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Abstract 
 
Introduction. After the contact with a patient suffering 
from tuberculosis (TB), previously healthy children 
have 1%–16% possibility to develop the disease. TB di-
agnosis in children is not easy to confirm so 15%–25% 
of cases remain undiagnosed. Case report. A 15-year-
old-boy was hospitalized with productive cough, pain in 
the right flank area, fever, and fatigue, loss of appetite 
and night sweats. One of the boy's uncles was cured of 
tuberculosis, another uncle had active tuberculosis and 
both of them were in contact with the boy, but they did 
not live in the same household. During the physical ex-
amination, the child was febrile, with dyspnea, pale, 
with profuse sweating, debilitate. BCG (Bacillus Cal-
mette – Guérin) scar was present. The auscultatory find-
ings of the lungs showed quiet breathing from the scap-
ula to the right lung base and chest radiography sug-
gested massive right sided pleuropneumonia. The pa-
rameters of the inflammation were high and Mycobacte-
rium tuberculosis (MTB) was not found in the samples of 
sputum and gastric lavage. Pleural puncture revealed 

exudative nature in the aspirated fragment. Cytology 
was nonspecific, the MTB was not found and the 
planted surfaces on Lowenstein-Jensen remained sterile. 
Tuberculin skin test (TST) – Mantoux was positive (+ 
10 mm), Interferon Gamma Release Assay (Quan-
tiFERON-TB GOLD In-Tube) was negative. The boy 
was unsuccessfully treated with broad spectrum antibi-
otics. By video-assisted thoracoscopy, the pleural tissue 
clip confirmed the benign chronic granulomatous proc-
ess, while histochemical staining did not show MTB. 
The treatment with anti-TB medication led to clinical 
and radiographic recovery. The boy is now in good gen-
eral condition, without consequences of the disease. 
Conclusion. This case report pointed out the impor-
tance of risk factors and difficulties in diagnosing TB in 
children. 
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Apstrakt 
 
Uvod. Nakon kontakta prethodno zdrave dece sa obolelim 
od tuberkuloze (TB) mogućnost razvoja bolesti iznosi 1%–
16%. Dijagnozu TB kod dece nije lako potvrditi tako da 
15%–25% slučajeva ostaje nedijagnostikovano. Prikaz 
slučaja. Dečak star 15 godina hospitalizovan je zbog produk-
tivnog kašlja, bola u desnom slabinskom predelu, povišene 
temperature, malaksalosti, gubitka apetita i noćnog znojenja. 

Jedan dečakov ujak izlečen je od tuberkuloze, drugi ujak ima 
aktivnu tuberkulozu, obojica su bila u kontaktu sa dečakom, 
ali ne žive u istom domaćinstvu. Pri fizikalnom pregledu bo-
lesnik je bio febrilan, dispnoičan, bled, sa profuznim znoje-
njem, adinamičan. BCG (Bacillus Calmette – Guérin) ožiljak 
je prisutan. Radiografija grudnog koša ukazivala je na masiv-
nu desnostranu pleuropneumoniju. Parametri inflamacije su 
bili povišeni, a u uzorcima sputuma i gastričnog lavata nije 
nađen Mycobacterium tuberculosis (MTB). Pleuralnom punk-
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cijom, utvrđeno je da je punktat eksudativne prirode. 
Citološki pregled bio je nespecifičan, nisu nađeni MTB i sve 
zasejane podloge na kulturi Lowenstein-Jensen ostale su ste-
rilne. Tuberkulinski kožni test Mantoux bio je pozitivan 
(+10 mm). Interferon Gamma Release Assay (QuantiFE-
RON-TB GOLD in-Tube) bio je negativan. Dečak je bez 
uspeha lečen antibioticima širokog spektra dejstva. Video–
asistiranom torakoskopijom, isečak tkiva pleure potvrdio je 
da se radi o benignom, hroničnom granulomatoznom pro-
cesu, dok histohemijskim bojenjem nisu viđeni MTB. 
Započeto lečenje antituberkuloticima dovelo je do kliničkog 

oporavka i radiografske regresije. Dečak je sada dobrog 
opšteg stanja, bez sekvela bolesti. Zaključak. Ovaj prikaz 
slučaja ukazao je na značaj faktora rizika, kao i otežano 
dijagnostikovanje TB kod dece. Auskultacijom pluća 
ustanovljeno je nečujno disanje od skapule desno ka bazi 
pluća. 
 
