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Background: Adolescents have poorer outcomes across the HIV cascade compared to adults. 

We aimed to assess progress in HIV case-finding, antiretroviral treatment (ART), viral load 

coverage (VLC), and viral load suppression (VLS) among adolescents enrolled in the U.S. 

President’s Emergency Plan for AIDS Relief (PEPFAR)-supported programs over a three-year 

period that included the beginning of the COVID-19 pandemic.

Methods: We analyzed PEPFAR program data in 28 countries/regions for adolescents 10–19 

years between year 1 (October 2017-September 2018), year 2 (October 2018-September 2019), 

and year 3 (October 2019-September 2020). We calculated the number and percent change for 

HIV tests, HIV-positive tests, and total number on ART. Calculated indicators included positivity, 

percent of positives newly initiated on ART (ART linkage), VLC (percent of ART patients on ART 

for ≥6 months with a documented viral load result within the past 12 months), and VLS (percent 

of viral load tests with <1000 copies/mL).

Results: Between Years 1 and 3, the number of HIV tests conducted decreased by 44.2%, with 

a 29.1% decrease in the number of positive tests. Positivity increased from 1.3% to 1.6%. The 

number of adolescents receiving ART increased by 10.4%. Additionally, ART linkage increased 

(77.8% to 86.7%) as did VLC (69.4% to 79.4%) and VLS (72.8% to 81.5%).

Conclusions: Our findings demonstrate PEPFAR’s success in increasing the adolescent 

treatment cohort. We identified ongoing gaps in adolescent case-finding, linkage, VLC, and VLS 

that could be addressed with a strategic mix of testing strategies, optimal ART regimens, and 

adolescent-focused service delivery models.
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Background

Globally, there are an estimated 1.7 million adolescents aged 10–19 years living with HIV 

(ALHIV), of which 71% reside in Eastern and Southern Africa [1]. In 2020, there were 

150,000 new infections among adolescents, with girls disproportionately affected, yet HIV 

testing coverage (defined as having been tested in past 12 months and having received 

a result) amongst adolescents remains low (<20%) [2]. ALHIV have poorer outcomes 

across the entire HIV cascade compared to adults, including awareness of HIV status, 

linkage to antiretroviral treatment (ART), adherence, continuity of treatment, and viral 

load suppression (VLS) [3–5]. This limited the ability for adolescents to achieve UNAIDS 

90-90-90 goals by 2020 (90% of people living with HIV [PLHIV] diagnosed, 90% of those 

diagnosed on ART, and 90% on ART are virally suppressed).

The U.S. President’s Emergency Plan for AIDS Relief (PEPFAR) supports HIV testing, 

care, and treatment in 28 country/regional programs, reaching millions of PLHIV [6]. In 

fiscal year 2019 (October 2019-September 2022), PEPFAR introduced minimum program 

requirements that included key interventions that had been introduced but not yet scaled: 

HIV self-testing and index testing, increasing ART coverage through same-day ART 

initiation and preventing interruptions in treatment through implementing differentiated 

service delivery (DSD) models, improving access to viral load (VL) testing, and optimizing 
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ART regimens to improve VLS [7]. The reach of PEPFAR programs and availability of 

program data disaggregated by age and sex provides a unique opportunity to understand the 

current status of the adolescent HIV cascade across a large number of countries/regions. 

This analysis assessed progress in adolescent HIV case-finding, ART use, and VL in 

PEPFAR programs from 2017–2020, which included the beginning of the COVID-19 

pandemic.

Methods

We analyzed routinely reported program data [8] from all PEPFAR country/regional 

programs among adolescents aged 10–19 years across three time periods: Year 1 (October 

2017-September 2018), Year 2 (October 2018-September 2019), and Year 3 (October 2019-

September 2020). Figure 1 shows the countries/regions included in the analysis. All HIV 

care facilities reporting data from adolescents were included for each year. Due to changes 

in implementing partners and the expansion of the PEPFAR program over time, the number 

of facilities reporting varied across years. All data were downloaded from Panorama, 

PEPFAR’s platform for sharing programmatic data, as a structured dataset in March 2021.

