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Abstract: Tuberculosis (TB) is
an important infectious disease of
public health concern. The effects
of TB on children in terms of
morbidity and mortality is more
than that of adults. These may not
be unconnected with the differ-
ences in characteristics and pecu-
liarities of the disease in children.
Tuberculosis in children is usually
primary, paucibacillary, character-
ized by difficulties in diagnosis of
both drug susceptible and resistant
TB associated with poor uptake of
preventive therapy for those with
latent infection, contacts and peo-
ple living with HIV and AIDS
(PLWHA) in most developing
countries.While significant simi-
larities exist between spectrum of
TB occurring in adults and chil-
dren, the characteristics and pecu-
liarities of childhood TB may be
unknown to policy makers and

some clinicians, hence giving it
less focus in control measures. The
aim of this review is to highlight
some of the characteristics and
peculiarities of TB in children us-
ing PubMed/PubMed Central
(PMC) and MEDLINE databases
searched for relevant search strings
from December, 2018 to Septem-
ber, 2019. Appropriate hard copies
of books and journal articles were
also included.
Conclusion: While the manage-
ment of TB in children is charac-
terized by difficulties due to both
peculiarities of children and the
disease; with detailed clinical as-
sessment and examination of nec-
essary specimen in addition to
strict adherence to the guidelines
of the national TB control pro-
gram, more cases of TB in children
can be prevented, diagnosed,
treated and reported.
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Introduction

Tuberculosis (TB) is an important infectious disease of
man caused by Mycobacterium tuberculosis, other spe-
cies that may be pathogenic to humans are M bovis and
africanum. Mycobacteria are acid-fast, aerobic, non-
spore-forming, non-motile, slow-growing bacilli.
Since the discovery of the bacilli causing the disease in
1882 by Dr Robert Koch, many efforts are put in place
to control the disease at both global and National levels.
These measures, though being implemented reasonably
are yet to bring TB under control especially in the devel-
oping countries. Although, both adults and children are
infected by the TB bacilli, most of the devastating ef-
fects including mortalities are commoner in children and
yet control measures for TB are mainly targeted at
adults, perhaps due to the epidemiology of the disease.1

Since the declaration of TB as a global health emer-
gency and subsequently a number one killer among in-
fectious diseases by the World Health Organization
(WHO) in 1993 and 2015, respectively; it is a fact that
the disease is far from being controlled particularly in
the developing countries.2,3

The incidence of TB in Nigeria was put at 338/100,000
and 418,000 for 2012 and 2017, respectively, making
Nigeria one of the countries with high burden of TB in
the world.4,5Apart from drug sensitive TB (DS-TB);
drug resistant TB (DR-TB) and HIV and AIDS are also
prevalent in Nigeria. Infection with HIV is the single
most important risk for developing TB. The morbidity
and mortality due to TB in patients with HIV is also
enormous.6,7

Drug resistant TB was usually difficult to diagnose even
in adults until the GeneXpert MTBRIF test was made
available. It is still important to acknowledge that the
Xpert machine is not available at all DOTS centers, and
where it is available, challenges of logistics for its use or
obtaining adequate and suitable samples especially in
children for the test abound.8 Poverty, poor housing,
overcrowding especially in the internally displaced peo-
ple (IDP) and refugee camps also contribute to the high
prevalence of TB in developing countries. Another con-
tributor to the devastating effects of TB in children is
inadequate health facilities and qualified health care
personnel to offer the needed health care to children in
these regions. Looking at the estimate of the global inci



dence of childhood TB for 2014 by the WHO of 1 mil-
lion; less than 400,000 was notified that year.5

While TB is reported to be more common among adults
compared to children, it is estimated that; about 15% of
the total TB cases occurs in the pediatric age group,
however, in 2011-2013 in Nigeria; only about 6% was
notified.4,9The low notification rate for childhood TB is
a global phenomenon. The dynamics of the percentage
of childhood TB of the total TB cases and lag in notifi-
cation; taking into cognizance under-diagnosis and un-
der-reporting of childhood TB is epidemiologically im-
portant.

