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Abstract

The risk of HIV-1 mother-to-child transmission (MTCT) is clearly correlated with the maternal HIV cell-free viral
load (VL) at delivery. Preventing MTCT in late-presenting (after 28 weeks) HIV-infected pregnant women re-
mains a clinical challenge, and ensuring a rapid decrease of maternal VL is an important preventive strategy.
Raltegravir (RGV) has a higher first and second phase viral decay rate, has a high placental transfer, with a
potential preloading effect for neonate, and demonstrates effective accumulation in cervicovaginal secretions. We
report 14 cases in which RGV was used late in pregnancy for HIV-1 MTCT prophylaxis. All women were RGV
naive and the prophylaxis regimens included RGV plus at least two other antiretroviral agents. At RGV initiation,
the median gestational age was 36 weeks (range 34-38) and the median maternal plasma HIV-1 RNA viral load
was 35,364 copies/ml (range 636-391,535). At delivery, the median gestational age was 38 weeks (range 37—40).
The median exposure time to RGV was 17 days (range 7-32), with a mean maternal VL decay of 2.6 log. At
delivery, seven women had undetectable (<50 copies/ml) VL, four had between 64 and 457 copies/ml, and in
three VL was not available. All but one infant’'s HIV-RNA tests were negative at 1 and 3 months (one case of in
utero MTCT). Raltegravir-containing antiretroviral regimens induced a rapid HIV-RNA decline in maternal VL at

delivery, and were safe and effective in preventing MTCT for late-presenting, HIV-infected women.

HE RISK OF HIV-1 MOTHER-TO-CHILD transmission
(MTCT) is greater in the third trimester of pregnancy
than in earlier gestational ages." It is associated with maternal
immune status, as well as with HIV-1 RNA plasma viral load
at delivery.>™ As a consequence, reaching maximal suppres-
sion of the HIV-1 RNA viral load (VL) in plasma and the
maternal genital tract before delivery is the main goal of anti-
HIV treatment in pregnancy.” A recent multicenter cohort
study in the United Kingdom concluded that in pregnant
women with VL greater than 10,000 copies/ml (and especially
greater than 100,000 copies/ml) at presentation, the proba-
bility of achieving a VL less than 50 or 1,000 copies/ml at
delivery was compromised by initiation of antiretroviral
(ARV) therapy later than 20 weeks of gestational age.®
In Brazil, a combination of at least three ARV agents is
recommended for use in pregnancy. It usually consists of two
nucleoside analogue reverse transcriptase inhibitors (NRTIs)
with good placental passage, associated with a nonnucleoside
reverse transcriptase inhibitor (NNRTI) or a ritonavir-boosted
protease inhibitor (PI), and must take in account the previous

ARV history and comorbidities.” In addition, it is recom-
mended that HIV-1 genotypic testing be performed before
initiation of therapy (the standard test in Brazilian public
laboratories is the TRUGENE HIV-1 Genotyping Assay,
Siemens Healthcare).®> However, due to a lack of time avail-
able for intervention in late-presenting pregnant women, a
Pl-based regimen is usually commenced, regardless of the
availability of a resistance testing result.

Cases of vertical transmission represent approximately
90% of reported AIDS cases in individuals younger than 13
years in Brazil. Between 1980 and 2012, 17,539 cases were
identified in children younger than 5 years in the country,
representing 2.6% of all cases.” Recent studies reported a
prevalence rate of vertical HIV transmission in Brazil that
ranges from 2.5% to 8.6%.''" Although there are only a few
publications on late-presenting pregnant women, the avail-
able information suggests that poor access to prenatal care
and HIV late diagnosis during pregnancy remain major
problems in Bahia, Brazil.'®'* Twenty percent of HIV preg-
nant women present beyond 28 weeks of pregnancy at the
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major HIV reference center in Bahia, which is also the main
antenatal care service for HIV-infected women in the state.
The majority of women have a VL at presentation higher than
10,000 copies/ml. In this population, reducing the plasma
HIV-1 RNA VL to undetectable levels before delivery is a
major challenge.

Raltegravir (RGV)-based regimens cause a significantly
faster reduction in HIV-1 viral load (~2 log by week 2) in
comparison to a conventional ARV combination.”® Ralte-
gravir is effectively transferred across the placenta barrier,
causing a potential preloading effect for the neonate, and is
considered a potential protective factor against in utero HIV
transmission.'*#!® In addition, it also demonstrated a rapid
and effective accumulation in cervicovaginal secretions.'®
These are desirable drug properties for prevention of HIV-1
MTCT, particularly among women who are going to have a
vaginal delivery, when the infant is potentially exposed to
genital tract virus during passage through the birth canal.
These characteristics make RGV a potential pharmacologic
candidate to prevent HIV-1 MTCT and treat late-presenting
pregnant women.

