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Background. The prevention of perinatal human immunodeficiency virus (HIV) transmission depends on the safe and
effective use of antiretroviral therapy (ART). Simplifying treatment reduces drug exposure for both mother and child. We
evaluated the safety and efficacy of dolutegravir (DTG) plus lamivudine (3TC) for antiretroviral-naive pregnant women with HIV.

Methods. This proof-of-concept trial enrolled ART-naive pregnant women >15 years old with HIV infection and a gestational
age between 14 and 28 weeks. Participants received a fixed-dose combination of DTG/3TC. Baseline HIV genotyping was
performed. Participants were monitored at baseline, every 4 weeks, and at delivery. Infants were assessed at birth, 4 weeks, and
6 weeks of age. Outcomes included the proportion of women achieving an undetectable HIV type 1 plasma viral load
(<50 copies/mL) at delivery, therapy modification frequency, perinatal HIV transmission rate, and adverse events.

Results. Between January 2019 and March 2021, 20 women were enrolled. At baseline, the median CD4 cell count was 401.6 +
113.6 cells/pL, increasing to 690.2 & 266 cells/uL at delivery. Median viral load was 9514 copies/mL. All women achieved an
undetectable viral load after an average of 40 days. No cases of perinatal HIV transmission were detected. No therapy
modifications were necessary during the study, and no adverse events were related to the ART.

Conclusions. In this pilot trial, DTG/3TC demonstrated safety and efficacy, with all participants achieving viral suppression
before delivery. There were no cases of perinatal HIV transmission and no drug-related adverse events. DTG/3TC can be an

option for initial treatment of drug-naive pregnant women with HIV.
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Perinatal transmission of human immunodeficiency virus
(HIV) is a significant public health problem. Each year, approx-
imately 1.3 million pregnancies occur in women with HIV
worldwide [1], with perinatal transmission being the leading
cause of pediatric HIV [2]. Perinatal HIV transmission occurs
in pregnant and breastfeeding women with HIV who have not
been diagnosed or have not yet started antiretroviral therapy
(ART), who interrupted treatment, or who became infected
during pregnancy or breastfeeding [3].

In Brazil, 114 cases of HIV infection in children aged <9
years were reported as cases of vertical transmission in 2022,
representing 0.3% of all cases with known exposure. This is
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the same proportion of cases when compared to 2019 [4]. To
achieve the goal of eliminating vertical transmission (ie, <1
case per 100 000 live births), the use of safe and effective anti-
retroviral drugs during pregnancy and breastfeeding is crucial
[2, 5]. Studies show that using ART correctly reduces the risk
of perinatal HIV transmission from pregnant and nonlactating
women to the fetus to <1% [2].

According to the Brazilian Ministry of Health, the recom-
mended treatment for pregnant women who are diagnosed
with HIV and require ART in the country should consist of 3
drugs. Two of these drugs should be nucleoside reverse tran-
scriptase inhibitors (NRTIs) and the third should be from a
different class of antiretroviral drugs, such as an integrase
inhibitor (INI), a ritonavir (RTV)-boosted protease inhibitor
(PI), or a non-NRTI (efavirenz [EFV]). The recommended reg-
imen should be taken once daily. The combination of tenofovir
disoproxil fumarate (TDF) and lamivudine (3TC) is the pre-
ferred option in the NRTI class. Dolutegravir (DTG), darunavir
800 mg/day boosted by RTV 100 mg, and EFV are the prefera-
ble choices in the INI, PI + RTV, and reverse transcriptase in-
hibitor categories (TDF with 3TC and DTG) [6]. DTG-based
ART leads to a rapid decrease in the plasma levels of HIV
type 1 (HIV-1) RNA. Due to its effectiveness in virological sup-
pression, tolerability, and high barrier to resistance, DTG is a
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preferred first-line ART and is recommended as preferred reg-
imen in pregnancy by Brazilian guidelines [7-9].

Recently, some studies have demonstrated that 2-drug ART
regimens that include DTG are just as effective as 3-drug regi-
mens when initiated in either antiretroviral-naive or fully sup-
pressed individuals [10, 11]. This simplification in ART reduces
the number of drugs an individual with HIV is exposed to, with
the aim of reducing long-term toxicity [12-17]. If utilized in
pregnancy, 2-drug regimens could have a similar benefit in re-
ducing the number of drugs the fetus is exposed to in utero
[11]. However, there is still a lack of information regarding
the efficacy of 2-drug ART in preventing perinatal HIV trans-
mission. Therefore, this study aims to gather initial evidence on
the safety and effectiveness of DTG/3TC when initiated in
antiretroviral-naive pregnant women with HIV.

