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To the Editor:

In May 2016, the World Health Organization (WHO) updated its treatment guidelines for drug-resistant
tuberculosis (TB) and included a recommendation for the use of the shorter multidrug-resistant (MDR)
TB regimen [1]. The WHO update is based on information provided by observational studies coordinated
by the International Union Against Tuberculosis and Lung Disease, Médecins sans Frontières and the
Damien Foundation which showed that the shorter treatment regimen resulted in a higher likelihood of
treatment success compared to the longer conventional treatment in the study settings [2–5]. The shorter
MDR-TB regimen consists of a standardised treatment course lasting 9–12 months and includes
kanamycin, moxifloxacin, prothionamide, clofazimine, pyrazinamide, isoniazid and ethambutol. It is
recommended for patients with rifampicin-resistant (RR) or MDR-TB (cases with TB bacilli resistant to at
least isoniazid and rifampicin) who have not been treated previously with second-line drugs and in whom
resistance to fluoroquinolones and second-line injectable agents has been excluded or is considered highly
unlikely. It is not recommended for pregnant women and patients with extrapulmonary TB.

In the European Union (EU)/European Economic Area (EEA), ∼1500 MDR-TB cases are reported
annually [6] and information on all TB cases is reported to the European Surveillance System (TESSy)
hosted by the European Centre for Disease Prevention and Control. We used this case-based database to
assess the potential for the use of the shorter treatment regimen within the EU/EEA. The WHO defined the
following criteria for eligibility for the shorter MDR-TB regimen: pulmonary TB; no infection with strains
known or strongly suspected of being resistant to one or more drugs in the shorter MDR-TB treatment
regimen except for isoniazid; no exposure for ⩾1 months to second-line medicines included in the shorter
MDR-TB regimen; no intolerance to medicines in the shorter MDR-TB regimen or risk of toxicity; and no
pregnancy TB [1]. TESSy holds information on the site of disease (pulmonary and extrapulmonary) and
previous treatment, and drug susceptibility testing (DST) results are collected for isoniazid, rifampicin,
ethambutol, streptomycin, amikacin, kanamycin, capreomycin, ciprofloxacin, ofloxacin, levofloxacin,
gatifloxacin and moxifloxacin [6], but not for prothionamide, clofazimine and pyrazinamide. DST results
are not collected for pyrazinamide, because of concerns regarding test validity [7, 8], while DST data for
clofazimine and prothionamide are not collected following WHO recommendations [9]. Information on
exposure to specific second-line drugs included in the shorter regimen is not collected, therefore we only
included cases that were not previously treated, i.e. new cases. Information on tolerance or expected toxicity
is also not available. The TESSy TB dataset does not contain information on pregnancy.

We assessed the number and proportion of RR-/MDR-TB cases in the EU/EEA that would be eligible for
the shorter treatment regimen among all RR-/MDR-TB cases reported between 2010 and 2014. Data from
26 EU/EEA countries providing case-based DST results were included: Austria, Belgium, Bulgaria, Croatia,
Cyprus, Czech Republic, Denmark, Estonia, Finland, Germany, Greece, Hungary, Iceland, Ireland, Latvia,
Lithuania, Luxembourg, Malta, the Netherlands, Norway, Poland, Portugal, Romania, Slovakia, Sweden,
and United Kingdom. Since there is a high level of cross-resistance between kanamycin and amikacin, we
considered a case as kanamycin-resistant if resistance was reported for one of the two drugs [10]. Due to
cross-resistance between ofloxacin and moxifloxacin, we considered ofloxacin-resistant cases as
moxifloxacin-resistant [11]. We used these assumptions because the testing coverage for kanamycin and
moxifloxacin was lower compared to the coverage of amikacin and ofloxacin.
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Between 2010 and 2014, 7550 RR-/MDR-TB episodes were notified in the EU/EEA. Of these, 3103
(41.1%) were new, and among these new cases, 2839 (91.5%) were new pulmonary RR-/MDR-TB cases
(figure 1 and table 1). 1774 (62.5%) new pulmonary RR-/MDR-TB cases had results from second-line
DST for kanamycin/amikacin, moxifloxacin/ofloxacin and ethambutol, of which 1250 (70.5%) showed
resistance to at least one of the drugs excluding them from the shorter regimen.

Thus, following the criteria specified by the WHO, 524 RR-/MDR-TB cases diagnosed in 2010–2014
would be eligible for the shorter regimen based on their treatment history, site of disease and DST results.
Since second-line DST results were only available for 1774 (62.5%) of all new pulmonary RR-/MDR-TB
cases, the actual number of eligible cases might be higher. Assuming that those without DST results would
have a similar pattern of resistance as those with results, we might expect 839 RR-/MDR-TB cases eligible
for the new shorter treatment, or 11.1% of all notified RR-/MDR-TB cases. This is probably a conservative
estimate, since MDR-TB cases without second-line DST results may not have been tested because
clinicians perceived them to have a low risk for second-line drug resistance, and thus the assumption that
MDR-TB cases without second-line DST results cases have a similar pattern of resistance to those with
results would underestimate the proportion eligible for the shorter MDR-TB regimen. In addition,
MDR-TB cases that were previously treated and thus excluded from our analysis may be eligible for the
shorter MDR-TB regimen, which further underestimates the proportion eligible for the shorter MDR-TB
regimen. However, it is also possible that second-line DST results were not available because of limited
access to these services, in which case our assumption of similar resistance patterns would be valid.

The shorter MDR-TB regimen is an important step forward, making MDR-TB treatment easier and less
expensive [12]. However, in the EU/EEA, our conservative estimate is that only one in 10 RR-/MDR-TB
cases are eligible for the shorter regimen. Similar low proportions have been reported in other studies [13].
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FIGURE 1 Rifampicin-resistant (RR-) and multidrug-resistant tuberculosis (MDR-TB) cases eligible for the
shorter MDR-TB regimen in the European Union and the European Economic Area countries (Austria,
Belgium, Bulgaria, Croatia, Cyprus, Czech Republic, Denmark, Estonia, Finland, Germany, Greece, Hungary,
Iceland, Ireland, Latvia, Lithuania, Luxembourg, Malta, the Netherlands, Norway, Poland, Portugal, Romania,
Slovakia, Sweden and the United Kingdom), 2010–2014. Km: Kanamycin; Am: Amikacin; Mfx: moxifloxacin;
Ofx: ofloxacin; E: ethambutol.
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In addition, given the low treatment success rate of 40.7% of the 2012 MDR-TB cohort [6], there is a need
for better treatment for those not eligible for the shorter MDR-TB regimen. Further evaluation of the
shorter regimen is ongoing in a randomised controlled study as part of the STREAM (Evaluation of a
Standardised Treatment Regimen of Anti-tuberculosis Drugs for Patients with MDR-TB) trials [14]. This
may provide evidence on the effectiveness of the regimen for those currently not eligible. In addition,
other regimens are tested for treatment of MDR-TB, including an all-oral regimen [15], which would
further simplify MDR-TB treatment.

In conclusion, the shorter MDR-TB regimen is an important step forward in improving treatment of
MDR-TB and will benefit MDR-TB cases in the EU/EEA. However, further steps are badly needed.
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