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Clofazimine does not lead to significant
QT interval prolongation: a multicentre
study
To the Editor:
We read with great interest the article by PONTALI et al. [1], entitled “Cardiac safety of bedaquiline: a
systematic and critical analysis of the evidence”. In response to this paper and the debate on potential QTc
prolongation in clofazimine- and bedaquiline-containing multidrug-resistant tuberculosis (MDR-TB)
treatment regimens [2, 3], we assessed QTc prolongation during clofazimine use in treatment of disease
caused by nontuberculous mycobacteria (NTM). This is important as NTM disease treatment typically
includes multiple potential QTc-prolonging antibiotics, including macrolides, fluoroquinolones and,
increasingly, clofazimine [4].
In a mixed prospective and retrospective study promoted through the NTM-NET (NTM Network
European Trials Group) website (www.ntm-net.org; study #7), we measured QTc intervals in patients on
clofazimine-based regimens for NTM disease. We only enrolled patients who had at least one ECG at the
start of therapy (or in the 3 weeks before or after the start) and one ECG after at least 3 months of
clofazimine use, to ensure steady state was reached [5]. Patients with pre-existing QTc prolongation and
those simultaneously using bedaquiline were excluded from the study.
Enrolment of eligible patients was started in October 2012 and continued until September 2017. We
applied American Heart Association standards and the Bazett formula to calculate QTc. Severe QTc
prolongation, necessitating interruption of drugs, was defined as a QTc interval ⩾500 ms [6]. Electrolyte
measurements were available for some of the patients.
We enrolled 18 patients (11 prospective, seven retrospective): 10 (56%) men and eight women, with a
mean age of 49.7±21.1 years and a mean QTc at baseline of 404.4±28.2 ms. 15 patients had pulmonary
NTM disease, three patients had extrapulmonary disease; causative species are presented in figure 1a. All
patients were treated with at least two QTc-prolonging antimycobacterial drugs (clofazimine and
macrolide). 13 (72%) patients used at least one (up to five) other potentially QTc-prolonging drugs, e.g.
proton pump inhibitors in nine patients and anti-emetics in six. 33% of the patients had one follow-up
ECG, 28% had two follow-up ECGs, 17% had three follow-up ECGs and 22% had five or more follow-up
ECGs. The last available follow-up ECG was made after a mean of 213.2±168.1 days after start of
clofazimine therapy.
For Mycobacterium avium complex (MAC) disease (M. avium, Mycobacterium intracellulare,
Mycobacterium chimaera and untypeable MAC), a clofazimine-ethambutol-macrolide regimen was given
to seven (77.8%) out of the nine patients. Four of these patients also used a rifamycin and amikacin. Two
patients had a clofazimine-rifamycin-macrolide regimen. The core treatment regimen for six
Mycobacterium abscessus patients consisted of clofazimine-macrolide-amikacin-imipenem (or cefoxitin);
four received additional tigecycline. One patient, with Mycobacterium tilburgii disease, had a
clofazimine-macrolide-rifabutin-protionamide regimen.
In our cohort, the administration of clofazimine did not lead to significant QTc prolongation. The
maximum change in QTc between baseline and follow-up ECG was a mean of 39.2±24.5 ms (figure 1b),
which falls within the changes of 50–65 ms considered normal variation by circadian rhythm [6]. All QTc
interval lengths measured during treatment are shown in figure 1c. The patterns of intra-patient
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FIGURE 1 a) Causative nontuberculous mycobacteria species for the 18 patients included in this study. M.
tilburgii: Mycobacterium tilburgii; MAC: untypeable Mycobacterium avium complex; M. intracellulare:
Mycobacterium intracellulare; M. abscessus: Mycobacterium abscessus; M. chimaera: Mycobacterium chimaera;
M. avium: Mycobacterium avium. b) Maximum change in QTc from baseline during follow-up, per patient.
c) QTc intervals measured during follow-up. Patient 17 was treated twice, hence the labels 17.1 and 17.2.

fluctuation also suggest this may be mere circadian rhythm. One patient developed a QTc interval of
501 ms after 6 weeks of clofazimine-macrolide-amikacin-tigecycline-imipenem treatment for NTM disease,
with concomitant itraconazole and ondansetron which can cause QTc prolongation. After treatment
cessation and re-introduction of antimycobacterial drugs, but not azoles and ondansetron, this patient no
longer showed QTc interval prolongation.
Studies in tuberculosis patients receiving bedaquiline and clofazimine have hinted at clofazimine as a cause
of QTc prolongation [2]. Two recent studies have addressed the safety of clofazimine-based treatment
regimens for NTM disease, including some QTc interval data. In one study, 40 patients had ECGs but
none showed QTc intervals ⩾500 ms (highest 473 ms) [7]. The second study included 35 patients using
clofazimine for MDR-TB or NTM disease; one patient had to stop clofazimine-moxifloxacin-macrolide
treatment because of QTc interval prolongation (550 ms) and one patient experienced cardiac arrest in the
absence of QTc interval prolongation (445 ms) [8]. Furthermore, in a study in tuberculosis patients,
clofazimine use was safe, but a trend towards more frequent deaths was observed in this group [9]. Such
findings could not be replicated in our smaller study.
QTc interval prolongation observed with clofazimine and bedaquiline use could have been primarily due
to bedaquiline use, or specifically to the bedaquiline-clofazimine combination [2, 3, 10]. This warrants
future prospective studies, as this combination is likely to gain importance in mycobacterial disease
treatment [5].
The main limitation of our study is the fact that follow-up was not standardised, due to its observational
character. Whether QTc prolongation is dependent on clofazimine’s slow accumulation in tissues is not
known [5]. Long-term follow-up with frequent ECGs in larger cohorts is needed to settle this issue. Also,
we applied a definition of >500 ms as QTc prolongation, although the US Food and Drug Administration
guide for industry suggests that drug-induced increases >60 ms (observed in three of our patients) should
be regarded as QTc prolongation [6].
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In summary, clofazimine did not cause significant QTc interval prolongation in this small cohort of
patients treated for NTM disease. In patients with an increasing QTc interval, this could not be related
specifically to clofazimine use; concomitant medication should also be used with caution. Critical review
of QTc-prolonging drugs and follow-up of electrolyte levels and ECGs are still advised in patients starting
clofazimine-based NTM disease treatment.
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