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Summary

Background—Couples HIV testing and counselling (CHTC) is encouraged but is not widely
done in sub-Saharan Africa. We aimed to compare two strategies for recruiting male partners for
CHTC in Malawi’s option B+ prevention of mother-to-child transmission programme: invitation
only versus invitation plus tracing and postulated that invitation plus tracing would be more
effective.

Methods—We did an unblinded, randomised, controlled trial assessing uptake of CHTC in the
antenatal unit at Bwaila District Hospital, a maternity hospital in Lilongwe, Malawi. Women were
eligible if they were pregnant, had just tested HIV-positive and therefore could initiate
antiretroviral therapy, had not yet had CHTC, were older than 18 years or 16-17 years and
married, reported a male sex partner in Lilongwe, and intended to remain in Lilongwe for at least
1 month. Women were randomly assigned (1:1) to either the invitation only group or the invitation
plus tracing group with block randomisation (block size=4). In the invitation only group, women
were provided with an invitation for male partners to present to the antenatal clinic. In the
invitation plus tracing group, women were provided with the same invitation, and partners were
traced if they did not present. When couples presented they were offered pregnancy information
and CHTC. Women were asked to attend a follow-up visit 1 month after enrolment to assess social
harms and sexual behaviour. The primary outcome was the proportion of couples who presented to
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the clinic together and received CHTC during the study period and was assessed in all randomly
assigned participants. This study is registered with ClinicalTrials.gov, number NCT02139176.

Findings—Between March 4, 2014, and Oct 3, 2014, 200 HIV-positive pregnant women were
enrolled and randomly assigned to either the invitation only group (n=100) or the invitation plus
tracing group (n=100). 74 couples in the invitation plus tracing group and 52 in the invitation only
group presented to the clinic and had CHTC (risk difference 22%, 95% CI 9-35; p=0:001) during
the 10 month study period. Of 181 women with follow-up data, two reported union dissolution,
one reported emotional distress, and none reported intimate partner violence. One male partner,
when traced, was confused about which of his sex partners was enrolled in the study. No other
adverse events were reported.

Interpretation—An invitation plus tracing strategy was highly effective at increasing CHTC
uptake. Invitation plus tracing with CHTC could have many substantial benefits if brought to
scale.

Introduction

In 2011, Malawi was the first country to implement option B+, a prevention of mother-to-
child transmission (PMTCT) programme designed to provide all pregnant and breastfeeding
HIV-positive women with free lifelong antiretroviral therapy from the time of HIV
diagnosis, irrespective of CD4 cell count or clinical stage. Many other countries in the
region have followed suit? and WHO has endorsed this approach. Option B+ was designed
to reduce mother-to-child transmission, morbidity, and mortality in HIV-positive women,
and HIV transmission to HIV-negative sex partners. Since option B+ implementation,
antenatal HIV testing and counselling (HTC) and provision of immediate antiretroviral
therapy has expanded rapidly* with corresponding reductions in mother-to-child
transmission rates.>

Despite these advances, important challenges remain in option B+. Most loss of women
from the option B+ programme occurs immediately after initiation.6 The odds of no follow-
up are five times higher in women initiating antiretroviral therapy for pregnancy than in
those initiating antiretroviral therapy for clinical indication.® Difficulties with HIV status
disclosure to sex partners contributes to early loss from option B+; women who cannot
disclose often default (ie, do not return for antiretroviral therapy pickup <60 days after their
scheduled appointment).”

Couples HTC (CHTC) is an effective strategy for supporting HIV status disclosure in HIV-
positive women. During CHTC, both members of a couple learn their own and their
partner’s HIV status from a counsellor. WHO has encouraged CHTC for mutual awareness
of HIV status,8 treatment as prevention, behavioural HIV prevention,®10 and prevention of
mother-to-child transmission.11:12

Despite the many known benefits of CHTC, uptake remains low in antenatal settings
throughout the region, including Bwaila Hospital,13 suggesting a need for partner
recruitment strategies. Provider-supported strategies have been more effective than patient-
led strategies for partner recruitment.14-17 However, provider-supported partner-recruitment
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strategies have not been assessed within the context of an option B+ programme, nor have
they been assessed with CHTC as the primary outcome. Typically they have been used to
promote individual testing.

We aimed to compare two strategies for recruiting male partners for CHTC: invitation only
versus invitation plus tracing. We hypothesised that invitation plus tracing would be the
most effective. We also assessed whether each strategy was associated with 1 month option
B+ retention, sexual behaviour changes, HIV test results for men (known HIV-positive, new
HIV-positive, or HIVV-negative), and linkage of men to care.

