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Abstract
Introduction: WHO recommends assisted partner notification (APN) for people living with HIV (PLHIV). These services have
not been widely scaled in Central Asia. We describe the results from an APN intervention implemented within a programme
focused on PLHIV and people who inject drugs in Kazakhstan, the Kyrgyz Republic and Tajikistan.
Methods: Routine data from index cases and their partners were analysed from equal-length periods before and after APN
launch. Prior to APN index cases could recruit partners using passive referral, and under APN, had their choice of passive
referral or APN (provider, contract or dual-referral). We compared the demographic characteristics of index cases and their
sexual/injecting partners from the pre-APN and APN periods, described the number/proportion of HIV cases found (positivity
rate) and evaluated predictors of HIV infection among partners using logistic regression.
Results: Under APN 2676 PLHIV served as index cases and recruited 3735 partners for testing, compared to 4418 index
cases and 2240 partners during the pre-APN period. A total of 322 (8.6%) partners were rapid test positive during APN ver-
sus 161 (7.2%, p = 0.048) before APN. Women represented 38% of APN index cases (vs. 42% pre-APN), 52% of partners
tested (vs. 50% pre-APN) and 56% of all PLHIV identified (vs. 63% pre-APN). Compared to the pre-APN period, the number
of partners tested per index case recruited increased (0.5 to 1.4, p < 0.001) and the number of index cases needed to find
one HIV-positive partner decreased significantly (27.4 to 8.3, p < 0.001) under APN.
Conclusions: APN was feasibly integrated within a people who inject drugs and PLHIV-focused HIV programme, and was
acceptable to high-risk populations in Central Asia. Under APN, large numbers of sexual and injecting partners of PLHIV –
including women and non-marital partners – were tested while maintaining high positivity rates. Relative to the pre-APN per-
iod, APN approximately tripled the number of partners recruited per index case and reduced the number of index cases
needed to find a positive partner by >3 times.
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1 | INTRODUCTION

The HIV epidemics in Central Asia are highly concentrated,
disproportionately impacting people who inject drugs (PWID)
and their sexual partners. There are an estimated 168,600
PWID in Kazakhstan, the Kyrgyz Republic and Tajikistan,
among whom HIV prevalence estimates range from 9.3% to
13.5%, compared to 0.13% to 0.19% among the general popu-
lation [1-3]. Obstacles to HIV epidemic control in Central Asia
are numerous, including laws and policies that discriminate
against key populations (KP), stigma and marginalization that
limit access to HIV services, and minimal epidemiological data
to inform programme design and targeting [4].
While most HIV transmission in the region is attributable to

injection drug use, there are concerns that sexual transmission

is contributing to an increasing share of new infections [5-7]. To
address the high risk of HIV acquisition among sexual partners
of people living with HIV (PLHIV), the World Health Organiza-
tion (WHO) recommends the implementation of partner notifi-
cation services, defined as a “voluntary process where trained
health workers . . . ask people diagnosed with HIV about their
sexual or drug injecting partners, and with the consent of the
HIV-positive client, offer these partners voluntary HIV testing”
[8]. While these services can be passive or active, assisted part-
ner notification (APN) services – including provider, contract or
dual-referral options – have been shown to improve the uptake
and positivity rates [9-12], and the WHO recommends that mul-
tiple APN options be offered [8] to meet clients’ diverse needs.
Despite the benefits, APN services have not been scaled

in Central Asia. Additionally, data are limited on the
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acceptability and feasibility of APN in the context of PWID-
focused HIV programmes [10,13], such as this one imple-
mented under the United States Agency for International
Development (USAID)-funded Flagship Project in Kazakhstan,
the Kyrgyz Republic and Tajikistan. Recognizing the transmis-
sion risks faced by the partners of their PLHIV clients, the
project integrated APN into its HIV case-finding and manage-
ment programming. Here, we compare case-finding outcomes,
and positivity rates before and after APN implementation,
and lessons learned.