Descriptive statistics were used to calculate number and percent change between Years 1 and 

3 for the following indicators: number of HIV tests, number of HIV-positive tests, number 

newly initiated on ART, total number on ART, number with a VL test result from the past 

12 months, and number with a suppressed VL (<1,000 HIV copies/mL). We calculated 

the following indicators: positivity (percent of tests that were positive), number needed 

to test to find one positive (NNT) (number of tests/number of positive tests), proxy ART 

linkage (percent of positives newly initiated on ART), proxy VL coverage (VLC) (percent 

of ART patients on ART for ≥6 months with a documented viral load result within the 

past 12 months), and VLS (percent of viral load tests with suppressed VL). For positivity, 

linkage, VLC, and VLS, we calculated chi-squared P-values to determine whether the 

change between years 1 and 3 was statistically significant, using 0.05 as the cutoff for 

significance.

We also analyzed HIV testing data by testing modality (location or testing strategy), 

including proportion of HIV tests, HIV-positive results, positivity, and NNT for each 

modality. Modalities were grouped into the following categories: sick entry points 

(emergency ward [ER], tuberculosis [TB] clinic, inpatient, sexually transmitted infection 

[STI] clinic), since it is recommended to test 100% of adolescents presenting for care in 

these settings [9,10]; index testing (facility- and community-based), whereby the biological 

siblings of HIV-positive children, biological children of HIV-positive adults, sexual partners, 

and needle-sharing contacts of PLHIV are offered HIV testing; outpatient department 

(OPD); maternal care (initial antenatal care visit and follow-up visits); voluntary counseling 

and testing (VCT) (facility- and community-based); voluntary medical male circumcision 

(VMMC); and other community testing.

Analyses were done for the entire 10–19 year age band, which were then disaggregated 

by younger (10–14 years) and older (15–19 years) adolescents, sex (boys and girls), and 

geographic region (western Africa, central Africa, eastern Africa, southern Africa, western 
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hemisphere, and Europe/Asia) (Figure 1). Regional groupings followed World Health 

Organization (WHO) classification [11]. All analyses were conducted using Microsoft Excel 

for Office 365. This analysis was reviewed and determined to be not human subjects 

research by the U.S. Centers for Disease Control and Prevention.

Results

HIV Testing (Table 1)

In the most recent year of data reporting (Year 3), the overall number of HIV tests conducted 

among adolescents was 8,070,365, which represented 13.4% of all HIV tests conducted in 

PEPFAR (60,364,039). That year, 67.9% of tests were conducted among girls; 81% of tests 

were done among older adolescents. The largest proportion of tests were done in southern 

Africa (47.8%) and eastern Africa (34.1%). Most tests in adolescents in Year 3 were done 

in OPD (43.3%), maternal care (18.7%), and other community testing (11.7%). Index testing 

and testing at sick entry points accounted for 4.0% and 4.9% of tests done in Year 3, 

respectively. Among girls, 29.5% of tests in Year 3 were in maternal care; among boys, 

25.0% of tests were in VMMC.

Compared to the first year of data reporting (Year 1 to 3), tests among adolescents decreased 

by 44.2%. Boys had larger percent declines in tests compared to girls (−58.3% vs. −33.6%), 

and younger adolescents had larger percent declines than older adolescents (−65.0% vs. 

−34.8%). All regions saw declines in tests for adolescents, with the largest percent declines 

occurring in eastern Africa (−60.2%) and southern Africa (−33.6%). The number of tests 

decreased across all modalities except maternal care (+18.7%). The greatest absolute decline 

was in OPD (−3,558,209 tests) and the largest percent declines in VCT (−68.5%), VMMC 

(−65.6%), index testing (−52.1%), and OPD (−50.5%). For VMMC, there was a larger 

percent decline in tests for younger adolescents than older adolescents (−78.1% vs. −45.8%). 

Testing in most modalities declined across all three years, but sick entry points and maternal 

care increased in year 2 and declined in year 3.

Identifying ALHIV (Table 1)

In the most recent year of data reporting (Year 3), there were 129,283 HIV-positive tests 

among adolescents, comprising 5.1% of all HIV-positive tests that year. Overall, 76.0% 

of HIV-positive tests were among girls; 82.1% of HIV-positive tests were among older 

adolescents. The largest proportion of positive tests were in southern Africa (57.1%) and 

eastern Africa (23.3%). Most positive tests in adolescents were in OPD (37.2%), index 

testing (19.0%), and maternal care (15.9%). Among girls, 20.9% of positive tests were in 

maternal care; among boys, 3.8% of positive tests were in VMMC.

