
Among individuals initiating PI-based 
second-line ART in East Africa, virologic 

suppression was more common among 
individuals who switched NRTIs versus

those with recycled NRTIs.

Suzanne M. McCluskey123, Beverly S. Musick4, Arvind Kaimal5, Francesca Odhiambo6, Lameck Diero7, Winnie Muyindike8, Rita Lyamuya9, Samson Okumu10, Mark J. Siedner1,2,3,8,                                      
Kara Wools-Kaloustian11, Constantin T. Yiannoutsos12

1Medical Practice Evaluation Center, Massachusetts General Hospital, Boston, MA, USA, 2Division of Infectious Diseases, Massachusetts General Hospital, Boston, MA, USA, 3Harvard Medical School, Boston, MA, USA, 4Department of Biostatistics and Health Data Science, Indiana University 
School of Medicine, Indianapolis, IN, USA, 5Infectious Diseases Institute (IDI), Mulago, Uganda, 6KEMRI (Kenya Medical Research Institute), Kisumu, Kenya, 7MOI University, Eldoret, Kenya, 8Mbarara University of Science and Technology (MUST), Mbarara, Uganda, 9Morogoro Regional Hospital, 

Morogoro, Tanzania, 10Masaka HIV Care Clinic, Masaka, Uganda, 11Division of Infectious Diseases, Indiana University School of Medicine, Indianapolis, IN, USA, 12Department of Biostatistics and Health Data Science, Indiana University Fairbanks School of Public Health, Indianapolis, IN, USA

Switched versus Recycled NRTIs in PI-based Second Line Regimens in East Africa 00485

First-line NRTI
backbone

Second-line NRTI 
backbone

3(F)TC + TDF 3(F)TC + AZT 

3(F)TC + AZT  3(F)TC + TDF 

Objective: To evaluate the efficacy of recycling versus 
switching NRTIs in protease inhibitor (PI)-based second-line 

ART using programmatic data from East Africa

WHO Recommendations for Switching Nucleoside Reverse 
Transcriptase Inhibitors (NRTIs) in Second-line ART
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Study Population Characteristics
n = 3,240

Female, n (%) 2,126 (66)
Age (years), median (IQR) 40 (33 – 47)
Recycled NRTI, n (%) 212 (7)

Recycled TDF, n (%) 167 (79)
Recycled AZT, n (%) 45 (21)

• Rates of viral suppression <70% after 1-year on 
second-line ART. 

• Limitations include possible confounding by 
indication given that clinical reasons for use of 
recycled NRTI regimens for participants in this 
analysis are not known.

• Recommendations for second-line PI-based 
regimens with recycled NRTIs should be made with 
close observation of clinical outcomes.

Conclusions

• Study design: Retrospective analysis of EA-IeDEA cohort
• Inclusion criteria:

• Adults > 18 years with virologic failure on first-line ART
• Switched to lopinavir or atazanavir-based second-line AR
• After introduction of routine viral load testing at each site
• > 1-year post-switch observation time available

• Predictor of interest: Switched versus recycled NRTIs in the 
second-line regimen
• E.g. Recycled NRTIs = FTC/TDF/EFV à FTC/TDF/LPV/r
• E.g. Switched NRTIs = FTC/TDF/EFV à FTC/AZT/LPV/r

• Outcome of interest: 1-year crude cumulative incidence of 
viral suppression (HIV-1 RNA < 1,000 copies/mL) after switch

• Statistical Analysis
• Cumulative incidence function
• Accounted for competing risks of transfer, death, or loss to 

follow-up
• Gray’s test to compare cumulative incidence of viral 

suppression between groups

Methods

Viral Suppression Among Those 
with Recycled NRTIs (n = 212)

Setting
East Africa International 
Epidemiology Databases to 
Evaluate AIDS (EA-IeDEA)
• IeDEA is an international 

research consortium established 
in 2006

• East Africa region includes 
public-sector clinics in Uganda, 
Kenya, and Tanzania

Tanzania

Kenya
Uganda

(Source: IU Center for Global Health)

Cumulative Incidence of Viral Suppression After                
Switch to Second-Line ART (n = 3,420)

Acknowledgements
This work was supported by the 
Gilead Sciences Research 
Scholars Program in HIV Award 
to SMM, the MGH Executive 
Committee on Research Fund 
for Medical Discovery to SMM, 
and the NIH U01AI069911 to 
KWK and CY.

Virologic 
Failure

Second-line NRTI choice Viral Suppression at 52 weeks 95% CI
Switched NRTIs 69% 67 – 70% 
Recycled NRTIs 60% 53 – 67% 

p = 0.0190
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No difference in cumulative incidence of viral 
suppression for those with recycled TDF vs recycled 

AZT in the second-line regimen
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p = 0.901


