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Examining Thyroid Testing Practices and Relevant Costs for
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Abstract

Introduction: The study aims to evaluate trends in thyroid testing and direct
medical costs incurred by clinical visits and thyroid function tests in children with
constipation.

Materials and Methods: Hospital records identified children with chronic
constipation with an ICD code of K59.0. The number of follow-up visits, thyroid
hormone test results, and tests performed for each patient were extracted. Patients
treated before were compared to those treated after the launch of the Nationwide
Neonatal Screening Program (NNSP) for congenital hypothyroidism. Medical costs
were calculated based on the current exchange rate for the US dollar.

Results: 2126 follow-up visits and 1363 thyroid function tests were performed for
1128 constipated children. The total number of patients referred before and after
the launch of the NNSP was 182 (16.1%) and 946 (83.9%), respectively. Of whom, 937
(%83.1) underwent thyroid testing, and the reported prevalence of hypothyroidism
was %6.4 (60). Patients admitted before the launch of NNSP had a significantly
higher mean age (12.57£0.89 years) compared to those admitted after (5.1411.44)
(p<0.001). Repeat thyroid testing for patients without hypothyroidism before was
higher than after the launch of NNSP; 45.2% (59) vs. 31.9% (210), respectively
(p=0.001). The mean cost incurred to diagnose a new patient with hypothyroidism
was higher than a standard patient: 70 USD vs 53 USD respectively. The billed per-
patient cost for children without hypothyroidism was higher before than after the

Keywords
Children, chronic constipation,
hypothyroidism, medical expenditures
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edilen hastalarla daha once tedavi edilen hastalar karsilastirildi. Tibbi maliyetler, ABD dolari icin gecerli giincel doviz kuruna gore
hesaplandi.

Bulgular: 1128 kabiz ¢ocuk icin 2126 izlem ziyareti ve 1363 tiroid fonksiyon testi yapildi. UYTP'nin baslatilmasindan once ve sonra
kronik kabizlik nedeniyle muayene edilen toplam hasta sayisi sirasiyla 182 (%16,1) ve 946 (%83,9) idi. Bunlardan 937’si (%83,1) tiroid
testinden gecti ve bildirilen hipotiroidizm prevalansi %6,4 idi (60).UYTP’nin baslatiimasindan énce hastaneye yatirilan hastalarin
ortalama yasi (12,57 + 0,89 yil), sonrasinda hastaneye yatirilan hastalara (5,14£1,44) kiyasla anlamli derecede daha yuksekti (p <
0,001). Hipotiroidizmi olmayan hastalarda UYTP'nin baslatilmasindan 6nce tekrarlanan tiroid testi, %43,1 (59) ve %28,4 (210) sirasiyla
daha yuksekti (p=0,001). Hipotiroidizmi olan yeni bir hastayi teshis etmenin ortalama maliyeti, standart bir hastadan daha yuksekti:
sirastyla 70 USD ve 53 USD. Hipotiroidizmi olmayan cocuklar icin faturalanan hasta basina maliyet, UYTP'nin baslatilmasindan énce
ve sonra daha yuiksekti: sirasiyla 46 USD ve 38 USD.

Sonug: Konjenital hipotiroidizm icin baslatilan UYTP uygulamasi, kronik kabizlik nedeniyle degerlendirilen hastalarin ortalama
yasini dustrdi ve klinisyenler icin tiroid testi isteme protokollerini degistirdi. Kronik kabizligi olan ve genel saglik sigortasi kapsam

sisteminde operasyon diizensizligi olan cocuklarda gereksiz tiroid testi tibbi maliyetleri artirir

Introduction

Chronic constipation is one of the most common problems
that physicians encounter in pediatric outpatient clinics. It
is defined as the infrequent passage of feces (<2 per week)
with associated stool retention (1,2). Constipation is the most
common of all gastrointestinal diseases; studies (3,4) have
estimated that %1-30% of the general population experience
chronic constipation (5). It is unnecessary to perform
diagnostic tests for most cases in which the patient’s history
and the physical examination strongly suggest functional
childhood constipation. However, pediatric gastroenterology
consultation is required in cases of intractable constipation
when typical treatments have already been followed. Early
onset symptoms, urinary incontinence, and bloody diarrhea
are some of the factors that should prompt clinicians to
commit to further research (6).

Thyroid hormones are essential for growth, development,
and metabolism regulation. Hypothyroidism, characterized
by low thyroid hormone levels, can cause chronic organic
constipation in children and is categorized into congenital or
acquired forms. Newborn screening enables early detection
and treatment of congenital hypothyroidism, while acquired
hypothyroidism emerges later with varied complaints.
Pediatric neurology addresses issues like large fontanels
and developmental delays, while pediatric gastroenterology
focuses on infants with feeding difficulties and constipation.
Endocrinology outpatient clinics assess symptoms such as
declining height velocity, delayed puberty, lethargy, and
constipation associated with acquired hypothyroidism (7).
Thyroid tests are usually ordered for evaluating pediatric
patients with chronic constipation, and therefore, data
to justify routine screening for hypothyroidism is scarce. A
review of all thyroid tests in a pediatric gastroenterology unit
found the prevalence of hypothyroidism only %0.3 in the
population of isolated constipation (8).

In most developed countries, especially those in which
private insurance companies or individuals cover healthcare
expenditures, cost-effectiveness is decisive in establishing
disease diagnosis and treatment health policies. In a study
of population-based birth cohort, Choung et al. (9) reported
that health expenditures for children with constipation are
four times higher than for those without, with the most
significant part of this financial burden occurring due to
laboratory tests. As of 2019, Tiirkiye healthcare expenditures
represented 16.3% of its total financial output, totaling 156.9
billion TL (around 26 hillion USD) (10). The state primarily
covers healthcare costs, which leads to a tendency among
physicians to disregard cost-effectiveness when ordering
diagnostic tests. This results in no financial limitations
or penalties for patients and clinicians regarding testing.
Furthermore, inadequate systems for sharing test results
contribute to unnecessary healthcare spending. Routine
screening for rare diseases is not cost-effective for common
symptoms. The ESPGHAN/NASPGHAN guidelines from 2014
state that routine testing for hypothyroidism in children with
chronic constipation is not recommended. Testing should
only be conducted if there are alarming symptoms, such
as growth retardation, a family history, treatment failure,
or recurrent constipation (6). Turkiye national neonatal
screening program for congenital hypothyroidism (NNSP)
started in 2006 and measures primary TSH levels (uU/mL).
Consent from patients or families is not needed for screening.
The NNSP may impact doctors’ preferences for thyroid testing
in different clinical situations.

The main aim of this study is to evaluate the frequency
of thyroid testing in children with chronic constipation
and current trends in clinicians’ ordering preferences in
Turkiye since the establishment of an NNSP for congenital
hypothyroidism. Anotheraim isto obtain general information
about the direct medical costs incurred by clinical visits and
thyroid testing in pediatric gastroenterology units.
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Materials and Methods

This study investigated all children with chronic
constipation who visited the Pediatric Gastroenterology
Outpatient Unit of University of Health Science Tirkiye,
Gilhane Training and Research Hospital. Children diagnosed
with chronic constipation with an ICD code of K59.0 between
September 2016 and September 2020 were identified from the
hospital record system and reviewed retrospectively.

Chronic constipated children are referred to the pediatric
gastroenterology department in the presence of any
accompanying and/or alarming symptoms by the attending
pediatrician. Therefore, we did not aim to obtain a detailed
medical history.

Individuals who did not meet the criteria for chronic
constipation according to Rome 4 and who were previously
known to have hypothyroidism or any other organic cause for
constipation (such as anorectal malformations, Hirschsprung
disease, and cerebral palsy) were excluded from the study.

Information about the demographic details of the patients,
the number of follow-up visits for constipation in the pediatric
gastroenterology unit, thyroid hormone test results, and the
number of tests performed for each patient were extracted
from the hospital’s electronic database and patients’ medical
files. Because this is a retrospective analysis, full data on the
indication for repeat thyroid testing could not be collected, and
the decision to test for hypothyroidism was at the attending
physician’s discretion. All information was recorded on a data
sheet.

To better understand whether the NNSP influences doctors’
clinical decisions, the patients were divided into two groups:
those treated before and those treated after the launch of
the NNSP. This study also investigated the number of patients
diagnosed with hypothyroidism according to both TSH and
T4 levels results, together with the frequency and number of
measurements. Hypothyroidism is defined by the following
laboratory values: free T4<0.8 ng/uL (for all ages) or TSH>5.5
mIU/L (older than 30 days of age).

To determine the laboratory costs, the unit prices of TSH
and T4 level tests were derived from the relevant unit of the
hospital and calculated based on the current exchange rate
for the Turkish lira (TL) and the US dollar (USD). According to
the general health insurance reimbursement regulations in
Tuirkiye, the package price of a patient physical examination, all
laboratory tests, radiologic imaging, and consultations account
for 50 TL (7.14 USD). All follow-up visits included in the study
were performed at the same pediatric gastroenterology unit
and incorporated into the cost calculation. Total billed costs
also included other costs for radiologic imaging and other tests
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(e.g., celiac screening). When determining the cost calculation,
we assumed an average daily parental income of 150 TL (21
USD), based on the typical daily wage earned in Tiirkiye. One
patient’s cost per visit corresponds to 200 TL (29 USD).

Statistical Analysis

Statistical analyses were performed using SPSS version 21.0
(Chicago, IL, USA). The Kolmogorov-Smirnov test was performed
to derive the distribution of the continuous variables and
analyzed with the Student’s t-test. The categorical data
between groups were analyzed using the chi-squared test
and presented as a total count and a percentage value. The
statistical significance was defined as p<0.05.

Results

5,641 patients were referred to the pediatric
gastroenterology unit in the study period, and the total number
of patients examined for chronic constipation was 1,128 [with
a mean age of 7.8 years; 617 (54.7%) were female], while 2,126
follow-up visits (ranging from one to eight per patient) were
performed. A total of 45.1% (n=509) of patients were examined
once, 32.6% (n=368) twice, and 22.3 % (251) were examined
three or more times. Figure 1 demonstrates the flow diagram
of the participating patients in the study.

1128 patients

937 TFT +
791 NS+
146 NS -

191 TFT -

155 NS+
36 NS-

877 HT -
740 NS +
137 NS-
49 RT + 269 RT +
T8RS 608 RT -

J

Figure 1. The flow diagram of the participating patients
TFT+ Patients who underwent thyroid testing

TFT- Patients who did not undergo thyroid testing

NS+ Patients who underwent neonatal thyroid screening

NS- Patients who did not undergo neonatal thyroid screening
HT+ Patients with hypothyroidism

HT- Patients without hypothyroidism

RT+ Patients who underwent repeat thyroid testing

RT- Patients who did not undergo repeat thyroid testing
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The total number of patients who were screened for
hypothyroidism was 937 (83.1%) (with a mean age of 7.7
years; 54.7% [(n=513) were female], of whom 54.9% (n=619)
were screened once, 18.6% (n=210) twice, and 9.6% (n=108)
were screened three times.

Of these 937 patients, 93.6% (n=877) received routine
thyroid function test (TFT) results, and 5.3% (n=60) were
diagnosed with hypothyroidism. The mean age of patients
who were diagnosed with hypothyroidism was 7.64 years,
ranging from one to 17, and 58.3% [n=35] were female.
The percentage of patients diagnosed with hypothyroidism
before and after the NNSP was 6.2% (n=9) and 6.4%
(n=51), respectively (p= 0.898). Two infants diagnosed with
hypothyroidism were referred before the launch of NNSP
with feeding difficulties. The 8-month-old infants had
dysmorphic features suggesting Down Syndrome and the
1-year-old infant had a coarse face with large fontanels and
tongue. These two infants are assumed to have congenital
hypothyroidism. And L-thyroxin treatment was initiated. The
remaining 7 patients diagnosed with hypothyroidism who
were referred before the launch of NNSP did not have any
accompanying symptoms. 51 patients with hypothyroidism
were admitted after the launch of the NNSP. 16 patients had
constipation accompanied by declining height velocity. 5
patients were both overweight and stunted, and one patient
had obesity and slow growth. 29 patients had constipation
alone. All the patients with hypothyroidism were referred to
the pediatric endocrinology department, and none of them
were diagnosed with congenital hypothyroidism. Of them,
17 patients had a noticeable goiter and were diagnosed with
autoimmune thyroiditis. Two patients were accompanied
by celiac disease, and one patient was on the course of
phenobarbital therapy because of a new emerging epilepsy.

The total number of TFTs performed to aid in diagnosing
patients with hypothyroidism was 1.363. The percentage of
repeat screening of TFTs was significantly higher in patients
with hypothyroidism than for patients without, at 81.7%
(n=49) and 30.7% (n=269), respectively (p=0.001). Repeat
testing decisions for hypothyroidism were at the discretion
of the attending physician, and data on the indication for
repeat thyroid testing could not be collected. Repeated tests
performed at least four weeks apart.

The total number of patients referred before the launch
of the NNSP was 182 (16.1%), with the remaining 946 (83.9%)
referred after NNSP. The mean age of patients admitted
before the launch of NNSP was significantly higher than that

of patients after the launch of NNSP: 12.57+0.89 years and
5.14%1.44, respectively (p<0.001). The percentage of patients
who have undergone thyroid testing before and after the
launch of the NNSP was similar, at 80.2% (n=146) and 84.4%
(n=791), respectively (p=0.263). The percentage of repeat
thyroid testing for patients who were not hypothyroid was
significantly higher before the NNSP than after the launch of
the program, at 45.2% (n=59) and 31.9% (n=210), respectively
(p=0.001). Table 1 demonstrates the demographic and
clinical characteristics of the patients in the study.

Costs

The total billed cost for children with chronic constipation
was 59,551 USD, and the per-patient cost to evaluate one
patient with chronic constipation was 53 USD. The total
billed cost for children with hypothyroidism was 4,229 USD,
and the per-patient cost incurred to diagnose a patient
with hypothyroidism was 70 USD. The total billed cost for
all thyroid tests performed for children with and without
hypothyroidism accounted for 3,782 USD and 34,398 USD,
respectively. The total billed cost for all thyroid tests before
and after the launch of the NNSP for children without
hypothyroidism accounted for 6,246 USD and 28,151 USD,
respectively. Table 2 demonstrates the thyroid hormone test
numbers for screening hypothyroidism and associated costs
in chronically constipated children.

The per-patient cost for thyroid tests before and after
the launch of the NNSP for patients without hypothyroidism
accounted for 46 USD and 38 USD, respectively.

Table 1. Demographic an clinical characteristics of the
patients in the study
Before NNSP After NNSP
n=182 n= 946
*Age, years = SD 12.57£0.89 5.14%1.44
*Male gender, % 35.7 471
Follow-up visits, n 1.9 1.8
Thyroid screening, % 80.2 83.6
" X
Hypothyroid patients,n | 9 51
Hypothyroidism ratio, % | 6.2 6.4
*p<0.0, NNSP: Nationwide neonatal screening for congenital hypothyroidism
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Table 2. The thyroid hormone test numbers for screening hypothyroidism and associated costs in chronically

constipated children

Thyroid screening 1 2 3

number

Patients underwent Number | Cost Number | Cost (TL) TL/ Number | Cost Total cost

thyroid screening (n) TL/(Dollar) (n) (Dollar) (n) TL/(Dollar) TL/(Dollar)

Cases with

hypothyroidism (n=60) 11 308 23 1.289 26 2.185 3.782

Cases without

hypothyroidism 608 17.031 187 10.476 82 6.891 34.398

(n=877)

Pre-NNSP 78 2184 32 1.793 27 2.269 6.246

(n=137)

Post-NNSP (n=740) 530 14.846 155 8.683 55 4.622 28.151
Discussion found thyroid testing to be performed on 30% of children

Our study indicated an additional medical visit burden
because of chronically constipated children in our pediatric
gastroenterology unit; we found 2126 follow-up visits for
1128 chronically constipated children in a four-year period,
and approximately one-fifth of the patients examined in
our pediatric gastroenterology unit suffered from chronic
constipation. Chronic constipation is a prevalent childhood
condition, yet there is limited awareness about it among the
general public. The lengthy healing process involves non-
medical (dietary and lifestyle changes, stress management)
and medical treatments (6,11-12). The treatment period for
chronic diseases can strain the trust between parents and
physicians, especially if parents perceive setbacksas treatment
failures. This often leads to seeking second opinions. Chronic
conditions typically require frequent outpatient visits and
diagnostic evaluations to monitor disease progression.
Additionally, complications may result in increased hospital
admissions for intensive treatment and care. Liem et al. (13)
conducted a nationally representative household survey in
the United States. They observed an increased use of health
services and three times higher expenditures per year among
constipated children. At the same time, in their population-
based birth cohort study, Choung et al. (9) found an increased
utilization of healthcare system resources from childhood to
early adulthood.

In the present study, we found a higher rate of
thyroid screening, exceeding %80 in children with chronic
constipation. Once hypothyroidism is thought to be frequent
in children with chronic constipation, thyroid testing is a
common clinical practice among pediatricians as a routine
part of the diagnostic evaluation (8,14). In their retrospective
chart review of patients admitted to the pediatric
gastroenterology department, Bennet and Heuckeroth (8)
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with constipation. Of those for whom thyroid testing was
performed, the ratio of hypothyroidism between pure
constipated children was 0.2%. Therefore, the likelihood
of hypothyroidism increased to 2.5% with the addition of
both constipated and slow-growing patients (8). In a recent
retrospective cohort study, Chogle and Saps (15) studied 7,472
children with constipation, of whom 2,332 were screened
for hypothyroidism. Constipation was the presenting
finding for only two of the children who were diagnosed
with hypothyroidism (0.08%); the remaining 14 had growth
retardation, abdominal pain, vomiting, or a combination of
these symptoms. Similarly, Liem et al. (13) reported a low
prevalence of thyroid disorder (1.2%) among subjects with
constipation. In the present study, however, the prevalence of
hypothyroidism was found to be around 6% among children
undergoing thyroid screening; this is a higher percentage
of hypothyroidism in children with chronic constipation
than observed by Bennet and Heuckeroth (8), Chogle and
Saps (15), and Liem et al. (13). Our findings may be due to
the high prevalence of hypothyroidism in Turkish society,
reflecting ethnic, autoimmune, and other factors such as
iodine intake, all of which can influence the occurrence of
the disease (16,17). In a study from Turkiye, Uzun et al. (18)
reported the prevalence of hypothyroidism was %10.4 and
%18.9, respectively, in children aged 6-12 and 13-19 years
recently. The higher percentage of hypothyroidismin children
with chronic constipation in our population may also be
associated with dysregulation of the patient referral system
in our country; according to the national health insurance
coverage system, there is no obstacle against the patients
to examine in the tertiary care directly. Thus, some patients
bypass the first steps before the pediatric gastroenterology
unit and have the initial examination in the tertiary step,



Yaprak et al. Thyroid Testing Trends and Costs 69

contributing to an increased amount of hypothyroid patients
without being filtered by primary and secondary care.
With noting the range of different results associated with
this problem, ESPGHAN recommends clinicians investigate
a possible diagnosis of hypothyroidism in children with
chronic constipation only when symptoms are alarming
(6); in other words, routine screening is not recommended
because it is not deemed cost-effective (13). We agree with
the ESPHAGAN guidelines, which recommend not to test all
chronically constipated children for hypothyroidism; thus,
the high prevalence rate we observed indicates that clinical
staff should be careful when evaluating cases of intractable
constipation. Therefore, we recommend physicians in
pediatric gastroenterology units consider performing thyroid
tests in the presence of alarming symptoms in chronically
constipated children. The age distribution of the children
involved in the study demonstrated considerable variation,
highlighting the effectiveness of the screening program
for congenital hypothyroidism. However, we found similar
rates of hypothyroidism both before and after the launch
of the NNSP. This finding aligns with our expectations.
Congenital hypothyroidism typically presents various
symptoms that can be observed early in life, such as lethargy,
feeding difficulties, hypotonia, and developmental delays;
therefore, isolated cases of constipation are rare (8,14,19).
It is reasonable to suggest that other clinicians would have
recognized the signs of thyroid hypofunction and initiated
treatment accordingly. As a result, we believe that patients
with congenital hypothyroidism who exhibit constipation
as their only symptom are seldom assessed in pediatric
gastroenterology. Furthermore, we noted an increase in the
repeat testing ratios before the program’s implementation
(45.2% compared to 31.9%, p=0.001). This phenomenon may
be directly linked to the subtle symptomatology associated
with hypothyroidism and the tendency of clinicians to avoid
the risk of overlooking mild cases in the absence of a national
neonatal thyroid screening initiative.

We observed unnecessarily repeated thyroid screening
in about one-third of the patients without hypothyroidism,
which indicates that repeating thyroid hormone tests to rule
out hypothyroidism is also a widespread clinical practice
among physicians in our country. The health care system’s
drawbacks in notification processes and lack of a test-
sharing network contribute to unnecessary thyroid tests.
The unrestricted ability of physicians to request additional
analyses also plays a role. Implementing automated
retrieval of test results and establishing guidelines for
outpatient visits could help reduce unnecessary healthcare

expenditures. Additionally, creating a national laboratory
test-sharing database and ensuring clinicians adhere to
guidelines when ordering tests are recommended solutions.
However, one survey of pediatricians in Saudi Arabia found
that only 60% of clinicians knew the Rome criteria for
diagnosing functional constipation (20).

According to the national health insurance coverage
system, patients in Tirkiye have the right to change their
clinician arbitrarily regardless of the treatment period;
this negatively affects the country’s healthcare system and
is a financial drain on the economy as a whole. Our study
indicated an additional financial burden related to medical
visits in our pediatric gastroenterology unit for chronic
constipation; the billed charge of an examination is 29 USD,
which increases the economic burden of the diagnosis process
to 61.8%. Cost-effectiveness analyses indicate that laboratory
tests are one of the most important parts of the billed
financial expenses for chronic constipation (9,15). The text
highlights that diagnosing chronic constipation in children
often requires additional tests, impacting healthcare budgets.
There has been an increase in pediatric cases presenting to
emergency departments, sometimes needing inpatient care,
which escalates medical costs. Research shows that pediatric
constipation leads to significant annual inpatient expenses
worldwide (21,22). Recent studies examining bowel function
through the utilization of more comprehensive and validated
questionnaires have the potential to diminish the frequency
of thyroid testing conducted by clinicians (23).

Although it is difficult to precisely calculate all direct and
indirect medical costs that arise in the process of diagnosis
among children with chronic constipation, this study has
obtained general information about the direct medical
costs that occur due to clinician visits and thyroid testing in
Turkiye. We have considered the number of visits because it
has revealed the exact burden of clinical visits in outpatient
settings and the magnitude of medical costs associated with
malpractices in the current healthcare coverage system.
According to the general health insurance reimbursement
regulations in Turkiye, the package price of a patient physical
examination, consultations with other departments, and
thyroid hormone test account for 7.14 USD. FT4 and TSH were
measured in every patient, and measuring TSH alone would
not have affected cost. The total costs for the examination
and laboratory testing of children with chronic constipation
account for approximately 60,000 USD, while the total cost
for 1,363 thyroid hormone tests is approximately 38,000
USD. Sixty of the screened children were found to have
hypothyroidism, while 877 children’s tests ruled out such
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a diagnosis. The financial cost of finding a single case
of unrecognized hypothyroidism is higher than that of a
normally constipated child (70 vs. 53 USD). Furthermore, the
total billed costs for a thyroid evaluation of euthyroid children
were nine times higher than for children with hypothyroidism
(34,398 vs. 3,782 USD). Overall, the cost of screening per
patient decreased following the implementation of the NNSP
for patients without hypothyroidism (46 USD vs. 38 USD). This
could also be directly related to higher repeat thyroid testing
ratios before the program’s implementation, demonstrating
another benefit of the NNSP (45.2% vs 31.9%, p=0.001).

We performed a chart review of children who visited the
pediatric gastroenterology unit between 2016 and 2020.

Study Limitations

However, we wanted to study this period because the
hospitals’ automated information retrieval system was
renewed at the beginning of 2016, and the accessibility
to patient data has increased beyond this time. In this
retrospective study, all of the included patients were treated
by a pediatric gastroenterologist, and it is limited by the fact
that screening costs associated with the referring pediatrician,
treatment, and indirect costs related to transportation were
not included in the above calculations.

Conclusion

Implementing the NNSP for congenital hypothyroidism
has reduced the age of patients referred for chronic
constipation in outpatient clinics, modified the thyroid testing
protocols employed by clinicians, and decreased medical
costs. Unreasonable practices in the health insurance system
can increase costs for diagnosing and treating chronic diseases
like constipation. To avoid unnecessary expenses, establishing
a shared laboratory results network for physicians could
help physicians review patients’ previous tests. Additionally,
effective in-service training strategies could optimize the use
of test results and reduce redundant testing.
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Abstract

Introduction: Citrate acts as a stone inhibitor, reducing urinary concentration and
thus stone formation. It accounts for 50% of the inhibitory activity against calcium
phosphate precipitation in urine. The urinary calcium-citrate ratio is a proposed
method for assessing urolithiasis risk. Evaluating high urinary calcium alongside
citrate may be more informative than high calcium alone. This study aims to
highlight the significance of the calcium/citrate ratio as an additional parameter in
assessing urolithiasis risk in children.

Materials and Methods: In this study, patients aged 0-18 years with a prediagnosis
of urolithiasis who presented to the Pediatric Nephrology outpatient clinic of
Baskent University Ankara Hospital between January 2012 and January 2023 were
retrospectively analysed. Patients with calcium and citrate levels in spot or 24-hour
urine and urinary system USG at initial presentation were included in the study.
Statistical analyses were performed using SPSS version 25.0 software. This study
was conducted in accordance with the principles of the Declaration of Helsinki.
Approval was obtained from the Baskent University Ethics Committee.

Results: In this study, 198 patients (60.9%) had stones detected by the first
ultrasound, while 127 (39.1%) did not. We compared urinary metabolic parameters
between the two groups. The mean spot urine calcium/citrate (ca/cit) ratio was
0.33£0.49 mg/dl (median 0.18) for patients without stones, and 0.48%0.55 mg/d|
(median 0.31) for those with stones. The 24-hour urine ca/cit ratio was 0.38%0.96
mg/mg (median 0.23) for patients without stones and 0.58+1.09 mg/mg (median
0.32) for those with stones. We aimed to establish a threshold for predicting stones
based on these measurements, finding the optimal cut-off point for spot urine ca/
cit ratio to be 0.23, with the highest sensitivity and selectivity.

Conclusion: Not only hypercalciuria or hypocitraturia alone,but also insufficient
citrate for a given urinary calcium concentration may be an important risk factor
for stone formation in childhood.This is because stone formation is relatively a joint
product of hypocitraturia and hypercalciuria. A calcium to citrate ratio greater than
0.23 in spot urine may be significant in predicting stone formation.
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Giris: Sitrat tas inhibitorlerinden biridir ve idrar konsantrasyonunun azalmasi tas olusumunu kolaylastirir. idrarda kalsiyum fosfatin
¢okelmesine karsi inhibitor aktivitenin %50’sinden sitrat sorumludur. Urolitiazis hastalarinin risk degerlendirmesi icin 6nerilen yeni
yontemlerden biri de idrar kalsiyum sitrat oranidir. Kalsiyum taslarinin olusumunda idrar kalsiyum miktarinin yiksek olmasi tek
basina bir kriter olmaktan ziyade yiiksek idrar kalsiyumunu es zamanli olarak idrar sitrat miktari ile degerlendirmek daha yararh
olabilir. Bizde calismamizda tiriner sistem tas hastaligi olan cocuklarda diger risk faktorlerinin yani sira yeni bir parametre olabilecegini
dustndtgimiz idrar kalsiyum/sitrat oraninin 6nemini gostermeyi hedefledik.

Gerec ve Yontem: Bu calismada Ocak 2012- Ocak 2023 tarihleri arasinda Baskent Universitesi Ankara Hastanesi Cocuk Nefrolojisi
poliklinigine basvuran ve (riner sistem tas hastaligi on tanisi konulan 0- 18 yas araligindaki hastalar retrospektif olarak incelendi,
hastalardan spot idrar ya da 24 saatlik idrarda kalsiyum ve sitrat diizeyi bakilan ve es zamanli ilk basvuruda triner sistem USG'si olan
hastalar calismaya dahil edildi. istatistiksel analizler SPSS versiyon 25.0 programi ile gerceklestirildi. Bu calisma Helsinki Bildirgesi
ilkeleri dogrultusunda gerceklestirildi. Baskent Universitesi Etik Kurulu'ndan onay alindi.

Bulgular: Hastalarimizin 198’sinde(%60,9) ilk bakilan USG'de tas gosterilirken 127’sinde(%39,1) tas gosterilemedi. Her iki grubun idrar
metabolik parametreleri ve laboratuvar sonuclari karsilastirildi. USG'de tas olmayan hastalarin spot idrarda ca/sit orani ortalama
0,33%,49 mg/dl ortanca 0,18 (0,01-3,29) iken USG'de tas olan hastalarin spot idrarda ca/sit orani ortalama 0,48%,55 mg/dl, ortanca
0,31(0,01-3,47) olarak bulundu. Yirmi dort saatlik idrarda ca/sit orani ise tasi olmayan hastalarda ortalama 0,384,96 mg/mg, ortanca
0,23 (0,02-5,73) mg/mg iken tasi olan hastalarda ortalama 0,58+1,09 mg/mg, ortanca 0,32 (0,01-6,54) olarak saptandi. Spot idrarda
ca/sit ve 24 saatlik idrarda ca/sit 6l¢iimlerinin USG'de tas tahminindeki ayirt edilebilirligi icin bir esik deger belirlenmesi amaglandi.
Spot idrarda ca/sit olcimi icin duyarhlik ve segiciligin en yiiksek oldugu kesim noktasi 0,23 bulundu.

Sonugc: Cocukluk cagr tas olusumunda onemli bir risk faktori olarak yalniz hiperkalsitiri ya da yalniz hipositratiiri degil, idrarda
belirli bir kalsiyum konsantrasyonu icin sitratin yetersiz olmasi da énemli olabilir. Clinkii tas olusumu nispeten hipositratiiri ve
hiperkalsitirinin ortak bir Griintdir. Spot idrarda 0,23’ten yiiksek kalsiyum sitrat orani tas olusumunu éngermede anlamli olabilir.

Introduction

Urolithiasis is a disease characterised by the formation of
stones in the kidneys, ureters and bladder and is caused by
many factors including heredity, environmental factors, diet
and medication. Urolithiasis is common and its prevalence is
increasing in children (1). Studies show that the prevalence
of urolithiasis in children in recent years is 5-10% (2,3).

Decreased urinary concentrations of stone inhibitors
such as citrate, magnesium, pyrophosphate facilitate stone
formation (4). Citrate inhibits spontaneous nucleation
of calcium oxalate, crystal growth of calcium oxalate
and calcium phosphate, and heterogeneous nucleation
of calcium oxalate by monosodium urate (5). Citrate is
responsible for 50% of the inhibitory activity against calcium
phosphate precipitation in urine (6).

One of the new methods proposed to assess the risk of
urolithiasis in patients is the urinary calcium-citrate ratio.
In calcium stone formation, it may be more useful to assess
high urinary calcium together with the amount of urinary
citrate, rather than high urinary calcium alone (7,8).

The calcium-citrate ratio can be analyzed in spot urine or
24-hour urine. However, the number of studies on this topic
is limited. In our study, we aimed to determine whether the
urinary calcium-citrate ratio, which we believe may be a new
parameter in children with a prediagnosis of urolithiasis, can
help in the diagnosis of children at risk for urolithiasis.

Materials and Methods

In this study, all patients aged 0-18 years who were
admitted to the Pediatric Nephrology Outpatient Clinic of
Baskent University Ankara Hospital between January 2012
and January 2023 with a prediagnosis of urolithiasis were
retrospectively analysed. For this purpose, all patients who
were admitted to our paediatric nephrology outpatient clinic
with a prediagnosis of renal calculi (N20. 0 ICD (International
Classification of Diseases), ureteral calculi, other (N20.0
ICD), renal calculi with ureteral calculi (N20.2 ICD), ureteral
calculi, unspecified (N20.9 1CD), bladder calculi (N21.0 1CD),
ureteral calculi (N21.1 ICD), lower urinary tract calculi, other
(N21. 8 ICD), lower urinary tract calculi, unspecified (N21. 9
ICD), lower urinary tract calculi, elsewhere classified (N22
ICD), lower urinary tract calculi, schistosomiasis (N22.0 ICD),
lower urinary tract calculi, other (N22.8 ICD), lower urinary
tract calculi, elsewhere classified (N22.8 1CD), renal colic,
unspecified (N23 ICD), the data of all patients aged 0-18
years admitted with diagnosis codes were obtained from the
hospital electronic database.

The aim of our study was to investigate whether the ratio
of calcium to citrate in urine is useful in the diagnosis of
stone formation. Patients who did not have urinary calcium
and urinary citrate values at the time of initial presentation
and who did not undergo US were excluded from the study
because we aimed to determine whether urinary calcium
citrate ratio is a differential marker for urinary system stones.
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Finally, patients who met the criteria were divided into two
groups, those with stones and those without stones, based
on the urinary tract ultrasound (US) performed at the time
of initial presentation. The 127 patients without stones were
called group 1 and the 198 patients with stones were called
group 2.

The spot urine calcium-citrate ratio was obtained by the
ratio of spot urine calcium (mg/dL) to citrate (mg/dL). Twenty-
four-hour urinary calcium and citrate levels were expressed
as mg/day. The 24-hour urinary ca/cit ratio was obtained by
the ratio of calcium (mg/day) to citrate (mg/day) (9,10). In our
study, the presence of urolithiasis was defined radiologically
as the presence of posterior acoustic shadowing of the stone
and a stone larger than 2 mm with a highly echogenic focus
(7). This study was performed in line with the principles of
the Declaration of Helsinki. Approval was granted by the
Ethics Committee of Baskent University (date: 24.02.2023,
approval number: KA23/40).

Statistical Analysis

Statistical analyses were performed with SPSS version
25.0 software. The conformity of the variables to normal
distribution was analysed by Shapiro-Wilk test. Mean,
standard deviation, median, minimum and maximum
values were used for descriptive analyses. Mann Whitney U
Test was used to evaluate the variables that did not show
normal distribution between two groups. Frequency and
percentage values of the variables were used when presenting
categorical variables. The relationships between categorical
variables were analysed by Fisher-Freeman-Halton Exact
Test. Differences between groups were determined by Dunn’s

Benferroni Test. p-values below 0.05 were considered as
statistically significant results.

