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Abstract: Background: The 2013 WHO guidelines incorporated simplified and more effective
antiretroviral regimens for the purposes of preventing mother-to-child transmission of HIV. With ideal
implementation of these recommendations, perinatal HIV transmission could be reduced to less than
2%. However, loss to follow-up (LTFU) has the potential to erode the success of programs and a
number of studies report high rates of LTFU within the prevention of mother-to-child transmission Holly E. Rawizza
(PMTCT) care cascade. We evaluated the timing and magnitude of LTFU in a large programmatic
PMTCT cohort in Nigeria in order to focus future efforts to reduce loss in this high burden setting.

Methods: From 2004-2014, the APIN/Harvard PEPFAR program supported antenatal HIV screening for nearly one
million pregnant women and provided PMTCT care to over 30,000 women. The care cascade for women enrolling in the
PMTCT program includes antenatal, delivery, and infant follow-up services through 12-18 months of life. In this
retrospective cohort analysis, we examined data collected between 2004-2014 from 31 clinical sites in Nigeria and
assessed the numbers of mothers and infants enrolled and LTFU at various points along the care cascade.

Results: Among 31,504 women (median age 30, IQR: 27-34) entering PMTCT care during the antenatal period, 20,679
(66%) completed the entire cascade of services including antenatal, delivery, and at least one infant follow-up visit. The
median gestational age at presentation for antenatal care services was 23 weeks (IQR: 17-29). The median infant age at
last follow-up visit was 12 months (IQR: 5-18). The greatest loss in the PMTCT care cascade occurred prior to delivery
care (21%), with a further 16% lost prior to first infant visit. Of the 38,223 women who entered at any point along the
PMTCT cascade, an HIV DNA PCR was available for 20,202 (53%) of their infants. Among infants for whom DNA PCR
results were available, the rate of HIV transmission for infants whose mothers received any antenatal and/or delivery care
was 2.8% versus 20.0% if their mother received none.

Conclusion: In this large cohort analysis, the proportion of women LTFU in the PMTCT care cascade was lower than that
reported in previous cohort analyses. Nevertheless, this proportion remains unacceptably high and inhibits the program
from maximally achieving the goals of PMTCT care. We also provide the largest analysis to date on rates of perinatal
HIV transmission, with low rates among women receiving NNRTI- or PI-based regimens, approaching that reported in
clinical trials. However, among mothers who received any antenatal care, infant outcomes were unknown for 48%, and
women presented later in pregnancy than that recommended by current guidelines. Implementation research to evaluate
ways to improve integration of services, particularly transitions from antenatal to delivery and pediatric care, are critically
needed to reduce LTFU within PMTCT programs and achieve the ultimate goal of eliminating pediatric HIV infection.
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INTRODUCTION regimens outlined in the 2013 World Health Organization
(WHO) guidelines [3], the prospect of eliminating pediatric

With currently available antiretroviral (ARV) regimens HIV is closer than ever [4].

for the prevention of mother-to-child transmission (PMTCT)

of HIV, perinatal transmission may be reduced from 20-45% In 2011, the Joint United Nations Programme on
without intervention to less than 2% [1,2]. Based on HIV/AIDS (UNAIDS) announced the “Countdown to Zero”
considerable progress in the expansion of antiretroviral initiative, ambitiously aiming to eliminate pediatric HIV
therapy (ART) and PMTCT services globally, as well as infection by 2015 [5]. However, despite improved access to
implementation of simplified and more effective PMTCT ARVs, utilization of PMTCT services remains suboptimal.

In 2012, just 62% of HIV-infected pregnant women received

*Addr ARVs to reduce MTCT [6,7]; in 2011, only 35% of infants
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estimated 240,000 infants were born with HIV in 2013 [8,9],
falling far short of what could be achieved with available
biomedical interventions.

