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Abstract

Background

AU : Pleaseconfirmthatallheadinglevelsarerepresentedcorrectly:Optimizing services to facilitate engagement and retention in care of people living with HIV

(PLWH) on antiretroviral therapies (ARTs) is critical to decrease HIV-related morbidity and

mortality and HIV transmission. We systematically reviewed the literature for the effective-

ness of implementation strategies to reestablish and subsequently retain clinical contact,

improve viral load suppression, and reduce mortality among patients who had been lost to

follow-up (LTFU) from HIV services.

Methods and findings

We searched 7 databases (PubMed, Cochrane, ERIC, PsycINFO, EMBASE, Web of Sci-

ence, and the WHO regional databases) and 3 conference abstract archives (CROI, IAC,

and IAS) to find randomized trials and observational studies published through 13 April

2020. Eligible studies included those involving children and adults who were diagnosed with

HIV, had initiated ART, and were subsequently lost to care and that reported at least one

review outcome (return to care, retention, viral suppression, or mortality). Data were

extracted by 2 reviewers, with discrepancies resolved by a third. We characterized reen-

gagement strategies according to how, where, and by whom tracing was conducted. We

explored effects, first, among all categorized as LTFU from the HIV program (reengagement

program effect) and second among those found to be alive and out of care (reengagement

contact outcome). We used random-effect models for meta-analysis and conducted
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subgroup analyses to explore heterogeneity. Searches yielded 4,244 titles, resulting in 37

included studies (6 randomized trials and 31 observational studies). In low- and middle-

income countries (LMICs) (N = 16), tracing most frequently involved identification of LTFU

from the electronic medical record (EMR) and paper records followed by a combination of

telephone calls and field tracing (including home visits), by a team of outreach workers

within 3 months of becoming LTFU (N = 7), with few incorporating additional strategies to

support reengagement beyond contact (N = 2). In high-income countries (HICs) (N = 21

studies), LTFU were similarly identified through EMR systems, at times matched with other

public health records (N = 4), followed by telephone calls and letters sent by mail or email

and conducted by outreach specialist teams. Home visits were less common (N = 7) than in

LMICs, and additional reengagement support was similarly infrequent (N = 5). Overall, reen-

gagement programs were able to return 39% (95% CI: 31% to 47%) of all patients who were

characterized as LTFU (n = 29). Reengagement contact resulted in 58% (95% CI: 51% to

65%) return among those found to be alive and out of care (N = 17). In 9 studies that had a

control condition, the return was higher among those in the reengagement intervention

group than the standard of care group (RR: 1.20 (95% CI: 1.08 to 1.32, P < 0.001). There

were insufficient data to generate pooled estimates of retention, viral suppression, or mortal-

ity after the return.

Conclusions

While the types of interventions are markedly heterogeneity, reengagement interventions

increase return to care. HIV programs should consider investing in systems to better charac-

terize LTFU to identify those who are alive and out of care, and further research on the opti-

mum time to initiate reengagement efforts after missed visits and how to best support

sustained reengagement could improve efficiency and effectiveness.

Author summary

Why was this study done?

• Sustained engagement and retention in HIV care is critical for optimal HIV treatment

outcomes and reduced HIV transmission.

• For many people living with HIV, disengagement is inevitable during the long course of

HIV treatment.

• It remains unclear which combination of reengagement strategies are most effective and

under what conditions.

What did the researchers do and find?

• Our systematic review identified 37 studies (6 randomized trials and 31 observational

studies), 16 of which were conducted in low- and middle-income countries.
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• The majority of randomized trials were assessed as low risk (N = 3) or of some concern

(N = 3) regarding the methodological quality. Most cohort studies that had a control

condition were also assessed as good quality (N = 7 out of 10).

• Based on our meta-analysis, reengagement programs were able to return 39% of all

patients who were characterized as lost to follow-up, reengagement contact resulted in

58% return among those found to be alive and out of care.

• In 9 studies that had a control condition, the return was 20% higher among those in the

reengagement intervention group than the standard of care.

What do these findings mean?

• Despite marked heterogeneity of intervention characteristics, reengagement interven-

tions may increase return to care.

• Further research on the optimum time to initiate reengagement efforts after missed vis-

its and how to best support sustained reengagement could improve efficiency and

effectiveness.

Introduction

While sustained engagement and retention in HIV care are critical for optimal HIV treatment

outcomes and reduced HIV transmission, for many people living with HIV (PLWH), dis-

engagement is inevitable during the long course of HIV treatment. Reasons for disengagement

are varied in both high- and low-income settings, and include health system, structural, and

psychosocial barriers to care [1–7]. Many PLWH will return to care after a short gap without

intervention, while others will remain out of care for longer periods, resulting in clinical dete-

rioration, persistent viremia, and ongoing HIV transmission in the community [2,8,9]. Reen-

gagement interventions have the potential to hasten return by improving access to care and

assisting PLWH to overcome barriers to return.

Although outreach to those who are lost to follow-up (LTFU) forms part of many HIV pro-

gram operations, it remains unclear which combination of reengagement strategies are most

effective and under what conditions. Difficulties faced by reengagement programs include as a

first step enumerating those who have truly disengaged (are alive and out of care) as opposed

to those characterized as LTFU (which frequently includes PLWH who have died or trans-

ferred care). Programs are then faced with a number of strategies to incorporate depending on

expertise and resources. Reengagement strategies most frequently include attempts to contact

patients and encourage return, in some cases followed by specific strategies that support return

such as provider or patient notification systems [10], peer or provider navigation [11], inten-

sive case management and outreach follow-up [12], and transport support interventions.

Understanding which of the reengagement strategies’ components are most effective and

when the reengagement should be started and for whom could aid the development of future

reengagement programs.
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To characterize reengagement strategies and explore the effectiveness of reengagement pro-

grams on return to the care, we conducted a systematic review and meta-analysis of interven-

tions to improve return to care among PLWH lost to HIV programs globally.

Methods

Our search, screening, study selection, analysis, and methods were described and registered a

priori in PROSPERO (PROSPERO 2019 # CRD42019130436).

Inclusion criteria and outcome definitions

We included studies conducted in PLWH on antiretroviral therapy (ART) of any age and con-

sidered LTFU (unknown treatment outcomes) by HIV programs. Reengagement interventions

included strategies aimed at identifying care status among those LTFU and encouraging return

to care among those found alive and out of care. Interventions may have been directed toward

patients (such as peer or provider outreach into the community and navigation) and toward

providers and clinics (e.g., through reminders and alerts). We included observational studies

with or without comparators, randomized controlled trials (RCTs), and non-RCTs. Compara-

tive arms included standard of care (SOC) or other reengagement interventions.

