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Map the gap: missing children with drug-resistant tuberculosis
C. M. Yuen,1,2 C. A. Rodriguez,2 S. Keshavjee,1,2,3 M. C. Becerra1,2,3

Multidrug-resistant tuberculosis (MDR-TB, de-
fined as TB resistant to at least both isoniazid 

and rifampin), among children is an unrecognized ep-
idemic. Like drug-susceptible TB, MDR-TB is curable, 
but treatment requires the use of longer regimens with 
more toxic drugs, few of which are available in child-
friendly formulations.1 Although an estimated 32 000 
children fall sick each year with MDR-TB,2 few of these 
are diagnosed and treated. An analysis of age-disaggre-
gated surveillance data collected in 85 countries 
during 1994–2011 found that 50 (59%) of these coun-
tries reported no child MDR-TB cases,3 although many 
of them did report cases of MDR-TB, presumably in 
adults, during this period.4 The microbiological diag-
nosis of drug-resistant TB in children is complicated 
by insensitive diagnostic tests, limited diagnostic ca-
pacity in many countries with high TB burdens5 and 
the inability of young children to expectorate spu-
tum.6 These diagnostic challenges, as well as historic 
misperceptions that children are not likely to be im-
portant contributors to or victims of the global TB epi-
demic,7 have contributed to the invisibility of the 
MDR-TB epidemic among children.8

The lack of published evidence documenting num-
bers of children treated for MDR-TB, as well as treat-

ment practices and outcomes, is an obstacle to efforts 
to advocate for better diagnostics, treatments, and pol-
icies for children with MDR-TB. As publicly available 
data on numbers of MDR-TB cases reported by differ-
ent countries are not disaggregated by age,4 it is im-
possible to determine how many children are diag-
nosed with MDR-TB each year. A systematic review of 
studies reporting outcomes among children treated for 
MDR-TB found only eight studies, comprising a total 
of 315 children.9 With such sparse published evidence 
on both the magnitude of the problem and its poten-
tial solutions, it is difficult to convince companies to 
invest in new diagnostics for drug-resistant disease in 
children, investigators to include children in clinical 
trials of second-line regimens and governments to re-
form policies that limit access to effective treatment 
for children with MDR-TB.

As global TB policies tend to focus on adults, there 
is a profound lack of awareness about the MDR-TB epi-
demic among children. In the present study, we 
sought to describe the current state of awareness about 
children with MDR-TB by comparing documentation 
of child and adult MDR-TB cases in the published 
literature.

METHODS

The numbers of MDR-TB cases reported each year by 
governments of individual countries and territories 
(referred to from here on as ‘countries’) are publicly 
available through the World Health Organization 
(WHO).4 Based on these data, we compiled a list of 
countries that reported at least one notified MDR-TB 
case during 2005–2012.4 We then used a systematic 
search of the published literature to identify child and 
adult MDR-TB cases in each country. We repeated this 
process to identify child and adult cases of extensively 
drug-resistant TB (XDR-TB), the subset of MDR-TB 
strains with additional resistance to fluoroquinolones 
and second-line injectable agents.

For each country, we attempted to identify a publi-
cation documenting at least one MDR-TB case in a 
child aged 14 years, and one documenting at least 
one MDR-TB case in an adult aged >14 years (Figure 
1). In our search for pediatric MDR-TB cases, we first 
referred to two publications documenting coun-
try-specific reports of MDR-TB in children: one based 
on WHO surveillance data3 and the other a systematic 
review.2 For countries in which no pediatric MDR-TB 
cases were indicated in either of these publications, we 
systematically searched for publications published 
through 1 July 2014 in PubMed, EMBASE, LILACS, 
Web of Science, BIOSIS and WHO regional databases. 
Together, these databases include citations for a vari-
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Background: The lack of published information about 
children with multidrug-resistant tuberculosis (MDR-TB) 
is an obstacle to efforts to advocate for better diagnostics 
and treatment.
Objective: To describe the lack of recognition in the 
published literature of MDR-TB and extensively drug-re-
sistant TB (XDR-TB) in children.
Design: We conducted a systematic search of the litera-
ture published in countries that reported any MDR- or 
XDR-TB case by 2012 to identify MDR- or XDR-TB cases 
in adults and in children.
Results: Of 184 countries and territories that reported 
any case of MDR-TB during 2005–2012, we identified 
adult MDR-TB cases in the published literature in 143 
(78%) countries and pediatric MDR-TB cases in 78 (42%) 
countries. Of the 92 countries that reported any case of 
XDR-TB, we identified adult XDR-TB cases in the pub-
lished literature in 55 (60%) countries and pediatric 
XDR-TB cases for 9 (10%) countries.
Conclusion: The absence of publications documenting 
child MDR- and XDR-TB cases in settings where MDR- 
and XDR-TB in adults have been reported indicates both 
exclusion of childhood disease from the public discourse 
on drug-resistant TB and likely underdetection of sick 
children. Our results highlight a large-scale lack of aware-
ness about children with MDR- and XDR-TB.
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ety of published literature, including research publications, case 
reports, editorials and conference abstracts.

