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Background. Attrition threatens the success of antiretroviral therapy (ART). In this cohort study, we examined outcomes of
people living with human immunodeficiency virus (PLHIV) who were lost to follow-up (LTFU) during 2014-2017 at ART programs
in Southern Africa.

Methods. 'We confirmed LTFU (missed appointment for >60 or >90 days, according to local guidelines) by checking medical records
and used a standardized protocol to trace a weighted random sample of PLHIV who were LTFU in 8 ART programs in Lesotho, Malawi,
Mozambique, South Africa, Zambia, and Zimbabwe, 2017-2019. We ascertained vital status and identified predictors of mortality using
logistic regression, adjusted for sex, age, time on ART, time since LTFU, travel time, and urban or rural setting.

Results. Among 3256 PLHIV, 385 (12%) were wrongly categorized as LTFU and 577 (17%) had missing contact details. We
traced 2294 PLHIV (71%) by phone calls, home visits, or both: 768 (34% of 2294) were alive and in care, including 385 (17%) silent
transfers to another clinic; 528 (23%) were alive without care or unknown care; 252 (11%) had died. Overall, the status of 1323 (41%
of 3256) PLHIV remained unknown. Mortality was higher in men than women, higher in children than in young people or adults,
and higher in PLHIV who had been on ART <1 year or LTFU >1 year and those living farther from the clinic or in rural areas.

Results were heterogeneous across sites.

Conclusions. Our study highlights the urgent need for better medical record systems at HIV clinics and rapid tracing of PLHIV

who are LTFU.
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Mortality and retention in care are essential indicators of the suc-
cess of antiretroviral therapy (ART) programs. Obtaining accu-
rate estimates is, however, challenging, given the uncertain vital
and care status of people living with human immunodeficiency
virus (PLHIV) classified as lost to follow-up (LTFU). Attrition
along the care cascade is common [1-5]. In resource-limited
settings, the long distances to clinics, costs of travel, and long
waiting times, as well as stigma and discrimination, can deter
clients from attending appointments [6-11]. Undocumented,
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silent transfers from one clinic to another can erroneously re-
sult in a client being classified as lost to care. Silent transfers are
common in sub-Saharan Africa, where national and interna-
tional migration is frequent and data exchange between clinics
is limited [12-14].

Tracing of PLHIV LTFU is an essential part of ART program
activities. From a clinical and public health perspective, the aim
is to bring clients back into care. From a programmatic and ep-
idemiological perspective, tracing allows ascertaining the out-
comes of those LTFU. The implementation of effective tracing
in resource-limited settings can be challenging due to limited
resources and inadequate documentation systems [15]. A meta-
analysis of individual participant data (IPD) from 9 tracing
studies in sub-Saharan Africa showed that 29% of PLHIV de-
fined as LTFU remained lost despite tracing [16]. This study
also showed that outcomes varied across regions, with mortality
ranging from 9% to 50%, depending on the setting.
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Most previous tracing studies used disparate protocols and
were based on convenience samples, such as PLHIV living near
clinics. In this study, we used a standardized protocol to trace
a weighted random sample of PLHIV who were classified as
LTFU at 8 ART programs in Southern Africa. We report on the
success of tracing and vital and care outcomes.

METHODS

The protocol for this cohort study is available on Open Science
Framework [17]. PLHIV from 6 Southern African countries
were eligible if classified as LTFU between 1 January 2014, and
30 June 2017, based on ART programs’ databases. Participants
were traced using a standardized protocol between 1 October
2017 and 30 November 2019.

Study Setting

Eight ART programs in Southern Africa (1 in Lesotho,
Mozambique, South Africa, and Zambia, and 2 in Malawi and
Zimbabwe) participated in this study. Programs included 73
(range, 1-32) clinics. Some of the rural programs included sev-
eral smaller clinics, whereas the ART program was typically
based at 1 large clinic in urban settings. Sixty-three (86%) of
clinics were rural. All ART programs reported having tracing
in place but methods varied (Table 1). All programs were part
of the International epidemiology Databases to Evaluate AIDS
(IeDEA) in Southern Africa [18, 19].