Results

Stones were detected on the first US examination in 198
(60.9%) of our patients, respectively. In 127 (39.1%) patients,
no stone was detected on the first US examination. The mean
age at the time of diagnosis was 56.31 = 54.1 months in
patients without stones and 42.8+49.1 months in patients
with stones. The mean weight of the patients was 19.55 *
14.6 kg in the patients without stones and 15.6 + 15.2 kg
in the patients with stones. In terms of family history of
consanguinity and family history of stones, the two groups
were not statistically different (Table 1).

Urinary metabolic parameters and laboratory results
were compared between the two groups. The mean spot
urine ca/cit ratio was 0.33+.49 mg/dL, median 0.18 (0.01-
3.29) in patients without stones on US, whereas the mean
spot urine ca/cit ratio was 0.48+.55 mg/dl, median 0.31
(0.01-3.47) in patients with stones on US. (Figure 1) Twenty-
four-hour urine ca/cit ratio was 0.38+.96 mg/mg, median
0.23 (0.02-5.73) mg/mg in patients without stones, while it
was 0.58+1.09 mg/mg, median 0.32 (0.01-6.54) mg/mg in
patients with stones. (Figure 2) The detailed results of the
other laboratory values of the patients with stones and the
patients without stones are shown in Table 2. Spot urine
ca/cit and 24-hour urine ca/cit were significantly higher in
patients with stones on US than in those without stones.
The spot urine ca/cre and uric acid/creatinine ratio were
significantly higher in patients with stones on US than in
patients without stones. Urine density was lower in patients

Table 1. Demographic data of patients
us
Group 1 Group 2
n:12p7 n:19r;§ p-value
Mean £ SD Med (Min-Max) Mean * SD Med (Min-Max)
Female |67 (52.8) 92 (46.5)
Gender 0.268
Male 60 (47.3) 106 (53.5)
Age (months) 106.8464.1 89 (19-276) 93.3+56.7 78 (14-252) 0.107
Age at diagnosis (months) 56.31+54.1 36 (1-229) 42.8+49.1 19.5 (0-216) 0.007
Weight (kg) 19.55+14.6 14 (1.9-64.4) 15.6+15.2 9.64 (2.2-102) 0.001
Consanguineous No 119 (93.7) 184 (92.9) .
marriage Yes 8 (6.3) 14 (7.1)
Family history of No 52 (40.9) 85 (42.9) 0724
stones Yes 75 (59.1) 113 (57.1) ’
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with stones on US than in patients without stones. There were
no differences in biochemical tests between the two groups,
with the exception of blood urea nitrogen. It was found that
the urea nitrogen in the blood was lower in the group with
stones than in the group without stones. Calcium and citrate
in the 24-hour urine samples did not differ between the two
groups, but the ratio of calcium to citrate in the urine was
higher in the patients with stones.

The ROC for urine Ca/Cit ratios was constructed to identify
potential “cut-off” values to discriminate between groups
(Figures 3 and 4). When assessing stone risk between Group
1 and Group 2, the area under the ROC for spot urine was

63.4%. Thus, the urine ca/cit ratio showed good discriminative
potential to distinguish between both groups. Based on the
above analysis, together with multilevel likelihood analyses,
a spot urine ca/cit value of 0.23 was found to be a good
cut-off point, providing equal sensitivity and specificity to
discriminate between group 1 and group 2 (Figure 3).

When the spot ca/cit value exceeds 0.235, the sensitivity
for stone formation is 59.1%, while the specificity is 62.1%. The
sensitivity and selectivity for stone formation in individuals
with a cut-off value greater than 0.46 in ca/cit measurement
in twenty-four-hour urine are 37.8% and 94.1%, respectively.
In our study, it can be said that the discriminative power of

Table 2. Laboratory findings in patients with and without Stones

us
Group 1 Group 2
-value

n=127 n=198 P

Mean + SD Med (Min-Max) Mean £ SD Med (Min-Max)
Urine pH 6,22+,84 6 (5-8,5) 6,4+,84 6,5 (5-8,5) 0,053
Urine density 1014,58+8,04 1014 (1001-1031) 1012,39+7,73 1011 (1000-1035) 0,018
Spot ca/cre (mg/dL) | 0,18+,22 0,13 (0,01-1,94) 0,36%,39 0,25 (0,01-3,04) <0,001
Spot urine cit/cre | 155 9. 9743 39 673,63 (11,95-27586) 1148,93+1132,37 871,71 (17,2-8617,65) | 0,058
(mg/g creatinine)
Spot urine ua/cre n i + ]
(mg/dL) 1,1441,09 1,07 (0,21-11,32) 1,2%,53 1,16 (0,27-4,77) 0,046
Spot urine mg/cre | 19, 59 0,15 (0,03-1,6) 0,18+,14 0,16 (0,01-0,82) 0,860
(mg/dL)
spoturine cafcit | 33 4q 0,18 (0,01-3,29) 0,48+,55 0,31 (0,01-347) <0,001
(mg/dL)
24-hour urine
calcium (mg) 84,31+71,97 61 (11-411) 106,7+84,08 75 (12-359) 0,327
24-hour urine
Citrate (mg) 465,56+321,09 432 (124-1261) 420,66+387,13 341,5 (11-2054) 0,429
24-hour urine ca/cit

0,38+,96 0,23 (0,02-5,73 0,58+1,09 0,32 (0,01-6,54 0,041
(mg/mg) ( ) ( )
BUN (mg/dL) 11,345,18 10,8 (3-32,9) 9,75+4,56 9,2 (2,4-30) 0,023
Creatinine (mg/dL) | 0,51+,12 0,48 (0,24-0,84) 0,5%,14 0,46 (0,3-1,65) 0,074
Na (mg/dL) 137,48+2,42 137 (132-143) 137,72+2,29 138 (130-146) 0,341
K (mg/dL) 4,44+ ,50 435 (3,5-5,7) 4,53+,49 4,45(3,2-6,2) 0,095
Ca (mg/dL) 10,03%,55 10 (8,9-11,9) 10,114,971 10,1 (8-19,4) 0,239
P (mg/dL) 5,01+,92 5,1 (2-7) 5,09+,69 5,08 (3,2-7,01) 0,664
Mg (mg/dL) 2,2+,31 2,17 (1,52-3,29) 2,12+,27 2,09 (1,5-3,75) 0,058
Blood pH 7,39+,05 7,39 (7,21-7,54) 7,39+,04 7,39 (7,3-7,56) 0,719
HCO3 (mmol/L) 21,56+2,85 21,9 (13,6-27,1) 22+2,93 22 (16,6-28,8) 0,642
Uric acid (mg/dL) | 4,11+1,48 3,9 (1,2-12,8) 3,76+1,20 3,7 (1,2-9) 0,077

ca/cre:calcium/creatinine, cit/rce:citrate/ creatinine, ua/cre: uric acid/ creatinine, mg/cre: magnesium/creatinine, ca/cit: calcium/citrate, BUN: Blood urea nitrogen, Na: Sodium, K:
Potassium, Ca: Calcium, P: Pospate, Mg: Magnesium, HCO,: Bicarbonate
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the spot urine ca/cit ratio was higher than the 24-hour urine
ca/cit ratio (Figure 3, Figure 4).

Discussion

Pediatric urolithiasis is becoming more common in
Turkiye and worldwide (1,11). Although pediatric urolithiasis
is more common than in the past, children have less urinary
stone disease than adults. The prevalence of urolithiasis
is lower in children than in adults. This difference may
be attributed to higher urinary citrate and magnesium
levels in children compared to adults. The most common

predisposing factors for kidney stone formation in children
are hypercalciuria and hypocitraturia (7). It is not only
the concentration of calcium and citrate in the urine that
determines the risk of stone formation, but also the relative
excess of calcium to citrate in the urine (12). Normal values
for the urinary calcium/citrate ratio according to age are
given in Table 3. (13).

Inthisstudy, the mean urinary ca/cit ratio was significantly
higher in those who presented with a history of urolithiasis
and had stones at the time of initial diagnosis compared to
those without stones ( p<0.001).

*
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Figure 1. Ca/cit ratios in spot urine of patients with and without stones on US
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Figure 2. Ca/cit ratios in 24-hour urine of patients with and without stones on US
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In the study, there was no significant difference between
men and women in either the spot urine ca/cit ratio or the
24-hour urine ca/cit ratio. As creatinine is removed from
the equation when calculating urinary calcium and urinary
citrate, the urinary Ca/Cit ratio is not affected by muscle mass.
Previous studies in children have shown that the urinary
calcium/citrate ratio is not affected by age or sex (10,14,15).
There are many studies showing that the urinary ca/cit ratio
can discriminate between normal children and children with
urinary calculi.

Srivastava et al. (10) conducted an evaluation of
random urine calcium, citrate, and creatinine levels in 78
hypercalciuric non-stone formers, 34 hypercalciuric children
with stones, and 149 controls. Their findings indicated that
the urine calcium/citrate ratio (mg/mg) is a valuable tool
for differentiating between healthy children and those who
develop kidney stones.

Kompani et al. (7) evaluated in children aged 2-12 years,
the urinary ca/cit ratio (mg/mg) was 0.19 in controls, 0.39
in children with hypercalciuria without stones and 0.44 in
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Figure 3. ROC curve in patients with ca/cit measurement in spot urine
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Figure 4. ROC curve for ca/cit measurement in twenty-four-hour urine
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Table 3. Normal values of calcium citrate ratio according to age
mmol calcium/mmol citrate mg calcium/mg citrate
Male Female Male Female
Calcium/citrate ratio 2-6 years <0,75 <0,65 <0,15 <0,13
7-12 years <0,85 <0,60 <0,17 <0,16
13 years and over <1,10 <0,8 <0,22 <0,16
children with hypercalciuria with stones. Kompani et al. Study Limitations

(7) found a significantly higher ca/cit ratio in children with
hypercalciuria compared to the control group. Similar to our
study, in a study conducted by Lee et al. (15) on 46 children
with unconfirmed urolithiasisand 51 children with confirmed
urolithiasis and reporting that spot urine ca/cit ratio was
higher in children with confirmed urolithiasis compared to
unconfirmed children, spot urine ca/cit ratio (mmol/mmol)
was reported as 0.68 in children without stones and 1.30 in
children with stones. In a study conducted by Turudic et al.
(16) in Croatia on 61 children with urolithiasis and 25 healthy
children, the ca/cit ratio (mol/mmol) in 24-hour urine was
analysed and reported to be 3.42 and 1.06, respectively (17).

Our ROC data (Figures 3 and 4) show that a urinary Ca/
(it ratio of 0.23 effectively differentiates children with and
without stones presenting with urolithiasis who present for
evaluation. Consequently, a urinary calcium/citrate ratio
of <0.235 may serve as an ideal target value for patients
with urolithiasis presenting with stone formation. Another
important implication from the data is that complete
correction of hypercalciuria in individuals with stone
formation may not be necessary, as long as an adequate
urinary citrate concentration is maintained that helps to
keep the urinary calcium/citrate ratio low enough to prevent
stone formation. As the proposed urinary calcium/citrate
thresholds are derived from retrospective data, further
validation in prospective studies will be required.

Sravistava et al. (10) considered a value greater than
0.33 to be significant for the urinary calcium/citrate ratio
threshold for predicting urinary stone formation. Kompani
et al. (7) reported a threshold value of 0.25 for the urinary
calcium/citrate ratio.

In childhood stone formation, not only hypercalciuria
or hypocitraturia but also the insufficiency of citrate for a
specific calcium concentration in urine may be an important
risk factor. Stone formation is relatively the result of the
coexistence of hypocitraturia and hypercalciuria (7,18). In
children with hypercalciuria, high citrate excretion in urine
may provide a protective role against stone formation (10).

J Curr Pediatr 2025;23(2):72-9

The main limitation of our study was that it was
retrospective and performed in a single centre. Multicentre
prospective studies on the urinary calcium-citrate ratio
should be performed.

Conclusion

The urine ca/cit ratio is not affected by gender, age or
muscle mass. This marker may help us to differentiate
stone formation in patients presenting with urolithiasis. In
conclusion, our study showed that a spot urine ca/cit ratio
higher than 0.23 significantly predicted stone formation.
According to this result, it is possible to predict whether a
patient will form urinary calculi based on the ca/cit ratio.
Therefore, urinary citrate level should be checked as part of
the metabolic evaluation in patients presenting to paediatric
or paediatric nephrology outpatient clinic with urinary stone
disease.
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Abstract

Introduction: Primary hyperparathyroidism (PHPT) is a rare disease in children.
There are a limited number of publications on pediatric PHPT. In this study, we
present the clinical characteristics of a group of children with PHPT.

Materials and Methods: The hospital records of seven adolescents diagnosed
with PHPT and who underwent surgery at our clinic between 2013 and 2023 were
retrospectively reviewed.

Results: The study group consisted of seven adolescents, three of whom were
girls, with a median age of 14 years (range: 13-17). The most common presenting
symptom was myalgia (3/7). One patient with abdominal pain was diagnosed with
acute pancreatitis. Three patients had nephrolithiasis secondary to hypercalcemia.
Ultrasonography detected adenomas in five patients (71%). Scintigraphic imaging
revealed isolated parathyroid adenomas ranging from 0.5 to 2.0 cm in size in all
patients. The most common lesion location was the lower part of the right thyroid
lobe (3/7). All patients underwent surgical excision of the parathyroid adenoma.
Preoperative median calcium level was 12.0 mg/dL (10.6-13.1), and median
parathyroid hormone (PTH) level was 340 pg/mL (98-803). Postoperatively, median
calcium level decreased to 8.6 mg/dL (8.3-9.1), and median PTH level decreased to
38.3 pg/mL (12.2-73.0). No postoperative complications were observed. Pathology
results confirmed parathyroid adenoma in all cases. All patients remained in
remission after at least six months of follow-up.

Conclusion: This study indicates that children with PHPT are often diagnosed
based on non-specific symptoms. Isolated parathyroid adenomas detected through
imaging can be successfully treated with surgery.

0z

Giris: Cocuklarda primer hiperparatiroidizm (PHPT) nadir gortlen bir hastahktir.
PHPT'li ocuklara dair sinirli sayida yayin bulunmaktadir. Bu yazida PHPT'li bir grup
cocugun klinik 6zellikleri sunulmustur.

Gereg ve Yontem: Klinigimizde 2013-2023 yillari arasinda PHPT tanisi alip cerrahi
tedavi uygulanan 7 adolesanin hastane dosyalari geriye doniik olarak incelendi.
Bulgular: Calisma grubunu ortanca yasi 14 yil (13-17 arasinda) olan, Ulcu kiz
yedi adolesan olusturmaktaydi. En sik basvuru sikayeti miyaljiydi (3/7). Karin
agrisi olan bir hastamiz akut pankreatit tanisi aldi. Ug hastada hiperkalsemiye
bagl nefrolitiyazis tespit edildi. Ultrasonografi ile bes hastada (%71) adenom
goruintilendi. Sintigrafik incelemede tiim hastalarda boyutlari 0,5 ile 2,0 cm
arasinda olan izole paratiroid adenomu ile uyumlu lezyonlar tespit edildi. En sik
lezyon lokalizasyonu sag tiroid lobunun alt kismiydi (3/7). Tum hastalarda cerrahi
olarak paratiroid adenom eksize edildi. Preoperatif ortanca kalsiyum duzeyi 12,0

80 ] Curr Pediatr 2025;23(2):80-5
Copyright© 2025 The Author. Published by Galenos Publishing House on behalf of Bursa Uludag University, Department of Pediatrics.

This is an open access article under the Creative Commons AttributionNonCommercial 4.0 International (CC BY-NC 4.0) License.


https://orcid.org/0000-0002-8888-2954
https://orcid.org/0000-0002-5052-6778
https://orcid.org/0009-0000-7680-1830
https://orcid.org/0000-0003-3618-8167
https://orcid.org/0000-0003-1700-6778

Giinbey et al. Adolescents with Parathyroid Adenomas 81

mg/dL (10,6-13,1), ortanca paratiroid hormon dizeyi 340 pg/mL (98-803) idi. Postoperatif ortanca kalsiyum degeri 8,6 mg/dL (8,3-
9,1)’ye, ortanca paratiroid hormon degeri 38,3 pg/ml (12,2-73,0)’ye geriledi. Hastalarimizda postoperatif komplikasyon gelismedi.
Patoloji sonuclar tiim hastalarda paratiroid adenom olarak raporlandi. En az 6 aylik takip siirecinde tiim hastalar remisyonda idi.
Sonugc: Bu calisma grubunda PHPT'li cocuklarin siklikla 6zgiin olmayan yakinmalar ile tani aldigi, goriintiileme ile saptanan izole
paratiroid adenomlarinin cerrahi ile basari ile tedavi edilebildigi gozlendi.

Introduction

Primary hyperparathyroidism (PHPT) is a disease
associated with hypercalcemia in which serum parathyroid
hormone (PTH) levels are inappropriately normal or elevated
as a result of excessive PTH secretion from one or more of
the four parathyroid glands (1). In most cases, PHPT is caused
by a single parathyroid adenoma. Parathyroid carcinoma is
a relatively rare pathology (2). PHPT is usually isolated and
not genetically inherited (3). The annual incidence of PHPT
is estimated to be 3 per 10,000 in adults aged 50 to 60 years,
and it is 2 to 3 times more common in women than in men
(1). PHPT is relatively rare in pediatric patients, with an
estimated incidence of 2 to 5 cases per 100,000 individuals
).

Hypercalcemia associated with hyperparathyroidism
can cause constipation, bone pain, fatigue, depression and
formation of renal stones (2,4). It can also negatively affect
the myocardium and lead to fatal arrhythmias such as
short QT syndrome, ventricular tachycardia, and ventricular
fibrillation (4). Hyperparathyroidism can also lead to
osteoporosis and increased susceptibility to the development
of fractures (2). Since the symptoms are often nonspecific
and hypercalcemia sometimes may occur intermittently,
the diagnosis is sometimes delayed until end-organ damage
occurs (5,6). In this study, we present our experience with
seven pediatric PHPT cases, including their clinical spectrum
and postoperative follow-up data.

Materials and Methods

Study Design

The medical records of seven patients under the age
of 18 diagnosed with PHPT between 2013 and 2023 at
the pediatric endocrinology clinic of our hospital were
retrospectively reviewed. The study was approved by the Firat
University Non-Interventional Research Ethics Committee
(date: 11.09.2024, approval number: 2024/12-41). The
patients’ age, presenting symptoms, physical examination
findings at admission, and relevant personal and family
medical history were evaluated Serum calcium, inorganic

phosphorus, alkaline phosphatase, parathyroid hormone
(PTH), creatinine, 25(0H) vitamin D, urinary calcium, and
urinary creatinine levels were recorded. The urinary calcium-
to-creatinine ratio was calculated. Hypocalciuria was defined
as a spot urine calcium/creatinine ratio <0.04 mg/mg, and
hypercalciuria as a ratio >0.22 mg/mg (7). Ultrasonographic
and scintigraphic findings were documented. Preoperative
and postoperative clinical features were also evaluated.

Statistical Analysis

The data obtained within the scope of the study were
expressed with descriptive statistics. Categorical variables
were expressed as percentages. Since the number of patients
in our case series is low, continuous variables were presented
as median (min-max). All statistical calculations were
performed using IBM SPSS Statistics for Windows, version
22.0 (IBM Corp., Armonk, NY, USA).

Results

Our patient population with a median age of 14
(minimum 13, maximum 17 years) consisted of four boys
and three girls. None of them had a family history of primary
hyperparathyroidism. There was no history of radiation
exposure.

The most common presenting complaint was myalgia
(3/7). The amylase level was 1508 U/L in one female patient
(# 4) diagnosed with acute pancreatitis secondary to
hypercalcemia with abdominal pain. Magnetic resonance
cholangiopancreatography (MRCP) revealed the presence of
a normal pancreas. Patient with pancreatitis had no PHPT-
associated bone lesions, nephrolithiasis or nephrocalcinosis
was not noted with the ultrasonographic examination of
the urinary system. The patient’s amylase level normalized
following preoperative intravenous hydration. This patient
with pancreatitis was previously presented as a case report
(8). Except for one patient, all patients presented to our center
within 1 to 3 months after the detection of hypercalcemia
and were evaluated for hyperparathyroidism. It was learned
that one patient had been found to have hypercalcemia in
tests conducted approximately 1.5 years before admission
to our clinic and had received treatment at a urology clinic
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for nephrolithiasis. Additionally, nephrolithiasis secondary to
hypercalcemia was detected in two more patients. Clinical
and imaging characteristics of the patients are summarized
in Table 1.

Neck ultrasonography (US) and parathyroid scintigraphy
were performed in all patients. US revealed hypoechoic
lesions suspicious for adenoma in five (71%) patients.
Scintigraphic examination of parathyroid glands disclosed
the presence of parathyroid adenoma in all patients (100%).
Most commonly adenoma was localized in the lower part
of the right thyroid lobe in three patients (43%). The largest
adenoma was measured as 3 cm, and the smallest one as 0.5
cm on US. On scintigraphic examination, the largest and the
smallest adenomas were measured as 2.0 cm and 0.5 cm,
respectively (Table 1).

In these patients, RET gene sequence analysis for multiple
endocrine neoplasia (MEN) syndromes could be performed
in two patients and no mutation was found.

Our four patients had high urinary calcium/creatinine
values. Calcium/creatinine ratio of two patients was within
the normal range. One patient who did not undergo urine
tests could not be evaluated.

All patients received preoperative IV hydration treatment
for hypercalcemia. Diuretics were used after adequate
hydration was achieved. Considering the risk of postoperative

hypocalcemia, vitamin D deficiency was investigated. Patients
with low vitamin D levels or hypercalciuria were started on
cholecalciferol before surgery. Parathyroid adenomas were
surgically excised in all patients. Patients with postoperative
hypocalcemia were added oral calcium treatment in addition
to cholecalciferol. If postoperative calcium was normal, they
were treated only cholecalciferol. Bisphosphonate treatment
was not given to any patient. All patients were followed up
closely postoperatively. Postoperative normalized PTH values
increased again in four patients at the third month follow-up.

However, calcium values were normal at the third
postoperative month. Three of these patients had low
preoperative 25 OH vitamin D levels. In one patient (# 3),
PTH value remained elevated despite normal 25 OH vitamin
D levels until the 6th postoperative month. Prophylactic
treatments were tapered and discontinued under close
monitoring of laboratory values. Patients were re-evaluated
at the sixth postoperative month. Physical examination and
laboratory findings were normal at the 6th postoperative
month. Preoperative and postoperative laboratory tests of
the patients are given in Table 2.

Postoperative complications did not develop in our
patients. The pathology result of one patient (# 2) was
reported as lymph node. Postoperative calcium and PTH
values continued to rise. Scintigraphy was performed again

Table 1. Clinical and imaging characteristics of the patients with primary hyperparathyroidism
Case | Gender Age Symptoms End-organ Lesiqn qetected Lesion detected by
(years) damage by scintigraphy | ultrasonography
1 Female |13 Abdominal pain Nephrolithiasis
2 Male 13 Flank pain Nephrolithiasis | + +
3 Male 14 Myalgia, headache, lassitude, constipation | Nephrolithiasis | + +
4 Female | 14 Abdominal pain, flank pain, vomiting Pancreatitis + +
5 Male 16 Myalgia, halitosis, lassitude None + +
6 Female |17 Myalgia None +
7 Male 17 Nausea, inability to gain weight None +
Table 2. Biochemical parameters of the patients with primary hyperparathyroidism
At admission Postoperative

0. day 1. day 3. month 6. month
Calcium (mg/dL) 12.0 (10.6-13.1) 9.5 (8.0-9.9) 8.6 (8.3-9.1) 9.4(8.6-10.3) 10.0 (9.4-10.4)
Phosphorus (mg/dL) 2.8(1.93.9) 2.8(1.83.5) 3.8(3.65.2) 4 (3.4-6.6)
ALP (U/L) 207 (149-359) 321 (217-424) 298 (202-394) 108 (53-179) 127 (51-163)
PTH (pg/mL) 340 (98-803) 26.6 (2-661) 38.3(12.2-73) 120 (28-148) 59.5 (28.3-82.1)
250H vitamin D (ug/dL) 19.5 (5.3-36.4) 20.9 (5.6-29.4)
ALP: Alkaline phosphatase; PTH: Parathyroid hormone, variables are expressed as median (minimum-maximum) values
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and the patient was operated for the second time. Operated
on a second time patient calcium and PTH values decreased.
The pathology result was reported as parathyroid adenoma.

Discussion

In this study, we present the clinical and laboratory
features of a group of adolescents with primary
hyperparathyroidism (PHPT), a rare clinical entity in
childhood.

In the literature, the age of onset of PHPT is frequently
reported to be 55-60 years (1). The reason for the rarity of PHPT
in childhood is unknown. In the literature on pediatric PHPT,
Roizen and Levine reviewed the case series of approximately
340 patients until 2012 (2). A scarce number of case series
including at most 86 patients have been published after
2012 (9-12). A clinical guideline for parathyroid adenoma in
pediatric patients has not yet been established. Case series
are important for better follow-up and treatment of the
disease and establishment of future guidelines.

In a recently reported pediatric PHPT case series of 10
patients, all patients were symptomatic (10). In our study, all
patients were symptomatic, consistent with the literature.
Most young patients with PHPT typically present with
skeletal complications of hypercalcemia and/or symptoms
of nephrolithiasis (2). The most common symptoms in
our patients were abdominal pain accompanied with
nephrolithiasis, and musculoskeletal pain. In a case series by
Li et al. (13) genu valgum and bone fractures were reported
in patients with PHPT. Bone lesions were not reported in
a case series from our country. We did not observe bone
lesions in our patients which presumably may be related to
the duration of hyperparathyroidism (9).

The relationship between PHPT and pancreatitis is still
unclear. One study reported that the incidence of pancreatitis
in patients with PHPT was approximately 30 times higher
than in the general population (14). It has been thought
that hypercalcemia may cause activation of intrapancreatic
trypsin and pancreatic damage leading to the development
of pancreatitis (15). The prevalence of acute pancreatitis
in PHPT is between 1.5% and 13% (16). In one study,
acute pancreatitis was detected in two of 14 patients (17).
Consistent with the literature, one of our seven patients (14%)
previously reported by us as a case report was diagnosed
with acute pancreatitis (8). In most patients with PHPT,
pancreatitis symptoms improve after surgical treatment
(14). Similarly, the most common pathology in children and
adolescents with PHPT isa single parathyroid adenoma (2,12).
Consistent with the literature, all of our patients had a single

parathyroid adenoma. The only curative treatment for PHPT
associated with isolated parathyroid adenoma is excision of
the adenoma (12). In a recently published case series, one
patient required reoperation (9). In one of our patients,
postoperative calcium and PTH values did not regress
despite intraoperative removal of a lesion thought to be
compatible with parathyroid adenoma. The pathology result
of this patient was reported as lymph node. Scintigraphy was
performed again and the patient was operated for the second
time and the adenomectomized patient went into remission.
Consistent with the literature, all of our patients achieved
postoperative cure. Most frequently the adenoma is located
in the lower lobe of the thyroid (9,10). Consistent with the
literature data, in our patients, parathyroid adenomas were
localized adjacent to the lower lobe of thyroid.

The first-line modalities for imaging parathyroid glands
are ultrasound and/or 99m Tc sestamibi scintigraphy (4). On
ultrasound, parathyroid adenomas appear as hypoechoic
and often enlarged nodular lesions (4). On scintigraphy,
hyperfunctioning glands show greater uptake of the
technetium radioisotope (4).

A meta-analysis reported a diagnostic sensitivity of
78% for high-resolution US and 88% for dual-phase Tc-99m
sestamibi scintigraphy (18). However, Tc-99m sestamibi
parathyroid imaging has a limited capacity to detect
small parathyroid adenomas or multiglandular lesions,
especially in cases of preoperative normocalcemia (19). In
adult patients, 4D computed tomography has become an
increasingly used imaging modality and has been reported to
have higher diagnostic sensitive than scintigraphy, especially
for multiglandular disease (20,21). The calculated radiation
dose of 4D computed tomography is estimated to be
approximately 60 times higher than that of 99mTc- sestamibi
SPECT which limits the use of 4D computed tomography
in younger patients who are at higher risk of developing
radiation-related cancers (22). Combined ultrasonography
and scintigraphic imaging increases the probability of lesion
localization and improves diagnostic sensitivity (23). In our
two patients, no adenoma was detected by ultrasound.
Scintigraphy detected adenomas in all patients.

The etiology of PHPT includes multigland hyperplasia
resulting from germline mutations in the MENIN, RET, and
CDKN1B (encoding p27Kip1) genes; single parathyroid
adenomas that represent monoclonal neoplasms, many
of which are associated with somatic mutations in MENIN
or PRAD1 gene; and distinct parathyroid adenomas due to
germ-line or somatic mutations in HRPT2 gene (CDC 73),
which have a predisposition to parathyroid carcinoma
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(2). Multiple endocrine neoplasia type 1, or MEN1 (OMIM
131099), is the most common cause of inherited PHPT.
PHPT is present in more than 90% of patients with MEN1
(2). Some patients with MEN1 who do not have mutations in
MENIN may have mutations in CDKN7B, which encodes the
cyclin-dependent kinase inhibitor 1B (2). PHPT is relatively
uncommon in MEN2a (OMIM 171399), occurring in only 20—
30% of patients, and almost never occurs in MEN2b (OMIM
162299) (2). PHPT is less severe in patients with MEN2a
than in patients with MEN1. The highest prevalence of
PHPT occurs in patients who carry the codon 634 RET gene
mutation (2). Germline mutations of the HRPT2 gene cause
the hyperparathyroidism-jaw tumor (HPT-JT) syndrome
(OMIM  145010). HPT-JT syndreme is an uncommon
autosomal dominant syndrome characterized by PHPT due
to parathyroid adenomas and fibro-osseous lesions of the
maxilla and mandible (2). RET gene analysis performed on
two of our patients yielded normal results.

Preoperative vitamin D repletion is advised and should
be performed carefully in patients with hypercalciuria (23).
The frequency of postoperative hypocalcemia has been
reported to be approximately 50% in the literature. Severe
hypocalcemia is rarely seen (2,23). Patients may require
temporary postoperative calcium administration and
calcitriol to avoid such symptoms (23). Patients with low
vitamin D levels were started on cholecalciferol treatment
before surgery. Postoperatively, biochemical hypocalcemia
was detected in four of seven patients. These patients
were closely monitored and treated with oral calcium and
cholecalciferol. Oral calcium treatment was discontinued
once serum calcium levels stabilized.

Study Limitations

The study was conducted retrospectively based on a file
review, and the sample size was relatively small.

Conclusion

In  conclusion, the  diagnosis of  pediatric
hyperparathyroidism may be delayed until end-organ
damage develops because symptoms are often nonspecific
and sometimes hypercalcemia is episodic. In this study
group, we have observed that children with PHPT were
often diagnosed with nonspecific complaints and isolated
parathyroid adenomas detected by imaging can be
successfully treated with surgery.

J Curr Pediatr 2025;23(2):80-5
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Abstract

Introduction: Physiological changes in the body may result in anxiety and impaired
self-concept during adolescence. Although temporary, pubertal gynecomastia (PG)
may cause negative emotions that interrupt the development of self-concept by
causing a physical appearance that does not fit the male gender. This paper aimed
to identify whether the self-concept level of adolescents with PG is moderated by
their anthropometrics.

Materials and Methods: This case-control study included adolescent males, with
pubertal stage assessed using the Marshall and Tanner criteria. PG was diagnosed
by palpation of a subareolar glandular disc. Anthropometric measurements were
obtained by trained pediatric endocrinology clinic staff, and self-concept was
evaluated using the Piers-Harris Children’s Self-Concept Scale (PHCSCS). To specify
relationships correlation and regression analysis were examined.

Results: The study included 38 adolescents with PG and 61 age- and pubertal stage-
matched controls. BMI was significantly higher in the PG group, and self-concept
scores declined with increasing BMI (p=0.044; r=-0.437, p=0.006). PG subjects at
Tanner Stage 3 were shorter than controls (p=0.03) and had lower happiness and
behavior subscale scores (p=0.01; p=0.04). PG duration was negatively correlated
with total self-concept (r=-0.400, p=0.013) and the subscales of happiness (r=-
0.456), behavior (r=-0.334), and physical appearance (r=-0.354).

Conclusion: Adolescents with PG demonstrated lower self-concept, particularly in
relation to higher BMI, shorter stature at mid-puberty, and prolonged symptom
duration. These findings highlight the need for early psychosocial support in
affected individuals.

0z

Giris: Vicuttaki fizyolojik degisiklikler ergenlik doneminde kaygiyla ve bozulmus
0z-kavramla sonuclanabilir. Gecici olmasina ragmen, pubertal jinekomasti
(PG), erkek cinsiyetine uymayan bir fiziksel gortiniime neden olarak 6z-kavram
gelisimini kesintiye ugratan olumsuz duygulara neden olabilir. Bu makale, PG'li
ergenlerin 6z-kavram diizeylerinin antropometrik 6zellikleri tarafindan diizenlenip
duzenlenmedigini belirlemeyi amaclamaktadir.

Gereg ve Yontem: Bu vaka-kontrol calismasi, ergenlik evresi Marshall ve Tanner

kriterleri kullanilarak degerlendirilen ergen erkekleri iceriyordu. PG, subareolar
glandiler diskin palpasyonuyla teshis edildi. Antropometrik olctimler, egitimli
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pediatrik endokrinoloji klinigi personeli tarafindan elde edildi ve 6z kavram, Piers-Harris Cocuk Oz Kavrami Olgegi (PHCSCS) kullanilarak
degerlendirildi. iliskileri belirlemek i¢in korelasyon ve regresyon analizi incelendi.

Bulgular: Calismaya 38 PG'li adolesan ve 61 yas ve ergenlik asamasi eslestirilmis kontrol dahil edildi. Viicut kitle indeksi PG grubunda
onemli olctide daha yiksekti ve 6z kavram puanlari artan BMI ile azaldi (p=0,044; r=-0,437, p=0,006). Tanner Evre 3'teki PG'li
adolesanlar kontrol grubunda daha kisaydi (p=0,03) ve daha disik mutluluk ve davranis alt 6lcek puanlarina sahipti (p=0,01;
p=0,04). PG sliresi toplam 6z kavram (r=-0,400, p=0,013) ve mutluluk (r=-0,456), davranis (r=-0,334) ve fiziksel goriinim (r=-0,354)

alt olcekleriyle negatif korelasyon gosterdi.

Sonug: PG'li adolesanlar, ozellikle daha yiiksek BMI degerine sahip olanlar, ergenligin ortasinda daha kisa boy ve uzun semptom
suiresiyle iliskili olarak daha dustik 6z kavram gosterdi. Bu bulgular, etkilenen bireylerde erken psikososyal destege olan ihtiyaci

vurgulamaktadir.

