1  genindeki
mutasyondur [12]°[13]. IL12-23 / IFNy yolagin-
da gorevli genlerdeki mutasyonlar MHMY
klinigine sebep olmaktadir[14]. Mikobakteriyel
hastaliklara yatkinlikta molekiiler diizeyde ilk
yaym ise 1995 yilinda Levin ve arkadaslar
tarafindan tanimlanmustir [15].
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Caligmamizda klinik ve laboratuvar ¢aligmalariy-
la ekstrapulmoner tutulumu olan pediatrik tiiber-
kiiloz olgular1 arastirilmistir. EP TB tanili 30 ol-
gunun IFNGRI1, IFNGR2, IL12B ve IL12RBI1
genlerinin dizi analizi yapilmistir. Olgularda
MHMY ’ye sebep olabilecek herhangi bir mutas-
yon saptanmamakla birlikte TB’ye yatkinligi
aciklayabilecek SNP’ler tespit edilmistir. Calis-
mamizda klinik ve laboratuvar caligsmalariyla
ekstrapulmoner tutulumu olan 30 pediatrik tiiber-
kiiloz olguda IFNGR1 dizi analiz yapilmistir. Er-
ken baslangichi enfeksiyon Oykiisii bulunan,
lenfadenopati, kilo kaybi, ates gibi OR komplet
IFNGR1 eksikligi bulunan olgularla benzer klinik
bulgular1 olan olgularda IFNGR1 geninde
herhangi bir mutasyon saptanmamistir. IFNGR1
geninde meydana gelen resesif komplet klinik
prezentasyonun yaninda resesif parsiyel klinige
sebep olacak mutasyonlarda meydana
gelmektedir.  Resesif  parsiyel  IFNGRI1
eksikliginde yiiksek IFNy konsantrasyonuna rag-
men hiicresel yanitin azaldigr gosterilmistir [16].
Resesif parsiyel IFNGR1 eksikligi olan olgularda
resesif komplet IFNGR1 eksikligi olan olgulara
oranla daha hafif klinikleri oldugu goriilmektedir.
Yaptigimiz ¢alismada 30 olguda yapilan IFNGR1
gen dizi analizinde herhangi bir mutasyon
saptanmadi ancak TB’ye yatkinlig1 aciklayabile-
cek SNP’ler tespit edildi. Mindr allel frekansi
(MAF) %1 olan rs11914 (p.S350S) degisikligi
arastirdigimiz 30 ekstrapulmoner TB olgusunun
4’1linde tespit edildi.

Ekstrapulmoner TB tanili 3 olguda BCG negatif
saptanirken. Ug olgunun da kiiltiir ¢alismasinda
MTC iiremesi tespit edildi. IFNGR1 genindeki
degisiklikler TB yaninda baska immiinolojik
hastaliklarda da arastirilmistir. Torres ve arka-
daglarmin 2009 yilinda yaptig1 bir ¢aligmada 216
graniilomlarla seyreden dev hiicreli arterit (GCA)
tanil1 hastada ve 460 kontrol olgusunda TagMan
allele discrimination assay yontemiyle IFNGR1
geninde  rs1327474  (-611A/G), 1s11914
(+189G7C) ve rs7749390 (+95C/T)
polimorfizmleri tespit edilmistir. rs 11914
degisikligi yatkinlik nedeni olarak
yorumlanmamistir  [17].  IFNGR1  geninde
saptadigimiz diger bir degisiklik MAF’ 1 %45

olan rs 7749390 (c.85+10T>C) degisikligidir. Bu
degisikligi EP TB tanili hastalarimizin 4’iinde
saptadik. Olgularin hicbirinde ek baska bir
hastalik bulunmamistir. Bu degisikligin bizim
calismamizdaki orant %13.3 olarak
hesaplanmistir, MAF’1 ile arasinda fark olmasi
bizim toplumumuzda bu degisikligin daha nadir
goriilmesiyle iligkili  olabilecegi gibi  bu
degisikligin TB enfeksiyonuna koruyuculukta rol
oynayabilecegini de gosterebilir. Bu konuda kesin
karar verebilmek icin kontrol grubunda sikliginin
belirlenmesi  ve  fonksiyonel c¢alismasinin
yapilmast gerekmektedir. He ve arkadaslari
Cinliler arasinda yaptiklar1 ¢alismada rs7749390
ve 152234711 polimorfizmleri ile tliberkiiloz
arasinda anlamli genetik iligki saptamislardir ve
bu bulguyu IFNGR1’in tiiberkiiloza yatkinlik ile
iligkili olabilecegi seklinde yorumlamiglardir.
Calismamizda bir olguda ise MAF’1 %2 olan
rs18874154  (p.L467P)  degisikligi  tespit
edilmistir. Yaptigimiz ¢aligmada sikligt MAF ile
uyumlu olarak %3,3 cikmustir. Ancak bu degisi-
kligin herhangi bir ¢calismada TB yatkinlig1 yapa-
bilecegi belirtilmemistir. Bu degisiklik 2003
yilinda Aoki ve arkadaslarimin yaptigi bir
calismada ilk kez tanimlanmis. 6/89 allerjik has-
tada tespit edilen bu degisiklik saglikli 72 kontrol
olgusunda tespit edilmemis. Ayni ¢alismada bazi
alerjik hastaligt olan bireylerde IFNGR dis-
fonksiyonu oldugu bu hastalarda IFNGR1 genin-
deki L467P degisikliginin yatkinlik i¢in aday ola-
bilecegi belirtilmistir [18].

