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Abstract

Background: Undetermined attrition prohibits a full understargdof the coverage and
effectiveness of HIV programmes. Outcomes followigs to follow-up (LTFU) among

antiretroviral therapy (ART) patients may differcacding to their reasons for ART initiation.

Setting: We compare the true outcomes of adult patientsquiely identified as LTFU by

reason for ART initiation in eight health faciliéén north eastern South Africa.

Methods: Adult HIV patient records were linked to healtrdademographic surveillance

system (HDSS) data from 2014 to 2017.



Outcomes of adults categorised as LTFU (>90 dagsta the last scheduled clinic visit)
were determined through clinic and routine tragmgprd reviews, consultation of HDSS

data, and supplementary tracing.

We calculated the proportion of patients per oute@ategory and performed competing risk
survival analysis to estimate the cumulative inomkeof death, transfer, migration, ART

interruption and re-engagement following LTFU.

Results: Of 895/1017 patients LTFU with an outcome ascee@dj 120 (13.4%) had died,

225 (25.1%) re-engaged, 50 (5.6%) migrated oun@®HDSS, 75 (8.4%) were alive and not
on treatment, and 315 (35.1%) transferred theattnent. These outcomes varied by sex and
pregnancy status at ART initiation. Mortality was$ likely among pregnant women,

patients with higher baseline CD4, and more likeaiyong older patients.

Conclusion: Patient survival and transfers to other facilises considerably higher than
those suggested in earlier studies. Outcomes ddfevomen who were pregnant or
postpartum when initiating ART, with this populatitess likely to have died and more likely

to have migrated out of the HDSS.

Keywords: HIV, lost to follow-up, mother-to-child transmissioSouth Africa, patient

outcome assessment, retention



| ntroduction:

As HIV programmes in sub-Saharan Africa have expdndmphasis has been put on
initiating patients on antiretroviral therapy (ARa3 early as possible in the course of HIV
infection™?. Eligibility for ART has changed since the adoptiaf Option B+ which made all
pregnant and postpartum women eligible for ART@msas they tested HIV positive and
“Treat all” which extended this eligibility to gtleople living with HIV_ (PLHIVY. Although
ART initiation rates among people diagnosed witN lHave increaséd®, many programmes
have experienced high attrition rates, especiatigrag women who initiate ART for
prevention of mother-to-child transmission of HRMTCT)'. Many of these patients are
classified as lost to follow-up (LTFU), a genesn for unknown outcomes of patients who
have not returned for a scheduled clinic visit. UTiE often an amalgamation of “silent”
(undocumented) clinic transfers, treatment inteiams or stoppages, and de&ths which

are challenging to accurately document using reutaporting mechanisr >

Misclassification of patients as being LTFU cardiéaas much as a five-fold
underestimation of retention and dedtheinderstanding true outcomes among patients who
are reported as LTFU is important in order to aataly monitor and report on indicators for
national ART programmes and better target tracffayts’®. Accurate mortality estimates are
also important for parameterising epidemic profawiin software programmes such as the

UNAIDS Spectrum packagée

A systematic review of HIV patient tracing studesducted in sub-Saharan Africa from

2001 to 2012 reported that 39% of patients docueteas LTFU in clinic records had died,
18.6% had self-transferred to other HIV clinicsd &8.6% had stopped ART but were still
alive'?. An earlier review covering studies in sub-Sahafita undertaken between 2004

and 2008 reported that 42% of patients documergéd &U in HIV clinics had dielf.



These two reviews were conducted in the earligest®@f sub-Saharan African ART
programmes when ART patient profiles included dargroportion with severe
immunosuppression at treatment initiation and leetonversal ART for HIV positive
pregnant women (Option B+) had been introddtdd addition, decentralisation of ART
programmes means ART can be provided closer temgatihome¥, which may have
increased the number of “silent” transfers takitare within these programmes.
Furthermore, the proportion of pregnant and potiipawvomen in ART programmes has
increased since the adoption of Option B+. Thisytagon differs from the general adult
population on ART in several ways that are likeyrhpact the true outcomes among those
LTFU, yet few studies have traced women LTFU froMiTCT programme®. Firstly, ART
initiation eligibility criteria for pregnant womemave included higher CD4 counts in many
settings over the past decade, such that on avéragare more likely to initiate treatment
while still asymptomatfc-. In addition, childbirth is a risk factor for defafrom treatment
programme< #*for reasons including postpartum depression orefgrral from PMTCT

programmes after deliver{?®

With recent randomised control trials of universst and treat showing modest and mixed
results regarding reducing HIV incide€&® it is imperative that we understand outcomes
among non-adherent patients including those LTHRuks Will help to develop and direct
innovative ways to identify and reach those whoehiauly disengaged from care. In this
context, we conducted a tracing study in Agincaurural north-eastern South Africa to
ascertain the true outcomes of patients who wefell, disaggregated by whether they were
pregnant or postpartum when initiating ART (PMT®@F)not, to better understand the
outcomes of this group and compare them to thet &dRil’ population who met other criteria

for ART initiation.