Introduction

The self-concept is a cognitive assessment of one’s
own abilities and weaknesses that develops and changes
throughout life (1). Adolescence is a critical period in this
development process, forming the basis of a self-concept that
may stay with a person for the rest of their life (2). With the
onset of puberty, rapid growth and change in the body are
closely related to psychological changes, potentially making
adolescents more self-aware and sensitive to the influence
of their peers. The satisfaction of body changes plays an
important role in the development of the self-concept, and
during this period, adolescents often compare themselves
with their peers (3). Disapproval of the body with a lack of
positive feedback from those arounds can harm the self-
concept process, which was positively associated with body
image (1).

Enlargement in breast tissue is a sign of sexual
differentiation, and this is considered a sign of puberty in
women, while it is considered a disorder in men (4). PG is
a benign breast tissue proliferation that usually starts in
early adolescence in males without any etiological factor,
such as endocrinopathy or drug effect. While asymptomatic
gynecomastia is seen between 50% and 60% of adolescents,
the rate of symptomatic gynecomastia is lower. It is a
complex process predicted to be caused by multiple
hormonal changes. The imbalance between estrogen and
androgen activity at the breast tissue level is thought to be
the main underlying pathophysiological mechanism. In most
cases, as puberty progresses and testosterone levels increase,
PG often resolves itself within a few years, although it may
last longer in some cases. Therefore, observation is the basis
of the treatment in cases in which no etiological cause has
been determined (5). On the whole, although it has a benign
nature, it is worth noting that unexpected breast enlargement
in male adolescents may cause them to feel ashamed of their
physical appearance and negatively affect their self-concept
through cosmetic and psychological trauma. More than a

cosmetic problem, psychological problems such as social
functioning, self-esteem, and mental health may arise in
individuals with PG (6). On the other hand, the development
of self-concept is a multidimensional and complex process
and is affected by many factors (7). Many studies have shown
that anthropometric measures affect self-concept levels. BMI
is related to self-concept, causing body dissatisfaction (8) and
body height is one of the physical characteristics affecting
the level of self-concept, and being taller than their peer or
not with a significant height difference has a positive effect
on self-concept (3). With the hypothesis that PG damages
self-concept in cases, this study aimed to determine whether
their anthropometrics positively affect the self-concept.

Materials and Methods

The study was approved by the local ethics committee
of Bursa Yiiksek ihtisas Training and Research Hospital
Clinical Research Ethics Committee (date: 23.11.2011,
approval number: 2011-KAEK-25 2020/01-24) and conducted
in accordance with the principles of the Declaration of
Helsinki.) and conducted in accordance with the principles
of the Declaration of Helsinki. Data collection for the
groups was performed by a pediatric endocrinologist. The
researcher guided the adolescents and parents to fill out the
questionnaire after explaining the purpose of the study in
detail and obtaining their written informed consent.

Study Population

A case-control study was conducted with male
adolescents. The case subjects consisted of adolescents with
PG who had been followed by a pediatric endocrinology
outpatient clinic. The control individuals, matched for age
and pubertal stage with the case group, the control group
comprised participants who presented to the pediatric
endocrinology department for growth monitoring, had no
complaints, and exhibited normal examination findings. The
inclusion and exclusion criteria for the case group are listed
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below.

Inclusion criteria; (a) healthy adolescents without
pubertal problems; (b) no history of neuropsychiatric
disorders or chronic diseases; (c) those who are in the normal
percentile range for their height according to their age; (d) no
abnormal value of hormone levels (serum testosterone (T),
estradiol (E2), gonadotrophins (follicle-stimulating hormone
(FSH) and luteinizing hormone (LH), prolactin and thyroid
function tests) in the PG patients; (€) agreed to participate in
the research and signed written informed consent.

Exclusion criteria;(a) boys who do not have testicular
growth to at least 4 mL in volume or 2.5 cm in length, which
is the first sign of true puberty; (b) gynecomastia due to an
underlying systemic disorder such as malnutrition, liver
disease, renal failure, or thyrotoxicosis (n=0); (c) iatrogenic
gynecomastia due to estrogenic drugs, androgen antagonists,
anti-ulcer drugs, and chemotherapy (n=0); (d) gynecomastia
due to an underlying endocrinopathy, such as Klinefelter
syndrome, partial androgen insensitivity, 11-beta hydroxylase
deficiency, or 17-ketosteroid reductase deficiency (n=0), (e)
those with a history of drug use due to PG (n=4).

Participans and Study Design

Physical Examination and Anthropometrics

The physical examination determined the pubertal stage
and the testicular volume. The pubertal stage was determined
according to Marshall and Tanner (9), and testes volumes
were evaluated by palpation performed using a Prader
orchidometer. Diagnosis of PG was made with thepatient
in the supineposition and hands placed behind the head,
as detection of the glandular tissue and a discoid nodule
underneath the areolas with the thumb and forefinger. Stage
of PG was determined according to the Nydick classification;
(i) 1-plus (1+) gynecomastia; a small subareolar discoid
nodule, not extending to margins of the areola (about 0.5 cm.
in diameter) being palpated by the examiner; (ii) 2-plus (2+)
gynecomastia; the discoid nodule reaches to the margins of
the areola, but not beyond (up to 1.5 cm. in diameter); (iii)
3-plus (3+) gynecomastia; no more than 5 mm. beyond the
margins, (iv) 4-plus (4+) gynecomastia; enlargement extends
more than 5 mm just beyond areolar margins (10).

Anthropometric measurements were performed by
trained staff. Adolescents were dressed in light indoor
clothing without shoes/socks. Height was measured to 0.1
cm by a portable stadiometer (Health-O-Meter Professional
Scale; Model HAP300-01; Boca Raton, FL, USA) at maximal
inspiration using a set square and a standard tape measure,
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and adolescents were instructed to look straight ahead (head
in the Frankfurt plane), as well as to stand in an upright
position with a straight back (heels and buttocks in contact
with the vertical board). Body weight was measured to the
nearest 0.1 kg. Body mass index (BMI) was calculated to 0.01
kg/m2. Given a child’s age, sex, BMI, and the appropriate
reference standard, the BMI Z-score was calculated using
the Pediatric Z-score Calculator. The tool is available at the
website of The Children’s Hospital of Philadelphia, Research
Institute  (http://stokes.chop.edu/web/zscore/) and can
be used for subjects aged between two and 20 years. BMI
z-scores and weight status categories were created according
to the World Health Organization age- and gender-specific
reference values (11). BMI Z-score over +2.0 SD was classified
as obesity, between +2.0 and +1.0 SD as overweight, between
-1.0 and -2.0 as underweight, and under -2.0 SD as significant
weight deficiency (12).

Sociodemographic Data Collection

A self-report questionnaire prepared by the researchers,
which included age, gender, mode of delivery, birth week,
birth weight, school success, family type, education level
of parents, and the family’s economic status, was used.
School success was asked according to the adolescent’s own
description, divided into 3 categories: good, medium, and
low. The family’s economic situation was asked according to
the parent’s own description, which was divided into three
parts: good, medium, and medium or low.

The Scales

Piers-Harris Children’s Self-Concept Scale (PHCSCS)

The Piers-Harris Children’s Self-Concept Scale (Piers &
Harris, 1969) is an 80-item self-report instrument that is
scored true or false. The PHCSCS is divided into 6 subscales
designed to assess how children and adolescents feel
about themselves in areas of behavior problems, academic
competence, physical appearance, anxiety, popularity, and
happiness. The scale score can vary between 0 and 80. A
high score indicates a positive self-concept. According to
the provisions of the original scale, a total score between
the 30th and 70th percentiles is the normal range; a
score lower than the 30th percentile (equivalent to a
score of 46) indicates a low level of self-concept. Scores
higher than the 70th percentile (equivalent to a score of
58) indicate a higher level of self-concept. The Turkish
translation of the scale was carried out by Catakli (13),
and its validity and reliability study was performed by
Oner (xx) (1996) for the 10-19 age group (14). The test-
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retest reliability coefficients are between .72 and .91 for
primary school children and .79 and .98 for junior high
school children over one to seven-day intervals. Kuder
Richardson’s reliability coefficient was.87 for primary
school children and .86 for junior high school children.
The item-total correlation coefficients range between .09
and .50 (13).

Statistical Analysis

Data were entered in Microsoft Excel and converted
into SPSS version 23.0 (IBM Corp. Released 2015. IBM SPSS
Statistics for Windows, Version 23.0. Armonk, NY: IBM
Corp.). Results are presented as meanzxstandard deviation,
median (interquartile range), or frequency and percentage.
Categorical variables were compared between groups
using Pearson’s chi-square test, Fisher-Freeman-Halton,
and Fisher’s exact test. The p level was accepted as <0.05
for statistical significance. The Shapiro-Wilk test was used
to determine whether the data had a normal distribution.
Normally distributed data were compared with independent
samples t-test or one-way ANOVA, and Kruskal Wallis and
Mann-Whitney U tests were used for data that did not
show normal distribution. The Bonferroni test was used
as a multiple comparison test. Pearson’s and Spearman
correlation coefficients were used to analyze relationships
between the measured variables. Stepwise multiple linear
regression analysis analyzed variables related to the total
scale score. The p level was accepted as <0.05 for statistical
significance.

Results

Clinical Characteristics of PG

A total of 38 male adolescents diagnosed with PG and
61 healthy male controls were included in the study. There
was no significant difference in mean age between the
groups (14.18+1.64 years vs. 13.88+1.52 years, p=0.566).
The participants’ socioeconomic levels and academic
achievements were similar (p>0.05).

The mean age at onset of PG was 13.03+1.48 vyears
(median: 13 years; interquartile range: 11.9-13.87). The most
frequently observed Tanner stage in both groups was stage 3
(42% in the PG group and 39% in the control group). Among
individuals at Tanner stage 3, the mean height of PG patients
(159.1848.45 cm) was significantly lower than that of the
control group (166.72+13.23 cm, p=0.034).

At initial presentation, 17 patients (45%) reported
breast enlargement, 10 (26%) reported mastalgia, and 11

(38%) reported both symptoms. There was no statistically
significant difference in PHCSCS scores among PG cases based
on presenting complaint (p=0.761). PG was bilateral in 29
(76%) participants. No significant difference was found in
PHCSCS scores between those with unilateral (57+12.61) and
bilateral (56.62+9.71) PG (p=0.925).

The mean duration of PG was 13.794+15.89 months
(range: 1-72 months). A significant negative correlation was
identified between PG duration and the PHCSCS total score
(r=-0.400, p=0.013), as well as the subscales of happiness
(r=-0.456, p=0.004), behavior problems (r=-0.334, p=0.040),
and physical appearance (r=-0.354, p=0.029).

BMI

There was no statistically significant difference between
the PG and control groups in terms of the proportion of
overweight (21% vs. 11%, p=0.196) and obese individuals
(13% vs. 7%, p=0.267), as well as BMI standard deviation
scores (0.33 £1.20 vs. 0.06 + 0.93, p=0.188). Participants
with higher BMI values were found to have an earlier onset
of PG (11.75%0.41 years vs. 13.32%1.48 years, p<0.001).

Self-Concept

Although no statistically significant difference was found
in the total self-concept scores between adolescents with
PG and the control group (56.71 £ 10.28 vs. 56.1 = 10.4,
respectively; p=0.784), a significant negative correlation was
observed between the duration of PG and several subscales
of the PHSCSC (Figure 1). Furthermore, within the PG group,
higher BMI values were also associated with lower self-
concept scores. Specifically, BMI was negatively correlated
with the behavior problems (r=—0.374, p=0.021) and
physical appearance (r=-0.221, p=0.022) subscales.

Discussion

This research demonstrates that both higher BMI and
longer duration of PG are associated with lower self-concept
scores in adolescents, while shorter stature among PG
subjects in Tanner Stage 3 appears to further contribute
to negative perceptions, particularly in the domains of
happiness, behavior, and physical appearance.

In the study, BMI was significantly higher in the PG
group, with obese boys experiencing an earlier onset of PG,
consistent with previous research (15-16). The increased
frequency and earlier onset of PG in overweight adolescents
have been attributed to elevated aromatase activity, which
enhances the peripheral conversion of androgens to estradiol
(17-19). Given that this hormonal shift contributes both to the
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Figure 1. Comparison of the Impacf of PG Duration and BMI on Self-Concept

development of PG and to alterations in body composition,
it may also intensify adolescents’ body image concerns.
Supporting this, the study found that as BMI increased within
the PG group, the total self-concept score declined, primarily
driven by the physical appearance subscale a pattern not
observed in the control group.

Notably, our findings reveal that among adolescents with
PG in Tanner Stage 3, relatively shorter stature compared to
age-matched peers may further compound negative self-
perceptions. While none of the participants in our study
met clinical criteria for short stature, those with PG in this
developmental stage were observed to be shorter than
their same-age counterparts. This relative height difference,
occurring during a sensitive period of physical maturation,
may be perceived by adolescents as a developmental delay,
particularly when accompanied by visible features such
as PG. Such perceived deviations from peer norms despite
being within normal growth percentiles may heighten
feelings of inadequacy and contribute to poorer self-concept,
particularly in domains such as happiness, behavior, and
physical appearance. Previous literature has indicated that
even within the normal range, adolescents who perceive
themselves as physically smaller or less mature than their
peers may experience lower self-esteem and increased
vulnerability to body image concerns (20). This suggests that
not only absolute but also relative physical differences during
adolescence may play a critical role in shaping self-concept.

In addition, prolonged PG appears to pose a significant
psychological burden, as evidenced by declining self-concept
scores with increasing duration of the condition. The
impact was most prominent in the subscales of happiness
and behavior, potentially reflecting the emotional toll of
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persistent body image concerns. Previous studies have
documented emotional distress, heightened risk of anxiety
and depression, and social withdrawal in adolescents with
PG (6,21-23). Consistent with these findings, our results
suggest that adolescents with long-standing PG are more
likely to engage in maladaptive coping mechanisms, such as
avoidance of social settings or attempts to conceal their chest.
Supporting this interpretation, Nuzzi et al. (24) also reported
significantly lower self-concept scores in adolescents with
PG, further emphasizing the need for timely psychological
support. Early recognition and intervention may be especially
critical in adolescents experiencing prolonged symptoms, to
prevent long-term impairments in self-concept and social
functioning.

Conclusion

This study highlights the psychological threat that PG
poses to the normal development of self-concept. It found
that higher BMI values negatively impact self-concept in PG
cases, while greater height relative to peers in the T3 stage
of puberty positively affects self-concept. Evaluating self-
conceptin PG cases with high BMI may be beneficial. Clinically,
the study suggests that PG cases with shorter stature at the
T3 stage should be closely monitored for self-concept. With
appropriate interventions, the long-term negative effects of
PG on self-concept can potentially be mitigated.

Study Limitations

The results should be interpreted considering several
limitations. The study sample was relatively small and
limited to adolescents in the northwest of Tirkiye, which
may restrict the generalizability of the findings to broader
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populations. Second, the use of self-report scales may be
considered less reliable than more objective measures.
Additionally, a prospective study design that assessed self-
concept levels at the time of PG diagnosis and followed
up over time would have strengthened the findings and
provided more comprehensive insights.
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Abstract

Introduction: Our objective is to describe comprehensive patient characteristics and
explore their relationships with the presence and severity of diabetic ketoacidosis
(DKA) in pediatric patients with diabetes mellitus (DM).

Materials and Methods: This retrospective, single-center study included pediatric
patients with DM. Patients were categorized into those with and without DKA, and
those with DKA were subclassified into mild, moderate, and severe groups. Clinical
symptoms, biochemical parameters, and treatment needs, including intensive
care unit (ICU) requirements, were evaluated. Data were obtained from electronic
medical records, and analyses involved comparisons between patients with and
without DKA and between DKA severity groups.

Results: The study included 180 admissions of 150 patients, with 84 (46.7%)
involving DKA. Compared to non-DKA subjects, patients with DKA had higher
frequencies of abdominal pain (p=0.048), fatigue (p=0.011), vomiting (p<0.001),
nausea (p=0.021), lethargy (p=0.046), and tachypnea (p=0.006), as well as higher
prevalence of prior DKA (p<0.001), active infection (p=0.011), type 1 DM (p=0.015),
and ICU admission (p=0.020). DKA patients had higher blood glucose (p<0.001),
creatinine (p=0.009), and leukocyte counts (p<0.001), while sodium (p=0.045) and
potassium (p=0.018) were lower. Patients with severe DKA had higher leukocyte
count (p=0.001) compared to those with mild and moderate DKA, with a longer
duration of ketoacidosis (p<0.001) and more frequent ICU admission (p=0.020).
According to logistic regression analysis results, vomiting (p<0.001) and previous
DKA history (p<0.001) were independent risk factors for DKA. For severe DKA,
fatigue (p=0.031) was an independent risk factor.

Conclusion: This study presents a comprehensive dataset concerning pediatric
patients with DKA, and identifies multiple factors associated with DKA and its
severity.

0z

Giris: Diyabet mellituslu (DM) pediatrik hastalarda diyabetik ketoasidozun (DKA)
varhgi ve siddeti ile iliskili kapsamli hasta 6zelliklerini tanimlamayr amacladik.
Gereg ve Yontem: Bu retrospektif, tek merkezli calismaya DM’li pediatrik hastalar

dahil edildi. Hastalar DKA'li ve DKA’siz olarak kategorize edildi ve DKA'li hastalar
hafif, orta ve siddetli olarak alt gruplara ayrildi. Klinik semptomlar, biyokimyasal
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parametreler ve yogun bakim tinitesi (YBU) ihtiyaci dahil tedavi gereksinimleri degerlendirildi. Veriler elektronik tibbi kayitlardan elde
edildi ve analizler DKA'li ve DKA'siz hastalar ile DKA siddet gruplar arasindaki karsilastirmalari icerdi.

Bulgular: Calismaya 150 hastanin 180 basvurusu dahil edildi ve bunlarin 84’ (%46,7) DKA ile iliskiliydi. DKA'siz hastalara kiyasla,
DKA'll hastalarda karin agrisi (p=0,048), yorgunluk (p=0,011), kusma (p<0,001), bulanti (p=0,021), letarji (p=0,046) ve tasipne
(p=0,006) sikhigi daha yiiksekti. Ayrica, dnceki DKA 6ykiisii (p<0,001), aktif enfeksiyon (p=0,011), tip 1 DM (p=0,015) ve YBU yatis
(p=0,020) daha yaygindi. DKA'l hastalarda kan sekeri (p<0,001), kreatinin (p=0,009) ve lokosit sayisi (p<0,001) daha ytksekken,
sodyum (p=0,045) ve potasyum (p=0,018) daha dusikti. Siddetli DKA'li hastalarda, hafif ve orta DKA'l hastalara kiyasla daha yiiksek
l6kosit sayisi (p=0,001) seviyeleri vardi. Ayrica, ketoasidoz siiresi daha uzun (p<0,001) ve YBU yatisi daha sikti (p=0,020). Lojistik
regresyon analizi sonuclarina gore, kusma (p<0.001) ve onceki DKA gecmisi (p<0.001) DKA icin bagimsiz risk faktorleriydi. Siddetli
DKA i¢in ise yorgunluk (p=0.031) bagimsiz bir risk faktortydu.

Sonug¢: Bu calisma, DKA'lI pediatrik hastalarla ilgili kapsamli bir veri seti sunmakta ve DKA ile siddetiyle iliskili cok sayida faktori

tanimlamaktadir.

Introduction

Diabetes mellitus (DM) is one of the most common
chronic diseases in childhood, and the increasing global
incidence is a cause for concern (1,2). Data from international
organizations indicate that the prevalence of type 1 DM in the
pediatric population is rising rapidly (1-3). The management
of pediatric DM is critical not only for improving patients’
quality of life but also for preventing adverse outcomes and
the development of long-term complications.

Diabetic ketoacidosis (DKA) is a common acute and
potentially life-threatening complication resulting from
insulin  deficiency or increased insulin requirements
in individuals with diabetes (4). This manifestation is
characterized by hyperglycemia, ketonemia, and metabolic
acidosis and is particularly common in children newly
diagnosed with type 1 DM (5). Delayed diagnosis can lead
to severe consequences such as cerebral edema, shock,
multiorgan failure, and death (6). Early recognition and
prompt treatment are essential to reduce morbidity and
mortality, especially in severe cases. DKA severity is classified
into mild, moderate, and severe, which directly affect
clinical management and patient prognosis (7). Severe DKA
is associated not only with challenging treatments but also
with an increased risk of complications (7,8).

Despite known associations between DKA and factors like
delayed diagnosis or infections, limited pediatric-specific data
exist on which demographic, clinical, and laboratory factors
independently predict DKA severity. Better definition of
clinical and laboratory markers associated with DKA severity
will contribute to optimizing both preventive approaches
and treatment algorithms. Furthermore, collection
of comprehensive data including maternal/paternal
characteristics, natal properties, expanded symptomatology,
anthropomorphic features, disease histories, autoantibody
profiles, and a battery of relevant laboratory measurements

has the potential to provide crucial information regarding
DKA in the pediatric age.

In line with this, our hypothesis is that there are significant
relationships between the development and severity of DKA
and the demographic, clinical, and laboratory factors in
pediatric patients. Therefore, we sought to identify factors
associated with the presence of DKA in children with DM
and to determine independent markers that may predict the
severity of DKA and other patient characteristics.

Materials and Methods

Ethics, Study Design and Population

The study received ethical approval from the Bakirkoy Dr.
Sadi Konuk Training and Research Ethics Committee (date:
15.05.2017, approval number: 2017-03-20). All procedures
were conducted in compliance with the ethical standards
of the institutional research committee and the 1964
Helsinki Declaration, including its subsequent amendments.
This retrospective study includes patients hospitalized
for diagnosis and treatment of DM at the Department of
Pediatrics and the Pediatric Intensive Care Unit of our
hospital, between January 2006 and March 2017. Patients
aged 18 years and older, as well as patients with missing
data, were excluded from the study. Since some patients had
multiple admissions, each admission was considered as a
separate case.

Data Collection

All data were retrospectively obtained by reviewing
hospital records that coincided with the index admission
of each specific case. The study collected data on the
following variables at the time of admission: patient age,
sex, anthropometric measurements (height, weight, and
body mass index), predominant presenting symptom,
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time between symptom onset and hospital admission,
consanguinity status, gestational age at birth, parental
education status, gestational diabetes during pregnancy,
family history of diabetes, type of delivery (vaginal or
cesarean), birth weight, history of surgery, comorbidities,
laboratory findings (detailed below), previous history of DKA,
insulin treatment dose, active infection status and type at the
time of admission, type of diabetes [Type 1 DM, Type 2 DM,
or Maturity-Onset Diabetes of the Young (MODY)], Tanner
stage, length of hospital stay, stay in the intensive care unit
(ICU), and diagnosis status (newly diagnosed or previously
diagnosed).

The admission of patients to the ICU was based on the
standard protocols of our clinic and the criteria defined in
the existing literature (9,10). Indications for ICU admission
included severe metabolic disturbances, significant acidosis
(pH <7.1), severe electrolyte imbalances, hypotension,
altered consciousness (lethargy, stupor, or coma), severe
dehydration (=10% fluid loss), signs of shock, and suspected
cerebral edema. Patients meeting these criteria were
evaluated for close monitoring and advanced supportive
treatment in the ICU.

Type 1 DM, Type 2 DM, and MODY diagnoses were made
according to the current American Diabetes Association
(ADA) criteria. Tanner staging was performed as previously
described (11).

DKA was defined as hyperglycemia with a venous blood
pH of less than 7.3 or a bicarbonate level below 15 mEq/dL.
The severity of DKA was classified based on venous blood
pH as follows: severe if pH was less than 7.1, moderate if pH
was between 7.1 and 7.2, and mild if pH was between 7.2
and 7.3 (7).

Laboratory Analysis

Laboratory analyses were conducted at the certified
biochemistry laboratory of our hospital following
internationally recognized technical standards. The following
parameters, measured from the blood samples taken at the
time of admission, were included in the study: blood fasting
glucose, insulin, C-peptide, HbA1c, sodium, potassium,
urea, creatinine, C-reactive protein, white blood cell (WB()
count, glucose and ketones in urine, islet autoantibodies,
insulin autoantibodies, anti-glutamic acid decarboxylase,
transglutaminase IgA, anti-gliadin IgA, anti-thyroglobulin,
anti-thyroid peroxidase, endomysium IgA, and arterial blood
pH, HCO,, and pCO,.
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Statistical Analysis

Data were collected into a spreadsheet and then
transferred to an SPSS dataset for analyses (SPSS version
25; IBM Corp., Armonk, NY, USA). In all statistical tests, a p
value of <0.05 was considered significant. The normality of
quantitative data was assessed by examining histograms and
Q-Q plots. Descriptive statistics were summarized with mean £
standard deviation or median (25-75™ percentile), depending
on normal or non-normal distributions, respectively. For
categorical variables, frequency (percentage) values were
used. Between-group comparisons of normally distributed
continuous variables were performed using the Student’s
t-test or one-way analysis of variance (ANOVA), depending
on the number of groups. Between-group comparisons
of non-normally distributed continuous variables were
performed using the Mann-Whitney U test or Kruskal-Wallis
test, depending on the number of groups. Between-group
comparisons of categorical variables were performed using
appropriate chi-square tests or the Fisher’s exact test (or its
Freeman-Halton extension). Follow-up data were analyzed
using repeated measures ANOVA or Friedman’s ANOVA by
ranks, depending on distribution characteristics. Pairwise
adjustments for multiple comparisons were done with the
Bonferroni correction. Multivariable logistic regression
analysis (forward conditional selection method) was
performed to determine independent risk factors of the
development and severity of DKA. Statistically significant
variables according to univariate analysis results were
included to regression analysis.

Results

Atotal of 180 admissions from 150 patients were included
in the study. Each admission was accepted as a separate case
for the purpose of all analyses. At the time of admission, DKA
was present 84 cases (46.7%; all type 1 DM), while 96 patients
were non-DKA (53.3%; 91.67% type 1 DM). There were no
significant differences in age (p=0.840) and sex (p=0.106)
between patients with and without DKA. The median
time between symptom onset and hospital admission was
significantly shorter in patients with DKA. The percentage of
patients presenting with abdominal pain (p=0.048), fatigue
(p=0.011), vomiting (p<0.001), nausea (p=0.021), lethargy
(p=0.046), and tachypnea (p=0.006) was significantly higher
in those with DKA (Table 1).

The percentage of patients with a previous history of DKA
(p<0.001), type 1 DM (p=0.015), and those requiring ICU care
(p=0.020) was significantly higher in the DKA group (Table 2).
No patient mortality was recorded during follow-up.
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Table 1. Demographics and clinical variables with regard to diabetic ketoacidosis presence
Diabetic ketoacidosis

Total (n=180) Absent (n=96) Present (n=84) p-value
Age, years (n=180) 10 (6-12.5) 9 (6-13) 10.5 (6-12) 0.840%
Sex (n=180)
Girl 87 (48.33%) 41 (42.71%) 46 (54.76%) o106
Boy 93 (51.67%) 55 (57.29%) 38 (45.24%)
Height, cm (n=118) 136.57£23.19 138.43£22.00 134.04+24.72 0.312F
Weight, kg (n=145) 34 (25-47) 35 (25-50.5) 33 (21-42) 0.171%
Body mass index, kg/m?(n=118) 17.31 (15.26-19.86) 17.46 (15.32-21.29) 17.06 (14.85-19.22) | 0.238¢
g;”;se(ﬁe:t%%e)” symptoms and admission, 144 3 3, 15 (7-45) 7 (2-15) <0.001¢
Symptoms/Findings (n=180)
Polydipsia 80 (44.44%) 46 (47.92%) 34 (40.48%) 03168
Polyuria 73 (40.56%) 44 (45.83%) 29 (34.52%) 0.123%
Abdominal pain 20 (11.11%) 6 (6.25%) 14 (16.67%) 0.048%
Fatigue 18 (10.00%) 4 (4.17%) 14 (16.67%) 0.011%
Dryness of the mouth 5 (2.78%) 2 (2.08%) 3 (3.57%) 0.665%
Weight loss 23 (12.78%) 11 (11.46%) 12 (14.29%) 0.7328
Vomiting 32 (17.78%) 3 (3.13%) 29 (34.52%) <0.0018
Headache 5 (2.78%) 3(3.13%) 2 (2.38%) 1.000%
Enuresis 13 (7.22%) 9 (9.38%) 4 (4.76%) 0.366°
Nausea 5 (2.78%) 0 (0.00%) 5 (5.95%) 0.021#
Hypoglycemia 2 (1.11%) 1(1.04%) 1(1.19%) 1.000%
Lethargy 4(2.22%) 0 (0.00%) 4 (4.76%) 0.046"
Back pain 1(0.56%) 0 (0.00%) 1(1.19%) 0.467*
Sweating 1 (0.56%) 0 (0.00%) 1 (1.19%) 0.467%
Halitosis 1 (0.56%) 0 (0.00%) 1(1.19%) 0.467%
Asthenia 3(1.67%) 3(3.13%) 0 (0.00%) 0.249%
Tachypnea 11 (6.11%) 1(1.04%) 10 (11.90%) 0.006}
Polyphagia 2 (1.11%) 2 (2.08%) 0 (0.00%) 0.499*
Genital itching 2 (1.11%) 2 (2.08%) 0 (0.00%) 0.499#
Fever 4 (2.22%) 1 (1.04%) 3 (3.57%) 0.340%
Cough 1(0.56%) 1(1.04%) 0 (0.00%) 1.000*
Chest pain 1(0.56%) 1 (1.04%) 0 (0.00%) 1.000*
Poor general condition 1(0.56%) 0 (0.00%) 1(1.19%) 0.467#
Growth retardation 1(0.56%) 1(1.04%) 0 (0.00%) 1.000%
Hyperglycemia 12 (6.67%) 10 (10.42%) 2 (2.38%) 0.063%
Dizziness 1(0.56%) 1(1.04%) 0 (0.00%) 1.000%
Descriptive statistics are presented using mean + standard deviation for normally distributed continuous variables, median (25" percentile - 75" percentile) for non-normally
distributed continuous variables and frequency (percentage) for categorical variables, T Student’s t test,  Mann Whitney U test, § chi-square test, # Fisher’s exact test,  Fisher-
Freeman-Halton test, “Statistically significant category for the variables with three or more categories. Statistically significant p values are shown in bold
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Patients with DKA had significantly higher levels of
blood glucose (p<0.001), creatinine (p=0.009), and WBC
counts (p<0.001) at admission, while levels of C-peptide
(p<0.001), sodium (p=0.045) and potassium (p=0.018) were

significantly lower (Table 3).

There were no significant differences in age (p=0.170) and
sex (p=0.474) in the DKA subgroups comprised of patients with
mild, moderate, and severe DKA. In the severe DKA group, the
frequency of presenting with fatigue was significantly higher
compared to the mild DKA group (p=0.021 (Table 4).

Table 2. Summary of family history and pre- and post-diabetes variables with regard to diabetic ketoacidosis presence

Diabetic ketoacidosis

Total (n=180) Absent (n=96) Present (n=84) p-value
Consanguinity (n=158) 35 (22.15%) 20 (23.53%) 15 (20.55%) 0.797%
Gestational week at birth (n=170)
Term 159 (93.53%) 82 (92.13%) 77 (95.06%) 0.6445
Preterm 11 (6.47%) 7 (7.87%) 4 (4.94%)
Gestational diabetes (n=161) 2 (1.24%) 0 (0.00%) 2 (2.67%) 0.215%
Diabetes in family/relatives (1=161) 102 (63.35%) 52 (60.47%) 50 (66.67%) 0.4158
Type 1 diabetes in family/relatives 13 (8.07%) 8(9.30%) 5 (6.67%) 0.747%
Type 2 diabetes in family/relatives 98 (60.87%) 50 (58.14%) 48 (64.00%) 0.447
Type of birth (n=170)
Vaginal birth 97 (57.06%) 50 (55.56%) 47 (58.75%) 0.6745
Cesarean 73 (42.94%) 40 (44.44%) 33 (41.25%)
Weight at birth, g (n=158) 3294.43£553.08 3224.771565.04 3377.64%£530.39 0.0847
Comorbidity (n=170) 23 (13.53%) 15 (16.67%) 8 (10.00%) 0.297¢
Previous diabetic ketoacidosis history (n=180) | 84 (46.67%) 16 (16.67%) 68 (80.95%) <0.0013
Diagnosis (n=180)
Type 1 DM 172 (95.56%) 88 (91.67%) 84 (100.00%)"
Type 2 DM 7 (3.89%) 7 (7.29%) 0 (0.00%)" 0.0151
MODY 1 (0.56%) 1 (1.04%) 0 (0.00%)
Tanner stage (n=100)
Stage 1 62 (62.00%) 32 (57.14%) 30 (68.18%)
Stage 2 6 (6.00%) 6 (10.71%) 0 (0.00%)
Stage 3 9 (9.00%) 5 (8.93%) 4 (9.09%) 0.186"
Stage 4 5 (5.00%) 2 (3.57%) 3 (6.82%)
Stage 5 18 (18.00%) 11 (19.64%) 7 (15.91%)
Length of stay in hospital, days (n=147) 8 (5-11) 8 (5-11) 8 (4-12) 0.787%
Stay in intensive care unit (n=146) 13 (8.90%) 2 (2.74%) 11 (15.07%) 0.0208
Active infection (n=180) 18 (10.00%) 4 (4.17%) 14 (16.67%) 0.011¢
Diagnosis time (n=136)
Newly diagnosed 80 (58.82%) 43 (65.15%) 37 (52.86%) 0200
Previously diagnosed 56 (41.18%) 23 (34.85%) 33 (47.14%)

significant p values are shown in bold

MODY: Maturity onset diabetes of the young, DM: Diabetes mellitus, Descriptive statistics are presented using mean + standard deviation for normally distributed continuous
variables, median (25" percentile - 75" percentile) for non-normally distributed continuous variables and frequency (percentage) for categorical variables, T Student’s t test, & Mann
Whitney U test, § Chi-square test, # Fisher’s exact test, § Fisher-Freeman-Halton test, "Statistically significant category for the variables with three or more categories. Statistically

J Curr Pediatr 2025;23(2):92-104



ince Agici and Papatya Cakir. Pediatric Patients with Diabetic Ketoacidosis 97

The duration of ketoacidosis was significantly longer
(p<0.001) in the severe DKA group compared to the mild and
moderate DKA groups. The percentage of patients requiring
ICU admission was significantly higher in the severe DKA
group compared to the moderate DKA group (Table 5).

