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Supplemental Appendix for: “Safety and availability of clofazimine in the 
treatment of multidrug and extensively drug-resistant tuberculosis: 

Analysis of published guidance and meta-analysis of cohort studies” 
 
The following appendix provides more detail on the data and methods used to conduct 
our systematic review and meta-analysis. The appendix is comprised of the following: 
 
A. Statistical Methodology 
B. Meta-analysis of Observational Studies in Epidemiology (MOOSE) Checklist 
C. Study Protocol 
 
A. Statistical Methodology 
 
We calculated the I2 and heterogeneity χ2 statistics to assess the relative 
proportionate effects of heterogeneity and chance on total variation across data 
points. From this analysis, we determined that the DerSimonian and Laird 
random effects model was more appropriate for pooling estimates of adverse 
event frequencies (I2=98.7%; P<0.001), whereas the inverse-variance weighted 
fixed effects model was used for ADRs (I2=11.5%; P=0.34).1 2 
 
The calculation and interpretation of rare events through standard meta-analytic 
methods is complicated by the fact that most methods are based on 
approximations of large samples.3 4 As adverse drug reactions were rare in our 
included studies, we conducted a post hoc analysis to calculate the confidence 
intervals of prevalence proportions using the Wilson score method.5 
 
 We report the comparison of the 95% CI using the two methods: 
 
 95% CI using DL/IV 95% CI using Wilson 
All adverse events   
   Study 25 (2.03, 35.59) (3.29, 34.34) 
   Study 26 (0.52, 17.79) (1.42, 16.89) 
   Study 16 (0.00, 1.07) (0.00, 0.89) 
   Study 27 (75.57, 95.50) (76.02, 95.05) 
   Study 28 (1.06, 13.23) (1.58, 12.71) 
ADRs   
   Study 25 (2.03, 35.59) (3.29, 34.34) 
   Study 26 (0.52, 17.79) (1.42, 16.89) 
   Study 16 (0.00, 1.07) (0.00, 0.89) 
   Study 27 (0.42, 15.97) (1.26, 15.13) 
   Study 28 (0.00, 6.68) (0.00, 5.58) 

                                                 
1 DerSimonian R, Laird N. Meta-analysis in clinical trials. Controlled Clinical Trials 1986;7:177-188. 
2 Higgins JP, Thompson SG. Quantifying heterogeneity in a meta-analysis. Stat Med 2002;21:1539-58. 
3 Bradburn MJ, Deeks JJ, Berlin JA, Russell Localio A. Much ado about nothing: a comparison of the 
performance of meta-analytical methods with rare events. Stat Med 2007;26:53-77. 
4 Cai T, Parast L, Ryan L. Meta-analysis for rare events. Stat Med 2010;29:2078-89. 
5 Newcombe RG. Two-sided confidence intervals for the single proportion: comparison of seven methods. 
Stat Med 1998;17:857-72. 
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B. MOOSE Checklist 
 
Manuscript Title: “Safety and availability of clofazimine in the treatment of 
multidrug and extensively drug-resistant tuberculosis: Analysis of published 
guidance and meta-analysis of cohort studies” 
 

Criteria Brief description of how the criteria were handled in 
the meta-analysis 

Reporting of background should 
include 

 

√ Problem definition Given the spread of multidrug-resistant tuberculosis 
(MDR-TB), new therapies are urgently needed, including 
the repurposing of existing drugs. We aimed to assess 
the safety of clofazimine (Cfz), a riminophenazine with 
anti-mycobacterial activity currently used to treat leprosy. 

√ Hypothesis statement The use of Cfz is associated with a risk of adverse drug 
reactions (ADR) comparable to that of first-line TB 
treatment. 

√ Description of study outcomes Prevalence of adverse events 
Prevalence of ADRs 
(Definitions of AEs and ADRs provided in text) 

√ Type of exposure or 
intervention used 

Clofazimine and/or clofazimine-containing regimens for 
treatment of TB 

√ Type of study designs used All study designs were included but only cohort studies 
were identified 

√ Study population No restriction applied 
Reporting of search strategy 
should include 

 

√ Qualifications of searchers The credentials of the three investigators (who 
contributed to the search strategy) TH, SD, FW are 
indicated in the authors list and the Acknowledgments 
section. 