Compared to the first year of data reporting (Year 1 to 3), HIV-positive tests among 

adolescents declined by 29.1%. Boys had a larger percent decline in positive tests compared 

to girls (−36.9% vs. −26.2%), and younger adolescents had a larger percent decline in 

positive tests than older adolescents (−39.2% vs. −26.4%). Southern and eastern Africa 

had the largest percent declines in positive tests among adolescents (−40.3% and −27.3% 

respectively), while western and central Africa and the Europe/Asia region had increased 
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positive tests (+53.9%, +49.3%, +41.9% respectively) (Figure 2). Several modalities had 

percent increases in positive tests, including index testing (+44.5%), sick entry points 

(+7.2%), and other community (+2.9%). However, the remaining modalities had percent 

declines in positive tests, including VMMC (−81.8%), VCT (−58.9%), outpatient (−42.2%), 

and maternal care (−14.2%). For VMMC, there were larger percent declines in positive 

tests in younger adolescents (−86.0%) than older adolescents (−74.1%). HIV-positive tests 

in most modalities followed the same trend across all three years, except sick entry points, 

maternal care, and VMMC (increased in year 2, declined in year 3) and other community, 

(declined in year 2, increased in year 3).

Overall, positivity across all modalities in Year 3 was 1.6%, an increase from 1.3% in Year 

1 (P<0.001). There were larger increases in positivity in younger adolescents (0.8% to 1.5%) 

than in older adolescents (1.4% to 1.6%), and smaller increases in positivity in girls (1.6% 

to 1.8%) compared to boys (0.8% to 1.2%). Correspondingly, overall NNT decreased from 

79 (Year 1) to 62 (Year 3). In Year 3, NNT was higher in younger adolescents than older 

(68 vs. 61) and in boys than girls (84 vs. 56). In Year 3, the modality with the highest 

positivity/lowest NNT was index testing (positivity 7.6%, NNT =13), followed by sick entry 

points (positivity 2.0%, NNT 50) and VCT (positivity 1.9%, NNT 52). The modality with 

the lowest positivity/highest NNT was VMMC (positivity 0.2%, NNT = 551). In Year 3, 

positivity/NNT among adolescents varied by region: southern Africa (positivity 1.9%, NNT 

52), central Africa (positivity 1.8%, NNT 54), western Africa (positivity 1.7%, NNT 59), 

eastern Africa (positivity 1.1%, NNT of 91), and Europe/Asia (positivity 3.3%, NNT 31).

Treatment (Table 2)

In the most recent year of data reporting (Year 3), the number of ALHIV newly initiated on 

ART was 112,043 (Table 2). Most ALHIV initiated on ART were girls (78.8%), and 82.4% 

were older adolescents. Compared to the first year of data collection (Year 1 to 3), there 

was a 21.1% decrease in the number of ALHIV newly initiated on ART. There were slightly 

higher percent declines in girls than boys (−21.6% vs. −19.0%) and larger percent declines 

in younger compared to older adolescents (−31.0% vs. −18.5%). The largest percent decline 

in ALHIV newly initiated on treatment was in southern Africa (−33.1%), while western 

Africa had the largest percent increase (+95.4%).

In the most recent year of data reporting (Year 3), proxy treatment linkage in ALHIV 

was 86.7% and was higher in girls than boys (89.9% vs. 76.5%) and in older adolescents 

than younger (87.0% vs 85.1%). The western Hemisphere and Europe/Asia regions had 

the highest linkage (105.6% and 98.9%, respectively), while central (86.2%) and southern 

Africa (83.0%) regions had the lowest. Compared to the first year of data collection (Year 1 

to 3), overall linkage increased from 77.8% to 86.7% (P<0.001). Linkage improved in most 

regions except central Africa and the Europe/Asia, where linkage declined by 2.7 and 3.7 

percentage-points, respectively (Supplemental Figure 1).

The number of healthcare facilities reporting ALHIV on ART increased from 20,135 in Year 

1 to 22,733 in Year 3, for an increase of approximately 13%. In the most recent year of data 

reporting (Year 3), the total number of ALHIV on ART was 692,272; higher proportions of 

ALHIV on ART were girls (57.5%) and older adolescents (55.9%). Southern and eastern 
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Africa had the highest numbers of ALHIV on ART (376,236 and 220,718, respectively). 

