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Background. Despite progress in improving antiretroviral therapy (ART) for people with HIV in Malawi, the burden of HIV 
infections and HIV treatment outcomes among key populations is suboptimal. Client-centered differentiated service delivery ap-
proaches may facilitate addressing HIV prevention and treatment needs of key populations in Malawi.

Methods. De-identified program data routinely collected as part of the LINKAGES project–Malawi were assembled from 
October 2017 to September 2019. HIV case finding was compared across different testing modalities for each population. Poisson 
regression was used to estimate the association between testing modalities and ART initiation.

Results. Of the 18 397 people included in analyses, 10 627 (58%) were female sex workers (FSWs), 2219 (12%) were men who 
have sex with men (MSM), and 4970 (27%) were clients of FSWs. HIV case finding varied by modality and population, with index 
testing and enhanced peer outreach demonstrating high yield despite reaching relatively few individuals. FSWs who tested posi-
tive through risk network referral testing were more likely to initiate ART within 30 days compared with those who tested posi-
tive through clinic-based testing (adjusted risk ratio [aRR], 1.50; 95% CI, 1.23–1.82). For MSM, index testing (aRR, 1.45; 95% CI, 
1.06–2.00) and testing through a drop-in center (aRR, 1.82; 95% CI, 1.19–2.78) were associated with 30-day ART initiation.

Conclusions. These data suggest that differentiated HIV testing and outreach approaches tailored to the needs of different key 
populations may facilitate improved ART initiation in Malawi. Achieving 0 new infections by 2030 suggests the need to adapt treat-
ment strategies given individual and structural barriers to treatment for key populations with HIV in high-prevalence settings.
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Significant decreases in HIV incidence have been reported 
in countries across Sub-Saharan Africa over the last decade, 
closing HIV prevention and treatment gaps and reducing 
HIV-associated morbidities and mortality [1]. In Malawi, pri-
oritized scale-up of HIV testing and antiretroviral therapy 
(ART) programs has increased the availability of HIV-related 
services in geographic areas of high HIV prevalence [2]. 
Accordingly, national metrics report significant progress to-
ward meeting UNAIDS 95-95-95 goals [3, 4]. In 2019, an esti-
mated 93% of persons with HIV were estimated to know their 
HIV status, 80% of those with known status were reported to 

be on ART, and 92% of those on ART were virally suppressed 
[4].

HIV disproportionately affects key and priority popula-
tions in Malawi for whom HIV prevention and treatment serv-
ices systematically remain out of reach, including female sex 
workers (FSWs) and their clients (CFSWs), gay men and other 
men who have sex with men (MSM), and transgender women 
(TGW). Structural barriers such as stigma, discrimination, and 
punitive legal policies perpetuate physical and sexual violence 
toward FSWs and other key populations (KPs), limiting their 
autonomy and power to negotiate safer sex and access sexual 
and reproductive health services [5, 6]. For MSM and TGW, 
intersecting social stigmas and criminalization of same-sex 
practices, coupled with a focus on reducing heterosexual and 
vertical transmissions, have limited provider knowledge for 
delivering comprehensive and affirming sexual health services 
[7–13]. Collectively, these challenges limit engagement in HIV 
prevention and treatment for KPs and sustain a high prevalence 
and incidence of infection [5, 8, 11, 14].

Differentiated client-centered approaches can provide cus-
tomized high-quality services to meet the preferences and pri-
orities of those who would otherwise be “left behind” and close 
existing HIV prevention, care, and treatment gaps [15–19]. 
Models include widening the geographic range of locations 
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where services occur, tailoring the frequency and intensity of 
services to the needs of different KP groups (older vs younger 
KPs, virally suppressed vs unsuppressed), and engaging mem-
bers of the KP community to deliver services to their peers [16, 
20]. In Malawi, the Linkages across the Continuum of HIV 
Services for Key Populations Affected by HIV (LINKAGES) 
project provided differentiated HIV services by partnering 
with KP-led and KP-friendly community-based organizations 
[21–23]. Differentiated models implemented by LINKAGES 
included the establishment of KP safe spaces through drop-in 
centers (DICs), network-based approaches such as index 
testing, and community-based outreach such as enhanced peer 
outreach approach (EPOA) and peer navigation to reach KPs 
that may not readily engage in existing HIV services [21, 24–
26]. Findings suggest that these service delivery models have 
improved access and uptake across the continuum of services 
[21, 27]. However, it remains unclear how testing and treat-
ment success vary across different populations and service de-
livery modalities. We use routine program data collected by 
implementing partners of the LINKAGES project to identity 
differences in HIV testing uptake, HIV case finding, yield, and 
ART initiation for key and priority populations in Malawi.

METHODS

LINKAGES Project

With support from USAID and PEPFAR, LINKAGES was 
implemented in collaboration with the Department of 
HIV and AIDS and the National AIDS Commission of the 
Malawi Ministry of Health, and in partnership with 4 local 
civil society organizations, including the Pakachere Institute 
of Health and Development Communication, the Center 
for the Development of People, Youth Net and Counseling 
Organization, and Family Planning Association of Malawi. 
From 2015 through 2019, LINKAGES delivered a package of 
comprehensive HIV prevention and treatment services for key 
and other priority populations, including FSWs, MSM, TGW, 
adolescent girls and young women (AGYW), clients, and male 
sex workers. Services were designed to increase uptake of HIV 
testing while ensuring efficient HIV case finding and to im-
prove engagement in HIV treatment for persons with HIV 
(PWH). Participants enrolled into the program were tested 
using multiple modalities including standard clinic-based HIV 
testing (provider- or client-initiated HIV testing at facilities) 
and peer-led approaches including community-based testing 
(HIV testing through routine mobile outreach), index testing, 
and through community-led drop-in centers providing ded-
icated services for KPs. Additional approaches included an 
EPOA, a coupon-based referral network approach that incorp-
orates performance-based incentives to access hard-to-reach 
KP networks using peer mobilizers [28], and risk network 
referral testing for FSWs [26], whereby FSWs refer social 

network contacts—including sexual or injecting partners, for 
testing. Full procedures for recruitment and enrollment have 
been previously described [27–29]. Once enrolled in the pro-
gram, participants were eligible to access additional services 
through the drop-in centers. Services initially included repeat 
HIV testing and counseling for those who previously tested 
negative with subsequent referrals for ART at hybrid facil-
ities, but were expanded over time to include ART provision, 
postexposure prophylaxis, and screening for sexually trans-
mitted infections (STIs), family planning, and gender-based 
violence. For KPs that were newly diagnosed with HIV as well 
as those previously diagnosed but not initiated on treatment, 
peer navigators provided support for ART initiation and ad-
herence. Program implementation occurred across 6 districts 
in Malawi and included major cities and urban centers where 
HIV prevalence was generally higher than the national av-
erage (Figure 1).

