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Abstract/Key Word Page

Background: Improving efforts towards elimination of motherg¢hild transmission of HIV
requires timely early infant diagnosis (EID) amaiigHIV-exposed infants, but the occurrence
of timely EID and infant survival may be under-atamed in routine, facility-bound program
data.

Methods: From March-May 2015, we traced a random sampleléfpositive mother and HIV-
exposed infant pairs lost to follow-up for EID iacility registers in Zimbabwe. We
incorporated updated information into weighted stuavanalyses to estimate incidence of EID
and death. Reasons for no EID were surveyed famegivers.

Results: Among 2,651 HIV-positive women attending antenatak, 1,823 (68.8%) infants had
no documented EID by 3 months of age. Among a nansample of 643 (35.3%) HIV-exposed
infants lost to follow-up for EID, vital status wascertained among 371 (57.7%) and updated
care status obtained from 256 (39.8%) mothers dratmong all HIV-infected mother HIV-
exposed infant pairs, weighted estimates found tatiag incidence of infant death by 90 days
of 3.9% (95%CI: 3.4% to 4.4%). Cumulative incideé¢imely EID with death as a competing
risk was 60%. The most frequently cited reasongditure to uptake EID were ‘my child died’
and ‘I didn’t know | should have my child tested'.

Conclusions: Our findings indicate uptake of timely EID amongxposed infants is
underestimated in routine health information systetdigh, early mortality among HIV-
exposed infants underscores the need to more igéBcidentify HIV positive mother-HIV
exposed infant pairs at high risk of adverse outoand loss to follow-up for enhanced

interventions.
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INTRODUCTION

The timeliness of early infant diagnosis (EID) —VHiesting of exposed infants six to
eight weeks after birth — and proportion of infatesting positive, are cardinal indicators of
prevention of mother to child transmission (PMTQFpgram success. However, in routine
program settings, completion of EID is assesseddatidual facilities, from information across

several paper-based registers, which may be in@imphd/or inaccurafé’

New approaches are needed to improve confidenestimates oEID completion and
survival of HIV-exposed infants to-guide on-goingatity improvement and inform national
modelling estimates. These become increasingly itapbas countries such as Zimbabwe, with
an HIV prevalence of 16.0% among wonfeseek to validate elimination of mother to child

transmission.

In this study, we randomly sampled lost-to-follopy (L TFU) HIV-positive mother, HIV-
exposed baby pairs (MB) pairs from routine headttility-based data. We actively traced MB
pairs in the community to assess infant and matesmvival and EID uptake. Finally, we
incorporated these findings to correct estimateldidFexposed infant mortality and timely EID
in the entire clinic population of MB pairs usingpeobability weight. Although this sampling-
based approach has been used in clinic-based sobbradult patients in HIV treatment
programs and found to alter estimates of reterdiuth mortality>’ our study represents the first

time the approach has been used in PMTCT prograwis. reflect on key lessons from our



research on program progress and persisting gagsrémgthening EID coverage on the path to

elimination of MTCT in Zimbabwe.

METHODS

Study Design

We defined LTFU as no documented sample takenldmpglymerase chain reaction (PCR)
testing among infants of HIV-positive antenatalecgkNC) patients within 90 days of delivery.
At the time of study, Zimbabwe HIV care and treatinguidelines recommended HIV testing of
all exposed children 6 weeks postn&taDur sample included altomen with HIV who
accessed ANC at public sector health facilitieslashonaland East Province (referral sites
excluded), using a multi-stage clustered surveypdiagapproach.

Phase |: Register Tracing: We selected 5 clinics from each of the 9 Distretihin

Mashonaland East Province based on probabilitygtmmal to size, using program data on
HIV-positive women accessing ANC over the previgear. In the absence of inter-facility-
linked electronic patient monitoring systems, wedua combination of individual identifiers
including clinic-allocated PMTCT number, patientmaand date of birth, to trace each
identified HIV positive pregnant woman in ANC aner HIV-exposed infant through five
paper-based registers (ANC, Delivery, HIV-Exposafdnts, Clinic Registers, HIV Infant
Diagnosis and EID Lab Request Form Booklets) temeine LTFU for EID status. We targeted
a random sample of at least 10% of lost MB paimetaon practical considerations regarding
limitations of completeness and accuracy of paiigiormation in multiple paper-based
registers, and available resources to intensively trace tieatified as LTFU for EID over the
study timeframe. Based upon known challengesaiirig defaulters from HIV care and

0-12

treatment;”~“we over-sampled by 100% to ensure we met our ttaagaple.



