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Because starting combination antiretroviral therapy 
(ART) as early as possible is now the norm, all women 
with HIV should be on treatment before becoming 
pregnant (although some women might not be 
diagnosed until they are pregnant). The benefi ts of 
ART are overwhelming, but the risks include adverse 
pregnancy outcomes, which encompass a wide range 
of birth defects and maternal, obstetric, and perinatal 
complications.

A systematic review and meta-analysis1 by Olalekan 
A Uthman and colleagues in The Lancet HIV shows a 
signifi cant increase in preterm births associated with 
ART started before conception compared with ART 
started after conception. Many, though not all, studies 
have shown a strong association between ART and 
preterm births.2 This review is the fi rst in which adverse 

pregnancy outcomes by timing of ART are specifi cally 
assessed. The risk ratios are quite coherent among 
studies from low-income and high-income countries, 
although background risks diff er. The increased risk 
concerns not only moderate preterm birth (ie, delivery 
between 34 and 37 weeks’ gestation) but also deliveries 
at less than 34 weeks’ gestation, which can lead to death 
or permanent disabilities.

The relation between timing of ART initiation and 
other outcomes is less clear. Low birthweight was 
signifi cantly more frequent when ART was started 
before pregnancy than after pregnancy, but the 
frequency of small for gestational age did not diff er 
signifi cantly between groups. Low birthweight 
can be a proxy for preterm birth. By contrast, small 
for gestational age is, by defi nition, adjusted for 

uncommon.11 Accordingly, the syndrome will hopefully 
not be a substantial problem in the future for patients 
living with HIV. Although virologically eff ective, 
thymidine analogues were associated with unbearable 
fat toxicity, recalling what the Warden of the Houses 
of Healing told Lady Éowyn “…it is a thing passing 
strange to me that the healing hand should also wield 
the sword”.12 The avail ability of new, fat-friendly 
antiretrovirals should help end the eff ects of the 
damnifi c sword.

*Pere Domingo, Javier Espinet, Francesc Vidal
Infectious Diseases Department, Hospitals Universitaris Arnau de 
Vilanova & Santa María, Universitat de Lleida, Institut de Recerca 
Biomèdica (IRB) de Lleida, Lleida 25198, Spain (PD, JE); and 
Infectious Diseases Unit, Department of Internal Medicine, 
Hospital Universitari Joan XXIII, Universitat Rovira i Virgili, IISPV, 
Tarragona, Spain (FV)
pdomingo@gss.scs.es

We declare no competing interests. This work has been partly funded by Fondo 
de Investigaciones Sanitarias (FIS PI13/0796, PI14/0700 and PI14/0063), 
Ministerio de Sanidad, Politica Social e Igualdad (EC11-293), and Programa de 
Suport als Grups de Recerca AGAUR (2009 SGR 1061). PD and FV are supported 
by grants from the Programa de Intensifi cación de Investigadores, Instituto de 
Salud Carlos III (INT12/383, INT13/232, and INT11/240). 

1 Domingo P, Estrada V, López-Aldeguer J, Villarroya F, Martínez E. 
Fat redistribution syndromes associated with HIV-1 infection and 
combination antiretroviral therapy. AIDS Rev 2012; 14: 112–23.

2 Mateo MG, Gutierrez M del M, Vidal F, Domingo P. An update on the 
pharmacological strategies in the treatment of HIV-1-associated 
adipose redistribution syndromes. Expert Opin Pharmacother 2014; 
15: 1749–60.

3 Boyd MA, Amin J, Mallon PWG, et al, on behalf of the SECOND-LINE Study 
Group. Body composition and metabolic outcomes after 96 weeks of 
treatment with ritonavir-boosted lopinavir plus either nucleoside or 
nucleotide reverse transcriptase inhibitors or raltegravir in patients with 
HIV with virological failure of a standard fi rst-line antiretroviral therapy 
regimen: a substudy of the randomised, open-label, non-inferiority 
SECOND-LINE study. Lancet HIV 2016; published online Nov 1. http://dx.
doi.org/10.1016/S2352-3018(16)30189-8.

4 SECOND-LINE Study Group. Ritonavir-boosted lopinavir plus nucleoside or 
nucleotide reverse transcriptase inhibitors versus ritonavir-boosted 
lopinavir plus raltegravir for treatment of HIV-1 infection in adults with 
virological failure of a standard fi rst-line ART regimen (SECOND-LINE): 
a randomised, open-label, non-inferiority study. Lancet 2013; 
381: 2091–99.

