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Evaluation of cases of pediatric extrapulmonary
tuberculosis: a single center experience

Gocuklarda akciger disi tiiberkiiloz olgularinin degerlendirilmesi: tek merkez deneyimi
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Abstract

Aim: Extrapulmonary tuberculosis is observed more frequently and leads
to complications with a higher rate in children compared with adults be-
cause the risk of lymphohematogen spread is higher. In this study, the
clinical, laboratory, and radiologic findings and treatment outcomes were
evaluated in pediatric patients who were followed up in our clinic with a
diagnosis of extrapulmonary tuberculosis.

Material and Methods: Seventy patients aged 0-18 years who were fol-
lowed up with a diagnosis of extrapulmonary tuberculosis between 2008
and 2017 in the Division of Pediatric Infectious Diseases in our hospital
were examined retrospectively.

Results: The median age of the patients was 8,8 (range, 0,4-17) years and
47.1% were female (n=33). Twenty-seven patients (38.6%) were aged 0—4
years, 15 (21.4%) were aged 5-9 years, and 28 patients (40%) were aged 10-18
years. Forty-four patients (62.9%) were diagnosed as having extrapulmonary
tuberculosis and 26 (37.1%) had pulmonary + extrapulmonary tuberculosis.
The most common form of extrapulmonary tuberculosis was extrathoracic
lymphadenopathy, which was found in 22 patients (31.4%). The other pa-
tients were diagnosed as having musculoskeletal system tuberculosis (n=10,
14.3%), gastrointestinal system tuberculosis (n=9, 12.9%), miliary tuberculosis
(n=8, 11.4%), intrathoracic lymphadenopathy (n=7, 10%), renal tuberculosis
(n=6, 8.6%), central nervous system tuberculosis (n=5, 7.1%), and pleural tu-
berculosis (n=3, 4.3%). Among a total of 58 patients in whom tuberculin skin
test and interferon gamma release tests were studied together, tuberculin
skin test positivity (n=37, 63.8%) was found with a higher rate compared
with interferon gamma release test positivity (n=32, 55.2%), but the differ-
ence was not statistically significant (p=0.35). The median treatment period
was 12 (range, 6-24) months. Among the patients whose treatments were
terminated, improvement was observed in 52 patients (74.2%) and the de-
velopment of sequela was observed in six patients (8.5%). Two patients who
were diagnosed as having central nervous system tuberculosis (2.8%) died.

Conclusion: Clinical, laboratory, and radiologic data should be evaluated
together when making a diagnosis of extrapulmonary tuberculosis in
children. Interferon gamma release tests alone are not superior to tu-
berculin skin test, but should be considered to be used in combination
in the diagnosis.
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Oz

Amag: Cocuklarda, lenfohematojen yayihm riskinin yiiksek olmas:
nedeniyle akciger dig: tiiberkiiloz eriskinlere gére daha sik gézlen-
mekte ve daha fazla komplikasyona yol agmaktadir. Bu ¢aligmada,
klinigimizde akciger dis: tiiberkiiloz tanisi ile izledigimiz ¢ocuk ol-
gularin klinik, laboratuvar ve radyolojik bulgulan ile tedavi sonuglar
degerlendirilmigtir.

Gereg ve Yontemler: Hastanemiz Cocuk Enfeksiyon Hastaliklar Bi-
lim Dali'nda 2008-2017 yillar arasinda akciger dis1 tiiberkiiloz ile
izlenen 0-18 yas aras1 70 olgu geriye déniik olarak incelendi.