We consider reengagement interventions to have 2 types of effects. First, the effect of the

entire program of reengagement (including the filtering of records and tracing to identify true

outcomes) as the effects of a “reengagement program” (Fig 1), which we broadly consider a

measure of “effectiveness.” This is in part motivated by the fact that activities to ascertain out-

comes often cannot be fully distinguished from activities to return patients (e.g., a telephone

Fig 1. Flow diagram depicting reengagement outcomes: (1) reengagement program outcome; and (2)

reengagement contact outcome.

https://doi.org/10.1371/journal.pmed.1003940.g001
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call to find the status of the patient could also influence return). In addition, the entire body of

effort that goes into returning a patient must include identifying the patient who is out of care,

and therefore efforts to classify is part of the programmatic reality of efforts to return patients.

The second type of effects are those of actually contacting a patient who is out of care. We call

this the effects of “reengagement contact,” which is analogous to “efficacy.” Additional study

outcomes included retention on ART, viral suppression, and all-cause mortality following sub-

sequent return at any time point as reported in the paper.

Search strategy

We searched 7 databases, which included PubMed, the Cochrane Central Register of Controlled

Trials, Education Resource Information Center (ERIC), PsycINFO, EMBASE, Web of Science,

the WHO regional databases (using Global Index Medicus metasearch engine), and conference

abstract archives on the websites of the Conference on Retroviruses and Opportunistic Infections

(CROI), the International AIDS Conference (IAC), and the International AIDS Society Confer-

ence on HIV Science (since 2017). We also searched for ongoing trials in the National Institutes

of Health’s trials registry at ClinicalTrials.gov and the WHO International Clinical Trial Regis-

tries Platform (ICTRP) and examined the bibliographies of included studies and other relevant

references. Details of our search strategy are provided in Appendix A in S1 Text.

Screening and data extraction

The abstract and full-text screening was done independently in Covidence [13] by 2 coauthors,

and discrepancies were resolved by a third author. After confirming eligibility, a single author

extracted data, verified by a second author. The following data were extracted from each

included study: (1) location; (2) study design; (3) population (sample size, age, sex, proportion

of key populations, inclusion/exclusion criteria); (4) intervention and comparator characteris-

tics; and (5) outcomes: primary and secondary outcomes, extracted when possible with

numerators, denominators, and/or measures of association (we extracted the number of all

patients who were LTFU, traced and successfully contacted, died, moved out, transferred clin-

ics, incarcerated, hospitalized, or lost for other reasons). Any discrepancies were resolved by

discussion among the authors.

Assessments of methodological quality, real-world relevance, and GRADE

We assessed the risk of bias according to the Cochrane Handbook [14] for RCTs or Newcas-

tle–Ottawa Scale tool criteria [15] for observational studies. To further assess the generalizabil-

ity of study findings, we used the PRECIS-2 checklist to assess how pragmatic or explanatory

studies included in the comparative analyses were [16]. We applied the tool’s 9 domains (eligi-

bility, recruitment/cohort selection, setting, organization, flexibility: delivery, flexibility: adher-

ence, follow-up, primary outcome, primary analysis) to determine how applicable findings

might be to real-world settings. We additionally evaluated the certainty of the body of evidence

contributing to pooled effect estimates for comparative analyses using criteria recommended

by the GRADE Working Group [17–21].

This study is reported as per the Preferred Reporting Items for Systematic Reviews and

Meta-Analyses (PRISMA) guideline (Appendix G in S1 Text).

Analysis

We calculated the proportion returned to care according to 2 outcome definitions (Fig 1). The

“reengagement program outcome” was calculated as the number who returned to care at the
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original clinic out of all LTFU after the intervention was initiated, and the second definition

was the number who returned to care at the original clinic after the intervention was initiated

among those who were identified to be alive and out of care (disengaged). The proportions

retained, virally suppressed, and died were calculated among those who returned to care. For

each individual study, we calculated the proportion and the score (Wilson) confidence inter-

vals [22] using the metaprop command in STATA (version 15.1). In studies that had a compar-

ator (control condition), the adjusted risk ratio (RR) or risk difference (RD) point estimate

and the lower and upper limits of the 95% confidence interval (CI) were extracted. We used

random effect models based on the inverse variance method (metan command in STATA v.

15.1) to pool the proportions or effect measures. We conducted subgroup analyses by study

design, country income, tracing type, time when tracing started, time when outcome mea-

sured, the definition of LTFU, number of tracing attempts, who traced the patient, and inter-

vention subtype. We conducted subgroup analyses to explore heterogeneity in results; chi-

squared tests for heterogeneity were used to check whether the true effect in all studies is the

same. We also quantified the heterogeneity using the I-squared measure.

We assessed the publication bias visually using a funnel plot (the standard normal deviation

of intervention effect estimates against its precision) [23] and by the regression-based Egger

test for small-study effects [24]. The results are presented in Appendix H in S1 Text. Both fun-

nel plot and Egger test indicated a publication bias for the reengagement program effects out-

come (proportion LTFU returned to the original clinic; reengagement program versus no

intervention or SOC). The funnel plot for this outcome is asymmetrical, which indicates possi-

ble publication bias. This may mean a bias toward more favorable results in the published liter-

ature since nonsignificant findings tend disproportionately not to be published [25].

Results

Characteristics of included studies

We found 4,244 records through our search in the 8 databases plus an additional 5 through

other sources (Fig 2). We identified 120 records for full-text screening; of these, 37 (6 RCTs

and 31 observational) studies met the eligibility criteria, and the other 83 full text articles were

excluded for various reasons (Fig 2). All 37 studies (Appendix F in S1 Text) were included in

the qualitative assessment and quantitative meta-analysis of proportions of patients returning

to care. Studies reported variable metrics of tracing denominators with the majority reporting

the number initially considered LTFU (25 studies), the number considered to be out of care

after record review (N = 22) and/or the number found to be alive and out of care (N = 21)

(Fig 3). Ten studies had an eligible comparator arm (no reengagement intervention or SOC

services), these were included in comparative meta-analyses. Most studies were conducted in

high-income countries (HICs) (21 studies, including 18 in the United States of America),

recruited both male and female participants (36 studies) and included adults exclusively (20

studies). A total of 112,341 PLWH (60% men) participated in the studies. Nineteen studies

included men who have sex with men (MSM) (range 13% to 88%), and 15 studies including

people who inject drugs (PWID) (range 4% to 23%). The definition of LTFU varied markedly

from any missed visit (4 studies) to no visit in 12 months or more (7 studies) but was most

commonly characterized as missing clinic appointments (Table 1, Appendix D in S1 Text).