Methods:
Setting:

The Agincourt Health and Demographic Surveillangst&n (HDSS) is located in
Mpumalanga province in rural north-eastern SouthicAf Established in 1992, the site is
approximately 475 square kilometres and has coeduatnual demographic surveys within
the HDSS population to capture births, deaths aiggations since 1998>% I1n 2013, HIV

prevalence in the HDSS population aged 15 yeaodder was estimated at 19.4%

The HDSS also collects verbal autopsy (VA) datageertain probable causes of déatm
brief, a structured interview was conducted witbgde who were closely related to or cared
for the deceased during the final illness and coegebrt on symptoms and signs they
observed during this period. The interview was cateld using a locally validated tool, in
the local language. Until 2010, two medical doctatependently reviewed the data to
assign a cause of death based on internationalfatasion of diseases (ICD-10)
conventiond’, with a third doctor used in the event of a latkansensus. The cause was
coded ‘undetermined’ if this failed to yield anyragment’>° Since 2011, causes of death

are assigned using the InterVA-4 probabilistic mifde

There are five primary health facilities and thseeondary community health centres located
within the Agincourt HDSS, all of which offer HI\esvices including testing and treatment.
All health facilities routinely trace patients thaat late for a scheduled appointment, with
some clinics receiving tracing support from two +pyofit organisations, Right-to-Care

(RtC) (6 facilities) and Home-Based Carers (HBCla@ilities). Routine tracing is described
in detail elsewher®. Briefly, tracing procedures are triggered ongagient is more than five

working days late for a scheduled visit and usuaNylves two steps, three phone calls and a



home visit if the phone calls do not yield a saitisbry outcome. Patients are considered

LTFU if they have not returned to the clinic 90 dafter their scheduled visit.

In 2014, an initiative was started to identify stgred HDSS residents when they visited
local health facilities. The point-of-contact irdetive record linkage (PIRL) matches chronic
care (HIV, diabetic and hypertensive) patient infation at the health facility to their HDSS
record. This is done in the presence of the patergsolve any indecision about their

identity in the event of multiple resident matcfies

Record review and tracing study:

Using the PIRL database, we identified patients wkoe more than 90 days late for a
scheduled HIV clinic appointment on August 15, 2@1any of the eight health facilities
located in the Agincourt HDSS. Patients were inetlith the cohort if they were 18 years or
older, had ever declared residency in the HDSS haddenrolled in HIV treatment after

PIRL was established at the health facilities.

Patients who had not yet initiated ART were exctufiem our analyses as they did not have
a next scheduled visit and as such it was impassibtletermine whether they were LTFU or
just visited the clinics less frequently. Furthermahis population would not be comparable

to patients who had potentially accrued some benieém taking ART.

Patients were followed up to ascertain whether these still alive and still on treatment.
Trained fieldworkers conducted a thorough recowiksg, on a case-by-case basis, to resolve
each patient outcome by comparing the list of pédie TFU against (i) TIER.Net (the
electronic medical records database for healttiitiasiin South Africa® (ii) paper-based

patient clinic files, and (iii) logbooks kept by@and HBC. The PIRL database was also



reviewed for duplicate patients who were then adergid silent transfers. Residency and vital

status were also checked in the HDSS demographieiiance database.

Home-Based Carers conducted a further home visélfpatients without an outcome
resolution (i.e. no definitive outcome after theawl review and for whom routine tracing
had not previously been done). For all patientsaieamg LTFU, searches were undertaken in
TIER.Net databases of clinics in close proximitgheir residence to capture any further

silent transfers (Supplementary Figure 1,http8ilww.com/QAI/B486).

Definitions:

A patient was considered to have died if they wepsrted as deceased in their patient file or

in TIER.Net or if they were reported to have diecbugh HDSS surveillance data.

A patient was considered to have re-engaged inittrey were found to still be in care at
the same clinic where they initiated treatmentvoerte >90 days late for their last

appointment.

A patient was defined as-having transferred if thag either reported taking treatment at
another clinic, if the clinic at which they inited ART had communicated with and
ascertained their transfer to another clinic, ahére was a record of them collecting

treatment from another clinic within the AgincotiDSS.

Patients were defined as having migrated if thesewecorded as such (movement outside
the study area) through the HDSS, the migratiomelrappened after their last clinic visit

and there was no evidence of them taking treatmauesutother clinic.

A patient had stopped ART if they had been foundi r@ported that they stopped ART,

denied their HIV status or refused to return todheic.



A patient was alive with ART status unknown if aduhal tracing yielded no definitive

outcome, but they were found to still be alive tigl the most recent demographic

surveillance round, with a surveillance date atweir last clinic visit.

A data error was a situation where a patient wasdeds late for their next scheduled

appointment but was erroneously classified as LTFU.

Statistical analyses:

Counts and proportions were calculated for socioatgaphic, baseline clinical
characteristics, patient tracing outcomes, andatextitopsy causes of death. A Pearson’s

chi-square test was used to compare categoricables.

Competing risk survival analysis methods were usezbtimate the cumulative incidence of
death, transfer, migration, ART stoppage and reagament following loss to follow-up
(LTFU). Follow-up time began on the date of eactigod's last recorded clinic visit as we
suspected that some outcomes especially deathslwoalir closely following a last visit and
before patients would have been categorised as LUSig these cumulative probabilities,
status plots were produced stratified by sex, pagy status at ART initiation and baseline

CD4.