Study design and participants

We did an unblinded, randomised, controlled trial comparing an invitation only strategy of
recruitment with an invitation plus tracing strategy in the antenatal unit at Bwaila District
Hospital, a maternity hospital in Lilongwe, Malawi, providing antenatal care to 13 500
pregnant women annually. Bwaila has offered option B+ services since 2011. During this
period, the clinic was staffed with two counsellors who provided opt-out HTC to all
pregnant women at their first antenatal visit unless they were already taking antiretroviral
therapy or had a documented HIV-positive test or HIVV-negative test (<3 months ago) in
their health passport. HIVV-positive women were routinely offered antiretroviral therapy at
the time of diagnosis. Immediately before the study, at the first antenatal visit, most women
presented alone and received individual HTC; about 10% presented with a partner and
received CHTC. Women were typically encouraged to return for a subsequent antenatal visit
with a male partner, but this was uncommon (about 1%).

All women presenting to Bwaila antenatal care clinic for their first antenatal visit without a
documented HIV status were tested for HIV with routine opt-out HTC clinical procedures.
Many HIV-positive women with CD4 counts of more than 500 cells per pL enrolled in
another study (PROMISE, NCT01253538) and these women were not eligible for
participation in this study. Study screening of HIV-infected women occurred after HTC
post-test counselling. Women were eligible if they were pregnant, older than 18 years or 16—
17 years and married, had not received CHTC at that visit, intended to remain in Lilongwe
for 1 month, and had a locatable sex partner in Lilongwe. Women who were already
receiving antiretroviral therapy were not eligible. Eligible women who refused to participate
in this study were asked to fill out a refusal form with reasons for refusal. Eligible women
who wished to participate provided written informed consent and locator information and
responded to an interviewer-administered questionnaire about demographics, HTC history,
and sexual behaviour. They then received their randomised assignment; those assigned to
invitation plus tracing signed a contract permitting partner tracing. Approval was provided
by National Health Sciences Research Committee of Malawi and UNC School of Medicine
Institutional Review Board. The protocol is available online.
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Randomisation and masking

Procedures

Women were randomly assigned (1:1) to either the invitation only group or the invitation
plus tracing group with block randomisation (block size=4) by a biostatistician. Randomised
assignments were placed in sealed envelopes and numbered consecutively. A study nurse
opened the envelopes and informed participants of assignment. Study staff were aware of
randomisation assignment; clinic staff were not informed of randomisation assignment, but
might have learned of it from participants or colleagues.

In both groups, female participants (indexes) were given one invitation inviting a male
partner with the message: “At Bwaila Hospital we are providing family-focused services for
pregnant women and their male partners. We ask you to accompany your partner to the
antenatal clinic so that we can provide you with important health information.” The
invitation did not disclose the index’s HIV-positive status or mention CHTC, as formative
work suggested a general health message would enhance acceptability. A trained research
nurse worked with each index to identify an appointment date within 1 week and wrote this
on the invitation, but indexes were told they could present at any time. Indexes were told
they could disclose their HIV status on their own or through cHCT.

In the invitation plus tracing group, women signed a contract granting permission for a
community health worker to trace the partner if he did not present within 1 week. Female
partners provided male partner locator information, including phone numbers, physical
addresses, and directions. Men were traced by a community health worker employed full-
time as part of the research team. During phone and community encounters, the community
health worker used messages consistent with the invitation. He did not disclose the index’s
HIV status or mention CHTC. He discussed strategies to help participants overcome barriers
to attendance and then agree on a day and time to attend. These encounters were about 5
min. The community health worker was supposed to make three phone attempts followed by
three community attempts. Phone tracing was supposed to be initiated just after the couple
appointment date, and physical tracing just after this, although in practice phone tracing
often extended for several weeks with corresponding delays in physical tracing.

About 1 week after the initial visit, women were asked to present with partners for a couple
visit. Both partners received information on pregnancy topics, including nutrition, tobacco,
alcohol, malaria, antenatal care-seeking, facility delivery, and the importance of CHTC by a
research nurse. They were then offered opt-out CHTC by clinic counsellors, consisting of
couple pre-test counselling, HIV testing, and couple post-test counselling. Male partners
then provided informed consent and completed an interviewer-administered enrolment
questionnaire. If one or both partners had already tested HIVV-positive and disclosed to their
partner, they were typically not retested. For HIV-positive male partners not receiving
treatment, a Pima (Alere, Waltham, MA, USA) CD4 cell count test was done, and they were
referred for HIV care and treatment.