In the severe DKA group, the median WBC count at
admission was significantly higher compared to both the
mild and moderate DKA groups (p=0.001) (Table 6).

Table 3. Laboratory variables with regard to diabetic ketoacidosis presence

Diabetic ketoacidosis

Total (n=180) Absent (n=96) Present (n=84) p-value
Blood glucose, mg/dL (n=166) 431.72+161.54 388.79£160.35 479.00£150.11 <0.001%
Insulin, uU/mL (n=111) 3.25(2.00-8.29) 3.97 (2.00-9.97) 2.00 (1.48-7.78) 0.070¢
C-peptide, ng/mL (n=128) 0.31(0.19-0.74) 0.45 (0.27-1.01) 0.20 (0.11-0.34) <0.001¢
HbA1c, % (n=149) 11.79+2.38 11.60+2.44 12.02+2.29 0.278%
Sodium, mEqg/L (n=166) 134.15+5.20 134.94+4.58 133.324+5.69 0.045f
Potassium, mEq/L (n=164) 4.34%+0.70 4.474+0.58 4.21£0.78 0.018f
Urea, mg/dL (n=163) 25 (20-31) 25(20.3-31) 2445 (18-32) 0.627
Creatinine, mg/dL (n=163) 0.57 (0.44-0.77) 0.54 (0.43-0.64) 0.63 (0.47-0.86) 0.009*#
Islet autoantibody (n=117)
Negative 22 (18.80%) 13 (19.70%) 9 (17.65%) 0.9665
Positive 95 (81.20%) 53 (80.30%) 42 (82.35%)
WBC (x10%) (n=150) 10.00 (7.67-13.90) 8.55 (7.14-10.34) 13.75 (10.00-25.50) <0.001%
CRP, mg/dL (n=143) 0.30 (0.06-0.61) 0.25 (0.05-0.40) 0.34 (0.06-0.96) 0.112¢
Insulin autoantibodies, IU/mL (n=112) 2.68 (0.40-5.07) 2.68 (0.40-5.09) 2.79 (0.40-5.00) 0.846*
Anti-GAD, IU/mL (n=118) 21.34 (5-105) 9.7 (5-70) 30.13 (5.35-118) 0.237%
Transglutaminase IgA (n=66)
Negative 56 (84.85%) 31 (83.78%) 25 (86.21%) 000"
Positive 10 (15.15%) 6 (16.22%) 4 (13.79%)
Anti-gliadin 1gA (n=39)
Negative 38 (97.44%) 18 (100.00%) 20 (95.24%) © 000¢
Positive 1 (2.56%) 0 (0.00%) 1 (4.76%)
Anti-Tg (n=53)
Negative 41(77.36%) 25 (75.76%) 16 (80.00%) 000"
Positive 12 (22.64%) 8 (24.24%) 4 (20.00%)
Anti-TPO (n=54)
Negative 38 (70.37%) 23 (67.65%) 15 (75.00%) 0703
Positive 16 (29.63%) 11 (32.35%) 5 (25.00%)
Endomysium IgA (n=56)
Negative 53 (94.64%) 26 (92.86%) 27 (96.43%) 000"
Positive 3 (5.36%) 2 (7.14%) 1(3.57%)

Anti-GAD: Anti-glutamic acid decarboxylase, Anti-TPO: Anti-thyroid peroxidase, CRP: C-reactive protein, HbA1c: Hemoglobin A1c, WBC: White blood cell count, Descriptive statistics
are presented using mean + standard deviation for normally distributed continuous variables, median (25" percentile - 75" percentile) for non-normally distributed continuous
variables and frequency (percentage) for categorical variables, T Student’s t test, £ Mann Whitney U test, § Chi-square test, # Fisher’s exact test, § Fisher-Freeman-Halton test,
“Statistically significant category for the variables with three or more categories. Statistically significant p values are shown in bold

J Curr Pediatr 2025;23(2):92-104



98 ince Agici and Papatya Cakir. Pediatric Patients with Diabetic Ketoacidosis

Table 4. Demographics and clinical variables with regard to diabetic ketoacidosis severity

Diabetic ketoacidosis severity

Mild (n=19) Moderate (n=28) Severe (n=37) p-value
Age, years (n=84) 8(2-12) 11 (7 - 12.5) 1(8-12) 0.170
Sex (n=84)
Girl 9 (47.37%) 14 (50.00%) 23 (62.16%) 04748
Boy 10 (52.63%) 14 (50.00%) 14 (37.84%)
Height, cm (n=50) 118.81£20.60 143.07+18.49" 137.15+27.00 0.024f
Weight, kg (n=65) 24 (14 - 31) 37.5(30.4 - 44.5)" 36 (21 - 44.5)" 0.012¢
Body mass index, kg/m? (n=50) 16.82 (14.35 - 17.80) 16.57 (15.57 - 19.23) 17.58 (14.42 - 19.86) | 0.638*
g;r\r/lse(lrc])it;vzien symptoms and admission, | o 2-17) 7(3-15) 3(2-15) 0.790¢
Symptoms/Findings (n=84)
Polydipsia 7 (36.84%) 13 (46.43%) 4 (37.84%) 0.7328
Polyuria 8 (42.11%) 11 (39.29%) 0 (27.03%) 04318
Abdominal pain 1(5.26%) 3(10.71%) 0 (27.03%) 0.0821
Fatigue 0 (0.00%) 4 (14.29%) 10 (27.03%)" 0.0211
Dryness of the mouth 0 (0.00%) 1(3.57%) 2 (5.41%) 0.7931
Weight loss 3 (15.79%) 6 (21.43%) 3 (8.11%) 0.290"
Vomiting 5 (26.32%) 6 (21.43%) 18 (48.65%) 0.0515
Headache 0 (0.00%) 0 (0.00%) 2 (5.41%) 0.5011
Enuresis 1 (5.26%) 2 (7.14%) 1 (2.70%) 0.816"
Nausea 0 (0.00%) 1 (3.57%) 4 (10.81%) 0.290"
Hypoglycemia 1(5.26%) 0 (0.00%) 0 (0.00%) 0.226'
Lethargy 0 (0.00%) 2 (7.14%) 2 (5.41%) 0.679"
Back pain 0 (0.00%) 1 (3.57%) 0 (0.00%) 0.560"
Sweating 0 (0.00%) 1 (3.57%) 0 (0.00%) 0.560"
Halitosis 1(5.26%) 0 (0.00%) 0 (0.00%) 0.226"
Asthenia 0 (0.00%) 0 (0.00%) 0 (0.00%) -
Tachypnea 1 (5.26%) 3(10.71%) 6 (16.22%) 0.522"
Polyphagia 0 (0.00%) 0 (0.00%) 0 (0.00%) -
Genital itching 0 (0.00%) 0 (0.00%) 0 (0.00%) -
Fever 0 (0.00%) 0 (0.00%) 3(8.11%) 0.3181
Cough 0 (0.00%) 0 (0.00%) 0 (0.00%) -
Chest pain 0 (0.00%) 0 (0.00%) 0 (0.00%) -
Poor general condition 0 (0.00%) 1(3.57%) 0 (0.00%) 0.5601
Growth retardation 0 (0.00%) 0 (0.00%) 0 (0.00%) -
Hyperglycemia 1(5.26%) 0 (0.00%) 1(2.70%) 0.7037
Dizziness 0 (0.00%) 0 (0.00%) 0 (0.00%) -
Descriptive statistics are presented using mean + standard deviation for normally distributed continuous variables, median (25" percentile - 75 percentile) for non-normally
distributed continuous variables and frequency (percentage) for categorical variables
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According to logistic regression analysis results, vomiting
(OR: 16.271; 95% Cl: 3.956 - 66.926; p<0.001) and previous
DKA history (OR: 21.202; 95% Cl: 9.197 - 48.879; p<0.001)
were independent risk factors of the diabetic ketoacidosis

between symptoms and admission (p=0.081), abdominal
pain (p=0.817), fatigue (p=0.279), nausea (p=0.506), lethargy
(p=0.222), tachypnea (p=0.131), active infection (p=0.098),
diagnosis (p=0.552) were found to be non-significant.

(Table 7). Other variables included in the analysis, time

Table 5. Summary of family history and pre- and post-diabetes variables with regard to diabetic ketoacidosis severity

Diabetic ketoacidosis severity

Mild (n=19) Moderate (n=28) Severe (n=37) p-value
Consanguinity (n=73) 2 (11.76%) 6 (26.09%) 7(21.21%) 0.6157
Gestational week at birth (n=81)
Term 18 (94.74%) 26 (100.00%) 33(91.67%) 0345
Preterm 1 (5.26%) 0 (0.00%) 3(8.33%)
Gestational diabetes (n=75) 1 (5.56%) 0 (0.00%) 1(3.13%) 0.7121
Diabetes in family/relatives (n=75) 11 (61.11%) 18 (72.00%) 21 (65.63%) 0.746
Type 1 diabetes in family/relatives 1 (5.56%) 1 (4.00%) 3 (9.38%) 0.8457
Type 2 diabetes in family/relatives 11 (61.11%) 18 (72.00%) 19 (59.38%) 0.5908
Type of birth (n=80)
Vaginal birth 12 (63.16%) 15 (60.00%) 20 (55.56%) 08520
Cesarean 7 (36.84%) 10 (40.00%) 16 (44.44%)
Weight at birth, g (n=72) 3320.62+607.43 3492.50+523.28 3320.00+£497.27 0.436"
Comorbidity (n=80) 0 (0.00%) 3 (12.00%) 5 (13.89%) 0.2731
Duration of ketoacidosis, hours (n=71) 6(4-8) 10 (6 - 13) 18.5 (13 - 23)*# <0.001#
Previous diabetic ketoacidosis history (n=84) 16 (84.21%) 21 (75.00%) 31 (83.78%) 0.617
Active infection (n=84) 3(15.79%) 5(17.86%) 6 (16.22%) 1.0001
Diagnosis (n=84)
Type 1 DM 19 (100.00%) 28 (100.00%) 37 (100.00%)
Type 2 DM 0 (0.00%) 0 (0.00%) 0 (0.00%) -
MODY 0 (0.00%) 0 (0.00%) 0 (0.00%)
Tanner stage (n=44)
Stage 1 9 (75.00%) 8 (66.67%) 13 (65.00%)
Stage 2 0 (0.00%) 0 (0.00%) 0 (0.00%)
Stage 3 0 (0.00%) 3 (25.00%) 1 (5.00%) 0.1941
Stage 4 0 (0.00%) 1(8.33%) 2 (10.00%)
Stage 5 3 (25.00%) 0 (0.00%) 4 (20.00%)
Length of stay in hospital, days (n=73) 95(3-12) 9(5-13) 754 -11) 0.767%
Stay in intensive care unit (n=73) 1 (6.25%) 0 (0.00%) 10 (30.30%)* 0.0021
Diagnosis time (n=70)
Newly diagnosed 8 (50.00%) 14 (60.87%) 15 (48.39%) 06408
Previously diagnosed 8 (50.00%) 9 (39.13%) 16 (51.61%)

Statistically significant p values are shown in bold

MODY: Maturity onset diabetes of the young, DM: Diabetes mellitus, Descriptive statistics are presented using mean + standard deviation for normally distributed continuous
variables, median (25" percentile - 75" percentile) for non-normally distributed continuous variables and frequency (percentage) for categorical variables, ¥ One-way analysis of
variance (ANOVA), } Kruskal Wallis test, § chi-square test, 9 Fisher-Freeman-Halton test, “Significantly different from “Mild” group, *Significantly different from “Moderate” group.
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included in the analysis, height (p=0.364) and weight
(p=0.078) were found to be non-significant.

According to logistic regression analysis results, fatigue
(OR:3.981;95% Cl: 1.135-13.973; p=0.031) was independent
risk factor of the severe DKA (Table 8). Other variables

Table 6. Summary of laboratory variables with regard to diabetic ketoacidosis severity

Diabetic ketoacidosis severity

Mild (n=19) Moderate (n=28) Severe (n=37) p-value
Blood glucose, mg/dL (n=79) 452.18+150.79 482.924157.55 488.68+147.38 0.705
Insulin, uU/mL (n=39) 2(1.6-2.35) 2(1.43 - 5.65) 6.2(1.6-16) 0.213%
C-peptide, ng/mL (n=50) 0.17 (0.10 - 0.32) 0.27 (0.17 - 0.40) 0.19 (0.10 - 0.34) 0.234
HbA1c, % (n=66) 10.87+2.67 12.25+2.07 12.45+2.11 0.081%
Sodium, mEq/L (n=81) 132.06+4.57 131.78+£3.96 135.11£6.79 0.051%
Potassium, mEq/L (n=79) 4.40+0.58 4.00+0.90 4.27+0.76 0.201%
Urea, mg/dL (n=80) 24 (18- 30) 22 (16 - 30) 27(20-33) 0.389¢
Creatinine, mg/dL (n=80) 0.52 (0.47 - 0.80) 0.63 (0.40-0.87) 0.72 (0.51 - 0.86) 0.432%
Islet autoantibody (n=51)
Negative 3 (25.00%) 3 (20.00%) 3 (12.50%) oot
Positive 9 (75.00%) 12 (80.00%) 21 (87.50%)
WBC (x10°) (n=70) 114 (9.9 - 14.8) 11.25 (8.6 - 16.8) 20.1(13.5 - 34.6)* 0.001%
CRP, mg/L (n=70) 0.29 (0.04 - 0.96) 0.22 (0.06 - 0.82) 0.44 (0.19 - 1.05) 0.378¢
Insulin autoantibodies, IU/mL (n=46) 3.8(0.7-7.5) 0.4(0.4-423) 2.79 (0.4 -4.94) 0.292%
Anti-GAD, 1U/mL (n=52) 6.53 (5-18.3) 35.08 (5-119) 54 (18 - 144) 0.100%
Transglutaminase IgA (n=29)
Negative 8 (88.89%) 8 (88.89%) 9 (81.82%) 000
Positive 1 (11.11%) 1(11.11%) 2 (18.18%)
Anti-gliadin 1gA (n=21)
Negative 6 (100.00%) 4 (100.00%) 10 (90.91%) | 000°
Positive 0 (0.00%) 0 (0.00%) 1(9.09%)
Anti-Tg (n=20)
Negative 3 (100.00%) 4 (66.67%) 9 (81.82%) 0501
Positive 0 (0.00%) 2(33.33%) 2 (18.18%)
Anti-TPO (n=20)
Negative 3 (100.00%) 4 (66.67%) 8 (72.73%) 0508
Positive 0 (0.00%) 2 (33.33%) 3(27.27%)
Endomysium IgA (n=28)
Negative 9 (100.00%) 9 (100.00%) 9 (90.00%) 1.000"
Positive 0 (0.00%) 0 (0.00%) 1 (10.00%)

Anti-GAD: Anti-glutamic acid decarboxylase, Anti-TPO: Anti-thyroid peroxidase, CRP: C-reactive protein, HbATc: Hemoglobin A1c, WBC: White blood cell count, Descriptive statistics
are presented using mean * standard deviation for normally distributed continuous variables, median (25" percentile - 75" percentile) for non-normally distributed continuous
variables and frequency (percentage) for categorical variables. ¥ One-way analysis of variance (ANOVA), i Kruskal Wallis test, § chi-square test, 9 Fisher-Freeman-Halton test,
“Significantly different from “Mild” group, #Significantly different from “Moderate” group. Statistically significant p values are shown in bold
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logistic regression analysis

Table 7. Significant risk factors independently associated with the development of diabetic ketoacidosis, multivariable

B coefficient | Standard error | p OR 95% (I for OR
Vomiting 2.789 0.722 <0.001 16.271 3.956 66.926
Previous diabetic ketoacidosis history 3.054 0.426 <0.001 21.202 9.197 48.879
Constant -1.999 0.322 <0.001 0.135

Nagelkerke R?=0.574, ClI: Confidence interval, OR: Odds ratio

regression analysis

Table 8. Significant risk factors independently associated with the severe diabetic ketoacidosis, multivariable logistic

B coefficient Standard error p OR 95% ClI for OR
Fatigue 1.382 0.641 0.031 3.981 1.135 13.973
Constant -0.465 0.246 0.058 0.628

Nagelkerke R?=0.080, ClI: Confidence interval, OR: Odds ratio

Discussion

DKA is a severe metabolic disorder caused by DM-
related insulin deficiency and increased counter-regulatory
hormones (4). Delayed diagnosis increases the risk of
mortality and morbidity, with prognosis being more severe
in children. Despite the excessive risks associated with this
condition, there are surprisingly few studies that provide
comprehensive data encompassing various characteristics
of pediatric patients with and without DKA (and in terms of
severity). Such data are crucial for the broad comprehension
of patient properties and might provide critical information
to clinicians and researchers examining this topic, as well
as potentially improving the chances for early diagnosis or
intervention and reducing preventable complications.

In the current study, DKA was observed at presentation
in 84 out of 180 pediatric diabetes cases (46.7%). Despite
not being an epidemiological study, our results align with
reported DKA rates in pediatric diabetes patients in Ttirkiye
(24.3%-77%) (12-15). An international study based on analyses
of three type 1 DM registries [the Prospective Diabetes
Follow-up Registry (DPV), the National Paediatric Diabetes
Audit (NPDA), and type 1 DM Exchange (T1DX)] reported
1-year DKA incidences of 5% (DPV), 6.4% (NPDA), and 7.1%
(T1DX) (16). These studies were based on registries; thus, it
would be expected that patients with known diagnosis would
present with fewer DKA episodes. The high DKA rate in our
study may be attributed to the referral of patients in DKA
from other centers and the fact that 58.8% of patients were
newly diagnosed with DM at their admission (data available
for 136 cases admitted for DM). This is a unique aspect to

consider in similar settings, as many pediatric DM diagnoses
appear to be made after the patient suffers their first DKA
episode — inferring even more importance to the accuracy
of diagnosis and its urgency as DKA has a risk for severe
morbidities and even mortality. While the general DKA
mortality rate in children is estimated at 1%-2%, Saglam et
al. (12) reported a mortality rate of 0.05% in Tirkiye. In our
study, no mortality was observed.

Clinical symptoms associated with DKA are notable.
In our study, symptoms such as abdominal pain, fatigue,
vomiting, nausea, lethargy, and tachypnea were significantly
more frequent in patients with DKA, consistent with previous
findings (17-19). Vomiting was an independent risk factor
of the DKA. Classical findings/symptoms of DKA include
hyperglycemia (polyuria, polydipsia, nocturia), acidosis
(hyperventilation, abdominal pain), and dehydration
(dry mucous membranes, lack of tears, poor skin turgor,
acute weight loss, and poor perfusion). Abdominal pain
can mimic gastroenteritis or acute surgical abdomen (17).
These symptoms are primarily driven by increased hepatic
ketogenesis due to insulin deficiency and osmotic diuresis
caused by hyperglycemia. Vomitingand abdominal pain result
from electrolyte loss and metabolic acidosis, often mimicking
acute abdomen syndromes. Recognizing these symptoms is
critical for early diagnosis and proper management of DKA.
The lack of significant differences between DKA severity
groups is also notable; however, considering the marginally
non-significant differences for some variables (18,19). Our
findings align with prior studies emphasizing the role of
metabolic acidosis and electrolyte imbalances in triggering
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vomiting and abdominal discomfort. However, the absence
of significant differences between DKA severity groups in our
study suggests that symptom presentation alone may not
reliably predict disease severity. Given the marginally non-
significant differences observed for some variables, further
large-scale studies are needed to clarify potential symptom-
based distinctions among severity subgroups.

Other factors associated with DKA are critical for
understanding its clinical course. In our study, a history of
previous DKA episodes, active infection, and a diagnosis
of type 1 diabetes were more common in the DKA group.
Notably, a prior history of DKA emerged as an independent
risk factor, highlighting the need for targeted interventions
in high-risk individuals. This finding aligns with previous
studies indicating that patients with recurrent DKA episodes
often have suboptimal glycemic control, psychosocial
barriers, or inadequate access to healthcare (20). Active
infections were present in 16.67% of DKA patients compared
to 4.17% in non-DKA patients, a significant difference. In
line with this finding, Atkilt et al. (21) reported that 27.8%
of patients had infections preceding DKA, while Flood and
Chiang (20) found an infection rate of 30.7% in DKA cases.
Similar findings were reported in other studies (22,23). Active
infections contribute to DKA by increasing insulin resistance
and triggering metabolic stress through elevated cortisol
and catecholamine levels (24). Therefore, infection detection
in patients with DKA is a crucial aspect for management
decisions. Notably, none of the type 2 diabetes patients in
our study developed DKA, consistent with the established
understanding that DKA is primarily a complication of type
1 diabetes. In type 1 diabetes, the lack of insulin leads to
fat metabolism for energy production, resulting in the
accumulation of ketone bodies and subsequent ketoacidosis
(25,26). The higher frequency of intensive care admission
in the DKA group reflects the severity of the condition.
Intensive care for patients with DKA is typically required
due to challenges in correcting severe cases of acidosis,
electrolyte imbalance, and dehydration. Previous studies
have consistently linked DKA with poor prognosis (27,28).

Summarizing the data presented so far, vomiting and a
history of previous DKA episodes emerged as independent
risk factors for DKA, highlighting the importance of early
recognition and targeted intervention. Careful evaluation
of clinical symptoms, particularly  gastrointestinal
manifestations, along with effective utilization of laboratory
findings, remains essential for timely diagnosis and
management. Additionally, identifying coexisting factors
such as infections can aid in optimizing treatment strategies.

J Curr Pediatr 2025;23(2):92-104

Future large-scale studies may provide deeper insights
into the mechanisms underlying these risk factors, further
improving clinical outcomes in pediatric diabetes patients.
Although DKA is a serious condition by any measure,
its severity is still an important parameter that determines
the degree of metabolic decompensation and can directly
influence treatment strategies (7). Classification allows for
better assessment and prioritization of treatment needs. In
our study, no significant differences were observed in age
and sex among the mild, moderate, and severe DKA groups;
however, significant changes in physical and metabolic
parameters were identified. Despite similar BMI values, the
significant differences in height and body weight in more
severe DKA (compared to mild DKA) suggest an impact of
body composition on DKA severity. It must also be noted that
these variations may be associated with variations in growth
characteristics of patients, which might also be influenced by
the duration of disease — again indicating the importance of
early diagnosis of DM in the pediatric age. The more frequent
reporting of fatigue symptoms at presentation in the severe
DKA group compared to the mild group is another notable
finding despite being based on a relatively small sample size.
In children, the clinical manifestations of DKA often
do not align with the severity of acidosis and dehydration.
Therefore, children presenting with suspected DKA to
outpatient clinics or emergency departments should be
considered critically ill until the evaluation is complete (17).
In our study, fatigue emerged as an independent risk factor
for severe DKA, underscoring its potential role as an early
clinical marker of disease severity. The significantly higher
leukocyte counts in the severe DKA group compared to both
the mild and moderate groups emphasize the importance of
the inflammatory response in severe DKA. Additionally, the
longer duration of ketoacidosis in the severe group suggests
a more treatment-resistant course, reinforcing the need for
timely and aggressive management. Moreover, the increased
ICU requirements in the severe DKA group compared to
the moderate group suggest the need for more aggressive
management strategies. Previous studies have associated
DKA severity with factors such as age, sex, socioeconomic
status, parental education levels, newly diagnosed DM,
infections prior to diagnosis, poor glycemic control, and
elevated oxidative stress markers (e.g., increased WBC
counts, platelet counts, and mean platelet volume) (4,5,7,8).
Moreover, longer DKA episodes have been correlated with
greater severity, with more severe cases exhibiting altered
consciousness, lethargy, Kussmaul breathing, dyspnea,
vomiting, tachycardia, and severe dehydration. Laboratory
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findings such as hypernatremia are more common in severe
DKA cases (marginally non-significant in the present study,
p=0.051) and ICU needs are significantly more common in
this group (8,29). Our findings contribute to this growing
body of evidence by highlighting fatigue as a potential
clinical predictor of DKA severity. Moreover, prolonged DKA
episodes have been correlated with more severe clinical
manifestations, including altered consciousness. Future
studies with larger samples may provide a more detailed
understanding of the pathophysiological mechanisms
underlying the different clinical features associated with DKA
severity and contribute to innovative treatment approaches.

Our findings highlight actionable strategies to improve
outcomes in pediatric DKA: (1) Early recognition of vomiting,
fatigue, and infection can prompt timely diagnosis, especially
in new-onset diabetes; (2) High-risk patients (prior DKA,
active infections) benefit from intensified monitoring and
education; (3) Bedside biomarkers (leukocytosis, acidosis)
may guide ICU triage. For public health, increasing awareness
of early diabetes symptoms (e.g., polyuria, weight loss) could
reduce DKA at presentation. These data support targeted
interventions for at-risk children to prevent severe metabolic
decompensation.

Study Limitations

As our study was retrospective and single-center in
design, the generalizability of our findings may be limited.
The retrospective data collection increased the likelihood of
missing or inaccurately recorded information and restricted
our ability to evaluate all potential risk factors. Due to
inconsistently documented timestamps across patient
records, we were unable to explore predictors of ICU stay
duration and ketoacidosis resolution time. Next, referral bias
and the predominance of newly diagnosed diabetes cases
may have influenced the findings, potentially limiting the
generalizability of the results. Furthermore, the inclusion
of a sample from a single center may lead to insufficient
representation of populations with diverse socioeconomic
statuses and geographical regions. Lastly, the inability to
assess the long-term effects of certain risk factors is linked
to the cross-sectional nature of this study rather than a
longitudinal analysis. Future multicenter, prospective studies
with larger sample sizes may overcome these limitations and
contribute to a more comprehensive understanding of DKA.

Conclusion

This study presented a comprehensive dataset of
pediatric DKA patients at presentation. The frequency of DKA
among pediatric patients admitted with DM-related findings
was 53.3%. Logistic regression analysis identified vomiting
and previous DKA history as independent risk factors for
DKA, while fatigue was an independent risk factor for severe
DKA. Patients with DKA had a higher frequency of prior
DKA episodes, current infection, and ICU admission. More
severe metabolic disturbances and increased ICU needs were
observed in the severe DKA group. These findings suggest
that early identification of vomiting, fatigue, and prior DKA
episodes could help clinicians predict the severity of DKA
and optimize early intervention strategies. Clinicians should
be particularly vigilant in managing patients with a history
of DKA and those presenting with concurrent infections, as
they are at a higher risk for severe metabolic disturbances.
Future studies with larger samples may further elucidate
the mechanisms underlying DKA presence and severity,
contributing to improved clinical management and the
development of targeted preventive measures.
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Abstract

Introduction: This study investigated the relationship between plasma amino acid
levels and the presence of Helicobacter pylori (H. pylori) in children.

Materials and Methods: The study included 88 pediatric patients with gastritis (30
H. pylori-positive and 58 H. pylori-negative) and a control group of 32 children.
Plasma amino acid levels were assessed using liquid chromatography-tandem mass
spectrometry, and dietary amino acid intake for all participants was estimated
based on a three-day dietary questionnaire.

Results: Plasma glycine, alanine and histidine levels were significantly high in the
H. pylori-negative group compared to the other groups (p<0.05). Plasma cysteine,
homocysteine and hydroxylysine levels were significantly higher in the control
group compared to both gastritis groups (p<0.05). Plasma asparagine, glutamine
and histidine levels were found significantly lower in the H. pylori positive group
than in the H. pylori negative group (p<0.05).

Conclusion: This study identified a moderate correlation between plasma levels
of asparagine, glutamine, and histidine and the presence of H. pylori gastritis in
children.

0z

Giris: Bu calismada plazma amino asit diizeyleri ile cocuklarda Helicobacter pylori
(H. pylori) varligi arasindaki iliski arastirildi.

Gere¢ ve Yontem: (alismaya gastriti olan 88 cocuk hasta (30 H. pylori pozitif ve
58 H. pylori negatif) ve 32 cocuktan olusan bir kontrol grubu dahil edildi. Plazma
amino asit diizeyleri sivi kromatografisi-tandem kitle spektrometrisi kullanilarak
degerlendirildi ve tim katihmalarin diyetle amino asit alimi t¢c gunliuk diyet
anketine dayanarak tahmin edildi.

Bulgular: Plazma glisin, alanin ve histidin diizeyleri H. pylori negatif grupta diger
gruplara kiyasla anlamli derecede yiiksekti (p<0,05). Plazma sistein, homosistein
ve hidroksilizin diizeyleri kontrol grubunda her iki gastrit grubuna kiyasla anlaml
derecede yiiksekti (p<0,05). Plazma asparagin, glutamin ve histidin dizeyleri H.
pylori pozitif grupta H. pylori negatif gruba kiyasla anlamh derecede diisik bulundu
(p<0,05).

Sonug: Bu calismada, asparagin, glutamin ve histidin plazma diizeyleri ile cocuklarda
H. pylori gastriti varhigl arasinda orta diizeyde bir korelasyon tespit edildi.
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Introduction

Helicobacter pylori (H. pylori) is a prevalent bacterial
infection, commonly acquired in childhood, with reported
prevalence rates of 47.2% and 75.8% among children
in western and eastern Turkiye, respectively (1,2). Early
acquisition of H. pylori is a substantial risk factor for
complications later in life, including acute and chronic
gastritis, peptic ulcers, and gastric cancer (3,4). However,
not all individuals infected with H. pylori develop gastritis
symptoms, and certain aspects of its pathogenesis,
particularly during childhood, remain unclear.

Amino acids are essential in sustaining physiological
functions and supporting healthy growth. Elevated amino
acid levels and their derivatives may contribute to conditions
like neurological diseases, oxidative stress, and cardiovascular
disorders, while dietary amino acid supplementation
has shown therapeutic potential for obesity, metabolic
syndrome, and cardiovascular diseases (5). Limited studies
indicate that melatonin and its precursor, L-tryptophan, can
protect the gastric mucosa and enhance healing of H. pylori-
associated gastroduodenal ulcers (6). Additionally, histidine,
glutamine, glycine, and arginine have been identified as
strong chemoattractants for H. pylori (7). This cross-sectional
study aims to investigate the effect of plasma amino acids on
H. pylori colonization in gastric mucosa and the changes that
occur after H. pylori treatment.

Materials and Methods

Study Population

The study enrolled patients aged 6-18 years who
presented with dyspeptic complaints at the Department of
Pediatric Gastroenterology at Erciyes University between
January and October 2019. Prior to endoscopy, 2 mL of
venous blood was collected for plasma amino acid analysis.
Upper gastrointestinal endoscopy was conducted using a
Fujinon 4400-HD-EG530FP system, with biopsies taken from
the antrum and corpus for histopathological assessment (8).
Patients were classified as H. pylori-positive or -negative based
on biopsy results. H. pylori-positive patients received a two-
week eradication therapy regimen comprising amoxicillin,
clarithromycin, and lansoprazole. Following four weeks of
therapy, it was confirmed to be eradicated with negative stool
antigen test for H. pylori, and blood samples were drawn
again for amino acid analysis. The control group included
children aged 6-18 years without dyspeptic symptoms and
also negative for H. pylori antigen in stool. Exclusion criteria
included patients with previously treated gastritis.
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The study received approval from the Erciyes University
Ethics Committee (date: 09.01.2019, approval number:
2019/25) and was funded by the Erciyes University Scientific
Research Project Unit (Project No.: TSA-2019-8825). Informed
consent was obtained from the parents of the patients.

Amino Acid Analysis

For plasma amino acid analysis, 2 mL of venous blood
was collected from each patient into an EDTA tube following
at least 8 hours of fasting. Samples were centrifuged at 5000
rpm for 5 minutes to separate the plasma, which was then
stored at -20 °C until analysis. Upon completion of sample
collection, all plasma samples were analyzed collectively.
From each sample, 100 uL of plasma was prepared by
removing nitrogen with a blow tube, and a 10 uL aliquot
was processed for amino acid quantification using liquid
chromatography-tandem mass spectrometry.

Dietary Analysis

Participants recorded their dietary intake over three
days, detailing each meal and portion size. These records
were evaluated by a dietitian using the BeBIS 7.2 nutrition
information software, enabling calculation of both essential
and non-essential amino acid intake. Growth parameters,
including z-scores for body weight and height, were also
documented for each patient.

Statistical Analysis

Statistical analyses were conducted using IBM SPSS
for Windows (version 26.0; IBM Corp., Armonk, NY) and
R Statistical Software (version 4.3.0; R Core Team, 2023).
Descriptive statistics for continuous variables were reported
as means with standard deviations or as medians with
interquartile ranges. Categorical variables were summarized
as frequencies and percentages. Normality was assessed
visually via QQ-plots and histograms, as well as with the
Shapiro-Wilk test. Independent group comparisons were
made using either the One-Way ANOVA or Kruskal-Wallis test,
depending on normality assumptions. For significant group
differences, post-hoc tests were performed to identify specific
group contrasts. Time-based changes were analyzed using
paired t-tests or Wilcoxon signed-rank tests, as appropriate.
Chi-Square tests (including Pearson, Yates, and Fisher’s exact
tests) were applied to compare categorical data. Receiver
Operating Characteristic (ROC) analysis was used to evaluate
the discriminatory power of variables, with Area Under
the Curve (AUC) values and confidence intervals reported.
Statistical significance was set at p<0.05.
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Results

The study included 88 pediatric patients diagnosed with
gastritis, of whom 30 (34.1%) were H. pylori-positive and 58
(65.9%) were H. pylori-negative, as well as a control group of
32 children. The mean age of the patients was 16 + 2.1 years.

Comparison of plasma amino acid levels of patients
and control group is shown in Table 1. Glycine, alanine
and histidine levels were significantly high in the H. pylori-

negative group compared to the other groups (p<0.05).
Significant differences were observed in plasma asparagine,
aspartic acid and glutamine levels between the groups
(p<0.05). Levels of cystine, homocysteine and hydroxylysine
were significantly higher in the control group than in the
gastritis groups (p<0.05).