Although significant similarities exist between spectrum
of TB occurring in adults and children, there are impor-
tant differences in the characteristics and peculiarities of
TB in children. These characteristics and peculiarities
may be partly responsible for the gap created in the con-
trol efforts of TB especially in developing countries.
Many of these are obscure especially to policy makers
and some clinicians. The aim of this review is to high-
light some of the characteristics and peculiarities of
childhood TB. We searched the literature using the
google search engines in the PubMed/PubMed Central
(PMC) and MEDLINE databases, from December, 2018
to September, 2019. Relevant search strings “childhood,
pediatric/paediatric TB, DR TB, TB prevention, TB-
HIV co-infection, TB treatment and other relevant key
words were used in the search”. Appropriate hard copies
of books and journals were also identified and included,
in addition to other electronic WHO and United Nations
documents. Relevant articles, books and monographs
were then selected as references for this review.

Epidemiology of Childhood TB

The occurrence of TB in children is a pointer to a recent
TB infection in the community; thus, lack of adequate
control unlike TB infection in the adult population. This
is because most of the TB infection in children progress
to a disease within a year or two,10,11TB disease in adults
is mainly due to reactivation of a dormant infection. An
adult with active PTB may infect on the average, be-
tween 10 and 15 persons every year.4,12Communities and
countries recording high rates of TB in children suggest
that active TB transmission abound in these areas. The
annual risk of TB infection for children may be as high
as 4% especially in communities with high prevalence
of TB,13 and the younger the child, the higher the risk of
progression of the TB infection to disease. This may not
be unconnected with the relatively lower immunity of
the younger children compared to the older ones and the
adults. Although the drivers of the TB infection such as
poverty with its attendant problems, DR-TB, over-
crowded living condition among others, cut across all
the age groups; disease progression drivers; such as
other infections that weaken immune system, malnutri-
tion etc are commoner in the pediatric population. Like-
wise, severe forms of TB like TB meningitis and miliary
TB are also commoner in the domain of the pediatric
population.14,15

Tuberculosis was estimated to have caused 1.3 million
deaths among HIV-negative people, and additional 300
000 deaths among HIV-positive people in 2017.5Most of
the deaths due to TB in children usually occurs among
the under-five children.16 The reasons for the high mor-
tality among the U-5s may be due to under or delayed
diagnosis, difficulties involved in making the diagnosis
coupled with usually severe forms of TB in this category
of children among other host factors peculiar to the
young children. The majority of the global TB deaths
occur in the WHO African and South East Asian re-
gions; these two regions account for 85% of the com-
bined total of TB deaths in HIV-negative and positive
people.3

Tuberculosis is transmitted through an air borne droplet
infection from person to person. Most of the transmis-
sion of TB are by adults/adolescents with pulmonary TB
(PTB) to other adults or to children. Children can also
infect others if they have open TB, however, this is
much less common. The risk of TB infection depends on
infectiousness of the source case, the duration and inten-
sity of contact, virulence of the organism, and immune
status of the child.17 Children with PTB are less conta-
gious because TB in children is described as paucibacil-
lary in nature and less likely to have cavitary lesions in
lungs; as pulmonary cavitary lesions in adults may have
up to 10 million to 1 billion bacilli compared to 100-
10,000 organisms in nodular lesions.18Children also
have a less forceful cough that may suspend the myco-
bacteria in the air, have less endobronchial secretions,
produce less sputum and swallow sputum even if pro-
duced.6,19-21 However, children with DR-TB are reported
to be relatively older, have severe disease and tend to
have higher rates of smear positivity; thus are more
likely to transmit TB than children with DS-TB.22

Young children who swallow sputum are also at risk of
developing gastrointestinal TB from an infected sputum;
thus the higher prevalence of abdominal TB in children.
In addition, the “classical” primary progressive PTB in
children usually involves the paratracheal group of
lymph nodes; thus, presenting with less cough and hence
minimal possibility of transmitting the infection. Like-
wise, the likelihood of transmitting TB by patients with
extra pulmonary TB (EPTB) is almost absent, even for
the adults, and these forms of TB are commoner in chil-
dren. Extra pulmonary TB is therefore a “dead end” dis-
ease.