2 | METHODS

2.1 | Programme population

We analysed routine data from non-governmental organiza-
tions (NGOs) in nine sub-national units across Kazakhstan, the
Kyrgyz Republic and Tajikistan implementing Flagship, which
provided HIV case-finding and management services to PLHIV,
PWID and other high-risk groups (Appendix S1: description of
the Flagship Project and activities). Services were provided by
19 local implementing NGOs. Public sector AIDS Centers pro-
vided care and treatment for cases identified.
Eligible index cases included PLHIV newly identified through

Flagship’s case-finding, referred from public sector HIV pro-
grammes or found through lost-to-follow-up tracing. Index cases
were classified as newly found (diagnosed with HIV for the first
time by Flagship), pre-antiretroviral therapy (ART) (enrolled in
care at an AIDS Center, but not yet on ART), newly started on
ART (initiating ART for the first time after enrolling in Flagship’s
case management programme) or lost-to-follow-up (not
enrolled in care at an AIDS Center within the previous six
months or who were enrolled but missed scheduled HIV care
visits). Programme recipients included PWID, men who have sex
with men (MSM), female sex workers (FSW), other PLHIV and
their sex/ injecting partners. Individuals were eligible to receive
Flagship’s testing services if they were ≥18 years old and had
not tested for HIV in the preceding six months.
Clients recruited to the programme were screened for eligi-

bility, and eligible individuals provided basic demographic data
(e.g. age, sex) via a paper-based intake form administered by
programme staff. Data on demographics, use of injection
drugs, engagement in commercial/transactional sex, receipt of
medication-assisted therapy and history of migration were
based on self-report. Staff entered de-identified data from
paper forms into an online system. Clients were tracked using
a unique identifier code, and no personal identifiers (e.g. name,
phone number) were included in the database. Data were col-
lected as a part of routine service delivery, and the Population
Services International (PSI) Research Ethics Board granted a
non-research determination for this analysis. Flagship clients
provided verbal consent for HIV testing and the collection of
health-related data.

2.2 | Intervention design and procedures

Prior to APN’s rollout Flagship offered passive partner testing
services in which eligible PLHIV were counselled on the
importance of disclosure and were offered recruitment cou-
pons to distribute to their sexual/injecting partners (e.g. “cou-
pon-based recruitment” [14]). These coupons included

information about accessing testing services. Index cases who
declined coupons were encouraged to refer partners directly,
but no active follow-up assistance was provided during this
“pre-APN period.”
Under APN, consenting index cases provided a listing of

partners, and were offered APN through three mechanisms:
(1) dual-referral, when a trained peer navigator accompanied
PLHIV to disclose their status to partners; (2) contract refer-
ral when PLHIV signed a contract with a peer navigator, under
which they were given 30 days to disclose their status to
partners and recommend they undergo voluntary testing.
Partners not accessing testing within 30 days were contacted
directly by the peer navigator who recommended they
undergo testing without disclosing information about the
PLHIV; or (3) provider referral, when PLHIV consent for the
peer navigator to confidentially contact their partners directly
to offer voluntary testing. Index clients could also choose cou-
pon-based recruitment instead of APN.
Implementing NGOs were trained on APN using the WHO

and U.S. Centers for Disease Control and Prevention tools
[8,15], adapted for the local context. After confirmation of
HIV status, clients were offered case management services
from Flagship’s peer navigators, and were linked to public sec-
tor care and treatment. After enrolment in case management,
these individuals were also asked to serve as index clients for
an additional round of partner testing.
For the purposes of this analysis, the APN period began

one month after the APN training in each country to allow for
a wash-out period during intervention scale-up. These data
were compared to a similar time period in the calendar year
preceding APN implementation. In Kazakhstan and the Kyrgyz
Republic, the pre-APN period went from October 2016 to
September 2017, while the APN period went from October
2017 to September 2018. Because the APN scale-up
occurred later in Tajikistan, the pre-APN period covered
February 2017 to September 2017, and the APN period went
from February 2018 to September 2018.