Compared to the first year of data collection, (Year 1 to 3), there was a 10.4% increase 

in total number of ALHIV on ART. There was a larger percent increase in boys than 

girls (+15.9% vs. +6.7%), with similar increases in total number on ART for younger and 

older adolescents (+9.7% and +10.9%, respectively). Central Africa had the largest percent 

increase in ALHIV on ART (+69.0%).

Viral load coverage and suppression (Table 3)

In the most recent year of data reporting (Year 3), VLC among adolescents on treatment was 

79.4%. VLC was higher in boys than girls (83.8% vs. 76.2%), and in younger adolescents 

than older (84.1% vs. 75.6%). VLC was highest in eastern (89.9%) and western Africa 

(86.5%). Compared to the first year of data collection (Year 1 to 3), there was an increase 

in overall VLC from 69.4% to 79.4% (P<0.001). There were larger gains in VLC in boys 

(74.3% to 83.8%) than girls (66.1% to 76.2%) and older adolescents (63.2% to 75.6%) 

than younger adolescents (77.1% to 84.1%). VLC declined in Europe/Asia and the western 

Hemisphere from 100.2% to 74.8% and from 90.9% to 83.3%, respectively. However, VLC 

increased throughout Africa, with the largest gains in western (15.5 percentage-points) 

and southern Africa (15.0 percentage-points) and smallest gains in eastern Africa (1.0 

percentage-points) (Supplemental Figure 2). Most ages, sexes, and regions saw increased 

VLC in Year 2 (except Europe/Asia and Western Hemisphere), but almost all saw stable 

or declining VLC in Year 3 during the COVID-19 pandemic (except Central Africa, Europe/

Asia, and Western Hemisphere).

In the most recent year of data reporting (Year 3), VLS among adolescents on treatment was 

81.5% and was higher in girls than boys (82.4% vs. 80.4%). VLS was similar in younger 

and older adolescents (81.0% vs. 82.0%). VLS was highest in eastern Africa (84.3%) and 

was lowest in the western Hemisphere (72.9%). Compared to the first year of data collection 

(Year 1 to 3), there was an increase in overall VLS from 72.8% to 81.5% (P<0.001), 

with larger gains in boys (70.1% to 80.4%) than girls (74.9% to 82.4%), and younger 

adolescents (71.7% to 81.0%) than older (74.0% to 82.0%). VLS declined in Europe/Asia by 

3.6 percentage-points; however, VLS increased in all other regions, with the largest gains in 

western Africa (19.8 percentage-points) and western Hemisphere (18.0 percentage-points), 

and the smallest gains in southern Africa (5.5 percentage-points).

Discussion

Substantial progress has been made in adolescent testing and treatment in PEPFAR 

programs in the three-year period examined, despite disruptions from the COVID-19 

pandemic in early 2020. Timing of the first wave of COVID-19 in 2020 varied across 

PEPFAR countries [12]. During early stages of the COVID-19 pandemic, lockdowns and 

other disruptions affected services across the HIV testing and treatment cascade, including 

reduced care-seeking resulting in reduced testing, reduced mobility to attend appointments, 

interruptions in supplies of ART and other critical commodities, and lack of machine 

availability for viral load testing [13,14].
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This analysis showed an overall decrease in both the numbers of adolescents tested and 

positive tests, which may be due to several factors. These include an emphasis in PEPFAR 

guidance on testing strategies to focus on index testing [7], which resulted in an increase 

in number of positive tests through this modality but a decrease in these metrics across 

most other modalities. PEPFAR guidance recommended more targeted testing in outpatient 

settings [7] using risk assessment tools, which may have contributed to the large declines 

in adolescent testing and case-finding in OPD in Years 2 and 3. Transitions in HIV testing 

activities from PEPFAR to national governments may also have resulted in declines in 

PEPFAR reporting for testing indicators over the years [7]. COVID-19 may have further 

exacerbated these declines. Patients or caregivers may have been hesitant to visit facilities 

or faced access issues from travel restrictions, community-based testing may have been 

disrupted, and there may have been limited stocks of HIV test kits.