MHMY’de nadir etiyolojik nedenlerinden biri
IFNGR2 geninde meydana degisikliklerdir. IF-
NGR2 eksikligi olan hastalarda protein ekspres-
yon temeline dayanan 2 form tanimlanmustir. Tlk
formda cerceve kaymasi mutasyonu sonucu olu-
san stop kodonu intraselliiler protein yapisini boz-
makta bunun sonucunda da hiicre ylizeyinde re-
septor tespit edilememektedir. Dorman ve arka-
daglarn tarafindan IFNGR2 geninde ilk tanimla-
nan mutasyon olan c.278 279delAG degisikligi,
bu mekanizmayla etkili olmaktadir [19].
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Calisma grubumuzda IFNGR2 geninde klinikle
iliskili olan iki SNP bulunmustur. Bu SNP’lerden
bir tanesi daha once Vogt ve arkadaslarinin
663del27 mutasyonu saptadiklar1  hastada
saptadiklar1 SNP olan, MAF’1 %26 olan
1s9808753 (p.Q64R) degisikligidir. Bu degisikligi
saptadiimiz 4 ekstrapulmoner TB hastasinda
klinik tutulum farklilik goOstermesine ragmen
hepsinde kiiltlirde MTC iiremesi olmustur. SNP
rs9808753 Hepatit B hastalarinda yapilan bir
caligmada 50 yasin  altindaki  olgularda
“saptanamayan HBV DNA” pozitifligi riskinin
azalmasiyla iligkili bulunmustur. Bu degisikligin
Kim ve arkadaslarinin yaptig1 bagka bir ¢aligsma-
da ise kronik myeloid 16semi hastalarinda
imatinib tedavisinde yanitta azalmaya neden
oldugu bildirilmistir [20]. Calismamizda saptanan
diger SNP rs11910627(c.561+11C>G)’in klinik
onemi heniiz belirsizdir.

IFNy yanitin1 kontrol eden IFNGR1 ve IFNGR2
genleri iken IFNy iiretimini kontrol eden IL12B
ve IL12RB1 genleridir. IL-12, [FNy {retimi i¢in
krittk Oneme sahip bir sitokindir. Fare ve
insanlarda, IL12A geni tarafindan kodlanan 35-
kDA hafif zinciri (p35) ve IL12B tarafindan
kodlanan 40-kDA agir zincir (p40) IL-12p70
heterodimerik sitokinini olusturmaktadir [21]
[22]. IL-12 T lenfosit, NK iizerinde bulunan
reseptorlerine baglanir, bdylece IFNy indiiklenir .
IL12p40 eksikligi (OMIM 151561) MSMD eti-
yolojisinde nadir goriilen nedenlerdendir. IL12B
tarafindan kodlanan IL-12p40 subiinitesinin ek-
sikligi klinik tablodan sorumludur. MHMY klini-
gine sahip hastalarin <%9 kisminda etiyolojisinde
sorumlu olan IL12B genindeki mutasyonlardir
[23]. Serimizde IL12B geninde 4 farkli polimor-
fizm  goriilmiistir.  Abdominal TB  ve
ekstrapulmoner TB olgusu olan 2 hastada MAF1
%1 olan rs3213096 saptanmistir. 2010 yilinda
Moller ve arkadaslarmin yaptigi calismada, 800
TB olgusunda IL12B geni dahil olmak iizere 8
gende 1s3213096 degisikligini de igeren 54 poli-
morfizm tespit edilmistir. 432 TB hastasinda
1s3213096 sikligi %6 olarak bulunurken, 482
kisilik kontrol grubunda rs3213096 sikligi %9
olarak bulunmus. Sonu¢ olarak rs3213096

hastalik tablosu ile iliskilendirilmemistir [24].
Calismamizda ise 1s3213096 degisikliginin
sikligt % 6.6 olarak bulunmustur. MAF’ 1 %l
oldugu dikkate alininca bu farkin anlamli olup
olmadiginin  belirlenebilmesi  i¢in  kontrol
grubundaki  sikligmin  belirlenmesi  gerek-
mektedir. MAF’1 %34 olan 153212227
(c.*159A>C)  degisikligi  calismamizda 12
hastada tespit edilmistir. Morris ve arkadaslarinin
2010 yilinda yaptiklart bir ¢alismada rs3212227
degisikliginin pulmoner TB i¢in yatkinlik nedeni
oldugu bildirilmistir, bu calismada rs3212227
degisikligi icin oOzellikle evrimsel siirecte
korunmus  bolgede yer aldigi  ozellikle
vurgulanmigtir. Chen ve arkadaglarinin  Cin
popiilasyonunda yaptigi bir calismada IL12B
geninde saptanan rs3212227 degisikliginin astim
hastaligina yatkinlig1 arttirdigi bildirilmistir [25].
MAF’1 %8 olan rs1368439 polimorfizmi IL12B
geninde saptadigimiz bir diger SNP’tir. Bu degi-
siklik bizim c¢alismamizda 12 olguda yani %40
sikliginda tespit edilmistir. Bu kadar yiiksek bir
frekansla bu degisikligin saptanmasi, bu degisik-
ligin hastaliga yatkinlikta O6nemli olabilecegini
diistindiirmektedir. Ancak bu degisikligin, TB
yatkinligina yol agip agmadigini agiklayabilmek
icin fonksiyonel ¢alismalarin yapilmasi ve kont-
rol grubunda sikligiin belirlenmesi gerekmekte-
dir. Ayrica; rs3213096, rs1368439 ve rs3212227
polimorfizmleri, Wijst ve arkadaslarinin astim ile
Vitamin D yolag1 arasindaki iliskiyi aragtirdiklar
calismada analiz edilmis ancak anlamli bulguya
ulasilamamistir [26]. 3’UTR bolgesinde tespit
edilen rs34324765 polimorfizminin MAF degeri
ve klinik 6nemi bildirilmemistir. Ancak bizim
calismamizda %?26,6 sikliginda tespit edilmistir.
Bu degisikligin TB yatkinliginda roliiniin olup
olmadigmmin  anlasilabilmesi  icin  kontrol
olgularinda sikliginin belirlenmesi ve fonksiyonel
caligmasinin yapilmasi gerekmektedir.