1 month after enrolment, indexes were asked to attend a study follow-up visit, coinciding
with their first antiretroviral therapy refill appointment. At this visit, women were asked
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about their experience with HIV prevention and treatment behaviour and social harms.
Consistent with other studies in Lilongwe, a transport allowance was provided for each
study visit.

Data were obtained on paper forms by trained research staff in Chichewa and double entered
into a password-protected Microsoft Access database on a secure server. Entries were
compared and discrepancies were reconciled. The study database was merged with
electronic medical records from the antenatal option B+ programme at Bwaila Hospital
using unique identifiers. A trained research assistant linked men to the electronic medical
records of an adjacent antiretroviral therapy clinic, Martin Preuss Centre, using names,
addresses, dates, and ages. If all information was concordant, they were regarded as linked
to care. The principal investigator adjudicated a few entries that were similar, but not
identical. Electronic records were administered by Lighthouse Trust.

The primary outcome was the proportion of couples who presented to the clinic together and
received CHTC from enrolment through to the study closure date, which was Jan 2, 2015.
For this analysis, CHTC refers to counsellor-assisted mutual disclosure, irrespective of
whether both partners received an HIV test. We also assessed HIV status of men, proportion
of HIV-positive men newly diagnosed, and proportion of newly diagnosed HIV-positive
men linked to care as secondary outcomes. The proportion of indexes who defaulted was
assessed by use of clinic records. The proportion of women who reported unprotected sex at
baseline and no unprotected sex (either through abstinence or consistent condom use) at
follow-up was used to assess initiation of safe sex.

Statistical analysis

To have 96% power to detect a difference of 25% CHTC uptake in the invitation only group
and 50% CHTC uptake in the invitation plus tracing group, with a two-tailed test and an a
level of 0-05, we decided on a sample size of 100 women per group. We calculated risk
differences comparing outcomes between the two groups using generalised linear models
with identity links and binomial distributions. Time to CHTC was calculated with the
Kaplan-Meier estimator. These analyses were done on an intention-to-treat basis on the basis
of study group assignment. We calculated risk ratios assessing factors associated with 3
month CHTC with log-binomial regression models. The primary outcome was assessed 3
months after enrolment because all participants had at least 3 months of follow-up. An a
level of 0-05 was deemed statistically significant and an a level of 0-1 was regarded as a
statistical trend. We analysed data with Stata version 12.1. This trial is registered with
ClinicalTrials.gov, number NCT02139176.

Role of the funding source

The funder of the study had no role in study design, data collection, data analysis, data
interpretation, or writing of the report. The corresponding author had full access to all the
data in the study and had final responsibility for the decision to submit for publication.
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Between March 4, 2014, and Oct 3, 2014, 576 women were tested individually and
diagnosed with HIV at Bwaila antenatal care clinic. Of these women, 175 (30%) were
referred to the PROMISE trial (NCT01253538) and 65 (11%) were not screened at all
because of study staffing issues. Of 336 women screened, 220 (65%) were eligible for
enrolment in this study. The main reason for ineligibility was not having a sex partner in
Lilongwe (figure 1). 200 (91%) women provided consent and were enrolled in the study and
20 (9%) women refused participation. Of these, only four (20%) filled out a refusal form.
They described not having time (n=2), not believing the partner would present, and wanting
to consult a partner before research participation as reasons for refusal. All four reported that
they had disclosed or expected to disclose their HIV-positive status to their partner; none
reported fear of abandonment or violence. The median age of participants was 26 years (IQR
22-30 years). Before enrolment, 22 (11%) women of the 200 enrolled had never been tested,
141 (71%) had previously tested HIV-negative, and 35 (18%) had previously tested HIV-
positive, based on self-report. Baseline characteristics had a similar distribution between
groups (table 1).

Nearly all women (99%) planned to give the invitation to a man they were married to, living
with, and believed to be the father of their current pregnancy. Median relationship length
was 4 years (IQR 1-8 years). 125 women (63%) had never learned their partner’s HIV
status. With respect to partner HIV status disclosure, 81 (46%) of 175 feared partner anger,
19 (37%) feared abandonment, and 64 (11%) feared being physically hurt.