Analytic Cohort

Data were restricted to those participants who accessed serv-
ices through the LINKAGES program between November 
28, 2017, and September 30, 2019 (FYs 2018–2019). Date 
restrictions were selected based upon the routinization and 
availability of individual-level program data for the full 
cadre of program services, which were implemented begin-
ning in FY 2018. All participants accessing services through 
a LINKAGES implementing partner were assigned a unique 
alphanumeric code. These codes were used to link individ-
uals across multiple services over time using a web-based 
DHIS2 tracker database that facilitated the merging of re-
cords across different data collection forms. Forms included 
the standard LINKAGES enrollment form, which collected 
demographic information—including age, gender, and self-
identified population membership, and selected measures of 
sexual behavior. A clinical visit form captured results from 
HIV testing, along with other clinical examinations including 
STI screening. For participants with HIV, an additional form 
(PWH form) documented routine ART outcomes including 
the dates of HIV diagnosis and ART initiation. Viral load 
data, interruptions in treatment, mortality, and clinic transfer 
were captured for a limited number of participants and were 
thus not reported in this analysis. Records were merged 
across these 3 forms to create an analytic cohort comprising 
up to 2 years of prospective follow-up for all participants 
diagnosed with HIV through the program. To ensure accept-
able quality of the program data, LINKAGES country office 
and stakeholders conducted data quality assessments every 
quarter where data captured in the DHIS2 tracker were com-
pared with data in physical reporting forms based in drop-in 
centers and public health facilities. Data were then updated 
in the DHIS2 tracker wherever significant variations within 
forms (±5%) were observed.
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Outcome Definitions

This analysis assessed HIV testing uptake by KPs and by mo-
dality, as well as the number and proportion of positive cases 
per tests conducted (yield). Additionally, ART initiation was 
compared across HIV testing modalities for positive cases. ART 
initiation was defined as documented ART initiation within 30 
days of HIV diagnosis through LINKAGES (yes/no), per pro-
gram standards.

Statistical Analysis

Program participants were described overall and by self-
identified population membership upon entry into the pro-
gram. HIV testing approaches and the number and proportion 
of HIV-positive tests resulting from each approach were 

summarized overall and for all populations. Fisher exact tests 
were used to test differences in proportions (alpha = 0.05). The 
proportion of participants who initiated ART within 30 days for 
each approach was calculated overall and by population.

To estimate the association between modality and ART ini-
tiation, we prospectively followed all HIV-positive participants 
beginning at their date of diagnosis to determine if they ini-
tiated ART within 30 days. Unadjusted and adjusted modified 
Poisson regression models were fit to estimate risk ratios (RRs) 
and 95% CIs, with standard clinic-based testing considered the 
referent for all comparisons. Adjusted models were conditioned 
on district; in sensitivity analyses, models were stratified by pro-
gram year and further adjusted for age and prior engagement in 
HIV testing services.

All statistical analyses were performed using Stata (version 
15; College Station, TX, USA) and SAS statistical software (ver-
sion 9.4; Cary, NC, USA).

Patient Consent 

This study was reviewed by the FHI 360 Protection of Human 
Subjects Committee and classified as nonhuman subjects re-
search as data did not contain individual identifiers.

RESULTS

Between October 2017 and September 2019, 28 415 individ-
uals representing 44 155 person-visits received services through 
LINKAGES implementing partners in Malawi. Of these indi-
viduals, 18 397 (64.7%) were tested for HIV at least once and 
were included in further analyses; the remaining 10 018 were 
those who had previously been diagnosed with HIV, had re-
fused HIV testing, or those that were reached with other non-
clinical services (Supplementary Table 1). More than half (58%) 
of the 18 397 individuals identified as FSWs, and 21% were 
MSM (Table 1). Clients of FSWs comprised 27% of participants, 
with AGYW, TGW, and male sex workers each accounting for 
<2% of the sample. Participant characteristics including median 
age and service district representation varied by population.

Among the 18 397 participants included in analyses, 2961 
(16.1%) had HIV.

Nearly half (1421, 47.9%) had no recorded PWH form. Given 
an established relationship between the LINKAGES program 
and local ART clinics, including standardized reporting pro-
cedures for all persons initiating ART, these individuals were 
assumed to not have initiated ART within 30 days of diag-
nosis. The same assumption was made for 88 (3.0%) individuals 
whose ART initiation dates were missing or >30 days after HIV 
detection.

HIV Testing Modalities, HIV Case Finding, and Yield

HIV testing modalities differed in frequency across all popula-
tions engaged in LINKAGES services (Figure 2). Community-
based peer testing was the most common entry point into the 
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Figure 1. LINKAGES project districts in Malawi, 2018–2019. Abbreviation: 
LINKAGES, Linkages across the Continuum of HIV Services for Key Populations 
Affected by HIV.

D
ow

nloaded from
 https://academ

ic.oup.com
/ofid/article/9/4/ofac038/6543842 by guest on 11 July 2024

http://academic.oup.com/ofid/article-lookup/doi/10.1093/ofid/ofac038#supplementary-data


4 • OFID • Rucinski et al

program for all populations (MSM: 44.3%, 1316/2971; TGW: 
46.5%, 138/297; AGYW: 71.4%, 217/304; CFSWs: 35.3%, 
1808/5122; male sex workers: 31.3%, 21/67), with the excep-
tion of FSWs, for whom the greatest proportion (41.9% of all 
FSWs, 5359/12 791) were initially engaged through drop-in 
centers. A high proportion of clinic-based HIV testing was 
also reported among MSM (34.9%, 1037/2971), TGW (36.0%, 
107/297), and FSW clients (31.2%, 1598/5122). Across all 
populations, the proportion of participants recruited through 

EPOA or index testing was generally low relative to other ap-
proaches. Characteristics of participants who engaged with 
each testing modality are reported in Supplementary Tables 
2 and 3.