IL-12RB1 eksikligi (OMIM 601604), MHMY ’de
en sik karsimiza c¢ikan etiyolojik nedendir [27].
IL-12 birbirinden farkli, bl ve b2 iki alt grup
icermektedir. IL-12 kompleksi T hiicre ve NK
hiicrelerinde yiiksek diizeyde bulunmaktadir.
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Flynn ve arkadaglarinin 1993 yilinda, Cooper ve
arkadaslarinin 1997 yilinda fareler iizerinde yap-
tiklar1 ¢alismalarda ve Modin ve arkadaslarinin
1997 yilinda yaptiklar1 ¢calismalarda mikobakteri-
yel patojenlere karst  hiicresel immiinite
gelisiminde IL-12 ve IFNy birlikte etkili olduklari
gosterilmistir.  Bu  hastalarda mikobakteriyel
enfeksiyonlarin yani sira ikincil enfeksiyonlara,
ozellikle zayif virulans Ozellik  gosteren
mikobakterilerle olusan immiin yanit olugturmak-
tadir [28]. MAF’1 %26 olan rs11575934 (p.Q214)
degisikligi, calismamizda 10 hastada tespit edildi.
Kiiltiirde tireme olan hastalarda MTC tliremistir.
Altare ve arkadaslarmin yaptig1 calismada
degisiklik hasta bireyde homozigot anne-
babasinda ise heterozigot tespit edilmistir. Bizim
calismamizda ise 2’si TB lenfadenit, biri abdomi-
nal TB ve bir digeri MSS TB olan 4 olgu disinda
diger 6 olguda rs11575934 degisikligi heterozigot
olarak tespit edilmistir. Ayrica olgularin
hicbirinden anne-baba ¢aligmasi yapilmamuistir.
Fieschi ve arkadaslarinin 2003 yilinda yaptiklari
yayinda 17 iilkeden komplet IL-12RB1 eksikligi
olan 41 hasta incelenmis, ¢ocukluk doneminde
zay1f patojen olan salmonella, BCG veya ¢evresel
mikobakteriler tarafindan enfekte edilmis 34
hastada firsat¢1 enfeksiyon tanisi bulunmaktadir.
2003 yilinda yapilan bu c¢alismada Q214R
degisikliginin polimorfizm olarak kabul edildigi
yaymlanmigtir [29]. Akahoshi ve arkadaslarinin
2002 yilinda yine Japonya’da yaptiklar bir ¢alis-
mada 98 TB hastas1 ve 197 saglikli kontrol gru-
buna ait DNA’larda IL12RB1 geni dizi analizi
yapilmistir. Analiz sonucunda ekstraselliiler bol-
gede yer alan Uli¢ missense varyasyon olan
rs11575934, rs375947, rs401502 ve sinonim
varyasyon olan rs17852635 tespit edilmistir.
Sonu¢ olarak rs11575934, rs375947, rs401502
degisikliklerini homozigot tasiyan bireylerde TB
enfeksiyonuna yatkinlik oldugunu gostermislerdir
[30]. Bizim ¢alismamizda 2 hastada bu
degisiklikler homozigot olarak tespit edilmistir.
Bu polimorfizmlerin bizim toplumumuzda da TB
yatkinlik nedeni olabilecegini vurgulamak ig¢in
kontrol olgularindaki sikliginin  belirlenmesi
gerekmektedir. Bizim c¢alismamizda da klinikle
iligkili en fazla SNP (10 adet) IL-12RB1 geninde
izlenmistir. Bu gruptaki 7 SNP (rs11575934,

rs17852635, rs375947, rs401502, rs11086087,
rs11575926 ve rs17885102) Yancoski ve arka-
daslarinin 2008’de Avrupa popiilasyonunda yap-
t1g1 calismada analiz edilmistir. Remus ve arka-
daglariin yaptiklar1 bir ¢alismada, kiiltlir pozitif
pulmoner TB hastasi 157 ¢cocuk bulunan 101 Fas-
I1 aileden rastgele secilen 40 hastada IL12RBI
geninin promotor, ekzon ve ekzon-intron birleske
bolgeleri analiz edilmistir. rs436857
polimorfizmin IL12RB1 mRNA’nin islenmesini,
translasyonu ve stabilitesini etkileyebilecegi an-
cak bunun i¢in ¢alismalar yapilmasi1 gerektigi be-
lirtilmistir [31].Bizim ¢alismamizda 6 olguda
rs436857 degisikligi saptanmistir ancak bu olgu-
larin hepsinde degisiklik heterozigot olarak tespit
edilmistir. 30 EP TB hastasinin 6’sinda
rs11575926 polimorfizmi tespit edilmistir. Kiil-
tirde iireme olan, lenf tutulumu goriilen iki
hastada bu degisiklik homozigot olarak tespit
edilmistir. MAF’1 %7 olan bu degisikligin
calismamizdaki siklig1 %20 olarak tespit edilmis-
tir. Vosse ve arkadaslar1 2013 yilinda yaptiklar
calismada rs11575926 polimorfizmini zararsiz
olarak bildirilmistir. Ancak 2010 yilinda Beau-
coudrey ve arkadaslarinin 30 iilkeden 141 hastada
yaptiklar1 ¢alismada bu polimorfizm zararli ola-
rak belirtilmistir. Sonucta TB yatkinligina neden
olup olmadiginin belirlenebilmesi i¢in fonksiyo-
nel ¢alismalariin ve kontrol grubunda sikliginin
belirlenmesi gerekmektedir [31]. rs141968777
degisikliginin klinik o6nemi simdiye kadar
bildirilmemistir. Ancak  mutation  taster
programinda polimorfizm olarak bildirilmektedir.
MAF’1 %<1 olan polimorfizmin ¢aligmamizdaki
sikligt %6 olarak tespit edilmistir. TB
yatkinlikta oneminin
belirlenebilmesi  i¢cin  kontrol  olgularinda

enfeksiyonlarina

sikliginin belirlenmesi gerekmektedir. iki hastada
herhangi bir degisiklik tespit edilmemistir. Her
iki hastada da kiiltiirde lireme tespit edilmemistir.

Sekiz hastada sadece tek bir gende polimorfizm-
ler tespit edilirken, 20 hastada birden fazla gende
degisiklikler tespit edilmistir. Bu birlikteliklerin
TB enfeksiyonuna yatkinliktaki roliinii belirleye-
bilmek i¢in, bu polimorfizmlere ait fonksiyonel
calismalarin yapilip, kontrol olgularindaki siklik-
larinin belirlenmesi gerekmektedir.
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Konagin TB’ye kars1 reaksiyonunu etkileyen po-
limorfizmlerin  belirlenmesi  hasta  ydnetimi
acisindan Onemlidir. Bununla birlikte; bizim
calismamizda da oldugu gibi, saptanan
polimorfizmlerin biiyiik kisminin klinige etkisi su
an i¢in belirsizligini korumaktadir. Bu nedenle,
bu konuda yapilacak genis seri ¢alismalarina ve
Ozellikle vaka kontrol c¢alismalarina ihtiyag
vardir. Bu caligmalarin sonuglarina gore tii-
berkiiloza yatkinliga neden olan genetik faktorler
aydinlatabilir ve hedefe yonelik 6zgiin tedavilerin
gelistirilmesi miimkiin olabilir.