Among women accessing PMTCT care services, loss to
follow-up (LTFU) within the care cascade inhibits optimal
outcomes. Studies examining LTFU within PMTCT
programs in resource-limited settings vary widely [10-20],
but range from 11% [20] to 75% [12]. In a 2013 meta-
analysis that examined 25 studies, the pooled proportion of
patients LTFU between antenatal registration and delivery
was 49.1%, while LTFU for infants within 3 months of
delivery was 33.9% [15]. These analyses provide important
insight regarding points of loss within the care cascade,
however, many of the studies involve small cohorts, the
largest reporting on just over 3000 infants [15,16].

Nigeria is home to over 170 million people, with a
greater number of HIV-infected pregnant women in need of
PMTCT services annually than any other country in the
world [21]. At the same time, the rate of PMTCT uptake in
Nigeria is among the lowest at 20% [22] and there are more
children living with HIV than in any other country [23].
Thus, issues of PMTCT care uptake and retention within
Nigeria are critical to the global PMTCT response. In this
study, we provide the largest analysis to date of LTFU
within the PMTCT care cascade, examining a decade of data
on over 30,000 pregnant HIV-infected women in Nigeria.

MATERIALS AND METHODS -

Since 2004, the Harvard School of Public Health has
partnered with AIDS Prevention Initiative in Nigeria (APIN)
utilizing President’s Emergency Plan for AIDS Relief
(PEPFAR) funds to support HIV care and treatment services
as well as PMTCT care throughout Nigeria. The APIN
PEPFAR program has screened almost one million pregnant
women for HIV and, based on estimates from 2012,
provided nearly 20% of all reported PMTCT care in Nigeria
[22]. Women found to be HIV-infected are enrolled in the
PMTCT program, in which the care cascade includes
antenatal, delivery, and infant follow-up services through 12-
18 months of life. In this study, we determine the numbers of
mothers and infants (mother-baby pairs) accessing care
during the three phases of the cascade and assess rates of
LTFU.

Study Patients

This retrospective cohort analysis examined PMTCT
service utilization at 31 clinical sites in Nigeria from January
2004 through June 2014. Women entered the PMTCT
program primarily through referral from the APIN adult
ART clinic when they became pregnant, or through routine
HIV screening in antenatal clinics. Guidelines for ART
eligibility and PMTCT prophylaxis regimens have changed
over time. A general overview of the evolution of
programmatic PMTCT guidelines within the APIN PEPFAR
program is provided in Table 1.

Data Collection

Patient data were collected on standardized clinic forms
by trained physicians or healthcare providers and entered
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into a customized electronic medical record database
(FileMaker Pro, Santa Clara, CA) by trained data staff at
each clinical site. All pregnant women enrolling in the
PMTCT program were given a unique patient identifier that
allowed for linkage of records throughout the care cascade.
This identifier is separate from the patient ID given to
individuals enrolled in the adult ART program. The adult
ART 1D is maintained throughout a patient’s lifetime of
ART care, whereas the PMTCT ID is relevant only during
the patient’s pregnancy and infant follow-up and a new
PMTCT ID number is assigned with each subsequent
pregnancy. The infant identifier is linked to the mother’s to
aid in follow-up and tracking. For mothers that were
simultaneously enrolled in the adult ART program, PMTCT
IDs were used to link to adult ART database systems to
abstract additional data.

Definition of Loss to Follow-Up and Care Compliance

For the purposes of this study, compliance with the care
cascade was defined as having documentation of care at each
of the three stages of PMTCT care. Specifically, a woman
was considered compliant if she has at least one antenatal
visit, a documented delivery note, and at least one infant
follow-up visit. LTFU was defined as having no additional
patient records after a particular stage of care. There are no
standard definitions for retention-in-care or LTFU within the
PMTCT care cascade [29], but increasingly definitions that
incorporate adherence to scheduled visits are being used
[30]. Although our definition of care compliance does not
account for inconsistent attendance or adherence to ARV, it
requires that women access care across several different
clinical settings (antenatal clinics, labor and delivery, and
infant follow-up clinics). In developing our definition, we
believe that this, in combination with infant outcomes data,
provides a valuable assessment of the continuity and quality
of care in our program. '

