
TUBERCULOSIS IN 
CHILDREN

ZAHRA POURMOGHADDAS

ISFAHAN UNIVERSITY OF MEDICAL SCIENCES





DIAGNOSIS



TUBERCULIN SKIN TEST(TST)

• The definitive TST uses ۵ tuberculin units (TU) of  purified 

protein derivative (PPD) stabilized in Tween ٨٠, injected 
intradermally with the Mantoux technique, with use of  a ٢٧-

gauge needle and tuberculin syringe, on the volar surface of  
the forear

• Delayed hypersensitivity reaction to TST usually peaks at ۴٨
to ٧٢ hours. In some individuals, reaction occurs after ٧٢ hours 

and should be considered a positive result



TUBERCULIN SKIN TEST(TST)

• The diameter of  induration is measured and recorded in millimeters

• For accuracy, the TST should be interpreted by trained HCP, not by 
a parent or relative.

• An allergic or Arthus-like reaction to TST components occasionally 
causes erythema and induration beginning within hours after 
application, peaking as late as ٢۴ hours (for the Arthus reaction), 
and waning at ۴٨ hours; these are not indications of  M. tuberculosis 
infection.



TUBERCULIN SKIN TEST(TST)

• A nonreactive TST result does not exclude M. tuberculosis

infection or disease

• A variety of  factors can lower tuberculin reactivity

• Approximately ١٠% of  immunocompetent children with 
culture-documented tuberculosis do not react initially to ۵ TU 

of  PPD (TST).



TUBERCULIN SKIN TEST(TST)

• Most of  these children have a positive test result after several 

months of  treatment, suggesting that tuberculosis was 
acquired recently or that untreated disease depressed 

specific immune responses. 

• Additionally, many adults and children with disseminated 

tuberculosis and many with advanced, untreated HIV infection 
and M. tuberculosis infection are anergic











TUBERCULIN SKIN TEST(TST)

• False-positive reactions to tuberculin also occur. 

• Recent infection with NTM can result in cross-sensitization 
and a false-positive TST.

• Exposure to NTM varies geographically and is greater nearer 
the equator

• Cross-reactions usually are ≤١٠  mm (but can be larger) and 
transient, lasting for several months.



TUBERCULIN SKIN TEST(TST)

• A second cause of  false-positive TST result is prior receipt of  

BCG vaccine.

• Tuberculin reactions caused by BCG vaccination cannot be 

distinguished with certainty from infection with M. 
tuberculosis by the TST alone

• . Countries using BCG vaccine frequently have high rates of  
endemic tuberculosis. 



TUBERCULIN SKIN TEST(TST)

• In most studies of  newborn infants vaccinated with BCG, only 

about ۵٠% have a positive TST result, and ٨٠% to ٩٠% lose 
such reactivity within ۵ years. 

• Older children or adults have higher initial and longer 
responses to BCG, but most lose tuberculin reactivity within 

١٠ years of  vaccination.



TUBERCULIN SKIN TEST(TST)

• Degree of  reactivity also is affected by BCG product and 

nutritional status.

• TST reactivity after BCG vaccination is expected to measure 

<١٠  mm of  induration at ۴٨ to ٧٢ hours (although reactions of  
١٠ to ١۵  mm can occur). 

• Prior receipt of  BCG vaccine is not a contraindication to 
tuberculin testing.



INTERFERON-Γ RELEASE ASSAYS

• The interferon-gamma (IFN-γ) release assays may help 

distinguish between M. tuberculosis infection and a positive test 
due to BCG or NTM 

• Several studies have demonstrated that a positive TST in a 
previously BCG-vaccinated child who is a close contact with an 

active case of  tuberculosis is likely to represent M. tuberculosis 
infection, and the child should be evaluated and treated



INTERFERON-Γ RELEASE ASSAYS

• Blood tests that detect the secretion of  IFN-γ ex vivo by 

sampled lymphocytes after stimula-tion with ٢ or ٣ proteins 
that are fairly specific for M. tuberculosis. 

• There are two commercially available IGRAs: one measures 
the total amount of  IFN-γ produced by the lymphocytes while 

the other determines the number of  lymphocytes producing 
IFN-γ.



