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Abstract

Oz

Objective: Childhood tuberculosis constitutes an important part of the
global burden of tuberculosis. Childhood tuberculosis is also important
in that it shows that the burden of tuberculosis continues in society. In
our study, demographic, clinical, radiological features and treatment mo-
dalities of childhood tuberculosis cases were evaluated during 3 years.

Material and Methods: This study covers 33 children diagnosed with
tuberculosis in the Adana Numune Training and Research Hospital
Department of Pediatrics between January 2012 and December 2014.

Results: Eleven of the 33 children with tuberculosis were male (33%) and
22 were female (66%) and the median age was 11 (1-17) years. Of the
patients, 14 (42%) were pulmonary tuberculosis and 19 (57%) were ex-
trapulmonary tuberculosis. 14 cases (42%) were primary pulmonary tu-
berculosis, 14 (42%) were tuberculosis of superficial lymph node, 2 (6%)
were miliary tuberculosis, 1 (3%) were tuberculous meningitis, 1 (3%)
were intestinal tuberculosis, 1 (3%) were vertebra tuberculosis. House-
hold contact was present in 50% of patients who received a diagnosis of
pulmonary tuberculosis and in 32% of patients who received a diagno-
sis of extrapulmonary tuberculosis. Weight loss and fever were the most
common complaints. 36% in pulmonary tuberculosis, 32% in extrapul-
monary tuberculosis had tuberculin skin test positivity. Acid-resistant
bacilli (ARB) was positive in 6 (18%) of the patients. 15% of the patients
had culture positivity. Treatment regimens were well tolerated in pulmo-
nary and extrapulmonary tuberculosis. The treatment was interrupted
because only the findings of acute hepatitis developed during the first
month of treatment in one patient. A patient was died.

Girig: Cocukluk c¢adi tliberkillozu diinya capinda tiiberkiloz yikinin
onemli bir kismini olusturmaktadir. Cocukluk cagi tuberkilozu top-
lumda tuiberkiloz ylkiniin devam ettigini gostermesi bakimindan da
onemlidir. Calismamizda 3 yillik stirede ilimizdeki cocukluk cagi tuiber-
kuloz olgularinin demografik, klinik, radyolojik 6zellikleri ve tedavi yon-
temleri degerlendirildi.

Gereg ve Yontemler: Bu calisma Ocak 2012-Aralik 2014 tarihleri arasin-
da Adana Numune Egitim ve Arastirma Hastanesi Cocuk Saghgi ve Has-
taliklari Kliniginde tlberkiloz tanisi alan 33 cocugu kapsamaktadir.

Bulgular: Otuz U¢ tlberkillozlu ¢cocuk hastanin 11 (%33.3)'i erkek, 22
(%66.7)'si kiz olup, ortanca yas 13 (1-17) yil idi. Hastalarin 14 (%42)'u ak-
ciger tiiberkilozu, 19 (%57)'u akciger disi tiiberkiloz idi. Tutulum yerine
gore incelendiginde hastalarin 14 (%42)'G primer akciger tuberkilozu,
14 (%42)'U yuzeysel lenf bezi tlberkilozu, 2 (%6)'si miliyer tuberki-
loz, 1 (%3)'i tiberkiiloz menenijit, 1 (%3)'i intestinal tiiberkiloz, 1 (%3)'i
vertebra tiiberkiloz idi. Ev i¢i temas Oykusi akciger tlberkilozu tanisi
alan hastalarin %50'sinde, akciger disi tiberkiloz tanisi alan hastalarin
%32'sinde mevcuttu. Kilo kaybi ve ates en sik rastlanan sikayetlerdi. Ak-
ciger tiiberkiilozunda %36, akciger disi tiiberkiilozda %32 tuberkdlin cilt
testi pozitifligi vardi. Hastalarin 6 (%18)’sinda aside direncli basil (ARB)
pozitif saptandi. Hastalarin %15'inde kultirde lireme mevcuttu. Tedavi
rejimleri akciger ve akciger digi tiberkilozda iyi tolere edildi. Yalnizca bir
hastada tedavinin ilk ayinda tedaviye ara verecek dlizeyde transaminaz
yuksekligi saptandigindan tedaviye ara verildi. Bir hasta kaybedildi.
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Conclusion: In this study, extrapulmonary tuberculosis was more com-
mon than pulmonary tuberculosis. It was determined that the treatment
was generally well tolerated and the culture positivity rates were low.