METHODS

Study Design

This single-arm, proof-of-concept trial (ClinicalTrials.gov
identifier NCT04808973) was done in Salvador, Bahia, Brazil.
Women followed in the HIV outpatient clinics of a public ref-
erence center were prescribed DTG/3TC (fixed-dose combina-
tion) and followed up to the end of gestation. Infants born from
participants were followed up to 6 weeks after birth.

Study Population

The study population was obtained considering 2 different
phases. In the first, a total of 10 pregnant women were included
in a single arm and were followed until delivery. After the last
participant delivered, the study was reviewed by a data and
safety monitoring board. Once the first phase was successfully
completed, without any safety signal, the study was resumed,
and 10 additional participants were included in a second phase.

Participants were included if they had confirmed HIV infec-
tion, a plasma viral load of at least 1000 copies/mL, gestational
age between 14 and 28 weeks (confirmed by ultrasound), age
>15 years, and not previously exposed to ART. All eligible
pregnant women diagnosed during the study period were invit-
ed to enter the study. Only 2 of them refused to participate, be-
cause they lived in neighboring cities and could not attend the
study visits.

The criteria for gestational age entry were established due to
residual concerns during the study design. These included a
safety signal on potential neural tube defects (NTDs) associated
with early DTG use in pregnancy (periconception use), as well
as the theoretical risk of delayed viral suppression if medication
was initiated later in pregnancy [18].

Exclusion criteria for this study included the presence of ge-
notypic resistance mutations to 3TC or DTG; active hepatitis B
or C; anemia; the presence of any congenital abnormality on
ultrasound; use of concomitant medications with potentially

relevant drug-drug interactions, requiring adjustment of the
DTG dose or which could lead to toxicity; increases in serum
alanine aminotransferase (ALT) levels of >5 times the upper
limit of normal (ULN) or ALT of >3 times the ULN and bilir-
ubin of 1.5 times the ULN (with 35% direct bilirubin);, a history
or clinical suspicion of unstable liver disease; subjects with se-
vere liver failure (class C) as determined by the Child-Pugh
classification; the presence of severe preeclampsia or other
pregnancy-related events such as kidney or liver abnormalities;
and any patient or disease-related condition that, in the opin-
ion of the investigator, would prohibit the patient from adher-
ing to the study medication or complying with the study visits
or procedures.

According to the Brazilian guidelines for management of
HIV in infants born from mothers with HIV, children were
not breastfed but rather received formula milk, provided by
the Brazilian Ministry of Health [9].

Drug Regimen

DTG/3TC was provided as a single-pill fixed-dose combination
with 50 mg/300 mg in unlabeled bottles with fill count of 30
tablets (1 tablet once a day).

Main Assessments

Participants were evaluated at study inclusion (baseline), every
4 weeks, and at delivery. In addition, the infants were assessed
at birth, 4 weeks, and 6 weeks.

At baseline, all participants had their demographic informa-
tion recorded, including education level, smoking habits, alco-
hol consumption, and recreational drug use. A brief clinical
assessment was also conducted, measuring their weight, height,
sitting blood pressure, and pulse. The researchers also docu-
mented the participants’ HIV infection status, CD4" cell count
and CD4 percentage, HIV transmission risk behavior assess-
ment, and HIV RNA plasma. The data collected were registered
on standardized case report forms.

During the other evaluated periods, the clinical assess-
ments that were previously conducted were performed in ad-
dition to the evaluation of adverse events (AEs). AEs for
mothers included miscarriages, preterm births, stillbirths,
weight changes, and other. AEs for infants included neonatal
deaths, small for gestational age, preterm births, and other.
Neonatal assessments were conducted through surface exam-
inations to detect congenital anomalies, and gestational age at
delivery was determined using the best available estimates
based on the dates of the last normal menstrual period and ul-
trasound measurements.