Tuberculosis infection also occurs through the ingestion
of an infected unpasteurized milk - M. bovis infection.
Transmission of TB by M bovis specie through ingestion
of unpasteurized milk is not uncommon worldwide, in-
cluding developed countries.23,24

While in developed countries specie details of mycobac-
teria causing TB is usually identified, the converse is
true for most developing countries; where culture is not
routinely done. In fact, a condition for doing culture
according to TB Control Program in Nigeria currently is
when a DR-TB is diagnosed on gene Xpert, otherwise
treatment for TB is given without recourse to culture.
Thus, it is not possible to give statistics of what
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proportion of TB is caused by each of the species of the
mycobacterium complex in most of the developing
countries like Nigeria.

Clinical forms of TB in children

The clinical forms of TB in children are many with dif-
ferent time frame or time table for presentation with
symptoms and signs. Some of the forms of TB occurring
in children are described in the time table of TB; in 1948
by Wallgren and later by Marais et al in 2005.11,25 The
incubation period of 3-8 weeks is followed by hypersen-
sitivity reactions such as fever, erythema nodosum, a
positive tuberculin skin test (TST) response and forma-
tion of the primary complex visible on chest radiograph
occurs.6,11,14 One to three months after the primary infec-
tion is the period of highest risk for the development of
disseminated TB.6,11 Although, the time between initial
infection and clinically apparent TB disease is variable,
age at infection, time since primary infection, type of
disease manifestation, host immunity are important fac-
tors determining progression to disease.
Going by the spectrum of TB illness, all the clinical en-
tities of TB occur in children; although, some occur
more commonly than others. In all the forms of TB, it is
of utmost importance and a public health responsibility
to make every effort to microbiologically diagnose TB if
possible, irrespective of the clinical presentation.

Primary Progressive TB of Childhood

Tuberculosis in children is usually described as primary
progressive in nature, because infection with Mycobac-
terium tuberculosis complex proceeds to development of
TB (synonymous to TB disease) without the organisms
becoming dormant in tissues and only to get reactivated
to cause the disease as in adult type of TB (secondary
TB). Primary TB is characterized by primary complex of
TB that includes local infection at the portal of entry and
the regional lymph nodes that drain the area.6,26 The lung
is the portal of entry (primary focus) in >98% of cases,
usually single and transient with or without an overlying
pleural reaction.6,26

Before acquired immune responses contain disease pro-
gression, bacilli may enter the systemic circulation via
the regional lymph nodes with occult hematogenous
spread. Disseminated TB occurs if the number of circu-
lating bacilli is large and the host cellular immune re-
sponse is inadequate to contain the infection. More often
the number of bacilli is small, leading to clinically unap-
parent metastatic foci in many organs.6,26Although seed-
ing of organs of the reticuloendothelial system is com-
mon, bacterial replication is more likely to occur in or-
gans with conditions that favor their growth, such as the
lung apices, brain, kidneys, and bones.6,26

However, in congenital TB, an uncommon disease ac-
quired from mothers with genial TB the primary com-
plex is in the liver or in the lung, if infection is acquired
via the hematogenous route through the umbilical vein
or by aspiration of infected amniotic fluid, respectively.
Congenital TB is not common because, one of the clini-

cal manifestations of women with genital TB is mainly
infertility. Criteria for diagnosis of congenital TB as
revised by Cantwell include the infant may have lesions
occurring in the first week of life, primary hepatic com-
plex or caseating hepatic granulomas,  maternal genital
tract or placental TB or  exclusion of postnatal transmis-
sion by thorough investigation of contacts.27 Other revi-
sions to these criteria are available, but are very similar
to the Cantwell criteria. Criteria are developed so as to
reduce to the barest minimum over diagnosis of the con-
dition. The diagnosis of congenital TB is further made
difficult in Nigeria; where the placenta is immediately
disposed after delivery. This is in addition to the fact
that about 62% of women deliver outside health facili-
ties in Nigeria,28 and thus examination of the placenta is
virtually not done.