Table 2 describes the changes in plasma amino acid
levels among H. pylori-positive patients before and after
H. pylori eradication treatment. Significant reductions

Table 1. Comparison of the patients and the control group in terms of plasma amino acid levels

. . Normal level H. pylori-positiv \ j- i ntrol
Amino acids (n?in -am:x)e(rs\mOI/mL) (n=p;0;) poe (rll=p5yé;m nesative (cn0:32(; p-value
Alanine 157-481 505 (398-573)? 549 (476-687)" 456 (366-582.)° 0.005
Arginine 38-122 76.67 £ 36.01% 80.98 + 34.27° 59.03 + 21.81° 0.008
Argininosuccinic acid | 0-1 47 +2.12% 491+ 2.47° 3.34 +£3.04" 0.019
Asparagine 23-70 62 (52-70)" 73 (62-83)° 49.5 (40.5-61)¢ <0.001
Aspartic acid 1-8 36.5 (12-155)° 15 (10-67)" 8 (2-17)¢ <0.001
Cystine 33-57 17 (14-28)° 15.5 (6-23)° 54 (48.5-61)" <0.001
Citrulline 9-52 42.83£2.10 43.88 £3.23 38.81£ 11.26 0.179
Glutamine 405-923 446 (361-566) 672 (520-793)° 949 (882.5-1096) <0.001
Glutamic acid 9-109 45.5 (39-55) 37.5 (24-56) 48.5 (28.5-65) 0.081
Glycine 138-349 282 (212-317) 305 (262-362)° 245 (206.5-314.5)? 0.004
Homocysteine 0-1 0.001 (0-0.001)? 0.001 (0-0.002)? 2 (1-4.5)b <0.001
Hydroxylysine 0-1 2 (2-3) 3 (2-4)° 5(3-6)" 0.001
Hydroxyproline 6-32 21.5(14-83) 19.5 (14-27) 17.5 (15-25.5) 0.163
Isoleucine 33-97 108.5 (90-124) 99.5 (91-118)° 59.5 (52-65) <0.001
Leucine 65-179 186.4 £ 48.56° 173.41 £ 32.24° 129.19 + 22.50° <0.001
Lysine 98-231 201.53 + 47.55° 224.59 + 48.94° 147.0 £ 29.46° <0.001
Methionine 14-37 33.5 (25-46) 36 (30-43) 23.5(18-27.5)" <0.001
Ornithine 33-103 70.5 (64-109)? 90 (70-115)? 47.5(36.5-63.5)" <0.001
Phenylalanine 38-86 83.5 (73-98)° 79.5 (71-99) 59 (51.5-70)" <0.001
Proline 99-351 290.5 (216-395)° 280.5 (217-396)° 171 (135.5-252)" <0.001
Serine 85-185 178 (154-197)® 182 (158-202)° 159.5 (120.5-184.5)° 0.034
Threonine 59-195 211.5 (177-254) 241.5 (201-293) 138 (116.5-153)" <0.001
Tryptophan 30-94 72.53 £ 16.52° 69.98 £ 18.64° 47.78 + 6.62° <0.001
Tyrosine 31-108 69.5 (59-86) 74.5 (65-90)° 65 (56-74)° 0.016
Valine 130-307 276.5 (223-304)° 281.5 (234-334) 198.5 (182-228.5)" <0.001
Histidine 54-113 95 (85-108)° 110.5 (100-135)" 89 (81-104)° <0.001
Variables are summarized with mean + standard deviation or median (Q1- Q3). Post-hoc test results were shown using letters (a, b, o). Different letters (a-b, a-c, b-c) represented
that there was a statistically significant difference between groups

J Curr Pediatr 2025;23(2):105-11




108  Altay et al. Helicobacter Pylori infection

were observed after treatment for levels of alanine,
arginine, asparagine, aspartic acid, citrulline, glutamic
acid, hydroxyproline, isoleucine, leucine, phenylalanine,
tryptophan, tyrosine and valine (p<0.05).

In contrast, levels of homocysteine and glutamine were
found to increase following treatment (p<0.05).

Table 3 compares the dietary content among the groups.
No significant differences were observed between the H.
pylori-positive and H. pylori-negative groups for these dietary
components.

The area under the ROC curve (AUC) was used to evaluate
the discriminatory ability of amino acids in identifying H.
pylori positive patients (Table 4). Among the amino acids

analyzed, asparagine, glutamine, and histidine showed
moderate AUC levels for distinguishing between H. pylori-
positive and H. pylori-negative patients. Performance was
further evaluated by combining pairs and trios of these
amino acids. When asparagine, glutamine, and histidine
were used together, the AUC (95% Cl) reached 0.80 (0.71 —
0.91). In contrast, using only glutamine and histidine without
asparagine yielded an AUC (95% Cl) of 0.79 (0.69 — 0.90). ROC
analysis of dietary components indicated non-significant
discriminatory power (AUC < 0.70).

Table 2. Comparison of H. pylori positive patients and the same patients after eradication treatment of plasma amino
acid levels
Amino acids No'rmal levels Before After p-value
(min - max) (nmol/mL)
Alanine 157-481 505.0 (394.0 — 574.0) 428.5 (356.0 — 516.25) 0.041
Arginine 38-122 76.67 £ 36.01 55.27 £ 27.08 0.007
Argininosuccinic acid 0-1 47 +212 4831218 0.769
Asparagine 23-70 62.0 (50.75 —70.25) 68.0 (59.25-77.0) 0.024
Aspartic acid 1-8 36.5(12.0 - 157.5) 12.5 (4.0-44.5) 0.003
Cystine 33-57 17 (14.0-29.0) 13.5 (4.75-25.25) 0.266
Citrulline 9-52 42.83 £12.10 36.47 £12.23 <0.001
Glutamine 405-923 446 (352.25-572.25) 741.5(707.75-827.5) <0.001
Glutamic acid 9-109 45.5 (38.75-56.25) 12.0 (8.5-63.25) 0.003
Glycine 138-349 282 (211.25-318.25) 249.5 (227.0-317.75) 0.371
Homocysteine 0-1 0.001 (0.0-0.001) 1.0 (0.0-1.25) 0.001
Hydroxylysine 0-1 2.0 (2.0-3.25) 3.5(1.0-5.0) 0.091
Hydroxyproline 6-32 21.5(14.0-86.5) 13.5 (11.0-23.5) 0.009
Isoleucine 33-97 107.9 + 21.44 92.47 £14.75 0.003
Leucine 65-179 174.0 (147.0-218.5) 139.0 (126.0-158.0) 0.004
Lysine 98-231 190.5 (162.25-238.25) 166.5 (151.0-201.5) 0.150
Methionine 14-37 33.5 (25.0-46.75) 31.0 (27.0-35.25) 0.096
Ornithine 33-103 70.5 (63.5-116.0) 93.5(71.75-114.0) 0.258
Phenylalanine 38-86 85.4 +19.40 69.87 = 14.09 0.001
Proline 99-351 290.0 (210.5-396.75) 261.0 (215.25-341.25) 0.250
Serine 85-185 178.0 (154.0-197.0) 151.5 (127.25-180.75) 0.165
Threonine 59-195 213.77 + 58.34 213.17 £57.75 0.969
Tryptophan 30-94 72.53 £16.52 554 +11.36 <0.001
Tyrosine 31-108 76.77 £ 27.79 59.63 £ 13.98 0.004
Valine 130-307 271.57 + 65.62 232.33 £50.84 0.015
Histidine 54-113 98.5 + 20.72 94.57 £ 20.53 0.471
Variables are summarized with mean * standard deviation or median (Q1- Q3)

J Curr Pediatr 2025;23(2):105-11
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Table 3. Comparison of the dietary ingredients of the groups

H. pylori-positive H. pylori-negative Control

1230) osg) (n=32) pvalue
Energy (kcal/day) 2657.1 (1915.8-3938.5)° 2434.2 (1805.6-3864.0)° 1656.2 (1427.5-2124.7)° <0.001
Protein (g) 95.6 (66-118.4) 92.6 (64-117.5) 68.5 (39-76) <0.001
Isoleucine (mg) 4771.9 (3124.5-5465.7) 4633.5(2919.5-5378.8)° 3170.1 (2646.4-3802.3)° <0.001
Leucine (mg) 7572 (5033.7-8760.9)° 7398 (4923.6-8597.7)° 5269.3 (4286.2-6081.4)" <0.001
Lysine (mg) 5487.9 (3441.3-6302)? 5550.5 (3251.3-6312)? 3693.6 (2994.8-4418.8)° <0.001
Methionine (mg) 1917.9 (1365.9-2209.7)* 1843.4 (1465.9-2312.7) 1258.9 (1091.3-1495.5) <0.001
Cystine (mg) 1318.7 (971.3-1854.1) 1226.2 (969.3-1506.2) 945.2 (783.3-1191.8)° <0.001
Phenylalanine (mg) 4297.3 (3080.3-5218.1)? 4125.7 (3078.3-5072.6)° 3140.6 (2546.8-3749.5)° 0.003
Tyrosine (mg) 3578.7 (2409.8-4162.8)° 3576.4 (2403.8-3888.4)° 2512 (1955.8-2847.6)° 0.001
Threonine (mg) 3829.1 (2791.8-4245.1)° 3729.1 (2691.4-4181.6)° 2492.2 (2078.9-3038.8)" <0.001
Tryptophan (mg) 1122.5 (769.6-1302.3)? 1119.5 (767.3-1270.3)? 788 (647.2-912.6)° <0.001
Valine (mg) 5516.2 (3807.3-6164.7)° 5428.9 (3797.3-6109.2)° 3588.9 (2975.2-4245.7)" <0.001
Histidine (mg) 2352.5 (1439.6-2664.8)° 2042.5 (1429.2-2464.6)° 1615.3 (1364.6-1832.9)° 0.002
Essential aa (g) 46.1 (30.9-52) 44.8 (29.9-50.8) 32.7 (27.1-37.6)° 0.001
Aspartic acid (mg) 7726.6 (5507.6-8845.4) 7599.9 (5497.6-8701.2) 5552.9 (4543.5-7032.9) 0.002
Glutamic acid (mg) 18686 (13393-27278)° 17929 (13373-24792)° 14568.5 (11748-17065.5) | 0.008
Glycine (mg) 3348.1 (2330.4-4240.8)° 3138.1 (2329.4-4071.1)° 2565.7 (1916.3-3084.8)° 0.016
Proline (mg) 6578.7 (4389.4-9405.9)° 6321.6 (4372.4-8995)* 5089.7 (3996.9-5870.7) 0.002
Non-essential aa (g) 434 (30.6-60.3)° 454 (30.8-55.2)° 33.7 (27.9-39)° 0.005
Plant proteins (g) 41.2(29.9-72.1) 39.9 (28.9-63.3) 34.2 (22.3-50.7) 0.242
Uric acid (mg) 460.2 (356.5-598.4)? 456.3 (366.3-579.9)* 376.5 (287.2-451.8) 0.014
Arginine (mg) 4492.8 (3420.9-5709.4) 4362.9 (3419.9-5655.1) 3237.3(2319.9-5475.6) 0.091
Alanine (mg) 3939.6 (3121.1-4815.1)° 3729.6 (3120.1-4521.4) 2674.8 (2251.3-3172.5)° <0.001
Purine (mg) 151.8 (118.7-200.4)° 153.5(118.7-192.5) 125.5(96.5-151.2)° 0.016
Serine (mg) 4836.3 (3325.2-5842.9)° 4679.9 (3315.2-5737.8)° 3354.6 (2737.1-4010.3)° 0.001
Variables are summarized with median (Q1- Q3). Post-hoc test results were shown using letters (a, b). Different letters (a-b) represented that there was a statistically significant
difference between groups

Table 4. Results of ROC curve analysis for Asparagine, Glutamine and Histidine

Amino acids AUC 95 % Cl p-value
Asparagine 0.73 0.63 -0.84 <0.001
Glutamine 0.76 0.66—0.86 <0.001
Histidine 0.72 0.61-0.83 0.001

Asparagine and glutamine 0.79 0.69-0.88 <0.001
Asparagine and histidine 0.77 0.67-0.87 <0.001
Glutamine and histidine 0.79 0.69-0.90 <0.001
Asparagine, glutamine and histidine 0.81 0.71-0.91 <0.001

AUC: Area under the ROC curve, Cl: Confidence interval

J Curr Pediatr 2025;23(2):105-11
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Discussion

Amino acids play a fundamental role in maintaining
body functions and exist in various compositions across living
organisms. They are generally classified as essential or non-
essential. Essential amino acids, such as arginine, isoleucine,
histidine, leucine, lysine, methionine, phenylalanine,
tryptophan, threonine, and valine, are vital not only for
protein synthesis but also as precursors for non-essential
amino acids. Essential amino acids must be obtained
through diet, as they are crucial for bodily processes and
non-essential amino acid synthesis (9).

H. pylori survives within the gastric epithelial cells of
its host by leveraging urease activity and outer membrane
proteins. It utilizes urea in amino acid synthesis and can
metabolize L-arginine and L-ornithine, facilitating their
breakdown into urea (10). The simplest amino acid, glycine,
is known to exhibit antibacterial properties by inhibiting
cell wall synthesis. In a study by Minami et al. (11), glycine
was shown to work effectively with other antimicrobial
agents in treating clarithromycin-resistant H. pylori
infections. Additionally, glycine inhibits NF-kB and reduces
the expression of proinflammatory cytokines, exhibiting
anti-inflammatory effects (12). In this study, plasma levels
of glycine, alanine, and histidine were notably higher in H.
pylori-negative gastritis patients compared to other groups,
suggesting a possible differential metabolic profile in these
cases. Abdollahi et al. (13) reported that phenylalanine,
aspartic acid, glutamic acid, leucine, and isoleucine act as
positive chemotactic agents for H. pylori, while tyrosine
has a negative effect. In the current study, plasma aspartic
acid levels were elevated in H. pylori-positive gastritis cases
compared to the control group, highlighting a potential link
between amino acid levels and bacterial colonization or
activity.

Glutathione, a potent antioxidant, is synthesized from
cysteine and plays a crucial role in inhibiting inflammation
by promoting leukotriene synthesis, a key factor in the body’s
immune response (14). In this study, plasma cystine levels
in gastritis patients were lower than those in the control
group. While dietary cystine intake was higher in patients
than in the control group, low plasma cystine may act as
a contributing factor in gastritis development. Hellstrom
et al. (15) noted that slow-release cysteine formulations
can neutralize carcinogenic acetaldehyde in the stomachs
of individuals with H. pylori infection or chronic atrophic
gastritis. Additionally, Di Mario et al. (16) reported that in
chronic atrophic gastritis patients, cysteine supplementation
improved gastric health by increasing pepsinogen levels and
reducing gastrin levels.
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H. pylori requires arginine, leucine, isoleucine, histidine,
methionine, phenylalanine, and valine for growth, which may
influence amino acid levels in infected individuals (17). In
addition to elevated cystine and hydroxylysine levels, control
group participants also had higher homocysteine levels.
Although plasma homocysteine levels exceeded the reference
range, they remained below the hyperhomocysteinemia
threshold of 15 micromol/L (or 15 nmol/mL), rendering them
statistically insignificant (18). However, a notable increase in
aspartic acid levels was observed in the presence of H. pylori.
H. pylori employs asparaginase and glutaminase activity for
ammonia production, leading to substantial depletion of
aspartate and glutamate (19). Leduc et al. (20) demonstrated
that L-asparaginase and y-glutamyltranspeptidase serve
as key periplasmic deamidases in H. pylori. In this study,
elevated aspartic acid levels in the H. pylori-positive group
may support H. pylori activity. After eradication therapy, a
marked decrease in plasma aspartic acid levels was observed,
while glutamine levels increased in the same group.

Among the amino acids, asparagine, glutamine, and
histidine displayed moderate AUC values in differentiating
H. pylori-positive from H. pylori-negative children. The
combined analysis of these three amino acids proved more
valuable than individual or paired assessments. Asparagine
and glutamine, non-essential amino acids, possess
immunological and growth modulation effects (21). Histidine,
an essential amino acid, has notable antioxidant properties
(22). The H. pylori-positive group exhibited significantly
lower levels of these three amino acids compared to the H.
pylori-negative group.

Certain foods, including bovine milk, broccoli sprouts,
cranberry, highbush blueberry juice, and plant oils, are
known to have protective effects against H. pylori infection
(23,24). Xia et al. (25) reported that diets high in carbohydrates
and sweets were associated with H. pylori infection, while
diets rich in animal offal, fish, poultry, and seafood showed
a negative association. In this study, dietary protein intake in
the H. pylori-positive group was higher than in the control
group. Despite dietary differences between gastritis patients
and the control group, no significant dietary variations were
noted between the H. pylori-positive and H. pylori-negative
groups.

Study Limitations

This study has some limitations. First, there is limited
comparable data in the existing literature. Additionally,
since plasma amino acid levels are closely influenced by
diet, interpreting our plasma amino acid measurements
in patients proved challenging. Nevertheless, we observed
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changes in plasma levels of certain amino acids that align
with findings from patient groups. On the other hand, since
gastric juice amino acid levels of the patients could not be
studied, comparison of plasma amino acid levels and gastric
juice amino acid levels was not possible.

Conclusion

In conclusion, this study is the first to explore the
relationship between plasma amino acids and H. pylori.
Plasma levels of asparagine, glutamine, and histidine
displayed moderate discriminatory potential for the presence
of H. pylori. Further clinical studies are needed to investigate
the amino acids that may facilitate H. pylori colonization.

Ethics

Ethics Committee Approval: The study received
approval from the Erciyes University Ethics Committee (date:
09.01.2019, approval number: 2019/25) and was funded by
the Erciyes University Scientific Research Project Unit (Project
No.: TSA-2019-8825).

Footnotes

Conflict of Interest: No conflict of interest was declared
by the authors.

Financial Disclosure: The authors declared that this
study received no financial support.

References

1. GurbuzBC, Inceman HN, Aydemir M, Celtik C, Gerenli N, Zemheri E.
Prevalence of helicobacter pylori among children in a training and
research hospital clinic in Istanbul and comparison with updated
sydney classification criteria. North Clin Istanb. 2020;7:499-505.

2. 0Ozbey G, Dogan Y, Demiroren K, Ozercan IH. Prevalence of
helicobacter pylori in children in eastern turkey and molecular
typing of isolates. Braz | Microbiol. 2015;46:505-11.

3. Vinette KM, Gibney KM, Proujansky R, Fawcett PT. Comparison of
PCR and clinical laboratory tests for diagnosing H. pylori infection
in pediatric patients. BMC Microbiol. 2004;4:5.

4. Abadi AT, Kusters ]JG. Management of Helicobacter pylori
infections. BMC Gastroenterol. 2016;16:94.

5. Wu G. Amino acids: metabolism, functions, and nutrition. Amino
Acids. 2009;37:1-17. Epub 2009 Mar 20.

6. Celinski K, Konturek PC, Konturek SJ, Slomka M, Cichoz-Lach
H, Brzozowski T, et al. Effects of melatonin and tryptophan on
healing of gastric and duodenal ulcers with Helicobacter pylori
infection in humans. J Physiol Pharmacol. 2011;62:521-6.

7. Worku ML, Karim QN, Spencer ], Sidebotham RL. Chemotactic
response of helicobacter pylori to human plasma and bile. | Med
Microbiol. 200453:807-11.

1.

12.

13.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

Homan M, Jones NL, Bontems P, Carroll MW, Czinn SJ, Gold
BD, et al. Updated joint ESPGHAN/NASPGHAN guidelines for
management of helicobacter pylori infection in children and
adolescents (2023). ] Pediatr Gastroenterol Nutr. 2024;79:758-85.

Wu G. Functional amino acids in growth, reproduction, and
health. Adv Nutr. 2010;1:31-7.

Kusters ]G, van Vliet AH, Kuipers EJ. Pathogenesis of helicobacter
pylori infection. Clin Microbiol Rev. 2006;19:449-90.

Minami M, Ando T, Hashikawa SN, Torii K, Hasegawa T, Israel DA,
et al. Effect of glycine on helicobacter pylori in vitro. Antimicrob
Agents Chemother. 2004;48:3782-8.

Aguayo-Cerdn KA, Sanchez-Mufioz F, Gutierrez-Rojas RA, Acevedo-
Villavicencio LN, Flores-Zarate AV, Huang F, et al. Glycine:
the smallest anti-inflammatory micronutrient. Int ] Mol Sci.
2023;24:11236.

Abdollahi H, Tadjrobehkar O. The role of different sugars, amino
acids and few other substances in chemotaxis directed motility of
helicobacter pylori. Iran ] Basic Med Sci. 2012;15:787-94.

. Yin J, Ren W, Yang G, Duan J, Huang X, Fang R, et al. L-cysteine

metabolism and its nutritional implications. Mol Nutr Food Res.
2016;60:134-46.

Hellstrom PM, Hendolin P, Kaihovaara P, Kronberg L, Meierjohann
A, Millerhovf A, et al. Slow-release I-cysteine capsule prevents
gastric mucosa exposure to carcinogenic acetaldehyde: results
of a randomised single-blinded, cross-over study of helicobacter-
associated atrophic gastritis. Scand ) Gastroenterol. 2017;52:230-7.
Epub 2016 Nov 3.

DiMarioF, Grillo S, Landi S, Miraglia C, Ricco M, Grande G. Recovery
of gastric function in chronic atrophic gastritis by using |-cysteine:
a 3 years study. United European Gastroenterol J. 2017;5:A599.

Doig P, de Jonge BL, Alm RA, Brown ED, Uria-Nickelsen M, Noonan
B, et al. Helicobacter pylori physiology predicted from genomic
comparison of two strains. Microbiol Mol Biol Rev. 1999;63:675-
707.

Veeranki S, Gandhapudi SK, Tyagi SC. Interactions of
hyperhomocysteinemia and T cell immunity in causation of
hypertension. Can ] Physiol Pharmacol. 2017;95:239-46.

Stark RM, Suleiman MS, Hassan I}, Greenman |, Millar MR. Amino
acid utilisation and deamination of glutamine and asparagine by
helicobacter pylori. ] Med Microbiol. 1997;46:793-800.

Leduc D, Gallaud J, Stingl K, de Reuse H. Coupled amino acid
deamidase-transport systems essential for Helicobacter pylori
colonization. Infect Immun. 2010;78:2782-92.

Johns PW, Hertzler SR. Glutamine and asparagine in nutritional
products. Food Anal Methods 2021;14:1498-1509.

Holecek M. Histidine in health and disease: metabolism,
physiological importance, and use as a supplement. Nutrients.
2020;12:848.

Fahey JW, Stephenson KK, Wallace AJ. Dietary amelioration of
helicobacter infection. Nutr Res. 2015;35:461-73.

Hotubiuk t, Imiela J. Diet and helicobacter pylori infection. Prz
Gastroenterol. 2016;11:150-4.

Xia Y, Meng G, Zhang Q, Liu L, Wu H, Shi H, et al. Dietary patterns
are associated with helicobacter pylori infection in Chinese adults:
a cross-sectional study. Sci Rep. 2016;6:32334.

J Curr Pediatr 2025;23(2):105-11



Guncel Pediatri

0ZGUN ARASTIRMA

The Journal of Current Pediatrics

ORIGINAL ARTICLE

Pretermlerin Bitmeyen Sorunu Bronkopulmoner Displazinin En
Onemli Risk Faktorleri ve Eslik Eden Morbiditeleri

The Most Important Risk Factors and Associated Morbidities of
Bronchopulmonary Dysplasia, the Never Ending Problem of Preterms

*Aysen Bayrak (0009-0007-2580-4637), **ipek Giiney Varal (0000-0002-3298-066X), ***Pelin Dogan (0000-0003-4926-7657),

****E[if Giler Kazanci (0000-0003-0910-1142)

*Saglik Bilimleri Universitesi, Bursa Yiiksek Ihtisas Egitim ve Arastirma Hastanesi, Cocuk Sagligi ve Hastaliklari Anabilim Dali, Bursa, Tiirkiye

**Saglik Bilimleri Universitesi, Bursa Tip Fakiiltesi, Yiiksek ihtisas Egitim ve Arastirma Hastanesi, Cocuk Saghgi ve Hastaliklari Anabilim Dali, Neonatoloji Bilim

Dali, Bursa, Tiirkiye

**%5qslik Bilimleri Universitesi, Bursa Yiiksek Ihtisas Egitim ve Arastirma Hastanesi, Cocuk Saghgi ve Hastaliklari Anabilim Dali, Neonatoloji Bilim Dali, Bursa,

Tiirkiye

*RERSa sk Bilimleri Universitesi, Bursa Tip Fakiiltesi, Yiiksek [htisas Egitim ve Arastirma Hastanesi, Cocuk Saghigi ve Hastaliklari Anabilim Dali, Cocuk Hematoloji

Bilim Dalli, Bursa, Tiirkiye

Cite this article as: Bayrak A, Giiney Varal i, Dogan P, Giiler Kazanci E. The most important risk factors and associated morbidities of
bronchopulmonary dysplasia, the never ending problem of preterms. | Curr Pediatr. 2025;23(2):112-9

Anahtar kelimeler
Bronkopulmoner displazi, prematirite, risk
faktorleri

Keywords
Bronchopulmonary dysplasia, prematurity,
risk factors

Gelis Tarihi/Received : 29.04.2025
Kabul Tarihi/Accepted : 13.05.2025
Yayinlanma Tarihi/

Published Date : 21.08.2025

DOI:10.4274/jcp.2025.09086

Yazisma Adresi/Address for Correspondence:
ipek Giiney Varal, Saglik Bilimleri Universitesi,
Bursa Tip Fakiiltesi, Yiiksek ihtisas Egitim

ve Arastirma Hastanesi, Cocuk Sagligi ve
Hastaliklari Anabilim Dali, Neonatoloji Bilim
Dali, Bursa, Turkiye

E-posta: ipekguneyvaral@gmail.com

112

Copyright© 2025 Yazar. Bursa Uludag Universitesi Cocuk Saghigi ve Hastaliklari Anabilim Dali adina Galenos Yayinevi tarafindan yayimlanmustir.
Creative Commons Atif-GayriTicari 4.0 Uluslararasi (CC BY-NC 4.0) Uluslararasi Lisansi ile lisanslanmis, acik erisimli bir makaledir.

0z

Giris: Guntimizde dogum salonunda baslayan ve yenidogan yogun bakim
tinitelerinde (YYBU) devam eden prematiire bebek bakimindaki yeniliklerle diisiik
dogum agirhginda ve gebelik haftasinda dogan pretermlerde pek cok morbidite
daha az gorilmeye baslamistir. Ancak daha erken dogan prematiire bebeklerin
sagkalim sansi arttikca, bu bebeklerde bronkopulmoner displazi (BPD) sikliginda
bir azalma saglanamamistir. Bu calismada BPD’nin risk faktorleri, patogenezi, eslik
eden morbiditeler ve mortalite tizerine etkisi degerlendirilecektir. Boylece yeni
tedavi ve BPD onleme stratejileri ile BPD insidansinin azaltilmasi hedeflenmistir.
Gerec ve Yontem: Retrospektif kohort tarzinda diizenlenen calismaya
hastanemizde dogan 3.diizey YYBU'de Ocak 2018-Aralik 2021 tarihleri arasinda 32.
gestasyonel haftanin altinda ve/veya 1500 gram altindaki pretermler dahil edildi.
Bronkopulmoner displazi varligi hafif ve orta-agir BPD olarak 2 grupta belirlendi ve
risk faktorleri ve morbiditeler degerlendirildi.

Bulgular: Calismaya, dislama kriterlerine uyan bebekler elendikten sonra 363
preterm dahil edilmistir. Bu bebeklerin %33.17'i (n=120) BPD tanisi almis olup,
bunlarin da %57.8’i (n=69) orta-agir BPD tanisi almistir. Dogum agirligi ve gestasyonel
hafta azaldik¢ca BPD sikhgi artmistir. Apgar skoru dustiikce ve resisitasyon ihtiyaci
arttikca prematiirelerde BPD goriilme riski anlamh diizeyde artmistir (p<0.05).
Bronkopulmoner displazi tanisi alan bebeklerde respiratuar distres sendromu
(RDS) ve tedavi gerektiren patent duktus arteriosus (PDA) daha fazla gortlmektedir
(p<0.001). Bronkopulmoner displazi olan hastalarda, ventilator iliskili pnémoni (ViP)
gecirmis olma, prematire osteopenisi ve prematiire retinopatisi (ROP) gortlmesi
anlamli diizeyde yiksek bulunmustur (p<0.001). Yapilan cok degiskenli lojistik
regresyon analiz sonucunda RDS olan bebeklerde BPD goriilme ihtimalini 3.6 kat
artirdig1, VIiP olan bebeklerde BPD goriilme ihtimalini 6.2 kat artird1g), prematiire
osteopenisi olan bebeklerin ise BPD olma ihtimalini 4.6 kat artirdig) istatistiksel
olarak anlamli bulunmustur.

Sonug: Pretermlerde BPD ve orta-agir BPD insidansi yuksektir. Calismada
pretermlerin VIP gecirmis olmalari ve eslik eden prematiire osteopeni olmasinin
BPD gelisme riskini anlamh diizeyde arttirdigi gosterilmistir. Bronkopulmoner
displazi ve orta-agir BPD’nin mortalite ile birebir iliskili oldugu gosterilmis olup
onlenmesi icin riskli gruplarin belirlenmesinin énemli oldugu dustinilmektedir.
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Abstract

Introduction: Currently, many morbidities in preterms born at low birth weight and gestational week have decreased with
improvements in premature infant care. However, as the survival chances of preterms born earlier have increased, a decrease in the
frequency of bronchopulmonary dysplasia (BPD) has not been achieved. In this study, the risk factors of BPD, associated morbidities
and its effect on mortality will be evaluated. Thus, it is aimed to decrease the incidence of BPD with new treatment and prevention
strategies.

Materials and Methods: In this retrospective cohort study, preterms born in our hospital between January 2018 and December 2021
in the level 3 NICU less than 32 weeks of gestational age and/or 1500 g were included. The presence of BPD was determined in 2
groups as mild and moderate-severe BPD and associated risk factors and morbidities were evaluated.

Results: After the exclusion criteria were met, 363 preterm infants were included in the study. Of these babies, 33.1% (n=120) were
diagnosed with BPD and 57.8% (n=69) of them were diagnosed with moderate-severe BPD. The frequency of BPD increased as
birth weight and gestational week decreased. The risk of BPD increased significantly as the Apgar score decreased and the need for
resuscitation increased (p<0.05). Respiratory distress syndrome(RDS) and patent ductus arteriosus(PDA) requiring treatment were
observed more frequently in infants with a diagnosis of BPD(p<0.001). In patients with BPD, the incidence of ventilator-associated
pneumonia(VAP), osteopenia of prematurity and retinopathy of prematurity(ROP) were found to be significantly higher (p<0.001). As
a result of multivariate logistic regression analysis, it was found statistically significant that the likelihood of BPD increased 3.6-fold in
infants with RDS, increased 6.2-fold in infants with VIP, and increased 4.6-fold in infants with osteopenia of prematurity.
Conclusion: The incidence of BPD and moderate to severe BPD is found to be increased in preterms. In the study, it was shown that the
risk of BPD increased significantly in preterms with a history of VIP and accompanying osteopenia of prematurity. Bronchopulmonary
dysplasia and moderate to severe BPD have been shown to be associated with mortality and it is thought that it is important to

determine the risk groups for prevention.

Giris

Dogum salonunda baslayan ve yenidogan yogun bakim
unitelerinde (YYBU) devam eden prematiire bebek bakimi
ve tedavi sireclerinde yapilan bircok yenilik sayesinde,
glinimtizde premattire bebeklerde kan akimi enfeksiyonlari,
prematire retinopatisi (ROP), nekrotizan enterokolit (NEK)
ve intraventrikiiler kanama (iVK) gibi komplikasyonlarin
sikliginda onemli bir azalma gozlemlenmistir. Ancak, bu
bebeklerde bronkopulmoner displazi (BPD) sikliginda bir
azalma saglanamamistir. Guniimizde, daha erken dogan
prematiire bebeklerin sagkalim sansi arttikca, hastaliklarin
patogenezi dikkate alindiginda, BPD’ nin kacinilmaz bir
morbidite durumu haline geldigi soylenebilir.

Bronkopulmoner displazi gestasyonel yasa ve oksijen
ihtiyacina gore hafif, orta ve agir olarak simiflanir (1).
Literatiirde, prematiire dogumda BPD ile en sik iliskilendirilen
prenatal risk faktorleri arasinda koryoamniyonit, maternal
hipertansiyon ve intrauterin biytime kisithihig (iUBK) yer
almaktadir. Bu faktorler, dzellikle prematiire dogumun 36.
haftasinda BPD gelisimi ile iliskilendirilmistir (2). Perinatal
donemde ise distik gebelik yasi, dusik dogum agirligi, erkek
cinsiyet, disuk apgar skoru ve dogum sonrasi canlandirma
ihtiyac gibi faktorler BPD riskini artiran onemli etmenlerdir
(3). Bilinen postnatal risk faktorleri ise yenidogan yogun
bakim siirecinde yasanan ve bir kismi onlenebilecek risk
faktorleridir. Biz bu calismada 3. diizey YYBU’ nde yatan
prematiire bebeklerin BPD sikhgini, risk faktorlerini ve eslik
eden morbiditeleri degerlendirerek BPD onleme stratejileri
ile BPD insidansinin azaltilmasini hedefledik.

Gereg ve Yontem

Calismaya Ocak 2018- Aralik 2021 tarihleri arasinda
hastanemiz dogum salonu ve sezaryen ameliyathanesinde
32. gestasyonel haftanin altinda ve/veya 1500 gram altinda
dogan ve yenidogan yogun bakim nitesi (YYBU) nde takip
edilen, uygun kriterleri karsilayan bebekler dahil edildi. Bu
hastalardan; major konjenital malformasyonlari olanlar,
dogustan kalp hastaligi bulunanlar, kromozomal bozuklugu
genetik olarak belirlenen dismorfik bebekler, eksik klinik ve
laboratuvar verilerine sahip olanlar calismaya dahil edilmedi.

Calismaya alinan hastalardan bronkopulmoner displazi
(BPD) 2001 National Institute of Child Health and Human
Devolopment (NICHD) bronkopulmoner displazi tanim ve
siniflandirma kriterleri dikkate alinarak, dogumdan sonraki
28. glinde veya postmenstriiel 36. haftada oksijen ihtiyacinin
devam etmesi olarak tanimlandi. Bronkopulmoner displazi
varhigi hafif ve orta-agir BPD olarak 2 grupta belirlendi ve
iliskili risk faktorleri ve komplikasyonlar degerlendirildi.

