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Estimated TB incidence rates, 2011 

Global Tuberculosis Report 2012 



Risk of TB disease following infection by age 

Adapted from Marais B, et al. Int J Tuberc Lung Dis 2004 



Incidence by age when TB was first diagnosed 
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Diagnostic challenges  



Childhood TB caseload: Malawi 1998 

Malawi NTP, 1998 numbers (proportion of 
childhood caseload)  

proportion of 
total 
caseload 

Total caseload 

Total childhood 

22,982  

2,739 

 

11.9% 

0-4 years 

5-14 years 

1,615 (58.9%) 

1,124 (41.1%) 

7% 

4.9% 

Smear-positive PTB 

Smear-negative PTB 

EPTB 

127 (4.6%) 

1,804 (65.9%) 

    808 (29.5%) 

1.3% 

21.3% 

15.9% 

Child TB caseload in Malawi in 1998 
Harries AD et al. Int J Tuberc Lung Dis 2002 



Burden of child TB in PNG: 2005-6 
Law I, et al. Poster – The Union Global Lung Health Conference 2008 

Pulmonary TB 

Smear positive 

Smear negative 

Smear not done 

1208 (61%) 

18 

138 

1052 

EPTB 

 

769 (39%) 

 

Total 1977 

Child TB accounts for 33% of total TB case-load 



Types of childhood EPTB disease 

Malawi NTP, 1998 PNG, 2005-6 

EPTB cases 808 1097 

Lymphadenitis 

Pleural effusion 

Spinal 

Pericarditis 

Abdominal 

Miliary 

Meningitis 

Bone disease 

Not indicated/others 

331 (41%) 

101 (12%) 

83 (10%) 

60 (7%) 

39 (5%) 

34 (4%) 

30 (4%)  

12 (1%) 

118 (14.6%) 

342 (31%) 

94 (9%) 

41 (4%) 

12 (1%) 

173 (16%) 

64 (6%) 

257 (23%) 

15 (1%) 

99 (9%) 

EPTB represented 30% and 39% of childhood TB cases in Malawi and PNG 
respectively.  



Clinical management challenges 
 

 “Diagnosis is difficult” 



New diagnostics pipeline 

 



Test Publications Performance in children 

Adults Children 

Fine needle aspiration > 6000 140 Potentially good.  Most promising 
when combined with culture or 
NAAT 

Fluorescence Microscopy 
(FM) 

299 1 No data for LED-FM 

LED-FM 33 0   

MODS 31 2 More sensitive than LJ.  
Duplicate GA for MODS was the best  

diagnostic test in one study 

BACTEC 960 49 0 Anecdotic data suggest performance 
in children's sputum similar to 
adults 

Fully automated BACTEC 13 0 

Line Probe assays 113 1 

LAMP 13 0 

Automated NAAT (Xpert) 32 4 
S 



 
“best estimates” of 490 000 cases of TB in children per 

year  
 

= 6% of the global burden  
 
 

assumptions that  
 
the ratio of notified to incident cases at global level in 
2011 was the same as for adults 

 
the reported cases are true cases 



Child TB data and NTP 

Indonesia 2010 data:  296,272 total cases 

       28,312 child TB cases or 9.6% 
   

           WHO Global TB Report, 2011 

 

Marked variation between provinces: 1.5% to 17% 

 

More common in 5-14 years 

 

In some provinces, sputum smear positive 25-30% of child 

TB cases 

 

Contact screening minimal 

 
Report of the Joint External Monitoring Mission February 2011 



TB Prevalence in Lao PDR: Age ≥15 years 
 

Smear Positive cases: 

 

 

 

78 cases of total child TB in 2012 

 

< 5 per 100,000 child population 

 

Smear-positive or lymph node disease 

263 per 100,000 (95%CI 189-339)  

606 per 100,000 (95%CI 458-753)  

Culture Positive cases: 

  



Only 1.6% of 4,821 cases in children 
were registered with NTP 

 

 

 

 

 



Burden of child TB in Java 2005 

TB cases Inpatient Outpatient Overall 

Total TB cases 5,877 15,694 21,571 

Child TB cases N=648 N=4173 N=4821 

% of total burden 11% 27% 22% 

< 5 years 56% 53% 53% 

Smear positive disease 16% 8% 9% 

EPTB 15% 6% 8% 

Non-teaching hospital 73% 76% 75% 

Private health facility 8% 7% 7% 

Lestari T, et al. BMC Pub Health 2011  



Diagnosis is central 
 

 Diagnosis is critical 
 

Diagnosis is (usually) clinical 
 

Diagnosis can be challenging 



Clinical challenges are the diagnostic 
challenges  

•  Young age 
 

•  Acute severe pneumonia 
 

•  HIV-infected 
 

•  Malnourished  
 

•  MDR TB 



Recommended approach to diagnose TB in children 
WHO Guidance for NTP on management of TB in children 2006 

