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Abstract

Aim: We aimed to evaluate epidemiologic, clinical, laboratory,
microbiologic features, treatment and outcomes of pediatric
tuberculosis (TB) patients also to draw attention to immigrant
patients.

Material and Method: We retrospectively conducted the medical
records of children below 18 years of age with TB between January
2015 and September 2016.

Results: A total of 20 TB patients (35% were Syrian refugees,
total 65% female) with a median age of 135.5+52.6 months were
evaluated. Fourteen (70%) patients were adolescent. The history
of contact with an active TB disease patient was found in seven
(35%) patients. Four (20%) patients had no complaint at admission
whereas the most common symptom was prolonged cough > 2
weeks. Fifteen (75%) patients had a Bacillus Calmette-Guérin scar
on the left shoulder. A total of 16 (80%) patients had a positive
tuberculin skin test (TST) result. Microbiological confirmation was
provided in four (20%) patients totally. The most common chest
X-ray findings on admission were hilar lymphadenopathy. Ten
(50%) patients had normal chest X-ray and were diagosed with
abnormal thorax tomography findings. All of the patients were
treated succesfully except one Syrian patients with miliary TB who
died.

Conclusion: Microbiological confirmation of childhood TB may
be absent and the diagnosis can be confirmed in the light of
contact history, positive TST reaction, compatible symtomps and
radiological evidence. Particular attention might be paid to Syrian
refugees, taking into epidemiological characteristics of TB disease
and the density of immigrants in the place we live in.
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0z
Amagc: Pediatrik tUberklloz (TB) hastalarinin  epidemiyolojik,

klinik, laboratuvar, mikrobiyolojik ozellikleri, tedavisi ve sonuclarini
degerlendirerek goé¢men hastalara dikkat cekmeyi amacladik.

Gereg ve Yontem: Ocak 2015-Eyltl 2016 tarihleri arasinda 18 yas alti
TB'li cocuklarin tibbi kayitlarini geriye donuk olarak incelendi.

Bulgular: Yas ortalamasi 135,5 + 52,6 ay olan 13'U (%65) kadin ve 7'si
(%35) erkek olmak Uzere toplam 20 TB hastasi (%35'i Suriyeli milteci)
degerlendirildi. On dort (%70) hasta ergendi. Yedi (%35) hastanin
aktif bir TB hastasi ile temas 6ykusi mevcuttu. Dort (%20) hastanin
basvuru aninda hicbir sikayeti yokken en sik goériilen semptom 2
haftadan uzun sdren inatgl okstrtktd. On bes (%75) hastanin Bacillus
Calmette-Guérin skari vardi. Onalti (%80) hasta tiberkulin deri testi
(TDT) pozitifti. Toplam doért (%20) hastada mikrobiyolojik dogrulama
saglandi. Basvuru aninda en sik gorilen akciger grafisi bulgusu hiler
lenfadenopatiydi. On (%50) hastanin akciger grafisi normaldi ve
anormal toraks tomografi bulgulari ile tani konulmustu. Yalnizca
miliyer tiberkiloz tanisiile izlenen bir hastada tedavi basarisizligi olup
hasta kaybedilmisti.

Sonug: Tuberkiloz ¢nemli bir bulasici hastalik olup cocuklarda
mikrobiyolojik dogrulama her zaman olmayabilir. Cocukluk ¢agr TB
tanisi, temas oykusu, pozitif TDT reaksiyonu, uyumlu spesifik olmayan
semptomlar ve radyolojik bulgularla dogrulanabilir. Tiberkiloz
hastaliginin  epidemiyolojik ~ &zellikleri ve yasadigimiz  yerdeki
gd¢men yogunlugu dikkate alinarak Suriyeli mltecilere 6zel dikkat
gosterilebilir.

Anahtar Sozcukler: Cocuklar, tiberkiloz, Suriyeli multeciler
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INTRODUCTION