SONUC

Bu calismada ekstrapulmoner tiiberkiiloz tanili 30
cocuk hastada MHMY tablosundan sorumlu tip1l
sitokin kaskadinda gorevli olan IFNGRI,
IFNGR2, IL12B ve ILI2RBI1 genleri analiz
edilmistir. Bu analiz edilen bolgelerde herhangi
bir  mutasyon  saptanmamasma  ragmen
tiberkiiloza  yatkinlikta  rol  oynabilecegi
diisiiniilen polimorfizmler tespit edilmistir. 8
hastada tek bir gende polimorfizmler tespit
edilirken, 20 hastada birden fazla gende
degisiklikler tespit edilmistir. Bu birlikteliklerin
TB  enfeksiyonuna  yatkinliktaki  roliinii
belirleyebilmek i¢in, bu polimorfizmlere ait

fonksiyonel  calismalarin  yapilip,  kontrol
olgularindaki sikliklarinin belirlenmesi
gerekmektedir. IFNGR1 geninde dort

polimorfizm tespit edilmistir. Bu degisikliklerden
rs7749390 polimorfizmi TB yatkinlikta rol
oynayan bir degisikliktir. IFNGR2 geninde ise
sadece 2 polimorfizm tespit edilmistir. rs9808753
polimorfizmi TB yaninda bagka enfeksiyon
hastaliklarinda da yatkinligi belirlenmis bir
degisikliktir. IL12B geninde TB yaktinlig1 litera-
tirde gecmekte olan rs3212227 polimorfizmi
calismamizda %40 siklikta tespit edilmistir. Bu
gende tespit edilen diger degisiklik %40 siklikta
buldugumuz rs1368439 polimorfizmidir. Ancak
bu degisikligin 6nemi fonksiyonel caligsmalarla ve
kontrol olgularindaki sikliginin belirlenmesi ile
acikhiga kavusabilecektirr MHMY tablosunda en
sik karsilagilan etiyolojik neden olan IL12RBI
geni bizim c¢alismamizda da en fazla degisikligin
tespit edildigi gen olmustur. Bu degisikliklerden

ozellikle klinik 6nemi heniiz tam belirlenmemis
olan rs11575926 ve rs141968777 polimorfizmleri
calismamizda daha sik tespit edilmistir.

Calismamizda kontrol grubunun olmamasi ve is-
tatistik degerlendirme yapilamamis olmasi bulu-
nanan polimorfizmlerin bizim toplumumuzdaki
Oneminin tam belirlenebilmesinde bir kisitliliga
yol agmaktadir. Calismadaki bir diger kisitlilik
ise bulunan varyantlar i¢in fonksiyonel ¢aligsmala-
rin yapilamamis olmasidir.

Cocukluk cag tiiberkiiloz olgularinda IL-12p40,
IL-12RB1, IFNyR1, IFNyR2 mutasyon profilinin
belirlenmesi  ve agir seyreden olgularda
rastlanilan gen mutasyonlarinin ortaya konmasi;
cocukluk donemi tiiberkiilozlu olgularda tani ve
tedavide yardimer olacaktir.

TESEKKUR: Bu projenin gergeklestirilmesi icin
gerekli destegi saglayan Ege Universitesi Rektor-
ligli Bilimsel Aragtirma  Projeleri  Alt
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Tablo 1: Calismaya dahil edilen olgulara ait veriler

No Yas/ Cinsiyet Klinik Form BCG Kiiltiir Ev I¢i Temas
1 17/K EP/ TB Lenfadenit Pozitif Negatif Var
2 6/E EP Pozitif Pozitif Yok
3 11/E EP/ TB Lenfadenit Pozitif Negatif Var
4 15/E EP/Abdominal TB Pozitif Pozitif Yok
5 9/E EP/ Vertebra TB Negatif Pozitif Yok
6 4/K EP/MSS TB Negatif Pozitif Var
7 14/K EP/ TB Lenfadenit Pozitif Pozitif Yok
8 16/K EP/Abdominal TB Negatif Negatif Yok
9 4AY/E EP/MSS TB Negatif Pozitif Var
10 3/E EP/ Miliyer TB Pozitif Pozitif Yok
11 3/E EP/ Abdominal TB Pozitif Negatif Yok
12 4/K EP Pozitif Negatif Var
13 2/E EP Negatif Negatif Yok
14 /K EP Pozitif Negatif Yok
15 14/K EP Pozitif Negatif Var
16 14/E EP/ TB Lenfadenit Negatif Negatif Var
17 12/E EP Pozitif Pozitif Yok
18 2/E EP Negatif Pozitif Var
19 2/E EP Pozitif Negatif Yok
20 5/K EP Negatif Negatif Yok
21 14/K EP/ Abdominal TB Negatif Negatif Yok
22 15/E EP/ TB Lenfadenit Negatif Pozitif Var
23 14/K EP/ Genital TB Pozitif Pozitif Yok
24 9/E EP/ Abdominal TB Negatif Pozitif Yok
25 14/K EP/ TB Lenfadenit Pozitif Negatif Yok
26 13/K EP/abdominal Tbc Negatif Pozitif Var
27 8/E EP/ Abdominal TB Pozitif Pozitif Yok
28 12/E EP/MSS TB Negatif Pozitif Var
29 8/K EP/ TB Lenfadenit Pozitif Negatif Yok
30 3/K EP/MSS TB Negatif Negatif Yok

EP:Ekstrapulmoner,
MSS: Merkezi Sinir Sistemi
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Tablo 2: Calismamizda Arastirilan Genlerde Saptanan Polimorfizmler