At delivery, neonatal length, weight, head circumference,
and Apgar scores were measured. The viral load at delivery
(mothers), frequency of AEs (for mothers and infants), and vi-
ral load for infants at delivery, 4 weeks, and 6 weeks were also
evaluated. Plasma HIV-1 RNA viral load was assessed by real-
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time polymerase chain reaction, with a lower detection limit of
40 copies/mL (Abbott m2000 Real Time System, Abbott Park,
Ilinois).

To evaluate the adherence to ART among the study popula-
tion, we used pill count and the AIDS Clinical Trials Group ad-
herence questionnaire, at every visit. For analysis purposes we
considered the adherence during the last 4 days and the num-
ber of missed pills in the last 4 weeks.

Ethical Procedures

The study was approved by the institutional review board
(Comité de Etica em Pesquisa da Maternidade Climério de
Oliveira, approval number: 4.481.052). All study participants
signed an informed consent prior to inclusion in the study.

Study Outcomes
The primary outcome was to determine the proportion of
women and infants who had an undetectable level of HIV-1
RNA at the time of delivery. This was measured by assessing
the proportion of individuals in the intention to treat-exposed
population with plasma HIV-1 RNA <50 copies/mL at the time
of delivery. To accomplish this, the Snapshot algorithm was
used. Infants were tested at birth, and after 4 and 6 weeks, to
assess perinatal transmission.

Secondary outcomes included the proportion of women who
changed therapy by delivery, as well as the frequency of AEs re-
gardless of their association with the drugs.

Statistical Analyses

Descriptive statistics were used to evaluate the primary and sec-
ondary outcomes. All analyses were performed using IBM SPSS
software, version 21.

RESULTS

Participants
From January 2019 to March 2021, a total of 20 pregnant wom-
en with HIV were enrolled from 1 center. Table 1 presents de-
mographic characteristics of these women. Most of the
volunteers (55%) were racially mixed, married or in a stable
union (65%), and had completed 8-12 years of schooling
(65%). Half of the patients in the study reported that they
had consumed alcohol in the past, while 30% reported alcohol
consumption during pregnancy. Most of the women in the
study (60%) reported that they had never smoked, and 75%
had not used recreational drugs. However, 15% reported cur-
rent marijuana use. The mean age of the women was 25.4 years,
and they had a mean gestational age of 18 weeks plus 5 days at
baseline. Their mean weight gain until delivery was 6.3 kg.
Table 1 summarizes the characteristics of study participants.
Participants had a mean 2.8 previous pregnancies
(Supplementary Material). Six women reported only 1 (cur-

rent) pregnancy, 5 had 2 pregnancies, 6 had 3 pregnancies, 2

Table 1. Sociodemographic and Clinical Characteristics of Women
Included in the Study

Characteristic No. (%)
Race

White 1(5.0)

Black 8 (40.0)

Mixed 11 (65.0)
Marital status

Married/cohabitation 13 (65.0)

Single 7 (35.0)
Education level, y

<8 5(25.0)

8-12 13 (65.0)

>12 2(10.0)
Serological status of the current partner

With HIV 5(25.0)

Without HIV 8 (40.0)

Unknown 7 (35.0)
Previous miscarriages

None 10 (50.0)

1 8(40.0)

2 1(5.0)

8 1(5.0)
Alcohol consumption

No 4(20.0)

During pregnancy 6 (30.0)

Previous 10 (50.0)
Recreational drugs

Never 15 (75.0)

Current 3(15.0)

Previous 2 (10.0)
Smoking

Never 12 (60.0)

Current 4 (20.0)

Previous 4(20.0)
Age, y, mean + SD 254+54
Weight at baseline, kg, mean + SD 78.8+14.0
Weight at delivery, kg, mean + SD 85.1+14.3
Gestational age at baseline, wk, mean + SD 18.7+4.0
Gestational age at delivery, wk, mean + SD 38.8+1.0

Data are presented as No. (%) unless otherwise indicated. No drug resistance mutation was
detected at baseline.

Abbreviations: HIV, human immunodeficiency virus; SD, standard deviation.

had 4 pregnancies, and 1 had 9 pregnancies (in this case, in
the 8 previous pregnancies the outcomes were miscarriages).
Previous miscarriages were reported by 10 participants: 8 wom-
en had 1 miscarriage, 1 woman reported 2 episodes, and 1
woman had 8 miscarriages.