The outcome of TB infection in children could manifest
no clinical disease with positive TST; this is the usual
outcome in most infections. Others may have delayed
type hypersensitivity reactions to tubercular protein in
form of erythema nodosum, phlyctenular conjuctivitis,
dactylitis, pleural effusion and Poncet’s disease. 29-

31These and the progressive primary TB disease are
commoner in children compared to the adult population.
However, the distinction and classification of patients
presenting with hypersensitivity reactions and clinical
disease such as pleural effusion and arthritis; into
effusion or arthritis due to hypersensitivity or TB
disease is often very difficult, as many patients with
these entities have active TB and also have TB of other
sites. 32-34

Likewise, children with phlyctenular conjunctivitis were
found to have TB involving other parts of the body and
the conjunctival lesions resolved with anti TB drugs.35,36

The narrative is the same for children with erythema
nodosum.37Although, on the clinical view point, these
reactions or lesions may be due to other infectious and
noninfectious conditions, it is pertinent therefore to note
that, these so called hypersensitivity entities to mycobac-
terium tubercular protein; when seen are vigorously
evaluated for TB and appropriate management insti-
tuted; as the morbidity associated with them may be
enormous, and their course not necessarily benign.

Diagnosis of TB in children

Worldwide the diagnosis of TB especially in children is
either bacteriologically confirmed or clinically diag-
nosed. Due to paucibacillary nature of TB infection in
children; isolating the organism in clinical specimen is
often difficult. However, clinical diagnosis, especially if
“loosely” applied has its own problem of over diagnosis
of TB in children as the mimickers are many. To over-
come this problem of over diagnosis of TB in children,
most countries or TB control programs have developed
algorithms for the diagnosis of TB in children. All these
algorithms follow the clinical method of taking history,
examination and investigations. There may also be addi-
tional initial antibiotic treatment, especially for pneumo-
nia. These measures are put in place because the
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microbiological diagnosis of TB is challenging; due to
low mycobacterial yield from clinical specimen of chil-
dren. Although employing the use of algorithms may
reduce the problem of over diagnosis, sometimes; it is
time consuming and allows for further disease progres-
sion. Disease progression particularly in children may be
associated with increased morbidity and mortality espe-
cially in the younger children.16,38 Therefore, if the clini-
cal suspicion of TB is very high and the child is ill, early
commencement of treatment for TB without delay is
ideal to reduce the morbidity and mortality associated
with TB.

The clinical presentation of TB depends on the site/s of
disease involvement. In children multiple site involve-
ment is not uncommon. Common presentation of chil-
dren with TB include fever, cough, weight loss or poor
weight gain, delay/loss of developmental milestones and
night sweat.6,39 Others are lymph node swellings, sei-
zures, coma in addition to constitutional symptoms.
Therefore, the differential diagnoses may include pneu-
monias, encephalopathies from meningitis or encephali-
tis, HIV/AIDS, malnutrition and sometimes malignan-
cies.

The most important history to elicit is that of contact
with an adult with PTB or chronically coughing adult, if
a specific history of PTB cannot be ascertained in the
contact. The history of contact may be available but it
has to be probed well before it is usually obtained. This
history is critical as it will guide the physician on the
possibility of drug resistance in the contact of the child;
as pediatric TB may be difficult to prove bacteriologi-
cally and thus the drug resistance pattern. In the dis-
placed persons and children; history of contact is usually
more difficult to obtain as these people change place of
abode severally, sometimes for long duration before
they reach their destination. Another important mode of
presentation of TB that is missed by physicians is when
TB presents with fever of unknown origin or pyrexia of
unknown origin. There may be no symptom or sign ref-
erable to any organ. Such children may present with
prolonged fever only or sometimes present with malnu-
trition that is not responding to adequate dietary man-
agement etc. This type of TB presentation is described
by some authors as cryptogenic TB.31 High index of
suspicion and a focused investigation may however un-
mask the diagnosis. It is also important that physicians
arrive at diagnosis of TB and start treatment, as there is
no more place for “trial anti TB”; where treatment is
commenced with the view of completing or stopping the
treatment depending on whether the patient gets better
or not, respectively.

The gold standard for diagnosis of TB remains the cul-
ture of the mycobacterium organism; because not all
acid-fast bacilli are M. tuberculosis. A bacteriologically
diagnosed TB case refers to a presumptive TB case
(formally a TB suspect) from whom Mycobacterium
tuberculosis is identified from a clinical specimen, either
by smear microscopy, culture or WHO-approved rapid
diagnostics (WRD) such as GeneXpert MTB/RIF.