2.3 | HIV testing

HIV testing was conducted according to national algorithms,
and occurred in national AIDS Centers or community-based
testing. Clients testing positive on a rapid diagnostic test
(RDT) were escorted to an AIDS Center for confirmatory test-
ing or confirmed in the community. Clients diagnosed with
HIV were traced in the national treatment database by AIDS
Center staff to identify those already enrolled in care. Identifi-
able data used for tracing were not entered into the project
database.

2.4 | Statistical analysis

Data were extracted from Flagship’s routine monitoring sys-
tem. To understand differences by country and period, we
compared the characteristics of index cases and partners
recruited across countries and between the pre-APN and
APN periods, using descriptive statistics. To examine pro-
gramme outcomes, we also compared the number of partners
tested, the number/proportion of new testers, the number/
proportion of women tested, the age of recruits, the number
of new HIV cases found, and the positivity rate (the
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proportion of partners tested who were positive on their first
HIV test) across countries and between the two periods. Bin-
ary variables were compared using Pearson’s chi-squared test,
and t-tests were used for continuous variables.
We described the proportion of index clients choosing each

of the APN options using additional monitoring data from a
subset of index cases. Finally, to determine whether the
pre-APN and APN periods were comparable in terms of index
clients recruited, we used logistic regression to examine
demographic and clinical factors (age, sex, country, use of
injection drugs, treatment status, marital status, employment
and disclosure of HIV status) associated with being an index
case in the APN versus the pre-APN period. Univariate mod-
els were fitted, and demographic factors were added based
on univariate significance of <0.10. Model fit was compared
using the Bayesian information criterion, and variance inflation
factors were evaluated for multicollinearity. All analyses were
performed using STATA 13.0 (Stata Corporation, College Sta-
tion, TX, USA).

3 | RESULTS

3.1 | Description of index cases across countries

Altogether 2675 PLHIV index cases were recruited during the
APN period (Table 1). Of these, 1090 (41%) were recruited
from Kazakhstan, 956 (36%) from the Kyrgyz Republic and
629 (24%) from Tajikistan. Most index cases were male
(1669, 62%), with a median age of 37 years (interquartile
range (IQR): 32 to 44). Nearly a third of index cases reported
being married (30%), though this varied by country. In Kaza-
khstan, only 15% of index cases reported being married, ver-
sus 28% in the Kyrgyz Republic and 60% in Tajikistan
(p < 0.001).
Across countries, most index cases from the APN period

were recruited from pre-ART care services (66%), were newly
diagnosed through HIV case-finding activities (21%) or
through lost-to-follow-up tracing (13.5%). Most index cases
(65%) were PLHIV not identifying as a KP, while 32% identi-
fied as PWID. Few index cases reported being MSM (3%) or
FSW (0.2%). Most reported being unemployed (54%), though
this was significantly higher in Tajikistan (70%) than in the
Kyrgyz Republic (51%) or Kazakhstan (47%, p < 0.001).

3.2 | Comparison of index cases during the pre-
APN and APN periods

Altogether 4418 index cases were recruited during the pre-
APN period, approximately 1.7 times as many recruited during
the APN period (Table 1). Pre-APN index cases were signifi-
cantly more likely than their APN counterparts to be female
(42% vs. 38%, p < 0.001), to be married (39% vs. 30%,
p < 0.001), to report injecting behaviour (36% vs. 32%,
p < 0.001) and to be unemployed (59% vs. 54%, p < 0.001).
Pre-APN index cases were also significantly less likely to have
been newly found through Flagship’s case-finding activities
(9% vs. 21%, p < 0.001), to have not disclosed their HIV sta-
tus to anyone (26% vs. 37%, p < 0.001) or to have been
newly started on ART (33% vs. 63%, p < 0.001).
During both periods, only about a quarter (26%) of index

