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Rifampicin resistance is frequently 

accompanied by isoniazid resistance.

Observation:



How well does rifampicin resistance perform 

as a surrogate marker for MDR?

Question:



The answer we're looking for:

Perfectly:  

If RMP resistance and MDR were perfectly 

correlated then we could detect MDR with 

one rapid test and treat all MDR cases 

upon detection



Performance largely depends on two factors

FACTOR 1: Test performance

How often does a rifampicin positive test mean true rifampicin 
resistance? 

If a rifampicin resistance test were perfect then it would detect 100% of 
rifampicin resistance 100% of the time. Sensitivity 97.3, Specificity 96.8

If a isoniazid resistance test were perfect then it would detect 100% of 
isoniazid resistance 100% of the time. Sensitivity 98.7, Specificity 98.5

FACTOR 2: Correlation between RMP resistance and 
MDR. 

How often is a rifampicin resistant case also resistant to isoniazid?

According to global project data 82% of new rifampicin resistant cases, and 
87% of previously treated rifampicin resistant cases are also MDR-TB. 
Among high prevalence populations, the median proportion is closer to 
92%. 



Data from the global project show that frequently patients with rifampicin 

resistance are MDR. But not always.
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Proportions of MDR/R  by prevalence of MDR

of N=120 settings



Median proportions of MDR/R among new cases 

in the Global Project, by setting (n=120)
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Median proportions of MDR/R among previously 

treated cases in the Global Project, by setting 

(n=120)
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Proportion of MDR/R by % of MDR
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Real answer

Pretty good, but not perfect:

Rifampicin resistance performs well as a 

surrogate marker particularly in high MDR 

prevalence situations, with low non-MDR 

rifampicin resistance



How well it performs depends on 

what we're using a surrogate 

marker for
• Screening

• Infection control

• Treatment while waiting for DST results

• Treatment with standardized regimen without further 

DST



Weighing the costs and benefits
• Benefits of rapid detection of R resistance

– To the patient 

• rapid start to treatment, better outcome

– To the programme

• Screening, infection control (reduce transmission)

• reduce duration of infectiousness

• Cost of incorrectly detecting and treating
– To the patient

• Toxicity

• Exposure to patients with more significant resistance patterns

– To the programme 

• Cost of test

• Cost of unnecessary treatment

• R vs. MDR-TB
(outcomes of non-MDR R res on CatII regimens)



Considerations in developing 

diagnostic algorithms
• Programmatic questions

– What is the relationship between R and MDR in a given population

– Is our test performing well in our lab?

– Is Tx available, following international recommendations?

– Isolation available (can we separate patients)?

– Ethics?

• Financial question 
– Providing 2-6 weeks of expensive regimen unnecessarily (low prevalence could 

unnecessarily increase cost to programme by 50% or more) 

– Cost of test

– Cost of not testing, cost of not-treating

• Clinical questions
– Treating patient with non-MDR RMP resistance with a standardized regimen 

(including 2nd line drugs) for X weeks

– Treating RMP susceptible patient with a standardized regimen (including 2nd line 
drugs) for X weeks

– Inclusion of INH until resistance is confirmed



Country A: high prevalence, MDR 12.3% among new 
and 46% among retreatment cases

350

new cases

46

rifampicin 

resistant

43 (93%)
MDR-TB

3 (7%)

(non-MDR)

155

retreatment

93

rifampicin 

resistant

90 (97%)
MDR-TB

3 (3%)

(non-MDR)

Isolation

DST for other drugs

SLD containing regimen (+INH)

Isolation

DST for other drugs

SLD containing regimen (+INH)

62 non R 
304

non R

6 patients would have been over treated, 103 would have been correctly identified 

and started on Tx rapidly with benefit to pt and public.

remove INH

adjust therapy

keep INH

adjust therapy

remove INH

adjust therapy

keep INH

adjust therapy



Country B: low prevalence, MDR 1.8% among new and 
6.7% among retreatment cases. High burden, high 
HIV prevalence.

310,000

new cases

6510

rifampicin 

resistant

5580 (85%)
MDR-TB

930 (15%)

(non-MDR)

76,784

retreatment

6066

rifampicin 

resistant

5145 (84%)
MDR-TB

921 (16%)

(non-MDR)

Isolation

DST for other drugs

SLD containing regimen (+INH)

Isolation

DST for other drugs

SLD containing regimen (+INH)

1367

non R 

4152

non R

1851 patients would have been over treated for X weeks, 10,725 would have been 

correctly identified and started on Tx rapidly with benefit to patient and public.

remove INH

adjust therapy

keep INH

adjust therapy

remove INH

adjust therapy

keep INH

adjust therapy



Conclusions

-R resistance is a good, but not perfect, marker for MDR

-Performance is best in populations with a high prevalence of MDR-TB

-The relationship between R and MDR should be evaluated before use of R 
res as a surrogate marker

-Weak relationship is likely lab error, but not always

-In most settings R as a surrogate will be an excellent tool for screening

-In most settings R as a surrogate could be reliably used for rapid initiation 
of Tx with further DST 

-Reliable performance of R testing more important than the 
relationship between R/MDR. Patients with R resistance have similar 
outcomes to those with MDR (but should benefit from INH where 
possible)

-Diagnostic algorithms have to weigh cost/benefit to patient and public
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