Only<40% of cases of childhood TB are proven as such,
21,40 and the rate may be < 20% if gastric aspirate or in-
duced sputum is used.41In some developing countries,
the rates may be far less. Although bacteriological diag-
nosis of TB can be made with microscopy for acid fast
bacilli, molecular rapid tests or culture methods, it is
currently recommended that all patients being evaluated
for TB in Nigeria have specimen analyzed with gene
Xpert MTB/RIF.42,43 The shortcomings associated with
relying solely on this diagnostic test are numerous, espe-
cially in pediatric practice in developing countries like
Nigeria. These include non-availability of the equipment
in all DOTS centers, lack of adequate manpower in all
the designated sites, non-availability of convenient sam-
ples (quality and quantity) for the tests. Other ancillary
investigations in diagnosis of TB especially in children,
even though most of them have limited diagnostic val-
ues as far as confirmation of the diagnosis is concerned
are radiological investigations, tuberculin skin tests
(TST), immunological assays, histological examination
of tissues etc.

Relevant radiographs of chest, spine or brain neuro im-
ages are very essential in diagnosis of TB especially in
children where adequate and appropriate samples may
not be available. Although a normal chest radiograph
does not exclude PTB, some common radiological find-
ings in keeping with PTB in children includehilar lym-
phadenopathy, bronchopneumonic consolidation, reticu-
lonodular opacities, military opacities and pleural fluid
collections.44,45Cavitary lesions in the chest radiograph
are not common in children but common in adults or in
patients with secondary TB. Sometimes when there is
lung paranchymal destruction resulting in liquefaction
and subsequent drainage, a cavity may be formed even
in the primary PTB. Likewise, calcification on the chest
radiograph is also not common in pediatric PTB.  Major
drawback of radiograph is their lack of specificities in
the diagnosis of TB as many other disease entities give
similar radiological appearance. Also, interpretation of
chest radiographs may be challenging to many physi-
cians as the chest contains many structures; images of
some super imposed on others.

Mantoux test, is also employed in evaluation of children
for TB, although the test detects only exposure and not
disease; but TB disease does not occur without exposure
to TB. Though there are many forms of TST, Mantoux
test is the only one recommended in children.6,46The
major drawback for the use of Mantoux test in the diag-
nosis of active TB is its low specificity and sensitivity as
a result of the many causes of false positive and false
negative reactions.6,46,47 False negative results may be
more marked in children due to the high prevalence of
diseases and conditions that result in that, on the other
hand false positive results in children can occur due to
BCG vaccination or infection with non-tuberculous my-
cobacteria. 6,46,48,49

The definition of a positive Mantoux reaction depends
on factors such as age, prevalence of TB in the environ-
ment, concurrent infections such as HIV or measles,
contact with a person with PTB among others.
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Therefore, it is not correct to define a positive Mantoux
test as 10 mm or greater induration in all circum-
stances.6,46 Diagnostic BCG test or accelerated BCG
response is another test that is rarely employed in chil-
dren with the aim of detecting exposure to mycobacteria
like the Mantoux test. The diagnostic BCG test produces
induration, vesication and ulceration in less than 72
hours in patients exposed to TB; as oppose to several
weeks taken before the formation of ulcers in routine
BCG vaccination (in children unexposed to TB).31,50

Interferon γRelease Assay (IGRA) such as T-SPOT.TB
and Quanti FERON-TB are blood tests that detect IFN-
γgeneration by the patient's T cells in response to spe-
cific M. tuberculosis antigens. The IGRA test is more
specific and the antigens are not present on M.bovis,
BCG and most non tuberculous mycobacteria
(NTEM).6,41 Internal controls in IGRA makes it useful in
certain category of children where TST have limited
value; such as the malnourished and the immunocom-
promised children. Another advantage of IGRA is that
of a single encounter as against a dual encounter in TST.
Both however, detect exposure and thus none of them
differentiates latent TB infection (LTBI) and disease.
Each of the IGRA has one cutoff positive value regard-
less of the age or other peculiarities of the patient. But
others argue that there is lack of evidence for the accu-
racy of the IFN-γ tests for specific populations, includ-
ing HIV-infected or other immunocompromised pa-
tients, children etc.41,51 An important drawback of the
IGRA is high cost of the test, and thus WHO does not
endorse its use in low and middle income countries,
even in countries with a high prevalence of tuberculosis.
6,52 Test for HIV infection; although not part of the in-
vestigation for TB infection or disease, almost all au-
thors discussing diagnosis of TB include it in the evalua-
tion of patients for TB. This is because, throughout the
history of TB, no condition has impacted and influenced
TB like HIV infection. The prevalence of TB among
PLWHA is high, as about one-third of HIV-infected
persons worldwide are infected with TB and 8% to 10%
of them develop clinical disease every year. 7,53,54 Most
if not all the diagnostic tools and indeed the entire man-
agement of TB is influenced by HIV infection. For ex-
ample, in PLWHA the bacillary load is less, any dura-
tion of cough (current cough) should be evaluated for
TB, chest radiograph may be atypical and TST results
defining positivity is less. 6,42,55-57The likelihood of DR-
TB, TB recurrences, adverse events with treatment and
treatment failure is higher in PLWHA.6,58-60