HIV case finding and yield varied by approach, with index 
testing and EPOA generally resulting in the largest proportion 
of persons testing positive for HIV, although the numbers of 
individuals reached by these methods was much lower (Table 
2, Figure 2). For FSWs, clinic-based HIV testing resulted in 

Table 1. Sample Characteristics by Key Population, 2018–2019a

 

Overall FSWs MSM TGW AGYW Clients MSW 

n = 18 397 n = 10 627 n = 2219 n = 240 n = 289 n = 4970 n = 52

Age, median (IQR), y 24 (21–30) 23 (20–28) 27 (24–32) 25 (21–29) 16 (15–18) 27 (21–34) 26 (22–33)

No. (%) No. (%) No. (%) No. (%) No. (%) No. (%) No. (%)

District

  Blantyre 3589 (19.5) 2875 (27.1) 624 (28.1) 74 (30.8) - - 16 (30.8)

  Lilongwe 2369 (12.9) 1784 (16.8) 489 (22.0) 69 (28.8) 1 (0.4) 18 (0.4) 8 (15.4)

  Machinga 2040 (11.1) 893 (8.4) 2 (0.09) - 11 (3.8) 1134 (22.8) -

  Mangochi 5149 (28.0) 2666 (25.1) 455 (20.5) 46 (19.2) 264 (91.4) 1708 (34.4) 10 (19.2)

  Mzuzu 1924 (10.5) 1209 (11.4) 649 (29.3) 51 (21.3) - - 15 (28.9)

  Zomba 3326 (18.1) 1200 (11.3) - - 13 (4.5) 2110 (42.5) 3 (5.7)

Program year

  FY18 3307 (18.0) 2914 (27.4) 376 (16.9) 17 (7.1) - - -

  FY19 15 090 (82.0) 7713 (72.6) 1843 (83.1) 223 (92.9) 289 (100) 4970 (100) 52 (100)

Abbreviations: AGYW, adolescent girls and young women; FSWs, female sex workers; FY, fiscal year; IQR, interquartile range; LINKAGES, Linkages across the Continuum of HIV Services 
for Key Populations Affected by HIV; MSM, men who have sex with men; MSW, male sex workers; TGW, transgender women.
aComprises all persons who were tested at least once through the LINKAGES program between 2018 and 2019.
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Figure 2. HIV testing modality and yield by population, 2018–2019. Bars represent the proportion of all HIV tests for each population performed through a given modality; 
for each population, proportions sum to 100%. Dots correspond to the proportion of HIV tests that were positive for each testing modality. FSWs were recruited through a 
risk network referral strategy and not traditional index testing. Abbreviations: AGYW, adolescent girls and young women; EPOA, enhanced peer outreach approach; FSWs, 
female sex workers; MSW, male sex worker; MSM, men who have sex with men; TGW, transgender women. 
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the highest yield (25.6%, 262/1023) despite accounting for a 
small proportion of total tests performed (8.0%, 1023/12 791), 
and testing conducted at the drop-in centers resulted in the 
highest number of new diagnoses. For MSM, community-
based testing produced the smallest yield (4.8%, 50/1038), and 
index testing and EPOA resulted in the highest yield (43.8%, 
71/162, and 29.3%, 63/215, respectively). Index testing and 
EPOA also produced the highest yield for TGW (61.1%, 11/18, 
and 75.0%, 6/8, respectively), although across both these ap-
proaches only 17 PWH were identified. For clients of FSWs, 
EPOA resulted in the highest yield (27.0%, 10/37), while index 
testing resulting in the highest number of identified cases. Few 
cases were identified for both AGYW and male sex workers, 
precluding a more nuanced assessment of yield and HIV case 
finding.

ART Initiation by HIV Testing Modality

ART initiation within 30 days of diagnosis occurred for half 
(49.0%, 1452/2961) of all persons testing HIV positive. Among 
all PWH identified through index testing, nearly 80% (260/330) 
initiated ART within 30 days. The proportion initiating ART 
among those reached through community-based peer testing 
was 38.3% (324/846). ART initiation within 30 days was most 
common for clients of FSW (67.0%, 262/391) and TGW (71.4%, 
30/42), although overall numbers were small (Table 3). More 
than half (55.5%, 168/303) of MSM initiated ART within 30 
days, and ART initiation for FSW was 44.7% (989/2211). Few 
AGYW and male sex workers initiated ART, although the small 
number of identified cases among these populations was gener-
ally insufficient to evaluate meaningful differences in ART ini-
tiation by modality.

Table 2. Proportion Testing Positive, by HIV Testing Modality and Population, 2018–2019a

 FSWs MSM TGW AGYW Clients MSWs 

n/N (%) n/N (%) n/N (%) n/N (%) n/N (%) n/N (%)

HIV testing modality

  Clinic-based 262/1023 (25.6) 93/1316 (7.1) 16/138 (11.6) 2/217 (0.9) 80/1811 (4.4) 2/21 (9.5)

  Community-based 655/4455 (14.7) 50/1038 (4.8) 8/107 (7.5) 2/17 (11.8) 106/1597 (6.6) -

  Drop-in center 923/5634 (17.2) 26/240 (10.8) 1/26 (3.9) 2/58 (3.4) 37/643 (5.8) 2/19 (10.5)

  EPOA 281/1562 (17.9) 63/215 (29.3) 6/8 (75.0) - 10/37 (27.0) 4/14 (28.6)

  Index testingb 90/387 (23.3) 71/162 (43.8) 11/18 (61.1) - 158/1034 (15.3) -

  P value <.001 <.001 <.001 .001 <.001 .419

Abbreviations: AGYW, adolescent girls and young women; FSWs, female sex workers; MSM, men who have sex with men; MSWs, male sex workers; TGW, transgender women.
aComprises all persons that were tested at least once through the LINKAGES program between 2018 and 2019.
bFSW were recruited through a risk network referral strategy and not traditional index testing.