In the invitation only group, 52 of 100 couples presented for CHTC compared with 74 of
100 in the invitation plus tracing group (p=0-001). In the first week, presentation was nearly
identical: 43 from the invitation only group and 42 from the invitation plus tracing group.
After initiation of tracing, presentation was substantially higher in the invitation plus tracing
group (figure 2). Of the 100 men in the invitation plus tracing group, 51 presented without
tracing, 18 presented after phone tracing, three presented after community tracing, and two
presented after both phone and community tracing. 12 men were not traceable with no phone
number or no locatable physical address and 14 did not present despite tracing (nine by
phone, one in the community, and four by both). From the 18 men who presented after
phone tracing, 15 presented before or at the female partner’s antiretroviral therapy refill
visit. Of the five men who needed home tracing, only one presented within this period.

From the 126 men who presented, 122 (97%) presented within 3 months of index enrolment.
Those in the invitation plus tracing group were 1-35 times (95% CI 1-07-1-69) more likely
to present within 3 months than those in the invitation only group. This association was not
confounded by any baseline factors. Few other baseline factors were associated with partner
presentation within 3 months (table 2). A partner was more likely to present if the index
already knew he was HIV-infected, but this was a minority of partners (table 2). A partner
was less likely to present if the index was afraid of being hurt, abandoned, or yelled at (table
2).
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Of the 126 couples who presented, in 16 (13%) both partners tested for HIV, in 90 (71%)
only the male partner tested for HIV, and in 20 (16%) neither partner tested for HIV. Those
who did not test already had documented HIV test results. Of the 126 male partners, 36
(29%) were HIV-negative, 59 (47%) were HIV-positive and newly diagnosed, and 31 (25%)
were HIV-positive and previously diagnosed with no difference between groups (p=0-7). Of
the 90 HIV-positive men, 15 (17%) were already on antiretroviral therapy with no
differences between groups. Four HIV-positive men not receiving antiretroviral therapy had
missing CD4 cell count results. Of the remaining 71 HIV-positive men, 14 (20%) had CD4
counts of more than 500 cells per pL, 13 (18%) had CD4 counts of 350-499 cells per L, 24
(34%) had CD4 counts of 200-349 cells per uL, and 20 (28%) had CD4 counts of less than
200 cells per uL, with no difference between groups (p=0-354). Newly diagnosed HIV-
positive men in the invitation plus tracing group were more likely to be linked to care than
were those in the invitation only group (table 3).

Data from clinic records suggest that women in the invitation only group were more likely to
have defaulted from the option B+ programme at 1 month than were women in the invitation
plus tracing group (table 3). Of the 74 women whose partners did not present, 17 (23%)
defaulted, and of the 126 women whose partners did present nine (7%) defaulted (p=0-001).

182 women (91%) presented for a 1 month study visit. 58 women had not presented with a
partner. Reported reasons for non-presentation of partners were 24 (41%) not having time,
14 (24%) not wanting to come to antenatal care, 11 (19%) not interested in health
information, five (9%) being away, and three (6%) being sick or injured. 55 (95%) of these
women reported giving their partner the invitation. 48 (83%) reported disclosing their HIV
status. 29 (62%) reported no reaction from the partner, ten (21%) reported support, six
(13%) sadness, one (2%) worry, and one (2%) anger. One response was missing.

None of the women in the invitation only group and three women (3%) in the invitation plus
tracing group reported social harms (p=0-2): two reported that their partners left them, one
felt blamed for bringing HIV into the relationship, even though the man’s HIV status was
unknown. These social harms occurred before tracing was initiated. No women reported
physical violence as a result of the study. Of 181 women with follow-up data, two reported
union dissolution, one reported emotional distress, and none reported intimate partner
violence. One male partner, when traced, was confused about which of his sex partners was
enrolled in the study, and this led to a dispute with a partner, who was not in the study. No
other adverse events were reported.

Sexual behaviour between study partners became safer in both groups after study initiation.
At enrolment, 191 (96%) of 200 women reported at least one unprotected sex act in the past
month; this decreased to 76 (42%) of 182 at follow-up and differed by couple’s HIV status:
nine (25%) of 36 serodiscordant couples, 40 (45%) of 88 concordant positive couples, and
27 (47%) of 58 status unknown couples (p=0:07). Of the 182 indexes with baseline and
follow-up data, safer sex initiation was reported by 57 (61%) of 94 in the invitation plus
tracing compared with 42 (48%) of 88 in the invitation only are (p=0-08).
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Discussion

More than half of women were able to recruit male partners to CHTC with invitation alone;
with the addition of tracing, nearly three-quarters were able to recruit male partners for
CHTC. Women who were afraid of their partners’ reactions were less likely to present for
CHTC and women who already knew of their partners’ HIV-positive status were more likely
to present. Women in the invitation plus tracing group were less likely to default early from
the option B+ programme and more likely to initiate safer sex practices. Both strategies
identified a substantial number of HIV-positive men previously unaware of their HIV status
and most of them were in need of treatment.