Sampling

We used a disproportioned stratified random sample design.
Strata were defined by sex (women and men), age at last visit
(0-15, 16-25, 26-50, and >51 years old), and time on ART

(<30, 31-180, 181-364, and >365 days since ART initiation).
We aimed to sample 500 PLHIV from each ART program with
equal allocation within each stratum. For strata containing too
few participants, all participants within that strata were sam-
pled, and the remaining strata were oversampled to reach the
target of 500. In ART programs with <500 PLHIV classified as
lost, all were eligible for tracing.

Tracing Protocol

The standardized tracing protocol consisted of (1) reviewing re-
cords to confirm the vital and care status of PLHIV considered
LTFU and obtain their contact details, and (2) tracing partici-
pants confirmed as lost. Tracing consisted of up to 3 phone calls
and up to 3 home visits. All programs used phone calls except in
rural Ancuabe, Mozambique, where most people did not have
mobile phones. Home visits were conducted at all programs ex-
cept in Johannesburg, South Africa, because of inaccurate ad-
dresses and safety concerns (Table 1).

Data Collection

We used a questionnaire to collect data on demographics,
tracing methods used, vital and care outcomes, and whether
the participant was found in person or not. Data collection was
in English or Portuguese, on paper or Android tablets, using
REDCap (Research Electronic Data Capture) [20, 21].

Outcomes

We defined 3 process outcomes: (1) The medical records of par-
ticipants were found or not found; (2) participants were found
or not found through tracing (in person or through inform-
ants); and (3) tracing was successful in ascertaining the vital

Table 1. Characteristics of Antiretroviral Therapy Programs

SMART, Dignitas, Lighthouse SMART, Themba Lethu, MoH-CIDRZ, SMART, Newlands,

Characteristic All Lesotho  Malawi  Trust, Malawi Mozambique South Africa Zambia Zimbabwe  Zimbabwe
No. of PLHIV classified as LTFU 20174 423 3779 6713 1882 1997 4777 413° 190

between Jan 2014 and Jun

2017
No. of participating health clinics 73 6 22 2 7 1 2 32 1
Setting of clinics

Rural 63 (86) 5 (83) 21 (95) 0 5(71) 0 0 32 (100) 0

Urban 10 (14) 1(17) 1(5) 2 (100) 2 (29) 1(100) 2 (100) 0 1(100)
Level of care of clinics

Health center 65 (89)  6(100) 21 (95) 0 5 (71) 0 2 (100) 30 (94) 1(100)

District hospital 7 (10) 0 1(5) 2 (100) 2 (29) 0 0 2 (6) 0

Regional hospital 1(1) 0 0 0 0 1(100) 0 0 0
Tracing methods in place

Phone calls Yes Yes Yes No Yes Yes Yes Yes

Home visits Yes Yes Yes Yes No Yes Yes Yes

Data are presented as No. (%) unless otherwise indicated.

Abbreviations: LTFU, lost to follow-up; MoH-CIDRZ, Ministry of Health—Centre for Infectious Disease Research in Zambia; PLHIV, people living with human immunodeficiency virus; SMART,

SolidarMed-supported antiretroviral therapy program.

“Only PLHIV classified as lost to follow-up in 2014 were included.
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status or not successful. We defined 2 clinical outcomes: vital
and care status. We categorized vital status as alive, died, or un-
known; and care status as in care (participant never missed an
appointment, returned to care, or transferred to another clinic),
out of care (stopped taking ART), or unknown.

Definitions

PLHIV were defined as LTFU if they missed an appointment
for >60 days in Malawi and >90 days at all other participating
ART programs in keeping with local guidelines. We defined
the age of participants as the age at their last clinic visit, and 3
age groups: children (0-9 years), young people (10-24 years),
and adults (>25 years). We defined time on ART as the pe-
riod between the participants’ ART initiation and last clinic
visit and the time since the participant was lost as the period
between the last clinic visit and the study start. We defined
the study start date at each program as the date when tracing
activities were initiated. We determined the travel time to the
clinic as the time needed for participants to travel from home
to the clinic (1-way), regardless of the means of transport. We
classified participants whose medical records showed that
they were in fact not LTFU as “false lost” and participants
whose vital and care status remained unknown after tracing
as “true lost”

