
APPENDIX 

Implications of changing odds ratios 
While TB burden (in terms of incidence and mortality) is estimated to be declining in the majority of settings (see, for 

example, the WHO 2019 Global TB Report1), trends in the MDR/RR-TB burden are less clear. While the WHO 

suggests that in the 13 high-burden countries with sufficient data there is a slight increasing trend in the proportion of 

TB cases that are due to MDR/RR-TB,1 the proportion of TB cases that are MDR/RR-TB does not directly reveal 

changes in MDR/RR-M.tb transmission, as this indicator is affected by changes in both the numerator and 

denominator. Evidence suggests that the per-capita rate of MDR/RR-TB may be increasing in some settings and 

declining in others2-8 although some sources suggest a more general decline.9 

 

As drug resistance surveys are often challenging to do in resource-constrained settings,10 limited data are available 

and understanding of MDR/RR-M.tb transmission relies heavily on strong and consistent data from global continuous 

surveillance. Comparing the incidence of MDR/RR-TB among children versus adults can therefore be difficult to 

directly estimate, due to gaps in case detection and reporting of MDR/RR-TB cases from many high TB burden 

countries. However, data allowing the calculation of the odds ratio (OR) for MDR/RR-TB vs. DS-TB (i.e. the 

proportion of TB cases with a drug susceptibility test that are drug resistant) in children compared to adults are 

available in some settings. We propose that this indicator may be useful for measuring trends in the relative 

transmission of MDR/RR-M.tb vs DS-M.tb. While childhood MDR/RR-TB incidence and mortality has been 

investigated previously and compared to that in adults,11-13 no previous studies, to our knowledge, have investigated 

trends in the relative odds of MDR/RR-TB by age group over time. Identifying trends in MDR/RR-M.tb transmission 

is vital to inform progress on the WHO’s End TB Strategy14 that seeks to end the global TB epidemic by 2030, 

particularly as MDR/RR-TB cases contribute disproportionately to TB mortality and the catastrophic costs incurred 

by affected households.1  

 

Infection with MDR/RR-M.tb is not an observable event and, because of the variable times between infection and 

disease onset, incident cases of TB disease occurring among adults may reflect transmission occurring both recently 

and in the distant past. We propose that examination of the changes in the relative risk of MDR/RR-TB among children 

(which reflect the relative frequency of MDR/RR-M.tb strains vs. DS-M.tb strains present in recently circulating 

strains) and MDR/RR-TB among adults (which reflect the relative frequency of MDR/RR-M.tb strains vs. DS-M.tb 

strains over a longer period of exposure, as well as acquired resistance) can serve as a useful indicator of changes in 

the risk of exposure to MDR/RR-M.tb as compared with DS-M.tb over time. 

 

As a reminder to ourselves, the odds ratio (OR) is given by 

OR = C+/C-  /  A+/A- = C+A-/C- A+, 

where C and A represent TB incidence in children and adults respectively, and + represents those detected to have 

MDR/RR-TB disease while - represents those with TB (who received a drug sensitivity test result) that is not 

MDR/RR-TB. 

 

In general, if transmission of TB changes over time we expect to see a change in the number of new cases sooner in 

children than in adults because of the reactivation effect from the latent reservoir in adults. If transmission were to 

change over a given time period by a proportion α for drug-sensitive TB (DS-TB) and ꞵ for MDR/RR-TB (where -

1<α,ꞵ<∞), then we would expect that change to be less than or equal in adults for both DS-TB and MDR/RR-TB (aα 

and bꞵ respectively, where 0<=a,b<=1). 

 

So, for example, if DS-TB were to increase by 10% (α=0·1) in children due to an increase in transmission, then we 

would expect that change to be less in adults (because a proportion of these are a result of reactivation, which won’t 

be immediately affected), say 80% (in which case a=0·8). If the original incidence for children and adults was given 

by C- and A- respectively as before, then the new incidence would be given by (1+0·1)C- and (1+0·8*0·1)A-. A similar 

logic follows for changes in MDR/RR-TB incidence. Here we say that the reactivation effect is greater if a is smaller. 

 

The change in odds ratio over time (ΔOR=ORtime 2-ORtime 1) then becomes 

ΔOR = (1+ꞵ)C+(1+aα)A-/(1+α)C-(1+bꞵ)A+  -  C+A-/C- A+, 

         = C+A-[(1+ꞵ)(1+aα)  -  (1+α)(1+bꞵ)]  /  (1+α) (1+bꞵ)C- A+. 