Statistical Analysis

Statistical analyses were performed using SAS version
9.4 (SAS Institute Inc., Cary, NC). Loss to follow-up
outcomes within the PMTCT care cascade were detailed
using descriptive information, primarily numbers and
proportions of women reported as LTFU at each stage.
Baseline characteristics of women who completed the entire
care cascade versus those with incomplete compliance were
also compared. Baseline characteristics are reported as
medians [interquartile range, IQR] or as proportions, where
appropriate. Student’s t-test was wused for normally
distributed continuous variables and the Wilcoxon rank sum
test for non-normally distributed continuous variables. For
binary or categorical outcome variables, the Chi-square test
was used. The Pearson Product-Moment Correlation was
used to evaluate for a linear trend in compliance rate by
enrollment year. Variables at the p<0.05 were considered
statistically significant.

Ethical Considerations

At the time of enrollment into the APIN PEPFAR
PMTCT program, all patients completed a consent for care
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Evolution of programmatic PMTCT interventions over time in the APIN PEPFAR program, 2004-2014 [3,24-28].

I

Year 2004 2005 2006 2008 2009 2010 2011 2012 2013 2014
WHO CD#4 threshold for ART <200 cells/mm?* <350 <500
eligibility (adult)
Programmatic CD4 threshold for ART <200 <150
eligibility (adult)
Programmatic regimen for ART-eligible | AZT/3TC/NVP AZT/3TC/(NVP EFV/TDF/(3TC or FTC)
pregnant women or or EFV®)
d4T/3TC/NVP qu HBV
coinfected:
TDF/(3TC or
FTC)/(NVP or
EFV®)

Programmatic prophylaxis for ART

ineligible pregnant women AZT bid + sdNVP at labor*

Presenting >34 weeks:

Presenting 28-33 weeks gestation:

AZT/3TC bid + sdNVP at labor”

sdNVP for women presenting in labor

From 14 weeks EFV/TDF/(3TC or FTC)*
gestation on:
AZT bid +
sdNVP in labor*
Or

Triple ART
prophylaxis:
LPV/+AZT+3T
C
EFV+AZT+(3TC
or FTC)
EFV+TDF+(3TC
or FTC)

ABC+3TC+AZT

Abbreviations: ABC, abacavir; AZT, zidovudine; 3TC, lamivudine; EFV, efavirenz; FTC, emtricitabine; LPV/r, lopinavir-ritonavir; NVP, nevirapine; TDF, tenofovir; sdNVP,

single-dose NVP.

:plus AZT bid “tail” for one week post-delivery.
At this time, EFV was not recommended during the 1% trimester.

:plus AZ:I'/BTC bid in labor and AZT/3TC bid for 7-day “tail” post-delivery.
Restriction on EFV use during 1™ trimester eliminated.

Started at any time in pregnancy, labor, or after delivery and continued until one week after cessation of all breastfeeding.

form and were given the option to allow their de-identified
data to be used for future evaluations. Only patients who
provided consent for use of their data in future research were
included in this analysis. The institutional review board
(IRB) of the Harvard School of Public Health and the APIN
regulatory affairs committee approved this study.

RESULTS
Study Population

. Between January 2004 and June 2014, 31,504 HIV-
lnfgcted pregnant women enrolled in the PMTCT program
during the antenatal period (Fig. 1). The median maternal
age at presentation for antenatal services was 30.2 years
gQR, 26.8-33.7 years) and the median gestational age was
3 weeks (IQR, 17-29 weeks). The median baseline CD4+
cell count was 362 cells/mm® (IQR, 234-518 cells/mm’) and
Illlgasma HIV.-I RNA level was 846 copies/mL (IQR, 200-
re,5'52' copies/mL). The proportion of women already
ceiving ART at the time of enrollment is unknown.
Ca‘;:/el\)’er, Qf the 31,504 women who received any antenatal
(70&) aseline VL measurements were available for 21,966
valueos’ gnd of those, 10,977 (46%) had undetectable VL
- (ie. VL <400 copies/mL). This, in addition to the

atively high baseline CD4 count, suggests that a

significant portion of women were receiving ART at entry
into the PMTCT program.

