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Treatment for TB 

In Moldova, treatment for TB is based on the World Health Organization DOTS strategy.[1, 2] New TB 

cases (defined as those that have received zero or less than one month of TB treatment in the past) 

without MDR-TB receive 6 months of treatment (daily doses of isoniazid, rifampin, pyrazinamide and 

ethambutol for the first two months followed by isoniazid and rifampin for four months). Previously 

treated cases (defined as those that have received at least one month of TB treatment in the past) without 

MDR-TB receive eight months of treatment (daily doses of isoniazid, rifampin, pyrazinamide, ethambutol 

and streptomycin for the first two months, isoniazid, rifampin, pyrazinamide and ethambutol for the third 

month and isoniazid, rifampin and ethambutol for the last five months). Individualised treatment regimens 

are designed by physicians when necessary, accounting for DST results and previous treatment history.  

Some patients receive treatment for longer depending on their drug resistance profile or at the discretion 

of the attending physician. All drugs are given under direct observation. 

 

Exclusion criteria 

We excluded cases that had both 1) no follow-up DST and 2) a poor outcome (i.e. failure, default or 

died[3]), a missing outcome or were still on treatment, since it was not possible to confirm the appearance 

of MDR-TB in this group (group D in Figure 1). We included patients with either a poor outcome, a 

missing outcome or classed as still on treatment, if they had a follow-up sputum sample that was smear 

negative or was culture positive with DST negative for MDR-TB. These cases were considered censored 

at the last point at which they had confirmation that they did not have MDR-TB (i.e. through smear 

negative sputum or DST negative for MDR-TB if culture positive). We excluded cases that were either 

censored or diagnosed with MDR-TB later than 12 months after initial diagnosis (since guidelines for 

successful outcomes for non-MDR-TB cases specify that treatment should be completed within 12 

months of disease notification[4]) (group B in Figure 1). Finally, we excluded patients if the censor or 

MDR-TB diagnosis time was less than or equal to 0 days after diagnosis date (group C in Figure 1). 

 

Risk factors for MDR-TB diagnosis during treatment for non-MDR-TB 

We used a failure-time model for interval censored data to identify risk factors for MDR-TB diagnosis 

during treatment. Due to the timing of sputum sample collection and subsequent culture and DST, it was 

not possible to know the precise time that a multidrug-resistant strain appeared in a patient. Instead we 

knew the interval in which the strain appeared, i.e. the endpoint of this interval was the first time that a 

sputum sample was taken which was confirmed to show MDR-TB and the start point was the last sputum 

collection point before this which was either culture positive and confirmed non-MDR-TB through DST 
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or smear negative. Such data are known as “interval censored” and this censoring type must be taken into 

account in a survival analysis of such data[5, 6]. We fitted a parametric model to our failure-time data 

assuming a Weibull distribution. 

 

We fitted two models, one for new and one for previously treated cases. Potential explanatory variables 

were all those available in the online database as described in Data Sources in the main text. The variables 

that were examined are listed in Table 1 in the main text and the categories used in the database are listed 

in Table S1. For categorical variables, categories were grouped together if such grouping were considered 

logical and if the Bayesian Information Criteria (BIC) were smaller for the univariable model for the 

grouped categories rather than the BIC for the univariable model for separate categories. Age was a 

continuous variable and was transformed into a categorical variable of two categories. Again, we used the 

BIC to determine which was the most appropriate dividing point. The categories in the education variable 

represented increasing levels of education and therefore we transformed the variable into a linear variable 

(e.g. levels were coded as 1, 2, 3, 4 and 5 for increasing education level). Again, we used BIC to compare 

a univariable model containing this linear variable with one containing the five separate education levels. 

The levels of missing data in the explanatory variables were low and therefore unlikely to introduce bias 

into our conclusions (Table S1). For each model, we initially conducted univariable analyses for each 

potential explanatory variable. We then fitted a full model including all potential explanatory variables 

and used a backward elimination method removing each variable in descending order by size of p-value. 

Each time a variable was removed, we checked all other remaining parameter estimates for any 

confounding effects and if any other parameter estimates changed by more than 10%, the removed 

variable was replaced in the model. Our final models included any variables for which the parameter 

estimates were statistically significant (i.e. p-value<0.05) and any confounding variables. 

