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Access to antiretroviral therapy in low-income and 
middle-income countries has been scaled-up eff ectively in 
the past decade; however, failure of the fi rst-line regimen 
is increasing.1 In The Lancet, the SECOND-LINE Study 
Group2 provide a high-quality evidence-based strategy 
for safe and eff ective treatment of patients in whom fi rst-
line treatment has failed.3 They did a randomised clinical 
trial to compare a WHO-recommended second-line 
treatment regimen—a ritonavir-boosted protease 
inhib itor (lopinavir) plus two or three nucleoside or 
nucleotide reverse transcriptase inhibitors (NtRTIs)—
with a novel dual-treatment approach that combined 
ritonavir-boosted lopinavir with the integrase inhibitor 
raltegravir. The investigators showed that the effi  cacy of 
the new regimen was non-inferior to standard treatment: 
223 (83%) of 270 patients in the raltegravir group versus 
219 (81%) of 271 in the control group had a plasma viral 
load of less than 200 copies per mL at week 48 (diff erence 
1·8%, 95% CI –4·7 to 8·3). No major safety issues 
emerged in either group. Patients who took raltegravir 
had signifi cantly larger increases in CD4 T-cell count than 
patients who took the control regimen.

These fi ndings are important because they show that 
the WHO-recommended second-line treatment is an 
effi  cacious rescue regimen. Furthermore, they suggest 
that the new regimen has equal effi  cacy, but with other 
potential advantages. First, use of a single treatment 
based on only two diff erent compounds for all the patients 

failing fi rst-line treatment will ease demand on drug 
supply and stocks. Second, simple regimens might enable 
treatment to be delivered by trained, but non-medical, 
health-care workers, improving access to HIV care in 
settings with limited resources.4 Third, because the rescue 
treatment consists of two drugs from antiretroviral classes 
to which patients have not been previously exposed, 
genotypic resistance testing is not needed, saving time, 
money, and eff ort. Finally, the raltegravir regimen is likely 
to cause fewer toxic eff ects than NtRTI-based treatments.

Nevertheless, these advantages are counterbalanced 
by the higher cost of raltegravir—at present, it is 
prohibitively expensive in many low-income and 
middle-income countries. The study by Boyd and 
colleagues2 provides a tradeoff , instead of settling for 
only what is readily available at a reasonable price in 
resource-constrained settings.3 However, although 
the cost of raltegravir will hopefully drop owing to 
competition with other integrase inhibitors soon 
to be licensed, new mechanisms to provide wider 
access to raltegravir are needed if it is to be included in 
second-line regimens. 

Progress in expanding HIV care in the past decade has 
been based on a public health approach, especially the 
introduction of a simple, eff ective, safe, and toler able 
standardised fi rst-line antiretroviral treatment regimen.5 
According to guidelines,6 three regimens could be used 
sequentially, with exponentially increas ing costs, in case 

After fi rst-line ART: towards an evidence-based SECOND-LINE

injecting drug users. The introduction of PrEP for HIV 
prevention in injecting drug users should be considered 
as an additional component to accompany other proven 
prevention strategies like needle exchange pro grammes, 
methadone programmes, promotion of safer sex and 
injecting practices, condoms, and HIV counselling and 
testing. PrEP as part of combination prevention in 
injecting drug users could make a useful contribution to 
the quest for an AIDS-free generation.
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Pegylated interferon alfa-2a (peginterferon) and 
ribavirin are the standard of care for all six genotypes 
of hepatitis C virus. Hepatitis C virus (HCV) does not 
integrate into the human genome. Thus a sustained 
virological response (SVR) is tantamount to virological 
cure and reduces the likelihood of progressive liver 
disease.1 About 45% of patients with HCV genotype-1 
achieve SVR. Single nucleotide polymorphisms in the 

human genome aff ect response to interferon. However, 
patients with cirrhosis have lower response rates. Many 
side-eff ects occur during treatment and therefore 
peginterferon and ribavirin are contraindicated in 
many patients. The fi rst generation NS3/4A protease 
inhibitors, telaprevir and boceprevir, improve response 
rates in treatment-naive as well as previously treated 
patients with HCV genotype-1; their use is complex, 
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of treatment failure: two NtRTIs plus one non-nucleoside 
reverse transcriptase inhibitor, two NtRTIs plus one 
boosted protease inhibitor, and ritonavir-boosted 
darunavir plus etravirine and raltegravir.7 Including 
raltegravir in second-line treatment, as in the strategy 
used by Boyd and coworkers, could limit the number 
of  class-independent treatment options in case of 
treatment failure to just two regimens; therefore, the 
durability of the two alternative second-line regimens 
needs to be investigated. Conser vative8 and innovative9 
approaches—rigorously assessed in prospective clinical 
trials and cost-benefi t analyses—could help expert 
panels and policy makers to defi ne the best strategies to 
manage treatment failure.10