Hastane Bilgi Yonetim Sistemi Altiva Web veri tabaninda
bulunan giinliik gozlem notu ve epikrizlerden tibbi verilere
ulasilarak BPD tanisiyla takip edilen ve calismaya dahil
olma kriterlerine uyan vyenidoganlar degerlendirmeye
alindi.  Demografik veriler (gestasyonel hafta, dogum
agirhigi, cinsiyet), dogum ozellikleri (ge¢ kord klempleme,
dogum sekli, 1.-5. dakika apgar skorlari, parite, bebek sayisi,
koryoamniyonit, erken membran riiptiri (EMR), resisitasyon
yapilma durumu, antenatal steroid (ANS) kullanimi,
intrauterin biyime kisithhig (IUBK)), maternal o6zellikler
(maternal ek hastalik, maternal hipertansiyon , preeklampsi),
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komorbiditeler (respiratuar distres sendromu (RDS), ge¢
neonatal sepsis (GNS), patent duktus arteriozus (PDA),
nekrotizan enterokolit (NEK), pulmoner hipertansiyon (PH),
pulmoner hemoraji, ventilator iliskili pnémoni (ViP), apne),
pnomotoraks, kan transfiizyon ihtiyaci, PDA medikal tedavisi,
PDA ligasyonu, laboratuar parametrelerinde alkalen fosfataz
(ALP) degeri, kalsiyum (1. ve 3-4.hafta), fosfor (1. ve 3-4.hafta)
diizeyleri, YYBU yatis siiresi ve mortalite durumu kayit edildi.

istatistiksel Analiz

Arastirmada elde edilen verilerin istatistiksel analizleri
IBM SPSS 'V 25.0 (IBM SPSS, Tiirkiye) istatiksel paket programi
ile  degerlendirildi.  Verilerin  toplanmasi  asamasinin
sonlandiriimasini ardindan verilerin SPSS Paket Programina
girisi yapildi. Temel istatistiksel analizlere baslamadan once
verilerin kontrolleri yapildi ve analiz slrecine baslandi.
Oncelikle katilimalarin tanimlayic 6zelliklerinin, klinik
ozelliklerinin ve laboratuvar verilerinin ortaya konulabilmesi
icin  betimleyici istatistiklere yer verildi. Sonrasinda
katihmcilarin demografik ozelliklerini, klinik ozelliklerini
ve laboratuvar verilerine gore karsilastirmalarini iceren
hipotez testlerine yer verildi. Yapilan tim analizlerde
anlamhilik diizeyi p<0.05 olarak kabul edildi. Niceliksel
degiskenlerin davranislari  merkezilestirme ve varyans
Olcimleri kullanilarak belirtildi: Ortalama =+ SS. Fisher
Exact (orneklem sayisinin disiuk oldugu durumlarda) ve
ki-kare testi (kategorik degiskenler arasindaki oranlar veya
iliskiler arasindaki farklari belirlemek icin) kullanildi. Grup
ortalamalarinin - davranis farklihklarini  gostermek igin;
normallik ve esdagimhlik varsayimlarinin karsilanmadigi
durumlarda Mann-Whitney U-Test yontemi kullanildi.
iki sayisal degiskenin birbiri arasindaki korelasyonu
hesaplamada, veriler normal dagilima sahip olmadigi icin
parametrik olmayan Spearman’s Rank Correlation testi
kullanildi. Cok Degiskenli Logistic Regresyon analizi yapilarak
etkilerden arindiriimis Odds Ratio hesaplamalari yapildi.

Bulgular

Calisma  siiresince  hastanemizin  kadin ~ dogum
ameliyathanesinde ve dogum salonunda toplam 28.192 canl
dogum gerceklesmis, <32 gestasyonel hafta ve/veya <1500
gram 517 bebek diinyaya gelmistir. Calismaya, dislama
kriterlerine uyan bebekler elendikten sonra 363 prematiire
bebek dahil edilmistir. Calismaya dahil edilen bebeklerin
%33.171 (n=120) BPD tanisi almistir. BPD tanisi alan
bebeklerin de %57.8'i (n=69) orta-agir BPD tanisi almistir.
Calismaya dahil edilen hastalarin ayrintili akis semasi Sekil
1'de gosterilmektedir.
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Bronkopulmoner displazi tanisi alan bebeklerde,
dogum agirlig1 ve gestasyonel hafta azaldikca BPD daha sik
gorilmektedir. Apgar 1. dakika ve apgar 5. dakika degerleri
dustiikce BPD daha sik ortaya ¢ikmaktadir. Benzer sekilde
dogumda restsitasyon ihtiyaci olan prematiirelerde de orta-
agir BPD goriilme riski olmayanlara gore anlamli diizeyde
artmistir (%58.5, %46, p=0.02). Demografik diger ozelliklerde
anlamh farklihk saptanmamistir. Hafif BPD, orta-agir BPD
tanisi alan ve BPD tanisi almayan bebeklerin demografik
ozelliklerine gore karsilastiriimasina iliskin veriler Tablo 1'de
yer almaktadir.

Bronkopulmoner displazi tanisi alan bebeklerde
respiratuar distres sendromu (RDS) ve tedavi gerektiren
PDA daha fazla goriilmektedir. Bronkopulmoner displazi,
PDA ligasyonu gereken hastalarda daha sik gortlmektedir
(p<0.001). Bronkopulmoner displazi tanisi alan bebeklerde
istatistiksel anlamhlik olmasa da pulmoner hipertansiyon
daha fazla goriilmektedir (p=0.06). Bununla birlikte ViP
geciren hastalarda BPD sikhigi artmaktadir. Bronkopulmoner
displazi olan hastalarda evre 3-4 ROP gelisimi daha sik

Caligma siiresinde meydana gelen
canl dogum

(n=28.192)

Calisma stresinde dogan
premature bebek sayisi

(n=6.028)

f Calisma suresinde <32

estasyonel hafta ve/veya <1500
gr dogian prematiire bebekler

(n=517)

Major konjenital malformasyonu
olanlar veya kromozomal
Klinik ve laboratuvar verilerine bozuklugu genetik olarak
ulagilamayan bebekler |11 belirlenen dismorfik bebekler,
(n=38) dogustan kalp hastalif olanlar,
hematolojik bir hastaligi olanlar

(n=92)

Caligmaya dahil edilen hastalar
(n=363)

BPD tanisi almayan hastalar BPD tanisi alan bebekler
(n=243) (n=120)

Hafif BPD tamisi alan bebekler ‘

(n=51)

Orta-Agir BPD tanisi alan
bebekler

(n=69)

Sekil 1. Calismaya dahil edilen hastalarin akis semasi
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gortlmektedir (p<0.001). Bronkopulmoner displazi tanis
alan hastalarda prematiire osteopenisi anlamli dizeyde
yiksek bulunmustur (p<0.001). Hafif BPD, orta-agir BPD
tanisi alan ve BPD tanisi almayan bebeklerin eslik eden
morbiditelere gore karsilastiriimasina iliskin veriler Tablo
2'de yer almaktadir.

Bronkopulmoner displazi tanisi alan bebeklerde gec
neonatal sepsis (GNS) atak sayisi BPD olmayan gruba gore
daha yiiksek saptanmistir. Bronkopulmoner displazi tanisi
alan bebeklerde olmayan bebeklere gore RDS (%89, %61),
ventilator iliskili pnomoni (VIP) (%27.5, %2.9), sepsis (%54,
%25), prematiire retinopatisi (ROP) (%13.3, %0.5), prematire
osteopenisi (%27.8, %2.2) ve TPN alma ortalama giin sayisi
(20 giin, 11 giin) daha fazla gorilmektedir (p<0.001).
Bronkopulmoner displazi tanisi alan ve BPD tanisi
almayan bebeklerin demografik ve klinik ozelliklerine gore
karsilastiriimasina iliskin veriler Tablo 3’te gosterilmektedir.

Bronkopulmoner displazi tanisi alan bebeklerde ¢ok
degiskenli Lojistik Regresyon Analizi yapilarak, etkilerden

arindiriimis Odds Ratio hesaplamalari yapildi. Modele RDS,
VIP, prematiire osteopenisi eklendi. Analiz sonucunda RDS
olan bebeklerde BPD goriilme ihtimalinin 3.6 kat arttig,
VIP olan bebeklerde BPD goriilme ihtimalinin 6.2 kat
arttigl, premattire osteopenisi olan bebeklerin ise BPD olma
ihtimalinin 4.6 kat arttig), istatistiksel olarak saptanmustir.
Bronkopulmoner displazi tanisi alan bebeklerde cok
degiskenli Lojistik Regresyon Analizi Tablo 4'te yer almaktadir.

Tartisma
Yenidogan yogun bakim dnitelerinin teknolojik
imkanlarin iyilestirilmesi,  gelistirilmesi,  antenatal

steroid (ANS) ve postnatal sirfaktan uygulamalarinin
yayginlasmasiyla premattreler icin yasam siniri ¢ok erken
gebelik haftalarina inmis, prematiire yenidoganlar icin
sag kalim orani artmistir. Artan sag kalim oranlariyla
prematirlerde gorilen basta bronkopulmoner displazi
(BPD) olmak tizere bircok morbiditeye daha sik rastlanmaya

Tablo 1. hafif BPD, orta-agir BPD tanisi alan ve BPD tanisi almayan bebeklerin demografik 6zelliklerine gore
karsilastiriimasi
BPD
Hafif .
Yok (n=243) : Orta-agir(n=69) p-degeri
(n=51)
Cinsiyet, kiz, n (%) 109 (44.9) 25 (49) 37 (53.6) 0.4"
Dogum Agirhgi(gr) 1073 (390-1970) 942 (450-1540) 888 (450-1725) <0.001"
Dogum Sekli, c/s, n (%) 221(91.7) 45(95.7) 65 (92.9) 0.6"
Gestasyonel Hafta (hafta) 28 (21-35) 27 (23-32) 27 (22-34) <0.001"
Ge¢ Kord Klempleme n(%) 53 (38.4) 11 (45.8) 13 (36.1) 0.8"
Apgar 1. Dakika 6 (1-9) 5(1-9) 5(0-9) 0.004"
Apgar 5. Dakika 8 (2-10) 7 (3-10) 7 (3-10) 0.005
Resiisitasyon ihtiyaci,n(%) 107 (46.9) 16 (33.3) 40 (58.9) 0.02"
IUBK n (%) 42 (18.8) 6(22.2) 6(10.9) 0.3
Anne Yasi (yil) 27 (16-44) 28 (19-43) 28.5 (14-41) 0.7"
Multiparite n (%) 132 (55.2) 41(87.2) 10 (14.3) 0.17
Cogul Gebelik n (%) 46 (19) 6(12.8) 20(17.1) 0.4"
Maternal Hastalik n (%)
Koryoamnionit 14(5.9) 0(0) 59 (86.8) 0.2"
Preeklampsi 38(16) 8(15.7) 9(13.2)
Oligohidroamnios n (%) 44 (18.3) 3(5.9) 5(7.2) 0.07"
EMR n (%) 48 (19.7) 8(15.7) 12 (17.6) 0.2
ANS 1 (%)
Yok 120 (51.5) 16 (39) 43 (66.2) 0.09"
Eksik 46 (19.7) 10 (24.4) 10 (15.4) :
Tam 67 (28.8) 15 (36.6) 12 (18.5)
(/S: Sezaryen dogum, IUBK: intrauterin biiyime kisithihgi, EMR: Erken membran riiptiirii, ANS: Antenatal steroid. "Bagimsiz-Gruplar Kruskal-Wallis test, ** Pearson ki-kare testi
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karsilastiriimasi

Tablo 2. Hafif BPD, orta-agir BPD tanisi alan ve BPD tanisi almayan bebeklerin eslik eden morbiditelere gore

BPD
Yok (n=243) Hafif Orta-agir (n=69) p-degeri
(n=51)

RDS n (%) 148 (61.4) 44 (88) 63 (90) <0.001"
ileri IVH n (%) 16 (6.6) 6(11.8) 4(5.8) 04"
Pnomotoraks n (%) 11 (4.5) 2(4) 4(3.4) 0.9"
Pulmoner hemoraji n (%) 22(9.1) 6(11.8) 6(8.7) 0.8"
Pulmoner hipertansiyon n(%) 23(9.4) 4(7.8) 16 (23.2) 0.005
VIP n (%) 6(2.5) 8(15.7) 26 (37.1) <0.001"
Tedavi gerektiren PDA n (%) 55 (22.5) 35 (68.6) 41 (58.6) <0.001"
PDA 1. kiir tedavi sekli n (%)
ibuprofen n (%) 21(38.2) 9(25.7) 16 (14.6) 05"
Parasetamol n (%) 34 (61.8) 26 (74.3) 25 (61)
PDA 2. kiir tedavi sekli n (%)
ibuprofen n (%) 6 (46.2) 6 (49.9) 9(52.9) 0.008™
Parasetamol n (%) 7 (53.8) 6 (50) 8(47.1)
PDA Ligasyonu n (%) 1(0.5) 4(7.5) 7(16.7) <0.001"
Evre 2-3 NEK n (%) 13 (5.3) 4(7.9) 3(4.3) 0.53"
Kolestaz n (%) 10 (4.1) 2(3.9) 0(0) 0.2"
SiP n (%) 6(2.5) 2(3.9) 2(2.9) 08"
Kan transfiizyonu n (%)
I pme e e
>2 kez 12 (5.1) 5(9.8) 14 (20.9)
Evre 3-4 ROP n (%) 1(0.4) 7 (13.8) 9(12.8) <0.001"
Bobrek yetmezligi n (%) 14 (5.8) 1) 0(0) 0.06™
PVL n (%) 41 (17.4) 30 (58.8) 35 (50) <0.001"
Prematiir osteopenisi n (%) 5(2.2) 12 (24) 20 (30.3) <0.001"
Mortalite n (%) 90 (37) 6(11.8) 8 (11.4) <0.001"

RDS: Respiratuar Distress Sendromu, BPD: Bronkopulmoner displazi, VIP: Ventilator iliskili pnémoni, PDA: Patent duktus arteriozus, NEK: Nekrotizan entrokolit, SIP: Spontan
intestinal perforasyon, ROP: Prematiire retinopatisi, PVL: Periventrikiiler Iokomalazi, “Pearson ki-kare testi, “Fisher-Freeman-Halton Kesin test

baslanmistir. Bronkopulmoner displazi, hayatta kalan cok
dusik dogum agirlikli (CDDA) bebeklerde en sik goriilen
uzun sireli solunum yolu morbiditesi olup glinimizde
neonatoloji bilim dalinin en 6nemli problemlerinden biridir.
Biz de bu calismada BPD’ nin risk faktorleri, patogenezi, eslik
eden morbiditeler ve mortalite lizerine etkisini inceledik.
Boylece yeni tedavi ve BPD oOnleme stratejileri ile BPD
insidansinin azaltilmasini hedefledik.

Literatiire baktigimizda Isayama ve ark. (4) tarafindan
2012 yihinda Kanada ve Japon Yenidogan Aglarinda yapilan
calismada, 2006 ve 2008 yillari arasinda dogan ve hayatta
kalan CDDA bebeklerin BPD oranlari icin sirasiyla %12.3 ve
%14.6 olarak bildirildi. Jensen ve ark. (5) tarafindan 2012
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yilinda Vermont Oxford Agi icin, 2000 ve 2009 yillar arasinda
CDDA bebeklerin yillik BPD oranlari %26.2 ile % 30.4 arasinda
degistigi  bildirilmistir (n=305.770). Bizim c¢alismamizda,
<32. gestasyonel hafta ve/veya <1500 gr bebeklerde BPD
insidansini %33 olarak saptadik. Literatiirde cinsiyet dagilimina
baktigimizda farkh sonuclar olmakla beraber 32 gestasyon
haftasi altindaki bebeklerde 5 yillik retrospektif calismada
%54.8'si erkek, %45.2’i kiz oldugu gorilmistir (6). Bizim
calismamizda ise 120 hastaya BPD tanisi koyuldu ve bunlarin
58 (%48.4)inin erkek, 62 (%48.4)'sinin kiz oldugu goruldu.
Bronkopulmoner displazi tanisi alan hastalarin dogum
agirliklarinin degerlendirildigi bir calismada dogum agirligi
700 g ile 2010 g arasinda degismekteydi ve ortalama dogum
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Tablo 3. BPD tanisi alan ve BPD tanisi almayan

bebeklerin demografik ve klinik o6zelliklerine gore
karsilastiriimasi

BPD

Yok (n=243) Var (n=120) p-degeri
Gestasyonel .
Hafta (hafta) | 28 2139) 27(22-34) <0.001
Dogum 1073 (370-1970) | 912 (450-1725) | <0.001*
Agirhgr (gr)
Apgar 1. B
Dopika 6(1-9) 5 (0-9) 0.001
Apgar 5. i i .
Dotk 8 (2-10) 7 (3-10) 0.001
RDS n (%) 148 (61.4) 106 (89.1) <0.001"
PDA
Ligasyonu 1(0.5) 11 (11.6) <0.001™
n (%)
ViP n (%) 7(2.9) 33(27.5) <0.001"
Pulmoner
Hipertansiyon | 23 (9.4) 20 (16.8) 0.06™
n (%)
Sepsis n (%)
Cok gec 8(5) 22 (24.7)
Erken 7(43) 0(0) <0.001
Gec 45 (28) 43 (48.3)
Sepsis etkeni
n (%)
Gram Pozitif 29 (58) 26(51) 0.1

. [ 15(30) 23 (45.1)

Gram Negatif 6012 569
Mantar (12) (3.9)
GNS Atak .
Sayis| 0.24 (0-4) 0.69 (0-6) <0.001
Evre 3-4 ROP o
0 %) 1(0.4) 16 (13.3) <0.001
Premattre
Osteopenisi 5(2.2) 32(27.8) <0.001™
n (%)
TPNAIma | 45 g3) 20 (1-90) <0.001"

Stiresi (guin)

RDS: Respiratuar distres sendromu, ViP: Ventilator iliskili pnémoni, PDA: Patent
duktus arteriozus, ROP: Prematiire retinopatisi, GNS: Ge¢ neonatal sepsis, TPN: Total
paranteral nutrisyon, "Mann Whitney-U test “Pearson ki-kare test ““Fisher Kesin test

agirhgi 1318 g idi (6). Bizim calismamizda ise dogum agirligi
450 gr ve 1725 gr arasinda degismekle beraber ortalama
dogum agirhgr 912 gr bulundu. Ayni calismada gestasyonel
hafta 25 ile 31 hafta 6 giin arasinda degismekteydi (ortalama
30 hafta) (6). Bizim calismamizda BPD tanisi alan grupta
gestasyonel hafta 22 ve 31 hafta arasinda degismekte
oldugu gorildi. Gestasyonel hafta ortalama 26 hafta ve BPD
olmayan gruba gore daha dustik saptandi.

Literatiirde dusik apgar skorunun BPD gelisimiyle
iliskisinin incelendigi calismalar mevcuttur. Bronkopulmoner
displazili ve BPD olmayan hastalarda apgar skorunun
karsilastirildigi bir calismada 1. ve 5. dakika apgar skoru 3‘lin
altinda olan hasta sayisi BPD'li hastalarda daha yiiksek olarak
gozlenmistir (7). Bizim ¢alismamizda 1. dakika apgar skoru
ortalamasi hafif BPD’li grupta 5%2 puan, orta-agir BPD’li
grupta 612 iken BPD olmayan grupta 6+2 puan olup; besinci
dakika apgar skoru ortalamasi hafif BPD'li grupta 7£1 puan,
orta-agir BPD'li grupta 742 iken BPD olmayan grupta 8+2
puan olarak saptanmistir. Bronkopulmoner displazi olan
grupta 1 ve 5. dakika apgar skorlari BPD olmayan gruba gore
istatiksel olarak anlamli diizeyde disukti (sirasiyla p=0.004
ve p=0.005).

Bronkopulmoner  displazi  ve ~ ROP,  anormal
vaskiilarizasyon ile ilgili prematir dogumun iki onemli
komplikasyonu oldugu bilinmektedirve bu konuda ¢coksayida
calisma yapilmistir. Singh ve ark. (8) 2017 yilinda yayinlanan
5 yillik retrospektif olarak yapilan 625 hastanin incelendigi
calismada 64 (%10) hastada siddetli ROP, 176 (%28) hastada
orta-siddetli BPD gelistigi gortildii. Coklu regresyon analizi
yapildiginda orta-agir BPD olan hastalarda siddetli ROP olma
ihtimalini 3.2 kat artirdigi anlamh bulundu. [OR = 3.2; %95
GA, 1.6-6.5 (p< 0.01)] (8). Bizim ¢alismamizda ise Evre 3-4
ROP BPD olmayan grupta 1(%0.4), hafif BPD olan grupta
7 (%13.8), orta-agir BPD olan grupta 9 (%12.8) saptandi ve
BPD olan grupta anlamli olarak daha yiiksek oldugu goruldi
(p<0.001). Bu sonucun uzun siire ventilatorde kalma,
oksijenasyon degisiklikleri, vaskilarizasyon bozuklugu ve
artmis oksidatif strese baglanabilecegini diisinmekteyiz.

Bronkopulmoner displazi gelisiminde patent duktus
arteriozus (PDA) yoluyla onemli soldan saga santin pulmoner
hidrostatik kapiller basinclari artirarak pulmoner o6dem

Tablo 4. BPD Tanisi alan bebeklerde cok degiskenli lojistik regresyon analizi

w SE z p OR (95% GA)
Respiratuvar distres sendrom 1.3 0.47 2.76 0.006 3.662(1.563-10.14)
Ventilator iliskili pnomoni 1.84 0.40 4.57 <0.001 6.268 (2.87-13.994)
Prematiire osteopenisi 1.54 0.41 3.74 <0.001 4.667 (2.073-10.539)

OR: Odds ratio, GA: Giiven aralig|
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artisina ve akciger kompliyansinin azalmasina yol actig
bilinmektedir. Patent duktus arteriozus ile BPD arasindaki
iliski calismalarda ortaya konmustur. Korkmaz ve ark. (9)
calismasinda BPD tanili 50 bebekten 30‘unda (%60) PDA
bulunmustur ve PDA bulunanlarda BPD gelisme olasiligi 5.4
kat fazla saptanmistir. Bizim calismamizda da BPD, tedavi
gerektiren PDAtanisialanve PDA ligasyonu yapilan hastalarda
daha vyiiksek oranda gozlenmistir ancak tedavi gerektiren
PDA orta- agir BPD ve hafif BPD gruplarinda anlamh farkhlik
gostermemistir. PDA varhigi BPD gelisme icin risk faktori iken
BPD'nin derecesini tek basina etkilememektedir.

Prematiire osteopenisi multifaktoriyel olarak gelisir ve
BPD’li bebeklerde goriilme sikhgi yiksektir. Yapilan bircok
calismada erken dogmus bebeklerde zaten yetersiz olan
kalsiyum ve fosfor rezervinin BPD tedavisi icin kullanilan
ditiretikler nedeniyle daha da azalmasina ve osteopeniye
yol acabilecegi gosterilmistir (10). Bununla beraber fosfor
metabolizmasi, ATP diizeyi aracilligi ile solunum enerjisi
icin yetersiz kalabilmekte BPD icin risk olusturabilmektedir.
Bizim calismamizda da prematiire osteopenisi goriilme sikhgi
BPD’li hasta grubunda anlamli diizeyde yiiksek saptanmistir.
BPD evrelerine gore osteopeni varlig karsilastirildiginda,
osteopeni sikhgi, orta-agir BPD grubunda hafif BPD’li gruba
gore istatistiksel olarak anlamli yliksekti. Regresyon analizine
gore osteopeni goriilen bebeklerde, BPD riskinin 4.6 kat daha
fazla oldugu saptanmistir.

Literattirde BPD’li bebeklerde pulmoner hipertansiyon
riskinin ylksek oldugunu gosteren farkli calismalar
bulunmaktadir. Cin’de BPD’li toplam 268 prematiir bebek ile
yapilan calismada, pulmoner hipertansiyon insidansi; hafif
BPD’li bebeklerde %5, orta BPD'li bebeklerde %20.9 ve agir
BPD’li bebeklerde ise %86.8 olarak bulunmustur (11). Baska
bir metaanalizde, BPD'li grupta %20, BPD olmayan grupta ise
%2 oraninda pulmoner hipertansiyon saptanmisve pulmoner
hipertansiyon acisindan en yiksek risk siddetli BPD’si
olan bebeklerde saptanmistir (12). Bizim calismamizda,
BPD olmayan bebeklerin %9.4'tinde (n=23), hafif BPD’li
bebeklerin %7.8'inde (n=4), orta-agir BPD’li bebeklerin
%23.2'sinde (n=16) pulmoner hipertansiyon gorildi. Bu
fark istatistiksel olarak orta-agir BPD’li grupta BPD olmayan
gruba gore anlamli derecede fazlaydi (p=0.005).

Calismanin Kisitliliklar

Calismamizin  kisitliklart  tek  merkezli olmasi ve
retrospektif olmasi olarak degerlendirilebilir. Tek merkez
olmak kisithhigimiz olsa da ayni protokoliin uygulanmasi
BPD’ nin risk faktorlerini belirlemek acisindan giicli
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yonimiz de olabilir. Calismamiz da tek merkez
olmasina ragmen vaka sayimizin yeterli olmasi ise giicli
yonumuzddr.

Sonug

Cok dustk dogum agirlikh prematiire bebeklerde
bronkopulmoner displazi (BPD) ve orta-agir BPD riski
yuksektir. Calismamizda BPD tanisi alan bebeklerin risk
faktorleri ve eslik eden klinik durumlar ayrintili olarak
degerlendirildiginde ozellikle bebeklerin ventilator iliskili
pnomoni (VIP) gecirmis olmalar ve eslik eden prematiire
osteopeni olmasinin BPD gelisme riskini anlaml diizeyde
arttirdigr gosterilmistir. Yenidogan bakiminda kullanilan
ventilatoriin bakimi, bulas énemlerinin alinmasi, ventilator
kullanim siiresinin  olabildigince kisa tutulmasi gibi
onlemler VIP riskini azaltarak dolayl yonden BPD gelisme
oranlarinda dusus gozlememizi saglayabilecektir. Yenidogan
tinitelerinde takibi yapilan hastalarda ozellikle D vitamini
olmak tizere vitamin desteginin saglanmasi, biyokimyasal
parametrelerin yakin takibi, gerektiginde kalsiyum ve
fosfor replasmani vyapilmasi da prematir osteopenisi
gelismesini onleyerek BPD riskinin azalmasini saglayacaktir.
Bronkopulmoner displazi ve orta-agir BPD’nin mortalite ile
birebir iliskili oldugu gosterilmis olup onlenmesi icin riskli
gruplarin belirlenmesinin onemli oldugu dustntlmektedir.
Bu calismayla biz bebeklerde VIiP ve prematiir osteopenisi
gelisimini  onleyerek BPD oraninin  belirgin  sekilde
azaltabilecegini gostermis olsak da bu konu hakkinda daha
ileri ve ayrintili calismalara ihtiya¢ duyulmaktadir.
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Giris: Hemanjiomlar cocukluk caginda sik goriilen benign vaskiler timorlerdir.
Orbita cevresinde yerlesim gosterirse ambliyopi ve kalici gorme kusurlarina neden
olabilir. Bu nedenle erken tedavi cok onemlidir. Bu calismada amacimiz klinigimizde
takip ve tedavi ettigimiz periokiiler hemanjiomu olan olgularin tedavi sonugclarini
ve klinik karakteristiklerini incelemektir.

Gereg ve Yontem: Bu calismaya 2013-2023 yillari arasinda poliklinigimize basvuran
periokiiler hemanjiomu olan olgular dahil edildi. Olgularin verileri hastane
kayitlarindan incelendi. Hastalara propranolol tedavisi 1-2 mg/kg/giin dozunda
kullanildi. U¢ ayin altinda olan bebeklere klinikte yatirilarak tedavi verildi. izlemde
kan sekeri, kalp tepe atimi ve tansiyon takipleri yapildi. Hastalarin tedavi yanitlari
hemanjiom fotograf arsivinden elde edildi.

Bulgular: Calismaya alinan 55 hastanin %67,3’t (n=37) kiz, %32,7'si (n=18) erkekti.
Ortalama vyaslar 6,7 ay (1-36)'di. Olgularin %25,5'inde (n=14) prematiire dogum
oykiisui vardi. Ug olgu PHACE sendromu tanisi aldi. Yerlesim yerine gore en sik %45,5
(n=25) olguda hemanjiom (st goz kapaginda, ikinci siklikta %32,7 (n=18) alt goz
kapagindaydi. Oral propranolol %87,2 (n=48), topikal timolol maleate tedavisi %5,5
(n=3), oral glukokortikoid ve propranolol tedavisi %3,6 (n=2) hastaya baslandi.
Hastalarin ortalama tedavi siresi 12,8 (+9,8) aydi. Tedavi yanitina gore yapilan
degerlendirmede %60 (n=33) olguda tedaviye tam veya tama yakin yanit, % 25,5
olguda (n=14) kismi yanit alindi. Ambliyopi %9,1 (n=5) olguda gelisti. Son izlemde
iki olguda gorme kusuru gelistigi goruldu.

Sonuc: Ambliyopi eger hasta iyi takip edilmezse hala buyiik risk olusturmaktadir.
Kalici gorme kayiplarina neden olabilir. Propranolol tedavisi buyik faydalar
saglamaktadir. Ancak yan etkilerinden dolayr deneyimli merkezlerde baslanmalidir.

Abstract

Introduction: Hemangiomas are benign vascular tumors that are common in
childhood. If located around the orbit, it may cause amblyopia and permanent
vision defects. Therefore, early treatment is very important. Our aim in this study
is to assess the treatment outcomes and clinical characteristics of patients with
periocular hemangioma.

Materials and Methods: Cases with periocular hemangioma who applied to the
clinic between 2013 and 2023 were included in this study. The data of the cases
were examined from hospital records. Propranolol treatment was used in patients
at a dose of 1-2 mg/kg/day. During the follow-up, blood sugar, heart rate and blood
pressure were monitored. Treatment responses of the patients were obtained from
the hemangioma photo archive.
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Results: Of the 55 patients included in the study, 67.3% (n = 37) were female and 32.7% (n = 18) were male. Their average age was 6.7
months (1-36). There was a history of premature birth in 25.5% (n=14) of the cases. Three cases were diagnosed with PHACE syndrome.
According to the location, the most common hemangioma was in the upper eyelid in 45.5% (n=25) of the cases, and the second most
frequent was in the lower eyelid in 32.7% (n=18). Oral propranolol was started in 87.2% (n=48), topical timolol maleate treatment was
started in 5.5% (n=3), and oral glucocorticoid and propranolol treatment was started in 3.6% (n=2). The average treatment duration
of the patients was 12.8 (+9.8) months. In the evaluation made according to treatment response, a complete or almost complete
response to treatment was obtained in 60% (n = 33) of the cases, and a partial response was obtained in 25.5% (n=14) of the cases.
Amblyopia developed in 9.1% (n=5) cases. At the last follow-up, visual impairment was observed in two cases.

Conclusion: Amblyopia still poses a great risk if the patient is not followed well. It may cause permanent vision loss. Propranolol
treatment provides great benefits. However, due to its side effects, it should be started in experienced centers.

Giris

Hemanjiomlar cocukluk caginda en sik gortilen vaskiiler
tiimaorlerdir. Hemanjiomlarin %90 ‘ini infantil hemanjiomlar
ve %2'sini konjenital hemanjiomlar olusturur (1). infantil
hemanjiomlar cocuklarda %4-5 oraninda en sik goriilen
benign vaskiler tumorlerdir (2,3). Kizlarda erkeklere gore
daha sik gorilir. Prematiire dogum, cogul gebelik ve
intrauterin gelisme geriligi bilinen risk faktorlerindendir.
Siklikla dogumdan sonraki 4-6 haftalik siirecte fark edilmeye
baslarlar. Ortalama 1-3 ay siiren proliferasyon evresi goralr.
Besinci aydan sonra buytimede duraklama baslar, ardindan
involiisyon evresi gorilir. Genellikle 4 yasina kadar fibroz
doku hirakarak kaybolur (4-7). Konjenital hemanjiomlar
ise infantil hemanjiomlarin aksine dogumda bulunur ve
sonrasinda ya cok az biiylime gosterir veya hi¢ biiytimez.

En sik bas-boyun bolgesinde ikinci siklikta govdede
yerlesim gosterirler (8). Calismalarda farkhiliklar olsa
da periokiiler hemanjiomlar vyaklasik %10 civarinda
gorilmektedir (9). Bas-boyun bolgesinde yerlesim gosteren 5
santimetrenin tizerindeki segmental hemanjiomlara yapisal
bozukluklar eslik ediyorsa PHACE (posterior fossa anomalisi,
hemanjiom, arteryel anomaliler, kardiak anomaliler, goz/
kulak anomalileri ve sternal kleft) sendromu dustinilmelidir.

infantil hemanjiomlar kendiliginden iyilesebildikleri icin
sikhikla tedaviye gerek yoktur. Olgularin yaklasik %10’unda
yerlesim, buyuklik veya komplikasyonlarindan dolay
tedavi vermek gerekebilir (10). Periokiiler hemanjiomlarin
en korkulan komplikasyonu anizometropi ve ambliyopiye
bagli olusan gorme kusurlaridir. Hemanjiom basisina
bagli korneada zedelenme ve sekil degisikligi olusabilir.
Bu degisiklik sonucunda gortintii iki noktaya disebilir ve
gormede bulanikhk olusur (11). Bu nedenle bu olgularin
dikkatlice izlenmesi ve erken tedavi edilmesi cok onemlidir.

Hemanjiom tedavisinde onceki yillarda glukokortikoidler
ve vinkristin gibi ilaclar kullanilmistir. Ancak yan etkileri
ve tedavi yaniti agisindan yliz guldirici olmamistir. 2008

yilindan sonra yapilan calismalarda non-selektif beta
bloker olan propranololiin etkinligi gosterilmis ve birinci
basamak tedavi olarak tercih edilmistir (12). Propranolol
vazokonstriiksiyona (nitrik oksit saliniminin engellenmesi),
anjiyogenezin  inhibisyonuna  (VEGF  ekspresyonunun
azalmasi, vb.) ve apoptozun indiiksiyonuna neden olarak
etki eder. Propranolol 2-3 mg/kg/gtin iki doza bolinmis
sekilde verilmektedir (13). Bu calismada hastanemizde
tedavi ettigimiz periokiiler hemanjiom tanili olgularin tedavi
sonuclarinin ve gorme kusurlarinin incelenmesi amaclandi.

Gereg ve Yontem

Bu calismaya 2013-2023 yillari arasinda poliklinigimize
basvuran periokiiler hemanjiomu olan olgular dahil edildi.
Olgularin verileri hastane kayitlarindan elde edildi. Tedavi
yanitlari fotograf arsivinden belirlendi. Bursa Uludag
Universitesi  Etik Kurul Onayi (tarih: 15.05.2024, karar
numarasi: 2024-7/14) alindi. Olgularin yas, cinsiyet, son
goriilme zamani, dogum oykusi, hemanjiom boyutlari,
tedavi endikasyonu, propranolol tedavisi baslanma vyasi,
tedavi yaniti, hemanjiom yerlesim vyeri, tedavi kullanma
sliresi, goz hastaliklari muayene kayitlari varsa gortintiileme
sonuclar dosyalarindan incelendi. Tanida ve izlemde
cekilen fotograflar kayit altina alindi. Yerlesim vyeri st ve
alt goz kapagi, paranasal bolge, zigomatik ve temporal alan
olarak siniflandirnldi. PHACE sendromu dustnilen olgularin
hemanjiomlari yaygin yerlesim olarak adlandirildi.

