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Tuberculosis (TB) remains a serious public health concern and it is considered the leading infectious cause
of death globally. The World Health Organization (WHO) Global Tuberculosis Report of 2017 showed an
estimated 10.4 million new TB cases for 2016, of which 6.7 million (64.4%) were males and 1.04 million
(10%) were children 0–14 years of age [1]. Unfortunately, these figures represent estimates, an attempt to
quantify the real number of TB cases, since the notifications provided from many national surveillance
systems, including some of the high-burden TB countries, fail to capture many TB cases. This is either
because TB cases are not diagnosed or not recorded and reported to the health authorities. In fact, the
WHO estimates that only 61% of all TB cases are notified to national health authorities [1]. Other
available global estimates using a different methodology, such as those by the Institute for Health Metrics
and Evaluation (IHME), derived from the Global Burden of Disease project, present a similar diagnostic
gap of at least one-third of the cases [2]. Trying to close this gap between real and diagnosed/reported
cases (those who are likely to receive adequate treatment) with active case-finding strategies has been the
target of many TB control efforts, with different levels of success [2]. The premise is clear: undiagnosed
cases have much higher mortality and perpetuate the spread of the disease within communities [3, 4].

The gap between the real number of cases and reported cases is probably not the same for all age groups.
Underdiagnosis of TB is probably higher in children than in adults [1, 5]. There are several reasons that
TB diagnosis is more challenging in children. First, obtaining suitable respiratory secretion samples for
microbiological confirmation of TB is difficult. Young children do not spontaneously expectorate sputum,
and induced sputum and gastric aspirate collections are rarely performed [6]. Secondly, microbiological
tests have reduced sensitivity in children’s samples, because of the paucibacillary nature of TB in children [7].
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Thirdly, symptoms, especially in young children, are often acute and non-specific, and their TB is
commonly associated with other respiratory infections on presentation, leading to misdiagnosis and
incorrect management [8]. Lastly, the pathogenesis and clinical presentation of TB in children are different
from that in adults, reducing the sensitivity and specificity of adjunctive diagnostic tools, such as
conventional radiology, which, on the other hand, is often unavailable or of poor quality in low income
countries [8, 9]. Child TB cases are therefore often missed and microbiological confirmation is low [10],
leading to some uncertainty about the quality of TB diagnosis in notified children. Furthermore, reporting
of child TB cases to national TB programmes has been suboptimal [11, 12]. Many countries do not
disaggregate paediatric TB cases by smaller age groups, sex or microbiological confirmation, and until
recently, some countries only reported microbiologically confirmed cases [13]. In countries where the
private sector plays an important role in health delivery, the likelihood of missed notifications despite
correct diagnosis is potentially higher [14]. Although paediatric TB has been historically neglected, there
has been a renewed interest and awareness of this public health problem in recent years, which has led to
efforts to improve its surveillance and reporting, as well as to develop new therapeutic formulations and, to
a lesser extent, new diagnostic tests [5, 15–17].

Older children (5–10 years), adolescents (10–18 years) and young adults (19–24 years)[18] have been
reported to have lower TB incidence rates than older adults (>25 years) (figure 1) [19, 20]. Interestingly, in
adolescents higher incidence has been reported for females than for males, especially in high incidence
countries, which is an exception to the general TB profile in other age groups (higher rates in males) [21].
Adolescents and young adults are more likely to be TB infected and have a higher risk of being infectious
than children do. Whether older adolescents have a higher risk of infection than younger ones is not
entirely clear and probably depends on the intensity of transmission and overall TB prevalence
(setting-specific) [22–24]. Nonetheless, it is clear that in adolescence and young adulthood TB notification
rate increases steadily. Based on this data, TB researchers have concluded that a potential new TB vaccine
offering protection for at least a few years against active TB, would have higher impact in the short term if
vaccination is administered in adolescents rather than in infants [25]. In addition, the size of this age
group globally is considerable (almost 2 billion) and about nine out of 10 people between the ages of 10
and 24 years live in low income countries [18], which also often have the highest burden of TB.