5 Giralt M, Domingo P, Villarroya F. Adipose tissue biology and HIV-infection. 
Best Pract Res Clin Endocrinol Metab 2011; 25: 487–99.

6 Maughan RT, Feeney ER, Capel E, et al; HIVNAT-019 Study Group. Improved 
adipose tissue function with initiation of protease inhibitor-only ART. 
J Antimicrob Chemother 2016; published online Aug 11. 
DOI:10.1093/jac/dkw301.

7 Valantin MA, Kolta S, Flandre P, et al. Body fat distribution in HIV-
infected patients treated for 96 weeks with darunavir/ itonavir 
monotherapy versus darunavir/ritonavir plus nucleoside reverse 
transcriptase inhibitors: the MONOI-ANRS136 substudy. HIV Med 2012; 
13: 505–15.

8 Giralt M, Díaz-Delfín J, Gallego-Escuredo JM, Villarroya J, Domingo P, 
Villarroya F. Lipotoxicity on the basis of metabolic syndrome and 
lipodystrophy in HIV-1-infected patients under antiretroviral treatment. 
Curr Pharm Des 2010; 16: 3371–78.

9 Vidal F, Domingo P, Viladés C, et al. Pharmacogenetics of the lipodystrophy 
syndrome associated with HIV infection and combination antiretroviral 
therapy. Expert Opin Drug Metab Toxicol 2011; 7: 1365–82.

10 Moyle G, Moutschen M, Martínez E, et al. Epidemiology, assessment, and 
management of excess abdominal fat in persons with HIV infection. 
AIDS Rev 2010; 12: 3–14.

11 Gutierrez M del M, Mateo MG, Vidal F, Domingo P. Drug safety profi le of 
integrase strand transfer inhibitors. Expert Opin Drug Saf 2014; 
13: 431–45.

12 Tolkien JRR. The Steward and the King. In: Tolkien JRR. The Return of the 
King. London: George Allen & Unwin, 1955: 938–51. 

Published Online
November 15 , 2016
http://dx.doi.org/10.1016/
S2352-3018(16)30188-6

See Articles page e21

An
at

om
ica

l T
ra

ve
lo

gu
e/

Sc
ie

nc
e 

Ph
ot

o 
Li

br
ar

y

A link between antiretrovirals and perinatal outcomes?



Comment

e4 www.thelancet.com/hiv   Vol 4   January 2017

gestational age. It is also an important indication for 
preterm induction or caesarean section. In the French 
Perinatal Cohort,3 ART was mostly associated with 
induced preterm birth for complications. Uthman and 
colleagues report that the incidence of pre-eclampsia 
was independently associated with starting ART before 
conception (rather than after conception). Small for 
gestational age and pre-eclampsia are both related to 
placental dysfunction, which is a consequence of faulty 
trophoblast invasion in early pregnancy. However, other 
studies showed no association between ART and pre-
eclampsia.4 

There was a non-signifi cant risk of stillbirth, 
which is less frequent than preterm birth and small 
for gestational age, when ART was started before 
conception compared with after conception. The 
risk of congenital anomalies is a major outcome. 
Congenital anomalies were an outcome in only one 
study5 included in Uthman and colleagues’ analysis 
because preconception initiation of ART was not 
distinguished from initiation after conception in 
other studies. The teratogenic potential of efavirenz 
in fi rst-trimester ART exposures is controversial.6 In 
the French Perinatal Cohort,7 CNS malformations were 
increased after fi rst-trimester exposure to efavirenz, 
but that study was not included in the systematic 
review because the publication did not specify that 
all these exposures had begun before conception 
(unpublished).

The association between ART and preterm birth 
is intriguing and elusive. Multicentre observational 
cohorts are a good way to study outcomes in large 
populations, but are not designed to inform whether 
starting ART before pregnancy has an eff ect on 
outcomes. An important treatment bias to remember 
is that, until recently, ART used to be reserved for 
people with advanced immune defi ciency. The timing 
of initiation of ART could be important for interactions 
between HIV and the immune system. HIV infection 
is a state of chronic infl ammation. The eff ect of ART 
on this infl ammatory state is complex: it depends on 
immune defi ciency and the viral reservoir at the time 
of treatment initiation. Infl ammation is also a major 
factor in preterm birth, intrauterine growth restriction, 
and pre-eclampsia. Concentrations of infl ammatory 
markers related to microbial translocation were higher 
in pregnant women with HIV than in HIV-negative 

pregnant women,8 and were associated with preterm 
delivery. 