Table 3. HIV Testing Modalities and Associations With Program ART Initiation Among Population Members With HIV, 2018–2019a

 Incidence of ART Initiation Within 30 Days, No. (%) Unadjusted RR Adjusted RRb 

FSWs

  Clinic-based 108 (40.9) 1 (ref) 1 (ref)

  Community-based 239 (36.5) 0.89 (0.75–1.06) 0.74 (0.63–0.88)

  Drop-in center 406 (44.0) 1.08 (0.92–1.27) 1.03 (0.88–1.21)

  EPOA 166 (59.3) 1.45 (1.22–1.73) 1.06 (0.89–1.26)

  Risk network referral testing 70 (77.8) 1.90 (1.58–2.28) 1.50 (1.23–1.82)

MSM

  Clinic-based 25 (50.0) 1 (ref) 1 (ref)

  Community-based 48 (51.1) 1.02 (0.73–1.44) 1.02 (0.73–1.44)

  Drop-in center 18 (72.0) 1.44 (0.99–2.09) 1.82 (1.19–2.78)

  EPOA 28 (44.4) 0.89 (0.60–1.32) 1.12 (0.74–1.69)

  Index testing 49 (69.0) 1.38 (1.00–1.90) 1.45 (1.06–2.00)

Clients

  Clinic-based 89 (83.2) 1 (ref) 1 (ref)

  Community-based 24 (30.4) 0.37 (0.26–0.52) 0.63 (0.45–0.88)

  Drop-in center 14 (37.8) 0.45 (0.30–0.69) 0.65 (0.43–0.99)

  EPOA 3 (30.0) 0.36 (0.14–0.93) 0.61 (0.28–1.33)

  Index testing 132 (83.5) 1.00 (0.90–1.12) 1.02 (0.92–1.14)

Abbreviations: ART, antiretroviral treatment; EPOA, enhanced peer outreach approach; FSWs, female sex workers; LINKAGES, Linkages across the Continuum of HIV Services for Key 
Populations Affected by HIV; MSM, men who have sex with men; RR, risk ratio.
aProgram ART initiation was defined as ART initiation with 30 days of a reported positive test through the LINKAGES program.
bModels were adjusted for district.
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ART initiation was associated with HIV testing modality for 
FSW, with those who tested positive through risk network re-
ferral testing being more likely to initiate within 30 days com-
pared with those who tested positive through clinic-based 
testing (adjusted risk ratio [aRR], 1.50; 95% CI, 1.23–1.82) 
(Table 3).

Conversely, FSW who tested positive through community-
based peer testing were less likely to initiate ART compared with 
those who were diagnosed through clinic-based testing (aRR, 
0.74; 95% CI, 0.63–0.88). For MSM, those who tested positive 
through a drop-in center and those who tested positive through 
index testing were more likely to initiate within 30 days com-
pared with those who tested positive in-clinic (DIC: aRR, 1.82; 
95% CI, 1.19–2.78; index testing: aRR, 1.45; 95% CI, 1.06–2.00). 
Clinic-based testing appeared the most successful for initiating 
clients of FSW on ART; clients who were diagnosed through 
community-based peer testing and through the drop-in center 
were less likely to initiate ART when compared with those who 
were diagnosed through the clinic (community-based peer 
testing: aRR, 0.63; 95% CI, 0.45–0.88; DIC: aRR, 0.65; 95% CI, 
0.43–0.99). Similar associations were observed when analyses 
were restricted to FY 2019 data and when models were further 
adjusted for district, age, and prior HIV testing (Supplementary 
Table 4). Sparse data precluded comparative analyses for TGW, 
AGYW, and male sex workers.

DISCUSSION

We assessed differences in HIV testing and treatment outcomes 
for key and priority populations across standard and differen-
tiated approaches using routinely collected and de-identified 
individual-level program data in Malawi. We found that HIV 
case finding varied by approach for each KP, with intensive 
approaches including index testing and EPOA demonstrating 
a high yield despite reaching few individuals overall. Further, 
ART initiation among PWH also differed by approach, sug-
gesting that treatment uptake may be a function of how KPs are 
initially engaged by programs. Given the limited availability of 
prospectively collected data for KPs, our findings demonstrate 
the utility of data collected by routine community-based HIV 
programs to inform optimization of the local HIV response.

Differences in HIV testing uptake and case finding were ev-
ident across all testing modalities and populations. For MSM 
and TGW, community-based and clinic-based testing strategies 
accounted for the majority of reported HIV tests. Consistent 
with findings from other studies in the region, these were low-
yield approaches [30], likely resulting from saturation within 
existing networks and difficulties in identifying those KP who 
are at the highest risk of HIV acquisition [31]. EPOA and index 
testing accounted for a smaller proportion of tests performed, in 
part because EPOA was implemented only intermittently when 
program efforts were needed to increase HIV case finding. 

However, both modalities produced substantially higher yields, 
demonstrating the potential utility of these approaches in re-
cruiting and engaging MSM and TGW who have HIV but have 
yet to be linked to services [28, 29, 32–34].

For FSWs, the majority of new diagnoses were identified 
through the community-led drop-in centers, reflecting the al-
ready high levels of community engagement at these centers 
even before HIV service provision. In Malawi, FSWs have re-
ported their preferences for receiving HIV prevention services, 
including PrEP, at drop-in centers [35]. These centers provide 
clinically competent services where FSWs may avoid the antici-
pated or enacted stigmas by providers and staff often associated 
with health care facilities [36, 37]. We similarly observed high 
attendance at the drop-in centers among AGYW, suggesting that 
drop-in centers can also provide supportive sexual and repro-
ductive health services for vulnerable young women including 
those who are too young to legally be considered sex workers 
[38]. Of note, case finding was high among the small number of 
FSWs and AGYW program participants receiving facility-based 
HIV testing, in part reflecting referrals from the drop-in centers 
for women who required more intensive clinical services, im-
mediate ART initiation, or further medical reasons requiring 
linkage to specific clinics.

Strategies for HIV testing also affected ART initiation, sug-
gesting that testing modalities and approaches by which KPs 
are initially engaged by programs can impact treatment uptake. 
MSM who tested through the drop-in centers were nearly twice 
as likely to initiate ART compared with those who received 
clinic-based testing, affirming that peer-based approaches and 
early support at diagnosis may provide men the structure they 
need to start and potentially maintain ART [39]. Moreover, 
when paired with innovative recruitment strategies such as so-
cial media–based interventions [40], drop-in centers can func-
tion as an offline physical space where MSM can safely access 
regular care and treatment. Along with mobile clinics run by 
the outreach team, the drop-in centers also offered index testing 
for the sexual partners of MSM, resulting in a high frequency 
of ART initiation within 30 days for elicited contacts who had 
HIV. Index testing has previously been found to increase both 
linkage to care and ART initiation [41, 42], although evidence 
for improved engagement among MSM specifically has been 
mixed [42].