A Cox regression model was used to determine ttterfmassociated with death, with all
other outcomes considered to be right-censoregaBate analyses were conducted with a
priori selected variables that had been shown taslseciated with death in previous
studied®*%2 All variables with p<0.1 were included in the nindriable Cox regression
model. A parsimonious model was achieved using W&sts. All analyses were conducted
using Stata 15. All models accounted for clustering at the cliléieel and utilised robust

standard errors.



Ethics:

Ethical approval was obtained from the London Stbbélygiene and Tropical Medicine,

the University of Witwatersrand and the Mpumalabggartment of Health.

Results:
Population characteristics:

Over the study period, 4089 patients were addé¢det®IRL database and met the inclusion
criteria. Of these 4089, 1325 (32.4%) met the LIdfiteria and were eligible for inclusion in
the record review and tracing study. Of these J&ifents, 166 (12.5%) did not have an
ART initiation date. Further investigation of thel#6 patients found 46 (27.7%) had
initiated ART after record linkage, 59 (35.5%) haat yet initiated ART and 61(36.7%) had
initiated ART before record linkage began. Thes@#&tents and the 59 non-ART patients
were excluded from further analyses. Of the remgiri205 patients, 188 (15.6%) were
misclassified as LTFU due to data errors (missedccVisits in the PIRL database) and were
excluded from further analysis (Supplementary Fegihttp://links.lww.com/QAI/B486).
Analyses of these 188 patients to evaluate thigyubil routine tracing are presented in
supplementary information (Supplementary informmatichttp://links.lww.com/QAI/B486).
The remaining 1017 patients were 91 to 1188 dagq&upplementary Figure 3,

http://links.lww.com/QAI/B486).

Of the 1017 remaining patients, 280 (27.5%) iretb&RT for PMTCT, 767 (75.4%) were
females and 849 (83.5%) linked to an HDSS recoabl@ 1). Pregnant women were younger
with a median age of 29 years (IQR: 25, 33) congph&wmenon-pregnant women, 33 years
(IQR: 28, 42) and men, 41 years (IQR: 34, 48). 83 patients who initiated ART for

PMTCT, 52 (18.6%) had a baseline CD4 <200 cellstampared with 193 of 487 (39.6%)



non-pregnant women and 146 of 250 (58.4%) men. btige patients who initiated ART
for PMTCT with baseline CD4 <200 cells/ pL wereegairised as WHO stage 1ll/1V
compared to 53 of 193 (27.5%) non-pregnant womeidanof 146 (30.8%) men.
Furthermore, 5.0% of women who initiated treatnfenPMTCT had a CD4 less than 100
cells/uL compared to 21.8% of non-pregnant womeh3h4% of men. The main reason for

ART initiation for non-pregnant patients was CD4uebcriteria (74.5%) (Table 1).

Sour ces of resolution:

Of the 1017 patients LTFU, 895 (88.0%) were reso)with 536 (59.9%) of these occurring
through record review, 155 (17.3%) through demagi@apurveillance data (23 migrations,
21 deaths, 111 alive), 72 (8.0%) through subsequsntdata in the PIRL database, 53
(5.9%) through supplementary tracing, 57 (6.4%hidied as duplicates in the PIRL
database (one person matching to multiple clicomds), and 22 (2.5%) through a search of

patient records in clinics in close proximity t@tpatient’s residence.

Patient outcomes:

Of 1017 patients LTFU, 120 (11.8%, 95% C.I: 9.99)3ad died , 315 (31.0%, C.I: 28.1-
33.9) had transferred to another facility, 75 (7,434: 5.8-9.1) had stopped ART, 49 (4.8%,
C.I: 3.6-6.3) had migrated, 225 (22.1%, C.I: 194682 re-engaged in care, 111 (10.9%, C.I:
9.1-13.0) were alive with an unknown treatmentustand 122 (12.0%) remained LTFU.
These outcomes differed (all p<0.001) by sex, bgeeline CD4 count, time on ART, clinic
visit schedule, health facility, time since a méss@pointment, and ART initiation reason.
Women who initiated treatment while pregnant ortpatum were less likely to have died

(3.6% (C.I: 1.7-6.5) compared to 14.9% (C.I: 12747)) and more likely to have migrated



(7.5% (C.1: 4.7-11.2) compared to 3.8% (C.I: 2.8)h.to be alive with their ART status
unknown (16.1% (C.I: 12.0-20.9) compared to 8.9%: (C0-11.2)) or stopped ART (10.0%

(C.I: 6.7-14.1) compared to 6.4% (C.I: 4.7-8.4)aljke 2).

Most deaths occurred in the groups where baseld¥<200 cells/uL (Figure 1). Men were
at highest risk of mortality, and pregnant womemena the lowest risk (Figure 2). Men and
pregnant women also had higher risks of being @i not in care compared to non-
pregnant women (Figure 2). The mortality risk appddo be similar for all CD4 categories
for pregnant women unlike for non-pregnant womap(@ementary Figure 4 and 5,
http://links.lww.com/QAI/B486). We also report ompable causes of death ascertained

using VA data (Supplementary information 2, httjpkis.lww.com/QAI/B486).

Factor s associated with death:

Of 120 deaths, 50 (41.7%) occurred before the pEgi@ext visit date, 37 (30.8%) occurred
after the patient’'s next scheduled visit date lafbte they would have met the criteria for

LTFU and 33 (27.5%) occurred after the patient imed the criteria for LTFU.