The risk of disseminated BCG disease in HIV infected
infants vaccinated with BCG was also reported to be
much higher compared to non-infected infants, thus
WHO recommendation of not giving BCG to children
who are known to be infected with HIV; except in
places with high TB prevalence.61,62 These and many
other factors make HIV test almost mandatory in pa-
tients being evaluated for TB. Thus, HIV is one of the
factors put forward as a cause of resurgence of TB
worldwide; with developing countries more affected.
Latent TB Infection refers to infection with M. tubercu-

losis in the absence of symptoms, signs or radiological
features of disease usually with a positive TST. Infants
with LTBI are reported to have high risk for progression
to TB disease and the greatest risk for progression oc-
curs in the first two years after infection.6,14,42,55 There-
fore, all children younger than 5 years who are close
contacts of an infectious index TB patient should be
treated for LTBI, likewise PLWHA. However, for chil-
dren older than 5 years, the need for such treatment
should be individualized. The test or investigation for
TB exposure in the form of TST or IGRA is not neces-
sary, likewise, chest radiograph, to confirm LTBI or TB
disease respectively in low- and middle-incomecountries
before commencement of treatment, but a symptomatic
screening in the initial instance.63,64

Children placed on treatment for LTBI must be followed
up and if they develop TB disease during the treatment
further investigations and appropriate treatment should
be offered. The treatment of LTBI is usually designated
preventive therapy because the aim is to prevent devel-
opment of symptomatic TB disease, although in the ac-
tual sense it is a treatment of latent infection. While a lot
of controversies exist in the field of screening and treat-
ment of LTBI, the WHO recommends the treatment
with isoniazid or other drug/s usually for 6 months of
children < 5 years who are close contacts of an infec-
tious index TB patient and PLWHA based on evidence
for the benefits of such treatment. 6,55,64 The areas of con-
troversies include among others; duration of treatment
and regimen, secondary preventive therapy, fear for in-
ducing drug resistance, inclusion or exclusion of other
age groups and screening procedures. 65,66

Also, children who are contacts of DR-TB have high
risk of contracting DR-TB, therefore should be screened
and given preventive therapy in form of fluoroquinolone
with or without another effective drug for prevention, 66-

67 although some authors argue that such recommenda-
tion is early for now.68 Despite the WHO recommenda-
tions for the preventive therapy, a rather low up-take of
the treatment and sometimes poor adherence to the rec-
ommendation of the treatment by care givers and physi-
ciansrespectively were reported from many studies.
7,65,69,70

However, a robust training of physicians attending to
adults and children, other healthcare workers and coun-
selors in the area of TB preventive therapy in addition to
the provision of funds to support the entire exercise may
close the policy-practice gap currently being reported
especially in TB endemic regions.
Drug resistant TB is grossly under-detected and under
reported in children especially in developing countries;
it is estimated that 30,000 children become sick with
MDR-TB each year globally, and far less children are
appropriately diagnosed and treated.71-75 This may be
due to the difficulty in making the diagnosis of culture
confirmed DR-TB in children as oppose to adults. Nige-
ria is one of the countries with high DR- TB burden due
to the high burden of DS-TB and high HIV prevalence.
Other factors responsible for the high burden of TB and
HIV also apply to the DR-TB burden. Although the pos-
sibility of DR-TB is entertained in any patient being
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evaluated for TB, patients with prior treatment for TB or
exposure to a possible source case having drug-resistant
organisms, high community prevalence of DR-TB and
children not responding to first-line therapy despite ad-
herence; are priority group for DR-TB.55,64