So whether the odds ratio increases or decreases is given by 

sign(ΔOR) = (1+ꞵ)(1+aα)  -  (1+α)(1+bꞵ). 



 

We then compare the relative magnitudes of (1+ꞵ)(1+aα) and (1+α)(1+bꞵ), considering whether transmission is 

increasing or decreasing for both DS-TB and MDR/RR-TB (i.e. sgn(α) and sgn(ꞵ) respectively), the comparative 

magnitude of these changes (i.e. |α| vs. |ꞵ|) and the comparative magnitude of the reactivation effect (i.e. |a| vs. |b|). 

Modelled on work by Dye,2 we identify 6 possible scenarios (table S1). 

• Scenario 1: If α>0 and ꞵ<0, then (1+aα)<(1+α) and (1+ꞵ)<(1+bꞵ), so the OR will always decrease. 

• Scenario 2: If α>0 and ꞵ>0, then (1+aα)<(1+α) and (1+ꞵ)>(1+bꞵ), so the OR is more likely to decrease when 

|α|≫|ꞵ| or  a≪b (see scenario 5 for when the OR is more likely to increase). 

• Scenario 3: If α<0 and ꞵ<0, then (1+aα)>(1+α) and (1+ꞵ)<(1+bꞵ), so the OR is more likely to decrease when 

|α|≪|ꞵ| or  a≫b (see scenario 6 for when the OR is more likely to increase). 

• Scenario 4: If α<0 and ꞵ>0, then (1+aα)>(1+α) and (1+ꞵ)>(1+bꞵ), so the OR will always increase. 

• Scenario 5: If α>0 and ꞵ>0, then (1+aα)<(1+α) and (1+ꞵ)>(1+bꞵ), so the OR is more likely to increase when 

|α|≪|ꞵ| or  a≫b (see scenario 2 for when the OR is more likely to decrease). 

• Scenario 6: If α<0 and ꞵ<0, then (1+aα)>(1+α) and (1+ꞵ)<(1+bꞵ), so the OR is more likely to increase when 

|α|≫|ꞵ| or  a≪b (see scenario 3 for when the OR is more likely to decrease). 

 

Table S1: Potential scenarios indicated by changes in the odds ratio (OR) in children vs. adults. These include whether 

transmission is increasing or decreasing for DS-TB and MDR/RR-TB, how the magnitude in this change compares 

for DS-TB vs. MDR/RR-TB, and whether the reactivation effect (that sees changes in new cases amongst adults as a 

result of changing transmission lag behind changes in new cases amongst children) is greater for DS-TB or MDR/RR-

TB, i.e. whether a is less than or greater than b. Arrows indicate whether transmission is increasing (↑) or decreasing 

(↓), where multiple arrows indicate a greater change in transmission is likely (but not guaranteed) to have taken 

place. The reactivation effect is likely (but also not guaranteed) to be either greater for DS-TB (>) or MDR/RR-TB 

(<), unless it is not possible to say (-). 
 

DS-TB transmission MDR/RR-TB transmission Reactivation effect  

OR decrease Scenario 1 ↑ ↓ - 

Scenario 2 ↑↑ ↑ > 

Scenario 3 ↓ ↓↓ < 

OR increase Scenario 4 ↓ ↑ - 

Scenario 5 ↑ ↑↑ < 

Scenario 6 ↓↓ ↓ > 

     

It is worth noting that, because better data exists for trends in DS-TB, we can often rule out a number of possible 

explanations for changing ORs in our analysis and draw conclusions more simply than we otherwise might. 

 

As a caveat, we note that in countries where a large fraction (often the majority) of TB occurs among foreign-born 

individuals, the interpretation of the OR as a measure of the relative risk of local transmission of MDR/RR-M.tb versus 

DS-M.tb is likely not valid. Low rates of local transmission mean that changes in the OR reflect changes that are 

happening outside the country. An increase in migration in these countries could, along with a potential increase in 

per capita rates of MDR/RR-TB, also result in an increase in adults at risk of MDR/RR-TB, resulting in a lower OR 

but breaking the link to local MDR/RR-TB transmission. We therefore advise interpreting results for these settings 

with caution. 

 

Data set 
Table S2: Countries with at least 1 paediatric MDR- (pre-2016) or RR-TB (post-2016) case in both 2000-2011 and 

2012-2018, identifying years with age disaggregation with and without paediatric cases. 