Statistical Analyses

We used descriptive statistics to summarize participants’ char-
acteristics, process outcomes, and vital and care status. We used
logistic regression models to calculate odds ratios with 95%
confidence intervals of mortality and being in care. We adjusted
multivariable models for sex, age, time on ART, time since the
participant was lost, travel time, and the clinic setting (urban
or rural). We introduced a random intercept for the ART pro-
gram to account for clustering within programs. The models
on mortality included all participants who were traced and for
whom the vital status could be determined. The models for
being in care included all clients who were traced and found
alive. Logistic models used inverse probability weights to ad-
just for the sampling strategy and dropouts at the different
stages of the study to make results representative of all PLHIV
lost (Supplementary Text 1). Analyses were performed with
Stata 15 (StataCorp, College Station, Texas) or R version 3.6
(R Foundation for Statistical Computing, Vienna, Austria)
software.

Ethical Considerations

The Ethics Committee of the Canton of Bern, the Ethics
Committee of the University of Cape Town, and the local ethics
committees or institutional review boards all approved the con-
tribution of each ART program to research performed within
the IeDEA collaboration. All PLHIV provided consent for being
traced within routine care.

RESULTS

Participant Recruitment and Characteristics

A total of 20 174 PLHIV from 73 clinics and 8 ART programs
were eligible. Most clinics were health centers in rural areas.
Most programs used both phone calls and home visits to trace
lost clients (Table 1). We sampled 3256 PLHIV and thus reached
81% of the planned sample size. The shortfall was explained by
<500 eligible PLHIV in some sites and logistical issues in others.
Overall, 1837 (56%) participants were female, the median age at
the last visit was 32 years (interquartile range, 23-44 years), and
1738 (53%) were on ART for <1 year. About half of the study
participants were from smaller health centers and rural areas
(Table 2). The selection of participants into the study and their
outcomes are shown in Figure 1.

Vital and Care Status in Medical Records

By checking the medical records, we clarified the vital and care
status of 385 (12%) participants who had been erroneously clas-
sified as LTFU (“false lost”): 348 (11%) were alive, and 37 (1%)
had died. The contact information of 577 (17%) participants
was missing, including 503 (15%) for whom we could not find
any medical record, and 74 (2%) for whom no contact details
were available in the record (Figure 1). We traced the remaining
2294 (71%) participants. The proportion of traced participants
among those sampled varied from 38% to 99%, depending on
the ART program (Supplementary Table 1).

Tracing Process and Clinical Outcomes

Of 2294 participants, we traced 761 (33%) by phone calls, 1096
(48%) by home visits, and 437 (19%) by a combination of both.
We found 624 (27%) of them in person and spoke to 1226 (54%)
informants. We did not find the remaining 444 (19%) partici-
pants, nor any informant. Overall, 1296 of the 2294 (57%) par-
ticipants traced were alive, 252 (11%) had died, and 746 (32%)
had unknown vital status (“true lost”) (Figure 1). Mortality
among the successfully traced was 16% (252 of 1548).

The vital status and care outcomes among the 2294 parti-
cipants traced are summarized by ART program in Figure 2.
Overall, 768 (34%) participants were alive and in care, 425
(19%) were alive and out of care, and 103 (4%) were reported
alive by informants with unknown care status. Among the 768
participants who were in care, 491 (64%) had transferred to
another clinic. Silent transfers thus accounted for 17% (385 of
2294) of outcomes. There was substantial variation in the distri-
bution of outcomes across ART programs. For example, 59% of
participants were found to be alive and in care in an ART pro-
gram in Malawi, with only 2% not found, compared to 7% alive
and in care and 53% not found in the South African program
(Figure 2, Supplementary Table 1).

