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Abstract

In 2013, Tanzania adopted the World Health Organization’s Option B+ guidelines for prevention of mother-to-child trans-
mission of HIV (PMTCT), whereby all HIV-infected pregnant women initiate lifelong antiretroviral therapy. This study
examined retention in PMTCT across critical junctures in the care continuum. This was a retrospective study of patient-
level data for a cohort of women enrolled in PMTCT during the first year of Option B+ in Tanzania. Retention in care was
described across three periods: (1) the first month of antenatal care (ANC), (2) pregnancy, and (3) the postpartum period.
Logistic regression was used to identify factors associated with loss to follow up (LTFU) during the first month of ANC.
Survival analyses were used to identify factors associated with LTFU during pregnancy and the postpartum periods. 650
participants were included in the cohort; 262 (40.3%) were newly diagnosed with HIV. Two years after delivery, 383/650
(58.7%) were LTFU. Of the 383 LTFU, 73 (19.1%) were lost during the first month of ANC, 44 (11.5%) during pregnancy,
and 266 (69.5%) after delivery. Being newly diagnosed with HIV predicted higher LTFU during the first month of ANC
(aOR 1.76; 95% CI 1.06-2.94) and faster time to LTFU during the postpartum period (adjusted relative time, 0.68; 95% CI
0.51-0.89). High LTFU occurred across the PMTCT continuum, including immediately after enrollment into ANC and the
postpartum period. Ongoing research is needed to encourage treatment uptake and sustained engagement after delivery.
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burden of HIV, including the UNAIDS target of achieving
an “AIDS-free generation” [1]. In 2012, the World Health
Organization (WHO) released new treatment guidelines,
termed Option B+, endorsing lifelong antiretroviral treat-
ment (ART) for all pregnant women with HIV beginning at
the first antenatal appointment [2]. Option B+ was intended
to simplify treatment regimens, prevent vertical transmis-
sion, decrease transmission in serodiscordant relationships,
and improve the long-term health and wellbeing of women
living with HIV [2].

The implementation of Option B+ in sub-Saharan Africa
led to rapid increases in access to lifelong ART, particularly
because pregnancy is a vital catch point for HIV testing and
diagnosis [3]. Despite widespread agreement that the new
guidelines will increase ART coverage and improve individ-
ual and population health, concerns have been expressed that


http://orcid.org/0000-0002-9029-6508
http://crossmark.crossref.org/dialog/?doi=10.1007/s10461-018-2298-8&domain=pdf
https://doi.org/10.1007/s10461-018-2298-8

AIDS and Behavior (2019) 23:1824-1832

1825

sub-optimal retention in PMTCT programs could compromise
the success of Option B+ [4, 5]. Researchers have suggested
that the “one size fits all” approach to treatment, namely that
all HIV-infected pregnant women are encouraged to initiate
lifelong treatment at the time of diagnosis, may leave little
room for tailored approaches that are reflexive to women’s
readiness to initiate daily medication for life [4, 6]. There has
been concern that the early discrepancy between providers’
instructions and women'’s readiness for treatment may make
them more likely to disengage from care [7, 8].

A recent systematic review identified 22 studies examin-
ing rates of retention under Option B+ in sub-Saharan Africa,
along with 25 studies that explored predictors of retention
under Option B+ in sub-Saharan Africa [5]. In pooled analy-
sis, retention in care was estimated to be 79.4%, 74.5%, and
69.3%, at 6, 12, and 24 months after initiation of ART, respec-
tively. Qualitative studies highlighted the roll of stigma, fear of
disclosure, and lack of time to accept a new diagnosis of HIV
as important barriers to long term care engagement [5, 9-14].
Many quantitative studies have reported that women who are
younger and diagnosed with HIV during pregnancy are more
likely to drop out of care [5, 15, 16]. Data from outside sub-
Saharan Africa, including the US and Europe, demonstrate
similarly low levels of retention in care and viral suppression
among pregnant and post-partum women [17].