Description of reengagement interventions

Reengagement programs conducted a diverse set of activities (Table 2, Appendix D in S1

Text), which varied by setting. Most programs used a combination of text messages, telephone

calls, and in-person tracing to identify outcomes among lost patients and reengage those who
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were out of care. Tracers included peers, social workers, and other healthcare workers. The

vast majority contacted and provided encouragement or counseling to those patients encoun-

tered who were out of care, but others reported the use of monetary incentives or transporta-

tion aid (11 studies), telephone calls (29 studies), letters (11 studies), or emails (7 studies). The

number of tracing attempts and the time to initiation of tracing after identification of LTFU

status were infrequently reported.

More specifically, in low- and middle-income country (LMIC) settings (16 studies), identi-

fication of those LTFU usually involved exploring data from electronic medical record (EMR)

datasets combined with paper record chart reviews. Tracing most frequently included a com-

bination of telephone calls and active (in-person) tracing involving a home visit to locate the

patient and encourage return. Lack of telephones or incorrect telephone numbers identified in

several studies necessitated home visits [26,27]. In-person field tracing frequently required

transport subsidies [28], motorcycles [29], or cars and drivers for tracers to travel widely. In

this setting, tracing was most commonly conducted by outreach teams including staff trained

specifically to conduct outreach termed community health workers, lay health workers, or out-

reach workers who were frequently peers. Of the 10 LMIC studies that reported on the fre-

quency of tracing attempts, 6 reported more than 3 tracing attempts, though it was variable as

to whether these were telephone or in-person/field tracing attempts. The majority of LMIC

studies initiated tracing efforts within 3 months of a missed visit, but this ranged from starting

Fig 2. PRISMA diagram of included studies.

https://doi.org/10.1371/journal.pmed.1003940.g002
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on the day of a missed visit to up to 15 months later. Two studies described additional support

for reengagement in care after contact; in one case, tracers would accompany patients on their

first visit back to the clinic if requested to do so, and in another peer tracers routinely assisted

patients with navigation within the clinic during return visits [30].

In high-income country (HIC) settings (21 studies), identification of LTFU similarly

involved exploring data from EMR data systems and cross-comparison of EMR data with indi-

vidual medical records and other clinic record systems to identify those truly disengaged from

care. Several studies in this setting additionally matched EMR visit data with other local public

health surveillance data to determine if patients had reengaged in care elsewhere, had died, or

were imprisoned [28,31–33]. Tracing included telephone calls in almost all cases, frequently

combined with a letter reminding patients of their missed visit, and in some cases emails.

Home visits were less frequent than in LMICs and only reported in 7 studies. In another sys-

tem used in 3 studies, providers received an alert either through the EMR system or through

Fig 3. Variations in tracing numerators and denominators presented in included studies (N = 37 studies).

https://doi.org/10.1371/journal.pmed.1003940.g003

PLOS MEDICINE Interventions to reengage people living with hiv who are lost to follow-up

PLOS Medicine | https://doi.org/10.1371/journal.pmed.1003940 March 15, 2022 8 / 26

https://doi.org/10.1371/journal.pmed.1003940.g003
https://doi.org/10.1371/journal.pmed.1003940


Table 1. Characteristics of included studies.

Study Country Income Design N Sex Age %

Male

%

MSM

%

PWID

LTFU definition

Alamo 2012 Uganda LMIC Cohort 579 All Adult 40% Absence from the clinic for 90 days after the expected

last clinic visit

Alizadeh 2019 Uganda LMIC Cohort 691 Missed 2 monthly appointments (either pre- or post-

ART initiation)

Ardura-Garcia

2015

Malawi LMIC Cohort 251 All Peds 47% Missed an scheduled appointment for ART collection of

3 weeks or more

Bean 2017 USA HIC Cohort 233 All Adult 77% Not retained in care for 1 year

Beres 2019 Zambia LMIC RCT 37,933 All Adult 40% Visit gap of >90 days from their last appointment

Bershetyn 2017 Uganda, Kenya,

Tanzania

LMIC RCT 5,781 All Adult 35% LTFU (>90 days late for last visit)

Bove 2015 USA HIC Cohort 1,399 All Adult 84% 39% 20% No CD4 or VLs reported for > = 1 year

Bupamba 2010 Tanzania LMIC Cohort 966 All Missing 3 consecutive appointments

Chang 2019 USA HIC Cohort 408 All All 86.0% 55.0% 10.0% No CD4 or VL reported to surveillance for�12 months

or a VL of>500 copies/mL at last report�6 months

after HIV diagnosis.

Chikuse 2019 Malawi LMIC Cohort 5,651 All Missed appointment and lost for unknown duration

Deery 2014 South Africa LMIC Cohort 755 All 38% No ART drug pickup within 1 month of the scheduled

refill date

Donovan 2018 USA HIC Cohort 1,118 All Adult 70% 40% 9% Lack of attendance at a medical visit in the prior 6–9

months

Dufour 2018 UK HIC Cohort 377 All Patients not seen in the HIV service for�8 months and

without future appointments

Edwards 2019 Trinidad and

Tobago

LMIC Cohort 1,058 All All 50% 12% Patients who were not active in care for 3 months or

more

Fanfair 2019 USA HIC RCT 1,894 All Adult 74% 45% 20% No CD4 or VL result in surveillance data for�6 months

and no clinic visit for�6 months

Fernández-Luis

2019

Mozambique LMIC Cohort 269 All Children 59.7% Not attending the clinic for 120 days after last attended

visit

Fox 2018 South Africa LMIC RCT 1,266 All Adult 40% No return for scheduled appointment within 5 to 90

days of appointment date

Healey 2018 Australia HIC Cohort 44 All Adult 87% 80% Patient not having attended for >4 months

Keller 2017 USA HIC Cohort 452 All Adult 69% 46% 7% Not attend clinic appointment for >9 months

Kunzweiler 2019 USA HIC Cohort 1,418 All Adult 69.9% 27.7% 22.9% No CD4 or VL test completed in the previous 6 months]

or no CD4 or VL test completed within 3 months of

being diagnosed

Lubelcheck 2016 USA HIC Cohort 55 All Adult 73% 41% No primary care visit in 7 months

Magnus 2012 USA HIC Cohort 419 All Adult 63% 14% 4% No CD4 or HIV VL monitoring in >1 year

McMahon 2015 Australia HIC Cohort 167 All 92% 67% No VL in 9 months

Nabaggala 2018 Uganda LMIC Cohort 381 All 32% Missed a scheduled visit

Naidoo 2019 South Africa LMIC Cohort 864 All All 27% 1 or more missed monthly or biweekly visits

Nakiwogga-

Muwanga 2015

Uganda LMIC Cohort 256 All Adult 41% Missed clinic appointment for 8–90 days

Rebeiro 2017 Kenya LMIC Cohort 34,522 All Adult 32% Missed scheduled appointment

Saafir-Callaway

2020

USA HIC Cohort 686 All Adult 68.0% 42.7% 12.6% No VL result, CD4 result, or care visit for the immediate

past 6–12 months

Sharp 2019 USA HIC Cohort 166 All Adult 70.0% No CD4 or HIV-1 RNA tests during the last 14 months