Efficacy

At baseline, the mean (+ standard deviation) CD4 cell count
was 401.6 cells/uL (£113.6), and at delivery it was 690.2 cells/
uL (+266.5), a gain of 289 cells/uL. The mean time to an unde-
tectable viral load (<50 copies/mL) was 40.4 days and no cases
of perinatal transmission occurred (Table 2).
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Table 2. Summary of Efficacy Results of Pregnant Women Using a
Dolutegravir/Lamivudine Antiretroviral Therapy Regimen

Characteristics Baseline Delivery Difference

CD4 count, cells/uL, mean+SD 401.6+113.6 690.2 +266.5 289

HIV plasma VL, copies/mL, 9514 (1049- 0 0
median (min-max) 118455)

Time to undetectable VL 40.4 +23.7
(<50 copies/mL), d, mean + SD

Cases of perinatal transmission, 0 0

No.

Abbreviations: HIV, human immunodeficiency virus; SD, standard deviation; VL, viral load.

Characteristics of Infants

Table 3 shows the characteristics of infants at birth. Most of the
infants were delivered through cesarean delivery (70%), with an
average weight of 3158 g and length of 48 cm.

The mean Apgar score was 8.6 and 9.4 at 1 and 5 minutes,
respectively, after birth. Cesarean delivery was preferred by
14 (70%) women, because it could be scheduled in advance,
making secure a bed in public maternities, a main concern
for those choosing a vaginal delivery. Only 1 cesarean delivery
had an obstetric indication (arterial hypertension). Infants were
not breastfed and they received formula milk. In addition, they
also received oral zidovudine for 28 days [9].

Safety Results

There were no discontinuations of DTG/3TC. AEs, such as uri-
nary tract infection and toxoplasmosis, were not related to the
treatment (Supplementary Material). Table 4 summarizes the
frequency of AEs for mothers and infants.

Adherence to Treatment

The proportion of participants reporting not missing a dose in
the last 4 days was 90%, 95%, and 89% at weeks 4, 8, and 12,
respectively. All participants reported 100% adherence at weeks
16, 20, and 24.

DISCUSSION

All pregnant women followed in the study had an undetectable
viral load at delivery, and all infants had an undetectable viral
load at birth. Other studies have shown that a treatment regi-
men of DTG/3TC is as effective and safe as a 3-drug regimen
in both antiretroviral-naive and -experienced adults with
HIV [10, 11]. This simplified regimen reduces the number of
drugs an individual is exposed to, aiming to decrease the risk
of AEs and long-term toxicity.

An effective 2-drug regimen, when used during pregnancy,
also reduces the number of medications to which a fetus is ex-
posed in utero. However, current guidelines do not recom-
mend initiating a 2-drug regimen in either antiretroviral-

naive or experienced pregnant women, primarily due to a

Table 3. Characteristics of Infants at Birth

Characteristics No. (%)
Mode of delivery

Natural birth 6 (30.0)

Cesarean delivery 14 (70.0)
Weight at birth, g, mean + SD 31568 + 364
Length at birth, cm, mean + SD 48+2.3
Apgar score at 1 min, mean + SD 8.6+0.6
Apgar score at 5 min, mean + SD 9.4+59

Data are presented as No. (%) unless otherwise indicated.

Abbreviation: SD, standard deviation.

paucity of data [19]. Therefore, this study provides important
information on the safety and effectiveness of using DTG/
3TC in antiretroviral-naive pregnant women with HIV. Our
findings are supported by the VESTED study, which showed
that women who began treatment early in pregnancy experi-
enced superior responses with DTG (defined as having a viral
load of <50 copies/mL) [20].

The rate of cesarean deliveries was 70%. However, all but 1 of
these procedures were elective, not due to obstetric reasons nor
to prevent transmission risk. Instead, they were for patients’
convenience, since scheduling an appointment guaranteed a
place in the maternity hospital. This is comparable to the rate
of cesarean delivery in the general population in Brazil.
According to data from the HIV and AIDS epidemiological
bulletin, in 33.9% of cases, information about the procedure
was missing. However, considering only the cases with known
information, elective or emergency cesarean was the main de-
livery route (62.6%) in 2022, and the reasons are like those ob-
served in our study [4].