HASTA NO IFNGR1 IFNGR2 IL12B IL12RB1
rs436857 heterozigot
rs11575934 heterozigot
1 N rs9808753 heterozigot N rs17852635 heterozigot
rs375947 heterozigot
rs401502 heterozigot
2 N N N rs436857 heterozigot
3 N N N N
rs11086087 heterozigot
1511575934 heterozigot
4 N rs9808753 heterozigot rs3213096 heterozigot rs17852635 heterozigot
rs375947  heterozigot
rs401502  heterozigot
rs11575934 heterozigot
. . rs17852635 heterozigot
5 rs11914 heterozigot | rs9808753 heterozigot N TBTS0ATIN e
rs401502  heterozigot
; rs3212227 heterozigot
e sl ooz 7ot . rs34324765 heterozigot N
rs11910627 heterozi-
rs1368439homozigot rs375947 heterozigot
L bl vl SIS Igiigio- rs3212227 heterozigot rs1368439 heterozigot
zigot
g . 1511910627 heterozi- . rs11086087 heterozigot
got rs11575934 heterozigot
. 11575926 heterozigot
1s7749390heterozi- ® -
1$9808753 heterozigot 1511575934 heterozigot
9 got rs1887415hete- . N rs17852635 heterozigot
rozisot rs1190627 heterozigot 15375947  heterozigot
g rs401502  heterozigot
10 N N 1s3212227 homozigot rs17885102 heterozigot
rs1368439 heterozigot rs368721970 heterozigot
rs436857  heterozigot
rs7749390heterozi- 1rs3212227 homozigot rs11575926 heterozigot
11 N rs1368439 homozigot 1517852635 heterozigot
got 1375947  heterozigot

rs401502  heterozigot
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rs1368439 homozigot

12 N rs34324765 heterozigot rs141968777 heterozigot
rs3212227 heterozigot
rs1368439 homozigot
13 N ) N
rs3212227 heterozigot
rs7749390heterozi- )
14 rs3213096 heterozigot N
got
rs1368439 homozigot
15 N rs34324765 heterozigot N
rs3212227 heterozigot
15 rs41288981hetero- rs1368439 heterozigot .
zigot rs34324765 heterozigot
rs1368439 homozigot 3
17 N 1534324765 heterozigot rs141968777 heterozigot
18 N rs34324765 heterozigot N
) 1s3212227 heterozigot )
19 rs11914heterozigot ) rs368721970 heterozigot
rs1368439 homozigot
rs11575926 heterozigot rs17852635
) heterozigot rs375947  heterozigot
20 N rs1368439 heterozigot i
rs401502  heterozigot
rs368721970 heterozigot
rs11086087 heterozigot rs11575934
o ~ rs3212227 heterozigot heterozigot rs17852635 heterozigot
1rs34324765 heterozigot rs375947  heterozigot rs401502
heterozigot
rs436857  heterozigot rs11575926
% rs7749390 heterozi- rs3212227 heterozigot homozigot rs11575934 homozigot
got rs1368439 homozigot rs17852635 homozigot rs375947
homozigot rs401502 homozigot
rs375947 heterozigot rs401502 hete-
23 N N .
rozigot
i rs3212227 heterozigot
24 rs11914 heterozigot i N
rs1368439 homozigot
. rs11575926 homozigot rs11575934
rs3212227 heterozigot . .
25 N . homozigot rs17852635 homozigot
rs34324765 heterozigot )
rs436857 heterozigot
rs375947 heterozigot rs401502 hete-
26 N N .
rozigot
rs11575926 heterozigot rs11575934
27 N N homozigot rs375947 homozigot
rs401502  homozigot
28 N N rs11575934 homozigot
29 N N N
30 N N rs 436857 heterozigot
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Tablo 3: IFNGR1 Geninde Saptanan Polimorfizmler

Hasta No Yas/ Cinsiyet Klinik Form IFNGR1 Geninde Saptanan Polimorfizmler
1 EP/ TB Lenfa-
17/K denit N
2 6/E EP N
3 EP/ TB Lenfa-
11/E denit N
4 EP/ Abdominal
15/E TB N
5 EP/ Vertebra
9/E TB rs11914 heterozigot
6 4/K EP/ MSS TB rs11914 homozigot
7 EP/ TB Lenfa-
14/K denit N
8 EP/ Abdominal
16/K TB N
rs 7749390 heterozigot
9
4 ay/E EP/ MSS TB rs1887415 heterozigot
10 3/E EP/ Miliyer TB N
11 EP/ Abdominal
3/E TB 157749390 heterozigot
12 14/K. EP N
13 2/E EP N
14 1/K EP rs 7749390 heterozigot
15 9/K EP N
16 EP/ TB Lenfa-
14/E denit rs41288981 heterozigot
17 12/E EP N
18 2/E EP N
19 2/E EP rs11914 heterozigot
20 5/K EP N
21 EP/ Abdominal
14/K TB N
2 EP/ TB Lenfa-
15/E denit rs7749390 heterozigot
23 14/K EP/ Genital TB N
24 EP/ Abdominal
9/E TB rs11914 heterozigot
25 EP/ TB Lenfa-
14/K denit N
2 EP/ Abdominal
13/K TB
27 EP/ Abdominal
8/E TB N
28 12/E EP/ MSS TB N
29 EP/ TB Lenfa-
8/K denit N
30 3/K EP/ MSS TB N
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Tablo 4: IFNGR2 Geninde Saptanan Polimorfizmler

IFNGR2 Geninde Saptanan Polimorfizm-

LR Yas/ Cinsiyet Klinik Form ler
1 17/K EP/ TB Lenfadenit rs9808753 heterozigot
2 6/E EP N
3 11/E EP/ TB Lenfadenit N
4 15/E EP/ Abdominal TB rs9808753 heterozigot
S 9/E EP/ Vertebra TB rs9808753 heterozigot
6 4/K EP/ MSS TB N
7 14/K EP/ TB Lenfadenit rs11910627 heterozigot
8 16/K EP/ Abdominal TB rs11910627 heterozigot
rs9808753 heterozigot
’ 4 ay/E EP/ MSS TB rs1190627 heterozigot
10 3/E EP/ Miliyer TB N
11 3/E EP/ Abdominal TB N
12 14/K EP N
13 2/E EP N
14 1/K EP N
15 9/K EP N
16 14/E EP/ TB Lenfadenit N
17 12/E EP N
18 2/E EP N
19 2/E EP N
20 5/K EP N
21 14/K EP/ Abdominal TB N
22 15/E EP/ TB Lenfadenit N
23 14/K EP/ Genital TB N
24 9/E EP/ Abdominal TB N
25 14/K EP/ TB Lenfadenit N
26 13/K EP/ Abdominal TB N
27 8/E EP/ Abdominal TB N
28 12/E EP/ MSS TB N
29 8/K EP/ TB Lenfadenit N
30 3/K EP/ MSS TB N