Country  Year/s 

with 

paediat

ric 

case/s 

Year/s 

withou

t 

paediat

ric 

case/s 

2000-2011 2012-2018 P-value 

for 

change 

in OR 

over 

time 

Number of cases 

tested (and 

identified in [ ]) 

for isoniazid and 

rifampin* 

resistance 

Pooled 

odds 

ratio 

(95% 

CI) 

Number of cases 

tested (and 

identified in [ ]) 

for isoniazid and 

rifampin* 

resistance 

Pooled 

odds 

ratio 

(95% 

CI) 

Age<15 

years 

Age≥15 

years 

Age<15 

years 

Age≥15 

years 

Austria 2006, 

2012 

2000- 

2005, 

2007, 

2008, 

2011, 

2013-

2015 

188 [4] 5722 

[107] 

1·14 

(0·42-

3·13) 

39 [1] 1429 [70] 0·51 

(0·07-

3·78) 

0·453 

Belarus 2011, 

2014-

2017 

2010 4 [3] 1564 

[716] 

3·55 

(0·37-

34·23) 

68 [24] 10 473 

[4,865] 

0·63 

(0·38-

1·04 

0·111 

Belgium 2002, 

2003, 

2005, 

2012-

2014 

2001, 

2004, 

2006-

2008, 

2011, 

2015 

263 [3] 6789 

[137] 

0·56 

(0·18-

1·78) 

90 [4] 2729 [48] 2·16 

(0·76-

6·13) 

0·074 

Germany 2001-

2008, 

2011, 

2015 

2012-

2014 

819 [29] 33 128 

[725] 

1·64 

(1·12-

2·39) 

223 [2] 10 291 

[341] 

0·26 

(0·07-

1·07) 

0·001 

Kazakhstan 2011-

2013, 

2015 

 117 [45] 12,006 

[4,530] 

1·03 

(0·71-

1·50) 

546 [156] 31 395 

[16,205] 

0·38 

(0·31-

0·45) 

<0·001 

Latvia 2002- 

2006, 

2008, 

2012 

2007, 

2011, 

2013-

2016, 

2017 

128 [18] 7,877 

[1,203] 

0·91 

(0·55-

1·50) 

23 [1] 3470 

[415] 

0·34 

(0·05-

2·49) 

0·280 

Namibia 2008, 

2015 

 20 [4] 1269 [86] 3·44 

(1·13-

10·51) 

72 [3] 3071 

[141] 

0·90 

(0·28-

2·91) 

0·104 

Netherlands 2002, 2000, 172 [2] 7098 [75] 1·10 56 [1] 2629 [58] 0·81 0·799 



2011, 

2016 

2001, 

2003- 

2008, 

2012-

2015, 

2017 

(0·27-

4·52) 

(0·11-

5·92) 

Poland 2011, 

2012, 

2016 

2013-

2015, 

2017 

22 [1] 4971 [40] 5·87 

(0·77-

44·70) 

75 [2] 25 236 

[240] 

2·85 

(0·70-

11·69) 

0·584 

Republic of 

Moldova 

2006, 

2011, 

2012, 

2015- 

2017 

 23 [6] 5241 

[2,200] 

0·49 

(0·19-

1·24) 

24 [8] 8167 

[3,150] 

0·80 

(0·34-

1·86) 

0·445 

Spain 2002, 

2015 

2003-

2005 

54 [1] 2732 [46] 1·10 

(0·15-

8·14) 

47 [1] 783 [39] 0·42 

(0·06-

3·09) 

0·506 

Sweden 2002, 

2007, 

2011, 

2014 

2000, 

2001, 

2003-

2006, 

2008, 

2012, 

2013, 

2015, 

2017 

113 [4] 3781 [73] 1·86 

(0·67-

5·19) 

84 [4] 1784 [54] 1·60 

(0·57-

4·53) 

0·839 

Switzerland 2005, 

2012 

2000- 

2004, 

2006, 

2008, 

2011, 

2013-

2015 

93 [1] 4110 [58] 0·76 

(0·10-

5·54) 

33 [1] 1175 [41] 0·86 

(0·12-

6·48) 

0·929 

United 

Kingdom 

2001- 

2008, 

2011, 

2012 

2000, 

2013-

2015, 

2017 

930 [20] 41,843 

[439] 

2·07 

(1·32-

3·26) 

263 [7] 15,062 

[225] 

1·80 

(0·84-

3·87) 

0·756 

United States 

of America 

2005, 

2007, 

2011- 

2014 

2015- 

2017 

613 [18] 27,279 

[347] 

2·35 

(1·45-

3·80) 

618 [6] 35,579 

[545] 

0·63 

(0·28-

1·42) 

0·003 

Uzbekistan 2011, 

2017 

2005 5 [2] 1316 

[451] 

1·28 

(0·21-

7·68) 

199 [21] 6,327 

[1,836] 

0·29 

(0·18-

0·46) 

0·143 

*rifampin only for 2016-2018. 