To our knowledge, this is the first assessment of a provider-based recruitment strategy
(invitation plus tracing) within an option B+ setting. Provider-based recruitment strategies
are more effective than patient-based strategies,1~19 although more costly.29 We attempted
to minimise costs in the provider-based tracing group by first having patients trace partners
(free), by next using phone tracing (low-cost), and by finally using community-based tracing
(higher-cost). Our finding that the most successful provider tracing was phone-based is
encouraging because this is a low-cost replicable method. Furthermore, our intervention was
done within a setting in which provider-based strategies are highly cost-effective: a high
prevalence epidemic with low awareness of HIV status in men.21.22

Our interventions had several unique features. First, the invitations and tracing messages
focused on health information in the context of pregnancy, and male partners were not
informed of HIV status exposure by the clinic until CHTC. This message choice allowed
women to decide whether to disclose on their own, or use CHTC as a disclosure strategy,
which probably improved acceptability and ultimately uptake. Another unique feature was
use of CHTC, rather than individual HTC as part of this partner notification programme;
CHTC is associated with important prevention, treatment, and PMTCT benefits,911.12.23
and has been promoted by WHO.8 Next, giving women an initial HIV test during the first
antenatal encounter meant that all women learned their own HIV status, even if they did not
present with a partner. Not testing women at an initial encounter and waiting for CHTC
lowers overall maternal testing.24 Finally, clinic-based CHTC was used, rather than home-
based CHTC,2 because of evidence that this would help link men to care.

Recruitment enhancements might have increased uptake of CHTC further. Many men
expressed willingness to present to the clinic, but did not attend because of work
commitments. Offering periodic weekend clinics would potentially increase CHTC uptake
further. In a large urban catchment area, the community health worker was not able to locate
many physical addresses. Having the community health worker obtain tracing information
from participants, rather than relying on a research nurse, might have resulted in being able
to locate more partners in the community. Use of a computer mapping programme with a
street view might also have helped identify physical addresses. Finally, physical tracing was
often initiated later than indicated, and earlier physical tracing might have been more
effective.
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Partner presentation in the invitation groups was higher than partner presentation rates
reported in similar antenatal-based invitation programmes.14-16 Increased uptake might be
due to the decision to restrict the population to women with partners living in Lilongwe.
Another explanation for increased uptake is increased acceptance of HIV status in a
maturing HIV epidemic with a strong antiretroviral therapy programme. Another factor
might have been the provision of a research-related transport reimbursement, which could
have served to incentivise participation.

Invitation plus tracing has great potential as an intervention to achieve WHO 90-90-90
targets: 90% of HIV-positive people aware of their HIV status, 90% of eligible people
retained in care, and 90% virally suppressed. Nearly half of the men we identified were
HIV-positive and previously unaware of their HIV status. Furthermore, two-thirds of these
HIV-infected men were treatment-eligible, but not on treatment, and many were linked to
care after CHTC. However, linkage to care was low, and additional research is needed to
explore how to improve this outcome.

Women randomly assigned to the invitation plus tracing group had half the rate of option B+
early default seen in the invitation only group. Additionally, women in the invitation only
group had lower 1 month default than did women in the general clinic population in the
period just before to the study. The mechanism underlying these findings needs to be better
understood. The invitation or CHTC process might have encouraged HIV status disclosure,
eliminating the need to hide pills or care-seeking, and thus facilitating retention in care. A
related possibility is that men provided motivation, social support, or reminders once they
knew their partners were HIV-positive. Research exploring these mechanisms is underway,
and is needed to help improve CHTC counselling. Irrespective of mechanism, the finding
that CHTC is associated with increased retention at 1 month is noteworthy because the
option B+ initiation period has been associated with very high loss, and male involvement
could enhance retention.®

Our study has important implications for HIV prevention. Improved care-seeking is likely to
result in “treatment as prevention” for HIV-discordant couples.® Additionally, unprotected
sex decreased markedly after CHTC, especially in HIV-discordant couples, a finding
reported in many sub-Saharan African settings.%10:23 Furthermore uptake of safer sexual
behaviours improved more in the invitation plus tracing group, an important benefit of the
intervention. The reports of condom use might be over-estimates because of socially
desirable reporting, especially since we encouraged condom use throughout the study
period. However, we are sceptical that this is the main explanation because condom
distribution records correlated well with self-reported condom use.