To improve adolescent case-finding in high-burden settings (>5% HIV prevalence), WHO 

recommends HIV testing for all adolescents with linkage to either prevention or treatment 

services, depending on the test result [9]. Adolescents could benefit from routine eligibility 

screening in outpatient settings; a study in Kenya found under-testing in adolescents 

presenting to OPD; however, after implementing simple eligibility assessments, HIV 

testing tripled and 2.7 times more ALHIV were identified [15]. In addition, innovative 

strategies, dedicated human resources, and sufficient commodities may be needed to expand 

the coverage of index testing services among adolescents. Programs can monitor testing 

coverage at sick entry points to ensure 100% of adolescents are offered HIV testing services. 

When programs increased HIV testing in Year 2 at sick entry points, they identified more 

ALHIV. Furthermore, programs can consider increasing use of HIVST in adolescents, which 

has high acceptance [16,17], leveraging online and social media platforms popular among 

adolescents to market the benefits of HIVST, address perceived barriers to HIVST, and link 

adolescents to peer-counselors and directly-assisted HIVST.

This analysis found larger declines in testing and case-finding in boys and in 

younger adolescents. Recent shifts in PEPFAR guidance may have contributed to these 

disproportionate declines. VMMC for boys younger than 15 years is no longer supported 

due to higher risks of adverse events. Guidance supported targeted testing approaches, 

moving away from universal HIV testing for all VMMC clients [7]. Disruptions in VMMC 

services due to COVID-19 may have further exacerbated declines in VMMC testing in Year 

3. Moving forward, VMMC programs can evaluate their criteria for HIV testing/referrals 

and consider approaches to ensure high-risk adolescent boys receive HIV testing, potentially 

through risk screening approaches and use of HIVST at VMMC Sites. For boys not eligible 

for VMMC, other approaches are needed to engage them in health services to receive HIV 

testing and appropriate behavioral, biomedical, and structural prevention services. For girls, 

testing in maternal care settings continues to be effective. Maintaining high testing coverage 

in antenatal and postnatal settings remains critical for early identification of female ALHIV 

and prevention of transmission to their infants.

In Year 3, PEPFAR provided treatment for almost 700,000 ALHIV, or 40.7% of the 

estimated 1.7 million ALHIV globally [1]. There has been a focus in PEPFAR on same-day/

early ART initiation [7]. Proxy linkage rates in adolescents improved over the three years, 
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yet remained below the 90% goal. Adolescent-friendly treatment services [18] can improve 

linkage rates [19–21] and should continue to be scaled. Although the numbers of new ART 

initiations in adolescents declined over the three years due to fewer ALHIV identified, there 

was an overall increase in the total number of adolescents on treatment in PEPFAR, despite 

potential disruptions in treatment services in Year 3 due to COVID-19. Contributors to the 

increase in the adolescent treatment cohort may have been the increase in the number 

of facilities reporting, increased focus on continuity of treatment, and evidence-based 

adolescent-focused DSD models [7], such as Zvandiri [22], Operation Triple Zero [23], 

Teen Clubs [24], and other youth-oriented clinic settings [18,25]. PEPFAR also supported 

scale up of multi-month dispensing (MMD), although current age disaggregation for the 

indicator does not allow for analysis of MMD in adolescent age bands in PEPFAR programs. 

Additional support to ALHIV returning to care is needed, with linkage to psychosocial 

support to prevent further treatment interruptions, including peer support groups and 

enrollment into orphan and vulnerable children’s programs that provide case management 

and home visits. More focus is needed for younger adolescents, who had smaller gains in 

treatment growth compared to older adolescents. PEPFAR data reporting systems do not 

allow for analysis to understand the contribution of aging into/out of age bands on the 

growth of the younger and older adolescent cohort.

This analysis found increases in VLC and VLS across age bands, sexes, and regions. 

Although the improvement in VLS did not appear to be impacted by COVID-19, slight 

decreases were seen for VLC in Year 3 compared to Year 2. Overall, there were larger 

gains and higher VLC seen in boys compared to girls, which should be further investigated, 

particularly since girls had higher linkage and slightly higher VLS. Impressive gains in VLS 

for both adolescent boys and girls were seen, likely due to the inclusion of adolescents 

in the transition to optimal ART (dolutegravir-based regimens) [7], adherence support, 

and motivation through peer support and adolescent-friendly DSD models. However, VLS 

rates in adolescents remained below the 90% goal by 2020. To improve VLS, programs 

can implement interventions and monitoring systems to ensure that all ALHIV transition 

to optimal regimens, receive routine VL monitoring, and scale adolescent peer-led DSD 

models [26].