Patient Characteristics by Enrollment Year

Table 2 shows the evolution of patient characteristics
over time. After a period of intensive scale-up in 2004 and
2005, maternal age at presentation has remained relatively
stable, while CD4 count at presentation increased and both
gestational age and VL at presentation trended down. With
implementation of the revised Nigerian PMTCT guidelines
in 2010 and 2012 (Table 1), use of mono- or dual-NRTI
prophylaxis has decreased over time while the proportion of
women receiving NNRTI-based ART has increased. Further,
the proportion of women receiving no ARVs has declined
significantly over time (p-value for trend <0.0001). The
proportion of infants seen in follow-up increased over time
to 2011; however, infant follow-up data for women enrolled
in 2013 and 2014 is incomplete due to insufficient time for
18 months of infant follow-up.

Loss to Follow-Up During the PMTCT Care Cascade

Among the 31,504 women entering PMTCT care during
the antenatal period, 20,679 (66%) completed the entire
cascade of services, including antenatal, delivery, and at least
one infant follow-up visit (Fig. 1). The greatest loss in the
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Fig. (1). Rates of LTFU within PMTCT care cascade.

PMTCT care cascade occurred at delivery, with 21% of
women LTFU after receiving some antenatal care. Among
the 6717 women who attended at least one antenatal visit but
were lost to any subsequent care, 43% had only one
antenatal visit. Among 26,469 women who received
antenatal and delivery or delivery care only, 4332 (16%) did
not subsequently return for infant follow-up care. A small
percentage (less than 1%; n=55) of women received
antenatal care and did not deliver at one of the program sites,
but then returned with their infants.

Late Entry into the Care Cascade

A small proportion of women entered care for the first
time during labor and delivery (1737 women; 4.5%),
whereas nearly 20% of infants (4982 infants) followed in the
exposed infant program were brought for care after their
delivery with no documented maternal antenatal or delivery
care.

Characteristics of Women Compliant with Care Cascade

The baseline characteristics* of women who were
compliant with the care cascade were compared to those with
incomplete  compliance  (Table 3). Although all
characteristics achieved statistical significance due to the
large sample size, there were no clinically significant
differences between the two groups in terms of maternal age
at first antenatal visit, gestational age, CD4+ cell count, and
viral load at baseline. An overall comparison of maternal
ARVs by regimen type (eg. NNRTI- or Pl-based ART,
triple-NRTI ART, mono- or dual-NRTI prophylaxis, single-
dose nevirapine, or no ARVs received or none documented)
was significantly different between the two groups
(p<0.0001). Women who were compliant with the care
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cascade were significantly more likely than women with
incomplete compliance to receive any ARV therapy (i.e.
NNRTI- or Pl-based ART, triple-NRTI ART, or mono/dual-
NRTI prophylaxis). A small proportion of women (0.2% in
both groups) received only single-dose nevirapine. Among
women in the incomplete compliance group nearly 20% did
not receive any ARVs compared with 8% in the complete
compliance group (p<0.0001).

Magnitude of Loss to Follow-Up by Year of Enrollment

We were also interested in examining if compliance
improved over calendar year. After a period of low
compliance due to programmatic scale-up in 2004-2005,
compliance with the care cascade significantly improved
across enrollment years with compliance of 72.9% in 2012
(p-value for trend <0.0001, Fig. 2). Data from 2013 and 2014
were excluded from this trend analysis due to insufficient
time for complete follow-up of all mother-infant pairs.