√ Search strategy, including time 
period included in the 
synthesis and keywords 

Medline, EMBASE, Cochrane Library until May 2013 
See Methodology 

√ Databases and registries 
searched 

Medline, EMBASE, Cochrane Library 
World Health Organization, US FDA, EMA 

√ Search software used, name 
and version, including special 
features 

We detailed the MeSH Headings and text words in the 
the Methods section 

√ Use of hand searching Bibliographies of the retrieved papers were hand 
searched for additional references.  

√ List of citations located and 
those excluded, including 
justifications 

Details of the literature search process are outlined in the 
flow chart (Figure 1).   

√ Method of addressing articles 
published in languages other 
than English 

We placed no restrictions on language; We were able to 
obtained all articles potentially eligible for inclusion in 
English language 
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√ Method of handling abstracts 
and unpublished studies 

We contacted a number of authors for full report of 
relevant unpublished studies 

√ Description of any contact with 
authors 

We contacted authors of relevant articles for full report of 
their unpublished studies, or for extra data about adverse 
events prevalence. Details of the authors who provided 
extra unpublished information available upon request. 

Reporting of methods should 
include 

 

√ Description of relevance or 
appropriateness of studies 
assembled for assessing the 
hypothesis to be tested 

Detailed inclusion and exclusion criteria are described in 
the paper 

√ Rationale for the selection and 
coding of data 

A data extraction sheet was developed (available on 
request). Data on study characteristics, methodological 
quality, and results were independently extracted from 
each selected article 

√ Assessment of confounding We conducted a subgroup analysis for adverse drug 
reactions only versus all adverse events 

√ Assessment of study quality, 
including blinding of quality 
assessors; stratification or 
regression on possible 
predictors of study results 

We assessed risks of bias according to the Cochrane 
Collaboration’s risk of bias framework comprising five 
primary domains: (1) selection bias (random sequence 
generation and allocation concealment); (2) performance 
bias (masking of outcomes of interest for participants and 
study investigators); (3) detection bias (blinding of 
outcome assessors); (4) attrition bias (incomplete 
outcome data); and (5) reporting bias (selective outcome 
reporting). 

√ Assessment of heterogeneity We used the I2 value to assess heterogeneity  
√ Description of statistical 

methods in sufficient detail to 
be replicated 

We mentioned type of analysis we used (meta-analysis 
and subgroup meta-analysis) and type of software we 
used (Stata). Additional detail in the Appendix 

√ Provision of appropriate tables 
and graphics 

We included a flow chart to show the method of studies 
identification (Figure 1), Table 1 showing characteristics 
of included studies, Table 3 showing characteristics of 
reviewed guidance documents, and Figure 2 the forest 
plot with subgroup analyses 

Reporting of results should 
include 

 

√ Graph summarizing individual 
study estimates and overall 
estimate 

Figure 2 

√ Table giving descriptive 
information for each study 
included 

Table 1 

√ Results of sensitivity testing 
 

Figure 2 

√ Indication of statistical 
uncertainty of findings 

95% CI intervals were presented for all analyses together 
with I2 values for the meta-analysis 

Reporting of discussion should 
include 

 

√ Quantitative assessment of Results of subgroup analyses are discussed in the 
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bias Results and Discussion sections. Risk of publication bias 
is provided in the Appendix 

√ Justification for exclusion Reasons for exclusion were reported in Figure 1 
√ Assessment of quality of 

included studies 
Included in the Discussion, mentioned with respect to the 
fact that there was a “paucity of clinical investigations 
with Cfz in the treatment of TB” 

Reporting of conclusions should 
include 

 

√ Consideration of alternative 
explanations for observed 
results 

We mentioned in the Discussion that there were few 
included studies, which may introduce some bias into our 
results. 

√ Generalization of the 
conclusions 

Our results are specific to the use of Cfz 

√ Guidelines for future research Further research in the form of randomized controlled 
trials assessing the use of Cfz-regimens for shortening 
MDR-TB treatment duration is currently ongoing and 
discussed in the paper. 

√ Disclosure of funding source Funding statement was provided. 
 
C. Study Protocol (on following pages) 
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Safety and Availability of Clofazimine in the Treatment of Multidrug and 
Extensively Drug-Resistant Tuberculosis 

 
Preliminary Study Protocol 

 
 
 
Background 
 
The global incidence of multi-drug resistant tuberculosis (MDR-TB) is estimated to 
number half a million annually. In the short- to medium-term future, the number of MDR-
TB cases is expected to grow significantly. The rise of MDR-strains has highlighted the 
urgency and need not only for the development of new drugs but also, in the interim, of 
incorporating older agents into treatment programmes for MDR-TB cases. 
 