27



Tablo 5: 12B Geninde Saptanan Polimorfizmler

Hasta
No Yas/ Cinsiyet Klinik Form 1112B Geninde Saptanan Polimorfizmler
1 17/K EP/ TB Lenfadenit N
2 6/E EP N
3 11/E EP/ TB Lenfadenit N
4 15/E EP/ Abdominal TB 153213096 heterozigot
5 9/E EP/ Vertebra TB N
6 1s3212227 heterozigot
4/K EP/ MSS TB 1534324765 heterozigot
; rs1368439homozigot
14/K EP/ TB Lenfadenit rs3212227 heterozigot
8 16/K EP/ Abdominal TB N
9 4 ay/E EP/ MSS TB N
0 rs3212227homozigot
3/E EP/ Miliyer TB rs1368439 heterozigot
" rs3212227homozigot
3/E EP/ Abdominal TB rs1368439homozigot
rs1368439homozigot
12 rs34324765 heterozigot
14/K EP rs3212227 heterozigot
3 rs1368439homozigot
2/E EP 1rs3212227 heterozigot
14 1/K EP 1s3213096 heterozigot
rs1368439homozigot
15 1534324765 heterozigot
9/K EP 1rs3212227 heterozigot
6 rs1368439 heterozigot
14/E EP/ TB Lenfadenit rs34324765 heterozigot
e rs1368439homozigot
12/E EP rs34324765 heterozigot
18 2/E EP 1534324765 heterozigot
19 2/E EP 153212227 heterozigot rs1368439homozigot
20 5/K EP 151368439 heterozigot
. rs3212227 heterozigot
14/K EP/ Abdominal TB rs34324765 heterozigot
22 15/E EP/ TB Lenfadenit 1s3212227 heterozigot rs1368439homozigot
23 14/K EP/ Genital TB N
24 9/E EP/ Abdominal TB 153212227 heterozigot rs1368439homozigot
% rs3212227 heterozigot
14/K EP/ TB Lenfadenit 1534324765 heterozigot
26 13/K EP/ Abdominal TB N
27 8/E EP/ Abdominal TB N
28 12/E EP/MSS TB N
29 8/K EP/ TB Lenfadenit N
30 3/K EP/MSS TB N
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Tablo 6: IL12RB1 Geninde Saptanan Polimorfizmler
Hasta
No Yas/ Cinsiyet Klinik form IL12RB1 Geninde Saptanan Polimorfizmler
rs436857 heterozigot
rs11575934 heterozigot
1 rs17852635 heterozigot
rs375947 heterozigot
17/K EP/ TB Lenfadenit rs401502 heterozigot
2 6/E EP 15436857 heterozigot
2 11/E EP/ TB Lenfadenit N
rs11086087 heterozigot
rs11575934 heterozigot
4 rs17852635 heterozigot
1s375947  heterozigot
15/E EP/ Abdominal TB rs401502  heterozigot
rs11575934 heterozigot
5 rs17852635 heterozigot
rs375947  heterozigot
9/E EP/ Vertebra TB rs401502  heterozigot
e 4/K EP/ MSS TB N
; 1s375947 heterozigot
14/K EP/ TB Lenfadenit
) rs11086087 heterozigot
16/K EP/ Abdominal TB 1511575934 heterozigot
rs11575926 heterozigot
rs11575934 heterozigot
9 rs17852635heterozigot
rs375947 heterozigot
4 ay/E EP/ MSS TB 15401502 heterozigot
0 rs17885102 heterozigot
3/E EP/ Miliyer TB 1368721970 heterozigot
rs436857 heterozigot
rs11575926 heterozigot
11 rs17852635 heterozigot
1s375947 heterozigot
3/E EP/ Abdominal TB rs401502 heterozigot
12 14/K EP rs141968777 heterozigot
13 2/E EP N
- /K EP N
15 9/K EP N
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14/E EP/ TB Lenfadenit N
17 12/E EP rs141968777 heterozigot
18 2/E EP N
19 2/E EP r$368721970 heterozigot
rs11575926 heterozigot
rs17852635 heterozigot
20 rs375947 heterozigot
rs401502 heterozigot
S/K EP rs368721970 heterozigot
rs11086087 heterozigot
rs11575934 heterozigot
21 rs17852635 heterozigot
rs375947  heterozigot
14/K EP/ Abdominal TB rs401502  heterozigot
rs436857  heterozigot
rs11575926 homozigot
rs11575934 homozigot
22
rs17852635 homozigot
rs375947 homozigot
15/E EP/ TB Lenfadenit rs401502 homozigot
18375947 heterozigot
23
14/K EP/ Genital TB rs401502 heterozigot
24 9/E EP/ Abdominal TB N
rs11575926 homozigot
rs11575934 homozigot
25
rs17852635 homozigot
14/K EP/ TB Lenfadenit rs436857  heterozigot
1s375947 heterozigot
26
13/K EP/ Abdominal TB rs401502 heterozigot
rs11575926 heterozigot
rs11575934 homozigot
27
rs375947 homozigot
8/E EP/ Abdominal TB rs401502 homozigot
28 12/E EP/ MSS TB rs11575934 homozigot
29 8/K EP/ TB Lenfadenit N
30 3/K EP/ MSS TB rs 436857 heterozigot
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Hypersexuality Complication of Dopamine Agonists: Pramipexole or Ropinirole?
Dopamin Agonistlerinin Hiperseksiialite Komplikasyonu; Pramipeksol Mii? Ropinirol Mii?