Bulgular: Yas ortancas: 8,8 (0,4-17) yil olan olgularin %47,1'i kiz
(n=33) idi. Sifir-4 yas aras1 27 olgu (%38,6), 5-9 yas aras1 15 olgu
(%21,4), 10-18 yas aras1 28 olgu (%40) vardi. Kirk dért olgu (%62,9)
akciger dis1 tiiberkiiloz, 26 olgu (%37,1) akciger+akciger disi tiiber-
kiiloz tanis1 almigti. Yirmi iki olguda (%31,4) en sik toraks dis1 len-
fadenopati saptandi. Diger olgular siklik sirasina gére; kas-iskelet
sistemi (n=10, %14,3), gastrointestinal sistem (n=9, %12,9), miliyer
(n=8, %11,4), toraks ici lenfadenopati (n=7, %10), renal (n=6, %8,6),
merkezi sinir sistemi- (n=5, %7.1) ve plevra tiiberkiilozu (n=3,%4.3)
tanilar1 almigti. Tiiberkiilin deri testi ve interferon gamma salinim
testi birlikte caligilan toplam 58 olguda, tiiberkiilin deri testi po-
zitifligi (n=37, %63,8) interferon gamma salinim testi pozitifligine
gore (n=32, %55,2) daha fazlaydi, ancak istatiksel olarak anlaml bu-
lunmadi (p=0,35). Olgularin ortanca tedavi siiresi 12 (6-24) ay idi.
Tedavisi sonlandirilan olgularin 52’sinde (%74,2) iyilesme, altisinda
(%8,5) sekel gelisimi izlendi. Merkezi sinir sistemi tiiberkiilozu ta-
nih iki olgu (%2,8) yasamini kaybetti.

Cikarimlar: Cocuklarda akciger disi tiiberkiiloz tanisi konulurken
klinik, laboratuvar, radyolojik veriler birlikte degerlendirilmelidir.
Interferon gamma salinim testleri tek basina tiiberkiilin deri testine
iistiin olmayip, tanida birlikte kullanilmas: diistintilmelidir.

Anahtar sozciikler: Akciger disi tiiberkiiloz, cocuk, degerlendirme
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Introduction

Tuberculosis is the ninth leading cause of death world-
wide and is the leading cause of mortality from a single
infectious agent (1). According to the World Health Orga-
nization (WHO) Tuberculosis 2017 Report, children aged
below 15 years constituted approximately 10% of about
10.4 million new tuberculosis cases in 2016. Around 1.3
million HIV-negative patients have died because of tu-
berculosis. In the same report, 66% of 12,417 new cases
reported from our country were recorded as pulmonary
tuberculosis. These data belong to adults and there is a
limited number of reports related to children (2).

Extrapulmonary tuberculosis (EP-TBC) is observed more
frequently in children compared with adults because the
risk of lymphohematogen spread is high, especially in
young children. Tuberculosis may affect any organ in the
body including mainly lymph nodes and the central ner-
vous system (CNS). Accompanying extrapulmonary organ
involvement may be observed in patients with pulmonary
tuberculosis. Attention should be paid to extrapulmonary
organ involvement in patients diagnosed as having pul-
monary tuberculosis because treatment should be admin-
istered for a longer period, especially in CNS tuberculosis
and bone and joint tuberculosis.

In children, it is particularly difficult to make a diagnosis
of tuberculosis because most signs and symptoms of tu-
berculosis, which is one of the most important causes of
mortality in the childhood age group, are non-specific, the
sensitivity of diagnostic tests is low in pediatric patients,
and tuberculosis may mimic many other disease entities
(3). However, the most important factor that affects mor-
bidity and mortality rates is early initiation of treatment.
Therefore, it is recommended that treatment should be
initiated after the assessment of clinical and radiologic
findings together when it is not possible to prove the dis-
ease through laboratory findings (4). The most important
step required for making the diagnosis is a high level of
suspicion. In this regard, publication of tuberculosis data
in children in our country is considerably important. In
this article, we aimed to contribute to our country’s data
by evaluating the clinical, laboratory, and radiologic find-
ings and treatment results in our pediatric patients who
were followed up with a diagnosis of EP-TBC in our clinic
between 2008 and 2017.

Material and Methods

Seventy pediatric patients aged O to 18 years who were fol-
lowed up in the Division of Pediatric Infectious Diseases
in our university with a diagnosis of EP-TBC between 2008
and 2017 were included in the study. The sex, age, history
of contact to tuberculosis, number of Bacillus Calmette-
Guerin (BCG) scars, symptoms at the time of presentation,
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physical examination findings, laboratory, radiologic, and
microbiologic data, and treatment regimens belonging to
these patients were exaimed from the patient files.