Although the SECOND-LINE study2 off ers a simple 
approach to ensure that fi rst-line and second-line regi-
mens are from independent antiretroviral classes, a 
crucial problem in HIV treatment remains: how to 
defi ne failure of a fi rst-line regimen. The use of clinical 
or immunological criteria for virological failure lacks 
sensitivity and specifi city and continued use of ineff ective 
drugs could lead to the development of resistance, 
thus jeopardising the effi  cacy of NtRTIs in second-line 
treatment; con versely, the apparent absence of an 
immunological benefi t of a virologically eff ective fi rst-
line treatment could lead to unnecessary switching to 
a more expensive second-line regimen. So, even if the 
best second-line treatment is identifi ed in clinical trials, 
it would be diffi  cult to apply without a widely available 
method for monitoring viral load.11,12

Although not providing an ultimate solution to these 
issues, the SECOND-LINE study is an important guide for 
clinical and public health decision making for thousands 
of patients who, because of a failing treatment regimen, 
are at risk of AIDS and death.

*Alessandro Soria, Andrea Gori
Division of Infectious Diseases, Department of Internal Medicine, 
San Gerardo Hospital, University of Milano-Bicocca, 
20900 Monza, Italy
a.soria@hsgerardo.org 

We declare that we have no confl icts of interest.

1 WHO. Global HIV/AIDS response: epidemic update and health sector 
progress towards universal access: progress report 2011. http://
whqlibdoc.who.int/publications/2011/9789241502986_eng.pdf 
(accessed May 25, 2013).

2 SECOND-LINE Study Group. Ritonavir-boosted lopinavir plus nucleoside or 
nucleotide reverse transcriptase inhibitors versus ritonavir-boosted lopinavir 
plus raltegravir for treatment of HIV-1 infection in adults with virological 
failure of a standard fi rst-line ART regimen (SECOND-LINE): a randomised, 
open-label, non-inferiority study. Lancet 2013; 381: 2091–99.

3 Boyd M, Emery S, Cooper DA. Antiretroviral roll-out: the problem of 
second-line therapy. Lancet 2009; 374: 185–86.

4 Boullé C, Kouanfack C, Laborde-Balen G, et al. Task shifting HIV care in rural 
district hospitals in Cameroon: evidence of comparable antiretroviral 
treatment related outcomes between nurses and physicians in the Stratall 
ANRS/ESTHER trial. J Acquir Immune Defi c Syndr 2013; 62: 569–76.

5 Gilks CF, Crowley S, Ekpini R, et al. The WHO public-health approach to 
antiretroviral treatment against HIV in resource-limited settings. 
Lancet 2006; 368: 505–10.

6 WHO. Antiretroviral Therapy for HIV Infection in Adults and Adolescents. 
Recommendations for a public health approach. Geneva: WHO, 2010 
revision. http://whqlibdoc.who.int/publications/2010/9789241599764_
eng.pdf (accessed May 25, 2013).

7 Médecins Sans Frontières Access Campaign. Untangling the web of 
antiretroviral price reductions 15th Edition—July, 2012. http://
utw.msfaccess.org/ (accessed May 25, 2013).

8 Evaluation of three strategies of second-line antiretroviral treatment in 
Africa (Dakar-Bobo-Dioulasso-Yaoundé) (2LADY). Multicentric, 
non-inferiority, randomized, non-blinded phase 3 trial comparing 
virological response at 48 weeks of 3 antiretroviral treatment regimens in 
HIV-1-infected patients with treatment failure after 1st line antiretroviral 
therapy (Cameroon, Burkina Faso, Senegal). http://clinicaltrials.gov/ct2/
show/NCT00928187 (accessed May 29, 2013).

9 Europe-Africa Research Network for Evaluation of Second-line Therapy 
(EARNEST). A randomised controlled trial to evaluate options for second-line 
therapy in patients failing a fi rst-line 2NRTI + NNRTI regimen in Africa. http://
clinicaltrials.gov/show/NCT00988039 (accessed May 29, 2013).

10 Calmy A, Pizzocolo C, Pizarro L, et al. The marriage of science and optimized 
HIV care in resource-limited settings. AIDS 2008; 22: 2227–30.

11 Ford N, Roberts T, Calmy A. Viral load monitoring in resource-limited 
settings: a medical and public health priority. AIDS 2012; 26: 1719–20.

12 Harries AD, Zachariah R, van Oosterhout JJ, et al. Diagnosis and 
management of antiretroviral-therapy failure in resource-limited settings 
in sub-Saharan Africa: challenges and perspectives. Lancet Infect Dis 2010; 
10: 60–65.

Published Online
March 15, 2013
http://dx.doi.org/10.1016/
S0140-6736(13)60636-4

See Articles page 2100

See Articles Lancet Infect Dis
2013; 13: 401–08


	After first-line ART: towards an evidence-based SECOND-LINE
	References




