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Concerns about nucleoside reverse-transcriptase inhibitor (NRTI) resistance and toxicity are driving a 7 

search for NRTI-sparing second-line regimens for HIV. Resistant virus strains can develop when HIV 8 

replicates while a person is on antiretroviral therapy (ART). Frequent monitoring of HIV RNA viral load 9 

can detect virological failure early and allows timely switching, which prevents accumulation of viral 10 

resistance.1 Although WHO recommends routine viral load monitoring of ART,2 many low-income and 11 

middle-income counties have not progressed far in implementation and access remains insufficient.3 12 

In settings without access to routine viral load monitoring, clinical or immunological criteria are used 13 

to monitor patients.1 These criteria poorly predict virological failure4 and treatment failure is often 14 

detected late.1 NRTI resistance is common among patients with treatment failure, especially among 15 

those without access to routine viral load monitoring.5 16 

NRTI resistance is common, but does it compromise the effectiveness of NRTIs in second-line therapy? 17 

In The Lancet HIV, Alberto La Rosa and colleagues6 present results from the SELECT study, a 18 

randomised controlled, multicentre, phase 3, non-inferiority trial that compared WHO-19 

recommended2 standard second-line regimen of ritonavir-boosted lopinavir plus NRTIs with an 20 

alternative NRTI-sparing regimen of ritonavir-boosted lopinavir plus raltegravir. Data from SELECT and 21 

from two other large clinical trials (EARNEST7  and SECOND-LINE8) suggest that even in cohorts with 22 

extensive NRTI resistance, second-line therapy with NRTIs remains effective. SELECT was held at 15 23 

sites in low-income and middle-income countries. Patients with confirmed virological failure were 24 

randomly assigned to receive ritonavir-boosted lopinavir plus NRTIs (n=255) or ritonavir-boosted 25 

lopinavir plus raltegravir (n=260). In both groups, the prevalence of patients with NRTI mutations was 26 
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high. Resistance testing results were not available to caregivers and did not inform the selection of 27 

NRTIs used in second-line therapy. By 48 weeks, the cumulative probability of virological failure was 28 

12·4% (95% CI 8·3–16·5) in the NRTI group and 10·3% (95% CI 6·5–14·0) in the raltegravir group, 29 

indicating that ritonavir-boosted lopinavir plus raltegravir was noninferior to, but not superior to, 30 

standard of care (NRTIs).  31 

Adverse events and serious adverse events were slightly less frequent in the raltegravir group than in 32 

the NRTI group.6 EARNEST and SECOND-LINE reported that both regimens were comparably effective. 33 

SECOND-LINE reported slightly more adverse events in the NRTI group than in the raltegravir group, 34 

but EARNEST found no evidence that using NRTI in second-line therapy increased toxicity during 2 35 

years of second-line therapy.7,8 SELECT, EARNEST, and SECOND-LINE all showed that ritonavir-boosted 36 

lopinavir plus raltegravir is no less effective than the standard treatment. There is no doubt that 37 

ritonavir-boosted lopinavir plus raltegravir is another second-line treatment option. But is there an 38 

advantage to replacing NRTIs with raltegravir in second-line treatment in resource-constrained 39 

settings? The finding that ritonavir-boosted lopinavir monotherapy was less effective than 40 

ritonavirboosted lopinavir plus NRTI suggests that NRTIs were still virologically active in second-line 41 

therapy;7 the effectiveness and safety of ritonavir-boosted lopinavir plus raltegravir, and of standard 42 

of care are largely comparable for the first 2 years of second-line treatment. However, NRTI-free 43 

regimens might be better tolerated in the long term than standard second-line regimens because 44 

NRTIs cause a wide range of long-term toxic effects.9 Although raltegravir is generally very well 45 

tolerated, little is known about the long-term toxic effects of integrase inhibitors. Both second-line 46 

options have the same dosing schedule. 47 

Ritonavir-boosted lopinavir plus raltegravir has certain programmatic advantages over ritonavir-48 

boosted lopinavir plus NRTIs. Switching patients from a standard first-line regimen to ritonavir-49 

boosted lopinavir plus raltegravir can be done without resistance testing or considering within-class 50 

resistance because two new drug classes are used in second-line therapy. But resistance testing is rare 51 

in resource-limited settings and algorithms for selecting NRTIs without need for testing are feasible. 52 
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The main disadvantage of raltegravir is its limited availability and high cost. The current price of about 53 