Definition of cases

Pulmonary tuberculosis was defined as the presence of
involvement of pulmonary parenchyma. Extrapulmonary
tuberculosis was defined as the presence of acid-resistant
bacillus (ARB) in samples obtained from extrapulmonary
organs or clinical, radiologic, and histologic clinical find-
ings. Extrapulmonary tuberculosis was classified as lym-
phadenitis, bone, skin, CNS, gastrointestinal system and
perioneum, eye, genitourinary system, and miliary tuber-
culosis. In patients in whom pulmonary tuberculosis and
EP-TBC existed simultaneously, it was stated that both
involvements were present; the extrapulmonary organs
involved were recorded (5). The diagnosis of tuberculo-
sis meningitis was made with exploration of ARB in CSF
samples and with the presence of a positive culture result
and at least one radiologic finding.

Patients who had no previous tuberculosis treatment or
who had received tuberculosis treatment for less than
one month were defined as ‘new cases.

Patients who were previously diagnosed as having tuber-
culosis, completed treatment succesfully and once again
developed ARB positivity and clinical and radiological
findings were defined as ‘recurrence cases.’

Patients whose disease was newly diagnosed and in
whom the bacillus was demonstrated with smear or cul-
ture in sputum samples obtained five months or later
after initiation of treatment were defined ‘case coming
from treatment failure’ (5).

Radiologic evaluation

The radiologic imagings of all patients at baseline and at
the end of treatment were evaluated by a pediatric radiolo-
gist. Pulmonary tuberculosis was screened using postero-
anterior lung radiography and thoracic computed tomog-
raphy and patients with EP-TBC were screened in terms of
tuberculosis-specific radiologic findings by infection site.

Microbiologic evaluation

Exposure to tuberculosis bacillus was investigated through
tuberculin skin tests (TST) and interferon gamma release
assasys (IGRA). For the TSTs, the transverse diameter of
enduration was evaluated 48-72 hours after 0.1 mL of 5TU
solution was injected intradermally in the 2/3 inner surface
of the forearm using a 27-gauge needle such that a 6-10-
mm papule was formed (“Mantoux” method). A positive
tuberculin skin response was defined as an induration size
of 215 mm in individuals who had no risk factors and had
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a BCG scar, >10 mm in individuals who had no BCG scars,
and >5 mm in individuals who had risk factors (6).

Sputum, fasting gastric juice, bronchoalveolar lavage fluid,
and CSF samples obtained through lumbar puncture in ap-
propriate cases and tissue samples obtained by the organ in-
volved, were used for microbiologic tests. In direct smears,
ARB was explored and cultures were studied. Léwenstein-
Jensen medium and the BACTEC-Middle-Brook test
were used for culture. The diagnosis of tuberculosis was
made by detecting the agent in culture and/or presence of
histopathologic, clinical, and radiologic findings (6).

Ethics committee approval was obtained from Istanbul
University Istanbul Medical Faculty Ethics Committee for
this study (2018/581). The study was conducted in accor-
dance with the principles of the Decleration of Helsinki.
Informed conset was not required because the study was
conducted retrospectively.

Statistical analysis

The Statistical Package for the Social Science (SPSS) sta-
tistical program was used for statistical analyses (Version
21, Chicago). Qualitative measurements are expressed
as numbers and percentages, and quantitative mea-
surements are expressed as meansstandard deviation
(by specifying median, minimum and maximum values,
when necessary). The McNemar test was used for the
evaluation of dependent groups. A p value of <0.05 was
considered statistically significant.

Results

Characteristics and distribution of the patients

The median age of the patients was 106 (range, 5-204)
months, and 47.1% were female (n=33). Twenty-seven pa-
tients (38.6%) were aged between O and 4 years, 15 (214%)
were aged between 5 and 9 years, and 28 patients (40%)
were aged between 10 and 18 years. Forty-four patients
(62.9%) were diagnosed as having EP-TBC, and 26 (31.7%)
had pulmonary TBC+EP-TBC. When the distribution of
the patients who had extrapulmonary tuberculosis was
examined, it was found that 22 (31.4%) had extra-thoracic
lymphadenopathy (LAP). The distribution of the other
patients, in order of frequency, were as follows: muscu-
loskeletal tuberculosis (n=10, 14.3%), gastrointestinal tract
tuberculosis (n=9, 12.9%), miliary tuberculosis (n=8, 11.4%),
intra-thoracic LAP (n=7, 10%), renal tuberculosis (n=6,
8.6%), CNS tuberculosis (n=5, 7.1%), and pleural tubercu-
losis (n=3, 4.3%). The patients’s characteristics by diagno-
sis distribution is shown in Table 1.