No reviews or surveillance summaries explicitly focused on 
adults with MDR-TB. We referred to the aforementioned system-
atic review of MDR-TB in children,2 which also documented adult 
cases in some countries. For the remaining countries, we system-
atically searched the published literature for publications docu-
menting adult MDR-TB cases. We used an analogous process to 
search for XDR-TB cases in both adults and children in all coun-
tries that had reported at least one XDR-TB case by 2012.10

We used search terms that included combinations intended to 
capture publications documenting MDR- and XDR-TB cases (e.g., 
‘multidrug resistant tuberculosis,’ ‘MDR-TB,’ ‘drug-resistant TB’) 
and country names. In our search for child cases, we also included 
terms intended to capture children (e.g., ‘child*,’ ‘pediatric’). The 
complete search strategy is documented in Appendix Table A.1. 
We did not restrict publications on the basis of language. For pub-
lications in English and Spanish, we contacted authors by e-mail 
for additional information if the publication identified MDR- or 

XDR-TB cases but we were unable to determine the age of 
subjects.

For each of the four categories of cases (child MDR-TB, adult 
MDR-TB, child XDR-TB, adult XDR-TB), we considered a single 
publication sufficient to document the presence of that type of 
case in a given country. If our search yielded multiple published 
reports for a country, we recorded only the most recent En-
glish-language report, or the most recent report in any language if 
no English-language report was found.

No ethics approval was required for this study, as the data used 
were publicly available and contained no personal identifying 
information.

RESULTS

Of the 216 national and territorial governments that reported TB 
case data, 184 (85%) reported at least one case of MDR-TB during 
2005–2012.4 Through our literature searches, we found publica-
tions documenting adult MDR-TB cases in 143 (78%) of the 184 
countries (Table and Appendix Table A.2). By contrast, we found 
publications documenting pediatric MDR-TB cases in 78 (42%) of 
these countries. We were thus unable to identify any pediatric 
MDR-TB cases for 45% of the countries for which we were able to 
identify adult MDR-TB cases through our systematic literature 
search. There were no countries with publications documenting 
MDR-TB cases in children but not in adults.

Figure 2 shows the countries categorized according to whether 
any MDR-TB case was reported during 2005–2012, whether we 
identified any adult MDR-TB case through our literature search 
and whether we identified any pediatric MDR-TB case through 
our literature search. The proportion of countries for which we 
were able to find publications documenting adult MDR-TB cases 
but not pediatric MDR-TB cases was highest for the WHO African 
Region (69%) and lowest for the European region (19%) (Table). 
We found publications documenting adult MDR-TB cases for all 
of the 27 countries classified as having a high MDR-TB burden,10 
but found no publications documenting pediatric MDR-TB cases 
for 7 (26%) of these countries.

By 2012, XDR-TB cases had been reported in 92 countries.10 
We identified publications documenting adult XDR-TB cases for 
55 (60%) of these countries, and publications documenting pedi-
atric XDR-TB cases for 9 (10%) countries. We found no pediatric 
XDR-TB cases for 84% of the countries for which we identified 
adult XDR-TB cases through our literature search. Figure 3 shows 
the countries categorized according to whether any case of 

FIGURE 1 Search strategy for identifying publications, by country, 
for adult and pediatric MDR- and XDR-TB cases among countries that 
reported MDR- and XDR-TB cases. MDR-TB = multidrug-resistant tu-
berculosis; XDR-TB = extensively drug-resistant TB.

TABLE Countries and territories with publications documenting MDR-TB cases in adults and children*

Total  
n

AFR  
n

AMR  
n

EMR  
n

EUR  
n

SEAR  
n

WPR  
n

High MDR-TB 
burden  

n

Total countries and territories 216 47 46 21 53 11 35 27
Countries/territories that reported 1 MDR-TB case during 

2005–2012
184 43 34 21 51 11 24 27

Countries/territories with publications documenting adult 
MDR-TB cases

143 32 23 19 42 9 17 27

Countries/territories with publications documenting pediatric 
MDR-TB cases

78 10 10 9 34 4 11 20

Proportion of countries/territories with published adult cases but 
no published pediatric cases, %

45 69 57 53 19 56 35 26

* Publications were identified through systematic search of the published literature through 1 July 2014. Countries/territories are those listed on the WHO country profile 
database.
MDR-TB = multidrug-resistant tuberculosis; AFR = WHO African Region; AMR = WHO Americas Region; EMR = WHO Eastern Mediterranean Region; EUR = WHO European Re-
gion; SEAR = WHO South-East Asia Region; WPR = WHO Western Pacific Region; WHO = World Health Organization.
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XDR-TB was reported by 2012, whether we identified any adult 
XDR-TB case through our literature search and whether we identi-
fied any pediatric XDR-TB case through our literature search.