In multivariable competing risk regression, beimggmant at ART initiation (aHR: 0.36,
95%C.1: 0.15-0.87), and longer time on ART (12-2dnths aHR: 0.44, 0.23-0.85) were
associated with lower hazard of death following Ur®lder ageX60 years aHR: 8.86,
3.90-20.14) and lower CD4 at ART initiation (<108lls/uL aHR: 3.77, 2.31-6.15; 100-199

cells/uL aHR: 2.35, 1.49-3.69) were associated witigher hazard of death (Table 3).



Discussion:

We describe the treatment outcomes of HIV patientslled in care between April 2014 and
August 2017 who had become LTFU in a rural SoutticAh setting as determined through a
comprehensive record review and tracing study. ¢Jsinltiple data sources and methods, we
managed to ascertain the outcomes of 88% of thenpsiL. TFU, a figure that is higher than
most studies included in a recent systematic rewetracing studies in sub-Saharan Affica
We found that 31% of patients LTFU had transfetcednother facility, 22% had re-engaged
in care, and 12% of patients had died. These ptges varied by sex, reason for ART
initiation and baseline CD4 cell count. The diffeces for pregnant and postpartum women
are particularly pertinent given that they reprégee first iterations of treatment as
prevention and could provide an indication for wleaéxpect with the move to test and treat

for all PLHIV.

The proportion of patients reported as LTFU who diedl in our study was substantially
lower than the 42% and 39% reported in earlieresyatic reviews of tracing studies from
sub-Saharan Africa'® Even if all the patients remaining LTFU afteraet review and
tracing had died, mortality in our study would onilse to 24%. This lower percentage of
deaths compared to the previous reviews is likelye due to a healthier cohort of patients
initiating treatment. We found that pregnant womarme less likely to have died, an
encouraging trend if it does translate to the gan®RT treatment population as less
immunocompromised people begin to initiate ART. Mbty following LTFU may decrease
further as universal test and treat policies rasulfrowing proportions of asymptomatic

patients initiating ART.



In competing risk survival analysis, being pregranART initiation, higher baseline CD4
and longer time on ART were protective againstldeahile older age was found to be
associated with a higher hazard of death followim&U. Our findings suggest baseline CD4
cell count, WHO stage, and older age remain aceunaiasures for determining which
patients are at highest risk for déaf{*> and these characteristics could be used to help
prioritise tracing interventions. Whereas mortatisk appeared to wane with increasing CD4
at baseline for non-pregnant women and men, mtyreghpeared to be similar for all CD4
categories for women who initiated treatment forT®M. This may reflect the fact that their
mortality risk was more influenced by other factsugh as pregnancy related complications
than by HIV*®*". This could also be due to the fact that pregnamhen were healthier in
terms of WHO staging compared to non-pregnant woamehmen, given the same CD4 at
baseline, also reflected by the lower proportiopreignant patients with a baseline CD4
<100 cells/uL. This discrepancy could also be eeldb temporary declines in CD4 count

during pregnancy.

Patients lost early on in treatment were at higisérof death and this remained statistically
significant even when controlling for baseline Cintlicating that a longer duration on ART
prior to attrition may reduce the risk of deathislprotective effect appeared to be strongest
for those who had been on ART 12-24 months befoeg became LTFU. This suggests that
in settings with limited resources, tracing shdoddconsidered most urgent for newly ART-
initiated patients who drop out of care. On thesotiand, it might also indicate that some
patients are still initiating treatment too late this study, 11% of non-pregnant patients had
a CD4 cell count >500 cells/uL (compared to 23%refgnant women), reflecting the fact
that universal test and treat was not adopted uritBafrica until September 201%°°. Men
were disproportionately over-represented in theO<@flIs/uL baseline CD4 category despite

South African guidelines for ART initiation with GIX500 cells/pL having been in effect



since January 2015 Men especially appear to be harder to reach amtbdnto care later,
similar to findings from other studi®s and emphasises the need to reach men earlier with

ARTSG—SS

However, as the proportion of LTFU attributablanortality dwindles, other outcomes are
likely to become more prevalent. In our study, $fanto another facility accounted for 31%
of patients who were reported as LTFU, which ishkigthan a previous systematic reviéw
Other studies have suggested transfers becomeamwm@on as programmes expand and
offer ART closer to patients’ hom&s°® Women were more likely to have transferred their
care to another clinic. For pregnant women, thidaeeflect the higher mobility common
during pregnancy and childbifft?*®? Furthermore, given that the majority of thesesfars
were not reported to the sending facility ‘simttaprevious studiéé™ these types of
transfers could potentially lead to the spreadrafjdesistance in situations where ART
experienced patients are offered regimens that lbav@ny therapeutic value due to drug
resistanc®. Silent transfers may also lead to over-estimatése number of people newly
initiating ART and the number of people who haverauitiated ART. The current system of
transferring patients could be improved by bettéenral systems, patient education, regular

information exchange between clinics, and providgning™.

We found that 7.4% of patients had stopped treatmeth this being more common for
women who initiated ART while pregnant, which adol$indings from previous studies that
suggest that feeling healthy contributes to aimifior pregnant womé&n® This figure is
lower than the 28.6% of treatment interruptionorégd in a recent systematic reviéwr his
may suggest that interventions to reduce interomgtiincluding routine tracing, are working
well in this setting, further supported by the n&@mbf re-engagements in care that were

observed in our study.