Tuberculosis (TB) is an important public health
problem around the world which have been known as
a communicable disease since the early era of humanity.
It remains one of the top ten causes of death in all ages
worldwide and the leading cause of death from a single
infectious agent."? It is was reported that by World Health
Organization (WHO) in the 2020 annual global TB report,
the TB incidence rate is falling slowly in recent years. The
annual incidence of TB in 2019 has been reported as 10
million (range, 8.9-11.0 million) and the rate of children
(aged <15 years) was 12%. Most of the TB cases were
reported from South-East Asia, Africa and the Western
Pacific respectively. also lower ratios were determined
in the Eastern Mediterranean, America and Europe.B In
Turkey, the estimated incidence and mortality rate of TB in
2019 was 17 and 0.53 per 100.000 population, respectively.
4 After the Syrian civil war, over five million refugees, of
whom more than three million have fled to Turkey to seek
safety have been forced. Before the civil war in Syrian Arab
Republic, the incidence of TB have been in the trend of
decreasing with 21 cases per 100000 population. According
to Geneva Convention Relating to the Status of Refugees,
Syrian refugees are provided to access to healthcare and
treatment free of charge, access to education for their
children.®! It is well known that TB is a communicable
disease that may be affected by socioeconomic conditions
including civil wars, disasters, poor nutrition, lack of food
and poverty. Syrian refugees may be at risk of contracting
TB because of overcrowding within the temporary shelters,
stres an other determinants that can disrupt to acces to
health services.>® Given the unclear non-specific syptoms,
low bacillus load in respiratory samples and the low rate of
microbiologic evidence, the rates of definitive diagnosis in
childhood TB cases are very low.!" In this study, we aimed to
evaluate epidemiologic, clinical, laboratory, microbiologic
features, treatment and outcomes of pediatric TB patients.
We also aimed to describe the characteristics of immigrant
patients due to the risk of uncontrolled migration to Turkey
during this period.

MATERIAL AND METHOD

We retrospectively analyzed the medical records of
children under 18 years of age with TB between January
2015 and September 2016. The study protocol was
approved by the Ethics Committee of the Necmettin
Erbakan Univercity School of Medicine with the decision
number of 2020/2871. Data regarding age, sex, contact
history with an index case, clinical features, the results of
tuberculin skin test (TST), microbiological and radiological
findings were evaluated retrospectively. The characteristics
of immigrant patients were evaluated separately. The
diagnosis of TB was performed according to the guidelines
of the Turkish Ministry of Health” in the light of symptom:s,

history of contact, positivity of TST and presence of
appropriate radiologic findings. The positive TST results
were defined as indurations of =15 mm, =10 mm and >5
mm for Bacillus Calmette-Guérin (BCG) vaccinated (BCG
scar presence on the left shoulder), non-vaccinated and
immunosuppressive cases respectively. Complete blood
cell findings were defined as follows thrombocytopenia,
a platelet count <150.000/mm?, leukopenia and anemia,
a level that lower than age-determined references,
leukocytosis, a leukocyte count >15000/mm?3.®! Erythrocyte
sedimentation rate (ESR) and C-reactive protein (CRP) were
defined as elevated in patients who had >20mm/hour and
>15mg/L respectively.® All of the patients were underwent
Human Immunodeficiency Virus (HIV) screening by anti-
HIV serological test. All clinical samples were studied for
Mycobacterium tuberculosis culture, Acid-fast bacillus (AFB)
staining and mycobacteria polymerase chain reaction (PCR).
Chest X-rays and thorax computed tomography (CT) of all
patients were evaluated by a experienced radiologist. The
patients were entitled as pulmonary or extrapulmonary TB.
Standard anti-TB treatment was prescribed as four drugs
[Isoniazid (INH), rifampicin, pyrazinamide, and ethambutol]
or three drugs (INH, rifampicin and pyrazinamide) through
the first two months followed by two drugs (INH and
rifampicin). All of the patients were monitored for drug side
effects and disease control monthly. We started contact
tracing for all patients in their family and other intimate
contacts to identify new cases.The Statistical Package for
the Social Sciences (SPSS) 15.0 version was used for the
statistical analysis. Numerical variables were summarized as
meanzstandard deviation or median (minimum-maximum)
while quantitative variables as count and percent.

RESULTS

A total of 20 patients (35% were Syrian refugees) including
13 (65%) female and 7 (35%) male diagnosed with TB with
a median age of 135.5£52.6 months were evaluated in this
study. Demographic, epidemiological and microbiological
features of patients were showed in Table 1. Characteristics
of Syrian refugees patients were presented in Table
2. Fourteen (70%) patients were diagnosed during
adolescence. A history of contact with an active TB disease
patient was found in seven (35%) patients. A total of seven
(35%) patients were diagnosed during contact tracing of an
index case. Sixteen of the patients were presented with at
leastone symptom compatible withTB whereasfour patients
were asymptomatic at admission. The most common
clinical symptoms were prolonged persistent cough longer
than 2 weeks in seven (35%) patients, following with fever
in five (25%), sputum discharge in five (25%), fatigue in
five (25%), erythema nodosum in four (20%), night sweats
in three (15%), weight loss in three (15%) and headache
in one (5%) patient. Fifteen (75%) patients had a BCG scar
on the left shoulder. A total of 16 (80%) patients had a TST
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measurement >15mm (six patients had =20 mm). Complete
blood count parameters were normal in all patients except
one each patient with anemia and leukocytosis. Elevated
CRP and ESH were detected in six (30%) and nine (45%)
patients respectively. All of the patients had negatif anti-
HIV serology. Clinical samples were inoculated for M.
tuberculosis culture from nine (45%) patients and three of
them were yielded positive. Microbiological confirmation
was provided in four (20%) patients totally. M. tuberculosis
PCR test was positive in two of the patients. Acid-fast
bacillus staining was positive in 2 (10%) patients. The
most common chest X-ray findings on admission were
hilar lymphadenopathy in 4 (20%) patients, followed by
consolidation in 3 (15%), reticulonodular infiltration in 2
(10%), cavitary lesion, pleural effusion, atelectasis, nodule
in one patient each. Ten (50%) patients who had normal
chest radiography were diagosed with abnormal CT
findings. The most common thorax CT findings were hilar
and mediastinal lymphadenopathy in 7 (35%) and 6 (30%)