Ključne reči: 
tuberkuloza pluća; deca; dijagnostičke tehnike i 
procedure; dijagnoza, diferencijalna; bakteriologija; 
lečenje lekovima. 

 

Introduction 

Infection with Mycobacterium tuberculosis (MTB), do-
es not always lead to active illness 1–5. After the contact of 
previously healthy children with people suffering from tu-
berculosis (TB), the possibility of development of active il-
lness is 1%–16%. The highest risk is during the first two 
years after the infection and declines over time 6–10. The 
symptoms of TB may arise from the respiratory tract, the co-
ugh longer than 2–3 weeks, chest pain, shortness of breath, 
blood coughing, or non-specific loss of appetite, fatigue, pro-
longed fever, chills, weight loss, night sweats 1–5, 11. In the 
pediatric intensive care units, 19% of all severe pneumonia 
develop from TB 12, 13, and the incidence of TB pleural effu-
sion is about 16% of all pleural effusions 14, 15.  

The diagnosis is based on history, physical examinati-
on, radiographic findings (chest X-ray and computed 
tomography), microscopy and culturing bacteria from spu-
tum, gastric lavage, bronchoscopy, pleural puncture, or vi-
deo-assisted thoracoscopy (VATS) of obtained content or 
tissue view, tuberculin skin test (TST), Interferon Gamma 
Release Assay (IGRA), response to the use of broad-
spectrum antibiotics and physician assessment 1–5, 12–18. Be-
cause of the difficulty in obtaining adequate samples for 
laboratory tests, the diagnosis is not easy to confirm; 15%–
25% of all suspected cases remain undiagnosed despite the 
use of combined diagnostic methods 1, 5, 16.  

Case report 

A 15-year-old boy was hospitalized at the Clinic of Pe-
diatrics, Clinical Centre Kragujevac due to five-day produc-
tive cough, the pain in the right flank area and elevated tem-
peratures up to 39°C. Twenty days before the admission to 
hospital the boy had a sense of fatigue, malaise, loss of appe-
tite and night sweats. 

History taking revealed two uncles with tuberculosis. 
One uncle was cured successfully three years ago, and the 
other was currently under treatment. The boy lived with his 
parents of middle socioeconomic status, away from the un-
cles, but he was in frequent contacts with them. 

On the day of admission the boy’s body mass was 49 kg 
(-5 kg), height 164 cm (P25) with body mass index 18.22 
kg/m2 (P25-10). He was aware, debilitate, febrile (38.2°C), pa-

le, with dyspnea and profuse sweating. Post vaccine Bacillus 
Calmette-Guerin (BCG) scar of 3 mm was present. 

Chest respiratory movements were regular with a slight 
lag from the right. The auscultatory finding showed from the 
middle of the scapula to the right lung base treacherous muf-
fled sound, with a weakened pectoral fremitus and inaudible 
breathing; oxygen saturation (SaO2): was 93%. 

Peripheral blood laboratory analyses showed: 
erythrocyte sedimentation rate 60 mm/h; hemoglobin – 107 
g/L; leukocytes – 17.8 × 109/L (lymphocyte dominance 10.2 
× 109/L); C-reactive protein (CRP) – 102.5 mg/L; fibrinogen 
– 5.151 g/L. Elevated levels of total cholesterol (5.91 
mmol/L), low density lipoprotein (LDL) cholesterol (4.01 
mmol/L) and triglycerides (2.32 mmol/L) were found. Other 
biochemical analyses were within normal range. IgM serolo-
gic result of the Mycoplasma pneumoniae was negative. 
Humoral immunity (IgM, IgG, IgA) showed normal values. 

Chest X-ray showed large right sided pleural effusion 
up to the height of the 4th rib front corners (Figure 1). 

 

 
Fig. 1 – Chest radiography (X-ray) – large pleural 

effusion to the height of the front corners of IV ribs. 
 

Ultrasonography of the abdomen showed that liver, gall 
bladder, pancreas, spleen, kidneys and bladder were normal. 
No free fluid or enlarged lymph nodes in the abdomen were 
found. Ultrasound examination of the heart showed the peri-
cardium without pleural effusion. Due to radiographically 
revealed pleural effusion, the pleural puncture was perfor-
med and 500 mL of serohemorrhagic content was evacuated. 
The material was sent to biochemical, cytological and bacte-
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riological analyses, staining by Zeihl-Neelsen method and 
seeding in Lowenstein–Jensen medium. 