Infant Follow-Up and Outcomes

The median age at first and last infant follow-up visit was
0.7 months (3 weeks) (IQR, 0.4-1.7 months) and 11.5
months (IQR, 4.9-18.0 months), respectively. The median
number of visits per infant in the exposed infant program
was 5 (IQR, 3-9 visits). Among the 27,174 infants followed
in the exposed infant program, 12,681 (47%) were followed
until at least 12 months of age. The median infant age at first
HIV DNA PCR test was 1.6 months (IQR, 1.4-3.1 months).

Among the 38,223 mothers who accessed care at any
point along the cascade, infant DNA PCR results were
available for 20,202 (52.9%). Among the 27,174 infants with
at least one infant follow-up visit, PCR results were available
for 74%. Within the group of infants born to mothers who
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Table 2. Baseline characteristics, ARY status, and infant follow-up by year of enrollment.

Median (IQR) or percentage by year of enrollment

Variable

2004

2005

2006

2007

2008

2009

2010

2011

2012

2013*

2014*

Total

Number of
patients per
enrollment

year

26

141

1048

2297

3686

4025

4295

4926

5255

4224

1581°

31,504

Maternal
age at
1% visit

(vears)

31
(30-33)

29
(27-32)

29
(26-32)

30
(26-33)

29
(26-33)

30
(26-33)

30
(27-34)

30
(27-34)

31
(28-34)

31
(28-35)

kY)
(28-35)

30
(27-34)

Gestational
ageat 1"
visit (weeks)

18
(12:27)

25
(17-31)

26
(18-33)

25
(17-31)

24
(17-30)

24
(16-30)

23
(17-29)

22
(16-28)

2
(17-28)

22
(16-28)

2
(17-28)

23
(17-29)

CD4 count
at baseline
(cells/mm’)

140
(120-402)

282
(179-386)

310
(193-459)

316
(207-479)

335
(219-493)

345
(228-503)

349
(231-490)

356
(234-512)

387
(251-546)

391
(254-549)

415
(272-573)

362
(234-518)

Viral load
at baseline
(copies/mL)

9946
(200-31438)

18538
(820-89635)

5198
(315-39269)

2792
(200-26317)

2673
(200-23231)

1932
(200-22319)

918
(200-17802)

417
(200-17131)

200
(200-13225)

200
(200-13719)

200
(200-6953)

846
(200-19552)

ARV Status,
(%)

NNRTI-based
ART/
prophylaxis

50%

71%

50%

47%

4%

49%

64%

84%

87%

90%

92%

70%

PI-based ART

1%

3%

3%

4%

5%

6%

9%

10%

8%

7%

7%

Triple-
NRTI ART

0.6%

0.7%

0.4%

0.3%

0.2%

0.4%

0.3%

0.05%

03%

Mono/dual-
NRTI
prophylaxis

14%

22%

23%

24%

20%

2%

0.3%

0.2%

11%

Single-dose
NVP only

0.7%

0.5%

0.4%

0.6%

0.2%

0.02%

0.2%

No ARVs
received or
none
&cumented

50%

28%

31%

27%

28%

22%

10%

4%

2%

2%

1%

12%

No. (%) of
infants with
21 follow-up
visit

(4%)

430
(41%)

1551
(68%)

2360
(64%)

2716
(67%)

3005
(70%)

3627
(74%)

3843
(73%)

2692
(64%)

554
(35%)

20783
(66%)

Median
duration of
infant
follow-up
(months)

21
(12:21)

(8-18)

(6-18)

(5-18)

15
(6-18)

17
(7-18)

(9-18)

(6-18)

(3-10)

(1-3)

12
(5-18)

% of infants
with >1
follow-up
who have
DNA PCR
result

S

20%

28%

58%

69%

81%

87%

89%

87%

63%

21%

76%

Reported infant follow-u
through June 2014).