Table 1. Demographic, epidemiological and microbiological features of

patients

Turkiash citizen

Total (n=20)  Syrian (n=7) (n=13)
135.5+52.6 100.5£70.7 15431279
:anweiiri‘nﬁ?rij_rrgal)ximum) months months months
(4-192 months) (4-172 months) (102-192 months)

Gender, (n) (F/M) 13/7 6/1 7/6
Diagnosis during
I (e 14 (70%) 3 (42.8%) 11 (84.6%)
o A b se, 15 (75%) 5 (71.4%) 10 (76.9%)
Contact with active TB
patient, n(%) 7(35%) 4(35%) 3(35%)
TST =15 mm, n(%) 16 (80%) 6 (85.7%) 10 (76.9%)
M. tuberculosis culture
Positive/ Total (n) 3/9 1/4 2/5
M. tuberculosis PCR
Positive/ Total (n) 2/9 L& =
AFP staining positivity 2/9 1/4 1/5

Positive/ Total (n)
BCG: Bacillus Calmette-Guérin, PCR: Polymerase chain reaction, TST: Tuberculin skin test

patients respectively. The thorax CT findings of patients
are summarized in Table 3. A 14 years old Syrian patient
who had tuberculoma on cranial imaging and pulmonary
involvement was diagnosed as miliary TB. Lumbar puncture
was performed in a patient younger than 1 year old,
resulting as no central nervous system involvement. Eight
(40%) of the patients were hospitalized before the definitive
diagnosis made. Standard anti-TB protocol with three drugs
(INH, rifampicin and pyrazinamide) regimen was prescribed
in 15 (75%) patients and with four drugs regimen in 5 (25%)
patients through the first two months followed by two
drugs (INH and rifampicin). An additional steroid treatment
was implemented in one patient diagnosed with miliary
TB. Pyrazinamide-induced hyperuricemia was developed
in seven (35%) patients during treatment course. Moreover
one (5%) patient experienced eosinophilia during anti-
TB treatment. All of the patients were treated succesfully
except one Syrian patients with miliary TB who died.

Table 3. Chest CT Findings of Pulmonary TB Patients

Signs n %
Hilar LAP 7 35
Mediastinal LAP 6 30
Nodule 5 25
Branching tree view 3 15
Effusion 3 15
Cavitation 3 15
Ghon complex 2 10
Fibrotic changes 1 5
Atelectasis 1 5
Consolidation 1 5
Miliary pattern 1 5

LAP: Lymphadenopathy

Table 2. Characteristics of Syrian refugees patients

. New case in n . .
Patient Age a-f g 5 TST Microbiological 3

- (months) Clinic positivity famtlgcci(r)‘r;tact BCG scar (mm) diagnosis Chest X-ray Thorax CT

1 43 Asymptomatic No Absent 20 Negative Normal Mediastinal LAP

2 131 Yes No Present 20 Positive Normal Hilar LAPfibrotic changes
3 4 Asymptomatic Yes Present 13 Negative Normal Pleural based nodule

4 35 Asymptomatic Yes Absent 18 Negative Normal Mediastinal, hilar LAP

5 172 Yes Yes 17 Positive Cavitation Loz e,

branching tree view
6 151 Asymptomatic Yes Absent 15 Negative Normal Ghon complex
7 168 Yes Yes D, 15 Positive Reticulonoduler Mediastinal LAP, nodule, branching

infiltrasion tree view, miliary images

LAP: Lymphadenopathy, TST: Tuberculin skin test
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DISCUSSION