 

DS-TB incidence 



We use the WHO global TB database15 directly to present, for comparison, averaged estimated TB incidence of all 

forms for countries where the age-disaggregated drug resistance data were available over both time periods. In all 16 

countries except Sweden, estimated TB incidence declined between 2000-2011 and 2012-2018 (Table S3), suggesting 

that DS-TB transmission decreased between the two timepoints. 

 

Table S3: Average estimated TB incidence (all forms, taken from the WHO database) in both 2000-2011 and 2012-

2018, and change indicated by ↑ (increasing) or ↓ (decreasing).  

Country  Average estimated total TB incidence (per 

100,000 population) 

Change in estimated 

TB incidence 

2000-2011 2012-2018 

Austria 12 8 ↓ 

Belarus 70 50 ↓ 

Belgium 12 9 ↓ 

Germany 8 7 ↓ 

Kazakhstan 171 89 ↓ 

Latvia 71 42 ↓ 

Namibia 804 486 ↓ 

Netherlands 8 6 ↓ 

Poland 26 19 ↓ 

Republic of Moldova 120 111 ↓ 

Spain 19 12 ↓ 

Sweden 6 8 ↑ 

Switzerland 8 7 ↓ 

United Kingdom 14 11 ↓ 

United States of America 5 3 ↓ 

Uzbekistan 108 81 ↓ 

 

 

MDR/RR-TB incidence 
Table S4: Percentage of new TB cases that are MDR/RR-TB in countries with at least 1 paediatric MDR/RR-TB case 

in both 2000-2011 and 2012-2018. Using a two-proportion z-test (with a 95% cut-off) we identify where there is strong 

evidence for a change in incidence (↑ or ↓) or no evidence (-).  

Country  New TB patients that are MDR/RR-TB 

(%) 

Change in % of 

new patients 

that are 

MDR/RR-TB 
2000-2011 2012-2018 

Austria 1·6 2·6 ↑ 

Belarus 32·7 35·6 - 

Belgium 1·4 1·6 - 

Germany 1·4 1·7 - 

Kazakhstan 29·3 24·4 ↓ 

Latvia 10·5 8·8 ↓ 



Namibia 3·8 4·3 - 

Netherlands 1·0 1·6 ↑ 

Poland 0·6 0·6 - 

Republic of Moldova 23·5 26·8 ↑ 

Spain 0·7 3·9 ↑ 

Sweden 1·6 2·8 ↑ 

Switzerland 0·9 2·2 ↑ 

United Kingdom 0·9 1·3 ↑ 

United States of America 1·1 1·2 ↑ 

Uzbekistan 20·5 9·9 ↓ 

 
We use these estimates of changes in DS- and MDR/RR-TB incidence, along with changes in the odds ratio, to identify 

possible implications for recent MDR/RR-TB transmission in the main text. 

 

Sensitivity calculations 
We conducted three separate sensitivity analyses. Firstly, instead of comparing the OR over two different time periods 

we compared only the first and last year of age-disaggregated data with a paediatric case for each country, recognising 

that the time periods for which this data are available differ by country. This meant a reduction in sample size for 

individual countries, but it might be able to detect change that is more gradual over time. Secondly, we assumed that 

all previously treated cases were adult, and removed these from the age-disaggregated total to account for the effect 

of resistance acquisition through previous treatment. Lastly, we removed data points which considered RR-TB cases 

(present from 2016 onwards) to determine whether our results were affected by differences in MDR-M.tb transmission 

compared to RR-M.tb transmission. 

 

Time period 

It was difficult to compare different time periods for inclusion in our analysis, as this required the inclusion and 

exclusion of different countries each time. However, a comparison of the OR for the first and last year that countries 

had data for showed that, in general, survey sample sizes were indeed too small to detect change (see Table S5). While 

data were available for a total 26 countries for comparison, in only Kazakhstan and Tajikistan did 95% confidence 

intervals not overlap, showing evidence for a decrease in the OR. 

Table S5: Countries with at least 2 years with 1 or more paediatric MDR- (pre-2016) or RR-TB (post-2016) case, 

identifying data in the oldest and most recent years. 