Good surveillance systems, capable of detecting most TB cases occurring in communities, are essential for
understanding the true burden and specific features of TB in adolescents and young adults. The different
sociological, biological and behavioural patterns of adolescents and young adults model the TB epidemic,
but little attention has been given to understanding the burden and drivers of TB in this population
subgroup. The lack of individualised reporting data from countries with highest TB rates and the focus on
the classical cut-off of under or above 15 years of age hinders the understanding of the real contribution of
adolescents and young adults to the overall TB burden. Moreover, having good quality data on TB burden
among adolescents and young adults will contribute to the design of vaccine studies with TB disease and
TB infection efficacy end-points [26].
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FIGURE 1 The age- and gender-related incidence of tuberculosis in a hypothetical high tuberculosis incidence community with a large number of
children and a low tuberculosis community with a relatively small number of children. Reprinted with permission of the International Union
Against Tuberculosis and Lung Disease [19]. Copyright ©The Union.

https://doi.org/10.1183/13993003.00176-2018 2

TUBERCULOSIS | A.L. GARCÍA-BASTEIRO ET AL.



In this issue of the European Respiratory Journal, SNOW et al. [27] estimated a global number of incident
TB cases among adolescents and young adults (10–24 years) of 1.78 million in 2012, representing 17% of
all new cases. Importantly, they show an upward trend in the TB caseload from 10 to 24 years of age,
which could partially be attributed, as the authors acknowledge, to increasing rates of HIV. However,
similar patterns in low HIV, high TB burden areas (i.e. South East Asia), could support the idea of
increasing risk of TB as young adolescents grow older. The estimates of the proportions of sputum
smear-positive, sputum smear-negative and extrapulmonary TB cases by age group and country certainly
adds relevant information, which can be used for the implementation of specific preventive strategies. An
attempt to stratify by HIV status in this analysis would have been also very relevant in order to see the
magnitude of the different risks of TB among HIV-infected and -uninfected people. Nonetheless, this
effort represents a step forward in our understanding of the burden of TB in a completely neglected group
within overall TB control and surveillance efforts.

As mentioned, the lack of stratified reporting data for many countries hinders the complex undertaking of
obtaining the best estimates of the true number of cases. We believe that assumptions used by SNOW et al.
[27] and the use of data from several countries with different epidemiological profiles have contributed to
overcome the lack of age-disaggregated data. However, the variability of TB case detection across countries
entails high complexity and potential sources of error. This is clearly due to the data sources, assumptions
and approaches used. The approach to case detection rate calculation used by this report and by the WHO
in general is a subject of controversy. For many countries, generally those with higher resources but lower
burden of TB, TB cases are estimated using vital registration systems and are adjusted by a standard factor
[28]. For other countries, the case detection rate is estimated based on notifications and prevalence survey
data [29]. Few countries use data from capture-recapture analyses or from inventory studies [28]. However,
for more than 70 countries, many of them with high TB burden, case detection rates were based on expert
opinion [28], whose level of accuracy is uncertain. In fact, prevalence surveys in many cases have
considerably modified the estimates based on this previous approach, both upwards or downwards
(figure 2) [28]. Nonetheless, it is reassuring that a different modelling strategy used by the IHME for
estimating global TB incidence shows similar results, both for all the populations, as well as for adolescents
and young adults [30]. The differences observed in other TB burden indicators, such as mortality, do
deserve further study.

Undoubtedly, new efforts on estimating burden of disease are always welcome. However, the gaps of
information in adolescents and young adults remain enormous. We do not fully understand the
magnitude and drivers of the increasing rates among HIV-negative adolescents and young adults, or
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FIGURE 2 Estimates of TB prevalence (all ages, all forms of TB) for 25 countries, before (in blue) and after (in red) results from national TB
prevalence surveys became available since 2007. Reprinted from the Global Tuberculosis Report 2017 [1] with permission of the World Health
Organization. #: these data relate to the repeat prevalence survey conducted in 2016; ¶: these data relate to the prevalence survey conducted in
2007; +: these data relate to the prevalence survey conducted in 2015−2016.
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whether the apparent differences in TB notifications by sex in this population subgroup are real, and the
reasons for these differences. A similar age-stratified prevalence of latent TB infection, as well as
understanding the specific drivers of annual risk of infection and progression to disease in this population
would be of huge value for TB vaccine development and, in general, for designing improved TB control
strategies that can contribute to bend the TB epidemic curve downwards at a much higher rate.
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