Abstract

Antiparkinsonian drugs especially dopamine agonists have many side effects. Do-
pamine agonists have been linked with compulsive inappropriate behaviours such
as gambling, compulsive shopping, hobbyism, other repetitive or purposeless be-
haviours such as punding, compulsive eating and hypersexuality. However patho-
logical hypersexuality has rarely surfaced in routine Parkinson’s disease practice.
We present clinical findings of a seventy-three year old male Parkinson’s disease
patient with diagnosis of hypersexuality as a side effect of pramipexole. After
pramipexole was withdrawn, dopamine agonist was changed to ropinirole and full
remission was observed. Prevalence of psychiatric disorders in patients suffering
from Parkinson’s disease varies from 12 to 90%. Hypersexuality is a common
impulse control disorder seen in Parkinson’s disease and noted in these patients
taking a variety of dopaminergic agents; including levodopa, dopamine agonists
or MAO inhibitors. In our patient, pramipexole caused hypersexuality unexpec-
tedly. Since this case constitutes interesting findings in two different points, one is
hypersexuality with pramipexole, the other is no hypersexuality with use of ropi-
nirole after pramipexole withdrawal, it is chosen to be presented here.

Keywords: Parkinson’s disease, pramipexole, ropinirole, hypersexuality, impuls
control disorder

Ozet

Antiparkinson ilaglari, 6zellikle dopamin agonistleri bir¢ok yan etkiye sahiptir.
Dopamin agonistleri kompulsif uygunsuz davranislar ile iliskilendirilir. Bunlar;
kumar bagimliligi, kompulsif aligveris, hobiler, punding, kompulsif yeme, hiper-
sekstilaite gibi diger tekrarlayici davraniglardir. Bununla birlikte patolojik hiper-
sekstalite, rutin Parkinson hastalig1 pratiginde nadiren ortaya ¢ikmistir. Burada 73
yasinda Parkinson Hastalig1 olan ve Pamipeksol yan etkisi olarak hiperseksiialite
gelistiren hastamizi sunuyoruz. Pramipeksol kesildikten sonra, tedavisi ropinirol
ile degistirilen hastada tam diizelme gozlenmistir. Parkinson hastalarinda psikiyat-
rik bozukluk goriilme prevelanst %12-90 arasinda degismektedir. Hiperseksiialite,
Parkinson hastaliginda gériilen yaygin bir diirtii kontrol bozuklugudur ve Levodo-
pa, dopamin agonisti veya MAO inhibitorii gibi dopaminerjik ilag alan hastalarda
goriiliir. Hastamizda pramipeksol beklenmedik sekilde hiperseksiialiteye neden
olmustur. Bu olgu; biri pramipeksol ile olusan hiperseksiialite, digeri pramipeksol
kesildikten sonra ropinirol kullanimiyla diizelen bulgular olmak iizere iki farkli
noktada ilging bulgular olusturdugundan, burada sunulmak iizere segilmistir.

Anahtar Kelimeler: Parkinson Hastaligi, pramipeksol, ropinirol, hiperseksiialite,
diirtii kontrol bozuklugu
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INTRODUCTION

ompulsive and addictive behaviours

of patients with Parkinson’s disease

(PD) are now well known. The first

hypersexuality case series were re-
ported by Uitti et al. in 1989 with antiparkinsoni-
an treatment (1). Other studies had reported many
kinds of compulsive and addictive behaviours
such as mania, pathological gambling, binge eat-
ing, zoophilia, transvestic fetishism, and obses-
sive-compulsive disorders (2).

In PD treatment, antiparkinsonian drugs have
many side effects on patients, especially dopa-
mine agonists. Dopamine agonists have been
linked with compulsive inappropriate behaviours
such as gambling, compulsive shopping, hobby-
ism, other repetitive or purposeless behaviours
such as punding, compulsive eating and hyper-
sexuality. The compulsive behaviours appear to
be most common in men with young-onset PD
(3). However pathological hypersexuality has
rarely surfaced in routine PD practice (4).

Pathological hypersexuality has been defined as
“the need for sexual behaviours that consume so
much money, time, concentration and energy
which results in the patient getting out of control.
Unwanted paraphiliac thoughts prevent concen-
tration on other life demands, are the source of
anxiety and orgasm does not produce satiety in
the way it typically does for age-mates” (5).

Pramipexole, like other dopamine agonists used
for treating PD, might induce psychotic symp-
toms due to central dopaminergic stimulation. A
published meta-analysis demonstrated that, rela-
tive to placebo, pramipexole increased the risk of
hallucinations (6).

This report focuses on the hypersexuality of a 73-
year-old male patient developed after the use of
pramipexole for treatment of his PD.

CASE REPORT

The seventy-three-year-old male patient’s first
complaint was a tremor on his right hand. Eight
months after his first doctor visit, he was referred
to our hospital’s Neurology department-
Movement disorders outpatient clinic with a pos-
sible PD diagnosis. He was examined and diag-
nosed with PD in our outpatient clinic. In his neu-
rological examination, there was an absence of
associated movements with severe resting trem-
ors on the right side.

Palmomental reflexes were bilaterally positive.
Moderate bradykinesia was observed during ex-
amination. The patient was on antiparkinsonian
treatment at the time of examination. On his cra-
nial MRI, tiny hyperintensity changes on T2
weighted images in bilateral frontoparietal sub-
cortical and left peritrigonal deep white matter
were observed. His laboratory tests, including
liver, kidney, thyroid function tests, electrolytes,
blood glucose level and haematological parame-
ters were all normal except vitamin B12 level
(which was lower than normal values). He got
vitamin B12 replacement parenterally. He was
getting Levodopa + Carbidopa + Entacapone
(100/25/200 mg) preparation four times a day,
acetylsalicylic acid 150 mg once a day, and anti-
hypertensive therapy.

The tremor was very disabling for the patient.
Dopamine agonist has been decided to begin un-
der close control. He had no psychiatric history or
any drug complications up to now. He had no
cardiopulmonary disease except hypertension.
Pramipexole was started at 0.75 mg /day initially
and in two weeks raised to 1.5 mg/day (in divided
doses three times a day). After one month’s peri-
od from pramipexole onset, he began to suffer
from increased sexual activity. The patient started
to bring up his extreme sexual desire. He men-
tioned that he requested his wife to have sexual
intercourse several times a day. He also made
rude and sexually explicit jokes to his grand-
daughters. He also tried to stroll
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in the house naked when lights were on and cur-
tains were open. Moreover, he also started to
masturbate, an activity he had never done for
many years under unacceptable circumstances
such as when lights were on and curtains were
open.