Decentralized treatment models can help overcome barriers 
to ART initiation and engagement for PWH and optimize sus-
tained treatment outcomes for KPs [43, 44]. Occupational bar-
riers to ART initiation for KPs include work-related migration 
among FSWs and limited or inconvenient clinic hours [45]. 
Additionally, perceived discrimination from providers, along 
with concerns around privacy and disclosure, may similarly 
limit engagement in care [46–50]. Importantly, and with the 
support of the Malawi government, LINKAGES was able to in-
tegrate on-site ART distribution at the drop-in centers, serving 
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as an essential community-based service delivery point that po-
tentially closed treatment gaps among KPs with HIV. This model 
functioned with the support of both public and private health 
facilities, which supplied ART and provided clinicians and 
nurses to deliver core services on specific days of the week, and 
likely contributed to the high proportion of KPs initiating ART 
through the drop-in centers reported in this analysis. Leveraging 
this model in other settings, along with strategies such as peer 
navigation, can help close the remaining gaps by ensuring that 
KPs are promptly and consistently connected to ART.

All data presented here were collected during delivery of rou-
tine services for KPs in Malawi through the LINKAGES program. 
With funding for large epidemiologic studies becoming more 
and more scarce in the context of more people needing ART [51, 
52], program data offer a relatively untapped resource to evaluate 
effective HIV-related interventions and implementation strat-
egies to better serve KPs. As programs continue to roll out dif-
ferentiated services for KPs, and as data collection systems are 
strengthened, program data may be quickly leveraged to assess 
performance and guide adaptations to better meet the diverse 
and dynamic needs of KPs, thus providing for a more nuanced 
and ultimately more efficient HIV pandemic response [53].

Consistent with the use of program data, there were some 
limitations to this study. First, data were merged across multiple 
forms over ~2 years, and inconsistencies associated with data 
collection or data entry may have resulted in missing or incor-
rectly combined data for specific individuals. We also assumed 
that PWH without program documentation of ART initia-
tion did not initiate ART within 30 days. This assumption was 
grounded in formative work conducted by the program sug-
gesting that before LINKAGES, KPs were not previously com-
fortable accessing HIV-related services at public ART facilities. 
The program’s model specifically aimed to address this gap by 
developing community-based sites that were offshoots of public 
ART clinics or “mother” facilities. These sites were not designed 
to operate as standalone sites, and thus maintained a strong 
connection to the larger public ART facilities. While clients of 
LINKAGES have expressed their preferences for receiving serv-
ices at LINKAGES-affiliated sites, it is possible that PWH were 
able to start treatment at other facilities not affiliated with the 
LINKAGES program. In the case that this was common for ap-
proaches that did not offer ART on-site (eg, community out-
reach during early 2018), our effect estimates may be slightly 
attenuated. Additionally, outcomes including CD4 count and 
viral load were largely missing, precluding further analysis of 
how disease progression may have impacted program engage-
ment and subsequent ART initiation.

CONCLUSIONS

Findings from this analysis demonstrate the need to implement 
a mix of differentiated testing modalities for KPs to optimize 

HIV case finding and treatment outcomes. Such approaches 
include those described here, as well as HIV self-testing, peer 
navigation, and other client-centered efforts that have previ-
ously been successful in increasing testing and treatment for 
KPs. Further, in settings such as Malawi where 95-95-95 targets 
are within reach, differentiated approaches tailored to the needs 
of those who remain underserved and most at risk can help ac-
celerate efforts to close “last mile” gaps. Finally, strengthening 
routine data monitoring and evaluation systems remains crit-
ical and can help facilitate and guide the application of targeted 
HIV prevention and treatment approaches for KPs in Malawi, 
ultimately improving the efficiency of these efforts moving 
forward.

Supplementary Data
Supplementary materials are available at Open Forum Infectious Diseases 
online. Consisting of data provided by the authors to benefit the reader, 
the posted materials are not copyedited and are the sole responsibility of 
the authors, so questions or comments should be addressed to the corre-
sponding author.

Acknowledgments
We would like to express our gratitude to all those participants who par-

ticipated in this study. We would similarly like to thank the technical and 
strategic information teams who worked to implement the LINKAGES 
program in Malawi. Finally, we would like to acknowledge the contribu-
tion of the many peer outreach workers, peer mobilizers, and the multiple 
community-based organizations and implementing groups; without their 
effort, this research would not be possible.

Financial support. This work was made possible by the generous support 
of the American people through the United States Agency for International 
Development (USAID) and the US President’s Emergency Plan for AIDS 
Relief (PEPFAR). The contents are the responsibility of the LINKAGES 
(#AID-OAA-A-14-00045) and EpiC (#7200AA19CA00002) projects and 
do not necessarily reflect the views of USAID, PEPFAR, or the United States 
Government. S.B. was supported by an award through the National Institute 
of Allergy and Infectious Diseases (5R01AI136664).

Potential conflicts of interest. All authors: no reported conflicts of in-
terest. All authors have submitted the ICMJE Form for Disclosure of 
Potential Conflicts of Interest. Conflicts that the editors consider relevant to 
the content of the manuscript have been disclosed.

Author contributions. K.R. drafted the initial manuscript and was re-
sponsible for supervising the analysis and the interpretation of the data. 
O.O. led the analysis and contributed to the writing of the initial manu-
script. S.S. collaborated on the analytic plan and interpretation of the data. 
L.B., A.A., D.C., and M.R. organized and prepared all study data for anal-
ysis. L.B., C.A., A.A., D.C., R.W., N.P., and M.R. collaborated on study de-
sign, implementation, and investigation. All authors contributed to specific 
sections and offered critical feedback throughout manuscript revisions.

References
 1. UNAIDS. The GAP report. 2014. Available at: https://www.unaids.org/en/resources/

documents/2014/20140716_UNAIDS_gap_report. Accessed 1 February 2021.
 2. Malawi National AIDS Commission. Government of Malawi Malawi AIDS 

Response Progress Report 2015. 2015. Available at: https://www.unaids.org/sites/
default/files/country/documents/MWI_narrative_report_2015.pdf. Accessed 1 
February 2021.