Figure 3 combines outcomes obtained from examining the
medical records with those from tracing by ART program.
Overall, 1112 of 3256 (34%) participants initially identified as
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Table 2. Characteristics of All People Living With Human Immunodeficiency Virus Defined as Lost to Follow-up and Sampled for the Study, Overall and
by Antiretroviral Therapy Program

Lighthouse Themba
SMART, Dignitas, Trust, SMART, Lethu Clinic, MoH-CIDRZ, = SMART,  Newlands,
All Lesotho Malawi Malawi Mozambique  South Africa Zambia Zimbabwe Zimbabwe
Characteristic (N = 3256) (n =423) (n =501) (n = 506) (n = 467) (n =492) (n =264) (n=413)  (n=190)
Sex
Male 1419 (44) 160 (38) 230 (46) 261 (52) 216 (46) 224 (46) 137 (52) 115 (28) 76 (40)
Female 1837 (56) 263 (62) 271 (54) 245 (48) 251 (54) 268 (54) 127 (48) 298 (72) 114 (60)
Age at last visit, y
0-9 327 (10) 8(2) 91 (18) 81 (16) 69 (15) 0 56 (21) 19 (5) 3(2)
10-24 771 (24) 56 (13) 134 (27) 1556 (31) 123 (26) 74 (15) 88 (33) 88 (21) 53 (28)
>25 2158 (66) 359 (85) 276 (56b) 270 (53) 275 (59) 418 (85) 120 (46) 306 (74) 134 (70)
Median (IQR) 32 (23-44) 35 (29-43) 27 (15-45) 26 (18-44) 27 (20-39) 39 (29-50) 24 (13-51) 32 (25-40) 33 (24-41)
Time on ART, at last visit,
mo
0-11 1738 (563) 145 (34) 319 (64) 344 (68) 221 (47) 297 (60) 198 (75) 177 (43) 37 (19)
>12 1518 (47) 278 (66) 182 (36) 162 (32) 246 (53) 195 (40) 66 (25) 236 (57) 153 (81)
Last CD4 count, cells/mm?
0-199 522 (16) 77 (18) 30 (6) 63 (12) 70 (15) 153 (31) 10 (4) 102 (25) 53 (28)
200-349 524 (16) 75 (17) 48 (10) 52 (10) 102 (22) 119 (24) 12 (5) 78 (19) 37 (19)
350-499 387 (12) 53 (13) 44 (9) 41 (8) 68 (14) 77 (16) 6 (2) 44 (11) 41 (22)
>500 551 (17) 143 (34) 13 (3) 27 (5) 124 (27) 117 (24) 18 (7) 45 (11) 57 (30)
Median (IQR) 327 (185-520) 413 (228-704) 327 (209-407) 270 (144-433) 386 (224-578) 308 (154-500) 358 (219-594) 268 371
(143-422)  (179-534)
Missing 1272 (39) 75 (18) 366 (73) 323 (64) 103 (22) 26 (5) 218 (83) 144 (35) 2(1
Time since the participant
was seen for the last
time, mo
0-1 462 (14) 26 (6) 84 (17) 84 (17) 179 (38) 42 (9) 14 () 0 33(17)
>12 2638 (81) 385 (91) 391 (78) 389 (77) 213 (46) 446 (91) 249 (94) 413 (100)* 152 (80)
Missing 156 (5) 12 (3) 26 (5) 33 (7) 75 (16) 4(<1) 1(<1) 0 5 (3)
Travel time from home to
the clinic (one-way), h
<1 1785 (6b) 168 (40) 472 (94) 478 (94) 137 (29) 0 245 (93) 100 (24) 185 (97)
>1 527 (16) 169 (40) 29 (6) 4(1) 292 (63) 1(<1) 15 (6) 12 (3) 5 (3)
Missing 944 (29) 86 (20) 0(0) 24 (5) 38 (8) 491 (100) 4(2) 301 (73) 0
Setting of the clinic
Rural 1478 (45) 391 (92) 471 (94) 0 203 (43) 0 0 413 (100) 0
Urban 1778 (55) 32 (8) 30 (6) 506 (100) 264 (57) 492 (100) 264 (100) 0 190 (100)
Level of care of the clinic
Health center 1753 (54) 423 (100) 445 (89) 0 203 (43) 0 264 (100) 228 (55) 190 (100)
District hospital 1011 (31) 0 56 (11) 506 (100) 264 (57) 0 0 185 (45) 0
Regional hospital 492 (15) 0 0 0 0 492 (100) 0 0 0
LTFU status confirmed,
contact details available
No 962 (29) 175 (41) 64 (13) 313 (62) 141 (30) 28 (6) 58 (22) 181 (44) 2 (1)
Yes 2294 (71) 248 (59) 437 (87) 193 (38) 326 (70) 464 (94) 206 (78) 232 (56) 188 (99)
No. of clients traced 2294 248 437 193 326 464 206 232 188
No. of tracing attempts
1 1518 (66) 166 (67) 437 (100) 118 (61) 314 (96) 218 (47) 18 (9) 209 (90) 38 (20)
>2 776 (34) 82 (33) 0 75 (39) 12 (4) 244 (53) 188 (91) 23 (10) 150 (80)
Median (IQR) 1(1-2) 1(1-2) 1(1-1) 1(1-2) 1(1-1) 2(1-2) 2 (2-4) 1(1-1) 2 (2-4)
Tracing method used
Phone calls only 761 (33) 33 (13) 8(2) 101 (52) 0 464 (100) 0 116 (50) 41 (22)
Home visits only 1096 (48) 159 (64) 429 (98) 52 (27) 326 (100) 0 18 (9) 110 (47) 2(1)
Phone calls and home 437 (19) 56 (23) 0 40 (21) 0 0 188 (91) 6 (3) 145 (77)