One might thus assume that treating HIV infection 
improves pregnancy outcomes, but the opposite has 
been described.9 The eff ects could diff er regarding 
spontaneous and induced prematurity, with HIV 
infection increasing the frequency of spontaneous 
preterm birth and boosted protease-inhibitor-based 
ART possibly increasing the frequency of induced 
preterm birth.10 Other researchers suggest that ART 
favours spontaneous preterm birth and adverse 
outcomes via the T helper cell 1 and T helper cell 2 
shift or via decreased progesterone concentrations.11 
Whether the adverse eff ects of ART on pregnancy will 
be increased or decreased by starting treatment earlier 
in the course of HIV infection—ie, before immune 
dysregulation occurs—is unknown,

Another cause for caution is the potential 
for toxicities in the developing fetus and the 
resulting short-term and long-term risks, including 
mitochondrial diseases, cardiac dysfunction, 
genotoxicity, and cancer, which were not topics of 
Uthman and colleagues’ review but are of crucial 
importance when assessing risks related to use of 
ART in pregnancy. The next step in research should 
be to analyse outcomes according to the individual 
antiretrovirals used and the causes of adverse perinatal 
outcomes. 
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Actionable adherence monitoring to optimise intervention 
In The Lancet HIV, Steve Kanters and colleagues1 identify 
several practical and eff ective adherence interventions 
for antiretroviral therapy regimens. Specifi cally, they 
report that supportive and behavioural strategies (eg, 
peer support, text messaging, counselling, and training) 
improve adherence (and in some cases viral suppression) 
compared with standard of care. These fi ndings are 
great news for the 17 million people currently taking 
antiretroviral therapy and the 20 million additional 
people who could benefi t from it through universal 
access programmes.2

As Kanters and colleagues note, many programmes 
are already implementing these interventions. 
However, the observed benefi t is probably limited 
because we often do not know who needs them or 
when they need them. Kanters and colleagues1 show 
that intervention eff ects tend to wane with time, yet 
antiretroviral therapy is for life. People might need serial 
interventions over time, but again we do not know 
when to provide them. Moreover, while many of these 
interventions are relatively inexpensive, they do impose 
on the limited resources of most clinics, especially in 
low-income settings. Providing interventions when 
needed specifi cally should improve their eff ect at 
lower cost. Additionally, Kanters and colleagues fi nd 
greater eff ectiveness when adherence interventions are 
used in combination, but we do not necessarily know 
which interventions to implement when. Answers to 
these questions come through actionable adherence 
monitoring.

Standard adherence monitoring is typically based 
on self-reporting, which only identifi es adherence 

challenges among individuals in care who feel com-
fortable reporting their struggles.3 Pill counts are 
also often used and might identify people with 
adherence challenges, but they are easy to manipulate 
(eg, dumping pills before clinic).4 These monitoring 
strategies do not identify individuals who never pick 
up their fi rst prescription, do not attend clinic, or stop 
anti retroviral therapy. Better objective adherence 
monitoring strategies are needed.

The most practical, initial approach to addressing 
these challenges is an actionable pharmacy refi ll record 
system.5,6 Nearly every pharmacy keeps account of their 
stocks, but often stand-alone records are not connected 
to treatment support services. Good communication 
between pharmacists and clinicians is needed to act 
when individuals do not pick up their prescriptions. 
Simple team meetings might be highly eff ective 
and are easy to implement. Automated electronic 
database queries can improve the effi  ciency and yield in 
identifying individuals with adherence challenges, but 
require investment in computers and human resources. 
Either way, adherence support can then be provided 
for those who need it when they need it, and clinicians 
can identify the interventions best suited for each 
individual. 

Pharmacy refi ll records, however, are a blunt 
measure. A more precise understanding of adherence 
can be achieved through electronic monitoring, 
in which a pill container records each opening 
as a proxy for medication ingestion (ingestion 
monitoring devices are becoming available, but are 
in early stages of clinical research7). Depending on 
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