Keywords: Tuberculosis, childhood, pulmonary, extrapulmonary

Introduction

Tuberculosis (TB) infection and disease are seen in devel-
oping countries, especially in children with increasing fre-
quency (1). Pediatric tuberculosis is an indicator of the fact
that tuberculosis in adults is not controlled and is the basis
of adult TB cases. Therefore, the identification and effective
treatment of children with tuberculosis in the community is
an important point in the fight against TB (2).

Today, there are problems in microbiological confirmation
of childhood tuberculosis diagnosis. Initial criteria for the di-
agnosis of tuberculosis are history of contact with tuberculo-
sis patients, tuberculin skin test (TST) positivity and positive
radiological findings. For final diagnosis, the agent should be
detected with microbiological methods. Detection of TB bacil-
li with microscopic examination is the fastest and most useful
method in diagnosis. However, the indicator with the highest
diagnostic value is to suspect from the disease undoubtedly
(3,4).

In our study, the in-and out of-house contact features of
TB patients who were diagnosed and treated in our clinic,
their immunization status, their complaints, their laboratory
and radiological data, TST results, culture results, treatment
regimens, and the distribution of the disease according to the
lungs and out of the lungs were evaluated and we aimed to
determine the characteristics of the disease in our region.

Materials and Methods

This study includes retrospectively evaluating 33 cases diag-
nosed with TB in the Pediatric Clinic of Adana Numune Training
and Research Hospital between 1 January 2012 and 31 Decem-
ber 2014. History, clinical, radiological, microbiological and oth-
er laboratory findings were evaluated for the diagnosis of tu-
berculosis, analyzing the files obtained from the archive of the
hospital. Patients with only pulmonary parenchymal involve-
ment, and possible clinical, radiological and microbiological tu-
berculosis are defined as pulmonary tuberculosis, and patients
who have clinical findings belonging to organs other than lung
parenchyma and are diagnosed with tuberculosis radiologi-
cally, microbiologically and histo-pathologically are defined as
non-pulmonary tuberculosis. The contact history of patients in-
cluded in the study with adult patients with tuberculosis was
obtained from the history part of the patient files. Whether

Sonug: Bu calismada akciger digi tiiberkiloz akciger tlberkiilozundan
daha yaygin olarak saptandi. Tedavinin genellikle iyi tolere edildigi ve
kaltur pozitifligi oranlarinin diisiik oldugu saptandi.

Anahtar Terimler: Tuberkiloz, cocukluk ¢agi, akciger, akciger disi

the patients were vaccinated was evaluated by looking at their
vaccination cards, and in patients without vaccination card by
looking at BCG scars.

Acid resistant bacillus (ARB) was analyzed from sputum of
the patients who could discharge sputum and from fasting gas-
tric juice, for three days at early hours before stomach began
to peristaltism the swallowed lung secretions during night and
before the child moved after eight-ten-hour fasting period, of
the patients who could not discharge sputum and who were
in small age. Lumbar puncture was performed in patients who
were thought to have tuberculosis meningitis and miliary tu-
berculosis, and ARB and culture were sent.

The tuberculin skin test was performed by the trained nurse
using a tuberculin injector on the volar side of the left forearm
by applying 0.1 mL of PPD solution intradermally according to
the Mantoux method. The transverse diameter of the indura-
tion that occurred 48 hours after the application was measured
by a pediatric infectious disease specialist or a pediatrician with
the ballpoint pen method. Ethical approval was obtained by
the decision numbered 131 and dated 11.03.2015 of Adana Nu-
mune Training and Research Hospital non-interventional Clini-
cal Research Ethics Board.

Statistical Analysis

Statistical analysis was performed using the Statistical Pack-
age for Social Sciences version 20 (IBM Corp., Armonk, NY, USA)
program. Whether the numerical measurements in the study
group provided the assumption of normal distribution were
tested by Shapiro Wilk test, the descriptive statistics of the nor-
mal distribution groups were calculated as mean + standard
deviation, and the descriptive statistics of those who did not
show normal distribution were calculated as median (min-
max). Categorical data are provided in the form of percentage
(%). Chi-square test was used to compare categorical measure-
ments between groups. T test was used in the case assumptions
were met in comparison of numerical measurements between
groups, and Mann-Whitney U test was used if assumptions
were not met in independent groups. The significance limit was
defined as p< 0.05.