cases chose to use coupon-based recruitment. Women were

more likely than men to choose coupon-based recruitment
(30% vs. 23%, p < 0.001), as were index cases from Kaza-
khstan (42% vs. 17% in the Kyrgyz Republic and Tajikistan,
p < 0.001). Index cases newly started on ART were also more
likely to choose coupon-based recruitment (32%) than clients
who were already on ART (13%), who had reinitiated ART
(22%) or who had previously been on ART (23%, p < 0.001).
PWID were less likely than other index cases to choose cou-
pon-based recruitment (18% vs. 31%, p < 0.001), as were
individuals who were married (23% vs. 28%, p < 0.001).
Separate monitoring data from 813 APN index cases found a

diversity in preferences between contract, provider and dual-
referral options. Across countries contract referral was most
popular (333, 41%), followed by provider-led referral (309,
38%) and dual-referral (171, 21%). After adjusting for age, sex
and country of residence, APN index cases had increased odds
of being newly found PLHIV (adjusted odds ratio (aOR): 2.22,
95% CI: 1.75 to 2.83) or enrolled in pre-ART care (aOR: 1.30,
95% CI: 1.03 to 1.37, relative to being traced from lost-to-fol-
low-up), and to have no one know their HIV status (aOR: 1.55,
95% CI: 1.33 to 1.79, relative to having disclosed to anyone)
compared to the pre-APN period. After adjusting for these fac-
tors, index cases in the APN period were less likely than their
pre-APN counterparts to choose coupon-based recruitment
(aOR: 0.73, 95% CI: 0.65 to 0.83) or to report the use of injec-
tion drugs (aOR: 0.56, 95% CI: 0.49 to 0.63).

3.3 | Partners’ characteristics across countries

During the APN period, 3735 partners were recruited for
testing (Table 2). Most partners were recruited from the Kyr-
gyz Republic (1667, 45%), followed by Kazakhstan (1068,
29%) and Tajikistan (1000, 27%). Females made up the major-
ity of partners in the Kyrgyz Republic (54%) and Tajikistan
(58%), but not in Kazakhstan (46%, p < 0.001). Partners had a
median age of 36 years (IQR: 29 to 42), and few reported
ever testing for HIV prior to being recruited (11% in Tajik-
istan and 16% in the Kyrgyz Republic, p = 0.003). Among
those recruited through coupons, most partners reported hav-
ing had sex with their recruiter (98%), though a small propor-
tion (4%) reported needle sharing.

3.4 | Comparison of partners tested during the pre-
APN and APN periods

APN partners were slightly younger (median age 35 vs 37,
p < 0.001) and less likely to have previously tested for HIV
(13% vs. 22%, p < 0.001) than pre-APN partners. Although
we observed no significance overall or in Kazakhstan, partners
recruited in the APN period were less likely to be female in
the Kyrgyz Republic (52% vs. 64%, p < 0.001) and more likely
to be female in Tajikistan (62% vs. 50%, p < 0.001) relative to
the pre-APN period.
Altogether 8.6% of partners tested positive for HIV during

the APN period, compared to 7.2% in the pre-APN period
(p = 0.048) (Table 2). The positivity rate increased non-signifi-
cantly between the pre-APN and APN periods in Kazakhstan
(4.4% vs. 6.1%, p = 0.058) and Tajikistan (14.0% vs. 15.2%,
p = 0.537), but decreased in the Kyrgyz Republic (7.9% vs.
6.3%, p = 0.247). Though the positivity rate remained similar,
the crude number of partners testing HIV positive increased
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between periods in Kazakhstan (58 vs. 65), the Kyrgyz Repub-
lic (32 vs. 105) and in Tajikistan (71 vs. 152) (Figure 1A,B,C).
Partners recruited per index case increased from 0.51 in