1. Careful history 

 includes history of TB contact 

 symptoms suggestive of TB 

2. Clinical examination 
 includes growth assessment 

3. Tuberculin skin test 

4. Bacteriological confirmation whenever possible 

5. Investigations relevant for suspected PTB or 
suspected EPTB 

6. HIV testing 



Recommended approach to diagnose TB in children 

1. Careful history 

 includes history of TB contact 

 symptoms suggestive of TB 

2. Clinical examination 
 includes growth assessment 

3. Tuberculin skin test 

4. Bacteriological confirmation whenever possible 

5. Investigations relevant for suspected PTB or 
suspected EPTB 

6. HIV testing routine 

Note that TST and culture 

are often unavailable. Neither 

is required for a decision to 

treat for TB in most cases. 

CXR is an important tool for 

diagnosis of TB in children 

Sputum should be collected for 

smear microscopy if available 

as in older children 







Cut-off of ≥ 40:  

sensitivity of 52%  

specificity of 98% 

 

Scores were lower in 

HIV-infected children 



Child TB diagnosis in Malawian hospitals 
Weismuller MM, Graham SM et al. Int J Tuberc Lung Dis 2002 

Number (%) Number (%) in each type of hospital

of patients Central  District  Mission    

All childhood TB 150 36 74 40

PTB: 98 21 51 26  

CXR 93 (95) 20 (95) 49 (96) 24 (92)

tuberculin test 6   (6) 4   (19) 1   (2) 1   (4)

sputum submission 6   (6) 0 5   (10) 1   (4)

gastric aspirate 2   (2) 0 0 2   (8)

HIV serology 6   (6) 1   (5) 3   (6) 2   (8)







Diagnosis of PTB 

Typical symptoms 

 

Cough especially if persistent and not improving 

Weight loss or failure to gain weight  

Fever and/or night sweats  

Fatigue, reduced playfulness, less active 

 

 

Especially if symptoms persist (>2 weeks) without improvement 

following other appropriate therapies (e.g. broad-spectrum antibiotics 

for cough; anti-malarial treatment for fever; or nutritional rehabilitation 

for malnutrition) 



Diagnosis – well-defined symptoms 

Characteristics of cough: persistent (>2 weeks), unremitting and unresponsive to 
antibiotics 

Fatigue, reduced playfulness 

Documented weight loss, failure to thrive (in preceding 3 months) 

 

 

Well characterized symptoms improve diagnostic accuracy 

 ≥ 3 years: specificity: 98.9%; PPV: 85.1% 

Less useful in young 

 < 3 years: specificity: 82.6%; PPV: 88.6% 

Performed poorly in HIV-infected 

Marais BJ, et al. Pediatrics 2006; Marais BJ, et al. Arch Dis Child 2005 



History of contact 

note the following………. 

 

 Closeness of contact  

 

 Sputum smear result of index case (if known) 

 

Timing of contact 

 children usually develop TB within 2 years after exposure and most 

 (90%) within the first year 

 

 

 

 If no source case is identified, always ask about anyone in household 

with cough – if so, request assessment of that person for possible TB 

 

 



Check weight, record weight and compare to previous weights  

Growth faltering or failure to thrive 

Weight loss 



Guidance for the diagnosis of children who present with symptoms 

Symptoms suggestive of TB? 

Sputum smear-negative or not done 
Sputum smear-positive 

Typical and persistent 
symptoms? 

Follow-up in 1-2 weeks 
Persistent non-remitting symptoms? 

NO YES 

Documented TB contact in 
the preceding year? 

NO YES 

YES NO 

Physical signs or CXR supportive of TB 
diagnosis? 

Consider other diagnosis 
Follow-up after 2 weeks until symptom resolution 

or refer if symptoms persist 

Regular follow-up 
Refer if poor response to therapy after 

2 months 

TREAT FOR TB 

Check:  

Is hospitalisation/referral indicated? 

Is HIV test indicated/done? 



HIV and TB in children 

 

HIV infection status should be established in all 
children with suspected TB 

 

HIV test is extremely useful and important 
because: 

1. Exclusion of HIV reduces the diagnostic possibilities 

2. Need for HIV-related care in addition to 
management of TB 



Approach to TB diagnosis in HIV-uninfected child 

TB suspected on basis of typical and persistent symptoms 

Sputum smear-negative or not done Sputum smear-positive 

Clinical diagnosis: 
 Positive contact history 
 Physical signs suggestive of PTB 
 CXR suggestive of PTB 

If only one or none of the features are 
present Make a diagnosis of TB if two or more of 

these features are present 

If child sick, admit to hospital for further 
investigation 

If child well, review after 2-4 weeks 

TREAT FOR TB 

Decision for further outpatient review or inpatient management or referral will clearly depend on clinical 

state and available levels of care. 



