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Dear Editor:
As recently published in your Journal, the LILAC

prospective cohort study showed a decrease in self-reported
adherence between pregnancy and postpartum in South
America.1 Interestingly, our smaller study with a longitudinal
measure and analysis of adherence to antiretroviral treatment
confirms these findings.

Antiretroviral therapy (ART) during pregnancy and post-
partum involves two issues: prophylaxis of perinatal trans-
mission and treatment of maternal infection.2 Adherence,
defined as ‘‘the process by which patients take their medica-
tions as prescribed,’’ is crucial to address these concerns.3,4

Pregnancy and the first months of motherhood cause im-
portant changes in a women’s life, which might impact ART
adherence. Most frequently cited barriers to adherence were
competition with other issues including family obligation and
hectic lifestyle. Conversely, the baby’s health was cited as a
motivator for adherence.5

During postpartum, women tend to miss more medical
visits, and adherence tends to be lower than during preg-
nancy.1,6–10 Between 10% and 50% of the women stopped
their ART after childbirth, part of them on their own without
physician’s approval.7–10 Most of published studies are based
on pill count or self-reported adherence. To our knowledge
this is the first study assessing electronically the dynamics of
adherence in a continuum from pregnancy to postpartum
along with clinical data.

This exploratory, retrospective study was approved by the
Swiss Ethic Commission (Vaud) for clinical research. It aimed
at comparing adherence to the entire ART—during preg-
nancy and postpartum—using continuous electronic drug
monitoring data.

The community Pharmacy of the Department of ambula-
tory care and community medicine in Lausanne has been
running an adherence-enhancing program since 2004, which
combines electronic drug monitoring and semistructured,
repeated motivational interviews.4 All pregnant HIV-positive
women having taken part in the program between 2004 and
2012 were retrieved.

The maximal observation period extended from first ad-
herence visit after last menstruation to 6 months after child-
birth. Sociodemographic and clinical data were collected from
the Swiss HIV Cohort Study database. Percent of attended
visits were compared between pregnancy and postpartum
using the McNemar test.

Electronic data on medication adherence, extracted from the
adherence-enhancing program database, were reconciled with
pill count and interview notes in order to include reported
pocket doses. For each woman, adherence was described with a
binary variable (1 = correct number of daily opening(s) of all
electronic monitors; 0 = less daily openings than prescribed).
Data were analyzed via a piecewise logistic mixed effect model.
Mixed effect models are methods of choice for analyzing data
with repeated measures for each participant. They take into
account the interindividual variability of the measures and can
deal with unbalanced data due to missing values. In particular,
a piecewise logistic mixed effect model allowed us to estimate
the probability of taking ART as prescribed, for each day d of
pregnancy and postpartum periods.11 Adherence at days 0–3
from childbirth has been replaced by missing values before
entering the model, because of the bias due to hospitalization.

Analysis of change in CD4 over time was performed using
a piecewise polynomial mixed effect model. A qualitative
inspection of viral RNA individual trajectories was made only
graphically, as the large interindividual variability and the
small number of data prevented the application of a mixed
effect model. We used the Stata/IC software (v12.0, Stata-
Corp, College Station, TX) for data description and the R
system for computation and graphic of mixed effect models
(v2.12.1, www.r-project.org/, library ‘‘nlme’’).

Among 400 patients referred to the adherence program, 29
pregnant women (7%) were screened and 25 (86%) were in-
cluded. Three women who did not use electronic monitors
were excluded, and one underwent an early pregnancy in-
terruption. Median age was 29 (interquartile range [IQR]:
26.5, 32.0). Seventeen women (68%) were black and 11 (44%)
were ART naive. ART included protease and nucleoside re-
verse transcriptase inhibitors (n = 24; 96%).
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Six women (24%) stopped the program during pregnancy,
3 (12%) at childbirth and 4 (16%) during the postpartum pe-
riod. Among these 13 women, 8 (62%) were kept on ART, 3
stopped ART after childbirth according to guidelines, and
2 stopped ART without physician’s agreement. All these
women were considered in the analysis. The percentage of
unattended visits increased from 17% during pregnancy to
38% during postpartum ( p = 0.001).

Probability of correct ART intake was continuously high
during pregnancy (97% [95% CI: 0.94–0.98]), decreased to 93%
(95% CI: 0.87–0.96) at childbirth ( p of the difference = 0.006),
and increased again during postpartum ( p of the slope coef-
ficient = 0.009) (Fig. 1A) to reach the same probability than
during pregnancy after 164 days. A sensitivity analysis with
the 10 women who were continuously monitored during
pregnancy and postpartum confirmed the decrease in ART
intake after childbirth.

CD4 count increased during pregnancy, decreased around
40 days after childbirth then increased again ( p of the linear,
quadratic and cubic coefficient < 0.005; Fig. 1B). Individual
ARN curves decreased during pregnancy. Within the 13
continuing women after childbirth, 4 (31%) had at least
one worsening viral load (range, 25–344 copies per milliliter;
Fig. 1C).

In summary, our data describe adherence during preg-
nancy and postpartum from a real-life medication adherence
clinic. Our model predicts that 97 women of 100 take all doses
of ART during pregnancy versus 93 women 3 days after
childbirth. Our results also mean that missing doses increased
from 1 per month (i.e., 3 per 100 days) during pregnancy to 2
per month (i.e., 7 per 100 days) at beginning of postpartum.
We could show a lag time during postpartum before women
were able to reach the same probability of adherence than
during pregnancy.

FIG. 1. Change in drug intake,
viral load, and CD4 count over
time. (A) Percentage of women
with correct number of daily
opening(s) of the electronic
monitors over time. Curves in
bold represent the predic-
tion – 95% confidence interval,
(days 0–3 at birth have been ex-
cluded from calculation of the
model as data are biased due to
hospitalization). Curve in the
lower part of the graph repre-
sents number of participating
women over time. (B) Modeled
change in CD4 count over time.
(C) Change in RNA (copies per
milliliter) over time per woman.
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Strength of our analysis results from: (1) a day-by-day ad-
herence monitoring to entire ART, (2) reconciliation of elec-
tronic data with pill count and interview to reflect actual drug
intake, and (3) the use of advanced statistics.

Our main limitation is due to the fact that 9 women stopped
the program before or at childbirth. Fortunately, it did not
impact the adherence level during pregnancy as confirmed by
a sensitivity analysis. External validity is limited by the fact
that women were included in an adherence-enhancing pro-
gram. Drop in adherence during standard care might be more
significant.

Our data show that a major event such as childbirth im-
pacts adherence transiently, which may result in viral re-
bound. Of note, 4 women of 13 had at least one worsening
viral load. These preliminary results need to be confirmed by
larger studies. Although much attention in clinical care is
devoted to pregnant women, emphasis should be put on
postpartum care as well.
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