Phasell: Tracing of LTFU MB Pairs. In the second stage of sampling, a random sample of
patients identified as lacking documented EID iagt1l was selected for active tracing to
determine outcomes through direct patient intergieWe trained MOHCC Village Health
Workers (VHWSs) as ascertainers due to their famiijiavith the surrounding community and

existing role to support health facilities with defter tracing>**

VHWSs were assigned selected LTFU patients residitigin their geographical catchment area
for tracing. If the individual was unable to bedted, mother and infant vital status was
obtained from informants (friends, neighbors oatieks); however, to maintain confidentiality,
informants were not asked any specific questiolede® to HIV services. Successfully traced
and consenting mothers were interviewed usingradatalized questionnaire to ascertain:
survival outcomes, EID status and timing, and reador failure to obtain EID or for self-
transfer of care to another facility. Analyses wepaducted using Stata v.13.1. This study was
approved by the Medical Research Council of ZimapMRCZ/A/1844) and MOHCC

authorities.

Analyses

EID estimates. First, we estimated EID incidence based on cliagistry data only, using

facility weights inverse to the probability of diinselection to yield an estimate of EID
completion based purely on paper registers ketpteafacilities. Facility and individual factors
on documented completion of EID were explored uslogson regression with robust standard

errors adjusted for confounders to estimate rigksa>°



Second, we generated corrected estimates of Elpletion using data from clinic registries as
well as data ascertained through interviews witaralom sample of MB pairs missing EID in
facility-based registers.Deaths before EID (including fetal deaths) weesidered as
competing risks. To obtain an estimate correcteafitcomes not captured in the facility
registers, we used additional sampling weightsrse/¢o the probability of being successiully

sought to represent all LTFU HIV-infected pregnaninen at each clinic.

Among women with no documented EID in facility retgrs who were traced and interviewed,
reasons for silent transfer to a different clinmn antenatal care for EID and for not bringing
HIV-exposed child in for HIV testing (no EID) weggouped into four categories informed by a
socio-ecological framewotk'® structural; clinic-based; psychosocial or patiestated; or

medical factors.

Mortality estimates: For the weighted mortality estimate, the tracedep#s contributed time

from the delivery date to the date of the patiatgnview or the date of the death of the infant at
any time prior (i.e., all deaths including thoseefahan 90 days were included in the mortality
estimate); patients with documented EID contributed from the date of delivery to the date of
the 6-week postnatal visit, which is the latesedstwhich we have confirmed vital status for

those infants. Kaplan-Meier methods were usedtimate mortality.
RESULTS
Phase|: Facility Register Data

Among 18,065 women registered for AMEtween April 2012 and May 2013, 2,651 (14.7%)
were HIV-positive; 31.2% (95%CI: 29.5%-33.0%) hamtdmented uptake of EID for their
infant within three months of delivery in clinicgisters. After adjustment for register
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information and site characteristics, factors asdéed with documented EID completion
included earlier gestational age at presentatiask(Ratio (RR): 0.97 per two weeks;
95%CI:0.95-0.99; p=0.013), later calendar time diApresentation (RR: 1.04 per 30 days;
95%CI:1.02-1.06, p= 0.011) and smaller site vol§Rig: 1.85 1-200 ANC patient volume,

1001-1500 volume referent; 95%CI: 1.44-2.38, p<0)00

Phasell: Community Tracing LTFU

Among 1,652 mother-baby pairs identified as LTFWwvany documented locator information, a
random sample of 643 (38.9%) were selected for coniiytracing between March-May 2015.
In 371/643 (57.7%), updated vital or EID statu®iniation was obtained (22.5%; 371/1,652 of
the total LTFU sample). The primary reason foluf@ to locate clients was insufficient location
information. Among 371 successfully traced patients, 256 (6%0%cated) mothers were
interviewed directly on infant vital status and Eibtake and for the remaining 115 (31.0%),
informants were interviewed regarding MB pair suaVioutcomes (not HIV-related) (Figure 1).
Among the 371 mother-baby pairs for whom vitalistatutcomes were determined, 66 infants
(17.8%; 95% CI: 14.0 — 22.1%) and 18 mothers (4.9585 Cl. 2.9%-7.6%) were found to be

deceased.