Important regional differences in testing and treatment for adolescents were noted. The 

largest declines in testing and case-finding were seen in southern and eastern Africa, regions 

with the highest burden of ALHIV. These regions may benefit from expanded and innovative 

HIV testing and treatment services for adolescents, even as adults in these regions approach 

achieving UNAIDS goals. Larger gains in percent growth of the treatment cohort, VLC, and 

VLS were made in western and central Africa, regions with historically lower HIV treatment 

coverage, compared to southern Africa. Western and central Africa had program expansion 

during the time period of this analysis and also implemented intensified case-finding and 

linkage strategies. In Europe/Asia, which have smaller numbers of ALHIV, there was an 

increase in case-finding, new ART initiations and the total on ART, but VLC and VLS 

declined; these declines require further investigation and may need specific interventions for 

adolescents.
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This analysis had several limitations. There were changes in the countries included in 

several regional programs in Asia and the Americas over the time periods examined, so the 

countries included for each year were not the same for the regional programs. However, 

these regional programs represent a small proportion of adolescents within PEPFAR 

programs and likely had little impact on the results. In addition, due to shifting funding 

and implementing mechanisms over time, the data do not necessarily represent the same 

healthcare facilities across the three time periods and there was a net increase in healthcare 

facilities reporting. As these data were aggregated across countries, we were unable to 

review data quality or completeness, which may vary by country. PEPFAR services have 

differing footprints across countries and data is not meant to be nationally representative. 

Calculations of linkage and viral load coverage are proxy indicators because PEPFAR 

programs routinely report aggregate-level data and not individual-level beneficiary data. 

PEPFAR indicators that provide detailed data on return to treatment, treatment interruption, 

and mortality were not available across all time periods; further analysis of these indicators 

is needed once more time points are available. Finally, the degree that these trends were 

impacted by COVID-19 could not be determined, since timing of COVID-19 waves, service 

disruptions, and mitigation measures varied by country. Further country-level analyses 

are needed to better understand the full impact of COVID-19 including school closures 

and parental unemployment, and to determine the impact on programs where adolescent 

enrollment is primarily from key populations, whose access to services may have been 

disproportionately affected. Despite these limitations, this analysis has major strengths, such 

as the large numbers of adolescents across multiple countries/regions with data on multiple 

testing- and treatment-related indicators over three time periods.

Conclusion

Monitoring of testing and treatment trends by age, sex, and testing modality can reveal 

the impact of larger programmatic shifts in HIV testing and treatment among adolescents, 

identifying successes and ongoing gaps in the adolescent HIV cascade where additional 

focus and evaluation may be warranted. Our findings highlight important successes and gaps 

in adolescent testing and treatment that can inform policies and programs for adolescents. 

PEPFAR-supported programs have seen declines in HIV testing and positive tests among 

adolescents, despite slight gains in positivity and increased case-finding in index testing. 

An optimal mix of testing strategies is needed that identifies a high absolute number of 

ALHIV, including scaling index testing, monitoring testing coverage at sick entry points, 

and expanding HIV testing in outpatient settings. Despite gains in the treatment cohort 

and improved VLC and VLS, gaps remain in linkage to ART, VLC, and VLS. In order to 

accelerate progress to achieve the even more ambitious UNAIDS goals of 95-95-95 goals in 

ALHIV by 2030, these gaps can be addressed through interventions such as scaling optimal 

ART regimens and adolescent-friendly DSD models.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1: 
PEPFAR-supported countries and regional designations +Cambodia is included in the Asia 

regional program but did not contribute data to this analysis.
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Figure 2: 
Trends in A) HIV Testing, B) Case-Finding, and Percent Testing Positive (positive HIV 

tests/total HIV tests) by C) testing modality and D) region among Adolescents in PEPFAR-

Supported Programs, October 2017-September 2020. Year 1=October 2017-September 

2018, Year 2=October 2018-September 2019, Year 1=October 2019-September 2020.
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