Few social harms were reported, a finding consistent with other research.1® Additionally,
those concerned about partner anger, violence, or abandonment were less inclined to return
with a partner. These findings suggest women can judge whether partner recruitment is safe.
A related observation is that HI\VV-positive women who already knew their partners’ HIV
status were more likely to return with a partner than were women who did not because these
relationships were probably considered safer. Male partner recruitment should be
encouraged, but not mandated.
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Our study population was highly representative of HI\VV-positive women with partners in
Lilongwe, especially those with CD4 counts of less than 500 cells per pL, as enrolment and
retention both exceeded 90%. However, our study is not representative of women who have
no partners, partners outside of Lilongwe, or non-primary partners. Research is needed to
explore how to recruit these men who might be more difficult to reach. Additionally, our
study was done in a small population in one setting. Replication in a range of clinics is
needed to assess robustness in other settings and outside of the research context.

Assessment of the long-term effects in a larger population is the next step. We postulate that
invitation plus tracing plus CHTC would improve long-term retention and virological
outcomes in HIV-positive women; linkage to care, retention, and virological outcomes in
HIV-positive men; HIV prevention outcomes in HIVV-negative men; and HIV acquisition
outcomes in infants. A planned randomised controlled trial will explore these essential
questions.

As option B+ is brought to scale in sub-Saharan Africa, male partner engagement is a crucial
opportunity to improve a range of behaviour that could ultimately improve maternal, infant,

and male partner health. These family-oriented option B+ approaches, such as CHTC, could
have profound public health benefits.
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Research in context
Evidence befor e this study

We searched PubMed on March 28, 2015, using the search terms “partner notification”,
“contract notification”, “provider referral”, or “case finding” and “HIV”, and “Africa”,
with no language restrictions, yielding 183 references. Articles were included if they
were done in sub-Saharan Africa, included provider-based partner tracing of an HIV-
positive index in a clinical setting, and reported the proportion of partners who presented.
Bibliographies of articles meeting these criteria, and two systematic reviews, were
searched and the same criteria were applied. The search yielded two articles. A single-
site randomised controlled trial was done in a sexually transmitted infection clinic in
Malawi from 2008 to 2009 in which 240 participants were randomly assigned to passive
referral, provider referral, or contract referral. The proportions of locatable partners who
presented were 24% (passive referral), 51% (provider referral), and 51% (contract
referral) and a multisite programme assessment that was done in antenatal care, voluntary
counselling and testing, and inpatient facilities in Cameroon from 2009 to 2010. In the
multisite study, 1462 participants selected the type of partner referral they preferred for
each named partner: passive referral (20%), provider referral (60%), contract referral
(14%), or no referral (7%). Overall, 84% of partners were notified, and 67% of these
were tested for HIV; findings were not disaggregated by notification method.
Additionally, one article was identified describing a cluster randomised controlled trial
comparing passive referral to provider referral in 18 primary care facilities in Kenya.
This study commenced in 2012 and excluded pregnant women.

Added value of this study

To our knowledge, this is the first randomised assessment of a contract referral strategy
(invitation plus tracing) within an antenatal setting in sub-Saharan Africa. It is also the
first assessment of any contract referral strategy within an option B+ antenatal setting and
the first to assess antiretroviral therapy retention as an outcome. Additionally, previous
interventions did not integrate a highly effective recruitment strategy (contract referral)
with a highly effective HIV counselling and testing strategy (couple HIV counselling and
testing). Our assessment of a contract referral strategy plus couple HIV counselling and
testing in an option B+ setting is a novel and important contribution. Partner testing
increases when provider-based strategies are available. This reported increase is apparent
irrespective of whether the provider-based strategy is assigned through randomisation or
selected by the patient, and irrespective of whether the testing modality is individual HI\V
counselling and testing or couple HIV counselling and testing.