Most mothers interviewed (190/256; 74.2%; 95% @l486 - 79.5%) reported their infant had
received HIV testing; though fewer than half reeei\EID testing prior to 3 months of age
(92/190; 48.4%; 95%CI: 41.1% - 55.8%). Our corréastimate following tracing resulted in a
cumulative incidence of EID with death as a comqetisk of 60.0% (95%CI: 58.7% - 61.3%).
We estimated a cumulative incidence of mortalityoaghHIV-exposed infants at three months

of 3.9% (95%CI: 3.4% - 4.4%) and at one-year o4 (B5%CI: 4.7% - 13.5%). Among the 66



infants with no EID at any time, the most frequegited reason for failure to have EID was ‘my
child died’ (36.6%; 95%CI: 25.8%-49.0%), Figure 2Among infants with timing of death
ascertained, most did not survive to the age afmeuoended EID testing (6 weeks) (26/42;
61.9%). Among mothers of living infants, ‘I didrkhow | should have my child tested’ was the
most frequently cited reason for no EID (16/45,686). Relocation to a different area (21.8%;
95%CI: 13.2%-32.6%) and transport being easierfodreat new clinic (20.5%; 95%Cl: 12.2%-

31.1%) were the most commonly reported reasonsilfemt transfer (Figure 2B).
DISCUSSI ON

In a representative sample of Mashonaland Easii@wof Zimbabwe, after tracing a sample of
MB pairs identified as LTFU for EID, our correctedtimate of EID almost doubled (from
31.2%-60.0%). These findings underscore the ristgofating LTFU of MB pairs in health
information systems with disengagement from carere/isuch systems do not facilitate
electronic, longitudinal tracing of service uptaki¢hin and between health facilitié€SMOHCC

is currently expanding efforts to strengthen fagibased documentation, retention monitoring
and longitudinal outcome reporting through usehefMother-Baby Pair Register to track
longitudinal outcomes of MB Pairs, together wittpajmtment diary systenfS.As Zimbabwe
transitions towards electronic health record systeme indicate the value of sampling-based
methods for improving accuracy of EID coverageneates and informing current progress

towards EMTCT validatioA!

We found high mortality among HIV-exposed infantith ‘my child died’ being the most
frequently cited reason for no EID testing. Pasd$acility-based monitoring may underestimate

true mortality by up to 8086 and under-reporting of infant mortality in high\Hburden settings



is acknowledged to bias child mortality estimatesdward?>%* Our findings reinforce the need
to act early among HIV-positive mother-exposednihfaairs at high risk of defaulting or adverse
clinical outcomes with enhanced PMTCT interventiotfs Subsequent MOHCC guidelines
recommending prioritisation of viral load monitagifor pregnant and lactating mothers, birth
testing for high-risk infant&?’, and case-based surveillance of infants testingpdisitive’®®

are intended strengthen program evidence and aatamg high risk MB pairs. Our findings
emphasize that monitoring of facility-level implemtation fidelity, data quality, and robust
analysis of resulting data will be central to reialy the benefit of such efforts for improved

PMTCT program strategies and impact.

Finally, we not only improved our understandindtnfe EID’ rates, but also developed
evidence on factors influencing timely infant HI&&ting for informing quality improvement. At
patient-level, the predominance of psychosociaara (‘| didn’t know’) for failure to uptake
EID among mothers of living infants emphasizes rtegatovide information about the
importance of timely infant HIV testing during irdit engagement in antenatal care and
continued emphasis at every subsequent visit. dRedsr silent transfer are consistent with
studies of adult ART retention and highlight théerof structura® and clinic-based factotfor
optimizing retention in care along the PMTCT cagcdéindings have guided PMTCT program
planning and actions including strengthening ofgmaiteducation and problem solving,
appointment monitoring, active follow-up and out@documentation in Zimbabwe and other

settings’®3133
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Limitations

While oversampling enabled achievement of our tedyeample of at least 10% of MB pairs
LTFU for EID (we traced 22%), our findings highligheed to strengthen routine documentation
and other forms of observational data to ascetpiake of services and mortali{\We
acknowledge non-response due to incomplete trafetajls may introduce some uncertainty in
the resulting estimates. However, our findingtowfer LTFU and higher mortality following
tracing are concordant with larger, more robust UEfudies®® In the absence of effective
inter-facility electronic patient monitoring systepwe demonstrate the value of leveraging
routine observational data in ‘real-life’ progragttings for improving accuracy of estimates,

identifying bottlenecks and guiding programmatitiaats at local levet*=®3’
Conclusions