the pre-APN period to 1.4 in the APN period (p < 0.001, Fig-
ure 1A). This increase was larger in the Kyrgyz Republic (0.3
vs. 1.7, p < 0.001) and Tajikistan (0.3 vs. 1.6, p < 0.001) than
in Kazakhstan (0.9 vs. 1.0, p = 0.109). Overall, the number of
index cases needed to test one partner decreased from 2.0 in
the pre-APN period to 0.7 in the APN period (p < 0.001, Fig-
ure 1B), though again the magnitude of this change was larger
in the Kyrgyz Republic (3.5 vs. 0.6, p < 0.001) and in Tajik-
istan (3.0 vs. 0.6, p < 0.001) than in Kazakhstan (1.1 vs. 1.0,
p = 0.109). Finally, the number of index cases needed to iden-
tify one RDT-positive partner fell from 27.4 in the pre-APN
period to 8.3 after APN implementation (p < 0.001, Fig-
ure 1C). The magnitude of this change was larger in the Kyr-
gyz Republic (44.3 vs. 9.1, p < 0.001) and in Tajikistan (21.3
vs. 4.1, p < 0.001) than in Kazakhstan (25.7 vs. 16.8,
p = 0.020). Under APN, the positivity rate improved signifi-
cantly among males (5.4% vs. 8.1%, p = 0.007), and among
those who had previously tested for HIV (6.9% vs. 15.5%,
p = 0.006).

4 | DISCUSSION

The Central Asia Flagship Project was able to recruit a large
number of sexual and injecting partners and increase HIV
case-finding among partners using APN. While overall case-
finding improved substantially, positivity rates increased only
slightly (7.2% vs. 8.6%), and were not significantly higher in
the APN period than the pre-APN period for any country. This
may be partially attributable to passive, partner notification
services provided by NGOs prior to the rollout of APN, and
partner testing through routine epidemiological investigations
conducted by the AIDS Centers for new HIV cases. However,
under APN, the number of partners tested per index case
recruited increased (0.5 to 1.4) and the number of index cases
needed to find one positive partner decreased significantly
(27.4 to 8.3).
Our findings varied substantially by country. We observed

smaller changes in HIV case-finding outcomes between the
pre-APN and APN periods in Kazakhstan relative to Tajikistan
and the Kyrgyz Republic. Across both periods, index cases in
Kazakhstan were more likely to be enrolled from pre-ART
care (76% and 78%) than index cases in either Tajikistan (69%
and 47%) or the Kyrgyz Republic (71% and 64%). It is possible
that these and other differences, including the proportion of
index cases who were newly found PLHIV or who had not dis-
closed their HIV status to anyone yet, account for the greater
impact of APN on outcomes in Tajikistan and the Kyrgyz
Republic. However, without being able to link index cases with
their partners in our data set, this cannot be definitively
determined, and future research should explore this further.
Previous research has identified important barriers to part-

ner notification, including concerns around privacy/confiden-
tiality [8,16-18]. Our experiences suggest APN services were
acceptable to PLHIV in Central Asia, including a large number
of PWID living with HIV, but more work is needed to under-
stand barriers to APN uptake in this population. While the evi-
dence suggests that violence or harms are also rarelyT
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associated with APN [9-12,16,17], this is an important con-
cern for these programmes. Even with the low risk of violence,
Flagship has added intimate partner violence screening for
index cases and suspends APN efforts in partnerships where
violence is reported. The project did not collect data on APN-
related social harms during the period under analysis, but sub-
sequent data from the Kyrgyz Republic did not find any
reports of harms associated with APN. Future work should
more rigorously evaluate the safety and acceptability of APN
in Central Asia, especially among PWID and women, who face
additional legal and social vulnerabilities.
Notably, Flagship’s APN services were successful in reaching

high-risk women with HIV testing. Altogether, 52% of partners
tested through APN were women, and the proportion testing
positive was similar to men (9.1% vs. 8.1%). Identifying and
testing women at risk for HIV can be challenging in epidemics
concentrated among PWID, where women face multiple and
intersecting risks, including high levels of stigma/discrimina-
tion, lack of access to testing and HIV-related prevention and
care, and transmission risks from sexual partner(s) who inject,
exchange of sex for drugs and risks associated with shared