The prevalence of smoking and alcohol and marijuana use
was higher than that observed in the general population.
However, in a previous study, we detected an overall prevalence
of 16.8% of use of alcohol and/or marijuana among pregnant
women diagnosed with HIV in Salvador [21]. In addition, an-
other report detected use of drugs as the main risk for HIV in-
fection among female adolescents in Brazil [22].

The safety of initiating DTG/3TC during pregnancy was as-
sessed as a secondary outcome. No treatment discontinuations
or switches were observed. AEs observed were not thought to
be related to the treatment, and the high rates of reported ad-
herence reinforce the tolerability of 3TC/DTG regimen during
pregnancy.

The use of DTG during early pregnancy/conception was ini-
tially controversial due to reports on an association with in-
creased risk of NTDs in the TSEPAMO study [18]. However,
some studies have already shown that there is no increased
risk, as in the cohort carried out from a Brazilian ART database
with 1427 women, in which 48% of the women were exposed to
DTG and there were no cases of NTDs (0 [95% confidence
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Table 4. Frequency of Adverse Events for Mothers and Infants

Adverse Event No. (%)

Mothers
Urinary tract infection 2 (10.0)
Trichomoniasis 1(5.0)
Vaginal discharge 2(10.0)
Toxoplasmosis 1(5.0°
Sleepiness 1(5.0)
Headache 3(15.0)
Genital itching 2(10.0)
Anemia 1(5.0)
Abscess in armpit 1(5.0)
Gestational arterial hypertension 2 (10.0)

Infants
Oral candidiasis 4 (20)
Cough/runny nose 4 (20)
Bronchiolitis 2(10)
Scabies 1(10)
Diarrhea and fever 1(10)
Boiling water burn 1(10)

#Premature birth at 36.2 weeks' gestational age.

interval, 0,10]) [23]. A cohort study conducted in the United
States also carried out treatment with DTG in early pregnancy
in which the results also did not show an increased risk of DTG
[24]. Furthermore, the update of the TSEPAMO study as well as
the results of a birth surveillance study in Eswatini showed sim-
ilar rates of NTDs in children exposed to DTG periconception
[25, 26].

Late diagnosis of HIV in pregnant women can lead to de-
layed initiation of ART, which is linked with a 7-fold higher
risk of perinatal transmission of HIV from mother to in-
fant. The use of INIs provides a faster decline in viral
load and is especially useful for treatment of late-presenting
pregnant women, increasing the likelihood of achievement
of undetectable viral load up to delivery [27, 28].
Although the present study did not include late-presenting
pregnant women, the short time to viral suppression sug-
gests that the 2-drug regimen of 3TC/DTG may result in
a similar rapid decline in viral load to that seen in a con-
ventional 3-drug regimen.

It is essential to ensure that pregnant women, and women in
childbirth, with HIV receive high-quality prenatal care.
According to data from the Brazilian Ministry of Health bulle-
tin, the percentage of women who receive prenatal care has re-
mained at around 90% throughout the period analyzed [4].
However, in 2022, only 66.8% of cases reported the use of
ART during prenatal care. Antiretroviral drugs such as DTG
can cause a rapid decline in viral load, regardless of gestational
age. Hence, the updated World Health Organization treatment
guidelines in 2019 recommended first- and second-line
DTG-containing regimens for pregnant women, offering
more opportunities for viral load suppression [20].

This study has some limitations. This is a proof-of concept
study with a small sample size performed in a single center in
Brazil. Thus, the results may not be representative of all preg-
nant women with HIV. However, the high safety and efficacy
demonstrated in this pilot trial of antiretroviral-naive pregnant
women indicates that the use of this strategy in pregnant wom-
en with HIV should be investigated further.

CONCLUSIONS

Eliminating perinatal HIV transmission remains a key global
health priority. Safe, effective, and well-tolerated antiretroviral
drugs during pregnancy are crucial to achieve this goal. In this
small study of antiretroviral-naive pregnant women, the use of
DTG/3TC showed favorable efficacy and safety profiles, with all
women achieving an undetectable viral load at delivery, with no
case of perinatal HIV transmission and no treatment-related
AFs.

Supplementary Data

Supplementary materials are available at Open Forum Infectious Diseases
online. Consisting of data provided by the authors to benefit the reader, the
posted materials are not copyedited and are the sole responsibility of the
authors, so questions or comments should be addressed to the correspond-
ing author.
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