DISCUSSION

In almost every household where an adult has TB, children, who 
are even more susceptible than adults to developing TB disease,11 
are exposed. However, although we found documentation of 
MDR-TB cases in adults for over three quarters of the countries 
whose governments reported any case of MDR-TB by 2012 
through systematic searches of published literature, we were un-
able to find published reports of MDR-TB in children for over half 
of these countries. We were unable even to find published reports 
of MDR-TB cases in children for a quarter of the countries with a 
high MDR-TB burden. The size of the discrepancy varied by geo-
graphic region, and was even greater in our search for XDR-TB 
cases. Our results are consistent with large-scale deficient disease 
awareness of children with MDR- and XDR-TB. This deficiency 
has major implications for national and global TB policies, as 
children (age 14 years) make up approximately 25% of the 
global population and may comprise 20–40% of persons with TB 
in high TB incidence settings.12

The pronounced absence of childhood MDR-TB cases in the 
literature is worrying, as the published literature is an important 

forum for the dissemination of information, the discussion of 
public health policy, and the testing of new ideas. In a time when 
MDR- and XDR-TB are gaining worldwide attention, the absence 
of child cases in the published literature can only perpetuate the 
invisibility of children already suffering from these forms of TB. 
Of course, there may be reasons for this absence: research publica-
tions often exclude children, and publications are generally not a 
priority for resource-limited TB programs struggling to provide 
treatment. However, as programs strive to improve the diagnosis 
and treatment of children with MDR- and XDR-TB, the lack of 
published evidence in these areas may prove an obstacle.

While the absence of cases in the published literature may not 
indicate an actual absence of diagnosed cases, the magnitude of 
the discrepancy between published accounts of adult cases and 
published accounts of child cases raises strong suspicions about 
underdetection. Given the large number of adults worldwide with 
untreated or inadequately treated MDR-TB,13 transmission to chil-
dren in their households is inevitable, and child MDR-TB cases 
are to be expected wherever adult MDR-TB cases are reported.8 Re-
cent estimates have suggested that each year 600 000 children 
worldwide require evaluation for household exposure to 
MDR-TB,8 and that 30 000–50 000 require treatment for 
MDR-TB.2,8 However, many of these children are likely going un-
diagnosed. Although global data on children diagnosed with 
MDR- and XDR-TB are lacking, widespread underdetection of 

FIGURE 2 Adult vs. child MDR-TB cases in the published literature: documentation of adult vs. child MDR-TB cases in the published literature 
among countries reporting 1 case of MDR-TB during 2005–2012. Note that some smaller countries and territories are not depicted. MDR-TB 
= multidrug-resistant tuberculosis.
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child MDR-TB cases is suggested by the finding that 59% of the 
countries from which age-disaggregated surveillance data on 
MDR-TB were available reported no child MDR-TB cases,3 al-
though many of these countries did report MDR-TB cases, pre-
sumably in adults.4

The major limitation of the present analysis is that a review of 
published literature is unable to distinguish between the effect of 
underdetection of MDR- and XDR-TB in children and the effect of 
any publication disparities that may exist. Many factors could 
contribute to a publication bias against reports that include chil-
dren with drug-resistant TB. For example, research studies often 
exclude children; analyses of routinely collected data on patients 
are frequently limited to patients with bacteriologically confirmed 
disease, which reduces the likelihood of children being included; 
and children are commonly excluded from drug resistance and 
prevalence surveys. In addition, countries with high TB burdens 
(and likely higher relative burdens of childhood TB cases12) are 
often poorly represented in the published literature; the ratio of 
TB publications to TB cases is orders of magnitude higher for 
Western Europe, the United States and Canada, than for Asia, 
Eastern Europe, Africa and Latin America.14 Many countries for 
which we found no publications documenting any MDR-TB case 
were countries for which few TB publications existed. However, 
true underdetection of MDR-TB in children is also likely in many 
of these countries given the limitations in the current diagnostic 

capacities of their TB programs. Public availability of age-group-
specific data on reported MDR- and XDR-TB cases would allow a 
more careful assessment of the relative contributions of underde-
tection and publication bias to our findings.