 3. UNAIDS. 90-90-90: an ambitious treatment target to help end the AIDS ep-
idemic. 2020. Available at: https://www.unaids.org/en/resources/docu-
ments/2017/90-90-90. Accessed 1 February 2021.

 4. UNAIDS. Malawi. Available at: https://www.unaids.org/en/regionscountries/
countries/malawi. Accessed 2 February 2021.

D
ow

nloaded from
 https://academ

ic.oup.com
/ofid/article/9/4/ofac038/6543842 by guest on 11 July 2024

https://www.unaids.org/en/resources/documents/2014/20140716_UNAIDS_gap_report
https://www.unaids.org/en/resources/documents/2014/20140716_UNAIDS_gap_report
https://www.unaids.org/sites/default/files/country/documents/MWI_narrative_report_2015.pdf
https://www.unaids.org/sites/default/files/country/documents/MWI_narrative_report_2015.pdf
https://www.unaids.org/en/resources/documents/2017/90-90-90
https://www.unaids.org/en/resources/documents/2017/90-90-90
https://www.unaids.org/en/regionscountries/countries/malawi
https://www.unaids.org/en/regionscountries/countries/malawi


8 • OFID • Rucinski et al

 5. Baral S, Beyrer C, Muessig K, et al. Burden of HIV among female sex workers 
in low-income and middle-income countries: a systematic review and meta-
analysis. Lancet Infect Dis 2012; 12:538–49.

 6. Shannon K, Crago AL, Baral SD, et al. The global response and unmet actions for 
HIV and sex workers. Lancet 2018; 392:698–710.

 7. Zhao Y, Rao A, Wirtz AL, et al. A structural equation model of factors associated 
with HIV risk behaviors and mental health among men who have sex with men in 
Malawi. BMC Infect Dis 2020; 20:591.

 8. Wirtz AL, Trapence G, Kamba D, et al. Geographical disparities in HIV prev-
alence and care among men who have sex with men in Malawi: results from a 
multisite cross-sectional survey. Lancet HIV 2017; 4:e260–9.

 9. Wirtz AL, Jumbe V, Trapence G, et al. HIV among men who have sex with men 
in Malawi: elucidating HIV prevalence and correlates of infection to inform HIV 
prevention. J Int AIDS Soc 2013; 16(Suppl 3):18742.

 10. Mbeda C, Ogendo A, Lando R, et al; Theo Sandfort on behalf of the HPTN 075 
Protocol Team. Healthcare-related stigma among men who have sex with men 
and transgender women in Sub-Saharan Africa participating in HIV Prevention 
Trials Network (HPTN) 075 study. AIDS Care 2020; 32:1052–60.

 11. Poteat T, Scheim A, Xavier J, Reisner S, Baral S. Global epidemiology of HIV 
infection and related syndemics affecting transgender people. J Acquir Immune 
Defic Syndr 2016; 72(Suppl 3):S210–9.

 12. Reisner SL, Poteat T, Keatley J, et al. Global health burden and needs of trans-
gender populations: a review. Lancet 2016; 388:412–36.

 13. Maksut JL, Sanchez TH, Wiginton JM, et al. Gender identity and sexual behavior 
stigmas, severe psychological distress, and suicidality in an online sample of 
transgender women in the United States. Ann Epidemiol 2020; 52:15–22.

 14. Lancaster KE, Powers KA, Lungu T, et al. The HIV care continuum among female 
sex workers: a key population in Lilongwe, Malawi. PLoS One 2016; 11:e0147662.

 15. World Health Organization. Consolidated Guidelines on HIV Prevention, 
Diagnosis, Treatment and Care for Key Populations. World Health Organization; 
2017.

 16. Baggaley R, Armstrong A, Dodd Z, Ngoksin E, Krug A. Young key populations 
and HIV: a special emphasis and consideration in the new WHO consolidated 
guidelines on HIV prevention, diagnosis, treatment and care for key populations. 
J Int AIDS Soc 2015; 18:19438.

 17. Grimsrud A, Bygrave H, Doherty M, et al. Reimagining HIV service delivery: the 
role of differentiated care from prevention to suppression. J Int AIDS Soc 2016; 
19:21484.

 18. Ehrenkranz P, Grimsrud A, Rabkin M. Differentiated service delivery: navigating 
the path to scale. Curr Opin HIV AIDS 2019; 14:60–5.

 19. Schwartz SR, Baral S. Remembering individual perspectives and needs in differ-
entiated HIV care strategies. BMJ Qual Saf 2019; 28:257–9.

 20. Macdonald V, Verster A, Baggaley R. A call for differentiated approaches to 
delivering HIV services to key populations. J Int AIDS Soc 2017; 20(Suppl 
4):28–31.

 21. FHI360. LINKAGES MALAWI summary of achievements February 2015–
September 2019. Available at: https://www.fhi360.org/sites/default/files/media/
documents/resource-linkages-malawi-achievements.pdf. Accessed 2 February 
2021.

 22. FHI360. Success story. Available at: https://www.fhi360.org/sites/default/files/
media/documents/linkages-success-story-malawi-january-2019.pdf. Accessed 2 
February 2021.

 23. USAID. LINKAGES Project. Available at: https://www.usaid.gov/global-health/
health-areas/hiv-and-aids/partnerships-projects/linkages-project. Accessed 2 
February 2021.

 24. FHI360. Improving linkage to ART through differentiated ART service delivery 
for female sex workers: experiences from the FHI 360 LINKAGES project in 
MALAWI. Available at: https://www.differentiatedservicedelivery.org/Portals/0/
adam/Content/UY5lSoh4_UWhk_v231NG2A/File/LINKAGES%20Malawi%20
Differentiated%20Care_Final%20Draft%20GK1_Clean%20(002)-1.pdf. 
Accessed 2 February 2021.

 25. FHI360. LINKAGES Enhanced Peer Outreach Approach (EPOA). May 2017. 
Available at: https://www.fhi360.org/sites/default/files/media/documents/
resource-linkages-enhanced-peer-outreach-implementation.pdf. Accessed 2 
February 2021.

 26. FHI360. Index testing, risk network referral (RNR), enhanced peer outreach ap-
proach (EPOA): what’s the difference? Available at: https://www.fhi360.org/sites/
default/files/media/documents/linkages-index-testing-rnr-epoa.pdf. Accessed 2 
February 2021.