While the existing studies provide important baseline data
describing retention in Option B+ programs, nearly all the
studies have measured retention from the time of initiation
on ART, without accounting for the important life transitions
women make from pregnancy into the postpartum period
[5]. Given that pregnancy, the birth of a child, and breast-
feeding are central events in the PMTCT treatment cascade,
these studies missed an opportunity to evaluate which transi-
tions in PMTCT care are associated with an increased risk of
loss to follow up (LTFU) [18]. These data may be crucial to
informing the content and timing of interventions aimed at
improving ART uptake and retention throughout pregnancy
and the postpartum period.

The purpose of this study is to examine retention in
PMTCT care under Option B4+ among a cohort of women
in Tanzania, including an examination of LTFU at critical
junctures in the PMTCT care continuum. We assess the risk
of LTFU in women diagnosed with HIV for the first time
during pregnancy and compare it to the risk of those who
had previously established diagnoses, while examining other
factors that may be associated with LTFU.

Methods

This study is based on a retrospective review of patient medi-
cal record data in the Tanzanian National AIDS Control Pro-
gram (NACP) database. The data represent patients who were

enrolled in PMTCT services under Option B+ treatment guide-
lines in the Kilimanjaro region during the first year Option B+
was implemented: February 1, 2014 to January 31, 2015. The
study received ethical clearance from the Tanzanian National
Institute of Medical Research and the IRBs at the Kilimanjaro
Christian Medical Centre and Duke University. Permission to
use national PMTCT data was received from the Ministry of
Health, Community Development, Gender, Elderly, and Chil-
dren, through the NACP and PMTCT coordination unit.

Database and Study Participants

The Tanzanian NACP coordinates HIV prevention, care and
treatment, and also monitors the success of HIV programs
through an aggregated national database. All individuals
enrolled in HIV care are given a unique patient identifica-
tion number that is used in medical record and NACP data.
Tanzania’s national PMTCT guidelines stipulate that HIV-
infected pregnant women should return to the clinic monthly
for evaluation and ART refills [19, 20]. At each clinic visit, a
health care provider updates the paper-based medical record
with demographic, clinical, and health care utilization data.
These data are later entered by clinic staff into a computer-
ized database, which is synchronized and aggregated with
regional and national data. Deaths and transfers between
clinics are routinely recorded in the NACP database and
individuals maintain the same unique identifier when they
switch clinics; however, if a person transfers unofficially (i.e.
without informing clinic staff and obtaining a formal letter of
transfer), a new identifier is given at the new clinic, leading
to a “silent” or uncaptured transfer.

Under current guidelines, all women receiving antena-
tal care (ANC) in Tanzania are offered an HIV test at their
first antenatal appointment. Women who test positive during
pregnancy are captured in the NACP database, as are women
known to be living with HIV who subsequently became
pregnant. We used the NACP database to retrospectively
identify a cohort of HIV-infected pregnant women who were
registered in the database as pregnant during a 1-year win-
dow between February 1, 2014 and January 31, 2015. Par-
ticipants were included in the cohort if they attended their
first ANC visit at a clinic in the Kilimanjaro region and were
(a) known to be living with HIV prior to the first ANC visit,
or (b) were diagnosed with HIV at their first ANC visit and
successfully registered in the NACP database. A primary
aim of this study was to map retention data onto the PMTCT
care cascade, including the transition from pregnancy to
the postpartum period. Therefore, women were excluded if
their record in the NACP database did not contain either an
expected date of delivery or an actual date of delivery for
the index pregnancy (Fig. 1).

Follow up data were available for the cohort through
March 1, 2017. A minimum of 25 months of data were
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available from the time of the first ANC visit, with a maxi-
mum of 37 months of data. The first delivery in the cohort
occurred in February 2014 and the last delivery in Septem-
ber 2015; a minimum of 18 months of postpartum follow up
data was available, with a maximum of 36 months of data.

