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Case Report
The advent of highly active antiretroviral therapy (HAART) has 

substantially increased virological and immunological success rates 
in HIV cases, with HIV-related deaths reduced by >85% in France 
in 2007 [1]. The most common drug combination consists of two  
nucleos(t)ide reverse transcriptase inhibitors (NRTI) combined with 
either a non-nucleoside reverse transcriptase inhibitor (NNRTI) or a 
boosted protease inhibitor. If HIV becomes resistant to the first-line 
combination, a change to second line therapy is recommended, which 
includes preferably at least two (preferably three) fully active agents to 
combine with an optimized background antiretroviral regimen [2]. A 
fully active agent is one that is likely to have antiretroviral activity on 
the basis of the patient’s treatment history, drug-resistance testing and/
or a novel mechanism of action. 

The outcome of pregnancies in HIV-infected women is often 
favourable with a rate of mother-to-child transmission at 4/1000 when 
maternal plasma HIV-RNA load (pVL) is <50 copies/mL at birth 
[3]. However, resistance to established therapies in highly treatment-
experienced pregnant women may necessitate the use of newer drugs, 
raising concerns regarding their safety during pregnancy.

Maraviroc is the first member of a new class of antiretroviral agents, 
the CCR5 antagonists. Its antiretroviral efficacy has been demonstrated 
in treatment-experienced patients with HIV-1 infection [4]. However, 
clinical data during pregnancy are lacking [5]. Maraviroc is classified 
as a FDA Pregnancy Category B drug and should be used only if the 
expected benefit justifies the potential risk to the unborn child [6].

We report the case of a 42-year-old nulliparous HIV-infected 
woman, with a history of multiple virological failures due to drug 
resistance, who began a maraviroc-containing regimen (150 mg twice 
daily) as part of the MOTIVATE 2 study [4]. Her background therapy 
included enfuvirtide, boosted fosamprenavir and indinavir, tenofovir 
and emtricitabine. In December 2005, the date of entry into the trial, 
her pVL was 340,000 copies/mL and CD4+ count was 277 cells/mm³. 
After three months of maraviroc treatment, pVL was <50 copies/mL 
and CD4+ count was 412 cells/mm³. Enfuvirtide was discontinued 
based on treatment simplification in May 2007 with virological control 
maintained.

In September 2007, a urine pregnancy test was positive at 10 
weeks; the patient was removed from the trial and continued to receive 
maraviroc from Pfizer France on compassionate grounds. Maraviroc 
was well tolerated clinically and biologically during the pregnancy. 
Enfuvirtide was reintroduced during the third trimester due to 
virological failure related to adherence difficulties.

Despite this reintroduction of enfuvirtide, pVL was still detectable 
at levels of 207, 1355 and 2449 copies/mL in three blood tests in the 
last three months of pregnancy. The last 15 days prior to the elective 
caesarean section were covered by the addition of raltegravir due to its 
good diffusion in genital fluids [7]. One week before caesarean, pVL 
was <50 copies/mL and CD4+ count was 529 cells/mm³. The caesarean 
was performed in April 2008 at 39 weeks of gestation. The treatment was 
simplified in June 2008 to maraviroc (300 mg twice daily), raltegravir, 
tenofovir and emtricitabine. In March 2009, her pVL was <40 copies/
mL and CD4+ count was 800 cells/mm³.

The child was born with no abnormalities, with an Apgar score of 
10/10, a birth weight of 2.520 kg, head circumference of 32 cm and 
length of 47.5 cm. The placenta was smaller than expected, weighing 
331 g, and exhibiting macroscopic and microscopic abnormalities 
in approximately one-third of the total placenta. Despite a low birth 
weight, postnatal growth and alertness were normal at 12 months and 
the child was not HIV-infected.

Maraviroc concentrations in maternal plasma, cord blood and 
amniotic fluid were determined using high performance liquid 
chromatography coupled with UV detection (limit of quantitation at 10 
ng/mL). The minimum maternal plasma concentration before delivery, 
assessed 12 hours after the last drug intake, was 937 ng/mL. A second 
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determination performed approximately 20 hours after the last maternal 
intake during the caesarean detected maraviroc concentrations of 231 
ng/mL in maternal plasma, 76 ng/mL in cord blood and 187 ng/mL in 
the amniotic fluid, which was highly blood-stained. The cord blood to 
maternal blood ratio was 0.3, suggesting maternal-to-infant transfer of 
maraviroc. The consequences of this transfer for the infant’s health are 
as yet unknown. 

These results are concordant with the chemical, virological and 
pharmacokinetic characteristics of maraviroc. Maraviroc is a low-
molecular antiretroviral drug, with 25% of plasma protein-free 
fraction, which has been shown in recent reports to penetrate the 
human genital compartments [8,9]. All values reported in the present 
report for maraviroc concentrations in maternal plasma, cord blood 
and amniotic fluid exceeded widely the serum-adjusted EC90 value at 
0.57 (0.06–10.7) ng/mL [6].

The presence of placenta abnormalities, clinical preeclampsia and 
a previous spontaneous abortion in March 2007 suggested a maternal 
prothrombotic abnormality, although not demonstrated. The placental 
lesions could not be related to the use of maraviroc since such lesions 
are also observed in non-HIV infected women.

To our knowledge, this is the first report of maraviroc used prior to 
and during a human pregnancy. Placental transfer occurred with a cord-
maternal ratio of 0.3. No toxic effects were observed at birth or during 
the child development. However, as with use of other antiretroviral 
drugs, a potential risk to the unborn child from maraviroc cannot be 
ruled out.
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