Another limitation is that our analysis only included publica-
tions that were indexed in a systematically searchable format; al-
though available databases cover a variety of publications, includ-
ing conference abstracts, bulletins and perspective pieces, some 
types of publications, such as advocacy materials and national tu-
berculosis program reports, are generally not included. While in-
formation on children with MDR- and XDR-TB may appear in 
these other types of publications, we had no way of systemati-
cally searching them. A recent advocacy effort to collect informa-
tion about the experiences of children with drug-resistant TB 
found stories of children with MDR-TB from 10 of the countries 
for which we could not find any publications in our search.15

However, despite the limitations inherent in using published 
literature as an indicator of case detection, our results add weight 
to the suspicion of underdetection of MDR- and XDR-TB in chil-
dren. Reasons for this underdetection are varied, but multiple 
steps can be taken to overcome existing obstacles to the recogni-
tion of child cases of drug-resistant disease. First, providers re-
quire more training to recognize the manifestations of TB disease 
in children, which can be diverse and non-specific.16 In addition, 
as children frequently have paucibacillary disease and cannot 

FIGURE 3 Adult vs. child XDR-TB cases in the published literature: documentation of adult vs. child XDR-TB cases in the published literature 
among countries reporting 1 case of XDR-TB by 2012. Note that some smaller countries and territories are not depicted. XDR-TB = extensively 
drug-resistant tuberculosis.
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produce sputum, programs should employ child-focused methods 
of specimen collection and diagnostic technologies that are more 
sensitive than smear microscopy.16 Even with these methods, 
however, cultured isolates for drug susceptibility testing (DST) 
will be unavailable for the majority of sick children.6 Both indi-
vidual providers and TB programs should therefore presumptively 
treat sick children who meet clinical criteria for TB disease and 
drug resistance in the absence of bacteriologic confirmation.6,17 
Finally, household contact investigations of adult MDR- and 
XDR-TB patients should be carried out to promptly identify and 
treat children with drug-resistant TB.8

Underdetection of childhood drug-resistant TB cases should be 
an indicator of weaknesses in TB programs, such as the failure to 
perform contact investigations or the underutilization of sensitive 
diagnostic techniques. To rigorously quantify underdetection, ac-
curate counting of children with MDR- and XDR-TB will be neces-
sary. If programs count and report only bacteriologically con-
firmed cases of drug-resistant TB, a substantial proportion of 
children with MDR- and XDR-TB will not be included, as the ma-
jority of children with TB will not have a bacterial culture avail-
able for DST.6 Surveillance systems should therefore allow for the 
reporting of probable MDR-TB cases in children, with diagnosis 
based on clinical evidence of disease and exposure to an MDR- or 
XDR-TB case.18 Furthermore, universal reporting of MDR- and 
XDR-TB cases by age group19 and public accessibility of these sur-
veillance data are necessary to broaden our understanding of the 
magnitude of the drug-resistant TB epidemic in children.

CONCLUSION

The absence of information about child MDR- and XDR-TB cases 
in countries where adult cases have been reported has major im-
plications for national and global TB policies. Recognition of this 
large-scale deficiency in awareness should spur more systematic 
work to improve surveillance for and estimates of TB cases in chil-
dren, which are necessary to allow programs to project unmet 
needs and allocate resources. In addition, it should serve as a 
warning that children with drug-resistant TB in these countries 
are going undiagnosed. Clinical awareness, aggressive methods of 
specimen collection, use of sensitive diagnostics and active case 
finding through contact investigation are all needed to ensure 
that children with TB—including those with MDR- and XDR-TB—
are promptly recognized and treated.20 Finally, policy makers, 
providers, investigators and advocates should all be aware that 
the discourse about how to end the toll of drug-resistant TB must 

include children to ensure that this vulnerable population is not 
neglected.
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APPENDIX 
TABLE A.1 Terms used in systematic searches of published literature

Search PubMed search terms EMBASE search terms

Children with MDR-TB ‘Tuberculosis, Multidrug-Resistant’[Mesh] OR ‘multidrug 
resistant tuberculosis’[tiab] OR ‘drug resistant 
tuberculosis’[tiab] OR ‘multidrug resistant tb’[tiab] OR ‘drug 
resistant tb’ OR ‘multi drug resistant tuberculosis’[tiab] OR 
‘multi drug resistant tb’[tiab] OR ‘mdrtb’[tiab] OR ‘DR 
TB’[tiab]

AND

Infant[MeSH Terms] OR Child[MeSH Terms] OR 
Adolescent[MeSH Terms] OR child*[tiab] OR 
adolescen*[tiab] OR infan*[tiab] OR neonate*[tiab] OR 
newborn*[tiab] OR new born*[tiab] OR baby[tiab] OR 
babies[tiab] OR toddler*[tiab] OR teen*[tiab] OR boy[tiab] 
OR boys[tiab] OR girl*[tiab] OR pediatric[tiab] OR 
‘paediatric’[tiab] OR puber*[tiab] OR pubescen*[tiab] OR 
prepubescen*[tiab] OR prepuberty*[tiab]

AND

‘COUNTRY NAME’[MeSH Terms] OR ‘COUNTRY NAME’[tiab]

where COUNTRY NAME was replaced with each individual 
country being searched.