Outcomes

The primary outcomes of interest in this study was LTFU
across the PMTCT care continuum. Within each individual’s
NACEP record, the date of every clinic visit is listed. We
defined LTFU as a gap in clinical care > 90 days, implying a
woman who was LTFU would be without medicine for over

Fig. 1 Women enrolling in
PMTCT care during the first
year of Option B+ in Kiliman-
jaro

2 months; this definition is frequently used in studies meas-
uring retention in care under Option B+ [21-23].
Retention in care was described across three discrete
time periods: (1) the first month of ANC, (2) the remain-
der of pregnancy, excluding the first month of ANC, and
(3) the postpartum period. Deaths, official transfers from
one clinic to another, and known changes in ART sta-
tus (e.g., a patient stopped taking ART or initiated ART)
were captured in the NACP database. For this study, we
considered LTFU and death as a composite outcome; the
occurrence of death cannot be assumed to be independent
from LTFU since those who stop taking ART are more
likely to have poor clinical outcomes. Death was an infre-
quent occurrence in this study population (10 deaths were

868 HIV+, pregnant women
initiated antenatal care
during the first year of

Option B+ in Kilimanjaro

218/868 excluded - medical
record did not contain an
estimated date of delivery or
child date of birth

Analysis 1 - first month
of antenatal care:
650 women

100/650 stopped ART,
transferred, LTFU, or died

550/650 retained after one
month of antenatal care

66/550 delivered during
the first month of

antenatal care

Analysis 2 - pregnancy:

484 women
55/484 stopped ART,
transferred, LTFU, or died
429/484 retained during
pregnancy

Analysis 3 - post-partum
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recorded out of 650 participants). No information about
the cause of death was captured in the database. Women
who officially transferred care or who stopped taking
ART but continued to attend clinic appointments were
considered retained in care.

Covariates

Within the NACP database, basic demographic informa-
tion including age, address, and relationship status are
typically recorded upon entry into HIV care. Clinical
information is captured at baseline and each subsequent
visit; recorded data include date of HIV diagnosis, date of
ART initiation and indication, WHO staging, nutritional
status, and any laboratory testing.

We used the recorded date of HIV diagnosis to dichoto-
mize participants as either having a new diagnosis (diag-
nosed with HIV at the first ANC appointment of the index
pregnancy) or an established diagnosis (known to have
HIV at the time of first ANC appointment). As a second-
ary analysis, we used the date of ART initiation to com-
pare women who were initiating ART at the first ANC
visit to those were continuing ART.

Other co-variates of interest included age, marital/
relationship status, gestational age of pregnancy at the
first ANC visit, type of health facility for first ANC visit,
location of the health facility, and date of the first ANC
visit. Age was dichotomized as either being younger than
25 or 25 and older, consistent with other studies [13, 24,
25]. Relationship status was dichotomized as either being
in a relationship (married or cohabiting) or not (single,
divorced or widowed). Of note, the measure of relation-
ship status was limited in that it was not time stamped
in the NACP database and may not have been regularly
updated to accurately represent current relationship sta-
tus. Gestational age at first ANC visit was calculated
based upon the estimated due date and dichotomized
as <28 weeks (1st and 2nd trimester) or > 28 weeks (3rd
trimester). The type of facility at first ANC visit was cat-
egorized as a local clinic (dispensary or health center)
or hospital. The location of the health care facility at
the first ANC visit was classified as either urban (for
facilities located within the Moshi Urban District of Kili-
manjaro) or rural (for all other facilities in Kilimanjaro).
To control for implementation issues associated with
the rollout of Option B4, women were either classified
as having attended their first ANC visit during the first
6 months of Option B+ or 6—-12 months after the policy
was implemented.

We were unable to consider other variables, including
WHO clinical stage and laboratory data due the quality
and consistency of these data in the NACP database.