The diagnosis of CNS tuberculosis was made through cul-
ture in one subject, radiologic findings in two patients, and
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with growth in culture and radiologic findings in two pa-
tients. Among the patients who were diagnosed as having
gastrointestinal tract tuberculosis, one subject had biopsy
findings (granulomatous inflammation) and radiologic
findings (intraabdominal LAP+peritoneal thickening), one
subject had positive peritoneal fluid culture, and two pa-
tients had radiologic findings compatible with tuberculosis.

Clinical findings and laboratory examinations

The most common symptom at presentation was the
presence of neck swelling, which was found in 24 (34.3%)
patients. Fever and night sweating were present in 11 pa-
tients (15.7%), restricted movement and pain in the ex-
tremities were present in nine (12.9%), cough was present
in seven (10%), hematuria was present in seven (10%),
and weight loss was present in six patients (8.6%). Blurred
consciousness, vomiting, and headache were found in
three patients (4.3%), vomiting was found in two patients
(2.8%), and growth and developmental delay was found in
one patient (1.4%).

As a result of history and family screening, the presence
of contact with an individual with tuberculosis in the im-
mediate vicinity was found in 20 patients (28.6%). BCG
scar was positive in 63 patients (90%). The result was
found to be positive in 39 (60%) of 65 patients who under-
went TSTs. Interfero-gamma release test was found to be
positive in 33 of 61 patients (54.1%). In a total of 58 patients
in whom TSTs and IGRTs were performed together, the
frequency of TST positivity (n=37, 63.8%) was found to be
higher compared with IGRT positivity (n=32, 55.2%), but
the difference was not statistically significant (p=0.35).

When the laboratory findings at the time of diagnosis
were evaluated, anemia was found in 12 patients (17.1%),
leukocytosis was found in three patients (4.2%), increased
C-reactive protein level was found in 34 patients (48.5%),
and increased erythrocyte sedimentation rate was found
in 49 patients (70%). The test was found to be negative in
all patients in whom anti-HIV tests were studied (36/70).

Diagnostic evaluation

Acid-resistant bacillus positivity was found as 20.6%
(14/68) in various body fluids and tissue samples. My-
cobacterium tuberculosis grew in culture with a rate of
32.6% (15/46) (Table 2). Two patients (2.8%) had isoni-
aside (H) resistance and two (2.8%) had rifampicin (R)
resistance. Multidrug resistant tuberculosis was found
in two patients (2.8%). The diagnosis was made through
histopathologic examinations in 43 patients (76.2%).

Computed tomography (CT) of the lung was performed in
26 patients (37.1%), neck ultrasonography was performed in
24 (34.3%), magnetic resonance imaging (MRI) of the mus-



Kaba et al. Pediatric extrapulmonary tuberculosis

Turk Pediatri Ars 2019; 54(2): 86-92

‘panunuo) juod ‘oprureurzeild 17 ‘oumiwoidang S ‘uniduresry o ‘ura)sAs SNOAISU [eIIUD) (SN ‘siuanied

Jo raquuny :u ‘AypedouspeydwhT : gy ‘1591 9ses[al ewrtued UOISJISIU] ;TYD] OPISeruoz] :H [oinquuieyyq g SN{eq JUL)SISAI-PIY :gyy ‘sisomaraqn) Areuowrndenxy :Dg1-dd