We reviewed the medical records of 14 HIV-infected, late-
presenting pregnant women in which RGV-based regimens
were used to rapidly reduce maternal HIV-1 viral load. All
women were attended in the period of 2010-2012. RGV was
prescribed in the standard dose of 400 mg q12h for women
presenting with gestational age higher than 34 weeks and
detectable plasma viral load at first antenatal evaluation. The
study was approved by the institutional review board.

All women were RGV naive, nine were ARV naive, but five
had conceived on HAART and were previously exposed
to a protease inhibitor. The prophylaxis regimens included RGV
plus at least two other ARV agents. In some patients, RGV was
added to the standard ARV regimen already on board. The ARV
combination included zidovudine +lamivudine +lopinavir/r+
raltegravir  (6), zidovudine+lamivudine+raltegravir  (5),
zidovudine +lamivudine + darunavir/r + raltegravir (1), zido-
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vudine + lamivudine + tenofovir +darunavir/r + raltegravir (1),
and zidovudine +lamivudine + atazanavir/r + raltegravir (1).

The median maternal age was 29.5 years (range 17-37). The
median time since HIV infection diagnosis was 2.9 years
(range 0-14), but 64% of the women were diagnosed during
the current pregnancy. The median of previous gestations was
1.8 (range 0-7) and the median gestational age was 36 weeks
(range 34-38). The mean CD4 cell count was 338 cells/ml
(median 239 cells/ml, range 65-1.203 cells/ml) and the me-
dian maternal VL was 35,364 copies/ml (range 959-391,535).
Five women had VL <10,000 copies/ml, six had VL within
the range of 10,000 to 100,000, while three women had VL
>100,000 copies/ml at RGV initiation.

At delivery, the median gestational age was 38 weeks
(range 37-40). The median exposure time to RGV was 17 days
(range 7-32), with a median maternal VL decay of 2.6 log.
Seven women reached undetectable plasma VL at delivery
(<50 copies/ml), four had less than 500 copies/ml (range 64—
457 copies/ml), and three did not have a VL measurement at
the time of delivery (these women had VL results only a few
days after childbirth). In these cases, one women had an un-
detectable plasma VL result 2 weeks after delivery (case 6),
while in the remaining two, we detected 266 copies/ml for the
first mother (case 1) after 3 weeks, while the second had 89
copies/ml (case 13) 1 week after delivery.

No maternal adverse events or obstetrical complications
were reported. The mode of delivery was elective C-section in
10 women, emergency C-section in three, and vaginal in one
woman. All women received zidovudine (ZDV) intravenous
prophylaxis during labor and delivery, and all newborns re-
ceived postexposure prophylaxis with ZDV for 6 weeks. The
median infant birth weight was 2,950 g (range 2,055-3,380).
The median APGAR score was 9 (range 6-10) and 10 (range
8-10) for evaluations at 1 and at 5min, respectively. For
infants, no adverse event or laboratory abnormality was
reported during a postnatal observation period of at least
6 months.

TABLE 1. SUMMARY CHARACTERISTICS OF 14 HIV-INFECTED PREGNANT WOMEN WHO USED RALTEGRAVIR
LATE IN PREGNANCY FOR HIV-1 PREVENTION OF MOTHER-TO-CHILD TRANSMISSION IN BAHIA, BRAZIL

Gestational Gestational Decline of VL
age at RGV VL at RGV age at Exposure VL at (log) from RGV
initiation initiation ARV drugs during delivery to RGV delivery initiation to
Case (weeks) (copies/ml) current pregnancy (weeks) (days) (copies/ml) delivery
1 35 61.505 ZDV +3TC+LPV/r+RGV 37 7 Unknown —
2 36 27.026 ZDV +3TC+TDF+DRV/r+RGV 38 20 <50 2.74
3 37 114.059 ZDV +3TC+RGV 40 18 <50 3.36
4 35 68.891 ZDV +3TC+DRV/r+RGV 38 22 <50 3.14
5 38 959 ZDV +3TC+LPV/r+RGV 39 7 139 0.84
6 35 129.842 ZDV +3TC+LPV/r+RGV 37 9 Unknown —
7 36 391.535 ZDV +3TC+LPV/r+RGV 39 32 <50 3.90
8 37 7.361 ZDV +3TC+RGV 39 15 64 3.06
9 35 15.957 ZDV +3TC+LPV/r+RGV 38 18 <50 2.51
10 36 95.734 ZDV +3TC+ATV/r+RGV 39 17 457 2.33
11 36 43.703 ZDV +3TC+RGV 38 17 194 2.36
12 34 5.408 ZDV +3TC+RGV 37 7 <50 2.04
13 37 6.168 ZDV +3TC+LPV/r+RGV 39 14 Unknown —
14 35 4.665 ZDV +3TC+RGV 38 25 <50 1.97

