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Shorter treatment duration for selected patients with

multidrug-resistant tuberculosis
To the Editors:

Tuberculosis (TB) is still an infectious disease of public health
importance today [1]. Of particular concern is the occur-
rence of multidrug-resistant (MDR)-TB with resistance to at
least isoniazid and rifampicin, and extensively drug-resistant
(XDR)-TB with additional resistance to any fluoroquinolone
and at least one of the second-line injectable drugs, including
kanamycin, amikacin and capreomycin. MDR- and XDR-TB
need prolonged treatment duration, from 18 to 24 months after
sputum culture conversion, as recommended by the World
Health Organization (WHO) [2]. A prolonged duration of
treatment may lead to poor adherence, higher cost and undue
toxicity. In our previous studies, we found that the use of
ofloxacin/levofloxacin-containing regimens had a favourable
effect on MDR-TB outcome [3, 4]. Our studies also suggested
that shorter treatment duration (mean duration 14 months)
might be feasible in selected MDR-TB patients. Based on this
finding, the treatment duration of selected MDR-TB pa-
tients under programmatic management in Hong Kong was
changed from the rigid enforcement of o18 months after
sputum conversion to an individualised duration tailored by
the physician’s judgement. The determinants favouring longer
treatment included extensive drug resistance, delayed sputum
culture conversion, greater extent of radiographic disease
(including cavities), presence of diabetes or silicosis, and extra-
pulmonary disease. Out of these factors, the extent of drug
resistance was the most important. Ofloxacin-resistant MDR-
TB was arbitrarily given a prolonged treatment based on our
previous studies [3, 4]. Despite a relatively high TB incidence
(76 cases per 100,000 population in 2009), both TB and MDR-
TB rates are actually decreasing under the local TB con-
trol programme [5]. Therefore, we conducted a retrospective
evaluation of the long-term outcomes of our MDR-TB patients,
focusing on the factors affecting the efficacy and relapse rate of
a shorter treatment duration.

All consecutive MDR-TB cases under the programmatic
management of the Hong Kong Tuberculosis and Chest
Service from 1997 to 2006 were included in this retrospective
cohort. Case categories and clinical outcomes at 2 yrs were
classified according to the criteria proposed by LASERSON et al.
[6]. The final clinical status of successful patients (cured

or having completed treatment) and the survival status of
the entire cohort were ascertained until December 31, 2009.
Patients lost to follow-up were tracked through the territory-
wide TB notification registry and death registry, which
captured TB cases and deaths, respectively, all over Hong
Kong. For analysis of survival and relapse, incidence densities
were compared between different categories in univariate
analysis, followed by Cox proportional hazard analysis in
multivariate analysis. Statistical analyses were performed
with EPI Info version 6.04 (Centers for Diseases Control and
Prevention, Atlanta, GA, USA) and SPSS version 16 (IBM,
Quarry Bay, Hong Kong). A two-tailed p-value ,0.05 was
taken as statistically significant.

The study was approved by the Ethics Committee of the
Department of Health, Hong Kong. All patients were informed
at the time of care delivery that the clinical data collected
would be used for statistical analysis and research purposes.

There were 270 MDR-TB patients (including 27 XDR-TB pa-
tients) in the cohort. They included 245 (90.7%) patients with
pulmonary TB only, six (2.2%) patients with extrapulmonary
TB only, and 19 (7.1%) patients with both pulmonary and
extrapulmonary involvement. Voluntary HIV testing was
offered to all patients, with 45 declining the test. Three
(1.2%) out of 235 patients tested were HIV-positive and they
were all non-XDR, MDR-TB patients.

Of all included subjects, 187 (69.3%) patients were cured
or completed treatment, 26 (9.6%) died during treatment,
45 (16.7%) defaulted on treatment (with median treatment
duration 5 months, range 0.5–18 months), nine (3.3%) were
transferred out and three (1.1%) had treatment failure. All
failure patients had XDR-TB. Lung resections (eight lobec-
tomies, one lobectomy plus segmentectomy, and one pneu-
monectomy) were performed in a total of 10 patients (three
XDR-TB and seven non-XDR, MDR-TB).

Among patients successfully treated, significantly longer
duration of treatment was associated with XDR-TB compared
with other MDR-TB patients (median duration 21 versus
15 months; p,0.01). 55.1% (97 out of 176) of the success-
fully treated non-XDR, MDR-TB patients were treated
for f15 months (median 13.5 months, range 11–15 months). c
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Noncavitary disease at baseline (p50.048), and sputum culture
conversion at the second (p50.009) and third (p50.013)
months after initiation of MDR-TB treatment were associated
with the use of a shorter duration (f15 months) of treatment
in these non-XDR patients. There were eight (4.3%) relapses
after a mean¡SD follow-up duration of 5.7¡3.1 yrs after the
end of second-line treatment, with a relapse rate of 0.75 per
100 person-yrs. Restriction fragment length polymorphism
analysis was not performed, but the Mycobacterium tuberculosis
isolates in all six (two XDR- and four MDR-TB) cases
confirmed bacteriological relapses with identical bacillary
susceptibility patterns as the original strains. In the remaining
two MDR-TB relapses, one was confirmed histologically as
pulmonary TB and TB colitis. The other was a radiological
relapse 2 yrs after treatment completion with improvement of
chest radiography after re-treatment. In the subgroup analysis
based on the susceptibility pattern stratifying M. tuberculosis
strains into four groups (table 1), MDR strains with additional
resistance to either fluoroquinolone or second-line injectables
(but not both) did not appear to have a higher relapse rate. All
except two of these patients (both with additional resistance
to second-line injectables alone) were given o18 months of
treatment under our programmatic setting. XDR-TB was the
only factor that predicted relapse in the cohort, and none of the
other factors showed an independent effect after stratification
by XDR-TB status (table 1). Among successfully treated simple
MDR-TB patients (group 1), no difference (0.50 versus 0.74 per
100 person-yrs; p50.62) in the relapse rate was found between
those who had f15months of treatment (,12 months after
culture conversion) and those who had longer treatment.