It was reported that in 2019 National Turkey TB Report,
the total TB patients were counted as 12.046 in 2017 and
4.6% of the patients were in the 0-14 age group whereas
15.4% of them were in 15-24 age group.” The risk for M.
tuberculosis disease in childhood is highest younger than
2 years of age and during early adolescence. Disease risk is
lower between 5-15 years of age, often known as “favored age
for childhood TB">'% Because of most children with TB have
been infected from adults in their close contacts, childhood
TB tends to be more common in the areas that adult TB could
not be controlled.?' For this reason the presence of contact
history with an adult patient infected with M. tuberculosis is
the milestone for keeping in mind and further investigation
of TB in children. In a recent study from Turkey including ten
years experience of a tertiary care university hospital, a total of
93 patients (53% male) ranged 3-205.2 months were included.
Thirty-nine percent of the patients were over 10 years of age
and five patients (8.1% of those with known BCG vaccination
status) had no BCG scar on the left upper arm. Also 29% of
the patients had a history for contact with an adult index
case. In an another multicenter study from Turkey, 539
(50.8% male) children with TB aged 10 days- 17 years (almost
equal distribution in all age groups) from 16 different centers
were evaluated over a 12 year period. The authors showed
that contact with an index case was present in 39.8% of the
patients and they concluded household contact screening
techniques act very important role.'? In a cross-sectional
study from Ethiopia, which presents as the seventh highest TB
burden country worldwide, a total of 384 children (51% male)
with a mean age of 8.56+3.91 years which were evaluated. The
most of the patients (39%) were in 6-10 years of age group,
while 34.11% were in adolencent age group. It was indicated
that 39.8% of the patients had a history for contact with active
TB patients.™™ Similar to the mentioned children studies we
detected a contact history with an index case in about one
third of the patients. Furthermore we detected a female
gender predominance with a ratio of 1.8:1 and most of the
children in this study were diagnosed during adolescence.

The symptoms and physical signs of childhood pulmonary TB
are usually not distinctive and not compatible with the degree
of radiographic involvement even may be asymptomatic in
many children. The most common reported symptoms are
prolonged cough, fatigue and fever in many studies with high
sensitivity and specificity for pulmonary TB.>'" In a study from
an endemic area for TB, it was reported that all of the children
had cough for more than three weeks, 61.46% of had fever,
59.64% of had loss of appetite and 43.75% of had weight
loss.™¥ In a large study conducted in istanbul, it was shown
that the most common symptoms were cough more than 2
weeks and fever while 8% of the patients were asymptomatic
and had no abnormal physical examination finding.'® In an
another study from a tertiary care reference hospital, 144
children with active TB were included, the most common
clinical complaint was cough, one-third of patients had at

least one symptom while 16% of patients were asymptomatic.
0 The most common sypmtoms were cough, fever and
fatigue respectively similar to previous studies. In this study
including children with active pulmonary TB, 20% of children
had no complaint, suggesting that absence of symptoms is
not reliable to exclude the pediatric TB diagnosis.

In addition to compatible clinical and/or physical examination
findings, close contact history with an active TB patient, a
positive TST or interferon-gamma release assay and suggestive
findings on a chest radiography might aid to diagnosis of
TB in children.24 Although the TST and/or IGRA does not
provide information for having active TB disease, they are
valuable for showing whether the case has been infected
with the M. tuberculosis or not.> Evaluation of TST results in
BCG vaccinated children is a diagnostic dilemma because of
cross reaction with BCG antigens. Nonetheless TST continues
to be the most valuable, simple and inexpensive method to
diagnose new cases, the prevelance and annual risk of TB in a
country. It has been reported that the TST sensitivity for culture
positive TB patients vary between 75-90%."*! Furthermore
definite diagnosis rates of TB in childhood is low due to low
bacillus load and insufficiency to ensure appropiate sputum
specimens for diagnosis.?™ In a multicenter pediatric study
including 20 years experience, TST was positive in 55.3% of
the patients. Acid-fast bacillus staining, M. tuberculosis PCR
and culure for M. tuberculosis complex were positive in 24.6%,
8% and 13.9% of the patients respectively.''? In a study from
Brasil involving 145 TB patients (60.7% had pulmonary TB
and 39.3% had extrapulmonary TB) with a median age of 7
years, TST was applied in 83 patients. Microscopy, culture and
TST were positive in 35.7%, 65.8% and 72.3% of the patients
respectively.'® In a study from our country, 250 children (162
patients had only pulmonary disease, 49 patients had only
extrapulmonary disease, 39 patients had both pulmonary and
extrapulmonary disease) with TB were enrolled. It was found
that, TST was performed in 210 cases and was positive in 53.3%
of them. A microbiological evaluation (direct microscopy
and/or culture) was available in 48.8% of the patients. It was
recorded that AFB staining and M. tuberculosis culture were
positive in 13.1% and 18.7%, respectively.' It is known that
bacteriological confirmation of TB is not always possible in
children because of the low bacillus rate in the respiratory tract
of children and the inability to spit enough sputum samples
to make a sufficient microbiological confirmation at the
time of the medical visit. Gastric lavage, a relatively invasive
procedure, might be an alternative for children but it should
be kept in mind that this procedure requires hospitalization.
04161 |n the present study a positive TST measurement was
observed for a rate 80% which is slightly higher than previous
reports. Clinical specimen could only be obtained from half
of the patients for microbiological evaluation because of the
low hospitalization chance of the patients. In seven patients
who had a history for contact with an active TB patient,
diagnosis was made according to compatible clinical, TST and
radiological findings and treatment was prescribed according
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to the culture susceptibility of index cases. Microbiological
confirmation was achieved in one fifth of total patients.

