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Background: Consequences of drug-resistant tubercu-
losis (TB) in developing countries using directly ob-
served treatment, short-course (DOTS), are not well de-
fined.

Objective: To determine the impact of drug resistance
on clinical outcome and transmission of TB under pro-
grammatic conditions.

Patients and Methods: A prospective cohort and mo-
lecular epidemiologic study was conducted in southern
Mexico. Between March 1995 and February 1998 all pa-
tients with persistent cough whose sputa had acid-fast
bacilli (AFB) underwent clinical and mycobacteriologic
evaluation (species identification, drug susceptibility test-
ing, and IS6110-based genotyping). Treatment was pro-
vided in accordance with Mexico’s National Tuberculo-
sis Program. Clinical and microbiologic outcomes and
molecular epidemiologically defined transmission were
measured.

Results: Mycobacterium tuberculosis was isolated from
238 of the 284 AFB smear–positive persons. The overall

rate of resistance was 28.4% (new, 20.7%; retreated,
54.7%), and 10.8% (new, 3.3%; retreated, 35.8%) had
multi–drug-resistant TB (ie, resistance to isoniazid and
rifampin). After treatment, 75% (new, 81.0%; retreated,
52.8%) were cured, 8% (new, 7.8%; retreated, 7.5%) aban-
doned therapy, 9% (new, 3.9%; retreated, 28.3%) had
treatment failure, and 4% (new, 3.3%; retreated, 7.5%)
died. Another 2% of patients relapsed, and 9% died dur-
ing a median of 24.4 months of follow-up. Drug-
resistance was a strong independent risk factor for treat-
ment failure. Being infected with multi–drug-resistant TB
was the only factor associated with a decreased likeli-
hood of being in a restriction fragment length polymor-
phism cluster.

Conclusions: Despite the use of DOTS, patients with
drug-resistant TB had a dramatically increased probabil-
ity of treatment failure and death. Although multi–drug-
resistant TB may have a decreased propensity to spread
and cause disease, it has a profoundly negative impact
on TB control.
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D IRECTLY OBSERVED treat-
ment , shor t - cour se
(DOTS) , the Wor ld
Health Organization
(WHO) strategy for

global tuberculosis (TB) control, has been
demonstrated to cure more than 80% of pa-
tientsand isoneof themost significantpub-
lic health advances of this decade.1 A cru-
cial component of the strategy is the provi-
sion for the administration to all smear-
positive cases of a standardized antibiotic
regimen that includes rifampin. However,
the impactof anti-TBdrugresistanceonthe
outcomeof standardizedantibiotic therapy
indevelopingcountries is largelyunknown.
The importance of this is underscored by a
recentglobal surveillanceproject thatdem-
onstrated that drug-resistant strains of My-
cobacteriumtuberculosisweregloballyubiq-
uitous,andinseveralcountries, socommon
astopotentially threatencontrolprograms.2

The Orizaba Health Jurisdiction in
southern Mexico has a well-established
DOTS-based TB control program, but cir-
cumstantial evidence suggested that there
were high rates of drug resistance.3,4 To bet-
ter understand the consequences of drug
resistance in such settings, we conducted
a study of the epidemiology, clinical out-
come, and relative transmissibility of drug-
resistant TB using conventional and mo-
lecular epidemiologic methods.

RESULTS

A total of 2525 persons with chronic cough
were studied, 284 (11.2%) of whom had
microscopically detected AFB and were en-
rolled in the study. Mycobacterium tuber-
culosis was isolated from 238 (83.8%) of
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