Sitapati 2012 USA HIC Cohort 716 All All 86% 62% 13% Gaps in care for more than 6 months

Tesoriero 2017 USA HIC Cohort 1,155 All Adult 61% 37% 14% No prognostic or diagnostic laboratory results (VL,

CD4, or genotype) in the prior 13 to 24 months

Tweya 2010 Malawi LMIC Cohort 3,098 All All 44% Missed clinic appointments by >3 weeks

Udeagu 2013 USA HIC Cohort 797 All All 55% 15% 35% No CD4 or VL during the most recent 9 months

(Continued)
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Table 1. (Continued)

Study Country Income Design N Sex Age %

Male

%

MSM

%

PWID

LTFU definition

Udeagu 2018 USA HIC Cohort 1,218 All Adult 59% 23% 23% No laboratory reports in the last 9 months

Udeagu 2019 USA HIC RCT 3,604 All 52% 21% 10% No HIV VL or CD4 cell count > = 9 months

Villanueva 2019 USA HIC RCT 655 All 62% 30% 31% “In-care” for 12 months followed by “out-of-care” for 6

months

Wohl 2016 USA HIC Cohort 1,139 All Adult 78% 50% 33% No HIV care visits in 6–12 months and last VL >200

copies per milliliter or no HIV care visits in 12 months

ARTAU : AbbreviationlistshavebeencompiledforthoseusedinTables1 � 7:Pleaseverifythatallentriesarecorrect:, antiretroviral therapy; HIC, high-income country; LMIC, low- and middle-income country; LTFU, lost to follow-up; MSM, men who have sex with men; PWID,

people who inject drugs; RCT, randomized controlled trial; VL, viral load.

https://doi.org/10.1371/journal.pmed.1003940.t001

Table 2. Reengagement intervention implementation characteristics.

Study Income Tracing method Trace by

telephone

call

Trace

by

letter

Trace

by

home

visit

Trace

by

email

Trace by

nonprimary

visit�

Support strategy Tracer Tracing

attempts

Time to tracing Control Outcome

time point

Time point

start date

Alamo 2012 LMIC In-person No No Yes No No Peer 1 or 2 Same day as

missed apt

None 18 months

or longer

after LTFU

Alizadeh

2019

LMIC In-person No No Yes No No Outreach

worker

1 None Unknown

Ardura-

Garcia 2015

LMIC In-person + call Yes No Yes No No Outreach

worker

�3 1 w after LFTU None 3 months

Beres 2019 LMIC In-person + call

+ reengagement

support

Yes No Yes No No visit escort Peer �3 15 m (median)

after LTFU

None 18 months

or longer

Bershetyn

2017

LMIC In-person No No Yes No No Peer SOC (no

tracing)

12 months after sampling

Bupamba

2010

LMIC In-person + call

+ reengagement

support

Yes No Yes No Yes visit escort Peer None 6 months

Chikuse

2019

LMIC In-person + call Yes No Yes No No Peer None 3 months

or less

Deery 2014 LMIC In-person + call Yes No Yes No No Lay HCW 1 or 2 None 3 months

or less

after home visit

Edwards

2019

LMIC Phone/text/email/

mail

Yes No No No No SW �3 None 6 months

Fernández-

Luis 2019

LMIC Phone/text/email/

mail

Yes No No No No Lay HCW 1 None 3 months

or less

after

intervention

enrollment

Fox 2018 LMIC In-person + call Yes No Yes No No Outreach

worker

5–90 days after

missed apt

SOC (no

tracing)

3 months

or less

Nabaggala

2018

LMIC In-person + call Yes No Yes No No Lay HCW �3 None 3 months

or less

after contact

Naidoo 2019 LMIC In-person No No Yes No No Community

HCW

1 None Unknown

Nakiwogga-

Muwanga

2015

LMIC In-person + call Yes No Yes No No Lay HCW None 3 months after tracking

Rebeiro

2017

LMIC In-person No No Yes No No Lay HCW Early as 8 days

after LTFU

SOC

(Patients

not

found)

12 months After missed

appointment

Tweya 2010 LMIC In-person + call Yes No Yes No No Lay HCW �3 >3 weeks after

missed

appointment

None Unknown

Bean 2017 HIC In-person + call Yes Yes Yes No No Outreach

coordinator

None Unknown

Bove 2015 HIC In-person + call

+ reengagement

support

Yes No No Yes Yes visit escort,

transportation

assistance, or

inpatient visits

Linkage

specialist/case

manager

�3 SOC (no

tracing)

12 months

(Continued)
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text message when an identified out-of-care PLWH attended a non-HIV clinical visit in

another service, allowing providers to initiate relinkage [10,34,35]. Tracing and the reengage-

ment processes were most commonly conducted by a linkage specialist, case manager, tracer,

or patient navigator, essentially staff who were focused on conducting outreach services and

supporting patients; this frequently involved both a tracer and a case manager. Additional

Table 2. (Continued)

Study Income Tracing method Trace by

telephone

call

Trace

by

letter

Trace

by

home

visit

Trace

by

email

Trace by

nonprimary

visit�

Support strategy Tracer Tracing

attempts

Time to tracing Control Outcome

time point

Time point

start date

Chang 2019 HIC Call

+ reengagement

support

Yes No No No No rescheduling new

appointment

HCW None 12 months after

intervention

enrollment

Donovan

2018

HIC In-person + call Yes Yes No No Yes Patient

navigator/case

manager

None 3 months

or less

after contact

Dufour 2018 HIC Phone/text/email/

mail

Yes No No No No 1 or 2 None Unknown

Fanfair 2019 HIC In-person Disease

intervention

specialist

SOC (no

tracing)

3 months

or less

after

randomization

Healey 2018 HIC Phone/text/email/

mail

Yes Yes No Yes No SW None Unknown

Keller 2017 HIC In-person + call

+ reengagement

support

Yes Yes No No No Transportation

assistance, and

mental health and

substance use

services

Patient

navigator/case

manager

None 12 months

Kunzweiler

2019

HIC In-person + call

+ reengagement

support

Yes Yes Yes Yes No rescheduling new

appointment

Field

epidemiologist

1 None 3 months

or less

after

intervention

enrollment

Lubelcheck

2016

HIC In-person + call Yes No No No Yes Program

coordinator

At attendance

for non-HIV

care

None 3 months after alert

Magnus

2012

HIC EMR alert

+ provider

decision support

No HCW SOC (no

tracing)

6 months

McMahon

2015

HIC Phone/text/email/

mail

Yes No No No No None 6 months

Saafir-

Callaway

2020

HIC In-person + call Yes Yes Yes Yes No SOC (no

tracing)

18 months

or longer

After tracking

Sharp 2019 HIC In-person + call Yes No No No Yes HCW/SW SOC (no

tracing)