After these hypersexuality problems had started,
his daughter took him to be checked in our pa-
tient clinic again. He was examined physically
and neurologically. There was no objective
change in neurological examination, tremor was
less than before, even no bradykinesia was ob-
served. Physical examination was also normal.
Pramipexole was withdrawn and replaced with
ropinirole (8 mg/day).

Once pramipexole was withdrawn and replaced
with ropinirole, complete remission about the in-
creased sexual activity was observed and the pa-
tient returned to his normal sexual behaviour. No
hypersexuality was observed during the use of
ropinirole. In neurological examination, no differ-
ence was determined between the two prepara-
tions (pramipexole and ropinirole).

DISCUSSION

Pramipexole is a non-ergot synthetic aminoben-
zathiazol derivative. It is a nearly pure dopamine
agonist (DA) with high selectivity for the D2-like
family dopamine receptor class including D2, D3,
D4 receptors. Pramipexole has a five to seven
times greater affinity for the D3 receptor subtype
with lower affinities for the D2 and D4 receptor
subtypes (7). Impulse control disorders (ICD) by
pramipexole use have been reported, and this ef-
fect is generally associated with selective D3
stimulation (8). Other frequently used dopamine
agonist ropinirole has the highest affinity for D2,
and then for D3 and D4 receptors (8).

The prevalence of psychiatric disorders in pa-
tients with Parkinson’s disease varies from 12 to
90 %. The most common disorder in the natural
evolution of Parkinson’s disease is depression.
Episodes of psychosis and hypomania are related
to treatment with levodopa (LD) and dopaminer-
gic agents (9).

Addictive disorders may occur in PD, either typi-
cal substance-related addictions that are known as
dopamine dysregulation syndrome (DDS) or be-
havioural addictive syndromes usually presenting
as ICDs that include pathological gambling, hy-
persexuality, compulsive eating and buying (10).
DDS is characterized by the use of dopaminergic
drugs in doses larger than those required to treat
motor symptoms. The risk factors for addictions
in PD include male sex, younger age or younger
age of onset, history of substance use or bipolar
disorder and personality profile characterized by
impulsiveness (11). The ICD mechanism is not
clearly explained. Dopamine agonists, occasion-
ally MAO B inhibitors, in less frequency levodo-
pa, can cause ICD (12). Garcia-Ruiz et al re-
vealed that related to dopaminergic treatment the
creativity of the patients was improved. Improved
creativity is considered as a beneficial effect on
the contrary to ICD. Since there is a relationship
between ICD and improved creativity, it is in-
clined that medication-related improved creativi-
ty is associated with dopaminergic treatment.
Pramipexole and ropinirole were found more re-
lated to creativity when compared to rotigotine
(13). Hypersexuality is not only characterized by
an increase of libido but also exhibitionism, ex-
cessive use of sex phone-in lines, prostitution ser-
vices and sex shops (11). Administration of a do-
pamine agonist, especially if combined with L-
Dopa, may induce these behavioural disorders,
probably through the excessive stimulation of the
D2 receptor and particularly of the D3 subclass

4.

Dopamine has an important role in the activity of
medial preoptic anterior (MPOA) hypothalamic
nuclei and stimulation of projections to the nucle-
us accumbens, both associated with sexual func-
tion so that dopaminergic therapy may affect sex-
ual behaviour through the direct stimulation of
the D2 receptor in the medial preoptic area Fur-
thermore, by inhibiting prolactin secretion and
increasing the plasmatic level of oxytocin, which
produces erectogenic effects in the lumbosacral
spinal cord, dopaminergic stimulation may lead
to the resumption of sexual activity and hypersex-
uality in some patients.
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The risk of aberrant sexual behaviour, such as
hypersexuality and other forms of obsessive sex-
ual deviation, is probably underestimated in PD
patients being treated with high doses of L-Dopa
or dopaminergic agonists (14). The pulsatile do-
paminergic medication causes sensitization of the
limbic ventral striatum and the motor dorsal stria-
tum. This sensitization may lead to an alter from
apathy to ICD. Jimenez-Urbieta et al proposed
that levodopa-related dyskinesias and ICD could
be included under the title of maladaptation to
dopaminergic therapy (15). Fronto-striatal and
cingulo-frontal dysfunction may show disability
in metacognitive-executive capacities and causes
compulsive recurrence of behaviour. In this re-
gard, ICD could be somewhat described as a re-
sponse-inhibition disorder (12). In PD patients,
polymorphisms in dopaminergic genes have been
found associated with ICD (12). Either greater
discharge of dopamine or enhanced dopaminergic
receptor stimulation can be the cause of ICD in
Parkinson’s patients (15).

In our patient, pramipexole caused hypersexuali-
ty unexpectedly. This case constitutes interesting
findings in two ways; 1.5 mg/day pramipexole
caused hypersexuality while no hypersexuality
had occurred with the use of ropinirole after
pramipexole withdrawal. Pramipexole is general-
ly not the first-choice therapy for Parkinson pa-
tients older than 70 years. Because tremor was
the most disabling and prominent feature,
pramipexole was chosen for treatment. Our pa-
tient improved with pramipexole, however, the
hypersexuality side effect had occurred. ICD has
been thought to be associated with D3 stimula-
tion (8). D2, D3, D4 dopaminergic receptors are
stimulated by both pramipexole and ropinirole,
but pramipexole’s affinity on dopamine receptor
D3 is higher than D2, D4 (16). That’s why we
switched treatment from pramipexole to ropin-
irole. Pathological hypersexuality may not be rec-
orded for a variety of reasons: lack of awareness
of the condition or shyness of patient, reluctance
of patients or physicians. Recognition of abnor-
mal sexual behaviour in PD is very important be-
cause it is harmful to the patient and their part-
ners. Furthermore, it is a treatable condition (4).
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