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Tuberculosis treatment:
one-shot approach or
cascade of regimens?
Both later generation fluoroquino
lones and bedaquiline are known as
the cornerstone agents (ie, core drugs)
of second-line treatment regimens
for patients with rifampicin-resistant
tuberculosis because of their high
bactericidal and sterilising effect.1
Without effective core drugs and
an adequate background regimen,
treatment success is as low as 56%.2
Tweed and colleagues 3 showed
that bedaquiline, pretomanid, and
pyrazinamide, complemented by
moxifloxacin, for rifampicin-resistant
tuberculosis, resulted in a 2 month
liquid culture conversion of 96% for
pyrazinamide-susceptible tuberculosis,
and 80% for pyrazinamide-resistant
tuberculosis. However, reasons for
the ultimate sterilising effect of the
regimen and its permissiveness to
treatment failure and acquired resist
ance remain unknown. Nevertheless,
Tweed and colleagues speculate
that this regimen could replace the
current second-line, as well as firstline, regimens if phase 3 studies show
superior outcomes and shortened
treatment durations.3
With mass application, a degree of
treatment failure and relapse, with
acquired resistance to core drugs, has
always been inevitable, particularly
if resistance to companion drugs is
widespread. About half of rifampicinresistant tuberculosis isolates world
wide are pyrazinamide resistant, with
resistance to fluoroquinolone also
increasing.2 Pyrazinamide is essential
in combinations with bedaquiline
and pretomanid, which explains
the conversion difference related
to pyrazinamide.3 The encouraging
2 month results for pyrazinamidesusceptible tuberculosis do not
exclude a considerable risk of amplified
resistance to bedaquiline.
Rather than using a one-shot
approach, with two second-line, core
www.thelancet.com/respiratory Vol 8 February 2020

drugs in one rifampicin-resistant
tuberculosis regimen, we prefer a
cascade (figure). This cascade only
requires rifampicin susceptibility
testing, followed by fluoroquinolone
susceptibility testing if resistance to
rifampicin is detected. Provided that
resistance to rifampicin is correctly
excluded, first-line regimens that use
rifampicin throughout the treatment
course are very effective,1 and acquired
rifampicin resistance is rare. This type
of first-line regimen also works well
in isoniazid-resistant tuberculosis.
For fluoroquinolone-susceptible,
rifampicin-resistant tuberculosis, the
second-line, 9 month regimen of
gatifloxacin (in Bangladesh) resulted
in 954 (98%) of 978 patients who
were relapse free and had virtually

no acquired resistance to its core
drug.4 For fluoroquinolone-resistant,
rifampicin-resistant tuberculosis,
long and individualised regimens of
bedaquiline are recommended because
evidence on short standard regimens is
insufficient for this indication. In such
an individualised, third-line regimen,
bedaquiline acts as a core drug. 1
However, if bedaquiline has already
been used in a regimen that did not
successfully treat this tuberculosis type,
the drug might no longer work.
When drug-safety monitoring
identifies severe or potentially debili
tating adverse events, the agent
should be replaced with a drug that
has similar bacteriological activity.1
For instance, when abnormalities are
detected during systematic audiometry,
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pyrazinamide, followed by
4 months of rifampicin and
isoniazid

Fluoroquinolone drug
susceptibility testing

Fluoroquinolone-susceptible
tuberculosis

Fluoroquinolone-resistant
tuberculosis

Short treatment regimen based
on high-dose gatifloxacin:
4–6 months of high-dose
gatifloxacin, kanamycin,
high-dose isoniazid,
prothionamide, ethambutol,
pyrazinamide, and clofazimine,
followed by 5 months of
high-dose gatifloxacin,
ethambutol, pyrazinamide,
and clofazimine*
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a second bactericidal drug,
and two sterilising drugs

Figure: Cascade approach to tuberculosis treatment
Blue indicates tuberculosis diagnosis. Green indicates drug susceptibility testing. Red indicates recommended
treatment regimen. *Kanamcyin (or another second-line injectable) can be replaced with linezolid in case of
audiometry abnormalities, or another drug with high early bactericidal activity for children, pregnant
woman, and patients with diabetes.

e4

Correspondence

replacing the second-line injectable
with oral linezolid can prevent serious
hearing loss.5
By relying on standard regimens with
time-proven efficacy for the first two
steps, the cascade of regimens’ approach
is widely applicable and safeguards
our second-line core drugs for highly
effective management of drug resistanttuberculosis in the long term.
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