Hastalara propranolol tedavisi 1 mg/kg/giin tek doz
baslandi ve on giin yan etkiler acisindan izlendikten sonra
2 mg/kg/giin dozuna ¢ikildi. Ug ayin altinda olan bebeklere
klinikte yatirilarak tedavi verildi. izlemde kan sekeri, kalp
tepe atimi ve tansiyon takipleri yapildi. Propranolol tedavisi
verildikten sonra bebeklerin beslenmesine dikkat edildi.
Ailelere ilacin hazirlanmasi ve kullaniimasi hakkinda
egitimler verildi.
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Istatistiksel Analiz

istatistiksel analizler i¢in SPSS v.28.0 (IBM Corp., Armonk,
NY, ABD)” kullanildi. Tanimlayici istatistikler demografik
ozellikleri, yasi ve hemanjiom caplarini karakterize etmek
icin kullanildi. Veriler ortalama * standart sapma (SD) ve
medyan (minimum; maksimum) olarak ifade edildi.

Bulgular

Calismaya alinan 55 hastanin %67,3't (n=37) kiz, %32,7’si
(n=18) erkekti. Ortalama yaslari 6,7 ay (1-36 ay)'d1. Olgularin
%25,5'inde (n=14) prematiire dogum oykiisii vardi. Ug olgu
PHACE sendromu tanisi aldi. Yerlesim yerine gore en sik
%45,5 (n=25) olguda hemanjiom st goz kapaginda, ikinci
siklikta %32,7 (n=18) alt goz kapagindaydi. Dort olgunun
yaygin yerlesimli hemanjiomu vardi.

Tanida manyetik rezonans gortintiileme yapilan PHACE
sendromlu olgularin gorintiileme sonuclarinda serebellar
hipoplazi ve vaskiiler anomaliler tespit edildi. Konjenital
hemanjiomu olan Resim 1’de gortilen hastaya cekilen kranial
MRG normal olarak degerlendirildi. izlem siiresince olgularin
fotograflari cekilerek arsivlendi. Kontrollerde pediatrik
onkolog tarafindan gorilup tedavi siresi ve dozuna karar
verildi. Tedavi kesimi sonrasi olgular rebound etki acisindan
takip edildi. Olgularin ozelikleri Tablo 1’de gortilmektedir.

Hemanjiom buytkligiu %80 (n=44) olguda 1 cm’den
buytktli, %16,4 (n=9) olguda 1 cm’den kicukti ve iki
olgunun hemanjiom boyutu ile ilgili bilgiye ulasilamadi. Oral
propranolol %87,2 (n=48), topikal timolol maleate tedavisi
%5,5 (n=3), oral glukokortikoid ve propranolol tedavisi %3,6
(n=2) hastaya baslandi. iki hastaya tedavi planlandi ancak
aileleri kabul etmedigi icin baslanmadi. Ortalama tedaviye
baslama yasi 5,6 (+5,9) aydi. Tedaviye %47,3 (n=26) olguda
dogumdan sonra ki ilk tic ay icerisinde baslandi. Dogumdan
sonraki ilk bir ay icerisinde tedavi baslanan olgular hayati
tehdit edici komplikasyonu olan veya gorme komplikasyonu
gelisebilecek olgulardi. Propranolol tedavisi 1 mg/kg/giin

baslanip bir hafta sonra komplikasyon gelismemisse 2 mg/
kg/gtine cikildi. Bu suirecte tansiyon, nabiz ve kan sekeri takibi
yapildi. Steroid tedavisi ortalama olarak bir ay kullanildi.

Hastalarin ortalama tedavi siresi 12,8 (+9,8) ayd.
Tedavi yanitina gore yapilan degerlendirmede %60 (n=33)
olguda tedaviye tam veya tama yakin yanit, % 25,5 olguda
(n=14) kismi yanit alindi. Kismi yanit alinan 14 olgunun
4’0 tedaviye devam etmedigi icin bir olgunun tedavisi hala
devam ettigi icin kismi yanit olarak degerlendirildi. (Sekil 2)
Tam vyanit alinan olgular propranolol kullanilan olgulardi.
Kismi yanit alinan iki olgu topikal timolol maleate, on iki
olgu ise propranolol kullandi. Kullanilan tedavi ve yanit
degerlendirmeleri Tablo 2'de goriilmektedir. Yedi olgu izleme
devam etmedigi icin tedavi yanitlari degerlendirilemedi.

Hastalarin %21,8'i (n=12) goz hastaliklari bolimu ile
birlikte takip edildi. Ambliyopi %9,1 (n=5) olguda gelisti. Son
izlemde iki olguda gorme kusuru gelistigi gortildi. Ambliyopi
gelisen (¢ olgu PHACE sendromu tanisi almislardi. Diger iki
olgu klinigimize gec (5 ve 19 ay) basvurmuslardi. Gorme alani
icin risk olusturabilecek bazi olgularin fotograflari Resim 1 ve
2 ‘de gortilmektedir.

Tablo 1. Olgularin ozellikleri
Ozellik n=55 (%)
Ortalama tani yasl 6,7 ay (0-36 ay)
. Kiz n=37(67,2)
Cinsivet Erkek n=18 (32,7)
o Prematiire n=14 (25,4)
Postnatal oyki Miad n=41 (74 5)
Ust goz kapag n=25 (45,5)
Alt g6z kapagl n=18 (32,7)
Yerlesim veri Paranasal bolge n=5(9,1)
Hmy Zigomatik alan n=2(3,6)
Temporal alan n=1(1,8)
Yaygin yerlesim n=4(7,3)

Resim 1. Olgunun tanida ¢ekilen manyetik rezonans goriinttilemesi (sol), tedavi oncesi (orta) ve tedavi devam ederken (sag) fotograflari
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Tablo 2. Olgularin tedavi ozellikleri

Ozellik n (%)
Propranol 48 (87,2)

Tedavi Timolol maleate 3(5,5)
Tedavi baslanmayan 2 (3,6)
Oral kortikosteroid-+propranolol 2 (3,6)

Ortalama tedaviye baslama yasi 5,6(£5,9) ay

Ortalama tedavi siiresi 12,8 (+9,8) ay
Tam yanit 33 (60)

. Kismi yanit 14 (25,5)

Tedavi yaniti Takibe devam etmeyen 7(12,7)

Tedavisi devam eden 1(1,8)

Resim 2. Olgunun tanida ¢ekilen manyetik rezonans goriinttilemesi (sol), tedavi oncesi (orta) ve tedavi sonrasi(sag) fotograflari

Tartisma

Hemanjiomlar cocukluk caginda en sik goriilen benign
timorlerdir. Kiz bebeklerde, prematiire ve cogul gebeliklerde
daha sik goralir. Calismamizda hastalarimizin cogunlugu kiz
ve term bebeklerden olusmaktaydi.

Tedavi  verilmeden  kendiliginden  gerileyebilen
hemanjiomlar ayni zamanda kanama gibi hayati tehdit
edici durumlara da yol acabilmektedir. Bu nedenle yiiksek
risk grubu hemanjiomlarin belirlenip yakin izleme alinmasi
ve tedavinin erken baslanmasi onemlidir. Yiksek risk
grubu hemanjiomlar, hayati tehdit edici komplikasyon
riski olan, fonksiyon/sekil bozukluguna neden olabilecek
veya Ulserasyon olan hemanjiomlardan olusmaktadir (14).
Perioktiler hemanjiomlar pitosis, strabismus, anizometropi
veya astigmatizm gibi durumlara neden olarak ambliyopi
gelisimi icin risk faktort olustururlar. Bu nedenle yiiksek risk
grubu olarak siniflandiriimaktadirlar.

Perioktiler hemanjiomlar siklikla st gozkapaginda
yerlesimgosterirler(15). Hemanjiom boyutu 1cm’nin tizerinde
ve lst goz kapaginda yerlesimliyse ambliyopi riskinin daha
fazla oldugu bildirilmistir (16). Calismamizda %45,5 olguda
hemanjiomlar tst goz kapagindaydi. Hemanjiom boyutu
%80 olguda 1 cm’den biyiktu. Hastalarin erken donemde

cocuk onkoloji bolimiine gonderilmesi boyut kiiciikken
tedavinin baslanmasi onemli olabilir.

Periokiiler ~ hemanjiomlarda  rutin  goriintileme
onerilmemektedir (17). Bas-boyun vyerlesimli >5 cm
buytkliginde hemanjiomu olan hastalarda PHACE

sendromunu dislamak icin MRI ve MR anjiografi cekilmelidir
(18). Uc hastanin kranial MR goriintiilemesi sendromla
uyumlu olarak sonuclandi. PHACE sendromu posterior
fossa anomalisi, hemanjiom, arteryel anomaliler, kardiak
anomaliler, goz/kulak anomalileri ve sternal kleftten
olusabilen bir hastalik spektrumudur. Genellikle miadinda,
normal dogum agirhgl ile dogan kiz bebeklerde gorilir.
Yizde hemanjiomu olan 108 bebegin dahil edildigi bir
calismada PHACE sendromu %31 oraninda bildirilmistir
(19). Calismamizda PHACE sendromu tanisi alan hastalarin
ikisi kiz, biri erkekti. Literatiirle uyumlu olarak miadinda ve
normal dogum agirliginda olduklari gozlendi.

Yiiksek risk grubunda olan infantil hemanjiom tanih
olgulara tedavi erken baslanmasi fonksiyonel bozukluk
olusmamasi icin onemlidir (11). Olgularimizin %47,3'tine
tedavi ilk Uc ay icerisinde baslandi. PHACE sendromlu
olgularimiza basvuru aninda hemen tedavi verildi.

Tedavide sistemik steroid, intralezyoner steroid ve cerrahi
tedavi uzun stre kullanilmistir (20). Propranolol tedavisinin
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hemanjiom tedavisinde etkinligi kanitlandiktan sonra
birinci basamak tedavi olarak kullaniimaya baslanmistir.
Bircok calismada periokiiler hemanjiom tedavisinde
propranolol yanitinin cok iyi oldugu gozlenmistir (21-23).
Bizim calismamizda oral steroid, propranolol ile birlikte iki
olguya verildi. Bu olgular PHACE sendromu olan gorme alani
icin riskli olan olgulardi. Bir olgu cerrahi tedavi gerektirdi. Bu
olgunun segmental biyiik hemanjiomu mevcuttu.

Propranolol tedavisi %87,2 olguya tek ajan olarak verildi.
Kilavuzlarda 8 haftadan sonra 1 mg/kg/gtin baslanip 3 mg/
kg/glin’e kadar cikilabilecegi belirtilmistir. Hayati tehdit
edici komplikasyon gelisme riski olan olgulara (6rn. Resim 2)
dogum sonrasi hemen propranolol tedavisi verildi. Yan
etkiler agisindan yakin izlendi. Calismamizda propranolol
dozu maksimum 2 mg/kg/gline kadar ¢ikilmasina ragmen
etkinligi cok iyi gorlildu. Ortalama tedavi siresinin 12-18
ay olmasi onerilmektedir. Calismamizda literatiirle uyumlu
olarak ortalama 12,8 (£9,8) ay propranolol tedavisi kullanildi.

Timolol maleate yiizeyel hemanjiomlarda siklikla tercih
edilmektedir (24). Ug olguya topikal timolol maleate verildi.
Bir olgu takibe devam etmedigi icin yanit degerlendirilemedi,
diger iki olgu kismi yanit olarak degerlendirildi.

Propranolol etkinligi vyapilan calismalarda %90’larda
gosterilmistir  (25). Calismamizda tedavi yaniti %60
olguda tama yakin yanit ve %25,5 olgu kismi yanit olarak
degerlendirildi. Tedavi yanitini en cok etkileyen durum
tedavinin dizenli olarak kullaniimasidir. Kismi yanit olan
olgularimiz tedavi ve takibe devam etmeyen olgulardi.

Propranololiin hipoglisemi, bradikardi, uyku bozuklugu
ve hipotansiyon gibi yan etkileri gortlebilir (25). Tedavi
baslanirken yakin gozlem ve ailelerin bilgilendirilmesi yan
etkileri azaltmak acisindan onemli olabilir. Olgularimizda
herhangi bir yan etki gozlenmedi.

Periokiiler ~ hemanjiomlarin ~ en stk gorilen
komplikasyonu ambliyopiye sekonder gelisen gorme
problemleridir. Onceki calismalarda ambliyopi orani
%60 gibi yiiksek oranlarda bildirilmistir (26). Tedavide
yasanan gelismelerle bu oran %20’lere kadar dusmustr.
0 TM ve ark. (11) yapmis oldugu retrospektif calismada
486 hastanin verileri incelenmis ve ambliyopi orani %10
olarak bildirilmistir. Ancak bu calismada oral tedavi
kullanimi ile ilgili veriler paylasilmamisti. Bejjanki KM, ve
ark. (27) yapmis oldugu calismada ambliyopi %37 hastada
gelismis ve propranolol tedavisi ile tumi iyilesmistir.
Hastalarimizin %9’'unda(n=5) ambliyopi tedavisi gerekli
gorildi. Periokuler hemanjiomlarda propranolol tedavisi
ile hemanjiom boyutu hizlica kiicllebildiginden gorme
kusurlari 6nlenebilmektedir (28). iki olguda gérme kusuru
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gelisti. Bunun birka¢ nedeni olabilecegini diisinmekteyiz.
Hastaneye gec basvuru yapmalari ve kapama tedavisine
uyum saglayamamalari nedenler arasindadir.

Calismanin Kisithliklari

Calismanin bazi kisithliklart bulunmaktadir. Hastalarin
timunin goz poliklinigi kontroli bulunmamaktaydi. Ayni
zamanda goz poliklinigine gonderilen hastalarin takiplere
devam etmedigi gozlendi.

Sonug

Perioktler infantil hemanjiomlar c¢ocuk hekimi,
goz hastaliklar hekimi, dermatoloji ve cocuk onkoloji
hekimlerine basvurmaktadir. Bu olgularin dikkatli ve cok
yonlu bir sekilde takip edilmesi, erken donemde tedavi
baslanmasi onemlidir. Ambliyopi eger hasta iyi takip
edilmezse hala buyuk risk olusturmaktadir. Kalici gérme
kayiplarina neden olabilir. Propranolol tedavisi buyuk
faydalar saglamaktadir. Ancak yan etkilerinden dolayi
deneyimli merkezlerde baslanmalidir.

Etik
Etik Kurul Onayi: Bursa Uludag Universitesi Etik Kurul
Onayi (tarih: 15.05.2024, karar numarasi: 2024-7/14) alindi.

Dipnot

Cikar Catismasi: Yazarlar cikar catismasi bildirmemislerdir
Finansal Destek: Yazarlar tarafindan finansal destek
almadiklari bildirilmistir
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0z

Giris: Bu calismada 0-24 ay arasi ¢cocuga sahip olan ebeveynlerin cocukluk ¢ag
asilar hakkindaki bilgi ve tutumlarinin degerlendirilmesi amaglanmustir.

Gere¢ ve Yontem: Kesitsel ve tanimlayia nitelikte yapilan bu arastirmaya,
Sabuncuoglu Serefeddin Egitim Arastirma Hastanesi Genel Pediatri Poliklinikleri’ne
2024 yili Nisan ve Mayis aylarinda muayene ya da kontrol amaci ile basvuran 0-24
ay arasi cocuga sahip olan ve anket calismasina katilmayi kabul eden 408 ebeveyn
dahil edildi. Anketler ebeveynler ile yiiz yiize gorisme yontemi ile yapildi ve
edinilen bilgiler toplam 22 soruluk anket formuna kayit edildi. Verilerin analizi i¢in
SPSS paket programi kullanildi ve p<0,05 anlamli olarak kabul edildi.

Bulgular: Calisma kapsaminda degerlendirilen olgularin; %43 (n=179)’tintin erkek,
%56,1 (N=229)'ini kiz oldugu ve yas ortalamasinin 12 ay oldugu gorildi. Anket
yapilan ebeveynlerin dagilimlari incelendiginde %73,3’tintin anne oldugu gorildu.
Tum katihmalar arasinda asilarin tam olma orani %88’iken, ebeveynlerin %85’i
asilarin gerekli oldugunu distinmekteydi. Asi karsiti olan ebeveynlerin orani ise
%4 olarak tespit edildi. Saglik Bakanligi asi takviminde yer almayan asilarin (Rota
virlis, Influenza, Meningokok ve Human papilloma viriis) bilinme orani %57,6
iken yapilma orani %31,9 olarak tespit edildi. Rutin disi asilarin bilinmesi ile hem
ebeveynlerin egitim diizeyleri hem de maddi gelir durumlari arasinda istatiksel
olarak anlamli bir iliski bulundu (p<0,05).

Sonug: Ebeveynlerin gelir ve egitim diizeylerinin rutin disi asilarin uygulanmasi
konusunda 6nemi gorilmus olup, hastaliklarin ciddiyeti goz Oniinde
bulunduruldugunda rutin asi takvimine dahil edilmesi gerektigini diisinmekteyiz.
Asi reddinin tiim diinyada oldugu gibi tilkemizde de artan bir sorun oldugu tespit
edilmistir. Tim bunlara ragmen ebeveynlerin bilgi kaynagi olarak saglik calisanlarini
tercih ediyor olusu saglik calisanlarinin asilama oranlari tizerinde etkili birer faktor
oldugunu gostermektedir.

Abstract

Introduction: The aim of this study was to evaluate the knowledge and attitudes of
parents with children aged 0-24 months about childhood vaccines.

Materials and Methods: In this cross-sectional and descriptive study, 408 parents
with children aged 0-24 months who applied to the General Paediatrics Polyclinics
of Sabuncuoglu Serefeddin Training and Research Hospital in April and May 2024
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for examination or control purposes and who agreed to participate in the survey study were included. The questionnaires were
conducted by face-to-face interviews with the parents and the information obtained was recorded on a questionnaire form consisting
of 22 questions in total. SPSS package programme was used for data analysis and p<0.05 was accepted as significant.

Results: It was observed that 43% (n=179) were boys, 56.1% (n=229) were girls and the mean age was 12 months. When the distribution
of the surveyed parents was analysed, it was seen that 73.3% were mothers. While the rate of complete vaccination among all
participants was 88%, 85% of the parents thought that vaccines were necessary. The rate of parents who were against vaccination
was found to be 4%. While the rate of knowing the vaccines not included in the Ministry of Health vaccination calendar (Rota
virus, Influenza, Meningococcus and Human papilloma virus) was 57.6%, the rate of vaccination was 31.9%. A statistically significant
relationship was found between the knowledge of non-routine vaccines and both the educational level and financial income status
of the parents (p<0.05).

Conclusion: Income and education levels of parents were found to be important in the administration of non-routine vaccines, and
we think that they should be included in the routine vaccination schedule considering the severity of the diseases. It was determined
that vaccine refusal is an increasing problem in our country as in the whole world. Despite all these, the fact that parents prefer
healthcare professionals as a source of information shows that healthcare professionals are an effective factor on vaccination rates.

Giris

Asitlama, bulasicl hastaliklarin azaltilmasi ve tamamen
ortadan kaldiriimasi icin kabul edilmis, en etkin ve en
ekonomik girisim olarak kabul edilmektedir. Bircok farkli
tilkede olusturulan asilma programlari ile amac; asi ile
onlenebilirbulasicrhastaliklariengelleyerek bu hastaliklardan
dogabilecek kalici sekel ve oliimlerin oniine gecmektir.
Dinya Saghk Orguitii (DSO) verilerine gore; bagisiklama
stratejileri ile yilda yaklasik 3 milyon 6liim engellenmektedir
(1). Turkiye'de etkin ve sirekli asi uygulamalarinin temeli
1930 yilinda cicek asisi uygulanmasini zorunlu kilan yasa
ile atilmistir (2). Ardindan 1970 yilinda DSO tarafindan
ortaya konan genisletilmis asilama programi (lkemizde
de 1981 yilinda bes bulasici hastaligi kapsayacak sekilde
ilk hali olusturulmus ve cocuk yas grubunda hastaliklar
ile  karsilasmadan asilama programinin  uygulanmasi
amaclanmistir (3). Ulkemizde 2013 yilindan beri uygulanan
glincel ulusal asilama programi kapsaminda difteri, tetanoz,
bogmaca, cocuk felci, tiiberkiiloz, hepatit A-B, hemofilus
influenza Tip B, kizamik, kizamikgik, kabakulak, 13 degerli
pnomokok ve sucicegine karsi gelistirilmis asilar yer
almaktadir. Mevcut hali ile ulusal asi programimiz diinya
capinda gecerli ve kapsamli bir program haline gelmistir.
Turkiye'de uygulanan asilama programi sayesinde tilkemizde
2009 yili itibari ile yenidogan tetanozu, 2002 yilindan beri ise
cocuk felci vakalari goriilmemektedir. Belirtilen asilar Saglik
Bakanlig tarafindan saglanmakta ve aile saghg merkezleri
aracihgi ile ticretsiz olarak uygulanmaktadir (4).

Meningokok, rota virlis, human papilloma viris
(HPV) ve influenza morbidite ve mortaliteleri goz oniinde
bulunduruldugunda biyik ©nem tasiyan hastaliklar
arasindadir ancak ulusal asilama programi icinde bu
hastaliklara yonelik asilar yer almamaktadir. ‘Ozel Asilar

olarak da adlandirilan bu asilar ailelerin temin etmesi
halinde uygulanmaktadir.

Glntimizde bircok bulasici hastaligin - ontine asilar
sayesinde gecilebilirken, son donemde asi karsithg ve
kararsizhgr aileler arasinda giderek yayginlasmakta ve bu
durum asilarin basari oranini distirmektedir (5). Asi reddi
yalnizca ebeveynin aldigi bireysel bir karardan cok basta
kendi cocugu sonra da diger bireyleri etkileyen toplumsal bir
karardir. Tuirkiye Nifus ve Saghk Arstirmasinin 2019 verilerine
gore bebek ve cocukalarin tam asili olma oraninda onceki
yila gore yaklasik %9’luk bir azalma oldugu bildirilmistir (6).
Ulkemizde 2016 yilinda yalnizca 9 olan kizamik vaka sayisi,
2019 yilinda 2904 olarak bildirilmistir (7). DSO’niin 2012
yilinda asi reddi ve asi tereddiittii kavramlarini agiklamis ve
asl teredditint asiyl kabullenmekte gecikme durumu veya
asiya ulasiimis olmasina ragmen kabul etmeme durumu
olarak bildirmistir. 2019 yilinda kiiresel sagligi tehdit eden 10
durum arasinda asi tereddiitti de sayilmistir. Asi reddi ise tim
asilart reddetme ve iradesi ile yaptirmama durumu olarak
belirlenmistir (8). Bazi llkelerde asilarin yapilmasi yasalar ile
zorunlu kilinmakla beraber tlkemizde cicek asisi haricinde
asilanma yasal bir zorunluluk degildir. ilk kez 2010 yilinda
tlkemizde goriilmeye baslanan asi reddi vakalari tizerine
2011 yilinda 183 aile asiyi reddederken 2018 yilinda 23 bin
aile asi reddinde bulunmustur (6). Asi reddinde bulunan aile
sayisinin 50 bini gecmesi halinde ise eradike edilmis cocukluk
cagl hastaliklarinin giin yiiziine ¢ikabilecegi dustintlmektedir
(9). Genel olarak asi reddi nedenlerine bakildiginda; mevcut
hastaligin onemsiz oldugunun dustintlmesi, asi icerigi ile ilgili
endiseler, asilar hakkinda yeterli bilginin olmayisi, ailedeki
cocuk sayisi, egitim durumu, maddi gelir diizeyi, dini inanislar
sayilabilir. Sosyal medya kullaniminin giderek artmasi ile
bu distincelerin yayginhg artis gostermektedir. Bu sebeple
ailelerin asilar hakkinda sahip olduklari bilgilerin dogru
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olmasi, asi hakkindaki tutumlarinin bilinmesi giderek 6nem
kazanmaktadir.

Bu calismada tiim bunlardan yola cikilarak; ailelerin
asilar hakkindaki bilgi diizeyinin belirlenmesi, asilar
hakkindaki tutum ve uygulamalarinin incelenmesi, asi
karsithgini onlemek icin yapilabilecek calismalar konusunda
fikir sahibi olmak amaclanmistir.

Gereg ve Yontem

Kesitsel ve tanimlayici nitelikte yapilan bu arastirmaya,
Sabuncuoglu Serefeddin Egitim Arastirma Hastanesi Genel
Pediatri Polikliniklerine 2024 yili Nisan ve Mayis aylarinda
muayene ya da kontrol amaci ile basvuran 0-24 ay arasi
cocuga sahip olan ve anket calismasina katiimayi kabul eden
ebeveynler dahil edilmistir. Yas grubu secilirken cocukluk
¢ag asilarimin bayik bir kismmin ilk iki yas icerisinde
tamamlaniyor olusu goz oniinde bulundurulmustur. Asi
olmaya engel teskil edecek hastaligi olanlar, ankete katilmayi
kabul etmeyenler ve dil engeli olanlar calismaya dahil
edilmemistir.

Orneklem biiyiikligi belirlenirken; klinigimize Subat ve
Mart ayindaki ayni yas grubuna sahip 4000 basvuru oldugu
tespit edilmis olup, %95 giiven araliginda Epi info programi
kullanilarak bu calisma icin minimum 6rneklem boyutu 351
katihmai olarak hesaplanmistir (10).

Anket, anne veya baba ile yiiz ylize goriisme yontemi
ile Tip Fakiltemiz 1. Sinif 6grencilerinden olusan 7 kisilik
grup tarafindan onam formu alinarak uygulanmistir.
Calismamizin yuritilmesi sirasinda Tip Fakiltemiz 1. Sinif
ogrencilerine yer verilmesindeki amag; 6grencilerimiz ile
bir sosyal sorumluluk projesi tasarlamak ve onlarin klinik
ile erken bulusmasini saglamak olarak belirlenmistir.
Calismada uygulanan anket formunda; sosyo-demogrofik
ozellikleri tanimlamaya yonelik; anne ve babalarin yasi,
egitim dizeyleri, gelir diizeylerinin yani sira ebeveynlerin
asl yaptirip yaptirmama nedenleri ve cocukluk cag asilari
hakkindaki bilgi durumunu 6grenmeye yonelik literatiir
isiginda hazirlanmis 22 adet coktan secmeli ve acik uclu
sorular yer almistir (11,12). Ebeveynlerin asi gerekliligi ve
asi yan etkileri hakkindaki fikirleri sorgulanmis ve cocukluk
caginda onerilen ancak Saglik Bakanligi édeme kapsaminda
olmayan asilar hakkinda bilgisi olup olmadigi sorulmustur.

Arastirmanin bagimli degiskenleri, ebeveynlerin cocukluk
cagl asilar hakkindaki bilgi diizeyleri; bagimsiz degiskenleri
ise, anne-baba yasi, egitim diizeyi, meslegi, cocuk sayis
olarak belirlenmistir.

Calismanin etik kurul onayr Amasya Universitesi
Girisimsel Olmayan Klinik Arastirmalar Etik Kurulu’ndan
alinmustir (tarih: 09.05.2024, karar numarasi: 2024/48).
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Istatistiksel Analiz

istatistiksel analiz icin SPSS for Windows 21.0 (Statistical
Package for the Social Sciences) programi kullaniimistir.
Degiskenler degerlendirilirken tanimlayic istatistiklerde
aritmetik ortalama, standart sapma ve aciklayiciistatistiklerde
ki-kare analizi kullanilmis, anlamlilik seviyesi olarak p<0,05
alinmistir.

Bulgular

Calisma kapsaminda sorulara toplam 408 katilimci cevap
vermistir. Calismaya dahil edilen katihmcilarin beraberinde
basvurdugu  cocuklarin  cinsiyetlerinin  dagilimlarina
bakildiginda, %43 (n=179)'tintin erkek, %56,1 (n=229)'ini kiz
oldugu ve yas ortalamasinin 12 ay oldugu gorilmistir.

Anket yapilan ebeveynlerin dagihimlar incelendiginde,
anketi dolduran bireylerin %73,3’linlin anne, %26’sinin baba
ve %0,7’sinin ise teyze oldugu gortilmustir. Ankete katilan
ebeveynlerin meslek, cocuk sayisi, egitim ve gelir diizeyi
bilgilerine ait veriler Tablo 1’de 6zetlenmistir (Tablo 1).

‘Sizce cocuklara asi yaptirmak gerekli midir?’ sorusuna
katihmailarin %85,5'i evet, %8’i hayir, %6,4’U ise bilmiyorum
cevabini vermistir. Bununla beraber katilimcilarin %88’inin
cocuklarmin astlarinin tam oldugu, %9,8'inin cocuklarinin
asilarinin tam olmadigini ve %2,2’sinin ise bilmedikleri
yoniinde goris belirttikleri goriilmektedir. Cocukluk cag
asilarinin eksik oldugunu beyan eden ebeveynlere (n=49)
bu durumumun nedenleri soruldugunda; %69 (n=17)'u asl
yaptirmaya karsi oldugunu beyan etmis, %57,2 (n=14)si
hastalik nedeni ile eksik oldugunu bildirmistir. Diger
nedenlere Tablo 2'de gosterilmistir. (Tablo 2)

Asi yaptirmaya karsit olan katihmalarin  (n=17)
cocuklarina asi yaptirmaya karsi olma nedenlerinin
dagilimlar incelendiginde; %40,8 (n=10)i cocuga zarar
verebilecegi distincesiyle karsi oldugunu, %20,4 (n=5)t ise
asinin faydasinin olmadigina inandigi icin, %8,1 (n=2)i ise
dini inanglari geregi karsi oldugunu ifade etmistir.

Tablo 3’te Saglik Bakanliginin rutin asi takvimi hakkinda
bilgi edinilen yerlerin dagilimlari verilmistir. (Tablo 3) Ayrica
katilimcillarin® “Rutin asilardan hangilerini biliyorsunuz?”
sorusuna verilen yanitlar incelendiginde; katihmcilarin %77
oraninda kizamik asisi yanitini verdikleri, %52’sinin sucicegi,
%29’unun tetanoz asisi yanitini verdigi, en az soylenen asinin
ise %1 ile Hepatit A asisi oldugu goruldi.

Katilimcilara ‘Sizce asilarin yan etkisi var midir?’ sorusuna
katilimcilarin = %64,2’si asilarin  yan etkilerinin  oldugu
gorusiini belirttigi gorilmekteyken, %35,8'inin ise asilarin
yan etkisinin olmadig gorusini belirttigi gorilmektedir.
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Ayrica, katilmcilarin asinin ne gibi yan etkisinin oldugu
sorusuna verdikleri yanitlar incelendiginde, 232 kisinin ates,
92 kisinin kizariklik, 79 kisinin asi yerinde sislik, 70 kisinin
agri, 61 kisinin alerji, 18 kisinin bagisiklik bozuklugu, 12
kisinin otizm, 5 kisinin felg, yanitlarindan bir ya da birkagini
verdikleri goralmustur.

‘Saglik Bakanhgi rutin asi semasi disindaki asilar hakkinda
bilginiz var mi?’ sorusuna katihmcilarin %57,6'si evet %42,4’u

ise hayir yanitini verdigi goriilmektedir. Ayrica, katimcilarin
bildikleri rutin disiasilarincelendiginde, menenjit asisi cevabi
verenlerin sayisi 181, grip asisi cevabi verenlerin sayisi 140,
HPV cevabi verenlerin sayisi 88, rota cevabi verenlerin sayisi
217 ve bilmiyorum cevabi verenlerin sayisi ise 132 oldugu
gorilmustir. Bununla beraber, katimcllarin %68,1’inin
cocuklarma rutin disi asi yaptirmadiklari, %31,9’unun ise
cocuklarma rutin disi asi yaptirdiklari gortilmektedir. Ayrica,

Tablo 1. Ebeveynlerin sosyo-demografik ozellikleri

N %
Anket yapilan ebeveynlerin cinsiyetlerinin dagilimlan
Anne 299 73,3
Baba 106 26,0
Teyze 3 0,7
Anket yapilan ebeveynin mesleklerinin dagilimlar
Ev hanimi 191 46,8
Memur 83 20,3
Saglik calisani 46 1.3
isci 37 9,1
Serbest meslek 18 44
Diger 33 8,1
Anket yapilan ebeveynin 6grenim durumlarini dagilimlari
Okuryazar degil 5 1,2
ilkogretim 70 17,2
Lise 136 333
Universite 197 483
Aylik gelir durumlarinin dagilimlari
Dusuk (gelirim giderimden az) 60 14,7
Orta (gelirim giderim dengede) 241 59,1
iyi (gelirim giderimden fazla) 107 26,2
Katilimcilarin ¢ocuk sayilarinin dagilimi
1 183 44,9
2 143 35,0
3 75 18,4
4 ve lzeri 7 1,7
Tablo 2. Asilarin eksik olma nedeninin dagilimlan

N %
Asi yaptirmaya karsit olma 17 69,3
Hastalik nedeni ile 14 57,2
Unutmaya bagli 9 36,7
Nedenini hatirlamama 8 32,6
Pandemiden dolayi 1 4

J Curr Pediatr 2025;23(2):126-33



130

Evsile ve ark. Cocukluk Cagr Asilarina Karsi Ailelerin Tutumu

rutin disi yapilan asilar incelendiginde, katilimcilarin %19,6
(n=80)'sI yalnizca rota viris asisi, %9,8 (n=40)'i rota viris ve
menenjit, %4 (n=10)'l ise rota ve influenza asilarini yaptirdig
goriilmektedir. Rutin disi asi yaptirmayan ebeveynlere
yaptirmama nedenleri soruldugunda; %41,7’si gerekli
oldugunu distinmediklerini, %30,9'u lcretli asilar hakkinda
bilgisi olmadigini, %14’tniin maddi olarak yaptirabilme
imkaninin olmadigini ve %13,3’tintin ise diger nedenlerle
(zarar verebilecegi dusiincesi, sehir disinda oturma gibi
nedenler) rutin disi asi yatirmadiklart goralmustir. Rutin
disi asi yaptirmaya cesitli nedenler ile karsi olan ebeveynlere
bilgilendirme yapildiktan sonra vyaptirma dustnceleri
soruldugunda; katihmalarin %52,7’sinin evet vyaptiririm,
%27,5'inin hayir yaptirmam ve %19,9unun ise kararsizim
seklinde yanit verdikleri gortilmektedir.