6 months After tracking

Sitapati

2012

HIC Phone/text/email/

mail

Yes Yes No Yes No Retention

specialist

�3 Unspecified;

out of care

defined by a

gap of 6 or

more months

None 6 months

Tesoriero

2017

HIC In-person + call Yes Yes Yes No No Disease

intervention

specialist

None 6 months

Udeagu

2013

HIC In-person + call Yes Yes Yes No No Case workers None 12 months

Udeagu

2018

HIC In-person + call Yes Yes Yes Yes No Case workers None 12 months

Udeagu

2019

HIC In-person + call Yes No Yes No No Patient

navigator

SOC (no

tracing)

18 months

or longer

Villanueva

2019

HIC In-person No Disease

intervention

specialist

SOC (no

tracing)

3 months

or less

after

randomization

Wohl 2016 HIC In-person + call

+ reengagement

support

Yes Yes Yes Yes No Assist scheduling

and emergency

referral

Navigator �3 None 12 months after

intervention

enrollment

EMR, electronic medical record; HCW, healthcare worker; HIC, high-income country; LMIC, low- and middle-income country; LTFU, lost to follow-up; SOC, standard

of care; SWAU : PleasedefineSWinTable2abbreviationlistifthisindeedisanabbreviation:, xxxx.

https://doi.org/10.1371/journal.pmed.1003940.t002
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support for reengagement included transport assistance in the form of transport subsidies or

transport provision, assistance with rescheduling clinic appointments, and in one case the

additional provision of substance abuse [36] and mental health services [32].

Methodological quality and external validity for comparative analysis

We used the Cochrane ROB-1 tool and the Newcastle–Ottawa tool to assess the risk of bias in

RCTs (N = 6) and comparative cohort studies (N = 5). The majority of RCTs were assessed as

low risk (N = 3) or of some concern (N = 3). Poor reporting of research methods resulted in an

incomplete assessment of several studies (Table 3).

The majority of cohort studies were assessed as good quality after application of risk of bias

tools; studies were assessed as fair quality or poor quality primarily due to the use of a historical

comparison group, and in a few cases, there was minimal record review or a long lag time prior

to tracing resulting in lack of clarity as to whether participants had already returned prior to trac-

ing efforts (Table 4). The risk of bias for the included studies by the reported outcome is pre-

sented below. Detailed risk of bias assessments can be found in Appendix B in S1 Text.

Table 3. Risk of biases in the included RCTs.

Study Outcome Sequence

Generation

Allocation

Concealment

Blinding

Participants/

Personnel

Blinding

Outcome

Assessor

Attrition

Bias

Selective

Reporting

Other

Bias

Overall

ROB

Udeagu 2019 Return to care Unclear risk Unclear risk Unclear risk Unclear risk Low risk High Risk Low risk Some

concerns

Villanueva

2019

Return to care Unclear risk Unclear risk Unclear risk Unclear risk Unclear

risk

Low Risk Low risk Some

concerns

Villanueva

2019

Viral

suppression

Unclear risk Unclear risk Unclear risk Unclear risk Unclear

risk

Low Risk Low risk Some

concerns

Fox 2018 Return to care Low risk Unclear risk Unclear risk Unclear risk Low risk Low Risk Low risk Low risk

Fox 2018 Retention in

Care

Low risk Unclear risk Unclear risk Unclear risk Low risk Low Risk Low risk Low risk

Beres 2019 Return to care Low risk Unclear risk Unclear risk Unclear risk Low risk Low Risk Low risk Low risk

Bershetyn

2017

Return to care Low risk Unclear risk Unclear risk Unclear risk Low risk Low Risk Low risk Low risk

Fanfair 2019 Return to care Unclear risk Unclear risk Unclear risk Unclear risk Unclear

risk

Low Risk Low risk Some

concerns

RCT, randomized controlled trial; ROB, risk of bias.

https://doi.org/10.1371/journal.pmed.1003940.t003

Table 4. Risk of biases in the included cohort studies that had a control group.

Study Outcome Selection Comparability Outcome Total Overall ROB

Magnus 2012 Return to care ���� � ��� �������� Good Quality

Magnus 2012 Retention in Care ���� � ��� ������� Good Quality

Bove 2015 Return to care ��� � ��� ������ Good quality

Bove 2015 Viral suppression �� � �� ����� Fair Quality

Bove 2015 Retention in Care ��� � ��� ������ Good Quality

Rebeiro 2017 Return to care �� � � ���� Poor Quality

Sharp 2019 Return to care �� � ��� ����� Fair Quality

Saafir-Callaway 2020 Retention in Care ���� � ��� ������� Good Quality

Saafir-Callaway 2020 Retention in Care ���� ��� ������� Good Quality

Saafir-Callaway 2020 Viral suppression ���� � �� ������ Good Quality

ROB, risk of bias.

https://doi.org/10.1371/journal.pmed.1003940.t004

PLOS MEDICINE Interventions to reengage people living with hiv who are lost to follow-up

PLOS Medicine | https://doi.org/10.1371/journal.pmed.1003940 March 15, 2022 12 / 26

https://doi.org/10.1371/journal.pmed.1003940.t003
https://doi.org/10.1371/journal.pmed.1003940.t004
https://doi.org/10.1371/journal.pmed.1003940


Overall, studies were highly pragmatic—conducted in real-world settings (Table 5), with

flexible approaches to intervention delivery and few additional measures to trace patients

beyond what would occur in routine practice. Several studies were downgraded from highly

pragmatic (score of 5) to lower scores due to the organization providing more resources than

would be available in a real-world setting or the restriction of those who were traced to a spe-

cific subset of those lost (e.g., out of care for <6 months or no pregnant women). Details of

PRECIS-2 scores are presented in Appendix C in S1 Text.

Reengagement program outcome: Return to original clinic among all

identified as lost-to-follow-up

Overall, 26 studies contributed to the descriptive estimate of the fraction of patients who were

identified as LTFU that subsequently returned to the original clinic in settings with any kind

of effort to identify and contact those who had not returned as expected to clinic for HIV treat-

ment. Overall, across all studies, 39% (95% CI: 31% to 47%) of all patients who were LTFU in

reengagement intervention arms returned to care (Fig 4). There was, however, substantial het-

erogeneity in the proportion who returned.

This heterogeneity persisted in subgroup analyses (Table 6). There appeared to be no large

differences in subgroup estimates of the proportion who returned to care by study design,

country income level, tracing method, time to tracing, or timing of the outcome measure.

There did appear to be slightly higher reengagement in studies where tracing occurred after a

minimum of one missed visit (0.48; 95% CI: 0.23 to 0.73) as compared to studies where

patients were LTFU for longer periods, particularly those out of care for 12 months or more

(0.32; 95% CI: 0.13 to 0.52).