 

Several variables related to baseline drug resistance were available for inclusion in our models. Since 

these were highly correlated, and therefore problematic to include together in our multivariable regression 

model, we used a systematic approach for deciding which variable to include. We first identified variables 

of interest (Table 2 for list) and estimated the correlation between each possible pair of variables. For 

groups of two or more variables that were highly correlated (Pearson’s correlation coefficient>0.7), we 

then chose only one variable for inclusion in the initial full multivariable model (selected by comparing 

the log likelihoods of the univariable models). 
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Table S1 Characteristics of study participants. All TB cases notified in Moldova between 1st January 

2007 and 31st of December 2010 that were confirmed to have non-multidrug-resistant tuberculosis (non-

MDR-TB) at initial diagnosis. Cases were those that were subsequently diagnosed with MDR-TB during 

TB treatment. Controls were those that were not subsequently diagnosed with MDR-TB during treatment. 

Note that descriptive statistics relating to presence of baseline drug resistance are presented in the main 

text, Table 3. 
 
Variable  Controls (n=3484), n (%) Cases (n=270), n (%) 

Demographic and socio-economic factors   

Age (years) < 40 1650 (47·4) 157 (58·1) 

 ≥ 40 1834 (52·6) 113 (41·9) 

 Missing data 0 (0·0) 0 (0·0) 

Living in an urban or rural 
area 

Rural 2089 (60·0) 149 (55·2) 

 Urban 1395 (40·0) 121 (44·8) 

 Missing data 0 (0·0) 0 (0·0) 

Homeless No 3215 (92·3) 144 (53·3) 

 Yes 245 (7·0) 13 (4·8) 

 Missing data 125 (3·6) 12 (4·4) 

Gender Female 801 (23·0) 54 (20·0) 

 Male 2683 (77·0) 216 (80·0) 

 Missing data 0 (0·0) 0 (0·0) 

Citizenship Moldovan 3468 (99·5) 268 (99·3) 

 Other 16 (0·5) 2 (0·7) 

 Missing data 0 (0·0) 0 (0·0) 

Occupation Other 2801 (80·4) 239 (88·5) 

 Employed 669 (19·2) 29 (10·7) 

 Missing data 14 (0·4) 2 (0·7) 

Salaried Yes 1038 (29·8) 59 (21·9)  

 No 2407 (69·1) 206 (76·3) 

 Missing data 39 (1·1) 5 (1·9) 

Education Higher 119 (3·4) 6 (2·2) 

 Specialized 
secondary 

503 (14·4) 24 (8·9) 

 Secondary 1994 (57·2) 175 (64·8) 
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 Primary 810 (23·2) 60 (22·2) 

 No education 37 (1·1) 2 (0·7) 

 Missing data 21 (0·6) 3 (1·1) 

Spent >3 months outside 
Moldova during previous 12 
months 

No 2807 (80·6) 200 (74·1) 

 Yes 639 (18·3) 67 (24·8) 

 Missing data 38 (1·1) 3 (1·1) 

Was previously in detention No 3201 (91·9) 224 (83·0) 

 Yes 216 (6·2) 39 (14·4) 

 Missing data 67 (1·9) 7 (2·6) 

Household size Living with others 2914 (83·6) 202 (74·8) 

 Living alone 570 (16·4) 68 (25·2) 

 Missing data 0 (0·0) 0 (0·0) 

Number of children in the 
household 

At least one 1280 (36·7) 86 (31·9) 

 None 2204 (63·3) 184 (68·1) 

 Missing data 0 (0·0) 0 (0·0) 

Lives with someone with 
diagnosed TB 

No 3250 (93·3) 244 (90·4) 

 Yes 234 (6·7) 26 (9·6) 

 Missing data 0 (0·0) 0 (0·0) 

    

HIV status and TB-related factors   

Degree of lung pathology Infiltration 1306 (37·5) 64 (23·7) 

 Destruction 2178 (62·5) 206 (76·3) 

 Missing data 0 (0·0) 0 (0·0) 

Smear microscopy result Negative 1062 (30·5) 56 (20·7) 

 Not tested 11 (0·3) 1 (0·4) 

 Tested but no 
result 

14 (0·4) 0 (0·0) 

 Positive 2397 (68·8) 213 (78·9) 

 Missing data 0 (0·0) 0 (0·0) 

Culture positivity 1 1060 (30·4) 68 (25·2) 

 2 1143 (32·8) 94 (34·8)  

 3 1136 (32v6) 100 (37·0) 
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 Missing data 145 (4·2) 8 (3·0) 

HIV status Negative 2960 (85·0) 222 (82·2) 

 Not tested 167 (4·8) 14 (5·2) 

 Tested but result 
unknown 

187 (5·4) 9 (3·3) 

 Positive  108 (3·1) 20 (7·4) 

 Missing data 62 (1·8)  5 (1·9) 
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