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Primary drug resistance to Mycobacterium
tuberculosis in renal transplant recipients
G. T. JOHN, U. MUKUNDAN, L. VINCENT,
e. K. JACOB, J. e. M. SHASTRY

ABSTRACT
Background. After renal transplantation, patients have

an up to 5% chance of being infected with Mycobacterium
tuberculosis and there are reports from western countries
of a 24% mortality if the infection is drug resistant. We
investigated primary drug resistance in renal transplant
recipients in Vellore, Tamil Nadu.

Methods. Between January 1987 and December 1993
we studied 695 patients (who had received 717 renal
allografts) for evidence of tuberculosis, and performed drug
sensitivity tests.

Results. Forty-three patients had culture-proven
infection with Mycobacterium tuberculosis of whom 40 had
drug sensitivity tests done. Initial drug resistance was seen
from 1991. Rifampicin resistance was seen in 2, 1 and
4 patients and isoniazid resistance in 1, 2 and 2 patients
in 1991, 1992 and 1993, respectively of the 23 isolates
tested for drug susceptibility. Multi-drug resistance was
seen in 1 and 2 patients in 1992 and 1993.

Conclusions. This is probably the first report in India of
primary drug resistance of Mycobacterium tuberculosis in
renal allograft recipients. It is a cause for concern as it may
indicate a large reservoir of drug-resistant patients in the
community.
Natl Med J India 1995;8:211-12

INTRODUCTION
Renal allograft recipients have a 3.5% to 5% incidence of
infections with Mycobacterium tuberculosis. I The diagnosis
often requires invasive investigations and treatment is
as~ociated with. considerable morbidity. Even though
pnmary ~rug r~slstance has not been reported to be a major
problem m India so far, elsewhere the mortality rate due to
post-transplant mycobacterial infections is 24%.1 We
investigated primary drug resistance of M. tuberculosis in
our renal allograft recipients.
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PATIENTS AND METHODS
Between January 1987 and December 1993, 695 patients
who received 717 renal allografts were followed up at this
centre for 6 months after transplantation. Immuno-
suppression consisted of prednisolone starting with 100 mg
on day 0, reduced to 20 mg daily by day 28, and tapered
to 10 mg daily by day 180. Azathioprine was given at
2.5-3 mg/kg/day and the dose was adjusted according to the
leucocyte count. For patients on cyclosporin-based
immunosuppression, prednisolone was given at a dose of
20 mg daily for the first 90 days, and then tapered to
10 mg daily by day 180. Cyclosporin was given in a dose of
8 mg/kg/day till day 15, and then tapered to 2 mg/kg/day by
day 180. Azathioprine was given at 1 mg/kg/day from
day 0 and adjusted according to the leucocyte count. 2 The
patients were investigated for fever of unknown .origin or
for symptoms of organ involvement using appropriate
mycobacterial cultures and/or histological examination.
Hypoxia with pulmonary infiltrates, even in the absence of
fever was an indication for screening for pulmonary tuber-
culosis. The specimens sent for mycobacterial culture
included sputum, gastric juice, urine and biopsy specimens
from the liver and bone marrow.

Microbiological methods
Specimens were directly studied, or when required,
examined after concentration.' with auramine and/or the
Zie~l-:-~eelsen stain." The mycobacterial culture and drug
sensitivity tests were performed using standard methods.>

RESULTS
Fifty-five renal 'allograft recipients were found to have
mycobacterial infection based on direct smear and/or
cultures of M. tuberculosis. Specimens obtained from
43 patients were culture-positive, while those of the remain-
ing 12 were only smear-positive and M. tuberculosis could
not be cultured. Of these 43 isolates, sensitivity testing
was performed in 40. The drug sensitivity pattern in these
40 isolates is shown in Fig. 1.

There were 12 instances where pyrazinamide sensitivity
could not be clearly interpreted due to changes in pH of the
culture medium." There were 4 specimens with 'doubtful'
resistance' which were classified as 'resistant' for analysis.
If the resis~ance ratio, i.e. ratio of the minimum inhibitory
concentration (MIC) of the test strain to the MIC of the
majority of the control strains was less than 2, the test strain
was considered to be sensitive and if the ratio was more
than 8, the test strain was considered to be resistant. If the
rat~o was between 2 and 8 it was thought to be doubtfully
resistant but taken to be clinically resistant.> In 1991 and
1992, doubtful rifampicin resistance was found in 1 and
2 patients, respectively. In 1993, resistance to rifampicin
was observed in 3 patients and there was doubtful resistance
in ~ patient. Two of these 4 patients showed multi-drug
resistance.
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FIG 1. Antimycobacterial drug sensitivity profile of
Mycobacterium tuberculosis in renal allograft recipients
(1987-93)

All patients with documented drug resistance denied past
exposure to the disease or antitubercular therapy except one
patient who had received streptomycin for 2 months and
para-aminosalicylic acid, ethambutol and isoniazid for
24 months 15 years ago. He developed resistance to isoniazid
and also to rifampicin to which he had not been exposed
earlier. All patients with drug resistance responded to a
four-drug regime-streptomycin, rifampicin, isoniazid,
ethambutol or pyrazinamide-modified according to the
sensitivity pattern. Rifampicin was not given to patients who
were on cyclosporin, as it increases the metabolism of the
immunosuppressant. However, rifampicin is not an absolute
contraindication even in this group of patients, and higher
doses of drug may be used with frequent monitoring of
cyclosporin levels in the blood. All patients were given drug
therapy for 18 months. Although the period to defervescence
was usually longer, none of them suffered a relapse.

DISCUSSION
Tubercle bacilli undergo unlinked chromosomal mutations
that confer resistance to antimicrobial agents," more so when
the bacterial load is large or when a single drug is used.f
The prevalence of initial or primary resistance to isoniazid,
streptomycin and rifampicin in the south Indian urban
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population has been reported to be 4.8%,5.7% and 0.12%,
respectively." It is possible that the immunosuppressed
renal allograft' recipients contracted the infections with
resistant organisms from unknown reservoirs. However, the
possibility of re-activation of inactive disease caused by
immunosuppression cannot be excluded. Primary drug-
resistant tuberculosis is of grave concern. The number of
AIDS patients in India is increasing,'? and these patients
can act as a reservoir for drug-resistant tuberculosis.
Immunosuppressed patients such as renal allograft recipients
may become sentinel cases for this infection.

In view of the occurrence of primary drug resistance, we
recommend comprehensive drug sensitivity testing of
mycobacteria isolated from renal allograft recipients
and initial treatment with four drugs, namely isoniazid,
rifampicin, pyrazinamide and ethambutol.'! Appropriate
changes in the regimen may be made on the basis of the
susceptibility report.
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