‘drug resistant tuberculosis’/exp OR ‘multidrug resistant 
tuberculosis’:ab,ti OR ‘drug resistant tuberculosis’:ab,ti OR 
‘multidrug resistant tb’:ab,ti OR ‘drug resistant tb’:ab,ti OR 
‘multi drug resistant tuberculosis’:ab,ti OR ‘multi drug 
resistant tb’:ab,ti OR ‘mdrtb’:ab,ti OR ‘drtb’:ab,ti

AND

‘child’/exp OR ‘adolescent’/exp OR child*:ab,ti OR 
adolescen*:ab,ti OR infan*:ab,ti OR neonate*:ab,ti OR 
newborn*:ab,ti OR ‘new born’:ab,ti OR ‘new borns’:ab,ti 
OR baby:ab,ti OR ‘babies’:ab,ti OR toddler*:ab,ti OR 
teen*:ab,ti OR ‘boy’:ab,ti OR ‘boys’:ab,ti OR girl*:ab,ti OR 
pediatric:ab,ti OR paediatric:ab,ti OR puber*:ab,ti OR 
pubescen*:ab,ti OR prepubescen*:ab,ti OR 
prepuberty*:ab,ti

AND

‘COUNTRY NAME’/exp OR ‘COUNTRY NAME’:ab,ti

where COUNTRY NAME was replaced with each individual 
country being searched.

Adults with MDR-TB ‘Tuberculosis, Multidrug-Resistant’[Mesh] OR ‘multidrug 
resistant tuberculosis’[tiab] OR ‘drug resistant 
tuberculosis’[tiab] OR ‘multidrug resistant tb’[tiab] OR ‘drug 
resistant tb’ OR ‘multi drug resistant tuberculosis’[tiab] OR 
‘multi drug resistant tb’[tiab] OR ‘mdrtb’[tiab] OR ‘DR 
TB’[tiab]

AND

‘COUNTRY NAME’[MeSH Terms] OR ‘COUNTRY NAME’[tiab]

where COUNTRY NAME was replaced with each individual 
country being searched.

‘drug resistant tuberculosis’/exp OR ‘multidrug resistant 
tuberculosis’:ab,ti OR ‘drug resistant tuberculosis’:ab,ti OR 
‘multidrug resistant tb’:ab,ti OR ‘drug resistant tb’:ab,ti OR 
‘multi drug resistant tuberculosis’:ab,ti OR ‘multi drug 
resistant tb’:ab,ti OR ‘mdrtb’:ab,ti OR ‘drtb’:ab,ti

AND

‘COUNTRY NAME ‘/exp OR ‘COUNTRY NAME ‘:ab,ti

where COUNTRY NAME was replaced with each individual 
country being searched.

Children with XDR-TB ‘Extensively drug resistant tuberculosis’[Mesh] OR 
‘EXTENSIVELY drug resistant tuberculosis’[tiab] OR 
‘EXTENSIVELY drug resistant tb’[tiab] OR ‘Xdrtb’[tiab]

AND

Infant[MeSH Terms] OR Child[MeSH Terms] OR 
Adolescent[MeSH Terms] OR child*[tiab] OR 
adolescen*[tiab] OR infan*[tiab] OR neonate*[tiab] OR 
newborn*[tiab] OR new born*[tiab] OR baby[tiab] OR 
babies[tiab] OR toddler*[tiab] OR teen*[tiab] OR boy[tiab] 
OR boys[tiab] OR girl*[tiab] OR pediatric[tiab] OR 
‘paediatric’[tiab] OR puber*[tiab] OR pubescen*[tiab] OR 
prepubescen*[tiab] OR prepuberty*[tiab]

AND

‘COUNTRY NAME’[MeSH Terms] OR ‘COUNTRY NAME’[tiab]

where COUNTRY NAME was replaced with each individual 
country being searched.

‘EXTENSIVELY drug resistant tuberculosis’:ab,ti OR 
‘EXTENSIVELY drug resistant tb’:ab,ti OR ‘Xdrtb’:ab,ti

AND

‘child’/exp OR ‘adolescent’/exp OR child*:ab,ti OR 
adolescen*:ab,ti OR infan*:ab,ti OR neonate*:ab,ti OR 
newborn*:ab,ti OR ‘new born’:ab,ti OR ‘new borns’:ab,ti 
OR baby:ab,ti OR ‘babies’:ab,ti OR toddler*:ab,ti OR 
teen*:ab,ti OR ‘boy’:ab,ti OR ‘boys’:ab,ti OR girl*:ab,ti OR 
pediatric:ab,ti OR paediatric:ab,ti OR puber*:ab,ti OR 
pubescen*:ab,ti OR prepubescen*:ab,ti OR 
prepuberty*:ab,ti

AND

‘insert country’/exp OR ‘insert country’:ab,ti

Adults with XDR-TB ‘Extensively drug resistant tuberculosis’[Mesh] OR 
‘EXTENSIVELY drug resistant tuberculosis’[tiab] OR 
‘EXTENSIVELY drug resistant tb’[tiab] OR ‘Xdrtb’[tiab]

AND

‘COUNTRY NAME’[MeSH Terms] OR ‘COUNTRY NAME’[tiab]

where COUNTRY NAME was replaced with each individual 
country being searched.