visits

Data are presented as No. (%) unless otherwise indicated.

Abbreviations: ART, antiretroviral therapy; IQR, interquartile range; LTFU, lost to follow-up; MoH-CIDRZ, Ministry of Health-Centre for Infectious Disease Research in Zambia; PLHIV, people
living with HIV; SMART, SolidarMed-supported antiretroviral therapy program.
?Only people living with human immunodeficiency virus classified as lost to follow-up in 2014 were sampled.
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| PLHIV who are LTFU at 8 ART programs: 20 174 l

v

| PLHIV selected by stratified random sample: 3256 |

T
'
'
L o oo

Not LTFU: 385 Record not found: 503 Participants confirmed LTFU: 2368

| Missing contact details: 74

v ‘/

No tracing done: 962 Tracing done: 2294
No tracing needed: 385 Tracing impossible: 577 Found in person: 624 | Informantfound: 1226 | Nobody found: 444
Alive in care: 344 Alive in care: 768
Alive out of care: 4 Alive out of care: 425
Died: 37 Alive with unknown care status: 103
No vital status nor care status obtained: 577 Died: 252
No vital status nor care status obtained: 746

Figure 1.  Study flowchart. Abbreviations: ART, antiretroviral therapy; LTFU, lost to follow-up; PLHIV, people living with HIV.

LTFU were alive and in care, 429 (13%) were alive but out of  vital status remained unknown. Again, there was substantial
care, 103 (3%) were alive with unknown care status, 289 (9%) variation across ART programs. For example, the proportion of
had died, and 1323 (41%) remained lost (“true lost”). Among  participants “truly lost” ranged from 20% to 71% depending on
the latter, 577 could not be traced, and 746 were traced but the the ART program (Supplementary Table 1).
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Figure 2. Vital status and care outcomes among participants who were traced, by antiretroviral therapy program and overall. Abbreviations: LTFU, lost to follow-up; MoH-
CIDRZ, Ministry of Health—Centre for Infectious Disease Research in Zambia; SMART, SolidarMed-supported antiretroviral therapy program.
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Figure 3. Differences across antiretroviral therapy programs in the proportions of participants confirmed lost to follow-up, medical records not found, alive or who have
died, among those sampled (first bar), the subgroup of those traced (second bar), and the combined outcomes (third bar). Abbreviations: LTFU, lost to follow-up; MoH-CIDRZ,
Ministry of Health—Centre for Infectious Disease Research in Zambia; SMART, SolidarMed-supported antiretroviral therapy program.

Predictors of Mortality and Being in Care

The 1548 participants for whom the vital status was clari-
fied through tracing were included in analyses of mortality.
Analyses of being in care included 1296 participants who were
found alive. Mortality was higher in men than women, higher
in children than in young people or adults, higher in PLHIV
who had been on ART <1 year or had been LTFU >1, year and
higher in PLHIV living in rural areas and living farther from
the clinic (Figure 4). For outcome being in care, most of these
associations went into the opposite direction (Figure 5), with
a few exceptions. There was no association with living further
away from the clinic and being in care in the adjusted model.
Young people were less likely to be in care than adults and chil-
dren. Finally, the probability of being in care was higher in
rural clinics. There was substantial variation in mortality and
retention in care between programs, with standard deviations
of the random intercept in adjusted analyses of 1.85 and 2.02,
respectively.