Cytological examination showed gray content with non-
structured smear but with erythrocytes, lymphocytes, rare 
polymorphonuclear leukocytes and only a few macrophages 
and mesothelium cells. 

Biochemical examination confirmed the exudative con-
tent in the pleural cavity. The ratio of proteins in the pleural 
aspirate/serum > 0.5 (59/80 g/L = 0.74), the ratio of lactate 
dehydrogenase (LDH) in the pleural aspirate/serum > 0.6 
(897/362 U/L = 2.48) were found. 

Neelsen staining did not show Mycobacteria, and plan-
ted surfaces on Lowenstein-Jensen medium remained sterile. 

Tuberculin skin test (Mantoux) was positive (+10 mm), 
IGRA (QuantiFERON-TB GOLD in-Tube) test was negati-
ve. The treatment began with administration of broad spec-
trum antibiotics (cephalosporins of the third generation, mac-
rolides, carbapenems), and bronchodilators, as well as the 
use of symptomatic treatments. After two weeks of treat-
ment, there was a partial improvement of the clinical picture: 
reduction in symptoms (temperature decreased to 37.5°C, 
with less dyspnea), together with partial regression of radio-
logical pleural effusion on the right side. Due to incomplete 
radiographic regression of pleural effusion and maintenance 
of subjective symptoms (night sweats, loss of appetite) 
VATS was indicated. 

With this procedure, the clip of pleural tissue was taken 
for histological and Ziehl-Neelsen analyses. According to the 
histological analysis, benign, chronic granulomatous process 
was found, with parts of caseous foci, which could 
morphologically be tuberculosis process (according to the 
findings of pathologist at Military Medical Academy, Bel-
grade, Serbia). 

 

 
Fig. 2 – Chest radiography (X-ray) two weeks after the 

introduction of antituberculosis treatment. 
 

Taking into consideration the above findings, and 
especially the fact that the boy had been in contact with TB 

patients, clinicians decided to begin anti-tuberculosis treat-
ment following the standard regime. The therapy included 
the first line drugs (isoniazid, rifampicin, pyrazinamide, et-
hambutol) and orally administered corticosteroids, H2-
receptor blockers and vitamin B6. After a week of anti-
tuberculosis treatment, significant clinical, laboratory and ra-
diographic improvement was found (Figure 2), with the loss 
of symptoms (no fever, no night sweats), improvement of 
physical findings in the lungs and reduction of biohumoral 
inflammation parameters (SE – 10 mm/h, CRP – 1.9 mg/L). 

After two months of initial antituberculosis treatment 
the chest radiography showed significant radiological regres-
sion of pleural effusion (right costophrenic sinus shaded with 
small shadow estuary, horizontal posterior was shown in the 
lateral part, the suspected small traction of the apical pleural 
on the right) (Figure 3). 

After continual phase of the treatment (during four 
months and administration of two drugs), chest radiography 
showed complete radiographic regression of right sided pleu-
ral effusion. 

 

 
Fig. 3 – Chest radiography (X-ray) after two months of 

antituberculosis treatment. 

Discussion 

TB in children makes 5%–20% of the total, and about 
74,000 children in the world die every year 4, 19, 20. According 
to Serbian Report on Tuberculosis, the morbidity rate in all 
age groups is 17 : 100,000, whereas the morbidity rate in 
children population is 6.425 : 100,000 with specific 
morbidity rate of 8.5 : 100,000 in the population aged 15–19 
years 21. After the contact with an adult suffering from 
pulmonary TB, the possibility of developing active disease is 
created in 1%–16% of previously healthy children with pre-
served immunity 6–10. Studies have shown that the different 
countries have different percentage of illness after the con-
tact. The highest percentage of TB after the contact was fo-
und in the Netherlands study 6 whereas much lower inciden-
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ce of 3% was reported in a Chinese study 7, followed by 
considerably lower results in a Vietnam study (0.7%) 8 and 
0.3% in a Norway study 10. These data indicate that the con-
tact with the patient is not sufficient per se for the develop-
ment of disease. The risk increases due to prolonged exposu-
re, higher concentration of infected droplet nuclei MTB in 
the air, less volume of the joint space, lack of ventilation and 
direct sunlight and social factors 9, 22, 23.  

Most of the predisposing factors were present in our pa-
tient and recent contact with the TB patient was among the 
most important ones. The risk of development of the disease 
is highest during the first year of the contact and ranges up to 
50% 6–10, 22, 23. In the incidence of TB, genetic predisposition 
has an important role as well 24, 25.  