Results

Of the 33 children with tuberculosis, 11 (33.3%) were male
and 22 (66.7%) were female. The median age was 13 (1-17).
When tuberculosis patients were examined according to their
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place of residence, 14 (42%) patients had pulmonary tuber-
culosis and 19 (57.6%) patients had non-pulmonary tuberculo-
sis. When they were examined in terms of involvement area,
14 patients (42.5%) had primary pulmonary tuberculosis, 14
(42.5%) had superficial lymph node tuberculosis, 2 (6%) had
miliary TB, 1 (3%) had tuberculosis meningitis, 1 (3%) had in-
testinal tuberculosis, and 1 (3%) had vertebral tuberculosis
(Pott disease).

Of the patients with pulmonary tuberculosis, 11 (78.6%)
were female and the mean age was 13.5 £ 5.53 years. Of the
patients diagnosed with non-pulmonary tuberculosis, 11
(57.8%) were female and the mean age was 12 + 4.99 years
(Table 1). There was no significant difference between the
mean age of the patients with pulmonary tuberculosis and
patients with non-pulmonary tuberculosis (p= 0.67). In 7
(50%) of the patients diagnosed with pulmonary tuberculosis,
there was a history of in-home contact, 2 (14.3%) had histo-
ry of out off-house contact, and 5 (35.7%) had no history of
contact. In 6 (31.6%) of the patients diagnosed with non-pul-
monary tuberculosis, a history of in-home contact was found,
and 13 (68.4%) did not have a history of any contact (Table 1).

In 9 (64%) of the patients diagnosed with pulmonary tu-
berculosis, BCG scar was present, and 5 (36%) had no BCG scar.
In 15 (79%) of the patients diagnosed with non-pulmonary tu-
berculosis, BCG scar was present, and 4 (21%) had no BCG scar.

The most common complaints were weight loss (45.4%),
fever (42.4%), lymphatic swelling (42.4%), coughing (42.4%)
and night sweats (36.3%) (Table 2). One (3%) patient with Pott
disease had complaints of inability to walk, urinary and fecal
incontinence.

When the physical examination findings of the cases were
examined, physical examination findings were normal in 7
(50%) of the patients with pulmonary tuberculosis. As lung
listening findings, 4 patients (28.6%) had diffuse crepitant
rale, 2 (14.3%) had wheezing and 1 (7.1%) had coarse rale and
wheezing. Of the patients diagnosed with non-pulmonary tu-
berculosis, 14 had superficial lymph node tuberculosis and all

had lymphadenopathy (LAP) as a physical examination find-
ing. 9 (65%) of the patients had cervical, 2 (14%) had subman-
dibular, 1 (7%) had inguinal, 1 (7%) had supraclavicular and 1
(7%) had axillary lymph node.

Acid-resistant bacillus (ARB) was analyzed in fasting gas-
tric juice of all of 14 patients with pulmonary TB diagnosis for
three consecutive days and it was positive in 4 (28.6%). Out of
19 patients diagnosed with non-pulmonary tuberculosis, 15
had at least 1 ARB analysis in body fluids and total 2 patients
including 1 patient with TB meningitis and 1 patient with di-
agnosis of miliary TB (13.3%, 2/15) had positive ARB.

Mycobacterium tuberculosis culture was sent from all 14 pa-
tients diagnosed with pulmonary TB. M. tuberculosis growth
was detected in a total of 3 (21.4%) patients (in sputum of 1
patientand in AMS of 2 patients). Out of 19 patients diagnosed
with non-pulmonary TB, M. tuberculosis culture of 15 patients
was sent and Tuberculosis growth was detected in AMS of to-
tally 2 (13.3%, 2/15) patients (1 patient with TB meningitis and
1 patient with miliary tuberculosis). No multi-medicine resis-
tance was found in any of the patients with culture growth.