DISCUSSION

The vital status of PLHIV who are LTFU in ART programs
is generally unknown but central to estimating program-level
outcomes [1, 16, 22, 23]. In lower-income countries, vital
registration and national electronic record systems are often

weak or absent [24-26]. Physically tracing the clients LTFU
is often the only way to obtain reliable information on their
vital and care status. We used a standardized protocol to trace
a weighted random sample of PLHIV who were classified
as lost in 6 Southern African countries, covering steps from
identifying PLHIV LTFU in records to tracing and ascer-
taining outcomes. Overall, the vital status of 41% of PLHIV
LTFU remained unknown. Many PLHIV were erroneously
classified as lost to care or had missing contact details. Among
sampled PLHIV, about a third were alive in care, 13% were
alive but out of care, and a tenth had died. Another third of
clients could not be found, and hence remained LTFU. Our re-
sults underline the difficulty of evaluating program-level mor-
tality of ART with high rates of loss to follow-up [22] and the
challenges of tracing PLHIV.

The outcomes differed across programs, underlining the need
for locally adapted interventions. The 41% unknown vital and
care status hides that this percentage was 21% in a Zimbabwean
but 71% in a Malawian program. The medical records showed
that 10% to 20% of clients were not LTFU in some clinics
whereas this was not an issue in others. In some programs, re-
cords could not be located or did not contain the contact infor-
mation required for tracing. Tracing success also varied, ranging
from 37% to >90%. A systematic review of tracing studies [2]
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univariable
B multivariable

Categories Factors N=1548 OR (95%-Cl)
Female 871 1
Gender Male 677 1.25 (1.16-1.35)
(gl 1.19 (1.10-1.29)
1
Adult 1040
Age at last visit Yozns cople 360 0.34 (0.30-0.39)
g peop = 0.36 (0.31-0.41)
Children 148 1.46 (1.21-1.74)
—=—] 1.48 (1.22-1.79)
Less than 1 year 821 1
Time on ART at last visit 1 year and more 727 0.88 (0.81-0.95)
= 0.88 (0.81-0.95)
Less than 1 year 268 1
Time since participant is lost 1 year and more 1280 4.22 (3.59-5.00)
- 4.38 (3.70-5.21)
1
Time from home to clinic :ehs:utrh:: d1r:§rizr 241‘? 2.63 (2.26-3.05)
=— 2.65 (2.26-3.11)
Unknown 292 0.59 (0.34-1.01)
—_a 0.57 (0.33-1.00)
Urban 705 1
Setting of the clinic Rural 843 3.64 (2.95-4.50)
—=— 3.53 (2.82-4.44)
1 1
0.1 1 10
Mortality

Figure 4. Univariable and multivariable logistic regressions of mortality, among 1548 participants who were traced with determined vital status. Abbreviations: ART, anti-

retroviral therapy; Cl, confidence interval; OR, odds ratio.

found that home visits increased the probability of success com-
pared to phone calls. In this study, tracing success was lowest in
a Johannesburg program, which did not visit homes because of
inaccurate addresses and safety concerns. Another factor was
the delay between loss to follow-up and tracing [16]. The timely
tracing of clients lost should, therefore, be a priority. This may
be challenging, as the introduction of “treat all” may have over-
stretched some programs.

Mortality among PLHIV traced was lower than in previous
studies, 11% among all traced, and 16% among those traced
successfully. A systematic review [2] found that overall, mor-
tality of PLHIV lost and successfully traced was 34%, declining
from an estimated 56% in 2003 to 24% in 2011. Another sys-
tematic review also found a decline in mortality [12]. Our re-
sults indicate that mortality declined further since then, but
the studies included in the reviews are not directly comparable
between themselves and with the present study. For example,
definitions of loss to follow-up varied, from a single missed
appointment to no visit for >6 months [2, 12]. In our study,
mortality was higher among men than women, in line with an
IPD meta-analysis [16] and a recent study from Zambia [27].
Mortality was also higher among those lost for >1 year than in
those lost for <1 year. In the IPD meta-analysis, mortality plat-
eaued 4 years after the last visit, at 22% [16].