 27. Kamanga G, Banda LM, Banda L, et al. Delivering a high-quality comprehensive 
package of HIV prevention, care, and treatment for key populations is possible: 
experience from two years of the FHI 360 LINKAGES Malawi project. 2018. 
Available at: http://programme.aids2018.org/Programme/Session/1455. Accessed 
2 February 2021.

 28. Lillie TA, Persaud NE, DiCarlo MC, et al. Reaching the unreached: performance 
of an enhanced peer outreach approach to identify new HIV cases among fe-
male sex workers and men who have sex with men in HIV programs in West and 
Central Africa. PLoS One 2019; 14:e0213743.

 29. Olawore O, Astatke H, Lillie T, et al. Peer recruitment strategies for female sex 
workers not engaged in HIV prevention and treatment services in Côte d’Ivoire: 
program data analysis. JMIR Public Health Surveill 2020; 6:e18000.

 30. Mahachi N, Muchedzi A, Tafuma TA, et al. Sustained high HIV case-finding 
through index testing and partner notification services: experiences from three 
provinces in Zimbabwe. J Int AIDS Soc 2019; 22(Suppl 3):e25321.

 31. Lillie TA, Baer J, Adams D, Zhao J, Wolf RC. Think global, act local: the experi-
ence of Global Fund and PEPFAR joint cascade assessments to harmonize and 
strengthen key population HIV programmes in eight countries. J Int AIDS Soc 
2018; 21(Suppl 5):e25125

 32. Girault P, Green K, Clement NF, Rahman YAA, Adams B, Wambugu S. Piloting 
a social networks strategy to increase HIV testing and counseling among men 
who have sex with men in greater Accra and Ashanti Region, Ghana. AIDS Behav 
2015; 19:1990–2000.

 33. Golden MR, Gift TL, Brewer DD, et al. Peer referral for HIV case-finding among 
men who have sex with men. AIDS 2006; 20:1961–8.

 34. Kimbrough LW, Fisher HE, Jones KT, Johnson W, Thadiparthi S, Dooley 
S. Accessing social networks with high rates of undiagnosed HIV infec-
tion: the social networks demonstration project. Am J Public Health 2009; 
99:1093–9.

 35. Lancaster KE, Lungu T, Bula A, et al. Preferences for pre-exposure prophylaxis 
service delivery among female sex workers in Malawi: a discrete choice experi-
ment. AIDS Behav 2020; 24:1294–303.

 36. Kerrigan D, Mbwambo J, Likindikoki S, et al. Project Shikamana: community 
empowerment-based combination HIV prevention significantly impacts HIV 
incidence and care continuum outcomes among female sex workers in Iringa, 
Tanzania. J Acquir Immune Defic Syndr 2019; 82:141–8.

 37. World Health Organization. Implementing comprehensive HIV/STI programmes 
with sex workers: practical approaches from collaborative interventions. Available 
at: http://www.who.int/hiv/pub/sti/sex_worker_implementation/en/. Accessed 3 
February 2021.

 38. Ong’wen P, Musau A, Were D, Mutegi J, Wakhutu B, Reed J. Adolescent girls on 
PrEP: findings from Kenya’s oral PrEP scale-up supported by Jilinde. 1.

 39. ClinicalKey. Strategies for engaging men in HIV services. Available at: https://
www-clinicalkey-com.proxy1.library.jhu.edu/#!/content/playContent/1-s2.0-S23
52301819300323?returnurl=null&referrer=null. Accessed 4 February 2021.

 40. Owusu SE, Wosornu SK, Diaba KM. Promoting uptake of HIV services using so-
cial media interventions among Men who have Sex with Men (MSM) in Ghana. 
Available at: http://programme.aids2020.org/Abstract/Abstract/3820. Accessed 4 
February 2021.

 41. Mpunga E. Increasing HIV case finding among key populations: lessons learned 
from implementing index testing in Malawi. Available at: https://programme.
aids2020.org/Search/Search?search=drop-in+center. Accessed 4 February 
2021.

 42. Mwango LK, Stafford KA, Blanco NC, et al. Index and targeted community-based 
testing to optimize HIV case finding and ART linkage among men in Zambia. J 
Int AIDS Soc 2020; 23(Suppl 2):e25520.

 43. Comins CA, Schwartz SR, Phetlhu DR, et al. Siyaphambili protocol: an evaluation 
of randomized, nurse-led adaptive HIV treatment interventions for cisgender fe-
male sex workers living with HIV in Durban, South Africa. Res Nurs Health 2019; 
42:107–18.

 44. Hargreaves JR, Busza J, Mushati P, Fearon E, Cowan FM. Overlapping HIV and 
sex-work stigma among female sex workers recruited to 14 respondent-driven 
sampling surveys across Zimbabwe, 2013. AIDS Care 2017; 29:675–85.

 45. Parmley LE, Comins CA, Young K, et al. Occupational barriers to accessing and 
adhering to antiretroviral therapy for female sex workers living with HIV in South 
Africa. Occup Environ Med 2020; 77:100–6.

 46. Lyons CE, Grosso A, Drame FM, et al. Physical and sexual violence affecting fe-
male sex workers in Abidjan, Côte d’Ivoire: prevalence, and the relationship with 
the work environment, HIV, and access to health services. J Acquir Immune Defic 
Syndr 2017; 75:9–17.

 47. Lyons CE, Ketende S, Diouf D, et al. Potential impact of integrated stigma 
mitigation interventions in improving HIV/AIDS service delivery and uptake 
for key populations in Senegal. J Acquir Immune Defic Syndr 2017; 74(Suppl 
1):52–9.

 48. Lyons CE, Schwartz SR, Murray SM, et al. The role of sex work laws and stigmas 
in increasing HIV risks among sex workers. Nat Commun 2020; 11:773.

 49. Shaver J, Sullivan P, Siegler A, et al. Comparing provider and client preferences for 
HIV prevention services in South Africa among men who have sex with men. J Int 
Assoc Provid AIDS Care 2017; 16:562–71.