Data Analysis

Differences in baseline characteristics among participants
with established HIV compared to those newly diagnosed
with HIV during the index pregnancy were described with
proportions and tested using the y? test. Multiple imputa-
tion was used to estimate relationship status for the 97/650
(14.9%) women in the cohort who had missing data.

We used a multivariable logistic regression to assess
factors associated with LTFU during the first month after
the first ANC visit. LTFU during the pregnancy and post-
partum periods were modeled using multivariable para-
metric survival analyses, assuming an underlying gener-
alized gamma distribution. Only those participants who
were retained during the first month of ANC and had not
delivered were included in the pregnancy survival analysis
(484/650; Fig. 1). Similarly, only those who were retained
until delivery were included in the postpartum survival
analysis (495/650; Fig. 1). A composite event of LTFU
and death was used. Women were considered retained in
care and administratively censored from the analyses if a
transfer was documented or if they stopped taking ART and
continue with clinic visits. We used a generalized gamma
distribution to derive relative times to event, rather than
typical relative hazards produced using a Cox regression.
This approach allowed for the modeling of non-proportional
hazards [26]. The modeling parameters produced from the
primary analysis presented in Table 3 are given in Supple-
mental Table 2. In order to assess the stability of the results
produced through multiple imputation, a sensitivity analysis
was conducted using complete data only. All analyses were
completed in STATA [27].

Results

A total of 868 women enrolled in PMTCT care in the Kili-
manjaro region of Tanzania during the first year of Option
B+ , and 650 women were included in the study cohort
(Fig. 1). Participant characteristics are described in Table 1
(also see Supplemental Table 1). Of the 650 participants,
262 (40.3%) were newly diagnosed with HIV. Compared to
women with established HIV diagnoses at the time of preg-
nancy, those who were newly diagnosed were more likely to
be in a relationship (67.4% vs. 59.3%; p value =0.05), to ini-
tiate care at a local clinic (61.8% vs. 39.4%; p-value <0.001),
and to initiate care in an urban setting (50.0% vs. 40.2%;
p-value =0.01). Of the 388 with established HIV diagnoses,
147 (37.9%) were initiating ART for the first time.

After 2 years of postpartum follow up, 383/650 (58.9%)
women were LTFU, 121/650 (18.6%) remained in care at
the same clinic, 126/650 (19.4%) transferred to another
clinic, 10/650 (1.5%) died, and 10/650 (1.5%) were noted
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Table 1 Participant

- Variable All participants Established HIV New HIV P-value®
characteristics (n=650) (n=650) (n=388) (n=262)

Age at index pregnancy
<25 138 (21.2%) 74 (19.1%) 64 (24.4%) 0.10
>25 512 (78.8%) 314 (80.9%) 198 (75.6%)

Relationship status®
Married or cohabiting 346 (62.6%) 197 (59.3%) 149 (67.4%) 0.05
Single, widowed or divorced 207 (37.4%) 135 (40.7%) 72 (32.6%)

Gestational age at first ANC visit
Ist or 2nd trimester 475 (73.1%) 273 (70.4%) 202 (77.1%) 0.06
3rd trimester 175 (26.9%) 115 (29.6%) 60 (22.9%)

Type of health facility (first visit)
Local clinic 315 (48.5%) 153 (39.4%) 162 (61.8%) < 0.001
Hospital 335 (51.5%) 235 (60.6%) 100 (38.2%)

Location of health facility (first visit)
Rural 363 (55.8%) 232 (59.8%) 131 (50.0%) 0.01
Urban 287 (44.2%) 156 (40.2%) 131 (50.0%)

Timing of first ANC visit
<6 months after Option B+ 318 (48.9%) 182 (46.9%) 136 (51.9%) 0.21

> 6 months after Option B+
ART status

Initiating ART

Continuing ART

332 (51.1%)

409 (62.9%)
241 (37.1%)

