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Problem Statement: In the absence of drug susceptibility testing (DST), presumptive multidrug-resistant tuberculosis (MDR-TB) disease may be treated empirically with standardized drug regimens that include second-line drugs. Among chronic patients in whom MDR-TB strains are commonly resistant to four or more drugs, these standardized treatment regimens (STR) may be ineffective, and their use could theoretically lead to acquisition of additional drug resistance, or resistance amplification.

Objectives: To determine the frequency of resistance amplification occurring during administration of a failed directly-observed STR for MDR-TB.

Design: Before/after study with no control group. Restriction fragment length polymorphism (RFLP) analyses and 10-drug DST (isoniazid, rifampin, EMB, PZA, streptomycin, KM, capreomycin, ETHIO, CPX, cycloserine) were performed on paired isolates from each patient.

Setting: A peri-urban community in northern Lima, Peru with high TB incidence. Patients who had failed TB treatment were referred to a private, non-governmental organization clinic for evaluation.

Study population: 48 patients with active pulmonary TB who failed the 18-month STR for MDR-TB introduced by the Peruvian National Tuberculosis Program in 1997 (consisting of kanamycin (KM), ethionamide (ETHIO), ciprofloxacin (CPX), ethambutol (EMB), and pyrazinamide (PZA)), and who had paired isolates available for testing, one collected before and one collected after failure of the STR. 

Outcome measure: Among patients with paired isolates with concordant RFLP patterns, % that acquired resistance to at least one drug during failure of the STR.

Results: 40 (83%) of 48 patients had paired isolates with RFLP patterns that were identical or differed by only one band. 31 (78%) of 40 acquired resistance to at least one drug during the failed STR, and 13 (33%) to at least two drugs. EMB resistance developed in 12 (80%) of 15 patients initially susceptible to EMB, and PZA resistance developed in eight (67%) of 12 patients initially susceptible to PZA.

Conclusions: Resistance amplification was common in MDR-TB strains during STR failure, in spite of directly observed treatment. Isolates were initially resistant to a median of two of the five drugs included in the STR, which likely contributed both to STR failure and to resistance amplification. 
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