B
Maternal enrollment data is incomplete for 2014 as this cohort only included women enrolled through June 2014.

received any antenatal or delivery care, the proportion found
to be HIV-infected was 2.8% (474 of 17,248 available DNA

1

PCR results). By comparison, among the group of exposed
nfants whose mothers had not received PMTCT care during

p data is incomplete as there is insufficient time from maternal enrollment to delivery and 18 months follow-up for all infants (data was only analyzed

the antenatal or delivery periods, HIV DNA PCR results
were available for 2954 (59%) and 20.0% of those infants
(591 0f 2954) were found to be HIV-positive.
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Table 3. Baseline characteristics for women with completeA versus incomplete compliance with PMTCT care cascade.
Completed PMTCT Care Cascade (N=20,679) InsiEpiaLe Com(]ln\}flnocgzwsl)th Care Cascade
bl
Variable % dvallatie 3 P-Value
" B vailable for . B . .
Median (IQR) Analysis Median (IQR) N available for Analysis
Maternal age at 1* visit (years) 30 (27-34) 20,111 30 (26-34) 10,244 <0.0001
Gestational Age at 1™ visit (weeks) 23 (17-29) 19,005 22 (16-29) 9776 <0.001
CD4 t at baseli
coun‘ at baseline 363 (240-516) 17,904 359 (223-522) 8620 0.039
(cells/mm”)
Viral load at baseline (copies/mL) 603 (200-16026) 15,109 1626 (200-29638) 6857 <0.0001
ARV Status, (%) 20,679 10,825 <0.0001°
NNRTI-based ART/prophylaxis 72% 65% <0.0001
Pl-based ART 7% 6% <0.0001
Triple-NRTI ART 0.4% 0.2% <0.02
Mono/dual-NRTI prophylaxis 12% 10% <0.0001
Single-dose NVP only 0.2% 0.2% 0.6
No ARVs recceived or none 8% 19% <0.0001
documented

*Complete compliance requires a minimum of one antenatal, delivery, and at least | infant follow-up visit.

BAll values reported in median (IQR) unless otherwise specified.

®No evidence of ARV receipt in database due to multiple factors: LTFU, non-eligible and <28 weeks (2006 guidelines), not documented.
PChi-square test was used for overall comparison of ARV regimens between those with complete and incomplete care compliance; Student’s t-test was used for individual ARV

comparisons.
Infant Outcome by Maternal ARV Regimen

Among those children for whom DNA PCR results were
available, the HIV transmission rate was 2.2% and 1.9%
with maternal receipt of NNRTI- and PIl-based regimens,
‘respectively. Among those women who received mono- or
dual-NRTI prophylaxis regimens, the rate of transmission
was 4.7% (95 of 2031 infants). Additionally, a small number
of women received triple-NRTI therapy and transmission
was 6.1% (4 of 66 infants). Among the 24.3% of women
who either did not receive any ARVs during pregnancy or
delivery or for whom the maternal ARV regimen was not
documented, the rate of transmission was 15.8% (661 of
4185 women who either received some antenatal and/or
delivery care but for whom receipt of ARVs was not
documented, or women who entered the care cascade for the
first time after delivery for exposed-infant care).

80
735 2.9
69.6 Z

70 673
60 1

50

Percentage (%)

2004 2005 2006 2007 2008 2009 2010 2011 2012

Fig. (2). Compliance with PMTCT care cascade by year of
enrollment. PEPFAR services began in 2004, hence low initial
enrollment (see Table 2) and linkage between care during the initial
scale-up period.

DISCUSSION

This is the largest cohort analysis, to date, evaluating
retention in care within the PMTCT care cascade. Among
more than 31,000 women, the rate of compliance with the
care cascade was 66%. Although this proportion of women
retained in PMTCT care is higher than retention statistics
from many published cohorts [10-20], LTFU remains a
significant barrier to achieving optimal program outcomes.
Our findings also emphasize the ongoing need to identify
HIV-infected women earlier in pregnancy, which remains a
particular challenge in Nigeria, where PMTCT service
uptake remains critically low and one in five births occurs at
home with “no one present” [31]. Additionally, we found
that 41% of women with only one antenatal visit failed to
bring their infants in for follow-up, as opposed to 29% with
more than one visit. Finally, our data show that programs can
improve over time, as retention reached 72.9% in 2012.
Multiple factors contributed to this improvement over time
including the program’s emphasis on clinical training and
quality improvement activities, streamlining PMTCT
protocols, and expanding infrastructure, among others.
Additionally, whether retention continues to improve with
implementation of the simplified 2013 WHO guidelines is
unknown and additional program evaluations will be useful
in understanding the impact.