injecting equipment [7,18-20]. PWID-focused HIV case-finding
interventions may also miss non-injecting female sexual part-
ners of male PWID, especially those who are not spouses. This
is important in the Central Asian epidemics where additional
attention is needed to support the diagnosis of non-injecting
sexual partners. Adding APN services to PWID-focused case-
finding was a feasible strategy to find and test female part-
ners of male PWID. However, when non-KP individuals are
found by KP-focused organizations, special attention should
be devoted to linkage to care and post-test supportive ser-
vices that meet the needs of these partners.
While our experiences suggest that scaling APN services

alongside existing PWID HIV case-finding programmes was
feasible, concerted efforts were needed to ensure collabora-
tion across multiple stakeholders. Strong relationships with
the public sector AIDS Centers, including the ability to share
data, were vital. This was especially important given that most
index cases were recruited from public sector pre-ART care
or lost-to-follow-up tracing, rather than Flagship’s own HIV
case-finding. The relationship between the implementing
NGOs and the target population were also crucial in
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Figure 1. (A,B,C) Comparison of efficiency outcomes between the pre- and post-assisted partner notification periods across Flagship Central
Asia.
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reassuring index cases that their identity and HIV status
would be kept confidential, and NGOs with less experience
and/or trust in the communities found implementation of the
APN intervention to be more difficult. Flagship continues to
provide supportive supervision and ongoing training to gain
further buy-in for the intervention among NGOs, to improve
relations with AIDS Centers and to allow highly successful
NGOs to share experiences and best practices with organiza-
tions experiencing implementation challenges.
Future efforts should ensure programmes have systems that

link index case data to that of their recruited partners, capture
the proportion of PLHIV agreeing to serve as index cases, and
the type of APN chosen. This would enable evaluations of which
strategies are working best, what types of notifications are pre-
ferred, and allow additional research – including cost-effective-
ness studies – to be embedded within routine programming.
Similar monitoring systems have been successfully developed
for APN services in Kenya [21]. Finally, public sector AIDS Cen-
ters and other partners should be encouraged to recognize the
value of involving KP-focused NGOs in conducting APN among
PWID and other KPs because of their unique position in com-
munities, and their ability to effectively provide services to sex-
ual and injecting partners (including non-spousal partners and
those who do not identify as KP).
This analysis is subject to important limitations. First, the data

used for this analysis were collected during routine monitoring
system under programmatic conditions. The system was not
designed to link index cases to their partners, and we were
unable to assess whether differences in index case characteris-
tics may have accounted for improved programme outcomes
between periods, rather than the intervention or to assess fac-
tors behind country-level heterogeneity. We were also unable
to estimate the proportion of PLHIV who consented to APN, or
the proportion of index cases who successfully recruited a part-
ner, both of which seriously limit our ability to assess APN
acceptability and effectiveness. Additionally, data were subject
to a high degree of missingness for some variables, such as
migration status. Other variables which might have been impor-
tant in predicting HIV status among partners, including HIV-
related risk behaviours, were not collected as a part of routine
monitoring and could not be included in the analysis.
Furthermore, information about risk behaviours (including use

of injection drugs), ART status and previous HIV testing were
based on self-report and are subject to social desirability bias. It
is possible that some index cases did not disclose commercial
sex work or use of injection drugs and were misclassified as
“other PLHIV.” Additionally, partners were not categorized as
PWID/MSM/FSW/other. Finally, this analysis was a simple pre/
post design, and passive partner notification services were pro-
vided by NGOs prior to the launch of APN. Future studies
could consider a randomized designed in order to assess the
effectiveness of APN in this population and setting. Despite
these limitations, this analysis is one of the first contributions to
the literature describing the implementation of APN among
PWID and other hard-to-reach populations in Central Asia.

5 | CONCLUSIONS

APN services were feasible in Central Asia, and were able to
be implemented alongside other HIV case-finding/management

services. Though positivity rates varied considerably across
countries, the addition of APN to a primarily PWID-focused
programme resulted in significant increases in the number of
partners recruited per index case, and significant reductions in
the number of index cases needed to find a new HIV-positive
partner. Focusing additional resources on APN, using good
practice tools and methods, may be a feasible way to improve
HIV case-finding among hard-to-reach populations.
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