Country Year 

Odds ratio (95% 

confidence interval) 

Number of cases age<15 

years tested (and 

identified in []) for 

isoniazid and rifampin* 

resistance 

Number of cases age≥15 

years tested (and 

identified in []) for 

isoniazid and rifampin* 

resistance 

Australia 

2005 2.9 (0.5-17.0) 25 [1] 789 [11] 

2011 2.1 (0.5-9.2) 33 [2] 690 [21] 

Austria 

2006 14.5 (3.8-54.8) 27 [4] 505 [6] 

2012 1.1 (0.1-9.0) 13 [1] 379 [26] 

Belarus 

2011 3.6 (0.4-34.7) 4 [3] 1340 [609] 

2015 0.9 (0.4-2.0) 25 [11] 2744 [1264] 

Belgium 

2002 1.5 (0.2-11.3) 27 [1] 779 [20] 

2014 3.7 (0.4-31.6) 18 [1] 516 [8] 

Finland 

2012 54.3 (3.4-870.1) 3 [1] 219 [2] 

2014 37.8 (2.0-717.2) 2 [1] 155 [4] 



Georgia 

2013 0.4 (0.1-3.2) 12 [1] 2144 [383] 

2017 0.3 (0.0-2.6) 16 [1] 1963 [323] 

Germany 

2001 1.1 (0.3-3.4) 107 [3] 4027 [107] 

2015 1.2 (0.3-4.9) 46 [2] 2981 [112] 

Kazakhstan 

2011 1.0 (0.7-1.5) 117 [45] 12006 [4530] 

2015 0.4 (0.3-0.6) 392 [62] 8595 [2659] 

Latvia 

2002 1.3 (0.5-3.6) 22 [5] 1220 [221] 

2012 1.0 (0.1-8.7) 7 [1] 759 [105] 

Lithuania 

2006 0.7 (0.1-6.1) 7 [1] 1780 [331] 

2011 2.8 (0.6-12.7) 7 [3] 1396 [293] 

Namibia 

2008 3.4 (1.1-10.5) 20 [4] 1269 [86] 

2015 0.9 (0.3-2.9) 72 [3] 3071 [141] 

Netherlands 

2002 32.3 (2.0-532.7) 24 [1] 744 [1] 

2016 5.4 (0.6-46.3) 9 [1] 574 [13] 

Norway 

2000 13.4 (1.1-169.3) 7 [1] 163 [2] 

2008 7.1 (0.7-74.5) 11 [1] 216 [3] 

Peru 

2014 0.6 (0.3-0.9) 414 [17] 17893 [1278] 

2016 0.8 (0.5-1.2) 350 [27] 14962 [1430] 

Poland 

2011 5.9 (0.8-44.7) 22 [1] 4971 [40] 

2016 6.8 (0.9-53.4) 13 [1] 4223 [51] 

Portugal 

2005 5.2 (0.6-42.2) 11 [1] 1599 [30] 

2011 4.1 (0.5-32.5) 13 [1] 1454 [29] 

Republic of 

Moldova 

2006 0.5 (0.2-1.6) 15 [4] 2864 [1201] 

2017 0.6 (0.1-6.0) 4 [1] 1949 [678] 

Romania 

2015 1.3 (0.4-4.3) 38 [3] 8525 [519] 

2017 0.5 (0.1-3.9) 33 [1] 7776 [436] 

Spain 

2002 3.8 (0.4-33.1) 7 [1] 476 [20] 

2015 0.4 (0.1-3.1) 47 [1] 783 [39] 

Sweden 

2002 10.2 (1.0-106.5) 12 [1] 341 [3] 

2014 8.3 (2.2-30.7) 24 [4] 297 [7] 

Switzerland 

2005 7.3 (0.8-69.2) 16 [1] 441 [4] 

2012 6.4 (0.7-58.1) 9 [1] 364 [7] 

Tajikistan 2014 1.5 (0.9-2.7) 73 [16] 2292 [355] 



2017 0.3 (0.2-0.4) 346 [24] 2738 [619] 

Turkey 

2012 0.3 (0.0-2.2) 59 [1] 5324 [290] 

2017 1.8 (0.7-4.5) 66 [5] 5394 [234] 

United 

Kingdom 

2001 1.7 (0.2-12.9) 79 [1] 3101 [23] 

2012 4.9 (2.2-10.9) 103 [7] 5048 [74] 

United States of 

America 

2005 2.1 (0.9-5.3) 208 [5] 10164 [116] 

2014 0.8 (0.1-6.0) 85 [1] 5721 [82] 

Uzbekistan 

2011 1.2 (0.2-7.2) 5 [2] 1032 [370] 

2017 0.3 (0.2-0.5) 199 [21] 6327 [1836] 

*rifampin only for 2016-2018. 