(81-71) (¢'¢6) T :HZ9H (£99) (£99) (cee)  (ee9)  (£9) (£99) (eL1-711)  (€4)
(00T) € A1200099 1 (£99) 7 :ZdH (4 (4 1 I gt €t 0LT ¢ eIna[q
(ot) 7 :krertony
(07) 1 :dn-mofjog 03 3507 (09) € :SZ9H (08) (07) (ov)  (on (g59) (0 (zor=9) (10
(O¥) 7 eenbag (bz—71) 51 (ov) :HZIH b I 4 4 g1 W 1 g SND
(£91) 1 :efonbag (05) € :7HZIH (991)  (001) (£99) (08) (06T-€5) (9'8)
(¢¢8) § :h12n009Y (71-9) 6 (09) € :Z9H - - 1 9 o sly §6hl 9 [eusy
(€41) 1 :SYd—S¥H
(€'%T) T :dn-mof[o3 03 3507 (81-9) (€D 1:SZdH
(£:58) 9 :A131003y 6 (9°87) 7 :4Z¥H (L58) (€41) (evD) (v (980) (125) (681-71) (O1) dvl
(67 € :ZIH 9 I 1 I tr Uy 87 L dIeIOY}-eLU]
(§Z1) 1 :dn-mof[og 03 30T (74l (5°L8) € :SZ9H (s0) (§2) G ) (6 1) (1% T
(5°£8) £ :A1900094 ST (§79) § HZYH 9 (4 4 I te 1fs g1 8 Aremiy
(T'TT) T 700D Juswyesly, (Z1D 1 :3¥H
(T'T1) T :dn-mof[o5 03 3507 (sT-6) (r'vb) ¥ :HZ9H (688) (£'99) (1D (res) (Sre)  wor—+g) (6770)
(£LL) £ :A190009g 4| (rvh) ¥ :Z9H 3 9 1 - ly  8le 1431 6 [eunIsajuION}SED)
(0¢) € re[enbag
(OT) T :1u0d JuUaUIIeaL], (00 1:3¥H
(01) T :dn-mofjof 03 3507 (yz-z1) (O T:SZ9H (01) (06) (00 (0 (o (09 (610 (£%1) wiayshs
(09) § :A130009y 81 (08) 8 :HZYH L 6 (4 4 o1/t 01/9 78 0T  [eI[eys-O[nasny
(§°p) T "3u0d JusUIIeaL],
(§°p) 1 :osdepay
(§%) T :dn-mof[of 03 3507 (ST-9) (6°6) :HZIH (oo1) (L) ) (959) (£99) (881-9) (¥'1¢) dv1l
(598) 61 :A19A009y 6 (T'06) 07 :Z9H - 144 S T st/or TZvT S8 44 OIEIO}-BIXY
(%) u (98ueu) (%) u (%) u (B)u  (%)u (%)u (%)u (s8ues) (%)u
uelpaw ‘syuow Suipuy uelpaw
‘uoneinp aisouselp Suipuy sod sod sod sod syuow aus
sniejs |euld juswieal) juawileal J180joipey 2180j01SIH aUnyn)  g¥V 14Ol  ISL ‘?8y JUBWIAA|OAU|

sjuaned ay) jo uounquisiq ‘T d|qeL

89



90

Kaba et al. Pediatric extrapulmonary tuberculosis

Table 2. Microbiologic data belonging to the cases of
tuberculosis

Sample type ARB positivity Culture positivity
n % n %
Sputum 2/8 25 1/8 12.5
FGJ 1/13 7.7 1/13 7.7
CSF 2/5 40 2/5 40
Biopsy 3/36 8.3 9/14 64.3
Urine 6/6 100 2/6 333
Total 14/68 20.6 15/46 32.6

FGF: Fasting gastric juice; ARB: Acid-resistant bacillus; CSF:
Cerebrospinal fluid; n: Number of patients

culoskeletal system was performed in ten (14.3%), cranial
MRI was performed in nine (12.9%), abdominal CT was
performed in nine (12.9%), abdominal ultrasonography was
performed in eight (11.5%), brain CT was performed in four
(57%), and vertebral CT was performed in two (2.8%) pa-
tients. Bronchoscopy was performed in one patient (1.4%).