‘EXTENSIVELY drug resistant tuberculosis’:ab,ti OR 
‘EXTENSIVELY drug resistant tb’:ab,ti OR ‘Xdrtb’:ab,ti

AND

‘COUNTRY NAME ‘/exp OR ‘COUNTRY NAME ‘:ab,ti

where COUNTRY NAME was replaced with each individual 
country being searched.

MDR-TB = multidrug-resistant tuberculosis; XDR-TB = extensively drug-resistant TB.
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TABLE A.2 Table of identified references by country*

Country/territory

Reported  
MDR-TB  

case†

Reported  
XDR-TB  

case‡ 

Publication 
documenting  

adult MDR-TB case

Publication 
documenting  

child MDR-TB case

Publication 
documenting  

adult XDR-TB case

Publication 
documenting  

child XDR-TB case

Afghanistan ✓

Albania ✓ 1
Algeria ✓ 2
American Samoa
Andorra
Angola ✓

Anguilla
Antigua and Barbuda
Argentina ✓ ✓ 3 4,5 6
Armenia ✓ ✓ 7 5 7
Aruba
Australia ✓ ✓ 8 4,5 9
Austria ✓ ✓ 10 4,5 11
Azerbaijan ✓ ✓ 12 13
Bahamas ✓

Bahrain ✓ 14
Bangladesh ✓ ✓ 15 5 16
Barbados ✓ 17
Belarus ✓ ✓ 18 5 18
Belgium ✓ ✓ 19 5 19 20
Belize ✓ 17
Benin ✓ ✓ 21
Bermuda
Bhutan ✓ ✓

Bolivia (Plurinational State of) ✓ 22
Bonaire, Saint Eustatius and Saba ✓ ✓

Bosnia and Herzegovina ✓ 23 4
Botswana ✓ ✓ 24
Brazil ✓ ✓ 4 4 25
British Virgin Islands
Brunei Darussalam
Bulgaria ✓ ✓ 26 5 27
Burkina Faso ✓ ✓ 28 29 28
Burundi ✓ 4
Cabo Verde
Cambodia ✓ ✓ 30
Cameroon ✓ 31
Canada ✓ ✓ 4 32 32
Cayman Islands
Central African Republic ✓ 33 4
Chad ✓ 34
Chile ✓ ✓ 35
China ✓ ✓ 4 4 36 37
China, Hong Kong SAR ✓ ✓ 4 4 38
China, Macao SAR ✓ ✓ 39
Colombia ✓ ✓ 40 4 41
Comoros ✓

Congo
Cook Islands ✓

Costa Rica ✓

Côte d’Ivoire ✓ 42 4
Croatia ✓

Cuba ✓ ✓ 43 44
Curacao
Cyprus ✓

Czech Republic ✓ ✓ 45

Democratic People’s Republic of 
Korea

✓ ✓ 46 47 46
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TABLE A.2 (continued)

Country/territory

Reported  
MDR-TB  

case†

Reported  
XDR-TB  

case‡ 

Publication 
documenting  

adult MDR-TB case

Publication 
documenting  

child MDR-TB case

Publication 
documenting  

adult XDR-TB case

Publication 
documenting  

child XDR-TB case

Democratic Republic of the 
Congo

✓ ✓ 48

Denmark ✓ 4 5
Djibouti ✓ 49 49
Dominica
Dominican Republic ✓ ✓ 4
Ecuador ✓ ✓ 50
Egypt ✓ ✓ 51 4 52
El Salvador ✓ 53
Equatorial Guinea ✓ 4
Eritrea ✓

Estonia ✓ ✓ 54 5 55
Ethiopia ✓ 4 56
Fiji
Finland ✓ ✓ 57 58 58
France ✓ ✓ 59 60 61
French Polynesia
Gabon
Gambia ✓ 62
Georgia ✓ ✓ 4 5 63 64
Germany ✓ ✓ 65 4,5 65
Ghana ✓ 66
Greece ✓ ✓ 4 67 68 69
Greenland ✓