In 9 studies (3 observational and 6 randomized) that had a control condition (i.e., SOC or

no tracing) (Fig 5), the relative risk of return to care among those traced and found out of care

was 1.20 (95% CI: 1.08, 1.32). This effect was stronger in RCTs (RR 1.17, 95% CI: 1.04, 1.31)

compared to observational studies (RR 1.36, 95% CI: 0.99, 1.72) and in HIC settings (RR 1.30,

95% CI: 1.16, 1.44) compared to LMICs (RR 1.07, 95% CI: 0.96, 1.19). While the pooled esti-

mate showed effectiveness, these size of effect estimates from individual studies varied

Table 5. PRECIS criteria/score.

Study Eligibility Recruitment/cohort

selection

Setting Organization Flexibility:

delivery

Flexibility:

adherence

Follow-

up

Primary

Outcome

Primary

Analysis

Beres 2019 5 5 5 5 4 5 5 5 5

Bershetyn

2015

5 5 5 4 5 5 5 5 5

Bove 2015 5 4 4 4 5 5 5 5 5

Fanfair 2019 4 5 5 2 5 5 5 5 5

Fox 2018 4 5 4 4 4 5 5 5 4

Magnus 2012 5 5 5 4 5 5 5 5 NA

Rebeiro 2017 4 5 5 5 5 5 5 5 3

Udeagu 2019 5 5 5 4 4 5 5 5 4

Villanueva

2019

3 5 5 3 5 5 5 5 5

Sharp 2019 5 4 3 4 5 5 5 5 3

�Darker colors represent pragmatic approaches; lighter colors represent explanatory approaches.

NA, not applicable.

https://doi.org/10.1371/journal.pmed.1003940.t005
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substantially (I2 88.5%). One cluster RCT conducted in 24 clinics across 4 provinces in South

Africa assessed the effect of an early field tracing intervention integrated into routine clinic

practice with minimal oversight and found no evidence of benefit compared to SOC [37].

There was, however, lack of comparability of the intervention and control arms in this study;

those who were traced had been out of care for longer period (85 days) compared to controls

(29 days). In contrast, a US-based study reporting the highest intervention effect (RR 2.29)

included a multistep tracing process, with extensive work done to obtain locating information

and the use of both navigators and disease intervention specialists, as well as biweekly case

management meetings of staff to address challenges [32].

Heterogeneity of effects persisted within all subgroup analyses, including by risk of bias

assessment and implementation characteristics (Appendix E in S1 Text).

Fig 4. Reengagement program outcome: proportion returned to care among all identified as LTFU (in intervention study arms). LTFU, lost to follow-up.

https://doi.org/10.1371/journal.pmed.1003940.g004
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Table 6. Reengagement program outcome: Proportion of all patients who were LTFU returned to the clinic by

subgroups.

Subgroups Number of

studies

Proportion returned (95%

CI)�
P value�� I-squared���

Overall 26 0.39 (0.31, 0.47) 0.001 99.70%

Study Design

Observational 22 0.39 (0.30, 0.48) 0.001 99.70%

Randomized 4 0.36 (0.20, 0.52) 0.001 99.40%

Country income

High income 14 0.41 (0.29, 0.52) 0.001 99.30%

Low–middle income 12 0.37 (0.24, 0.49) 0.001 99.80%

Tracing type

Phone/text/email/mail 3 0.40 (0.10, 0.69) 0.001 98.80%

In-person tracing 5 0.37 (0.14, 0.59) 0.001 99.80%

In-person tracing + Call 11 0.37 (0.25, 0.49) 0.001 99.40%

Call + reengagement support 0 —— —— ——

EMR alert + decision support 1 0.85 (0.81, 0.89) —— ——

In-person tracing + Call

+ reengagement support

6 0.35 (0.25, 0.45) 0.001 98.70%

Time when tracing started after LTFU

Tracing started at 30 days or sooner 3 0.31 (0.01, 0.64) 0.001 99.80%

Tracing started after 30 days 1 0.27 (0.25, 0.28) —— ——

Unknown 22 0.40 (0.32, 0.49) 0.001 99.40%

Outcome measured at

3 months or less 10 0.45 (0.32, 0.59) 0.001 99.40%

6 months 5 0.47 (0.28, 0.66) 0.001 99.30%

12 months 6 0.33 (0.13, 0.54) 0.001 99.80%

18 months or longer 3 0.17 (0.07, 0.28) 0.001 98.70%

Unknown 2 0.33 (0.10, 0.55) 0.001 87.00%

Definition of LTFU

1 or more missed monthly or biweekly

visits

5 0.48 (0.23, 0.73) 0.001 99.80%

No visit in 3 < 6 months 7 0.29 (0.18, 0.40) 0.001 99.20%

No visit in 6 < 12 months 7 0.47 (0.33, 0.62) 0.001 99.00%

No visit in 12 months or longer 6 0.32 (0.13, 0.52) 0.001 99.50%

Unknown duration 1 0.38 (0.37–0.40) —— ——

Number of tracing attempts

1 2 0.48 (0.01, 0.99) 0.001 99.20%

2 2 0.09 (0.07, 0.11) 0.192 41.20%

3 or more 6 0.35 (0.21, 0.49) 0.001 99.40%

Unknown 16 0.43 (0.34, 0.52) 0.001 99.50%

Who traced the patient

Peer 5 0.25 (0.15, 0.36) 0.001 99.30%

Social worker 9 0.30 (0.17, 0.43) 0.001 99.30%

Healthcare worker (i.e., nurse,

physician)

12 0.51 (0.40, 0.61) 0.001 99.30%

Intervention subtype

Active (tracing included any support) 6 0.35 (0.25, 0.45) 0.001 98.70%

(Continued)
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Reengagement contact outcome (return to original clinic among those

found to be alive and out of care)

Among those who were found to be alive and out of care through reengagement program

efforts (17 studies), 58% reengaged in care after being contacted in person or by telephone

(95% CI, 51% to 65%) (Fig 6). There was similarly marked heterogeneity in this analysis with

return to care ranging from 16% to 94%, making the pooled estimate less relevant to any

Table 6. (Continued)

Subgroups Number of

studies

Proportion returned (95%

CI)�
P value�� I-squared���

Passive (no support reported) 20 0.40 (0.30, 0.49) 0.001 99.70%

�Random effect model.

��P value is for Heterogeneity. H0: Variation is only by chance.

���The variation in the proportion (outcome) attributable to heterogeneity.