RGYV, raltegravir; VL, viral load; ARV, antiretroviral; ZDV, zidovudine; 3TC, lamivudine; TDF, tenofovir; LPV/r, lopinavir/r; ATV /r,

atazanavir/r; DRV /r, darunavir/r.



USE OF RALTEGRAVIR IN PREGNANCY

The HIV-1 RNA was undetectable (<50 copies/ml) at 1
month, with confirmation of the result at 3 months of age in 14
infants (one twin pregnancy), but one HIV-1 MTCT case was
detected (a likely in utero transmission). The baby was born
with a cutaneous rash, hepatosplenomegaly, anemia, throm-
bocytopenia, and a plasma viral load of >500,000 copies/ml
after 1 week. An identical result was obtained after 4 weeks of
life. In this case, maternal VL at delivery was 64 copies/ml,
and the mode of delivery was a C-section. Table 1 contains the
summary characteristics of the 14 patients included in this
report.

In this case series we observed a rapid decay in HIV-1 RNA
plasma viral load of late-presenting pregnant women treated
with an RGV-containing antiretroviral regimen. The use of
RGV was not associated with adverse events either for the
mothers or for their babies. The only case in which we de-
tected an HIV-1 MTCT was considered as an in utero trans-
mission, and probably occurred before initiation of therapy.
RGV was safe and effective in avoiding HIV-1 MTCT in
women who presented to their first antenatal evaluation only
after 34 weeks of gestational age.

Although there is limited information on the use of RGV in
pregnancy,'”'® this drug is well tolerated, and has a low po-
tential for drug-drug interactions.'” HIV-infected mothers are
usually prescribed numerous medications for treatment/
prophylaxis. For this population, tolerability and a potential
drug-drug interaction profile are important aspects to be
considered when choosing an ARV regimen.

Previous studies have shown that raltegravir-based regi-
mens promote a very rapid decline in viral load.™ In 2010,
Pinnetti ef al. found that adding RGV plus tenofovir to a
regimen containing ZDV +lamivudine + darunavir/r resulted
in a 2.4 log viral load decline in maternal VL in only 9 days.*
The mean viral load decline of 2.6 log observed after ap-
proximately 17 days of RGV use in our report is consistent
with these results. In another small case series, Westling et al.
showed that adding RGV to four late-presenting, HIV-1-
infected pregnant women induced a rapid decay of plasma
VL, with no adverse event, and no MTCT.?! Again, the speed
of VL reduction was impressive, with a mean 1.12 log decline
per week of use of RGV.

Our results confirm these previous findings. In our case
series we treated a larger number of women than described in
previous reports, and an identical viral load result was simi-
larly obtained. One important point is the absence of MTCT in
a population of late-presenting HIV-1-infected pregnant
women (mean gestational age of 36 weeks). The use of RGV
was quite safe for both mothers and babies, with no unex-
pected adverse events detected.

The recommendations of most international guidelines in-
dicate the use of RGV in pregnant women “in special condi-
tions” only.>** However, in the 2012 Perinatal DHHS
recommendations, RGV was moved from “nonrecommended
drug” to “use in special situations,” which should be the case
with intolerance to other ARV drugs or resistance issues.” In
this guideline, there is a clear recommendation to use optimal
drug regimens, regardless of pregnancy. The specific recom-
mendations for pregnant women include considerations of
potential changes in pharmacokinetics (dosing requirements),
safety issues (ability of pregnant women to adhere to a regi-
men), and potential short-term and long-term effects of
the ARV on the fetus and newborn (which are unknown for
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many drugs). The scarce evidence on these points for RGV-
containing regimens is still a limitation for its use, but the
available information suggests it can be considered a safe and
efficacious option for treating pregnant women.'*?!

In conclusion, in this case series, RGV-containing regimens
were well tolerated and were associated with an impressive,
rapid viral load decay of maternal VL at delivery, suggesting
that RGV is a useful and safe ARV drug to reduce HIV-1
MTCT in late-presenting, HIV-infected pregnant women.
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