Despite the challenges in making the diagnosis of DR-
TB in children, every effort should be made to get clini-
cal specimen for drug susceptibility testing (DST) so as
to guide treatment. This is because clinicians in the field
always have challenges as to what category of children
to treat for DR-TB due to the challenges involved in
diagnosis and lack of a reliable history of contact with a
source case with DR-TB as reported by Seddon et al.22

The guidance defining confirmed DR-TB as a child with
clinical TB disease and  sample taken from the child
shows DR-TB or clinically diagnosed DR-TB
(presumed DR-TB) as child with clinical TB disease and
has risk factors for drug resistance,71,76 is therefore, apt.
The Sentinel Project for Pediatric Drug-Resistant Tuber-
culosis reports that only 5% of the estimated children
with DR-TB get appropriately treated,71 This is as a re-
sult of undue delay in commencing treatment thus in-
creasing the morbidity and mortality in children. Other
factors that may be responsible for the abysmal number
of children being treated for DR-TB could be the fear
regarding the toxicity of the second-line TB medications
in children and paucity of practice-based recommenda-
tions on the optimal care of children with DR-TB. 76-

77Issues pertaining to dosing of the drugs and appropri-
ate regimen also pose challenges for treatment of chil-
dren with DR-TB.64,73,76

Monitoring of patients and especially children on DR-
TB treatment is of paramount importance and manda-
tory. The areas of this monitoring include response to
therapy, drug adverse events and treatment adherence
monitoring as proposed by Seddon et al.76 The monitor-
ing entails routine clinical, laboratory and sometimes
radiological assessment of the patient. Even though, the
protocol and procedure for the monitoring of patients
including children on DR-TB is well outlined, it may be
a daunting challenge especially in resource poor coun-
tries and in places where Medicare is mainly achieved
through out of pocket expenses. This is because most
patients cannot afford the costs of the tests even if the
drugs are supplied free of charge to the patient. Exper-
tise for doing some of the assessments and tests may
also be lacking especially for young children; for exam-
ple, audiology, visual acuity testing etc.
However, there is great hope for children with DR-TB
despite the challenges as the global focus for the control
of TB is now integrating the management of childhood
TB in its program as against the past experience of ne-
glecting childhood TB. Inspite of the fears and chal-
lenges associated with the management of DR-TB, stud-
ies have shown that it is very possible to diagnose and
treat more cases of even confirmed DR-TB in children
in addition to the presumed DR-TB in children. 76

Tolerability of second line anti-TB drugs in children has
been documented in a study from New York of 20 chil-
dren treated for MDR-TB (six culture-confirmed), dem-
onstrated good outcomes and minimal toxicity. 78Simi-

larly, a good outcome of DR-TB management in chil-
dren compared to some adult literature was reported.
22,73In a mainly adult study, EL Hamdouni et al reported
a relatively poor outcome compared to the WHO stan-
dard in their study of DR-TB treatment outcome com-
prising patients aged 9.5 to 70 years in Morocco.79 The
development of newer regimen that are for short dura-
tion, devoid of injectable agents is usually tolerated by
children better.71,73 It is recommended that children with
non-severe DR-TB disease and severe DR-TB disease
are treated with four and five second line anti-TB drugs
for 9-12 months and 12-18 months, respectively.71 Treat-
ment of children with DR-TB beyond 18 months is not
recommended.