Although the interpretation of infant outcomes from this
study is limited due to LTFU and missing data, with over
20,000 DNA PCR results available, this is one of the largest
reports of infant transmission rates, to date. HIV
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transmission among infants of mothers who were known to
have received NNRTI- or Pl-based ART was 2.2% or less,
similar to rates among clinical trials, suggesting that large-
scale clinical programs have the potential to achieve
excellent results. Among exposed infants whose mothers did
not receive antenatal or delivery care, the rate of
transmission was 20%. These findings are consistent with an
early program evaluation [32], and emphasize the critical
need to improve uptake and retention within the program.

While this program analysis sheds valuable light on
issues of retention within a large PMTCT care program,
several important limitations should be noted. First, the
definition of compliance used in this study is not intended to
represent ideal care. In fact, women in this analysis presented
later than that recommended by the WHO, which
recommends starting ARVs as early as possible during
pregnancy, with a median gestational age at first visit of 23
weeks and the median number of antenatal visits was only
two. Nevertheless, HIV transmission was low in this cohort.
Another important limitation is the issue of missing data in
this large database analysis. In particular, for approximately
12% of women who received any antenatal care, an ARV
regimen was not documented. However, since rates of
transmission among this group were only slightly higher than
the rest of the cohort at 5.1%, this suggests that receipt of
ARVs was somewhat under-documented. Finally, although
care is taken within the program to assign and maintain
unique patient identifiers within the PMTCT program, some
overestimation of loss is possible if women did not mention
prior engagement in care upon return for subsequent visits,
in which case linkage between stages of care was lost.

This study emphasizes that implementation research is
urgently needed to identify ways to improve retention within
PMTCT care programs. In this study, baseline characteristics
did not effectively identify women at risk of loss, so
interventions toward improving retention should be applied
uniformly. A variety of strategies to improve retention have
been studied including, but not limited to, decentralization of
services [33,34], integration of services [35-38], use of
treatment partners [39], male involvement [18,40,41],
accompaniment between clinics [42], active patient tracking
[43], nutritional supplements [44,45], reimbursement of
transportation costs [46], use of mobile technology for
remlpfiers [35], and reduced pill burden [47,48].
Additionally, streamlining treatment protocols has the
potential to reduce loss by increasing the number of women
Initiated on treatment early, and the full impact of the 2013
WHO guidelines remains to be seen. The 2014 Nigerian
Integrated guidelines recommend several strategies to
Improve retention including decentralization and integration
of services, task shifting, logistics management, among
others [49]. Ultimately, a multifaceted approach aimed at
addressing multiple barriers to follow-up across the PMTCT
;are cascade, with a particular focus on the transitions
detweep stages of care are needed. The challenge is to
etermine which combination of strategies achieves the best

ou ; . . .
tcomes while reaching the most women in a cost-effective
manner.
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CONCLUSION

To date, this is the largest cohort analysis presenting data
on loss to follow-up within the PMTCT care cascade.
Although retention was better than that seen in many smaller
cohorts, loss of women from PMTCT care remains
unacceptably high. Among infants whose mothers were
compliant with the care cascade, outcomes were excellent,
nearing transmission rates achieved in randomized controlled
trials. These promising results should encourage PMTCT
programs to further examine reasons for loss and implement
interventions to reduce LTFU as a means of achieving the
ultimate goal of eliminating perinatal HIV transmission.
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