US$600 per person-year for ritonavir-boosted lopinavir plus raltegravir10 makes this second-line 54 

regimen around three times more expensive than the standard second-line regimen, and places a 55 

heavy burden on the international organisations that supply these therapies to low-income and 56 

middle-income counties. A recent modelling study estimated that the number of people on second-57 

line therapy will increase substantially and by 2020, between 0·5 million and 3 million people in sub-58 

Saharan Africa will need second-line ART depending on the scale-up of ART and monitoring strategy.11 59 

In the future, second-line drugs will make up more and more of the cost of HIV programmes,11 and 60 

alternative and cheaper second-line therapies should be explored. Until the price comes down, 61 

expensive integrase inhibitors might be more beneficial as third-line therapies. 62 

 63 

Authors declare no competing interests. 64 

 65 

REFERENCES 66 

1. Haas AD, Keiser O, Balestre E, et al. Monitoring and switching of first-line antiretroviral therapy 67 

in adult treatment cohorts in sub-Saharan Africa: collaborative analysis. Lancet HIV 2015; 2: 68 

e271–78. 69 

2. WHO. Consolidated guidelines on the use of antiretroviral drugs for treating and preventing 70 

HIV infection. Recommendations for a public health approach. 2013. 71 

http://apps.who.int/iris/bitstream/10665/85321/1/9789241505727_eng.pdf (accessed June 72 

26, 2015) 73 

3. Médecins Sans Frontières Access Campaign. Achieving undetectable: what questions remain 74 

in scaling-up HIV virologic treatment monitoring? http://www.msfaccess.org/sites/default/fi 75 

les/MSF_IssueBrief_undetectable6.pdf (accessed March 28, 2016). 76 

4. Keiser O, MacPhail P, Boulle A, et al. Accuracy of WHO CD4 cell count criteria for virological 77 

failure of antiretroviral therapy. Trop Med Int Health 2009;14: 1220–25. 78 



Published in final form edited form as: Lancet HIV. 2016 Jun;3(6):e240-1. doi: 10.1016/S2352-3018(16)30014-5 
 

5. Gupta RK, Hill A, Sawyer AW, et al. Virological monitoring and resistance to fi rst-line highly 79 

active antiretroviral therapy in adults infected with HIV-1 treated under WHO guidelines: a 80 

systematic review and meta-analysis. Lancet Infect Dis 2009; 9: 409–17. 81 

6. La Rosa AM, Harrison LJ, Taiwo B, et al. Raltegravir in second-line antiretroviral therapy in 82 

resource-limited settings (SELECT): a randomised, phase 3, non-inferiority study. Lancet HIV 83 

2016; published online April 18.http://dx.doi.org/10.1016/S2352-3018(16)30011–X. 84 

7. Paton NI, Kityo C, Hoppe A, et al. Assessment of second-line antiretroviral regimens for HIV 85 

therapy in Africa. N Engl J Med 2014; 371: 234–47. 86 

8. SECOND-LINE Study Group, Boyd MA, Kumarasamy N, et al. Ritonavir-boosted lopinavir plus 87 

nucleoside or nucleotide reverse transcriptase inhibitors versus ritonavir-boosted lopinavir 88 

plus raltegravir for treatment of HIV-1 infection in adults with virological failure of a standard 89 

fi rst-line ART regimen. Lancet 2013; 381: 2091–99. 90 

9. European AIDS Clinic Society (EACS). Guidelines. Version 8·0. 2015. 91 

http://www.eacsociety.org/fi les/2015_eacsguidelines_8_0-english_rev20160124.pdf 92 

(accessed March 29, 2016). 93 

10. WHO. Global Price Reporting Mechanism for HIV, tuberculosis and malaria. 94 

http://apps.who.int/hiv/amds/price/hdd/ (accessed March 23, 2016). 95 

11. Estill J, Ford N, Salazar-Vizcaya L, et al. The need for second-line antiretroviral therapy in adults 96 

in sub-Saharan Africa up to 2030: a mathematical modelling study. Lancet HIV 2016; 3: e132–97 

39. 98 


	1

