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Goals were set in 2014–15 by the UN Programme on HIV/AIDS and WHO to accelerate 

global HIV prevention and to reduce morbidity and mortality by 2020. The 90-90-90 goals 

seek to motivate improving the continuum of care with at least 90% of all people with HIV 

knowing their HIV status, 90% of those people taking antiretroviral therapy (ART), and 90% 

of people on ART achieving virological suppression. Early treatment reduces both adverse 

outcomes and infectiousness to others; therefore, there are compelling clinical and public 

health reasons to maximize 90-90-90 coverage at a community and population scale. The 

USA, home of the world’s largest economy, lags in 90-90-90 achievement compared with 

other high-income nations and even middle-income countries, such as Botswana.

The HIV Research Network (HIVRN) supports health policy research in the context of shifts 

in the composition of vulnerable populations, changes in therapy, and differential successes 

in prevention and care coverage. HIVRN studies the quality, safety, and costs of health care, 

and the accessibility and use of services provided to people with HIV. Since 2000, diverse 

hospitals and community-based HIV providers have contributed data to the US observational 

cohort of the HIVRN. In The Lancet HIV, Linwei Wang and colleagues1 use comprehensive 

clinical and ART prescription data from 32 242 people aged 15 years or older from 17 

institutional providers to estimate the proportion of people living with HIV who were 

retained in ART-based care, along with CD4+ cell count progression and mortality. The 

investigators compared subgroups of people with HIV in three large geographical regions 

using a continuous multistate Markov model to describe coverage and outcomes.

HIVRN investigators found that CD4 counts were more likely to improve with time among 

women (vs men), men who have sex with men (vs other groups), and people with HIV who 

had previously been treatment naive (vs those who were ART experienced).1 By contrast, 

higher ART dropout rates and less immune reconstitution as measured by CD4 count 

changes were seen among black people (vs other races and ethnicities) and people who 

inject drugs (PWID). Controlling for CD4 count and other differences, people with HIV in 

the south and west USA were more likely to drop out of HIV-based care than people from 

the northeast.

These findings highlight the need for simulation models that use CD4-cell transition 

probabilities to consider race, ethnicity, HIV-risk exposure categories, previous treatment 

status, and venue to assess the effectiveness of 90-90-90 interventions in the USA. 
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Conclusions were robust to sensitivity analyses that calculated high and low estimates of 

how people with missing data, including those lost to follow-up, might have behaved if the 

data or individuals had been available.1

HIV health services and outcomes research can be immensely complex, particularly when 

comparing studies. Loss to follow-up in the HIVRN study was defined as having no records 

of medical care at HIVRN sites for at least 18 months before the study end date. Given that 

the WHO definition for lost to follow-up once on ART is “90 days after the last scheduled 

appointment”,2 this HIVRN study will give a minimal estimate of loss.3-5 It is plausible that 

efforts to locate people who are seemingly out of care6 might have occurred at differing 

intensities in diverse practice settings, perhaps missing so-called silent transfers and others.

Many studies have highlighted increased risk for adverse outcomes among black people and 

PWID in the USA. It is not surprising, either, that people who are ART experienced might 

have antiviral resistance and do worse than those who are ART naive. Suboptimal outcomes 

for people with HIV in the southern USA are long standing,7-9 and this analysis suggests 

that poor outcomes might have been exacerbated by the failure of some states to expand 

health insurance for people who are poor. The US Affordable Care Act (ACA or 

Obamacare) is the 2010 comprehensive health-care reform law designed to provide health 

insurance subsidies for households with incomes of 100–400% of the federal poverty 

amount. Furthermore, the ACA expanded the Medicaid programme in participating states to 

include adults with incomes of less than 138% of the federal poverty amount, and supported 

innovations to improve efficiency and effectiveness of medical care delivery.10 Failure of 

most southern states to participate in the ACA might have increased adverse outcomes for 

vulnerable people with HIV.11 Higher risks for people living in the west were unexpected; 

no data on people with HIV in the midwest USA were included. Scarcity of insurance 

coverage reduces the efficiency and effectiveness of US health care.