It was detected that one patient with pulmonary tuber-
culosis had lobectomy in histopathological examination and
it also revealed granulomatous inflammation and necrosis.
Out of the patients diagnosed with non-pulmonary tubercu-
losis, 14 (73.7%) had total lymph node excision, 1 (5.3%) had
bone biopsy and 1 (5.3%) had appendectomy. When the his-
topathological results of lymph node excisional biopsies of
patients diagnosed with tuberculosis lymphadenitis were ex-
amined, caseificated granulomatous inflammation was found
in 11 patients (78.6%) and granulomatous inflammation was
detected in 3 (21.4%) patients.

When the TST results of the cases were examined, of the
patients with pulmonary tuberculosis, 5 (35.7%) had a posi-
tive TST and 9 (64.3%) had a negative TST. In patients with BCG
vaccine scar, TST positivity was found to be 44.4%, whereas
TST positivity was found to be 20% in patients without BCG
vaccine scar. Of the patients diagnosed with non-pulmonary

Table 1. Demographic characteristics and laboratory findings of patients in terms of tuberculosis location

Number of Contact ARB

patients n Gender Age* (year) TST ** history positivity Culture positivity
Pulmonary 11 (78.6%) females 7 (50%) ***
Tuberculosis 14 3 (21.4%) males 135+553 5(35.7%) 2 (14.3%) **** 4 (28.6%) 3(21.4%)

2 (10.5%)
- 0,

Non-pulmonary 19 11 (57.8%) females 124499 6 (31.6%) 6 (31.6%) *** 2(105%) | *Mean+ standard
Tuberculosis 8 (42.2%) males deviation

* Mean + standard deviation,
**Tuberculin skin test positivity,
*** In-home contact history,
**¥% Qut-of-home contact history.
TST: Tuberculin skin test, ARB: Acid resistant bacillus.
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Table 2. Distribution of complaints of patients diagnosed with
tuberculosis

Number of

Symptoms patients (n) Percentage (%)
Weight loss 15 454
Fever 14 424

welling in
Eyriphggland 14 424
Cough 14 424
Night sweating 12 36.3
Sputum extraction 9 27.2
Loss of appetite 8 242
Nausea/vomiting 8 24.2
Dyspnea 4 12.1
Headache 4 12.1
Chest pain 2 6
Stomachache 2 6
Non-Symptoms 2 6
Hhemoptysis 1 3
Other (unable to
walking, urinary and 1 3
stool incontinence)

tuberculosis, 6 (31.6%) had positive TST and 13 (68.4%) had
negative TST. In patients with BCG vaccine scar, TST positivity
was found to be 33.3% and TST positivity was 25% in patients
without BCG vaccination scar.

Pneumonic infiltration and hilar LAP were the most com-
mon findings in the anteroposterior chest radiographs (PAAG)
of patients with pulmonary tuberculosis, and these findings
were found in 6 (42.9%) of the patients. 3 (21.4%) of the pa-
tients had hilar LAP, 2 (14.3%) had pneumonic infiltration, 1
(7.1%) had cavity and 1 (7.1%) had endobronchial spread.
While 17 (89.5%) of the patients with non-pulmonary tubercu-
losis had normal POAG, there were miliary spread findings on
chest radiographs of patients with miliary TB. 5 (41.7%) of 12
patients with pulmonary tuberculosis who underwent com-
puted tomography had pneumonic infiltration and hilar LAP, 3
(25%) had hilar LAP, 2 (16.7%) had pneumonic infiltration and
cavity, and 2 (16.7%) had pneumonic infiltration, hilar LAP and
endobronchial spread. Of 8 patients with non-pulmonary tu-
berculosis who underwent computed tomography, 1 (12.5%)
had paratracheal LAP and 1 (12.5%) had axillary LAP. Thorax
tomography was normal in 6 (75%) patients.

The initial treatment of 6 patients (42.8%) diagnosed with
pulmonary tuberculosis was isoniazid-rifampicin-pyrazin-
amide and the initial treatment of 8 (57.2%) was isoniazid-ri-
fampicin-pyrazinamide-ethambutol. At the end of the second
month, the treatment was continued with isoniazid-rifampi-
cin. 3 patients (21.4%) received treatment for 6 months, 8 pa-
tients (57.1%) received treatment for 9 months, and 1 patient

(7.1%) received treatment for 12 months, and 1 patient (7.1%)
had no follow-up, and 1 (7.1%) left the treatment. One patient
who was diagnosed with miliary TB died due to recurrent ven-
triculo-peritonoeal shunt infection and recurrent pneumonia.
It was detected that the treatment period of one patient with
a diagnosis of miliary TB, 1 with TB meningitis, 1 with intes-
tinal TB and 1 with pott disease lasted 12 months. Fourteen
patients who were diagnosed with superficial lymph node TB
were treated for 6 months. The initial treatment of 14 patients
diagnosed with superficial lymph node TB was isoniazid-ri-
fampicin-pyrazinamide for 2 months and the continuation
treatment was isoniazid-rifampicin for 4 months.