Implications of all the available evidence

As option B+ is brought to scale in sub-Saharan Africa, male partner engagement is a
crucial opportunity to improve a range of behaviours that could ultimately improve
maternal, infant, and male partner health. Family-oriented option B+ approaches could
have profound public health benefits. Invitation plus tracing strategies could play a
crucial part in engaging male partners.
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576 tested for HIV between March 4, 2014, and
Oct 3, 2014, at Bwaila antenatal care centre

240 not screened

| 65 missed
175 referred to PROMISE
A
336 screened for eligibility
116 ineligible

98 no partner in Lilongwe
3 were aged 15 years or younger
6 already received CHTC

P
9 women left Lilongwe
A 4
220 eligible
—» 20 refused to participate
A
200 enrolled

v

200 randomly assigned

|
v

v

100 assigned to invitation

100 assigned to invitation

only group plus tracing group
12 lost to 1 month 6 lost to 1 month
> follow-up > follow-up
(reasons (reasons
unknown) unknown)
A 4 A

88 followed up after 1 month

94 followed up after 1 month

Figurel. Trial profile
CHTC=couple HIV testing and counselling.
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Invitation plus tracing 100 34 32 30 27 24 20

Figure 2. Kaplan-Meier curve of timeto presentation of male partnersat couplesHIV testing

and counselling

The vertical line at 8 days shows the time when tracing was supposed to be initiated.
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Baseline characteristics

Table 1

Invitation Invitation plus
only group tracing group

(n=100) (n=100)
Age (years)
16-17 1(1%) 1 (1%)
18-25 43 (43%) 43 (43%)
26-35 52 (52%) 52 (52%)
236 4 (4%) 4 (4%)
Education
Primary not completed 44 (44%) 44 (44%)
Primary completed 14 (14%) 16 (16%)
Secondary not completed 27 (27%) 25 (25%)
Secondary completed 15 (15%) 15 (15%)
Material floor of houseis made of
Dirt or dung 29 (29%) 22 (22%)
Cement or tile 71 (71%) 78 (78%)
Hunger in the past month
No 84 (84%) 85 (85%)
Yes 16 (16%) 15 (15%)
Earnsasalary
No 96 (96%) 92 (92%)
Yes 4 (4%) 8 (8%)
Trimester of pregnancy
First 13 (13%) 16 (16%)
Second 72 (72%) 72 (72%)
Third 15 (15%) 12 (12%)
Primiparous
No 82 (82%) 85 (85%)
Yes 18 (18%) 15 (15%)
Duration with partner (years)
<1 28 (28%) 32 (32%)
1-5 23 (23%) 26 (26%)
>5 49 (49%) 42 (42%)
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Invitation Invitation plus
only group  tracing group

(n=100) (n=100)
FemaleHTC history*
Never tested 12 (12%) 10 (10%)
Previously negative 69 (70%) 72 (73%)
Previously positive 18 (18%) 17 (17%)
PreviousCHTC
No 80 (80%) 78 (78%)
Yes 20 (20%) 22 (22%)
Previousdisclosureto a partnerJr
No 19 (22%) 16 (18%)
Yes 69 (78%) 74 (82%)
Female perception of partner HTC history
No test or does not know 64 (64%) 61 (61%)
Negative 27 (27%) 28 (28%)
Positive 8 (8%) 11 (11%)
Indeterminate 1 (1%) 0
Number of sex actsin past month¥
None 3 (3%) 2 (2%)
1-7 43 (43%) 37 (37%)
8-14 38 (38%) 40 (40%)
=15 times 16 (16%) 21 (21%)
Condom usein last three sex actst
Never 95 (95%) 98 (98%)
1-2 times 2 (2%) 1 (1%)
3 times 3 (3%) 1 (1%)
Morethan one sex partner in the past year
No 76 (76%) 85 (85%)
Yes 24 (24%) 15 (15%)
Believes partner hashad other partnersin the past year:t
No 19 (19%) 14 (14%)
Uncertain 42 (42%) 46 (46%)
Yes 39 (39%) 40 (40%)

Participant ever yelled at or threatened by partneri
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Invitation Invitation plus
only group  tracing group
(n=100) (n=100)
No 51 (51%) 52 (52%)
Yes 49 (49%) 48 (48%)
Participant ever physically hurt by partner:c
No 86 (86%) 89 (89%)
Yes 14 (14%) 11 (11%)

Data are n (%). Responses are based on self-report by female participants.

HTC=HIV testing and counselling. CHTC=couple HIV testing and counselling.

*
Responses missing for two women; the denominator is 99 in each column.