The use of electronic medical records has transformed the use of big data to help us 

thoroughly understand HIV-programme implementation challenges. Solutions must address 

the complex matrix of social and structural determinants of HIV disease and of access to 

prevention and care.12 Studies such as that of the HIVRN deploy health informatics, data 

sciences, and mathematical modelling to provide such insight.

References

1. Wang L, Krebs E, Min JE, et al. Combined estimation of disease progression and retention on 
antiretroviral therapy among treated individuals with HIV in the USA: a modelling study. Lancet 
HIV 2019; published online July 11. 10.1016/S2352-3018(19)30148-1.

2. WHO. Retention in HIV programmes: defining the challenges and identifying solutions: meeting 
report, 13–15 September 2011. https://www.who.int/hiv/pub/meetingreports/
retention_programmes/en/ (accessed May 25, 2019).

3. Shepherd BE, Blevins M, Vaz LM, et al. Impact of definitions of loss to follow-up on estimates of 
retention, disease progression, and mortality: application to an HIV program in Mozambique. Am J 
Epidemiol 2013; 178: 819–28. [PubMed: 23785113] 

4. Grimsrud AT, Cornell M, Egger M, Boulle A, Myer L. Impact of definitions of loss to follow-up 
(LTFU) in antiretroviral therapy program evaluation: variation in the definition can have an 
appreciable impact on estimated proportions of LTFU. J Clin Epidemiol 2013; 66: 1006–13. 
[PubMed: 23774112] 

Vermund Page 2

Lancet HIV. Author manuscript; available in PMC 2021 January 05.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

https://www.who.int/hiv/pub/meetingreports/retention_programmes/en/
https://www.who.int/hiv/pub/meetingreports/retention_programmes/en/


5. Chi BH, Yiannoutsos CT, Westfall AO, et al. Universal definition of loss to follow-up in HIV 
treatment programs: a statistical analysis of 111 facilities in Africa, Asia, and Latin America. PLoS 
Med 2011; 8: e1001111. [PubMed: 22039357] 

6. Geng EH, Odeny TA, Lyamuya R, et al. Retention in care and patient-reported reasons for 
undocumented transfer or stopping care among HIV-infected patients on antiretroviral therapy in 
eastern Africa: application of a sampling-based approach. Clin Infect Dis 2016; 62: 935–44. 
[PubMed: 26679625] 

7. Stewart KE, Phillips MM, Walker JF, Harvey SA, Porter A. Social services utilization and need 
among a community sample of persons living with HIV in the rural south. AIDS Care 2011; 23: 
340–47· [PubMed: 21347897] 

8. Moon TD, Vermund SH, Tong TC, Holmberg SD. Opportunities to improve prevention and services 
for HIV-infected women in nonurban Alabama and Mississippi. J Acquir Immune Defic Syndr 
2001; 28: 279–81. [PubMed: 11694837] 

9. Lansky A, Nakashima AK, Diaz T, et al. Human immunodeficiency virus infection in rural areas 
and small cities of the southeast: contributions of migration and behavior. J Rural Health 2000; 16: 
20–30. [PubMed: 10916312] 

10. Adamson B, Lipira L, Katz AB. The impact of ACA and Medicaid expansion on progress toward 
UNAIDS 90-90-90 goals. Curr HIV/AIDS Rep 2019; 16: 105–12. [PubMed: 30762215] 

11. McManus KA, Rhodes A, Yerkes L, Engelhard CL, Ingersoll KS, Dillingham R. Year 2 of 
Affordable Care Act Qualified Health Plans (QHPs) in a Medicaid non-expansion state: QHPs 
associated with viral suppression for Virginia AIDS Drug Assistance Program clients. Open Forum 
Infect Dis 2018; 5: 283.

12. Ludema C, Cole SR, Eron JJ Jr, et al. Impact of health insurance, ADAP, and income on HIV viral 
suppression among US women in the Women’s Interagency HIV Study, 2006–2009. J Acquir 
Immune Defic Syndr 2016; 73: 307–12. [PubMed: 27763995] 

Vermund Page 3

Lancet HIV. Author manuscript; available in PMC 2021 January 05.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript


	References