206 (53.1%)

147 (37.9%)
241 (62.1%)

126 (48.1%)

262 (100.0%)
0 (0.0%)

*P-value derived from y? test

®Missing 97/650 values for “relationship status” variable; 56/388 with established HIV; 41/259 with new

HIV

as having stopped ART (Table 2). Of the 383 participants
LTFU, 73 (19.1%) were lost during the first month of ANC,
44 (11.5%) during the remainder of the pregnancy, and 266
(69.5%) during the postpartum period. A total of 484 women
contributed 104.0 years of person-time of follow up data
to the pregnancy period; a total of 495 women contributed
557.4 years of person-time of follow up data to the postpar-
tum period (Fig. 1).

LTFU in the Month After the First ANC Visit

In the month following the first ANC visit, 550/650 (84.5%)
women were retained in care, 73/650 (11.2%) women were
LTFU, 22/650 (3.4%) transferred, 3/650 (0.5%) stopped
ART but continued attending clinic appointments, and 2/650
(0.3%) died (Table 2). In both crude and adjusted analyses
(Table 3; see also Supplemental Table 3a), women who had
a new HIV diagnosis were more likely to be LTFU than
women with an established HIV diagnosis (aOR 1.76; 95%
CI 1.06-2.94). Additionally, women who initiated care at a
facility in an urban area were more likely to be LTFU (aOR
2.03; 95% CI 1.22-3.38). Age, relationship status, gesta-
tional age, and facility type were not associated with LTFU
in crude or adjusted analysis.

@ Springer

LTFU During Pregnancy

Of the 484 women who were in care after the first month
of ANC care and had not delivered, 429 (88.6%) were
retained in care until the time of delivery, 44 (9.1%) were
LTFU, 9 (1.9%) transferred, and 2 (0.4%) stopped ART but
continued attending clinic appointments (Table 2). Using
Kaplan—Meier estimates (Fig. 2), retention in care for the
484 pregnant women who completed the first month of
PMTCT care was 96.2%, 92.8%, 90.2%, 87.6%, and 86.5%,
at the end of the 2nd, 3rd, 4th, 5th, and 6th month of ANC,
respectively. No variables were associated with faster times
to LTFU in crude or adjusted models (Table 3; see also Sup-
plemental Table 3b).

LTFU During the Postpartum Period

Of the 495 women who were in care up until the point of
delivery, 121 (24.4%) participants were retained in care
2 years after delivery, 266 (53.7%) were LTFU, 95 (19.2%)
transferred, 8 (1.6%) died, and 5 (1.0%) stopped ART but
continued attending clinic appointments (Table 2). Using
Kaplan—Meier estimates (Fig. 2), postpartum retention was
85.7%,75.1%, 59.1%, 44.6%, and 33.5%, at 3, 6, 12, 18, and
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Table 2 Care engagement across the PMTCT cascade

Outcomes Number (%)

First month of ANC (n=650)
Retained 550 (84.6%)
Stopped ART—continued care 3(0.5%)
Transferred 22 (3.4%)
Died 2 (0.3%)
LTFU? 73 (11.2%)

Pregnancy (excluding first month of antenatal care) (n=484)
Retained to delivery 429 (88.6%)
Stopped ART—continued care 2 (0.4%)
Transferred 9 (1.9%)
Died 0(0.0%)
LTFU? 44 (9.1%)

Post-partum (n=495)

Retained up to 2 years 121 (24.4%)

Stopped ART—continued care 5 (1.0%)
Transferred 95 (19.2%)
Died 8 (1.6%)
LTFU?* 266 (53.7%)

The number of participants included in each step of the care cas-
cade is described in Fig. 1. Cumulatively, 121/650 were retained up
to 2 years post-partum, 10/650 stopped ART, 126/650 transferred,
10/650 died, and 383/650 were LTFU