Although the diagnosis of TB in children is more diffi-
cult, according to Marais et al. 11 classic clinical symptoms 
may indicate TB in children in almost 63% cases. 

When parameters of increased inflammation are added 
to positive X-ray, the percentage of suspected TB increases 
to 80% 1, 4, 5, 16.  

In 87% cases, non-invasive methods such as chest 
radiography with elevated inflammatory parameters and a 
positive Tuberculin skin test confirm the diagnosis of tuber-
culosis 26. Thorax computered tomography (CT) is also re-
commended in cases of suspected TB. The boy’s mother re-
fused this proposed diagnostic procedure due to the risk of 
radiation, and several studies described the possibility of ne-
gative TB diagnostics after CT 1, 2, 4, 5, 16, there fore we did not 
perform it. After the contact with a TB patient, Tuberculin 
Skin Test is positive in 50%–60% patients and the almost 
same percentage is with IGRA test. If the two tests are com-
bined, the percentage is slightly higher 1, 2, 16, 17, 26, 27. After 
special staining, the percentage of positive findings of spu-
tum smear microscopy in children ranges from 1%–15%, and 
Lowenstein sown crops are positive in 10%–20% (and in 
best cases in children, it is 50%) 1, 2, 5, 16, 26. Some researchers 
found that better results were obtained from seeding gastric 
lavage in comparison to sputum 28. The test of nucleic acid 
amplification as well as the Xpert MTB/RIF (susceptibility 
testing for rifampicin) test are not performed in our center 
due to technical reasons, although a large group of experts in 
the countries with high prevalence of TB, such as India, no 
longer recommend them in diagnostics of TB in children 1, 19. 

It is recommended that TB is examined in each bron-
chopneumonia with pleural effusion. In addition, in TB 
pleurisy the inflammation is located in lungs in 20%–40%, 
which is not initially recognized in the lung radiography. For 

larger pleural effusion, the thoracentesis is indicated due to 
diagnostic and therapeutic importance. In pleural aspirate du-
ring the cytological examination the mononuclear cells are 
found in 90%, and in 92% the definite diagnosis of this dise-
ase is histologically confirmed. In children, TB pleurisy has 
a good prognosis and it usually resolved without consequen-
ces 12, 14, 15. This was the case with the patient we presented. 

During the hospitalization of a child with severe pleurop-
neumonia and period for collecting the test results for confirma-
tion of TB, it is necessary to administrate the initial antibiotic 
therapy in addition to other measures 12, 13. Poor therapeutic re-
sponse to broad spectrum antibiotics is the new protocol consi-
dered as another diagnostic guide for TB 1–5, 19, 20. 

After all diagnostic methods were exhausted in our pa-
tient, and when the treatment with broad-spectrum antibiotics 
began, the X-ray shadow of pleural effusion was still present; 
therefore it was decided to do VATS in order to confirm hi-
stopathological process. VATS was introduced as a diagno-
stic method for TB 15–20 years ago, but in the developing 
countries its application began just ten years ago 29, 30. Even 
larger centers than ours do not apply it as a diagnostic met-
hod for TB, especially with children population 18, 30. The in-
dication should be considered in each particular case. 

Despite the absence of TB bacteriological confirmation, 
due to the clear persistence of risk factors for developing TB, 
clinical symptoms, maintenance of elevated markers of in-
flammation besides antibiotic treatment and lung radiograp-
hic findings, antituberculosis therapy was administered and 
led to healing of the child. 

There is no gold standard for TB diagnosis in some ca-
ses, and, sometimes positive clinical findings and epidemio-
logical data are enough for beginning of antituberculosis 
treatment. Despite the use of the old and introduction of the 
many new diagnostic procedures, primarily the development 
of immunological tests (IGRAs false negative results in chil-
dren according to some new data from literature), the global 
burden of TB diagnosis still remains significant 2, 4, 31, 32, 33. In 
the presented case only the clinical suspicion of TB, a border 
level of TST (the criteria for positivity is 6–10 mm for BCG 
vaccinated patients) and chest radiography verifying severe 
bronchopneumonia were the criteria for introduction of anti-
tuberculosis therapy 1–5, 19, 20. 

Conclusion 

This case report pointed out the importance of risk fac-
tors and difficulties in diagnosing TB in children. 
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