There were 70 known deaths (26 during treatment and 44 after
treatment completion) after a mean¡SD follow-up duration of
6.7¡3.4 yrs: 12 (44.4%) in XDR-TB and 58 (23.9%) in other
MDR-TB patients (p50.021). TB-related death was found in
eight (29.6%) XDR-TB patients compared with eight (3.3%) in
other MDR-TB patients (p50.001). Among the non-XDR, MDR-
TB patients successfully treated, the mortality rate was 14.4%
(14 patients) after treatment completion in those who received
f15 months of treatment versus 25.3% (20 patients) in those
received .15 months of treatment (Chi-squared p50.07).

Relapse of TB has been attributed to the failure to eradicate
‘‘persisters’’, which are characterised by having brief spurts of
metabolic activity punctuating with periods of dormancy, in
contrast to treatment failure attributable to the inability to kill
rapidly dividing bacteria [7]. The relapse rate (4.3% with mean
follow-up of 5.7 yrs) observed among successfully treated MDR-
TB patients in the present cohort was considerably higher than
the overall relapse rates among TB patients in Hong Kong (0.9%
in 2.5 yrs) [8], but lower than in a MDR-TB series in Peru (5.2% in
2 yrs) [9]. The higher relapse rate among patients with XDR-TB
(group 4 in the subgroup analysis) may have been due to the loss
of the most potent anti-TB agents: rifampicin and the two pivotal
groups of second-line drugs (fluoroquinolone and the inject-
ables) in their treatment regimens, despite having prolonged
treatment duration of at least 18 months after sputum con-
version. The excess relapse rate for XDR-TB underscores the
importance of key XDR-TB-defining drugs in the treatment
regimen, as previously demonstrated by other studies [10, 11].
The duration of treatment for MDR-TB currently recommended
by WHO is based on expert opinion and not on evidence from
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randomised controlled trials. Among successfully treated non-
XDR, MDR-TB patients in the present study, 55.1% were treated
for f15 months. Therefore, for simple MDR-TB patients on
levofloxacin-based regimens, a total of ,15 months of therapy
(or 1 yr after sputum culture conversion, as the conversion
generally takes 1–3 months among those with favourable
response to treatment) might be sufficient, instead of 18–
24 months [3, 4]. Treatment duration of o18 months after
culture conversion is probably necessary for XDR-TB and
MDR-TB with fluoroquinlone or second-line injectable resis-
tance. The low relapse after nearly 5 yrs of follow-up post-
treatment further confirmed the efficacy of the shorter regimen,
which is likely to improve adherence, save valuable resources
(manpower and expense) and reduce adverse effects. In our
previous study [3] and in another study on MDR-TB [12],
sputum conversion at an early stage was a predictor of treatment
success. Early culture conversion might, therefore, serve as an
indicator for use of a shorter regimen among non-XDR, MDR-TB
patients without extensive and/or cavitary disease. In this
regard, a new category, ‘‘short-term treatment completion’’, has
also been used in Korean studies [13] to include those patients
who had .6 but ,18 months of treatment, with more than three
consecutive negative cultures and good clinical response. In
those studies, the relapse rate in this category (12.6%), although
higher than the overall relapse rate (8.9%), was not statistically
significant. Another cohort study among MDR-TB patients naı̈ve
to second-line anti-TB drugs also showed that by using high-
dose gatifloxacin and isoniazid plus other active second-
line drugs, treatment duration could be shortened to 9–12
months [14].

The present longitudinal analysis of a MDR-TB cohort under
treatment in a programmatic setting has limitations inherent to
the study design. The choice of drug regimens and their
durations could have been confounded by differences in
baseline characteristics and treatment response. However,
with the intrinsic difficulties associated with randomised
controlled trials on the treatment of MDR-TB, the ‘‘optimal’’
duration of treatment for MDR-TB has been addressed only
by longitudinal follow-up of treatment cohorts [3, 14]. The
availability of high-quality laboratory support (a WHO-
designated supranational TB reference laboratory) and indivi-
dualised treatment through good health infrastructure to
provide reliable management of drug-resistant TB, constitutes
the main strength of this study. In contrast with similar studies
[9, 13], long-term follow-up data (mean duration of 5.7 yrs
after cessation of treatment) were available. Besides regular
follow-up of patients, defaulters were also tracked through the
territory-wide TB notification registry and death registry to
ensure more complete ascertainment of the relevant study end-
points. It is therefore hoped that our findings will help to
inform the treatment of MDR-TB before results from carefully
designed clinical trials are available to address the optimal
treatment strategies more definitively [15].
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