TOnIy in those who previously tested; the denominator is 88 in the invitation only group and 90 in the invitation plus tracing group.

iRestricted to the partner that the woman planned to invite to the clinic.
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Factors associated with male presentation within a 3 month period

Table 2

CHTC Total Unadjustedrisk pvalue
ratio (95% ClI)

Invitation only group 52 100 1
Invitation plus tracing group 70 100 1.35(1.07-1-69) 0-01
Age (years)

16-25 51 88 1

26-35 66 104  1.10(0-87-1-38) 04

=36 5 8 1.08 (0:61-1:90) 0-8
Education

No secondary 65 118 1

At least some secondary 57 82 1.26 (1.02-1-57) 0-04
Material floor of house is made of

Dirt or dung 29 51 1

Cement or tile 93 149 1.10(0-84-1-44) 05
Hunger in the past month

No 104 169 1

Yes 18 31 094 (0:68-1-30) 0.7
Earns salary

No 114 188 1

Yes 8 12 1.10(0-73-1.67) 07
Trimester

First 19 29 1

Second 90 144  0.95(0:71-1-28) 0-8

Third 13 27 0-73 (0-46-1-18) 02
Primiparous

No 101 167 1

Yes 21 33 1.05 (0-79-1-40) 0.7
Duration with partner (years)

<1 year 38 60 1

1-5 years 32 49 1.03(0-78-1.37) 0-8

>5 years 52 91  0-90 (0-69-1-17) 0-4
Female HTC history™

No previous results 14 22 1

Previously negative 79 141 088 (0-62-1-25) 05

Previously positive 28 35 126 (0-88-1-80) 0-2
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CHTC Total Unadjustedrisk pvalue
ratio (95% ClI)

Previous CHTC

No 97 158 1

Yes 25 42 097 (0-73-1.28) 0-8
Previous disclosure to a partner*

No 18 3% 1

Yes 90 143 1.22 (0-87-1-73) 03
Female perception of partner HTC historyT

No test or does not know 69 125 1

Negative 36 55 119 (0:92-1-52) 0-2

Positive 16 19 1.53(1.19-1.96) 0-001
Number of sex acts with main partner in past month

<7 50 85 1

>8 72 115 1.06 (0-85-1-34) 06
Condom use in past three sex acts with main partner

Never 116 193 1

1-3 times 6 7 143 (1.03-1-97) 0-03
>1 sex partner in past year

No 94 161 1

Yes 28 39 1.23(0:97-1-56) 0.09
Believes partner has had other partners in the past year

No 21 33 1

Uncertain 55 88 098 (0:72-1-33) 09

Yes 46 79 0-92 (0-67-1-26) 0-6
Participant yelled at or threatened by partner

No 66 103 1

Yes 56 97  0-90 (0-72-1-13) 04
Participant physically hurt by partner

No 106 175 1

Yes 16 25  1.06 (0-77-1-45) 07

Fear of partner being angryJr

No 61 94 1

Yes 41 81 0-78 (0-60-1-01) 0-06
Fear of being leftt

No 71 111 1

Yes 31 64 0-76 (0-57-1-01) 0-06
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CHTC Total Unadjustedrisk pvalue
ratio (95% ClI)

Fear of being hurtt

No 95 156 1

Yes 7 19 0-60 (0-33-1:10) 01
Fear of partner telling otherst

No 4 9 1

Yes 98 166 1.33 (0:63-2:79) 0-5

Page 21

For this analysis, we restricted the primary outcome to those partners who presented within 3 months of the initial female visit. All participants
were capable of having at least 3 months of follow-up. 4 of 126 men presented after 3 months and were deemed non-presenters in this analysis. All

characteristics are based on reports by the female index at baseline. CHTC=couple HIV testing and counselling.

CHTC=couple HIV testing and counselling.

*
In patients who had a previous HIV test.

TNumbers do not add up to 200 because of missing data.

t

questions, which was intentional).
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Trial outcomes

Table 3

Invitation Invitation plus  Risk difference (95% CI)

only group tracing group
Men who presented to clinic and received CHTC  52/100 (52%)  74/100 (74%) 22:0% (89 t0 35:1)
Proportion who were HIV-positive 37/52 (71%) 53/74 (72%) 0-5% (-15-7 to 16-6)
New HIV-positive diagnosis (of all positives) 26/37 (70%) 33/53 (62%) —8:0% (-28-1 to 12:1)
New HIV-positive men linked to care 5/26 (19%) 15/33 (46%) 26:2% (2-4 to 50-0)
CD4 count <500 cells per L™ 25/31(81%)  32/40 (80%) ~0-6% (196 t0 18:3)
Female had 1 month default 17/100 (17%)  9/100 (9%) -8.0% (-17-3 t0 1.3)
Uptake of abstinence or consistent condom use 42/88 (48%) 57/94 (61%) 12:9% (-1-5% to 27-3%)
Social harms 0/87 3/94 (3%) 3:2% (-2-1% to 8-4%)

Data are n/N (%), unless otherwise specified.

*
In patients not receiving antiretroviral therapy.
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