Our data showed that pregnant women and the gamneasinent cohort still differ
significantly especially with regards to immunetsys markers such as CD4. However, with
the advent of test and treat, these groups magasargly become similar in this regard and
hence outcomes for pregnant women living with HB«ld represent what treatment
programmes may expect to see in the future withndsgto patients that become LTFU
especially those of a similar age. With ART prognaas in sub-Saharan Africa maturing,
and with less immunologically compromised patienisating ART, patients that become
LTFU will be less likely to have died, while ART sgation or interruption and re-
engagement in care are likely to become more comift@atment programmes will
increasingly need to reallocate resources to dehlimproving the clinic transfer process
and invest in tracing and psychosocial supporetgatients back in care or else risk having
high community viral load which may increase thelgability of onward transmission. We
showed that 6% of patients who were late for adleel appointment returned before they
officially became categorised as LTFU. These p&ientheory would have received the
routine tracing intervention offering further evide of its utility, in line with a previous
study that has highlighted how early active tramhgatients LTFU may improve patient

outcomes and retention in cire

Furthermore, given that most resolutions came tjinaecord review of tracing logbooks and
clinic records, this study demonstrates that reupatient tracing still has utility for

improving the completeness and accuracy of patesdrds. The availability of these data
within the clinics suggests that routinely-collettiata, especially those from the two
organisations that assist in patient tracing néed® better collated, integrated and recorded
in order to ensure that patient outcomes are tteflieio their clinic files and on TIER.Net.
This study also demonstrates the utility of otheiacsources such as HDSS data. Given the

push to integrate national ID numbers in patieofif@s, clinics operating within similar



health and demographic surveillance sites shoutdider liaising with these sites to improve
the capture of deaths and migrations. Policy magieosild also consider using South
Africa’s national death registry within clinics #gs has been shown to be useful in other

studie§” %8

This study had several limitations. Firstly, theael review was cross-sectional; we only
consulted clinic records at one point in time, velas, some of these records might have
subsequently been updated. Furthermore, we onlgutiea HBC and RtC logbooks that
were afforded to us and it is possible that we mingive missed some with information on
patients we were trying to find. The observatiamatiure of the study limited our ability to
assess predictive factors and causality. We fadexscertain the outcomes for 12% of our
cohort and this might introduce some downward twasur estimates. Finally, as we only
resolved cause of death in 48.3% of patients fdarthve died, this data should be
interpreted with caution. As we attempted to trald@dult patients LTFU, rather than a
sample, these results are likely to be generabs@abbther rural sub-Saharan settings. A

strength of this study is the utilisation of muléiglata sources.

In conclusion, our study offers evidence for thevgng utility for routine patient tracing.

The different distribution of outcomes among Optihwomen suggests that different
programme mortality and attrition correction fastarill be needed as universal test and treat
becomes more established. Higher mortality among emephasises the importance of
programmatic efforts to reach men earlier and itneat programmes need to improve

transfer procedures to make it more conducive &biepts to move between clinics.
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Figures:

Figure 1. Status of patients by baseline CD4 and years siraelast clinic visit.

Figure 2: Status of patients by sex, pregnancy status at ili@tion and years since their

last clinic visit.



Tables:

Table 1. Patient demographic and clinical characteristics, and final outcomes disaggregated
by pregnancy status at ART initiation

LTFU Pregnant women Non-pregnant Men
women

1017 280 487 250

N (%) N (%) N (%) N (%)
Age
18-29 333(32.7) 150 (53.6) 157 (32.2) 26 (10.4)
30-44 484 (47.6) 124 (44.3) 226 (46.4) 134 (53.6)
45-59 141 (13.9) 6(2.1) 70 (14.4) 65 (26.0)
60+ 58 (5.7) 0 (0) 33 (6.8) 25 (10.0)
Missing 1(0.1) 0(0) 1(0.2) 0(0)
ART reason
CD4 549 (54.0) 0(0) 376 (77.2) 173 (69.2)
PMTCT 280 (27.5) 280 (100.0) 0 (0) 0 (0)
WHO stage 77 (7.6) 0(0) 45(9.2) 32 (12.8)
Test and treat 43 (4.2) 0 (0) 23(4.7) 20 (8.0)
TB 39(3.8) 0(0) 17 (3.5) 22 (8.8)
Missing 29 (2.9) 0(0) 26 (5.3) 3(1.2)
ART start
year
2014 211 (20.8) 58 (20.7) 101 (20.7) 52 (20.8)
2015 414 (40.7) 105 (37.5) 212 (43.5) 97 (38.8)
2016 350 (34.4) 107 (38.2) 157 (32.2) 86 (34.4)
2017 42 (4.1) 10 (3.6) 17 (3.5) 15 (6.0)
Timeon ART
<3 months 325 (32.0) 89 (31.8) 136 (27.9) 100 (40.0)
3-6 months 190 (18.7) 70 (25.0) 88 (18.1) 32 (12.8)
6-12 months 228 (22.4) 70 (25.0) 114 (23.4) 44 (17.6)
12-24 months 219 (21.5) 39 (13.9) 120 (24.6) 60 (24.0)
>24 months 55 (5.4) 12 (4.3 29 (6.0) 14 (5.6)
Baseline CD4
<100 206 (20.2) 14 (5.0 106 (21.8) 86 (34.4)
100-199 185(18.2) 38 (13.6) 87 (17.9) 60 (24.0)
200-349 261 (25.7) 71 (25.4) 129 (26.5) 61 (24.4)
350-499 193 (19.0) 74 (26.4) 95 (19.5) 24 (9.6)
500+ 145 (14.3) 64 (22.9) 64 (13.1) 17 (6.8)
Missing 27 (2.6) 19 (6.8) 6(1.2) 2(0.8)
Baseline
WHO stage
| 722 (71.9) 261 (93.2) 329 (67.6) 132 (52.8)
1 143 (14.1) 17 (6.1) 73 (15.0) 53 (21.2)
111 129 (12.7) 2(0.7) 70 (14.4) 57 (22.8)
\Y 10 (1.0) 0(0) 6(1.2) 4(1.6)
Missing 13 (1.3) 0 (0) 9(1.8) 4(1.6)
Refill schedule