CI, confidence interval; EMR, electronic medical record; LTFU, lost to follow-up.

https://doi.org/10.1371/journal.pmed.1003940.t006

Fig 5. Reengagement program effects (proportion LTFU returned to original clinic), reengagement program versus no intervention or SOC. CIAU : AnabbreviationlisthasbeencompiledforthoseusedinFig5:Pleaseverifythatallentriesarecorrect:,

confidence interval; HIC, high-income country; LMIC, low- and middle-income country; LTFU, lost to follow-up; RCT, randomized controlled trial; SOC,

standard of care.

https://doi.org/10.1371/journal.pmed.1003940.g005
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particular program or setting. Heterogeneity was explored in subgroup analysis; this, however,

did not explain heterogeneity (Appendix E in S1 Text).

In 2 studies that had a control condition and evaluated the reengagement contact outcome

(Fig 7), return to care was greater among those in the reengagement intervention arm as com-

pared to SOC or not tracing (RR 1.33, 95% CI: 1.31, 1.35).

Retention in care

Overall, the proportion retained among PLWH who were traced and subsequently returned to

care at any time after becoming lost to care (range 48% to 64%) was 64% (95% CI: 55 to 73)

(Fig 8). This proportion was consistent across subgroups (Appendix E in S1 Text).

Two studies that had a control condition reported comparative estimates; however, due to

the variation in the outcome definitions and marked difference in retention estimates, data

could not be pooled for comparative assessment. One RCT in South Africa [37] showed no dif-

ference in 12-month retention between those who had missed a visit by 5 days or more in the

Fig 6. Reengagement contact outcome: proportion found alive and out of care who returned to care (in reengagement intervention study arms).

https://doi.org/10.1371/journal.pmed.1003940.g006
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intervention arm compared to the control arm (RR 0.88, 95% CI: 0.75, 1.04). Another cohort

study [28] showed better retention (�2 consecutive visits�3 months apart) in the reengage-

ment arm (adjusted RR 2.4, 95% CI: 1.5, 3.9) compared to a historical cohort in the US.

Viral suppression

Overall, viral suppression among PLWH who were traced and subsequently returned to care

was 56% (95% CI, 48% to 65%) (Fig 9). As with all analyses, there was substantial heterogeneity

of viral suppression rates, which persisted within subgroup analysis by country income, tracing

methods, and LTFU definition (Appendix E in S1 Text).

One study reported a risk ratio comparing the proportion virally suppressed (among

PLWH who were traced and subsequently returned to care) in the reengagement intervention

versus a preintervention historical control, showing no difference in viral suppression after

return to care RR: 1.60 (95% CI: 0.97 to 2.60) [28].

Mortality

We identified 2 cohort studies that reported mortality after return to care. In one, the

18-month mortality risk among individuals after returning to care was 5% (4/85), compared to

2% (2/117) in a historical cohort (RD 3%, 95% CI: −2, 8%) [27]. In another, the mortality rate

Fig 7. Reengagement contact effects: proportion returned to care among patients who were contacted and found out of care in comparative studies.

https://doi.org/10.1371/journal.pmed.1003940.g007
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was reported as 4% at 1 year, 6% at 2 years, 10% at 3 years, 11% at 4 years, and 14% at 5 years

after reengagement among individuals returning to care [38].

GRADE evidence certainty

To establish the overall certainty of the evidence contributing to the pooled comparative esti-

mates, we applied the GRADE framework across 5 domains (Table 7). For the main analysis

of the reengagement program effect (return to care at original clinic among all LTFU), there

was low certainty that reengagement interventions may improve return to care. This overall

program effect was downgraded twice due to marked qualitative and quantitative heterogene-

ity of reengagement strategy features, contexts, and effect estimates. Data restricted to HIC set-

tings was, however, graded as high certainty evidence as findings within this subgroup were

more consistent than those seen in the heterogenous and limited data from LMIC settings.

The reengagement contact outcome was assessed in a few studies with the majority of the

pooled estimate driven by one observational study resulting in an overall GRADE assessment

of very low certainty evidence for this outcome. Details of PRECIS-2 scores are presented in

Appendix C on S1 Text.

Fig 8. Proportion retained in care after return to care.

https://doi.org/10.1371/journal.pmed.1003940.g008
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Discussion

This systematic review, which included 21 studies from HICs and 16 studies from LMICs,

found that across settings reengagement programs resulted in 39% of PLWH categorized as

LTFU at baseline reengaging in care at their original clinic at any time point. We also found

that among those who were truly disengaged (alive and out of care) a higher percentage (58%)

returned. Compared to the SOC, reengagement interventions resulted in 20 percentage greater

return to care beyond what would have happened in routine practice. Findings were more

robust for HIC settings and RCTs, but even within these subgroups, there was substantial het-

erogeneity of estimates across individual studies; this heterogeneity persisted in subgroup anal-

yses by study design and implementation characteristics. Studies used a variety of methods to

establish LTFU status prior to tracing, with most reviewing EMR data and in some cases cross

referencing EMR records against other public records such as death registries and prison rec-

ords. Definitions of LTFU ranged from one or more missed biweekly visits to being out of care

for 12 months or longer. Telephone calls combined with field tracing were conducted in the

majority of studies; this was, however, more common in LMICs and HICs used more passive

approaches after telephone calls, such as email and mail, to contact patients in some instances.

Overall studies reported few additional support measures beyond encouraging return to care,

with only 4 studies facilitating the return visit with transport vouchers or navigation and one

study reporting addressing long-term barriers to retention.

Fig 9. Proportion virally suppressed after return to care.

https://doi.org/10.1371/journal.pmed.1003940.g009
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These data suggest that, to enhance the efficiency of reengagement programs, it will be criti-

cal for health services to invest in systems to improve recording of transfers and deaths. Across

studies, efforts to reengage patients who were out of care invariably started with activities to

enumerate those who had not returned as expected and identify (through filtering out transfers

and deaths) those who were actually alive and not in care. Many patients who had not returned

resulted from undocumented deaths, or unknown transfers to another facility. Therefore, in

Table 7. GRADE evidence profile.

Certainty assessment № of patients Effect Certainty

№ of

studies

Study design Risk of

bias

Inconsistency Indirectness Imprecision Other reengagement

interventions

(tracing or certain

types of

interventions)

SOC or

not

tracing

Relative

(95% CI)

Absolute

(95% CI)

Reengagement program effects (effectiveness): return to care among LTFU (reengagement intervention vs no reengagement intervention)

9 randomized

trials

not

serious

very serious a not serious not serious none 16,924/26,749

(63.3%)

24,168/

61,415

(39.4%)

RR 1.20

(1.08 to

1.32)

79 more per

1,000 (from

31 more to

126 more)

⊕⊕◯◯
LOW

Reengagement program effects (effectiveness): return to care among LTFU (reengagement intervention vs no reengagement intervention)—RCT

6 randomized

trials

not

serious

very seriousa not serious not serious none 16,499/25,557

(64.6%)

23,695/

60,114

(39.4%)

RR 1.17

(1.04 to

1.31)

67 more per

1,000 (from

16 more to

122 more)