INTERFERON-Γ RELEASE ASSAYS

• Both tests are performed with positive and negative controls; 

threshold values that determine test positivity were 
determined using samples from adults with culture-confirmed 

M. tuberculosis disease. 

• Like the TST, IGRAs cannot distinguish between tuberculosis 

infection and disease.



INTERFERON-Γ RELEASE ASSAYS

• Although the proteins in the tests are found on several rare 

species of  NTM, they are not found on  M. avium complex 
(MAC) or the BCG organisms. 



INTERFERON-Γ RELEASE ASSAYS

• The IGRAs have been tested extensively in a variety of  adult 

populations.

• As expected, IGRAs are more specific than the TST; however, 

the difference in sensitivity is small. 

• Data available from fewer studies in children demonstrate 

increased specificity of  IGRAs but not increased sensitivity 
compared with the TST



INTERFERON-Γ RELEASE ASSAYS

• Indeterminate results also are problematic. 

• IGRAs are particularly useful for testing individuals in low-burden 
settings who have received one or more BCG vaccinations

• Usefulness of  IGRA is limited in high-burden countries because of  
their cost, the need for laboratory equipment, the need to draw 

blood, and their lack of  advantage in sensitivity over the TST.



LABORATORY DIAGNOSIS

• Diagnostic tests for tuberculosis are based either on 

detection of  M. tuberculosis in a clinical sample or recognition 
of  the host response to the organism.

• Acid-fast staining and microscopic examination followed by 
culture confirmation is the standard, but this method can be 

slow, expensive, and insensitive for clinical samples from 
children.



CULTURE

• The most important laboratory test for the diagnosis and 

management of  tuberculosis. Unfortunately, positivity of  cultures 
from early-morning gastric aspirates from children with pulmonary 

tuberculosis is <۴٠%.

• Yields of  culture from sites of  extrapulmonary tuberculosis often 

are far lower

• Culture is most important when the source case is unknown or is 

known to have drug-resistant tuberculosis.



CULTURE

• Traditional culture methods using Löwenstein–Jensen and 

Mid-dlebrook solid media often require ۴ to ۶ weeks until 
positivity, followed by an additional ٢ to ۴ weeks for 

susceptibility testing. 

• Radiometric techniques using liquid media provide more rapid 

detection, identification, and drug susceptibility testing of  
myco-bacteria.



CULTURE

• The recovery rate of  M. tuberculosis using liquid media is 

substantially higher and faster compared with any single solid 
medium.

• The presence of  mycobacteria in broth is confirmed by acid-
fast stain, with speciation by traditional testing or high-

pressure liquid chromatography



CULTURE

• Using these techniques, total time to isolation and speciation 

results averages ١٧ days for M. tuberculosis. 

• With use of  more sensitive culture assays, blood or urine 

samples from children and adolescents with mild or 
asymptomatic primary pulmonary tuberculosis occasionally 

can yield positive results.



NUCLEIC ACID AMPLIFICATION 
METHODOLOGY

• Serology has not performed well for diagnosis of  tuberculosis.

• A number of  nucleic acid amplification-based assays for 
mycobacteria have been developed with varied target 

sequences, assay formats, and specimen-processing 
procedures.



NUCLEIC ACID AMPLIFICATION 
METHODOLOGY

• Sensitivity and specificity of  the  (PCR) test of  sputum 

samples are >٩٠% compared with culture.

• Clinical diagnosis of  pulmonary tuberculosis in children, the 

sensitivity of  PCR has ranged from ٢۵% to ٨٣%, and specificity 
from ٨٠% to ١٠٠%



NUCLEIC ACID AMPLIFICATION 
METHODOLOGY

• PCR test on gastric contents can be positive in a recently 

infected child with a normal chest radiograph, but the clinical 
implications of  such a finding are unclear

• A negative PCR result does not exclude tuberculosis, nor does 
a positive result completely confirm the disease.



NUCLEIC ACID AMPLIFICATION 
METHODOLOGY

• PCR testing may be useful in evaluating immunocompromised 

children with pulmonary disease (especially children with HIV 
infection) and for confirming the diagnosis of  extrapulmonary

tuberculosis, although published information also is limited in 
this area


