Approach to TB diagnosis in HIV-infected child 

TB suspected on basis of typical and persistent symptoms 

Sputum smear-negative or not done Sputum smear-positive 

Consider contact history 

Physical signs and CXR suggest other 
diagnosis# 

Physical signs or CXR suggestive of 
PTB# 

TREAT FOR 
TB 

Contact smear-negative or not known 

Contact smear-positive 

# It can be difficult to clearly define what is “suggestive of PTB” on clinical or radiological findings 

in HIV-infected children because of clinical overlap between PTB and other forms of HIV-related 

lung disease: note further slides with Table and CXRs. 

# CXR abnormalities of PTB in HIV-infected children are mainly similar to those in HIV-uninfected 

children. 



Clinical approach to TB diagnosis 

 

INDICATIONS REQUIRING HOSPITALIZATION/REFERRAL 

 

o Severe forms of PTB and EPTB for further investigation and initial management 

o Severe malnutrition for nutritional rehabilitation 

o Signs of severe pneumonia (i.e. chest in-drawing) or respiratory distress 

o Other co-morbidities e.g. severe anaemia 

 

Referral should also be considered if 

o Diagnostic uncertainty requiring further investigation at referral level 

o Necessary for HIV-related care e.g. to commence ART  

Note that clinical assessment should include decision for hospitalisation or referral 

depending on severity of clinical signs or need for other appropriate management 



Diagnostic atlas of intrathoracic tuberculosis in children:  

a guide for low-income countries 2003.  

Robert Gie, IUATLD  

Freely available on-line 
http://www.theunion.org/index.php/en/component/flexicontent/items/item/110-diagnostic-atlas-of-intrathoracic-tuberculosis-in-children  
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Checklist: the symptomatic child with suspected TB 

1. Are the symptoms persistent and typical of TB? 

2. Is there a positive contact history? 

3. Check growth chart and record weight 

4. Is the child HIV infected? 

5. Is hospitalization or referral indicated? 

If the child is not so sick that hospitalization or immediate referral is 

required, then follow-up is an important tool to determine 

persistence of symptoms or poor weight gain.  



Extrapulmonary TB is common in children and presentation varies with age.  

 

 

Symptoms vary depending on site of disease and characteristically are 

persistent, progressive and may be associated with weight loss or poor 

weight gain. 

 

 

Clinical assessment in all cases should consider: 

 

History of contact 

 

Sputum for smear microscopy 

 

HIV test  

Clinical approach to diagnosis of EPTB 



TB adenitis is most common in cervical region. Lymph node enlargement is painless and 

asymmetrical, often multiple, discreet or matted.  

Nodes are typically large (>2 x 2 cm) i.e. visibly enlarged not just palpable. 

Lymph node enlargement is persistent (>1 month) and not responsive to other treatment 

such as antibiotics.  

Sinus and discharge may develop. 

Usual age is 2-10 years.  

May or may not be associated with other symptoms of TB. 

TST (if available) usually strongly reactive. 

Diagnosis of TB adenitis 



TB pleural effusion is common and tends to occur in 

school-aged children.  

Pleural tap safe and very useful as may need to 

differentiate TB from suppurative empyema   

Other less common sites for effusion, usually 

painless, include peritoneal and pericardial spaces, 

also usually in school-aged children. 

Ultrasound and tap of effusion for microscopy and 

protein is very useful. 



This CXR shows the classical bilateral diffuse micronodular pattern 

consistent with miliary TB.  



Miliary TB can be difficult to differentiate in HIV-infected children from the 

diffuse reticulonodular pattern of LIP. 



Osteoarticular TB is not uncommon in children, 

again in school-aged group. 

Spinal TB causes destruction of vertebral bodies 

leading to typical spinal deformity and possibly 

paralysis. 

Hips and knees are the other typical site, usually 

mono-articular with painless effusion. Joint tap 

helpful to distinguish from septic arthritis. 



Child TB data and NTP 

All children diagnosed with TB should be registered 

with NTP 

 

Important information includes age, TB type, HIV 

status and treatment outcome – as for all cases 

with TB 

 

These data are important for M&E as well as 

informing training activities, drug procurement, 

strategic plans etc  

 



Risk of TB disease following infection by age 

Adapted from Marais B, et al. Int J Tuberc Lung Dis 2004 



Studies of child contacts in Asian countries 

Study Location No. of child 
contacts 

Proportion with 
TB infection 

Proportion with 
TB disease 

Andrew et al India 398 39 % 5.5 % 

Narain et al India 790 24 % NR 

Kumar et al India 142 NR 3 %* 

Singh et al India 281 34 %* 3 %* 

Rathi et al Pakistan 151 27 % NR 

Salazar et al Philippines 153 69 % 3 % 

Tornee et al Thailand 500 47 % NR 

Nguyen et al Lao PDR 148 31 % NR 

Okada et al Cambodia 217 24 %* 9 %* 

* Data only for < 5 years; NR: not recorded 

From Triasih R et al J Trop Med 2012 



Symptom-based screening of child contacts is recommended by WHO 





Thank you 