1 month 672 (66.1) 188 (67.1) 322 (66.1) 162 (64.8)
2 months 233 (22.9) 68 (24.3) 102 (20.9) 63 (25.2)
3 months 79 (7.8) 20 (7.2) 44 (9.0) 15 (6.0)
>3 months 33(3.2) 4(1.49) 19 (3.9) 10 (4.0)
Health

Facility

Agincourt 272 (26.7) 74 (26.4) 141 (28.9) 57 (22.8)
Belfast 186 (18.3) 64 (22.9) 80 (16.4) 42 (16.8)
Cunningmore 58 (5.7) 16 (5.7) 32 (6.6) 10 (4.0)
Justicia 120 (11.8) 42 (15.0) 42 (8.6) 36 (14.4)
Kildare 117 (11.5) 25(8.9) 62 (12.7) 30 (12.0)
Lillydale 166 (16.3) 32 (11.4) 81 (16.6) 53 (21.2)
Thulamahashe 25(2.5) 9(3.2 12 (2.5) 4(1.6)
Xanthia 73 (7.2) 18 (6.4) 32 (7.6) 18 (7.2)
Timesincelast

appointment

<1year 526 (51.7) 130 (46.4) 255 (52.4) 141 (56.4)
1-2 years 369 (36.3) 117 (41.8) 176 (36.1) 76 (30.4)
>2 years 122 (12.0) 33 (11.8) 56 (11.5) 33(13.2)
AHDSS

outcome

Still in HDSS 505 (49.7) 142 (50.7) 237 (48.7) 126 (50.4)
Deceased 74 (7.3) 6(2.1) 42 (8:6) 26 (10.4)
Migrated 270 (26.5) 99 (35.4) 125 (25.7) 46 (18.4)
Not linked 168 (16.5) 33(11.8) 83 (17.0) 52 (20.8)
Final

Outcome

Deceased 120 (11.8) 10(3.6) 60 (12.3) 50 (20.0)
Transferred 315 (31.0) 82 (29.3) 176 (36.1) 57 (22.8)
out

Stopped ART 75 (7.4) 28 (10.0) 20 (4.1) 27 (10.8)
Migrated 49 (4.8) 21 (7.5) 22 (4.5) 6 (2.4)
Reengaged 225 (22.1) 54 (19.3) 110 (22.6) 61 (24.4)
Alive: ART 111 (10.9) 45 (16.1) 45 (9.2) 21 (8.4)
unknown

LTFU 122 (12.0) 40 (14.3) 54 (11.1) 28 (11.2)




Table 2: Patient outcomes disaggregated by patient demographic and clinical characteristics

Outcome Total
Deceased Transferred | Stopped ART | Migrated Reengaged | Alive: ART | Still LTFU AllLTFU
out unknown