Radiologic findings related to tuberculosis disease was
present in 51.6% of the patients (33/64). The pulmonary
findings included hilar LAP-granuloma (n=4, 5.7%), hi-
lar LAP-consolidation (n=3, 4.2%), endobronchial in-
volvement (n=1, 1.4%), miliary appearance (n=8, 11.4%),
and pleural thickening-effusion (n=3, 4.2%). The extra-
pulmonary radiologic findings included hydrocephalus
(n=2, 2.8%), hydrocephalus-intracranial tuberculoma (n=2,
2.8%), intra-abdominal LAP+peritoneal thickening (n=8,
11.5%), hydronephrosis (n=1, 1.4%), and bone lesion-ab-
scess (n=7, 10%). Ventriculoperitoneal shunt was applied
in two patients because of hydrocephalus.

Treatment and final status

The median treatment period was 12 (range, 6-24)
months. The most commonly used treatment regimen
was HR+pyrazinamide (Z) combination, which was used
in 32 patients (45.7%). Ethambutol (E)}+HRZ was used in
27 patients (38.6%), HRZ+streptomycine (S) was used
in eight patients (11.4%), HRE was used in two patients
(2.8%), and HRS+para-aminosalicylic acid (PAS) combina-
tion was used in one patient (1.4%).

An increase in transaminase levels due to treatment was
found in two patients (2.8%). Anaphylaxis developed follow-
ing administration of streptomycin in one patient (1.4%).

Recovery was observed in 52 patients (74.2%) and sequela
development [hydrocephalus (n=2, 2.8%), kyphosis-lordosis
(n=3, 4.2%), hydronephrosis (n=1, 1.4%)| was observed in six
patients (8.5%) after treatment. Recurrence was observed
nine months after treatment was discontinued in one pa-
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tient (1.4%). One (2.8%) of the two patients who were diag-
nosed as having CNS tuberculosis was lost on the 10* day
and the other one who had hydrocephalus was lost at the 1*
month following development of acute loss of conscious-
ness in the follow-up. In the first one of these patients in
whom herniation was considered primarily, steroid treat-
ment could not be administered, because he presented
with closed consciousness and the diagnosis was made
postmortem. Steroid treatment was used in the other sub-
ject who had diffuse tuberculomas and hydrocephalus.

Discussion

In Turkey, the incidence of tuberculosis was reported as
17.2/100,000 in the Tuberculosis Control Report 2015 (7).
When the distribution of the patients with tuberculosis
by age groups was examined, it was found that the case
rate was about 4.7/100,000 below the age of 15 years. In
all cases, extrapulmonary organ involvement is found with
a rate of 35.4% and both pulmonary and extrapulmonary
involvement are found with a rate of 4.6%; it is noted that
these rates are higher in the age group below 15 years. It
is known that the risk of transformation of tuberculosis
infection to morbidity and development of severe dis-
seminated disease is increased in children, especially in
the first year of life (8). In this age group, the incidence of
EP-TBC increases because the risk of lymphohematoge-
nous dissemination is high. Similarly, children aged be-
tween O and 4 years constituted more than one-third of
our patients diagnosed as having EP-TBC in our study. In
contrast to adults, the possibility of accompaniment of EP-
TBC in pulmonary tuberculosis is increased in childhood.
In our study, this rate was found as 37.1%. In the light of
this finding, it should be emphasized that a high level of
suspicion should be maintained in terms of screening ex-
trapulmonary organ involvement when a diagnosis of pul-
monary tuberculosis is made, especially in young children.

Tuberculosis lymphadenitis is generally the most com-
mon form of EP-TBC (9). In the study conducted by Cosar
et al. (10) in which childhood tuberculosis was evaluated,
the frequency of EP-TBC was found as 38.6% and the fre-
quency of tuberculosis lymphadenitis was found as 11.7%.
Similarly, the most common form of EP-TBC was extratho-
racic lymphadenopathy (31.4%) in our study. According to
the statistics of our country, pleural tuberculosis is the sec-
ond most common extrapulmonary tuberculosis includ-
ing children aged below 15 years. Bone-joint involvement
is observed rarely and constitutes 3% of all tuberculosis
cases (9). Its frequency among extrapulmonary tubercu-
losis cases has been reported to be about 10-35%. In our
case series, the second most common extrapulmonary tu-
berculosis was found to be musculoskeletal tuberculosis
(14.3%) in contrast to country-wide data. Pleural tubercu-
losis alone was the rarest form of EP-TBC. This may be
related to the fact that complex cases were referred to us
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because our clinic is a tertiary healthcare institution.