However, the evidence base for these second-line drugs is limited, preventing more 
widespread use. One potential candidate for repurposing is clofazimine, a 
riminophenazine with anti-mycobacterial activity currently used to treat leprosy. There 
has been growing interest from several high-burden countries of the use of clofazimine 
for TB, especially cases of multidrug- and extensively drug-resistant TB (XDR-TB). 
 
Objectives 
 

1. Determine the prevalence of adverse events and adverse drug events due to 
clofazimine using meta-analysis; 

2. Assess the evidence relating to efficacy and effectiveness of clofazimine in 
treatment of MDR- and XDR-TB; and 

3. Review published guidance, policy documents, and other sources for information 
relating to the management and cost of clofazimine 

 
Methods 
 
Study eligibility 
• Human studies in treatment of tuberculosis and/or drug-resistant tuberculosis; 
• Study publication between 1950 and May 2013; 
• Treatment using clofazimine or clofazimine-containing regimen; 
• No language restrictions 
 
Search strategy 
 
We will search PubMed, MEDLINE, Embase, and Cochrane Library databases using 
the following key words and Medical Subject Heading terms, and combinations thereof:  
 ‘clofazimine’, ‘B663’, Lamprene’, ‘tuberculosis’, ‘side effects’, ‘adverse events’, ‘adverse 
drug reactions’, ‘sequella’, ‘toxicity’, ‘tolerability’, ‘outcomes’, ‘treatment’, ‘effectiveness’, 
‘efficacy’, ‘cure’, ‘success’, ‘guideline’, ‘treatment’, or ‘safety’.  
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We will also manually review conference abstracts from the annual Union World 
Conference on Lung Health and contact researchers of selected abstracts. 
 
For policy guidelines and drug labels, we will manually search the electronic 
publications and websites of the World Health Organization, U.S. Food and Drug 
Administration, and the European Medicines Agency (EMA), in addition to searches 
using the database above and conventional online search engines. 
 
Data extraction 
 
The key domains for data extraction are: 
 

1. Study characteristics 
2. Outcomes 
3. Methodological quality, i.e. assessment of risk of bias 

 
The following fields will be collected for each of the included studies: 
 

1. Author 
2. Study location 
3. Study design 
4. Observation period/study period 
5. Number of patients treated (total, with clofazimine) 
6. Patient age (mean, range) 
7. Sex 
8. Drug resistance profile 
9. Prior treatment with second-line TB drugs 
10. HIV status 
11. Treatment regimen with clofazimine 
12. Dosage of clofazimine 
13. Duration of treatment (with and without clofazimine) 
14. Treatment outcomes 
15. Number and type of adverse events, by agent 
16. Number and type of adverse drug reactions, by agent 
17. Rate of discontinuation (if different from #16) 

 
We define adverse drug reactions using challenge-dechallenge, attributing an ADR to 
clofazimine if discontinuation of the drug or reduction in the dosage leads to reported 
disappearance of the toxicity. 
 
We will then calculate the prevalence as a proportion relative to the total number of 
drug-receiving patients. 
 
For each of the included studies, we will identify and assess risks of bias according to 
the Cochrane Collaboration’s risk of bias framework comprising five primary domains: 
(1) selection bias (random sequence generation and allocation concealment); (2) 
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performance bias (masking of outcomes of interest for participants and study 
investigators); (3) detection bias (blinding of outcome assessors); (4) attrition bias 
(incomplete outcome data); and (5) reporting bias (selective outcome reporting). Risk of 
bias for each domain will be categorised as low, high, or unclear, and used to make 
judgments about the overall risk of bias for each study.  
 
Statistical analysis 
 
We will calculate point estimates and 95% confidence intervals (CI) for the frequency of 
adverse events and ADRs. Then, we will calculate the I2 and heterogeneity χ2 statistics 
to assess the relative proportionate effects of heterogeneity and chance on total 
variation across data points.  
 
From this analysis, we will use either the DerSimonian and Laird random effects model 
or the inverse-variance weighted fixed effects model, depending on the I2 statistic. 
 
 