In 8 (24.3%) of the patients diagnosed with tuberculosis,
side effects were observed. 6 (18.2%) patients had high levels
of uric acid and 2 (6.1%) had increase in liver enzymes. High
level of uric acid was detected in 5 of 6 patients in the first
month of treatment while high level of uric acid was detect-
ed in 1 in the third month of treatment. The high level of uric
acid was not sufficient to interrupt treatment. Liver enzyme
increase was detected in 2 of 2 patients in the first month of
treatment and 1 patient had moderate transaminase eleva-
tion, while the other patient had high transaminase at acute
hepatitis level. In this patient, all medications were discontin-
ued and treatment was resumed when liver enzymes were
normal.

Discussion

Tuberculosis is the ninth cause of deaths resulting from
a single infectious agent worldwide (5). Although childhood
tuberculosis is ignored by many clinicians and tuberculosis is
seen as an adult disease, it may cause pulmonary and non-pul-
monary disease in children, especially in societies with low so-
cioeconomic status (6). Childhood TB is a completely curable
disease if diagnosed. A delay in diagnosis and treatment is also
important in terms of causing disruption of the TB control pro-
gram in the society (6).

According to the 2015 Tuberculosis Control Report pub-
lished by TR Ministry of Health, Turkey Heath Agency, 41.2% of
the patients in all age groups are female and 58.8% are male.
And also, the male/female ratio is 1.7 according to the World
Health Organization (5,7). In our study, 66.7% of the patients
were female and 33.3% were male. The mean age of the cases
was 13 £ 5.14 in our study and it is a high value compared to
the children series in the literature (8,9). One of the possible rea-
sons is the age of contact with bacillus. It is observed that lung
involvement is lower than the literature in terms of distribution
according to the location in the body (7,8,10). The reason for
this difference may be the old age of the cases, late consultation
or late diagnosis. The most common form of non-pulmonary
tuberculosis in children is superficial lymph node tuberculo-
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sis and the frequency order of other forms of non-pulmonary
tuberculosis is tuberculosis meningitis, tuberculous pleurisy,
miliary tuberculosis, bone-joint tuberculosis, respectively (11).
Similarly, the most common form of non-pulmonary tubercu-
losis in our study was superficial lymph node tuberculosis. The
frequency order of other forms of non-pulmonary tuberculosis
is tuberculosis, tuberculosis meningitis, intestinal tuberculosis
and vertebral tuberculosis, respectively.

The presence of a history of contact with the patient with tu-
berculosis has an important role in the diagnosis of childhood
tuberculosis. Tuberculosis infection in children is mostly caused
by adults with TB and the most common form of contact is in-
home contact (10). In our study, the history of in-home contact
was found in 50% of the patients diagnosed with pulmonary tu-
berculosis and the history of out off-house contact was found in
14.3% of the patients while there was no any history of contact
in 35.7% of the patients. 31.6% of the patients diagnosed with
non-pulmonary tuberculosis had a history of in-home contact.

Cough, night sweats, weight loss, and fever which are the
most common complaints are not special to tuberculosis. They
are given in the most frequent and close proportions in vari-
ous series (12). In our study, the patients’initial symptoms were
similar; weight loss, cough, fever, swelling of the lymph gland
and night sweat. The reason for the high rate of admission due
to swelling in the lymph nodes was thought to be the fact that
the patients who were admitted to the neighboring hospitals
due to the swelling in the lymph nodes were directed to our
hospital.