The most severe form of extrapulmonary tuberculosis is
CNS tuberculosis and miliary tuberculosis. It has been re-
ported that the risk of development of these two morbidi-
ties is high, especially in children aged between 6 months
and 4 years (11-14). Central nervous system tuberculosis
may be observed as parenchymal or meningeal tuber-
culosis (15). tuberculin skin tests is positive in only 30%
of cases (16). Radiologically, the most common findings
include hydrocephalus, basal meningeal involvement,
and increased contrast uptake in the meninges (17, 18). In
adults, these findings occur in 4-6 weeks, whereas they
may be observed in a short period after disease onset (in
5-10 days) in pediatric cases (19). Therefore, investigation
in terms of miliary tuberculosis and possible CNS tuber-
culosis, especially in children aged below 4 years will re-
duce the rates of complications and mortality.

Statistics related to the complications of tuberculosis
meningitis in children show variance in the literature. In
the study conducted by Anjum et al. (20) in Pakistan, the
mortality rate was found as 5% in 40 children with tuber-
culosis meningitis, and it was reported that neurologic se-
quela developed in all patients who survived. In another
article reported from Vietnam, the mortality rate was
reported as 15% and the rate of neurologic sequala was
reported as 33% in children with tuberculosis meningitis
(21). In our study, the median age was found as 8,8 (range,
0,4-17) years in the patients who had CNS tuberculosis.
Two patients died of herniation during the follow-up pe-
riod and ventriculoperitoneal shunts were applied to two
patients. In accordance with the literature data, TST and
IGRT positivity rates were found to be low in our patients
who had CNS tuberculosis. However, TSTs were found to
be positive with a reasonably high rate (71.4%) in our pa-
tients who had miliary tuberculosis.

In a study conducted by Devrim et al. (22) in which pedi-
atric cases of pulmonary tuberculosis and EP-TBC were
evaluated, it was found that constitutional symptoms in-
cluding fever, weight loss, and fatigue were found with a
significantly lower rate. This may cause underdiagnosis
of EP-TBC. However, it has been reported that the TST
positivity rates in cases of EP-TBC are lower compared
with pulmonary tuberculosis (23, 24). In cases of extrapul-
monary tuberculosis, the data related to IGRT positivity
rate show variance in the literature (25). In a study con-
ducted by Azghay et al. (26), the rate of quantiferon test
positivity was found to be higher in patients with tuber-
culosis lymphadenitis compared with the patients with
pulmonary tuberculosis. However, the sensitivity of IGRT
was reported to be considerably low (45%) in bone-joint
tuberculosis. In our study, TST positivity (63.8%) was found
to be higher compared with IGRT positivity (55.2%) in pa-
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tients in whom TST and IGRT were studied together, but
the difference was not statistically significant. When our
study is evaluated in view of the literature, it can be stated
that IGRT alone is not superior to TST in geographic ar-
eas where the incidence of tuberculosis is high and it is
appropriate to evaluate patients with clinical, radiologic,
and microbiologic data in combination with TST.

Treatment of extrapulmonary tuberculosis is generally
similar to that of pulmonary tuberculosis; its duration
may be longer according to the region involved. How-
ever, it can be stated that children generally tolerate an-
tituberculosis drugs better than adults (27). In our study,
elevated tranaminase levels were found with a rate of
2.8% and anaphylaxis was found with a rate of 1.4%. In
addition, the development of complications should be
closely monitored in these patients who have a high life
expectancy because the possibility of extension of the dis-
ease is high. In our patient group, complications includ-
ing hydrocephalus, kyphoscoliosis, and hydronephrosis
were observed in six patients.

The limitations of our study include the relatively low
number of patients and retrospective design. However,
we think that our study is important in terms of contribut-
ing to our country’s data related to pediatric tuberculosis.

In conclusion, clinical, laboratory, and radiologic data
should be evaluated in combination when making a di-
agnosis of EP-TBC in children. Interferon gamma release
tests alone are not superior to TST and they should be
used in combination in the diagnosis.
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