
Comment

www.thelancet.com/infection   Vol 11   April 2011 259

Despite intensifi ed eff orts in recent years, tuberculosis is 
uncontrolled in many regions.1 Although drug-susceptible 
tuberculosis is a treatable disease, the 6 month duration 
of therapy, often administered under daily direct 
observation, can result in poor outcomes because of 
the demands that this regimen places on patients and 
health systems. Therapy for multidrug-resistant (MDR) 
tuberculosis is even more demanding: it lasts 2 years 
and is associated with distressing and often severe side-
eff ects.2 Unsurprisingly, treatment outcomes for MDR 
tuberculosis are considerably poorer than for drug-
susceptible tuberculosis, even in optimum conditions.3

After decades of neglect, eff orts to develop new drugs 
against tuberculosis have revived. Thanks to the Global 
Alliance for TB Drug Development (TB Alliance) and 
a few pharmaceutical companies, at least seven new 
chemical entities are in clinical development. In view of 
the urgent need for new drugs to treat drug-susceptible 
and drug-resistant tuberculosis, a pressing question 
for researchers, policy makers, and clinicians is, should 
new tuberculosis drugs be prioritised for the treatment 
of drug-susceptible or drug-resistant tuberculosis? The 
importance of this question is emphasised by the case of 
moxifl oxacin, a newer generation fl uoroquinolone. This 
drug is being trialled in a fi rst-line regimen that aims to 
shorten the treatment of drug-susceptible tuberculosis,4 
and is increasingly used in the treatment of MDR and 
extensively drug resistant (XDR) tuberculosis.

Moxifl oxacin is widely available in developed 
countries and commonly used for upper respiratory 
tract infections. On the basis of its effi  cacy against 
Mycobacterium tuberculosis,5  a phase 3 trial to assess the 
effi  cacy of a 4-month fi rst-line regimen incorporating 
moxifl oxacin is underway. However, even if successful, a 
4-month regimen is not expected to improve cure rates, 
reduce mortality, or reduce community transmission. 

There is also evidence to support the use of 
moxifl oxacin for treatment of drug-resistant 
tuberculosis. At present therapeutic options are scarce 
and outcomes are particularly poor in the presence of 
resistance to the most commonly used fl uoroquinolone, 
ofl oxacin.3,6 Moxifl oxacin has en hanced antituberculosis 
activity compared with ofl oxacin, might be eff ective 
against isolates phenotypically resistant to ofl oxacin 
or ciprofl oxacin,7,8 and has less potential to promote 

fl uoroquinolone resistance.9–11 It has also improved 
outcomes for patients with XDR tuberculosis.6

Although there are many reasons to incorporate 
moxifl oxacin into a fi rst-line regimen, there is also a 
risk. If moxifl oxacin is incorporated into the existing 
fi rst-line regimen, the effi  cacy of all fl uoroquinolones in 
drug-resistant tuberculosis treatment could be severely 
compromised. Without widespread drug-susceptibility 
testing, patients infected with tuberculosis strains with 
pre-existing fi rst-line resistance would be treated with 
inadequate fi rst-line regimens, leading to resistance 
amplifi cation.12

In view of the epidemiological reality, we recommend 
reserving moxifl oxacin as a second-line drug for 
the treatment of drug-resistant tuberculosis. This 
approach will improve the treatment of a substantial 
and growing proportion of the global drug-resistant 
tuberculosis caseload (including patients with XDR 
tuberculosis), without preventing its use as a fi rst-line 
drug once potent partner drugs have been developed. 
This opportunity would be lost if moxifl oxacin were 
to become available for widespread use in fi rst-line 
regimens in the short term. 

Furthermore, accessibility and aff ordability of moxi-
fl oxacin is poorest where it is needed most. In South 
Africa, where an estimated 14 000 incident cases of MDR 
tuberculosis arise every year,1 the price of moxifl oxacin 
(€2·83 per 400 mg tablet) is almost 30 times more 
expensive than ofl oxacin (€0·10 per 400 mg tablet). 
Despite widespread use in high-resource settings, the 
manufacturer (Bayer) has thus far been unwilling to supply 
moxifl oxacin to routine tuberculosis programmes other 
than in trial settings, on the grounds that no regulatory 
indication for this disease has yet been fi led. Bayer’s 
patent on the basic molecule expired in 2009, but the 
company has been granted patents on adjusted forms of 
the molecule in many countries and has also fi led patent 
applications in countries with generic manufacturing 
potential, including India. Removal of patent barriers and 
greater generic competition are needed to substantially 
reduce cost and improve accessibility.

We believe that the research priorities and drug 
development strategies of the TB Alliance and industry 
need to be coordinated, and should refl ect both short-
term and long-term goals for new tuberculosis drugs. 
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HIV-2 down, HIV-1 to go? Understanding the possibilities of 
treatment as prevention

As emphasised by the 18th International AIDS 
Conference in Vienna, and recent publications,1,2 an 
eff ective, evidence-based, combination strategy 
approach is urgently needed to fi ght the HIV/AIDS 
epidemic. One important, although debated question, is 
whether treatment as prevention should form a central 
part of such an approach—ie, reducing incidence rates 
by lowering community viral loads with high-coverage 
antiretroviral treatment (ART). If yes, the subsequent 
question is how best to integrate this strategy with the 
other elements in the fi ght against HIV/AIDS.

Three routes predominate attempts to validate 
the conceptual aspect of treatment as prevention: 
mathematical modelling; direct comparison of HIV 
incidence rates between settings with high versus 

low ART coverage, separated either temporally 
or geographically; and study of infection rates in 
serodiscordant couples for whom the infected partner 
might, or might not, be undergoing ART.3–7 Suffi  cient 
challenges have been made against each approach to 
lead critics to argue that further supporting research 
is needed before implementation of the method can 
be considered both reasonable and feasible.2,8 Thus, 
additional validation and evaluation methods are 
needed. We suggest that the HIV-2 epidemic represents 
an overlooked, yet unique opportunity for estimation 
of central aspects of the effi  cacy and necessities of 
treatment as prevention in connection with HIV-1. 

First, the aim of HIV prevention programmes is to 
decrease the incidence rate, and ultimately, prevalence of 

Although there are encouraging changes, such as fast-
track regulatory procedures,13,14 the urgent need for MDR 
tuberculosis treatment demands a shift in focus. The view 
that drug-resistant tuberculosis is a theoretical, rare event 
that can be averted by improving treatment of drug-
susceptible tuberculosis, needs to change towards its 
recognition as an extant, major epidemic that, without 
prevention and appropriate treatment, could become the 
prevailing form of tuberculosis in many settings.
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