*LTFU is defined as going > 90 days without clinical care

24 months after delivery, respectively. Women who were
diagnosed with HIV during the index pregnancy had higher
LTFU than those with established diagnoses (Fig. 2); those
who were newly diagnosed were LTFU 32% faster than
those with established HIV (aRT 0.68, 95% CI 0.51-0.89)
(Table 3; see also Supplemental Table 3c). Women who
were younger (< 25) were LTFU faster than those who were
older (>25) (aRT 0.66; 95% CI 0.47-0.91). Additionally,
women who initiated PMTCT care at a local clinic were
LTFU faster than those who initiated care at a hospital (aRT
0.67; 95% CI1 0.51-0.88).

Initiating Versus Continuing ART

As a secondary analysis, we compared women who were ini-
tiating ART to those who were continuing ART. The results
and inferences were largely similar (Supplemental Table 4),
although initiating ART during the index delivery did not
increase the odds of being LTFU during the first month of
ANC. New ART initiators were LTFU at significantly faster
times during the postpartum period (aRT 0.70, 95% CI
0.53-0.94). Additionally, younger women and those receiv-
ing care at local clinics experienced faster times to LTFU
during the postpartum period, consistent with the findings
from the primary analyses.

Table 3 Factors associated with LTFU during first month of ANC care, pregnancy and the post-partum period

LTFU—first month of ANC
(n=650)
aOR [95% CI]

LTFU—pregnancy LTFU—post-partum
(n=484) (n=495)
Adjusted relative times® [95% CI]

HIV status
New diagnosis (REF: established diagnosis)
Age at index pregnancy
<25 (REF: >25)
Relationship status
Single, widowed or divorced (REF: married or cohabiting)
Gestational age (first visit)
3rd trimester (REF: 1st/2nd trimester)
Type of health facility (first visit)
Local clinic (REF: hospital)
Location of health facility (first visit)
Urban (REF: rural)
Timing of first ANC visit
< 6 months after Option B+ (REF: > 6 months)

1.76 [1.06-2.941°
1.34 [0.76-2.38]
1.02 [0.58-1.80]
1.20 [0.68-2.12]
0.72 [0.43-1.20]
2.03 [1.22-3.38]°

1.39[0.85-2.30]

0.61 [0.27-1.36] 0.68 [0.51-0.8971°

1.33 [0.49-3.59] 0.66 [0.47-0.91]
0.71 [0.32-1.59] 1.18 [0.88-1.59]
1.21 [0.33-4.43] 1.21 [0.90-1.63]
1.28 [0.57-2.85] 0.67 [0.51-0.88]"
0.84 [0.39-1.81] 0.92 [0.70-1.21]

1.37[0.63-2.97] 0.97 [0.74-1.26]

All three models presented above were adjusted for all of the variables listed in the table above

LTFU—Initial month of PMTCT: logistic regression

LTFU—Pregnancy: parametric survival analysis (Supplemental Table 2)

LTFU—Post-partum: parametric survival analysis (Supplemental Table 2)

A relative time describes the time to event compared to the reference group. If the value is less than 1, that variable is associated with a faster
time to LTFU than the reference group. For example, participants newly diagnosed with HIV were LTFU 32% faster than those with established

HIV during the post-partum period

PRepresents a significant association with LTFU based upon the 95% confidence interval and p <0.05
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Fig.2 Retention in care during

Pregnancy

Post-partum
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Sensitivity Analysis

Analyzing the complete data only (Supplemental Table 5)
yielded similar results and inferences produced in the pri-
mary analysis.

Discussion

In this cohort of pregnant women entering PMTCT services
during the first year of Option B+ implementation in the
Kilimanjaro region of Tanzania, high rates of LTFU were
observed in the first month of ANC, pregnancy, and post-
partum periods. The risk of being LTFU was highest during
the first month of ANC and the postpartum period. Women
who were newly diagnosed with HI'V had higher LTFU than
women with established diagnoses, both during the initial
month of ANC and in the postpartum period.