120 315 75 49 225 111 122 1017

N (%) N (%) N (%) N (%) N (%) N (%) N (%)
Sex (p<0.001)
Female 70(9.2) 258 (33.6) 48 (6.3) 43 (5.6) 164 (21.4) | 90 (11.7) 94 (12.2) 767 (75.4)
Mae 50 (20.0) | 57 (22.8) 27 (10.8) 6 (2.4) 61(24.4) | 21(84) 28 (11.2) 250 (24.6)
Age (p<0.001)
18-29 17 (5.1) 117 (35.1) 24(7.2) 25 (7.5) 61(183) | 46(13.9) 43(12.9) 333(32.7)
30-44 55(11.4) | 147 (30.4) 37 (7.6) 21 (4.3) 116 (24.0) | 50(10.3) 58 (12.0) 484 (47.6)
45-59 27(19.1) | 38(26.9) 11 (7.8) 2(1.4) 35(24.8) | 13(9.2) 15 (10.6) 141 (13.9)
60+ 21 (36.2) 13 (22.4) 3(5.2) 1(1.7) 12 (20.7) 2(3.4) 6 (10.3) 58 (5.7)
Missing 0(0) 0(0) 0(0) 0(0) 1(100) 0 (0) 0(0) 1(0.2)
ART reason (p<0.001)
Non-PMTCT | 110(14.9) | 233(316) | 47(6.4) 28 (38) 171(23.2) | 66(8.9) 82 (11.1) 737 (72.5)
PMTCT 10 (3.6) 82 (29.3) 28 (10.0) 21 (7.5) 54 (19.3) | 45(16.1) 40 (14.3) 280 (27.5)
ART dtart year (p=0.251)
2014 28(13.3) | 58(27.5) 14 (6.6) 18 (8.5) 50 (23.7) | 19 (9.0) 24 (11.4) 211 (20.7)
2015 41(9.9) 149 (36.0) 33(8.0) 16 (3.9) 82(19.8) | 44(10.6) 49 (11.8) 414 (40.7)
2016 46 (13.1) 100 (28.6) 24 (6.9) 14 (4.0) 82 (23.4) 41 (11.7) 43 (12.3) 350 (34.4)
2017 5(11.9) 8(19.0) 4(9.5) 1(2.4) 11(26.2) | 7(16.7) 6(14.3) 42 (4.1)
Timeon ART (p<0.001)
<3 months 54 (16.6) 89 (27.3) 29(8.9) 13(4.0) 47 (14.5) 41 (12.6) 52 (16.0) 325 (32.0)
3-6 months 18 (9.5) 62 (32.6) 13 (6.8) 8(4.2) 31 (16.3) 30 (15.8) 28 (14.7) 190 (18.7)
6-12 months 25 (11.0) 79 (34.6) 12 (5.3 17 (7.5) 42 (18.4) 25 (11.0) 28 (12.3) 228 (22.4)
12-24 months | 16 (7.3) 76 (34.7) 17 (7.8) 9(4.1) 75(34.2) | 13(5.9) 13 (5.9) 219 (21.5)
>24 months 7 (12.7) 9(16.4) 4(7.3) 2(36) 30(545) | 2(3.6) 1(1.8) 55 (5.4)
Baseline CD4 (p<0.001)
<100 50 (24.3) | 64(31.1) 8(3.9) 4(1.9) 38(18.4) | 13(6.3) 29 (14.1) 206 (20.2)
100-199 32(17.3) | 46(24.9) 16 (8.6) 8(4.3) 41(222) | 19(10.3) 23 (12.4) 185 (18.2)
200-349 19 (7.3) 69 (26.4) 23(8.8) 12 (4.6) 63(24.1) | 43(16.5) 32 (12.3) 261 (25.7)
350-499 11 (5.7) 72 (37.3) 16 (8.3) 14 (7.3) 36 (18.6) 20 (10.4) 24 (12.4) 193 (19.0)
500+ 8(5.5) 53 (36.5) 11 (7.6) 10 (6.9) 41 (28.3) 12 (8.3) 10 (6.9) 145 (14.3)
Missing 0(0) 11 (40.7) 1(37) 1(37) 6(22.2) 4(14.8) 4(14.8) 27 (2.6)
Baseline WHO stage
(p=0.017)
| 65 (9.0) 230(31.8) 55 (7.6) 38 (5.3) 159 (22.0) | 88 (12.2) 87 (12.0) 722 (71.0)
Il 21 (147) | 42(29.9) 12 (8.4) 6 (4.2) 34(23.8) | 11(7.7) 17 (11.9) 143 (14.1)
I 26 (20.1) | 39(30.2) 7 (5.4) 4(3.1) 28(21.7) | 9(7.0) 16 (12.4) 129 (12.7)
vV 5 (50.0) 1(10.0) 1(10.0) 0(0) 2 (20.0) 0(0) 1(10.0) 10 (1.0)
Missing 3(23.1) 3(23.1) 0(0) 1(7.7) 2 (15.4) 3(23.1) 1(7.7) 13 (1.3)
Refill schedule (p<0.001)
1 month 84 (125) | 210(31.2) 48 (7.1) 30 (4.5) 143 (21.3) | 77 (11.4) 80 (11.9) 672 (66.1)
2 months 24(10.3) | 71(30.5) 21 (9.0) 14 (6.0) 43(18.4) | 24(10.3) 36 (15.5) 233(22.9)
3 months 9 (11.4) 30 (38.0) 3(3.8) 5(6.3) 18 (22.8) 9 (11.4) 5 (6.3) 79 (7.8)




>3 months ‘ 3(9.) 4(12.1) 3(91) 0(0) 21 (63.6) 1(3.0 1(3.0 33(3.2)
Health Facility (p<0.001)

Agincourt 27 (9.9) 66 (24.3) 15(5.5) 11 (4.0) 110(37.1) | 21(7.7) 22 (8.1) 272 (26.7)
Belfast 16 (8.6) 52 (28.0) 13(7.0) 12 (6.4) 32(17.2) 29 (15.6) 32(17.2) 186 (18.3)
Cunningmore 11 (19.0) 21 (36.2) 8(13.8) 1(1.7) 7(12.1) 5(8.6) 5(8.6) 58 (5.7)
Justicia 20 (16.7) 30 (25.0) 13(10.8) 7(5.8) 14 (11.7) 11(9.2) 25 (20.8) 120 (11.8)
Kildare 16 (13.7) 50 (42.7) 10 (8.5) 8(6.8) 14 (12.0) 9(7.7) 10 (8.5) 117 (11.5)
Lillydale 19 (11.4) 51 (30.7) 9(5.4) 7(4.2) 37 (22.3) 24 (14.5) 19 (11.4) 166 (16.3)
Thulamahashe | 3(12.0) 4 (16.0) 1(4.0) 0(0) 7(28.0) 6 (24.0) 4 (16.0) 25 (2.4)
Xanthia 9(12.2) 41 (55.4) 6(8.1) 3(4.0) 4 (5.4) 6(8.1) 5(6.8) 74 (7.3)
Time since last appointment (p<0.001)

