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Tuberculosis re-treatment after exclusion
of rifampicin resistance
To the Editor:
We agree with FALZON et al. [1] that treatment of isoniazid-resistant tuberculosis (TB) is an important
issue. The first-line re-treatment regimen for previously treated TB patients, which was known as the
category II regimen, comprised 8 months of isoniazid, rifampicin and ethambutol supplemented by
streptomycin for the initial 2 months, and pyrazinamide for the initial 3 months (2SHRZE/HRZE/
5HRE). It was introduced in the collaborative programme of the International Union Against
Tuberculosis and Lung Disease in which the first-line initial regimen for new TB patients was an
8-month regimen comprising 2 months of isoniazid, rifampicin, pyrazinamide and streptomycin,
followed by 6 months of isoniazid and thioacetazone (2HRZS/6HT) [2]. At that time, the prevalence of
multidrug-resistant (MDR)-TB among previously treated TB cases was relatively low and the challenge
was mainly isoniazid resistance [3]. The category II regimen was designed to overcome isoniazid
resistance and to reduce the risk of acquired resistance to rifampicin. It performed fairly well in settings
where resistance to isoniazid predominated among previously treated TB patients [4]. However, with the
wide use of a 6-month regimen including rifampicin throughout the whole treatment course (2HRZE/
4HR) for new TB patients (category I regimen), the prevalence of rifampicin resistance among
previously treated TB patients increased substantially [5], rendering the category II regimen ineffective
and problematic.
In 2017, World Health Organization (WHO) recommended that in “patients who require TB retreatment,
the category II regimen should no longer be prescribed and drug-susceptibility testing should be
conducted to inform the choice of treatment regimen” [6]. It is indeed crucial to perform rapid drug
susceptibility testing to detect rifampicin resistance. After the exclusion of rifampicin resistance, the issue
of isoniazid resistance remains and the challenge of patients with isoniazid resistance without rifampicin
resistance cannot be neglected [7].
While recommending not using the category II regimen, the Guideline Development Group expressed
concern regarding treatment of patients with isoniazid-resistant TB and advised that “Providers must be
vigilant about the possibility of isoniazid resistance and, if it is suspected, they must test for isoniazid
susceptibility and treat accordingly” [6]. Unfortunately, the most widely available rapid
drug-susceptibility testing (DST) is Xpert MTB/RIF (Cepheid, Sunnyvale, CA, USA), which detects
resistance to rifampicin but not isoniazid. Line probe assays can detect isoniazid resistance but are not
easily accessible. A small fraction of re-treatment TB patients may have conventional DST but it is not
uncommon to have a long turnaround time in high TB burden countries. A newly developed cartridge
using the GeneXpert platform for the rapid molecular detection of resistance to fluoroquinolones,
aminoglycosides and isoniazid has very high sensitivity and specificity in the detection of isoniazid
resistance but is not yet widely available [8].
This raises an important question: what regimen should be used in re-treatment TB after rifampicin
resistance has been excluded by the Xpert test? The WHO guidelines indicated that “on the basis of the
drug susceptibility profile, a standard first-line treatment regimen (2HRZE/4HR) can be repeated if no
resistance is documented” [6]; however, it did not provide clear guidance on regimens to be used when the
DST of isoniazid is lacking. It is highly likely that the category I regimen will be used in TB retreatment
( personal communication from the national TB programme of the Philippines and Viet Nam). The
problem is that the category I regimen may not necessarily be better than the category II regimen in TB
re-treatment, especially in patients with isoniazid-resistant TB.
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TABLE 1 Failure, relapse and acquired drug resistance in new tuberculosis patients with
isoniazid resistance without rifampicin resistance treated with the World Health Organization
(WHO) new# regimen and in previously treated tuberculosis patients treated with the WHO
re-treatment¶ regimen
Pooled event rate+ (95% CI)

Failure
Relapse
Acquired resistance
Acquired resistance that is multidrug resistance

New

Re-treatment

11% (6–17%)
10% (5–15%)
8% (3–13%)
98% (92–99%)

6% (2–10%)
5% (2–8%)
3% (0–6%)
71% (29–96%)

For treatment failure, pooled event rates did not differ significantly between those given the new and those
given the re-treatment regimen. For relapse, pooled event rates differed significantly between those given
the new and those given the re-treatment regimen (p=0.02). For acquired drug resistance, pooled event
rates differed significantly between those given the new and those given the re-treatment regimen (p=0.02).
#
: WHO standard 6-month regimen for new tuberculosis patients (2HRZE/4HR); ¶: WHO standard 8-month
regimen for previously treated TB patients (2SHRZE/HRZE/5HRE); +: cumulative percentage associated
with the outcome. Reproduced and modified from [9, tables 1 and 4] with permission from the publisher.

Meta-analysis shows that the pooled event rates of failure, relapse and acquired resistance in previously
treated patients with isoniazid resistance who were treated with the category II regimen were all lower than
those in new TB patients with isoniazid resistance who were treated with the category I regimen: 6% versus
11% for failure, 5% versus 10% for relapse and 3% versus 8% for acquired drug resistance (table 1) [9].
Furthermore, the proportion of acquired resistance that is MDR-TB was 71% (95% CI 29–96%) in the
former group and 98% (95% CI 92–99%) in the latter group. This provided indirect evidence that by using
effective drugs together with rifampicin for a longer period, the category II regimen may outperform the
category I regimen in TB re-treatment, especially in protecting rifampicin, which is in line with the
findings of another network meta-analysis [10]. This is not surprising because the category II regimen was
initially designed to address isoniazid resistance in TB retreatment.
Using a 6-month category I regimen in TB re-treatment after rifampicin resistance being excluded may
run a higher risk of acquired resistance to rifampicin than using the category II regimen in settings where
isoniazid monoresistance is substantial and obtaining results of DST of isoniazid in a timely manner is not
feasible. It might be wiser not to abandon the category II regimen prematurely before a better option is
available in TB re-treatment.
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