The most common radiographic findings in childhood TB
were reported as consolidation, hilar and/or mediastinal
LAP and pleural effusion, following with at a lower rates
of paratracheal LAP, miliary images, Ghon complex.
Unfortunately the sensitivity and specificity of chest X-ray
are low for the diagnosis of TB in children."™ A study
from Taiwan that aimed to investigate if thoracic CT will
demonstrate compatible lung lesions for TB when chest
X-ray is unremarkable included 26 patients. In half of the TB
patients chest X-ray was normal despite the presence of LAP
and/or nodule on CT." In an another work, chest CT findings
in immunocompetent children under 36 months of age with
pulmonary TB were described. All of the patients with normal
chest X-ray had lymph node enlargement and consolidations.
In the half of the patients cavitation was present.''® Half of
our patients had normal chest X-ray and diagnosed with chest
CT findings. The most common radiological findings were hilar
and mediastinal lymphadenopathy and nodule formation
similar to previous reports.

It is well known that TB is a socioeconomic disease. In Turkey,
TB screening programme and treatment are free for Turkish
citizen and refugees who had identity card. Especially
temporary shelters are high risk for transmission of TB. It
was noted that, 26213 refugees were secreened for having
TB in temporary shelters and 108 cases with active TB were
diagnosed.®® Before the migration of Syrian refugees, there
was no Syrian born active TB case in 2011 while the ratio of the
patients who were born outside of Turkey to the all patients
withTB was 1.3%. In recent years the number of Syrian TB cases
was increased, and in 2018; 595 cases of Syrian TB was noted.
The proportion of total TB cases born in a foreign country was
reported as 10.8% whereas the Syrian cases ratio was 5%. It
was declared that, despite the increase in the proportion of
Syrian patients, no significant increase has been detected in
total TB cases for Turkey.™*! It is estimated that Syrian refugees
are at higher risk for contracting TB because of unfavorable
living conditions.™® In a report from Hatay TB Dispensary (a
city in Turkey which is neighboured to Syria), where a large
number of Syrian refugees have migrated, it was reported
that 68.7% of Syrian refugees were in the 0-5 age group and
the results of this study was compatible with another studies
that demonstrated the age structure of Syrian refugees seems
to be young. Also more positive TST results developed in
refugees in the 6-18 age group and it was concluded that the
annual risk of TB infection was higher in Syrian refugees in this
age group compared to Turks.>?% |n a study from Jordan that
aimed TB contact-tracing among Syrian refugees, it was found
that a high prevalance of active TB and latent TB in contacts of
pulmonary TB patients." In the present study the proportion
of Syrian TB cases was 35% of all the patients and it was higher
than Turkish National datas. In addition to this, the mean
age of Syrian refugees were younger than Turkish citizens.
This might be as a result of that children are at higher risk

for development of TB infection. Also younger age of Syrian
population might be explained by the overcrowding, stress,
food deficiency and other determinants which may increase
the incidence of an infectious disease in this population
escpecially affects negatively in childhood. In addition to all
of this information, it is known that careful contact tracing
enables to diagnose at young ages.

CONLUSION

TB is an important contagious disease and physicians
should take care of TB especially during adolescence. In
children microbiological confirmation may be absent.
Diagnosis of childhood TB can be confirmed in the light of
history contact with an active case, positive TST reaction,
compatible nonspecific symptoms particularly prolonged
cough and radiological evidence. Physicians should take in
mind the regional differences in prevalence of an infectious
disease in different races. Particular attention might be paid
to symptomatic Syrian refugees, taking into epidemiological
characteristics of TB disease and the density of immigrants in
the place we live in.
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