Grenada
Guam ✓

Guatemala ✓ 70
Guinea ✓ 71
Guinea-Bissau ✓

Guyana ✓ 72
Haiti ✓ 4
Honduras ✓ 73
Hungary ✓ ✓ 74 5
Iceland ✓ 75
India ✓ ✓ 4 4 76 77
Indonesia ✓ ✓ 78 78
Iran (Islamic Republic of) ✓ ✓ 4 4 79
Iraq ✓ 80
Ireland ✓ ✓ 81 4,5 82
Israel ✓ ✓ 83 84 85
Italy ✓ ✓ 86 4,5 87
Jamaica ✓

Japan ✓ ✓ 4 88 89
Jordan ✓ 90
Kazakhstan ✓ ✓ 91 5 91
Kenya ✓ ✓ 92
Kiribati ✓

Kuwait ✓ 93
Kyrgyzstan ✓ ✓ 94
Lao People’s Democratic Republic ✓ 95
Latvia ✓ ✓ 96 5 97
Lebanon ✓ 4 4
Lesotho ✓ ✓ 98 99 100
Liberia ✓

Libya ✓

Lithuania ✓ ✓ 101 5 101
Luxembourg ✓

Madagascar ✓ 4
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TABLE A.2 (continued)

Country/territory

Reported  
MDR-TB  

case†

Reported  
XDR-TB  

case‡ 

Publication 
documenting  

adult MDR-TB case

Publication 
documenting  

child MDR-TB case

Publication 
documenting  

adult XDR-TB case

Publication 
documenting  

child XDR-TB case

Malawi ✓ 102
Malaysia ✓ 4
Maldives ✓ ✓

Mali ✓ 103
Malta ✓

Marshall Islands ✓ 104 105
Mauritania ✓

Mauritius ✓

Mexico ✓ ✓ 4 4
Micronesia (Federated States of) ✓ 106 107
Monaco
Mongolia ✓ ✓ 4 4
Montenegro ✓

Montserrat ✓

Morocco ✓ 4
Mozambique ✓ ✓ 108 108
Myanmar ✓ ✓ 109
Namibia ✓ ✓ 110 5
Nauru
Nepal ✓ ✓ 111 112 113
Netherlands ✓ ✓ 114 5 114
New Caledonia ✓

New Zealand ✓ ✓ 4 5 115
Nicaragua ✓ 116
Niger ✓ ✓

Nigeria ✓ ✓ 117 118
Niue
Northern Mariana Islands ✓

Norway ✓ ✓ 119 5
Oman ✓ ✓ 120
Pakistan ✓ ✓ 4 4 121
Palau ✓

Panama ✓ 122 122
Papua New Guinea ✓ ✓ 123 124 125
Paraguay ✓ 126 127
Peru ✓ ✓ 4 4 128 129
Philippines ✓ ✓ 130 131
Poland ✓ ✓ 4 5 132
Portugal ✓ ✓ 133 5 134 135
Puerto Rico ✓

Qatar ✓ ✓ 4
Republic of Korea ✓ ✓ 136 137 136
Republic of Moldova ✓ ✓ 4 5
Romania ✓ ✓ 138 139 140
Russian Federation ✓ ✓ 141 142 141
Rwanda ✓ 143 144
Saint Kitts and Nevis
Saint Lucia
Saint Vincent and the Grenadines ✓

Samoa
San Marino
Sao Tome and Principe ✓

Saudi Arabia ✓ 4 4,5
Senegal ✓ 145
Serbia ✓ ✓ 146 147
Seychelles
Sierra Leone ✓ 148

Singapore ✓ 4
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TABLE A.2 (continued)

Country/territory

Reported  
MDR-TB  

case†

Reported  
XDR-TB  

case‡ 

Publication 
documenting  

adult MDR-TB case

Publication 
documenting  

child MDR-TB case

Publication 
documenting  

adult XDR-TB case

Publication 
documenting  

child XDR-TB case

Sint Maarten (Dutch part)
Slovakia ✓

Slovenia ✓ ✓ 149
Solomon Islands
Somalia ✓ 5 5
South Africa ✓ ✓ 150 4,5 151 152
South Sudan ✓

Spain ✓ ✓ 4 4 153
Sri Lanka ✓ 154
Sudan ✓ 155
Surinam ✓

Swaziland ✓ ✓ 156 156
Sweden ✓ ✓ 157 5
Switzerland ✓ 158 5
Syrian Arab Republic ✓ 159
Tajikistan ✓ ✓ 160 160
Thailand ✓ ✓ 4 4 161
The Former Yugoslav Republic of 