⊕⊕◯◯
LOW

Reengagement program effects (effectiveness): return to care among LTFU (reengagement intervention vs no reengagement intervention)—Observational

3 Observational

studiesb
not

serious

seriousa not serious not serious none 425/1,192 (35.7%) 473/

1,301

(36.4%)

RR 1.36

(0.99 to

1.72)

131 more per

1,000 (from 4

fewer to 262

more)

⊕◯◯◯
VERY

LOW

Reengagement program effects (effectiveness): return to care among LTFU (reengagement intervention vs no reengagement intervention)—LMIC

3 randomized

trials

not

serious

seriousc not serious seriousd none 15,802/24,078

(65.6%)

22,214/

55,440

(40.1%)

RR 1.07

(0.96 to

1.99)

28 more per

1,000 (from

16 fewer to

397 more)

⊕⊕◯◯
LOW

Reengagement program effects (effectiveness): return to care among LTFU (reengagement intervention vs no reengagement intervention)—HIC

6 randomized

trials

not

serious

not serious not serious not serious none 1122/2671 (42.0%) 1954/

5975

(32.7%)

RR 1.30

(1.16 to

1.44)

98 more per

1,000 (from

52 more to

144 more)

⊕⊕⊕⊕
HIGH

Reengagement contact outcome (efficacy): return to care among those among traced and found out of care (reengagement intervention vs no reengagement

intervention)

2 observational

studiesb
seriouse not serious seriousf not serious none 12,397/16,322

(76.0%)

9,839/

20,390

(48.3%)

RR 1.33

(1.31 to

1.35)

159 more per

1,000 (from

150 more to

169 more)

⊕◯◯◯
VERY

LOW

Explanations
a. Marked unexplained heterogeneity of effect estimates between studies and within subgroups.

b. Observational studies automatically downgraded by one point in the GRADE system.

c. Marked unexplained heterogeneity with one study (Fox) showing worse outcomes in the intervention group.

d. Wide confidence interval including no effect and benefit.

e. Rebeiro 2017 used imputed vital status values from those who were contacted to revise outcomes for those who were not found and the remaining untraced clinic

population. This relies on the assumption that those who are not found/not traced early will have the same vital status as those who were found within 8 days which

may not be valid.

f. Although 2 included studies, most of the estimate is based on data from only one study, which may not be externally valid for all settings.

CI, confidence interval; HIC, high-income country; LMIC, low- and middle-income country; LTFU, lost to follow-up; RCT, randomized controlled trial; RR, risk ratio;

SOC, standard of care.

https://doi.org/10.1371/journal.pmed.1003940.t007
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many cases, those who had “truly disengaged” (were alive and out of care) and who were the

true targets of reengagement activities were a relatively small number of the total identified as

LTFU (i.e., with unknown outcomes) at baseline, resulting in what appeared to be a low overall

return to care by reengagement programs. Reengagement efforts targeted at those truly disen-

gaged showed high return rates. Improving health systems to facilitate transfers and optimize

information systems could allow for more targeted reengagement interventions in the future.

In our systemic review, we found that the definition of LTFU varied markedly from any

missed visit to no visit in 12 months or more but was most commonly characterized as missing

clinic appointments. Harmonizing definitions of LTFU will be beneficial to this field of

research or program evaluation. A standardized universal definition(s), such as the one

defined as more than 180 days since the last clinical visit [39], could enable us to conduct more

reliable systematic review and comparable program evaluation worldwide.

Understanding the optimum intensity and time to initiate reengagement activities remains

unclear and is a possible area for future inquiry. Reengagement program effectiveness is highly

sensitive to the fact that returns among those defined as LTFU is subject to site-to-site variability

in the definition of LTFU. Programs with a low threshold for labeling patients as lost (including

many who are simply a little late and likely to return) may falsely appear to have highly effective

reengagement programs. It may, however, be inefficient to initiate extensive early tracing pro-

cesses for those who will return quickly, but at the same time, early tracing interventions could

reduce the duration of gaps in care, improving treatment outcomes and reducing community

HIV transmission. Across studies, LTFU definitions that triggered reengagement activities var-

ied markedly with tracing occurring within a few days of a missed visit in some studies and

more than 1 year later in others. Analyses stratified by LTFU definition, however, did not show

any clear benefit of one LTFU definition over another (possibly due to the marked heterogeneity

of several other study features), and there was no head-to-head comparisons of early versus late

reengagement efforts. Identifying whom to trace at which time point after a missed visit could

improve the efficiency and impact of reengagement interventions and could be critical next steps

in designing optimum strategies to improve reengagement in care.

In addition to identifying and contacting PLWH who have disengaged from care, support-

ing reengagement after the return is a further attribute of reengagement interventions that

could improve long-term outcomes; i.e., those who disengage may have ongoing barriers to

care, which put them at risk for repeated disengagement episodes and poor treatment out-

comes. Data from Zambia suggest that among PLWH established on ART who disengage,

those with repeated disengagement episodes have higher mortality risk [40]. In this review,

there were insufficient studies reporting on retention or viral suppression after return to draw

firm conclusions on long-term intervention effects, and only one study reported specifically

addressing barriers to care after return. The importance of providing additional reengagement

support is gaining importance globally. Medicens Sans Frontiers in South Africa established a

“Welcome Service” approach in 2018 aimed at facilitating successful reengagement by reorga-

nizing the triage to streamline services and conducting training to address negative staff atti-

tudes and authoritarian behaviors [41]. However, changing staff attitude to provide specialized

services for those patients who returned was a challenge, highlighting that successful reengage-

ment strategies will need to address both individual and health system barriers (including staff

attitude) to engagement in care [42].

Limitations

We found marked heterogeneity of intervention characteristics, settings, and outcome report-

ing; this remained unexplained by subgroup analysis and made pooled estimates less reliable.
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The majority of included studies had no comparison arm, and, therefore, there were few stud-

ies that contributed to estimates of effectiveness. Two included studies from New York [38,43]

and two included studies from Malawi [44,45] had the possible risk of overlapping populations

as they had some overlapping time of enrollment; we were not able to remove or check the

effect of these overlaps in our analysis.

Conclusions

Despite limitations and substantial heterogeneity, our systematic review and meta-analysis of

the few studies that had control conditions revealed that reengagement interventions may

increase return among PLWH who have disengaged from care and identified several gaps in

reengagement services that should be addressed to improve efficiency and effectiveness. First,

health systems should consider investing in information systems to improve the recording of

deaths and transfers and better characterize LTFU. Second, research exploring varying reen-

gagement strategies for different patient profiles and gaps in care could aid in the development

of more targeted and efficient interventions in settings where resource limitations influence

the breadth and intensity of available reengagement services. And, lastly, in addition to identi-

fying the best combination of strategies to encourage return, strategies to retain PLWH in care

after return should be explored to improve long-term outcomes after return.
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