<1 year 48 (9.1) 146 (27.8) 40 (7.6) 16 (3.0) 171 (325) | 51(9.7) 54 (10.3) 526 (51.7)
1-2 years 53 (14.4) 134 (36.3) 26 (7.0) 19(5.1) 46 (12.5) 44 (11.9) 47 (12.7) 369 (36.3)
>2 years 19 (15.6) 35 (28.7) 9(7.4) 14 (11.5) | 8(6.6) 16 (13.1) 21 (17.2) 122 (12.0)
AHDSS outcome (p<0.001)

Still in HDSS 17 (3.4) 177 (35.0) 52 (10.3) 7(1.4) 141 (27.9) | 111 (22.0) 0(0) 505 (49.7)
Deceased 70 (94.6) 4(5.4) 0(0) 0(0) 0(0) 0(0) 0(0) 74 (7.3)
Migrated 22(8.1) 86 (31.8) 19 (7.0) 34(12.6) | 58(21.5) 0(0) 51 (18.9) 270 (26.5)
Not linked 11 (6.5) 48 (28.6) 4(2.4) 8(4.8) 26 (15.5) 0(0) 71 (42.3) 168 (16.5)

All CD4 datawas retrieved from clinic records (files and TIER.Net). All other clinical data
was retrieved from the PIRL database (sex and age were crosschecked in clinic and HDSS

records).




Table 3: Factors associated with death

HR (95% CI) p-value aHR (95% ClI) p-value
n=932

Sex
Femae Reference _
Male 2.10(1.57,2.81) <0.001
Age
18-29 Reference . Reference _
30-44 2.68(1.30, 5.51) 0.007 2.37 (0.98, 5.75) 0.056
45-59 4.73(3.13, 7.15) <0.001 2.96 (1.44, 6.08) 0.003
60+ 11.31 (5.32, 24.06) <0.001 8.86 (3.90, 20.14) <0.001
ART reason
Non-PMTCT Reference . Reference .
PMTCT 0.17 (0.07, 0.43) <0.001 0.36 (0.15, 0.87) 0.022
ART start year
2014 1.29 (0.82, 2.04) 0.268
2015 Reference _
2016 1.20 (0.67, 2.14) 0.536
2017 1.28(0.83,1.97) 0.258
Timeon ART
<3 months Reference _ Reference -
3-6 months 0.56 (0.31, 0.99) 0.048 0.76 (0.46, 1.25) 0.276
6-12 months 0.74 (0.49,1.13) 0.167 0.82 (0.56, 1.20) 0.307
12-24 months 0.53(0.31, 0.91) 0.023 0.44 (0.23, 0.85) 0.015
>24 months 0.91 (0.41, 2.05) 0.828 0.60 (0.23, 1.56) 0.297
Baseline CD4
<100 4.26 (3.11, 5.82) <0.001 3.77(2.31, 6.1577) | <0.001
100-199 2.57 (1.60, 4.12) <0.001 2.35(1.49, 3.69) <0.001
200-349 Reference _ Reference _
350-499 0.78 (0.39, 1.55) 0.483 1.11 (0.53, 2.36) 0.776
500+ 0.82 (0.24, 2.79) 0.756 1.13(0.35, 3.67) 0.840
Baseline WHO stage
| Reference _ Reference -
Il 1.71 (0.98, 3.00) 0.061 0.86 (0.40, 1.86) 0.706
11 270 (1.77,4.14) <0.001 1.36 (0.94, 1.96) 0.102
v 6.64 (3.08, 14.32) <0.001 3.14 (1.14, 8.59) 0.026
Refill schedule
1 month Reference _
2 months 0.83(0.37, 1.86) 0.647
3 months 0.93(0.49, 1.75) 0.824
>3 months 0.74 (0.22, 2.42) 0.615
Health Facility
Agincourt Reference _ Reference -
Belfast 1.03(0.97, 1.09) 0.345 0.80 (0.61, 1.05) 0.108
Cunningmore 3.14 (2.98, 3.31) <0.001 3.39(2.92,3.94) <0.001
Justicia 2.10(1.98, 2.24) <0.001 1.70 (1.55, 1.86) <0.001




Kildare 1.90 (1.84, 1.95) <0.001 1.08 (0.78, 1.50) 0.639
Bhubezi 1.26 (1.19, 1.34) <0.001 0.96 (0.73, 1.28) 0.810
Thulamahashe 0.93(0.91, 0.95) <0.001 1.59 (1.15, 2.22) 0.005
Xanthia 1.75 (0.70, 1.80) <0.001 1.98 (1.64, 2.38) <0.001
Time since last appointment

<1 year Reference _ Reference _

1-2 years 1.57 (1.03, 2.39) 0.037 1.75(1.10, 2.78) 0.018
>2 years 1.65 (0.73, 3.75) 0.228 0.81(0.39, 1.67) 0.564
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