
Should gatifloxacin be included in the
model list of essential medicines?

To the Editor:

We read with great interest the paper by FALZON et al. [1], which reported that gatifloxacin and moxifloxacin
have been recommended by the World Health Organization (WHO) for both longer and shortened
regimens in the treatment of rifampicin-resistant (RR) and multidrug-resistant (MDR) tuberculosis (TB).
Gatifloxacin and moxifloxacin belong to the latest generation of fluoroquinolones that have comparable
early bactericidal and sterilising activity in the treatment of TB. Gatifloxacin has been used in the treatment
of bacterial infections and MDR-TB [2]. Gatifloxacin was also used in a clinical trial (OFLOTUB)
comparing a 4-month gatifloxacin-based regimen with the standard 6-month regimen for the treatment of
rifampicin-susceptible pulmonary TB [3]. The gatifloxacin-based shortened treatment was highly effective,
achieving >84% treatment success among MDR-TB patients in Bangladesh, Cameroon and Niger [2].

On May 4, 2006, Bristol Myers Squibb announced that it was withdrawing gatifloxacin from the market
because an observational study reported that gatifloxacin was associated with dysglycaemia in the
treatment of pneumonia among the elderly [2]. Consequently, moxifloxacin replaced gatifloxacin in the
treatment of MDR-TB in observational studies [4] and in a clinical trial (STREAM) comparing a 9-month
moxifloxacin-based regimen with WHO recommended 20–24-month regimens.

Noting that gatifloxacin was not included in the WHO Essential Medicines List (EML), the Global TB
Programme and the Global Drug Facility submitted an application for gatifloxacin to be included in the
updated EML as an alternative to levofloxacin and moxifloxacin [5], which is an essential step in making
gatifloxacin available for the treatment of RR/MDR-TB. Unfortunately, gatifloxacin was not included in
the 20th WHO EML or the sixth WHO EML for Children updated in March 2017, due mainly to
opposition from two internationally renowned organisations [5]. Concerns raised included that
1) gatifloxacin may cause dysglycaemia, 2) other fluoroquinolones (for example, moxifloxacin) are safer
alternatives and 3) there was no known quality-assured product from generic manufacturers. These were
important concerns. However, we would like to respectfully point out that concerns about gatifloxacin in
terms of safety and efficacy should be balanced against those about moxifloxacin, and that there remains
uncertainty about gatifloxacin and moxifloxacin in the treatment of MDR-TB.

First, moxifloxacin may not necessarily be safer than gatifloxacin. PARK-WYLLIE et al. [6] reported that
gatifloxacin, but not moxifloxacin, was significantly associated with dysglycaemia [2]. This was not
supported by findings from: 1) a recent study from Taiwan, which reported that moxifloxacin was
associated with both hyperglycaemia and hypoglycaemia [7]; and 2) the OFLOTUB trial, which reported
that the vast majority of the patients had normal blood glucose levels throughout the course of treatment,
and that there was no significant difference in the risk of hyperglycaemia between the 4-month
gatifloxacin-based regimen and the standard 6-month regimen [3]. It might be appropriate to indicate that
both moxifloxacin and gatifloxacin may potentially cause dysglycaemia and close monitoring is needed in
the use of either. Of note is that dysglycaemia was manageable and reversible in all cases treated with
gatifloxacin in Bangladesh, Cameroon and Niger [2]. Another major issue was not mentioned: both
moxifloxacin and gatifloxacin have been reported to be associated with ECG QT prolongation. The
OFLOTUB study reported that a 4-month gatifloxacin-based regimen did not have a sizable risk of QT
prolongation [8]. But the psychological fear of QT prolongation with moxifloxacin has resulted in the use
of normal-dose moxifloxacin in a recent observational study on the shortened MDR regimen, which
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observed a higher frequency of treatment failure and acquisition of resistance to fluoroquinolones than was
observed in Bangladesh using high-dose gatifloxacin [4].

Second, moxifloxacin may not necessarily be quite as efficacious as gatifloxacin even if both give excellent
results for short-course MDR-TB regimens. A multi-country surveillance project reported that of the 282
ofloxacin-resistant Mycobacterium tuberculosis strains, 7% were resistant to moxifloxacin but only 2% were
resistant to gatifloxacin [9]. Another study has reported that the minimum inhibitory concentration
distribution ratio of gatifloxacin to ofloxacin is higher than that of moxifloxacin to ofloxacin [10].
Meta-analyses of the effectiveness and safety of standardised shorter regimens for MDR-TB reported that
moxifloxacin was not associated with hyperglycaemia. However, moxifloxacin was significantly associated
with greater odds of failure/relapse compared to gatifloxacin [11].

Finally, there is interest among generic manufacturers to produce gatifloxacin for MDR-TB should
countries show interest (personal communication; E. Jaramillo, Global TB Programme, WHO, Geneva,
Switzerland). It might be easier to use gatifloxacin than moxifloxacin in resource-limited settings where
the burden of MDR-TB is high but the capacity for monitoring and management of QT prolongation is
limited, and monitoring plasma glucose is required with either medication anyway. Moxifloxacin may not
necessarily be a valid alternative to gatifloxacin, and therefore we would like to call for support to endorse
the inclusion of gatifloxacin in the WHO EML.
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