 

Retreatment status 

As with previous analyses,11 we have calculated the OR based on both new and retreated patients. This is because age 

disaggregation is not recorded by treatment status in our data. However, the majority of retreatment cases are likely 

to be in adults, as children are unlikely to have had the opportunity to be previously treated for TB. One method to 

account for this is to remove all retreatment cases (treatment status data is recorded separately) from the total age-

disaggregated cases for adults. If we do this we see that the ORs increase significantly, with all regions except FSU 

having an OR of greater than 1 (see Figure S1). At the same time, the number of countries with ORs significantly 

greater than 1 increases, to include Germany, Namibia, Poland, Sweden, the UK and the USA (although we note that 

Kazakhstan and Tajikistan still have ORs significantly less than 1). In terms of changing ORs over time, our results 

are not noticeably affected; the only change is in the weakening of the evidence for the USA’s decrease in OR (see 

Figure S2). 

 
Figure S1: Forest plot showing odds ratios for multidrug- or rifampin-resistant tuberculosis in children (<15 years) 

versus adults (>15 years) by WHO region, with the European Region separated into Former Soviet Union (FSU) and 

the rest of Europe (EUR). Data among new cases only are presented. 

 



 
Figure S2: trends over time in odds ratios for multidrug- or rifampicin-resistant tuberculosis disease in children (<15 

years) versus adults (≥15 years) using 95% confidence intervals for new patients only, for (a) Austria, (b) Belarus, 

(c) Belgium, (d) Germany, (e) Kazakhstan, (f) Latvia, (g) Namibia, (h) Netherlands, (i) Poland, (j) Republic of 

Moldova, (k) Spain, (l) Sweden, (m) Switzerland, (n) United Kingdom, (o) United States of America and (p) 

Uzbekistan. 

 

However, this comes with a major caveat; the removal of retreatment cases from the adult-only total is not necessarily 

a reliable calculation, due to inconsistencies between the treatment status- and age-disaggregated data. For example, 

in Lesotho in 2014 the data shows that there were 1409 new and 1677 retreatment cases with a DST for both INH and 

RIF. However, there are only a total of 1861 age-disaggregated cases recorded, so there is a major disparity in the 

number of cases reported by treatment status compared to by age. This is also reflected in the number of adult 

MDR/RR-TB cases reported (68) compared to the number of MDR/RR-TB retreatment cases reported (122). Indeed, 

across all ages, treatment status and countries (those which have any with age-disaggregated data), calculating based 

on age-disaggregated data gives an incidence of 8·63%, whereas based on treatment-status disaggregated data 

incidence is 5·99%. Due to the way the data is recorded, this grows more unreliable for RR-TB post-2016. In total, in 

only 190 out of 691 entries for a given country and year with age-disaggregated data are the number of MDR/RR-TB 

cases and number of DSTs the same for the age-disaggregated data as for the treatment-status-disaggregated data. We 

therefore did not make assumptions about age and retreatment status in our main results, but instead offer them here 

as a caveat, noting that they do not appear to significantly affect our results for trends. However, if we are interested 



in the odds of MDR/RR-TB in children compared to treatment naïve adults only, more data that is appropriately 

reconciled is required in order for us to have confidence in this calculation. 

 

MDR- vs. RR-TB  

Another aspect to note, of particular relevance when comparing between time periods, is that we compare results for 

MDR-TB only for the first time period, and both MDR- and RR-TB for the second. This could lead to bias if we 

expect to see very different rates for INH vs. RR resistance in children compared to adults. This would quantitatively 

affect our results in the main text in Figure 3 for Belarus, Latvia, Poland, Republic of Moldova, Sweden, the UK and 

the USA (as well as Netherlands and Uzbekistan, where if we remove RR-TB results we are no longer able to make 

the comparison). However, in no case is there a qualitative change in our results (see Figure S3). 

 

 
Figure S3: trends over time in odds ratios for multidrug-resistant tuberculosis disease in children (<15 years) versus 

adults (≥15 years) using 95% confidence intervals, for (a) Belarus, (b) Latvia, (c) Poland, (d) Republic of Moldova, 

(e) Sweden, (f) United Kingdom and (g) United States of America. 
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