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Summary   Children suff er a huge and often underappreciated burden of disease in tuberculosis 
(TB) endemic countries. Major hurdles include limited awareness among health care workers, 
poor integration of TB into maternal and child health approaches, diagnostic diffi  culties 
and a lack of child-friendly treatment options. Accurate disease diagnosis is particularly 
diffi  cult in young and vulnerable children who tend to develop paucibacillary disease and are 
unable to produce an expectorated sputum sample. In addition, access to chest radiography 
is problematic in resource-limited settings. Diff erentiating between TB exposure and M. 
tuberculosis infection, and especially between M. tuberculosis infection and TB disease is 
crucial to guide clinical management. TB represents a dynamic continuum from well-contained 
“latent” infection to incipient and ultimately severe disease. The clinical spectrum of disease 
in children is broad and can be confused with a myriad of common infections. We provide a 
pragmatic 4-step approach to diagnose intra-thoracic TB in children and demonstrate how 
classifying clinical, radiological and laboratory fi ndings into recognised clinical syndromes may 
provide a more refi ned diagnostic approach, even in resource-limited settings.
© 2017 The British Infection Association. Published by Elsevier Ltd. All rights reserved.
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Introduction

Historically, global tuberculosis (TB) control programs 
focussed exclusively on adults with sputum smear-positive 

TB,1 since this was considered the most cost-eff ective 
method to contain the TB epidemic. Unfortunately this 
approach excluded children from treatment as recognised 
by the United Nations Secretary-General’s Special Envoy 
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on TB dr. Eric Goosby, who recently stated: “Far too long, 
children with TB have remained in the shadows”.2 In response 
to this important recognition, the World Health Organization 
(WHO) launched the Child TB Roadmap,3 which emphasised 
the need to address persistent policy-practice gaps that 
can be closed using existing tools and called for increased 
investment to develop better tools for TB diagnosis, 
treatment and prevention.4 Major hurdles to improve TB case 
management in children include limited awareness among 
health care workers, poor integration of TB into maternal 
and child health approaches, diagnostic diffi  culties, and 
a lack of child-friendly treatment options. The inability to 
establish an accurate TB diagnosis is often perceived as the 
major barrier to improved service delivery. We review recent 
progress in the diagnosis of childhood intra-thoracic TB and 
outline a systematic diagnostic approach.

Spectrum of disease

It is now recognised that TB represents a dynamic 
continuum of states that include exposure, infection, 
subclinical or incipient disease, non-severe disease and 
severe disease. As an archetypical human intracellular 
pathogen, M. tuberculosis has established a “delicately 
balanced” host-pathogen relationship. Understanding that 
TB represents a continuum of states where the dichotomous 
distinction between infection and disease is often blurred, 
has important implications for the management of children.

Following infection, young children have a high risk 
to progress to TB disease. Without BCG vaccination, 
approximately 30−40% of infants who become infected with 
M. tuberculosis will progress to intrathoracic TB and 10−20% 
will develop disseminated disease. TB disease risk declines 
to a nadir around 5−10 years of age, whereafter the risk to 
develop adult-type TB starts to increase.5 The bimodal age-
related risk profi le is associated with a broad spectrum of 
disease, and an interesting phenotypic switch from lymph 
node involvement and disseminated disease to adult-type 
cavitary lung disease that occurs around puberty.6 Figure 1 
provides a pictorial overview of the intrathoracic disease 
spectrum observed in childhood TB.

Diagnostic approach

Making a clinical TB diagnosis requires consideration of 
1) fi ndings (clinical, radiological, endoscopic, laboratory) 
suggestive of disease, 2) fi ndings supportive of TB as the 
etiology, 3) risk factors for progression to disease and 4) 
fi ndings on clinical follow-up. Table 1 summarises current 
approaches in diagnosing TB exposure, infection and disease 
in children, together with recent advances and future 
prospects. Table 2 provides an overview of this systematic 
4-step approach.

STEP 1 − Findings suggestive of TB disease?

Symptoms

Symptoms and signs of intra-thoracic TB are often non-
specifi c. Systemic symptoms and signs include fever 
(sometimes with night sweats), failure to thrive or weight 
loss (crossing centile lines during the past 3−6 months, 

or having lost more than 10% of body weight over any 
time interval) and unusual fatigue or lethargy. Well-
characterised symptoms have increased specifi city, but 
sensitivity may be reduced in very young (<3 years of age) 
or immunocompromised children who could present with 
acute disease onset.7 For example, while typical respiratory 
symptoms include a persistent, non-remitting cough of 
more than 2 weeks duration, young children may present 
with a more acute cough or wheeze. In young children, 
airway compression resulting from enlarged intrathracic 
lymph nodes may primarily present with wheezing that is 
unresponsive to bronchodilators.

Physical signs

With intra-thoracic TB the physical signs on chest exami-
nation if usually minimal. Children rarely have signs of acute 
respiratory distress or lobar consolidation. In fact, with 
parenchymal disease, the dicrepancy observed between 
the relatively mild clinical and severe radiological signs of 
disease is often a pointer towards a TB diagnosis. Unilateral 
stony dull percussion in a child who is not acutely ill indicates 
a pleural eff usion, which is likely to be tuberculous in TB 
endemic areas. A common extrathoracic manifestation of 
TB include unilateral, nonpainful, matted lymph node 
masses in the cervical or supraclavicular regions, which is 
suggestive of peripheral TB adenitis.8

Imaging

Chest radiography is often the most useful diagnostic 
modality. Other imaging modalities, such as high-resolution 
computed tomography (CT) and ultrasonography, provides 
added value in particular scenarios. The spectrum of 
radiological abnormalities is very broad (Figure 1) and 
signs can be non-specifi c;9,10 however, certain radiological 
patterns are highly suggestive of TB; especially when 
accompanied by fi ndings supportive of a TB etiology such 
as recent TB exposure or proof of M. tuberculosis infection. 
With routine chest radiography, a lateral projection is 
useful for detecting enlarged hilar lymph nodes that may 
be obscured by the thymic shadow or other anatomical 
structures on the frontal view.11 Chest CT provides more 
detailed assessment of lung pathology in children with 
complicated TB on chest radiograph.12 It could also assist 
diagnosis in children with persistent symptoms in whom 
the chest radiograph is uninformative. Ultrasonography is 
particularly useful to evaluate pleural or pericardial fl uid 
collections and intra-abdominal lymph nodes in children 
suspected of abdominal TB.13 It has also been used to detect 
intra-thoracic lymphadenopathy, although this application 
has not been validated. Bronchoscopy may be useful to 
assist diagnosis and management in complicated cases with 
tracheobronchial disease,14 but is not routinely indicated.

Laboratory tests

General laboratory tests are rarely informative and cannot 
confi rm a TB etiology. The most common non-specifi c 
fi ndings on full blood count are mild anemia, neutrophilia, 
and monocytosis.15 Body fl uid (e.g. pleural, pericardial or 
cerebrospinal fl uid) cell counts and chemistry can be highly 
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