Macedonia
✓ ✓

Timor-Leste ✓ 162
Togo ✓ ✓

Tokelau
Tonga
Trinidad and Tobago ✓

Tunisia ✓ ✓ 163
Turkey ✓ ✓ 4 5
Turkmenistan ✓ 4
Turks and Caicos Islands ✓

Tuvalu ✓

Uganda ✓ 164
Ukraine ✓ ✓ 165 166
United Arab Emirates ✓ ✓ 167
United Kingdom of Great Britain 

and Northern Ireland
✓ ✓ 4 4,5

United Republic of Tanzania ✓ ✓ 168
United States of America ✓ ✓ 4 4,5 169 170
Uruguay ✓ 127
Uzbekistan ✓ ✓ 4 5 171
Vanuatu
Venezuela (Bolivian Republic of) ✓ ✓ 172
Viet Nam ✓ ✓ 173
Wallis and Futuna Islands
West Bank and Gaza Strip
Yemen ✓ 4 4,5
Zambia ✓ 174 174

Zimbabwe ✓ 175

* Numbers in the table indicate the reference number in the list that follows the table. We recorded only the most recent English-language report, or the most recent report in 
any language if no English-language report was found.
† Reported by 2012 in: World Health Organization. Country tuberculosis profiles. Geneva, Switzerland: WHO, 2015. https://extranet.who.int/sree/Reports?op=vs&path=/
WHO_HQ_Reports/G2/PROD/EXT/MDRTB_Indicators_charts
‡ Reported by 2012 in World Health Organization. Global tuberculosis report 2013. WHO/HTM/TB/2013.11. Geneva, Switzerland: WHO, 2013.
MDR-TB = multidrug-resistant tuberculosis; XDR-TB = extensively drug-resistant TB.
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Cadre  :  La pénurie d’informations publiées sur la tuberculose 
multirésistante (TB-MDR) de l’enfant entrave les efforts visant à en 
améliorer le diagnostic et le traitement.
Objectif  :  Décrire le manque de reconnaissance de la TB-MDR et de 
la TB ultra-résistante (TB-XDR) de l’enfant dans la littérature publiée.
Schéma  :  Nous avons réalisé une recherche systématique de la 
littérature publiée dans les pays qui ont déclaré au moins un cas de 
TB-MDR ou -XDR avant 2012 afin d’identifier des cas de TB-MDR ou 
-XDR chez des adultes et des enfants.
Résultats  :  Sur les 184 pays et territoires qui ont déclaré des cas de 
TB-MDR entre 2005 et 2012, nous avons identifié des cas de TB-MDR 
de l’adulte dans la littérature dans 143 (78%) pays et des cas de TB-

MDR pédiatrique dans 78 (42%) pays. Sur les pays qui ont déclaré 
des cas de TB-XDR, nous avons identifié des cas adultes dans la 
littérature dans 55 (60%) pays et des cas pédiatriques dans 9 (10%) 
pays.
Conclusion  :  L’absence de publications documentant les cas de TB-
MDR et -XDR chez l’enfant dans des régions où la TB-MDR et la TB-
XDR ont été déclarées chez les adultes témoigne à la fois d’une 
exclusion de la maladie de l’enfant du discours public sur la TB 
pharmacorésistante et probablement d’une sous-détection des 
enfants malades. Nos résultats mettent en évidence un manque de 
connaissance à grande échelle de la TB-MDR et de la TB-XDR de 
l’enfant.

Marco de referencia: La falta de información publicada sobre los 
niños con tuberculosis multidrogo-resistente (TB-MDR) es un 
obstáculo a los esfuerzos para abogar por mejores diagnósticos y 
tratamientos.
Objetivos: Describir la falta de reconocimiento en la literatura 
publicada de la TB-MDR y la TB extremadamente resistente (TB-XDR) 
en los niños.
Métodos: Para los países que hasta 2012 habían informado de algún 
caso de TB-MDR o TB-XDR, realizamos una búsqueda sistemática de 
la literatura publicada para identificar casos de TB-MDR o TB-XDR en 
adultos y en niños.
Resultados: De los 184 países y territorios que informaron algún 
caso de TB-MDR durante 2005–2012, encontramos reportes de casos 

de TB-MDR en adultos en la literatura publicada para 143 (78%) 
países, y reportes de casos de TB-MDR pediátricos para 78 (42%) 
países. De los 92 países que informaron algún caso de TB-XDR, 
encontramos reportes de casos de TB-XDR en adultos en la literatura 
publicada para 55 (60%) países y reportes de casos de TB-XDR 
pediátricos para 9 (10%) países.
Conclusión: La ausencia de publicaciones que documentan casos de 
TB-MDR y TB-XDR pediátricos en lugares donde casos de TB-MDR y 
TB-XDR en adultos han sido reportados indica tanto la exclusión de 
enfermedad infantil del discurso público sobre la TB drogo-resistente 
y la probable sub-detección de niños enfermos. Nuestros resultados 
recalcan la falta de reconocimiento a gran escala de los niños con TB-
MDR y TB-XDR.