This study found rates of retention that are similar to
other studies from East and Southern Africa [5]. Cumula-
tive LTFU was 11.2% at the end of the first month of ANC
care, 18.0% at the end of pregnancy, and 58.9% two years
after delivery. A recent systematic review found that reten-
tion in care under Option B+ ranged from 42 to 97% twelve
months after initiation of ART [5]. The heterogeneity of
retention likely stems from the different methodologies
used to estimate retention (e.g. retrospective medical record
reviews compared to prospective cohort studies). The esti-
mate of retention two years after delivery is within the range
of published studies, and, like other retrospective studies
may be biased by silent or undocumented transfers [28]. In
aggregate, this study together with previously published data
suggests that significant attrition from PMTCT programs
occurs throughout the care continuum.

Being diagnosed with HIV during the index pregnancy
emerged as an important risk factor for subsequent LTFU,
consistent with other quantitative studies of retention in care
under Option B+ [5]. Women who initiate ART on the same
day of diagnosis may be more likely to drop out of care due
to stigma, fear of disclosure, lack of social support, lack of

@ Springer

time to accept HIV status, side effects of ART, or poor coun-
seling and communication at the clinic [5]. Additionally,
being younger was associated with increased LTFU during
the post-partum period, consistent with previous findings
[5]. Other factors associated with increased LTFU in this
study, including attending a PMTCT clinic in an urban area
and attending a local clinic, likely depend on local context
and may vary across regions and countries. Identifying these
types of epidemiologic associations may lead to the develop-
ment of evidence-based models of differentiated care that
seek to improve support for those at particularly high risk
of poor outcomes [3, 29, 30]; for example, a recent study
evaluated the role of adherence clubs for women initiating
ART during pregnancy [31].

One way to strengthen the health systems and PMTCT
programs is by examining retention across each step of
PMTCT care cascade. Typically, studies evaluating treat-
ment outcomes in PMTCT analyze retention from the time
of ART initiation, without reference to the time of delivery
[5]. This approach neglects the important life transitions and
events that occur for women as they move through preg-
nancy and delivery and begin caring for their newborn. By
accounting for the timing of childbirth and analyzing reten-
tion across three different periods, we were able to identify
times of particularly high risk (initiation of ANC and early
in the postpartum period) and factors associated with LTFU
during each period. Further research is needed to identify the
more nuanced barriers and facilitators to care engagement
as women transition through each juncture of the PMTCT
cascade. This information can lead to the development and
evaluation of interventions that target the most vulnerable
women and do so at the most critical time points in their
care.

There were several important limitations to this study.
First and most importantly, this was a retrospective analysis
using routinely collected data captured in medical records.
The estimates of retention in care are limited by the qual-
ity of the available data and do not have the ability to cap-
ture silent transfers between clinics. Second, there was a
significant number of women in the NCAP database who
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were marked as pregnant during the time period of inter-
est but were not included in the final analysis because their
record was incomplete and missing the date of delivery or
an estimated due date. These women were not more or less
likely to be LTFU than those included in the analysis, but
it is possible that the exclusion of these women resulted in
residual confounding.

Under the global push for universal test and treat poli-
cies, PMTCT programs remain an important entry point for
HIV testing and initiation of ART. Sustained engagement in
care is critical for the long-term success of the Option B+
guidelines for PMTCT programs. Retention in this cohort
of women in Tanzania was similar to previously published
studies and showed particularly high rates of loss to fol-
low up in the first month of ANC and in the postpartum
period, with women who were newly diagnosed, younger, in
urban locales, and initiating at a local clinic at higher risk for
LTFU. Future studies should evaluate retention across each
step of the care-continuum, and evidence-based interven-
tions are needed that target both early retention during the
initiation of ANC and the early postpartum period, as well
as women who may be at higher risk for LTFU, including
those diagnosed with HIV during pregnancy.
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