The options for DR-TB treatment are standardized, em-
piric, and individualized regimens; the approach is de-
pendent on having access to either reliable DST results
for individual patients or population data on the preva-
lent resistance patterns.55Although this is applicable to
treatment of all infections in children as well as adults,
the most preferredoption of course is the individualized
regimen where DST result of an individual is available
and treatment is guided by the sensitivity pattern of the
individual patient in question. A robust follow-up and
monitoring protocol has been developed by the Sentinel
Project for Pediatric Drug-Resistant Tuberculosis for
treatment of children with DR-TB.71

The provision of care in terms of offering treatment to
children for DS-TB or DR-TB is slightly different from
that of adults who ethically have autonomy. Majority of
adults can take their medications on their own especially
during the continuation phase of treatment after proper
health education is given. On the other hand, children
are given medications by their care givers, who also
consent to the treatment on their behalf. However, chil-
dren whose caregivers have challenges or without an
identified caregiver e.g. children in remand homes or
orphanages should have another person to serve as a
treatment supporter for them.42Family members or any
person willing to serve as a treatment supporter takes
many responsibilities, including the patient swallowing
the drugs in his/her presence among others. 42,80,81 The
treatment supporter provides DOTS services outside the
health facility, thus reducing the burden of accessing
health facility daily for administration of drugs. This is
very important because TB treatment may last 6-18
months depending on drug susceptibility pattern. In ad-
dition to the duration that is long, treatment supporter
will ensure adherence to treatment, follow up and moni-
toring of the patient etc. The advantages in terms of suc-
cess rates of TB treatment through the use of treatment
supporter has been reported.82

TB control and prevention in children

The TB control programs at country and regional levels
are doing a lot to control TB and prevent TB infection
and subsequent development of TB disease. A strategy
for TB prevention in children includes BCG vaccination
at birth. It is estimated that about 100 million children
are vaccinated every year with BCG and it affords
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significant protection against disseminated disease and
TB meningitis, however, protection against pulmonary
TB is inconsistent.83-85

The poor protection conferred by BCG in older children
and adults have led to the search for a vaccine that may
be efficacious in these population. Even though this has
been an area of interest for a long time, an ideal vaccine
is yet to be developed against TB. However, WHO re-
ports that twelve vaccine candidates are in various
phases of clinical trials.5 They include candidates to
prevent the development of TB infection, TB disease,
and candidates to help improve the outcomes of treat-
ment for TB disease. The WHO has recommended that
children diagnosed with HIV infection; whether sympto-
matic or asymptomatic be exempted from BCG vaccina-
tion because of the increased risks of BCG disease in
such infants. 64,86 However, HIV exposed children who
have no signs or reported symptoms suggestive of HIV
infection and whose HIV status are unknown should be
vaccinated with BCG in TB endemic countries.64

Children who get infected with TB, either vaccinated
with BCG or not, through contact with an infectious TB
case or demonstration of infection with a TST or IGRA
may be prevented from progressing to TB disease
through the implementation of IPT as discussed above.
This will reduce the reservoir of future TB cases and
infector pool; of the about two billion people infected
already worldwide.66

Apart from TB infection prevention and progression to
disease, TB can also be prevented through avoidance or
significant reduction of exposure to an infectious TB
case. Infection control guidelines for prevention of TB
transmission in a variety of settings published by the
WHO contains policies that will reduce TB transmission
in health care facilities, congregate settings and house-

holds.87 This is a very important feat in infection preven-
tion and control since the spread of infection is signifi-
cant with exposure.12,88 Epidemiologically an even more
important strategy for TB infection control is to ensure
rapid diagnosis and initiation of treatment of persons
with TB; especially PTB. This is in addition to the pre-
vention of development of drug resistance and restora-
tion of the health of the patient among other benefits. 5,55

This is crucial to achieving the End TB Strategy targets
set for 2030 and 2035.
In children, the prevention of vertical transmission of
HIV infection and early initiation of ART in the infected
is shown to drastically improve child survival and re-
duces the risk of TB disease. 5,7,89 This is because TB
thrives well in the setting where HIV is prevalent or
where HIV diagnosis and optimal treatment is deficient.

Conclusion

Children with TB often have challenges in diagnosis,
treatment and monitoring of treatment. This is in addi-
tion to the inattention to childhood TB by various gov-
ernments and international policy makers; except for
some efforts and interest in childhood TB in the recent
years. Children being vulnerable to infection, progres-
sion to disease and complications are important to be
thought of in all policies and programs aimed at TB con-
trol. The usual lack of bacteriological evidence of infec-
tion in children should not be taken as an excuse to ex-
clude them in strategies for TB control, but to try and
develop ways to circumvent the challenge. The hope for
this is high, as data for children is now being published
with respect to TB by the WHO.
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