Our findings suggest that routinely reported Ellnptetion in public health information
systems may be substantially underestimated. Abtewtetermination of mother-infant pair
outcomes in PMTCT programs is complicated by resmgonstrained health information
systems that involve multiple paper-based registack of unique identifiers and challenges
with completeness and accuracy of information réedr We demonstrate the value of
sampling-based approaches in pediatric HIV resdarchroviding important, context-based

evidence for policy and programs.
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FIGURE LEGENDS

Figurel

Title: Flowchart of outcomesin the study population (N=18,065)

Caption:

Abbreviations: ANC, antenatal care; HIV, human inmodeficiency virus; EID, early infant

diagnosis.
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Figure2

Title: Prevalence of patient-reported reasonsfor no EID (N=71) (A) and switching site of

EID from ANC care (N=78) (B)

Caption:

Prevalence of patient-reported reasons for no EHafnt Diagnosis (EID) (A) and switching

site of care (B). Structural barriers stem fromemat conditions of life in resource-limited
settings (e.g., transportation cost and availgbilamily conflict, not enough money) and are
shown in red bars. Psychosocial barriers are ctlatknowledge, beliefs, or attitudes of the
patients in the given social setting (e.qg., ‘didaibw’ child should be tested, fear of disclosure,
preference for spiritual healing) and are showyeittow bars. Clinic-based barriers are related to
delivery processes at a clinic site (e.g., longwgitimes, healthcare worker friendliness, quality
of care) and are shown in green bars. Medical d&rarrelated to health status (such as infant

death or mother too sick to bring child to clinggke shown in blue bars.

Abbreviations: ANC, antenatal care; HIV, human inmodeficiency virus; EID, early infant

diagnosis.

18



All women in ANC

(N= 18, 065)

¥

HIV positive women in ANC
(n=2,651;14.7%)

Y

Y

Documented EID

‘In Care’ (n=828; 31.2%)

No documented EID
‘LTFU’ (n=1,823; 68.8%)

L 2

LTFU with any locator details
(n=1,652; 90.6%)

Selected for tracing
(n=643; 35.3%)

——

L A 4 v
Tracing not attempted Tracing
due to insufficient attempted Refusals Traced Informants
locator details not found (n=7; 1.1%) (n=256; 39.8%) (n=115; 17.9%)
(n=88; 13.7%) (n=177; 27.5%)
I
v | 4
No EID Infant received EID
(n=66; 25.8%) (n=190; 76.9%)
| |
W A W
Infant alive Infant died Late EID > 3 months Timely EID < 3 months
(n=34; 51.5%) (n=32; 48.5%) (n=98; 51.6%) (n=92; 48.4%)




Child died  IE— S (). 37

Didn't know should bring child in for EID ; ] 1 0.23

Husband/other family would not allow child to be tested I8 — 0.07
Didn't have enough money to acess care m—0.06 . Medical barriers

Spent too much time at clinic E==——-0.04 B stucturalbarei
ructural barriers

Child receiving traditional/religious care =—=—0.04
. Clinic-based barriers

Child seemed well and | thought he/she didn't need care =—=——0.04

Psychosocial barriers
Fear of disclosure through clinic attendance ———0.04 D

0.00 0.10 0.20 0.30 0.40
Proportion
Now live in different area, new clinic closer IS | (.22
Transportation is easier or cheaper to new clinic IS 0.21
| spend less time at new clinic IS ——1 0.10
Care is better at new clinic/ EE=S==——t———1 0.09
| spend less money at new clinic EE====———1 0.06

The staff is nicer at new clinic EBE====———10.05
| have not disclosed, status safer at'other clinic EP—=———0.05

The waiting area is comfortable.at new clinic E=E==———0.04
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