Tuberculosis in adults is not usually seen in children, and the
disease is usually occult in children and different findings may
be observed according to the involvement organ. As a symp-
tom of listening in the lung, ral may be seen in adolescents,
wheezing may be observed in children under one year of age
and sometimes findings resembling foreign body aspiration
can be detected (13). As in literature, the physical examination
findings of the patients diagnosed with pulmonary tuberculosis
were asymptomatic in 50% of the cases, while crepitant ral was
detected in 28.6%, wheezing was detected in 14.3% and rough
ral and wheezing were detected in 7.1% (14). In our study,
physical examination findings of patients with non-pulmonary
tuberculosis were found to vary according to the involvement
organ. All patients diagnosed with superficial lymph node tu-
berculosis had LAP and most of the patients had cervical lymph
nodes as in literature (65%).

Unlike adult tuberculosis, it is often not possible to indicate
bacilli in childhood tuberculosis. The main reason for this is
the difficulty of sampling and weak samples in terms of baci-
li. Tuberculosis bacillus positivity in sputum or gastric juice of
adults was reported to be 75%, whereas in childhood tubercu-

losis, this rate was reported to be less than 20% (14). Similarly,
in our study, 28.6% of patients with pulmonary tuberculosis
were found to have positive ARB. 10.5% of the patients diag-
nosed with non-pulmonary tuberculosis had positive ARB. It
was thought that ARB positivity was lower in the non-pulmo-
nary tuberculosis group because of the high number of cases
with tuberculosis lymphadenitis and the fact that there were
fewer bacilli in the samples than the pulmonary tuberculosis.
M. tuberculosis can be growth at 30-40% rate in culture. (15). In
our study, M. tuberculosis growth was detected at low rate as
in literature and this growth was observed in 21.4% of patients
diagnosed with pulmonary tuberculosis and 10.5% of patients
diagnosed with non-pulmonary tuberculosis.

TST plays an important role in the diagnosis of childhood
tuberculosis. In various studies conducted in our country, it has
been found that TST positivity ranges between 47% and 75%,
and TST has been found to be more positive in the patients
with BCG than patients who did not receive BCG (9,16). How-
ever, many children with BCG vaccination do not develop TST
positivity (14). In our study, as other studies conducted in Tur-
key, TST was positive in 35.7% of patients with pulmonary tu-
berculosis while TST was positive in 44.4% of the patients with
pulmonary tuberculosis with BCG scar. While TST was positive
in 31.6% of the patients diagnosed with non-pulmonary tuber-
culosis, 33.3% of the patients diagnosed with non-pulmonary
tuberculosis with BCG scar had positive TST.

Before the tuberculin skin test is positive in children smaller
than five year-old who have contacted with someone with tu-
berculosis, the miliary tuberculosis and tuberculosis meningitis,
which are the early complications of pulmonary tuberculosis,
may develop with intense lymphohematogen proliferation (1).
In our study, TSTs of patients diagnosed with miliary TB and tu-
berculosis meningitis were negative.

In radiological examination, the main finding in pulmonary
tuberculosis in infants and children is hilar or paratracheal LAP
in a relatively large size and primer infection focus at a less rate.
In adolescents with pulmonary tuberculosis, LAP may be ac-
companied by segmental lesions or infiltration in apex with or
without cavitation like adult active tuberculosis finding (1). In
our study, chest X-Ray was performed in all patients, and the
most common X-Ray finding was the presence of pneumonic
infiltration and hilar LAP in patients with pulmonary tubercu-
losis.

In the last 30 years, in many studies about the effectiveness
of anti-tuberculosis treatment approaches, it is recommended
that the most appropriate treatment period for medicine-sensi-
tive pulmonary tuberculosis is 6 months and the pre-treatment
should start with isoniazid-rifampicin-pyrazinamide as triple
therapy. In many non-life-threatening forms of non-pulmo-
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nary tuberculosis as well as pulmonary tuberculosis, six-month
treatment containing three or four medicines is enough for
pre-treatment. 9-12 months of treatment is recommended for
bone-joint tuberculosis and tuberculosis meningitis (17). In
our study, it is possible to say that the treatment protocols and
treatment period are compatible with the literature and the
treatment is well tolerated.

Conclusion

Childhood tuberculosis is very important beacuse it leads to
reactivation tuberculosis in adulthood period, it may also lead
to waste time due to being diagnosed as bacterial pneumonia,
and it can transform into miliary tuberculosis and tuberculosis
meningitis forms with high mortality and morbidity rates due
to delay in diagnosis and treatment and it should be consid-
ered in the differential diagnosis of infectious diseases in our
country.
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