D
ow

nloaded from
 https://academ

ic.oup.com
/ofid/article/9/4/ofac038/6543842 by guest on 11 July 2024

https://www.fhi360.org/sites/default/files/media/documents/resource-linkages-malawi-achievements.pdf
https://www.fhi360.org/sites/default/files/media/documents/resource-linkages-malawi-achievements.pdf
https://www.fhi360.org/sites/default/files/media/documents/linkages-success-story-malawi-january-2019.pdf
https://www.fhi360.org/sites/default/files/media/documents/linkages-success-story-malawi-january-2019.pdf
https://www.usaid.gov/global-health/health-areas/hiv-and-aids/partnerships-projects/linkages-project
https://www.usaid.gov/global-health/health-areas/hiv-and-aids/partnerships-projects/linkages-project
https://www.differentiatedservicedelivery.org/Portals/0/adam/Content/UY5lSoh4_UWhk_v231NG2A/File/LINKAGES%20Malawi%20Differentiated%20Care_Final%20Draft%20GK1_Clean%20(002)-1.pdf
https://www.differentiatedservicedelivery.org/Portals/0/adam/Content/UY5lSoh4_UWhk_v231NG2A/File/LINKAGES%20Malawi%20Differentiated%20Care_Final%20Draft%20GK1_Clean%20(002)-1.pdf
https://www.differentiatedservicedelivery.org/Portals/0/adam/Content/UY5lSoh4_UWhk_v231NG2A/File/LINKAGES%20Malawi%20Differentiated%20Care_Final%20Draft%20GK1_Clean%20(002)-1.pdf
https://www.fhi360.org/sites/default/files/media/documents/resource-linkages-enhanced-peer-outreach-implementation.pdf
https://www.fhi360.org/sites/default/files/media/documents/resource-linkages-enhanced-peer-outreach-implementation.pdf
https://www.fhi360.org/sites/default/files/media/documents/linkages-index-testing-rnr-epoa.pdf
https://www.fhi360.org/sites/default/files/media/documents/linkages-index-testing-rnr-epoa.pdf
http://programme.aids2018.org/Programme/Session/1455
http://www.who.int/hiv/pub/sti/sex_worker_implementation/en/
https://www-clinicalkey-com.proxy1.library.jhu.edu/#!/content/playContent/1-s2.0-S2352301819300323?returnurl=null&referrer=null
https://www-clinicalkey-com.proxy1.library.jhu.edu/#!/content/playContent/1-s2.0-S2352301819300323?returnurl=null&referrer=null
https://www-clinicalkey-com.proxy1.library.jhu.edu/#!/content/playContent/1-s2.0-S2352301819300323?returnurl=null&referrer=null
http://programme.aids2020.org/Abstract/Abstract/3820
https://programme.aids2020.org/Search/Search?search=drop-in+center
https://programme.aids2020.org/Search/Search?search=drop-in+center


Optimizing HIV Services for KP in Malawi • OFID • 9

 50. Kokogho A, Amusu S, Baral SD, et al. Disclosure of same-sex sexual practices to 
family and healthcare providers by men who have sex with men and transgender 
women in Nigeria. Arch Sex Behav 2021; 50:1665–76.

 51. Hargreaves J, Mtetwa S, Davey C, et al. Implementation and operational research: 
cohort analysis of program data to estimate HIV incidence and uptake of HIV-
related services among female sex workers in Zimbabwe, 2009–2014. J Acquir 
Immune Defic Syndr 2016; 72:e1–8.

 52. McGillen JB, Sharp A, Honermann B, Millett G, Collins C, Hallett TB. 
Consequences of a changing US strategy in the global HIV investment landscape. 
AIDS 2017; 31:F19–23.

 53. Schwartz SR, Rao A, Rucinski KB, et al. HIV-related implementation research 
for key populations: designing for individuals, evaluating across popula-
tions, and integrating context. J Acquir Immune Defic Syndr 2019; 82(Suppl 
3):206–16.

D
ow

nloaded from
 https://academ

ic.oup.com
/ofid/article/9/4/ofac038/6543842 by guest on 11 July 2024



CONFIDENCE IN DOVATO 
ACROSS TREATMENT SETTINGS4–9

PM-GBL-DLL-BNNR-240004 May 2024

Treatment-
naïve 
resistance 
rates, 
with up to 

REAL-
WORLD 
EVIDENCE

0
(n=0/1,885)*,4

0.1
(n=1/953)**,†,‡,§,5–7 

RANDOMISED 
CONTROLLED
TRIALS

years 
of 
evidence5–73

% %

REAL-
WORLD 
EVIDENCE

RANDOMISED 
CONTROLLED 
TRIALS

0.03
(n=10/35,888)*,4

0
(n=0/615)||,¶,#,8,9

Treatment-
experienced 
resistance 
rates,
with up to 

years 
of 
evidence1–35

% %

EVIDENCE SUPPORTS THE HIGH BARRIER TO RESISTANCE 
OF DOVATO UP TO 5 YEARS1-3 

>300,000 PEOPLE LIVING WITH HIV 
HAVE BEEN TREATED WITH DOVATO GLOBALLY10

DOVATO is supported 
by a wealth of evidence, 
with the outcomes of 
>40,000 people living 
with HIV captured within 
clinical trials and real-
world evidence, 
including those with:4–9,11,12

NO BASELINE 
RESISTANCE 
TESTING13

HIGH BASELINE 
VIRAL LOAD
(>100,000 copies/mL
and even
>1M copies/mL)6,13

LOW CD4 + 
COUNT 
(≤200 cells/mm3)13

NO PRIOR 
TREATMENT
EXPERIENCE13 

2015

>100 >500 >900 >2,300 >4,100
>6,600

>14,000

>34,000

>40,000

2016 2017 2018 2019
Year

2020 2021 2022 2023 2024

Patients from phase III RCTs
Patients from unique real-world cohorts 

DOVATO is indicated for the treatment of Human Immunodeficiency Virus type 1 (HIV-1) 
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#SALSA is a phase III, randomised, open-label, non-inferiority clinical trial evaluating the efficacy 
and safety of switching to DTG/3TC compared with continuing current antiretroviral regimens 
in virologically suppressed adults with HIV. Eligible participants were randomised 1:1 to switch 
to once-daily DTG/3TC (n=246) or continue current antiretroviral regimens (n=247). The primary 
endpoint was the proportion of subjects with plasma HIV-1 RNA ≥50 copies/mL at Week 48 (ITT-E 
population, snapshot algorithm).9
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