Tablo 4’te ebeveynlerin egitim dizeyleri ve maddi
durumlari ile asilarin tam olmasi durumu arasindaki iliski
gosterilmistir. Ayrica, katilimalarin  egitim duzeyleri ile
cocuklarinin asilarinin olup olmamasi arasindaki iliskinin

istatistiksel olarak %95 giiven diizeyinde anlamli olmadig
(p=0,057) gortlmustir bununla beraber maddi gelir ile
asilarin tam olmasi arasinda da istatiksel olarak anlamli bir
iliski bulunmamustir (p=0,70) (Tablo 4).

Asiyaptirmaya karsi olan ebeveynlerin egitim diizeylerine
bakildiginda, tim egitim dizeylerinde en sik nedenin
‘cocuguma zarar verecegi duslincesi’ ile yaptirmadig
gortlmustir. Bu iki durum arasinda da istatiksel olarak
anlamli bir iliski bulunmamuistir. (p=0,248)

Tablo 5'te Katilimcilarin egitim diizeyleri ve gelir diizeyleri
ile ozel asilari bilme durumlari arasindaki iliski incelenmis
olup; ozellikle (niversite mezunu ebeveynler arasinda
bilgi sahibi olanlarin oraninin diger egitim gruplarina
kiyasla oldukca yiksek oldugu dikkat cekmektedir. Ayrica,
katihmailarin egitim diizeyleri ve gelir durumlari ile ozel
asilari bilme durumlar arasindaki iliskinin istatistiksel
olarak %99 giiven diizeyinde anlamli oldugu saptanmistir.
(p=0,0001) (Tablo 5).

Tablo 3. Saghk Bakanhginin rutin asi takvimi hakkinda bilgi edinilen kaynaklarin dagilimlar

N %
Aile hekiminden 317 77,7
Cocuk doktorundan 59 14,5
internetten 19 47
Cevredeki kisilerden 13 32

Tablo 4. Katihmallarin egitim diizeyleri ile cocuklarinin asilarinin tam olup olmamasi arasindaki iliski

Degiskenler Cocugunuzun Asilari tam mi?
Gruplar Evet Hayir Bilmiyorum | Toplam p-degeri
Okuryazar degil 4 0 1 5
ilkogretim 58 9 3 70

Anket yapilan ebeveynin ;

Ggrenim durumu Lise 120 15 1 136 0,057
Universite 177 16 4 197
Toplam 359 40 9 408
Dusuk (gelirim giderimden az) 48 10 2 60

) ) Orta (gelirim giderim dengede) 212 23 6 241

Aylik gelir duizeyi 0,700
Iyi (gelirim giderimden fazla) 99 7 1 107
Toplam 359 40 9 408
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Tablo 5. Katihmalarin egitim diizeyleri ile 6zel asilar1 bilme durumlari arasindaki iliski

Degiskenler 0Ozel asilar hakkinda bilginiz var mi?
Gruplar Evet Hayir Toplam p-degeri
Okuryazar degil 1 4 5
ilkogretim 18 52 70
Anket yapilan ebeveynin 6grenim durumu | Lise 65 71 136 0,0001
Universite 151 46 197
Toplam 235 173 408
Dusuk (gelirim giderimden az) 18 42 60
Aylik gelir durumunuz nasil? tha (g‘elbirim‘gid'erim dengede) 133 108 241 0,0001
lyi (gelirim giderimden fazla) 84 23 107
Total 235 173 408
Tartisma tutulmasi asilama konusunda saglik ¢calisanlarinin roltiniin
Asi uygulamalari, insanlik tarihindeki koruyucu  Onemini gostermektedir.

saglik onlemlerinin alinmasi noktasinda onemli bir adim
olmustur. Hem c¢ocuklar hem de eriskinlerin bulasici
hastaliklardan korunmasinda halen en az maliyetli ve en
glivenilir yontem olarak etkinligini surdirmektedir. Ancak
asilarin ilk kesfedildigi zamanlardan beri bazi insanlarca
stiphe ile karsilanmistir. Son donemde bu durumun tiim
diinya capinda ciddi bir tehdit olusturdugu disiintilmekte
ve asl reddini onlemeye yonelik calismalar yuritilmektedir.
Calismamizin; ebeveynlerin hem Saglk Bakanhg rutin asi
takvimine karsi gortsleri, bilgi diizeyleri ve uyumlari hem de
rutin disi asilara karsi tutumlar ortaya konarak alinabilecek
onlemler konusunda fikir vermesi amaclanmuistir.

Calismamizda ankete dahil olan ebeveynlerin buyik
cogunlugunu annelerin (%73) olusturuldugu; bunlarinda
cogunun ev hanimi oldugu gorulmastir. Bu durum
literatiirdeki anneleri baz alan bircok calismada asilar
konusunda oncelikli olarak annelerin bilgi dizeylerinin
yukseltilmesi  gerektiginin  vurgulanmasini  destekler
niteliktedir ve hatta bu egitimlerin gebelik sirecinde
baslamasi gerektigi disinilmektedir (13,14).

Turkiye' de yapilan bolgesel calismalarda ebeveynlerin
asilar konusunda bilgi kaynagi olarak saglik calisanlarini
tercih ettigi tespit edilmekle beraber yurt disi calismalarinda
ebeveynlerindaha cokinternetaracihigrile bilgi temin ettikleri
goriilmis ve bu durumun asilar konusunda daha cok yanls
bilgiler edinilmesine sebep oldugu bildirilmistir (15,16).
Calismamizda da ebeveynler bilgi kaynagi olarak %77,7
oraninda aile hekimlerini adres gostermislerdir ve bu durum
asilama hizmetlerinin (ilkemizde birinci basamak saglik
kuruluslarinca vyirituliyor olmasi ile iliskilendirilmistir.
Saglik calisanlarinin halen bilgi kaynagi olarak ilk sirada

Saglik Bakanhg cocukluk cag asilama programi
kapsaminda rutin vyapilan asilar arasinda ebeveynler
tarafindan en cok bilinen asinin literatiir ile benzer olarak
kizamik, sucicegi ve tetanoz oldugu saptandi (17). Kizamik
asisinin biliniyor olmasi son vyillarda yasanan salginlar
olabilecegi dustintlirken, tetanoz asisinin eriskin donemde
de uygulanan bir asi oldugu icin bilinirliginin fazla oldugu
dustntlmustir.  Rutin - olarak uygulanmayan asilarin
bilinirlikleri ~ sorgulandiginda  ebeveynlerin ~ %57,6'sinin
asilar hakkinda bilgisi oldugu goriilmis olup, ebeveynlerin
ancak %31,9’unun rutin disi asilardan en az birini yaptirdig
gorulmastir. Literatiirde benzer sonuclarin rapor edildigi
calismalar mevcut olup, calismamizla benzer olarak ozel
asilarin yapilmasi ve bilinirligi ile ebeveynlerin egitim
diizeyleri ve maddi durumlar arasinda istatiksel olarak
anlamli iliski tespit edilmistir (18,19). Yapilan asilar arasinda
en sik rota virlis asisi oldugu bunu menenjit ve influenza
asilarinin izledigi tespit edilmis ve calismaya dahil edilen
popiilasyonun yas grubu nedeni ile hi¢c HPV asisi yaptiran
ebeveyn olmadigi gorilmistir. Ebeveynlerin rutin disi asi
yaptirmama nedenleri arasinda goriilen en sik nedenin;
‘gerekli oldugunu disinmeme’ oldugu gorilmis ve diger sik
nedeninise ‘asilarin ticretli olmasr’ oldugu gortlmistiir. Rutin
asilama programina dahil olmayan asilarin artan fiyatlari
goz oniinde bulunduruldugunda asilarin tcretli olmasinin
asl yaptirmama nedenleri arasinda kalmaya devam edecegi
dustntlmektedir.

Calismamizda literatiirden farkli olarak; ebeveynlerin
ne egitim diizeylerinin ne de maddi gelir seviyelerinin rutin
asilarin yaptiniimasinda etkili olan bir faktor olmadigi tespit
edilmistir (16,17,20). Bu durumun rutin asilarin tcretsiz
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olarak aile hekimlerince yakin takip edilerek yapiliyor olmasi
ile iliskili olabilecegini dustinmekteyiz.

Calismamizda ebeveynlerin %85 asilarin  gerekli
oldugunu dusunirken, %881 cocuklarinin asilarinin tam
oldugunu beyan etmistir ve bu durum literatiirdeki bircok
calismada oldugu gibi %80'in Uzerinde bulunmustur
(13,21,22). Vonasek ve ark. (23) yaptigi bir calismada annelerin
yaklasik %40'inin asilarin yan etkilerinden cekinerek asi
yaptirmaktan cekindiklerini ifade etmislerdir. Bu oranin
bizim calismamizda daha az olusu ebeveynlerin asilar
hakkinda endiseleri olsa da hastaliklarin olasi risklerinden
daha cok cekindiklerini distindiirmektedir. Calismamizda
asilarin yan etkileri sorgulandiginda katiimcilarin %64,2’si
asilarin yan etkisi oldugunu beyan etmis, bunlarin neler
oldugu sorgulandiginda en cok verilen cevaplar; ates, asi
yerinde kizariklik ve sislik, agri ve alerji oldugu bildirilmis,
daha az oranda olmakla beraber katilimcilarin yaklasik
%3’ halen asilarin otizme neden oldugunu distnduklerini
belirtmislerdir. Freed ve ark. (24) yaptiklari bir calismada
da bazi asilarin otizm yaptig konusunda ailelerin kaygili
olduklart sonucuna varilmistir. Turkiye'deki benzer bir
calisma ise ailelerin, asilar icerisinde yer alan civa ve sigir
jelatininin otizme sebep olabilecegi gerekcesi ile tedirgin
olduklarini gostermistir. (25). Bu durum karsisinda yapilan
bircok calismaile bu iliskinin gercek olmadigi ortaya konmus
olmasina ragmen ailelerin bu tereddiitu karsisinda yaklasik
son 20 yildir Dinya genelinde oldugu gibi tlkemizde de
uygulanmakta olan asilardan civa cikariimistir (6).

Calismamizda asi karsiti olan ebeveynlerin orani %4,1
olarak tespit edilmistir. Turkiye’de 2016 yilinda %98 olan
asilama oranlarinin bir sonraki yilda %96’ya kadar geriledigi
gorlilmustir. 2019 yilinda tilkemizde ytrutilen bir calismada
asl karsiti ebeveyn orani %4 olarak tespit edilmistir. 2020
yilinda istanbul merkezli yiiriitilen bir cahismada bu oran
%0,8 olarak tespit edilmistir (13,18,26). Calismalar arasi bu
farkhhklarin gorilmesinin calisma evreni ve uygulandig
bolgelerin farkli olmasi ile iliskili oldugunu distinmekteyiz.

Calismanin Kisithililiklari ve Sonug

Calismamiz  sadece sinirh bir zaman diliminde
hastanemiz cocuk polikliniklerine basvuran ve arastirmaya
katilmayi kabul eden ebeveynler ile yiritilduginden elde
edilen sonuclar kesitsel bir donemi ve tek merkez verilerini
yansitmaktadir. Daha buylik ve heterojen popitlasyonda
calismalarin yapilmasina ihtiyac vardir.
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Giris: Hipertiroidizm, ytiksek total T4, T3, serbest T4, T3 ve baskilanmis tiroit uyarici
hormon (TSH) ile karakterize; cocukluk ¢caginda en cok Graves hastaligi nedeniyle
gorulen bir hastaliktir. Bu calismada klinigimizde tani alan ve tedavi baslanan
hipertiroidi hastalarinin tani ozelliklerinin ve tedavi izleminin incelenmesi
amaclanmistir.

Gereg¢ ve Yontem: 0-18 yas arasinda, 10 hasta calismaya dahil edilmistir. Tim
hastalarin tani anindaki serbest T4, T3, TSH, karaciger fonksiyon testleri, tam
kan sayimi, TSH reseptor antikoru (TRAb), anti tiroit peroksidaz antikoru, anti
tiroglobulin antikoru ve tiroit ultrasonografi sonu¢ degerlendirmesi yapildi. Tedavi
baslanip izleme alindi. Tanimlayici istatistiksel analizler IBM SPSS 29.0.2.0 istatistik
paket programi kullanilarak gerceklestirildi.

Bulgular: Hastalarin 9'u kiz cinsiyette ve ortalama tani yasi 15,11+2,22 yil olarak
bulundu. En sik basvuru sikayeti kilo kaybiydi. Tim hastalarda tiromegali, hastalarin
yarisinda ise eksoftalmus mevcuttu. Basvuru serbest T4 2,1940,55 ng/dl, serbest T3
12,1246,64 ng/dl ve TSH degeri 0,01 (0-0,04) mU/L bulundu. Tiim hastalarda anti-
TPO ve anti-TG oto antikorlari pozitif bulunurken, 9 hastada TRAb da pozitifti. Tim

Anahtar kelimeler hastalara anti-tiroit tedavi olarak metimazol tedavisi (ortalama 0,22+0,11 mg/kg/
Graves, hasitoksikoz, hipertiroidizm, gtin) ve tasikardi bulgusu olan hastalara beta-bloker tedavisi baslandi. TSH diizeyi
metimazol, tiromegali ortanca 4,8 ayda (2-10 ay) normale geldi. Ortanca izlem siresi 6,8 ay (4-10 ay) ve
ortanca son doz 0,02 mg/kg/gtin (0,01-0,11 mg/kg/giin) olarak hesaplandi. Yiksek
Keywords doz metimazol (1,5 mg/kg/giin) tedavisine ragmen sT3 artisi devam eden bir hastada
Graves, hashitoxicosis, hyperthyroidism, Munchausen sendromu tanisi kondu. Tani aninda AST ve ALT yiiksekligi olan; anti-
methimazole, thyromegaly liver-kidney mikrosomal-1 antikor pozitifligi saptanan hastada, otoimmiin hepatit
tip 2 tanisi konuldu ve otoimmiin poliglandiiler sendromlar agisindan arastirmaya
Gelis Tarihi/Received : 24.03.2025 alindr. . L . .
Kabul Tarihi/Accepted  : 20.05.2025 Sonug: Cocukluk caginda hipertiroidinin en sik ne‘denl Graves~hasta‘llg|.d|r. Kizlarda
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Abstract

Introduction: Hyperthyroidism is a disease characterized by high total T4, T3, free T4, T3, and suppressed thyroid stimulating hormone
(TSH), most seen in childhood due to Graves’ disease. This study aimed to examine the diagnostic features and treatment follow-up of
hyperthyroid patients diagnosed and treated in our clinic.

Materials and Methods: Ten patients between the ages of 0-18 were included in the study. All patients’ free T4, T3, TSH, liver function
tests, complete blood count, thyrotropin receptor antibody (TRAb) anti-thyroid peroxidase antibody, anti-thyroglobulin antibody, and
thyroid ultrasonography results were evaluated at the time of diagnosis. Treatment and follow-up were started. Descriptive statistical
analyses were performed using the IBM SPSS 29.0.2.0 statistical package program.

Results: Nine of the patients were female, and the mean age at diagnosis was 15.114£2.22 years. The most common complaint at
presentation was weight loss. All patients had thyromegaly, and half of the patients had exophthalmos. Free T4 was 2.19£0.55 ng/
dl, free T3 was 12.12+6.64 ng/dl, and TSH was 0.01 (0-0.04) mU/L at presentation. Anti-TPO and anti-TG autoantibodies were positive
in all patients, while TRAb was also positive in 9 patients. All patients were started on methimazole treatment (mean 0.22+0.11 mg/
kg/day), and beta-blocker treatment was started in patients with tachycardia. TSH level normalized in 4.8 months (2-10 months). The
median follow-up duration was 6.8 months (4-10 months), and the median final dose was calculated as 0.02 mg/kg/day (0.01-0.11 mg/
kg/day). Munchausen syndrome was diagnosed in one patient in whom the fT3 increase continued despite high-dose methimazole
treatment. The patient, who had elevated AST and ALT levels and liver-kidney microsomal-1 antibody positivity, was diagnosed with
autoimmune hepatitis type 2 and investigated for autoimmune polyglandular syndromes.

Conclusion: The most common cause of hyperthyroidism in childhood is Graves’ disease. It is more common in girls and after age 15,
and the most common complaint is weight loss. As we have seen in our study, high-dose methimazole is not required in the treatment.
Treatment compliance should be questioned in cases that cannot be controlled with appropriate treatment. It should be kept in mind
that other autoimmune diseases may also occur at the time of diagnosis or during follow-up.

Giris

Hipertiroidizm, artan tiroit hormonu tiretimi veya tiroit
bezi harabiyeti nedeniyle ortaya cikan yiiksek total T4, total
T3, serbest T4 (sT4) ve serbest T3 (sT3) ile baskilanmis tiroit
uyarict hormon (TSH) ile karakterizedir (1). Hipertiroidizmin
cocukluk caginda en yaygin nedeni, TSH reseptor antikoru
(TRAb) tarafindan TSH reseptorinin uyariimasindan
kaynaklanan otoimmin bir durum olan ve pediatrik
hipertiroidizmin %96’sini  olusturan Graves hastaligidir
(1,2). Graves hastaligi kadinlarda daha yaygindir ve ergenlik
doneminde zirve yaparak cocukluk doneminde herhangi
bir yasta ortaya cikabilir (2,3). Cocukluk caginda hipertiroidi
ayrica daha disik oranda hasitoksikoza bagli olarak da
karsimiza gelmektedir (2-4).

Bu calismada klinigimizde tani alan ve tedavi baslanan
hipertiroidi hastalarinin  tan1  ozelliklerinin ve tedavi
izleminin incelenmesi amaclanmistir.

Gerec ve Yontem

Hasta Secimi

Cocuk Endokrinoloji poliklinigine Subat 2022-Eylil
2023 tarihleri arasinda basvuran ve hipertiroidi tanisi alan,
0-18 yas arasinda, 10 hasta calismaya dahil edilmistir. Tiroit
reseptor direnci olan, dis merkezde tedavi baslanip takip
icin basvuran veya 18 yas Ustu hastalar calismaya dahil
edilmemistir.

Laboratuvar

Tum hastalarin tani anindaki sT4, sT3, TSH, karaciger
fonksiyon testleri, tam kan sayimi, TRAb, anti tiroit
peroksidaz antikoru (anti-TPO), anti tiroglobulin antikoru
(anti-TG) ve tiroit ultrasonografi sonu¢ degerlendirmesi
yapildi. Tum hastalarin goz bulgular tiroit oftalmopatisi
acisindan degerlendirildi. Ayrica tim hastalarin kalp tepe
atimi (KTA) sayisi degerlendirildi.

Tedavi

Tum Graves hastalarinin tedavisi 2022 Avrupa Tiroid
Birligi (ETA) Pediatrik Graves kilavuzu (5) ve 2016 Amerikan
Tiroid Birligi (ATA) Graves kilavuzu (6) esas alinarak tedavi
diizenlendi. Saghk Bilimleri Universitesi Bursa Yiiksek
ihtisas Egitim ve Arastirma Hastanesi Etik Kurulu onayi
alindi (tarih: 04.10.2023, karar no: 2011-KAEK-25 2023/10-
11). Calisma Helsinki Bildirgesi'ne uygun olarak yurutulda.

[statistiksel Analiz

Tanimlayicr istatistiksel analizler IBM SPSS 29.0.2.0
(IBM SPSS Statistics for Windows, Stiriim 29.0.2.0 Armonk,
NY: IBM Corp.) istatistik paket programi kullanilarak
gerceklestirildi.
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Bulgular

Tani Ozellikleri

Calismada 10 hastanin verisi incelendi. Hastalarin 9'u kiz
cinsiyetteydi (%90). Ortalama tani yasi 15,11+2,22 yil olarak
bulundu. En sik basvuru sikayeti kilo kaybi idi (%50). Bunu
sirastyla halsizlik (%20), sinirlilik (%20), kilo alamama (%10),
cabuk yorulma (%10), boyunda sislik (%10) ve kilo alma (%10)
sikayetleri izlemekteydi. Hichir hastanin baska ek hastalig
veya kullandigi ila¢ yoktu. Fizik muayenede ortalama viicut
agirhgr 52,48+12,68 kg, boy 166,47+£10,90 cm ve viicut
kitle indeksi (VKI) 19,02£4,69 saptandi. Ortalama kalp tepe
atimi (KTA) 105,10£22,18 saptanirken, 5 hastada 100 atim/
dk’nin tizerindeydi (hasta no: 3, 5, 6, 7, 10). Tiim hastalarda
tiromegali (evre 1 tiromegali %80 ve evre 2 tiromegali %20)
(%100), hastalarin yarisinda ise eksoftalmus mevcuttu (%50).
Tum hastalar pubertal evredeydi. Kiz olgularin hichirinde
adet dizensizligi yoktu. Hicbir hastanin aile oykistinde
hipertiroidizm yoktu. Hastalarin basvuru anindaki ortalama
serbest T4 degeri 2,19+0,55 ng/dl, ortalama serbest T3
12,12+6,64 ng/dl ve ortanca TSH degeri 0,01 (0-0,04) mU/L
oldugu gorildi. Tim hastalarda anti-TPO ve anti-TG oto
antikorlar pozitif (%100) bulunurken, 9 hastada TRAb da
pozitifti (%90). Eksoftalmus saptanan olgularda TRAb cok
yiiksek veya st4 cok yiiksek saptandi. Hichir hastanin tam
kan sayimi degerlendirmesinde tedavi oncesi veya sonrasi
donemde notropeni saptanmadi. Tani anindaki karaciger
fonksiyon testleri degerlendirildiginde yalnizca bir hastada
alanin aminotransferaz (ALT) ve aspartat aminotransferaz
(AST) degerlerinde (st sinirin 2-3 katindan fazla yiikseklik
saptandi (AST 58 U/L, ALT 83 U/L). Bu hastanin es zamanli
bilirubin degerleri normal aralikta olup, gama glutamil
transferaz (GGT) 27 U/L (7-21) 1hmh vyuksekti. Tim
hastalara tedavi baslangic siirecinde tiroit ultrasonografi
goruntllemesi yapildi ve hicbir hastada tiroit noduli
saptanmadi. Tum hastalarda tiroit bezi boyutu artmis,
parankim heterojen ve tiroiditle uyumlu olarak rapor
edildigi goriildu. Hicbir hastaya tiroit sintigrafisi yaptimadi.
Tum hastalarin basvuru ozellikleri tablo 1°de verilmistir.

Tedavi izlemi

Tum hastalara anti-tiroit tedavi olarak metimazol
tedavisi (ortalama 0,22+0,11 mg/kg/giin) ve tasikardi
bulgusu olan hastalara (KTA>100 atim/dk) beta-bloker
(propranalol) tedavisi (40-80 mg/gtin) baslandi. Hastalarin
tedavi izlemi otiroidi saglanana kadar 3 haftada 1 yapildi.

Graves tanisi ile izlenen dokuz hastanin yedisinde

J Curr Pediatr 2025;23(2):134-8

(%77,8) tedavi baslangici sonrasi ilk kontrolde ft3<5 ng/
dL saptandi ve tedavileri izlemde tedricen azaltildi. TSH
diizeyi ortanca 4,8 ayda (2-10 ay) normale geldi. Ortanca
izlem siiresi 6,8 ay (4-10 ay) ve ortanca son doz 0,02 mg/kg/
glin (0,01-0,11 mg/kg/guin) olarak hesaplandi. Beta-bloker
tedavilerinin tim bu hastalarda 2. veya 3. kontrollerinde
(3-6 hafta) kesilebildigi gortildii. Tim hastalarda izlemde
tiromegali ve eksoftalmus bulgularinin geriledigi gorildi
ve hicbir hastada goz hareketlerini etkileyecek oftalmopati
saptanmadi. Tim hastalarda TRAb dizeyi geriledi, bir
hastada negatiflesti (hasta no: 3,5,6,7,8,9,10). Hichir
hastada metimazol veya beta-bloker tedavileri nedeniyle
ilac yan etkisi goriilmedi.

Ozellikli Hastalar

Tanida sT3 diizeyi <5 ng/dl olup disik doz metimazol
tedavisi (0,10 mg/kg/giin) baslanan bir hastada ilk kontrolde
sT3 artisi olmasi nedeniyle doz artisi yapildi (0,25 mg/kg/
giin). izlemde 3. ayda sT4 ve sT3, 9.ayda ise TSH normal
aralikta saptandi. Tedavinin 11.ayinda metimazol dozu 0,05
mg/kg/glin oldugu goruldi (Hasta no: 1).

Kademeli ila¢ dozu artirrmina (1,5 mg/kg/giin) ragmen
sT3 artisi ve carpint, ellerde titreme gibi sikayetleri devam
eden bir hastada hastane vyatisi verilerek doz alim izlemi
yapildi. Uzun streli sT3 vyuksekligi (15-20 ng/dl) olan
hastada osteoporoz acisindan kemik dansitometrisi (DEXA)
ve vertebra grafisi degerlendirildi. Osteoporoz veya ¢cokme
kingi saptanmadi. Yatisin ilk haftasinda diizenli metimazol
kullanimi ile st4 ve sT3 diizeylerinde diisme egilimi olmasi
sonrasinda hastanin ilac kullandigini soyledigi fakat
kullanmadigi 6grenildi (Munchausen sendromu). Diizenli
tedavi ile kisa stirede otiroidi saglandi (Hasta no: 2).

Kilo alma sikayeti ile basvurup hipertiroidi saptanan
hastada TRAb negatif, anti-TPO ve anti-TG pozitif olmasi
sebebiyle hasitoksikoz dustnuldi. Tedavisi disiik doz
metimazol (0,06 mg/kg/giin) ve beta bloker ile baslandi.
izlemin 11.ayinda tedavi kesildi. izleminin 2. yilinda
hipotiroidi klinigi (ft4 0,85 ng/dl, TSH 12 mU/L) gelisti ve
levotiroksin tedavisi baslandi (hasta no: 4).

Tani aninda AST (58 U/L) ve ALT (83 U/L) yuiksekligi olan
ve sonrasinda anti liver-kidney mikrosomal-1 antikor (anti
LKM-1) pozitifligi saptanan hastada, karaciger biyopsisinde
otoimmiin hepatit ile uyumlu gelmesi sebebiyle “otoimmiin
hepatit tip 2” tanisi konuldu ve steroid tedavisi baslandi.
Graves, otoimmiin hepatit ve alopesi birlikteligi nedeniyle
otoimmiin poliglandiiler sendromlar agisindan arastirmaya
alindi (Hasta no:7).
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Tablo 1. Tiim hastalarin basvuru anindaki klinik ve laboratuvar ozellikleri
Tani Tant | Tani | Tam Tani Tani
- . . Tani KTA
:zsta Cinsiyet | yasi Tﬁ:;' eti fT3 T4 TSH Ila&'b Anti- | Anti- At : /dic g‘l/‘r?; Eksoftalmus
(yil) | 'Y ng/dl | ng/dl | mu/L o |16 | Atm/dk)
1 Kiz 177 [HalsizZik, a9 1os 1001|116 |4661 | 6243 |70 1 Var
sinirlilik
2 Kiz 15.8 | Kilo kaybi | 5.54 1.7 0.01 5.5 >1000 | 90.67 95 2 Yok
3 Erkek 14.5 | Kilo kaybi | >20 3.00 0 10.1 >1000 | >1000 | 120 2 Var
4 Kiz 16.4 | Kiloalma |4.02 1.98 0.04 <0.01 |0.56 278 80 1 Yok
5 Kiz 111 Kilo kaybr | 17.24 | 2.54 0 71 2.76 7.58 140 2 Yok
Kilo kaybi,
halsizlik,
6 Kiz 11.7 cabuk 10.08 | 1.77 0 3.98 132 135.8 120 2 Yok
yorulma
7 Kiz 14.3 | Sinirlilik >20 2.8 0.001 |3.87 30.76 17.6 125 2 Var
8 Kiz 16.6 g;’lyiﬁnda 407 |143 [001 |89 321 101 |90 2 Var
Kilo
9 Kiz 171 alamama 7.03 1.63 0.01 3.27 >1000 | 742 96 2 Yok
10 Kiz 15.9 | Kilo kaybr | 1535 | 2.53 0.01 5.5 747 26 115 2 Var
AnaAnti-TPO: anti tiroit peroksidaz antikoru anti-TG: anti tiroglobulin antikoru KTA: Kalp tepe atimi

Tartisma

Calismamizda hipertiroidinin en sik nedeni Graves
hastaligi (%90) olarak bulundu ve hastalarin %90’ kiz
cinsiyetteydi. Ortalama tani yasi 15,11£2,22 yil, en sik
basvuru sikayeti ise kilo kaybi (%50) olarak bulundu. Tim
olgularda tiromegali mevcutken, eksoftalmus hastalarin
yarisinda vardi; hicbirinde goz hareketlerinde kisithhk
saptanmadi.

Graves hastaliginin cocuklarda ve ergenlerde genel
insidansi yilda 4.58/100.000 iken (7) bolgesel siklik artisi
(Hong-Kong 14/100.000) (8) ve 15 yas sorasinda artis
(2.91/100.100) (9) da bildirilmistir insidansin her iki cinsiyette
yasla arttigi bildirilmistir (7,10), ve tim yas gruplarinda
kizlarda erkeklere gore daha sik oldugu vurgulanmistir (6).
Tum bu ozellikler calismamizla benzerdir.

Calismamizda eksoftalmus saptanan olgularda TRAb
cok yliksek veya st4 cok yiiksek saptandi bu da literatir ile
uyumlu idi (5).

Hastalarin baslangic tedavisi 2022 ETA ve 2016 ATA
Pediatrik Graves kilavuzunun (5,6) onerisi olan hafif-orta
grupta 0,15-0,3 mg/kg/giin ve siddetli grupta 0,5 mg/kg/glin
metimazol tedavisi modifiye edilerek diizenlendi. Onceki
bazi calismalarda tiim hastalara tedavinin yiiksek dozla (0,5-
1 mg/kg/giin) baslanildigi izlemde azaltildig vurgulanmis
olup, yine bu calismalarda metimazol kullanan hastalarin
%90'Inda agraniilositoz ve karaciger transaminaz ytksekligi
gibi yan etkilerin goruldigu bildirilmistir (8). Calismamizda

yalnizca bir olgu hafif, diger olgular siddetli-orta hipertiroidi
olmasina ragmen ortalama tedavi dozu 0.22£0.11 mg/kg/
glin idi ve yiiksek doz tedaviye gerek kalmadan, ila¢ veya
hastalik yan etkisi gorilmeden dustik dozlarla otiroidi
saglandigi goruldi. Yiksek doz tedaviye ihtiyac duyulmadi.
2022 ETA Pediatrik Graves kilavuzunda (5) otiroidizmi
stirdiirmek icin gereken idame metimazol dozu 2.5-5 mg/
gline azaltilabilir diye belirtilmisken calismamizda mevcut
idame tedavilerinin iki hastada 1,25 mg/giin, (¢ hastada 2,5
mg/glin ve (¢ hastada 5 mg/gtin oldugu goruldi. Yine ayni
kilavuzda tedavinin ilk 4-6 ayinda TSH dizeyi baskili olabilir
diye belirtilmis olup calismamizda da TSH normale donme
suiresi benzer bulundu (4,8 ay).

Yiiksek doz metimazol tedavisine ragmen sT3 degeri
artmaya devam eden hastada “Munchausen sendromu”
saptanmasi  Uzerine benzer durumlarda hastalarin
hastane vyatisi yapilarak tedavinin saglk ekibi gozetiminde
verilmesinin fayda saglayacagl goruldu. Literatiirde daha
once disaridan ilac alarak hipertiroidi tablosu ile basvuran
hastalar (11-12) ve radyoaktif iyot tedavisi basarisiz olup
radyo-iyot kapsulleri ¢opliikte bulunan bir Graves hastasi
bildirilmisken (13) bizim hastamiza benzer durumun
bildirildigi gortilmedi.

Kilo alma sikayeti ile basvurup hasitoksikoz tanisi alan
hastamizda izlemin 11.ayinda metimazol tedavi kesilmis,
2. yihinda hipotiroidizm klinigi gelismisti. Cocuklarda
hasitoksikoz, Hasimoto tiroiditi olan hastalarda tiroid
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harabiyeti sonrasi olusan ve gecici hipertiroidi ile karakterize
bir durumdur (14-15). Hastalar klinik duruma gore tedavisiz
(14), beta-bloker tedavisi veya metimazol tedavisi ile
izlenebilmekte olup son donemde metimazol kullanimini
destekleyen calismalar mevcuttur (16). izlemde hipertiroidi
ve hipotiroidi arasinda gecis yapabilecegi icin uzun vadeli
takip cok onemli oldugu bildirilmistir (14-16).

Bir hastamizda Graves hastaligi tani aninda AST ve ALT
yuksekligi nedeniyle arastirma sonrasi otoimmiin hepatit tip
2 tanisi aldi. Benzer sekilde COVID-19 enfeksiyonu sonrasi
Graves hastaligi ve otoimmiin hepatit tip 1 tanisi konulan
13 yasinda bir kiz hasta (17) ve otoimmiin hepatit ile izlenen
hastalarda es zamanli otoimmiin hastaliklar ozellikle
otoimmiin tiroiditler birka¢ calismada bildirilmistir (18-
19). Ozellikle bu hastalar icin diger otoimmiin hastaliklar
acisindan genisletilmis bir tanisal tarama uygulanmasi
onerilmektedir.

Calismanin Kisithliklari

Calisma geriye donik olarak dosya taramasi ile
yaptimistir. Cocukluk c¢aginda nadir gorilen bir hastahk
olmasi sebebiyle hasta sayisi kisithdir.

Sonug

Cocukluk caginda hipertiroidinin en sik nedeni
Graves hastaligidir. Kizlarda ve 15 yasindan sonra daha
sik gortilmektedir. Genellik en sik sikayeti kilo kaybi olup
tedavide otiroidi saglanmasi icin yiiksek doz metimazol
tedavisine gerek yoktur. Uygun tedavi ile kontrol edilemeyen
olgularda tedavi uyumu sorgulanmalidir. Tani aninda veya
izlemde diger otoimmiin hastaliklarin da ortaya cikabilecegi
akilda bulundurulmalidir.

Etik

Etik Kurul Onayi: Saglik Bilimleri Universitesi Bursa
Yiiksek ihtisas Egitim ve Arastirma Hastanesi Etik Kurulu
onayl alindi (tarih: 04.10.2023, karar no: 2011-KAEK-25
2023/10-11). Calisma Helsinki Bildirgesi'ne uygun olarak
ylratalda.

Dipnot

Cikar Catismasi:
bildirmemislerdir.

Finansal Destek: Yazarlar tarafindan finansal destek
almadiklari bildirilmistir.
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