Using a weighted random sampling approach, rather than
a convenience sample, and a standardized protocol across dif-
ferent ART programs in Southern Africa are unique strengths
of our study. The approach allowed comparisons between dif-
ferent ages, including children and young people. Data on chil-
dren and young people are scarce. The IPD meta-analysis [16]
included one study of adults and children [28] and one study of
children only [29]. It showed that mortality was higher in adults
older than 30 years, but lacked the power to examine differences
between children, adolescents, and adults [16]. Compared to
adults, the present study shows that mortality was increased
in children and lower in young people. In contrast, the proba-
bility of being in care was lower in children and young people
than adults. Our study supports calls for distinguishing between
children and young people [30, 31].

Silent transfers, whereby clients change facilities without
notifying their original clinic, are another barrier to program
evaluation. These PLHIV were erroneously classified as lost to
care at their original clinic, although they were in care at an-
other clinic. Seventeen percent of the PLHIV who were traced
and in care had silently transferred to another clinic, in line with
the estimate of 19% from a systematic review and meta-analysis
[12]. In the South African electronic monitoring system, un-
documented transfers accounted for most misclassified client
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univariable
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Categories Factors N=1193 OR (95%-Cl)
Female 694 1
Gender Male 499 1.14 (1.03-1.27)
- 0.80 (0.71-0.90)
1
Adult 780
Age at last visit YoEns cople 308 0.16 (0.14-0.18)
g peop = 0.16 (0.14-0.19)
Children 105 0.47 (0.35-0.66)
—a— 0.50 (0.36-0.69)
Less than 1 year 609 1
Time on ART at last visit 1 year and more 584 3.19 (2.83-3.61)
= 2.77 (2.44-3.15)
Less than 1 year 214 1
Time since participant is lost 1 year and more 979 0.63 (0.55-0.72)
= 0.68 (0.58-0.78)

L han 1 h 721
Time from home to clinic ess than 1 hour

1
1.25 (1.02-1.54)

1 hour and more 205 H—=—q 1.14 (0.90-1.45)
Unknown 267 0.62 (0.32-1.18)
1 0.68 (0.33-1.38)

Urban 579 1
Setting of the clinic Rural 614 3.15 (2.60-3.81)
=— 3.11 (2.49-3.88)

I I
0.1 1 10
In care

Figure 5. Univariable and multivariable logistic regressions of being in care, among 1193 participants who were traced and found alive. Abbreviations: ART, antiretroviral

therapy; Cl, confidence interval; OR, odds ratio.

outcomes [26]. HIV-related laboratory records of South Africa’s
National Health Laboratory Service have been used to overcome
this problem and estimate retention in care, taking into account
transfers between clinics [32]. The Western Cape Provincial
Health Data Centre consolidates person-level clinical data
across government services using patient registration systems,
a unique identification number, and several administrative and
clinical digital health systems [33]. The South African experi-
ence illustrates the potential and constraints of national infor-
mation systems.

Our study has several limitations. Only about 80% of the
planned sample size was reached, which will have reduced
power. The CD4 cell count was missing in many clients. Medical
records and contact details were missing in some clients, which
prevented their tracing. Among those traced, the vital and care
status could be ascertained for only two-thirds. Our study was
not designed to determine barriers for remaining in long-term
care, which are best addressed using qualitative methods. For
example, concerns about stigma and disclosure may prevent
some PLHIV from providing accurate contact details or en-
courage them to change clinic silently [9]. Also, assessing paths
in and out of care or how best to implement tracing activities
was outside our study’s scope.

In conclusion, our study found that about a third of PLHIV
considered to be LTFU at ART programs in Southern Africa
were alive and in care. About 40% remained lost due to a com-
bination of unreliable records, missing contact information,
and the inability to locate clients despite intensive tracing ef-
forts. Our study underlines the need for nationally linked med-
ical record systems to prioritize PLHIV at high risk of death for
tracing and returning to care, including children, and those who
are lost after the first year of ART and who live at a greater dis-
tance from the clinic. It illustrates the difficulties of evaluating
program-level mortality in the presence of high rates of loss to
follow-up [1, 16, 22, 23]. A sampling-based approach can lead
to a better understanding of the outcomes in those LTFU and
inform interventions tailored to the ART program.
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