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1. Background 

Dolutegravir (DTG) is second-generation member of the integrase strand transfer inhibitor (INSTI) 

antiretroviral drug class with improved virologic efficacy and tolerance compared to current 

antiretroviral therapies (ART).  Pregnancy was an exclusion criterion in the phase 3 trials evaluating the 

safety and efficacy of DTG and thus the effects of DTG exposure in pregnancy were not studied in 

randomized controlled trials prior to approval.  There are two ongoing trials of DTG in pregnancy, both 

of which enroll women after the first trimester: DolPHIN-1/2, which enrolls women 28-36 weeks 

gestation, and IMPAACT 2010 (VESTED), which enrolls women 14-28 weeks gestation (none of whom 

have delivered).  The published literature on DTG in pregnancy remains relatively limited, and few 

studies have looked use of the drug at conception. 

2. Methods for Review 

The current review builds upon a systematic review of the safety and pharmacokinetics of DTG in 

pregnancy conducted by Andrew Hill and colleagues for the WHO, published April 1 2018 in the Journal 

of Virus Eradication (Hill 2018). The review by Hill identified six studies evaluating birth 

outcomes/pharmacokinetics available as of July 2017.  Other than the Antiretroviral Pregnancy Registry 

(APR), all studies were conference abstracts (APR 2017, Thorne 2017, Vannappagari 2017, Zash 2017, 

Mulligan 2016); the review excluded small studies with less than five women or case reports. 

To update this review, a pub med search was conducted for publications through May 1 2018 using 

search terms “dolutegravir and” “pregnancy/pregnant/pregnant women/fetus/fetal exposure/breast 

milk/breastfeeding”, with additional review of abstracts from IAS 2017 and CROI 2018, and 

clinicaltrials.gov website for studies of DTG in pregnancy.  One pharmacokinetics abstract in the Hill 

review was identified as having been published with larger numbers (Mulligan 2018); a second paper 

referred to in the Hill review is currently published in Lancet Global Health and was provided to me by 

the researcher (Zash 2018). In addition to updated APR data (APR 2018), 11 publications and one new 

abstract from CROI 2018 were identified.  (Mulligan 2018, Zash 2018, Bornhede 2018, Mounce 2017, 

Rimawi 2017, Orrell 2017, Lewis 2016, Kobbe 2016, Schalkwijk 2016, Rahangdale 2016, Pain 2015, 

Mmasa CROI 2018).  One additional publication in press (giving a total of 12 publications) was identified 

in June 2018 and was provided confidentially (Grayhack 2018).  The abstract from CROI only reported on 

gestational diabetes with DTG or efavirenz (EFV)-based ART, showing no differences, and was not used 

in this report. 

In response to a confidential report received by WHO from the Tsepamo Botswana birth defect 

surveillance study related to an unexpected finding of elevated incidence of neural tube defects (NTD) 

with preconception DTG exposure (see section Pregnancy Outcome – Congenital Abnormalities), in 

addition to the published data on pregnancy outcomes and congenital abnormalities with DTG use, I 

reviewed FDA and EMA original approval reports (FDA Center for Drug Evaluation and Research 

Application 204790 Orig1S000 Pharmacology Review document 10 May 2013; European Medicines 

Agency Assessment Report 15 December 2016); confidential data from ongoing clinical trials in non-

pregnant adults in which pregnancies may occur (ADVANCE, NAMSAL) and clinical trials in pregnancy in 
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which deliveries had occurred (DolPHIN-1 and 2); confidential updates from the APR and the National 

Study of HIV in Pregnancy and Childhood (NSHPC) in the United Kingdom/Ireland; and a review of 

adverse event reporting databases from ViiV, FDA and WHO Vigi-Access. See Appendix 1 for description 

of studies and individual result tables.    

DTG Metabolism: (DTG drug label 2018; Castellino 2013) 

DTG is highly protein bound and is primarily metabolized through glucuronidation via uridine 

diphosphate-glucuronosyl transferase 1A1 (UGT1A1) with minor contributions from cytochrome P450 

3A. Both UGT1A1 and CYP3A4 enzyme activities are low in neonates at birth, which could affect the 

elimination of DTG acquired through transplacental passage from the mother.  Additionally, 

unconjugated bilirubin is conjugated by UGT1A1, and there is a potential for competition of DTG and 

bilirubin for the enzyme which could result in some elevation of unconjugated bilirubin in the neonate.  

However, in a study of the INSTI raltegravir, also metabolized by UGT1A1, minimal effect was observed 

on neonatal bilirubin binding to the enzyme or clinical effect on the neonate (Clarke2013), and none of 

the studies in this review indicated problems with hyperbilirubinemia in neonates exposed to DTG. 

UGT1A1 reaches adult levels at about age 4 months; CYP3A4 fully mature at 6 years of age and 

approximate the adult activity at 6 months.  

Mechanism of DTG Action: (Castellino 2013, Jurado 2013, Yang 2016, Su 2015)  

INSTIs display little binding affinity for free integrase protein, but rather their clinical target is the 

integrase enzyme-viral DNA complex.  DTG binds the HIV integrase active site and blocks the strand 

transfer step of retroviral DNA integration, which is essential for the HIV replication cycle. The IC50 of 

DTG against the purified enzyme HIV-1 integrase ranges from 2.7 nM to 12.6 nM.  

The viral integrase enzyme protein consists of three domains: N-terminal, core (or catalytic), and C-

terminal domains; it functions as a multimer. The N-terminal domain enhances integrase enzyme 

multimerization through zinc coordination (HHCC motif) and promotes concerted integration of the two 

viral cDNA ends together into a host cell chromosome. The C-terminal domain is responsible for metal-

independent, sequence-independent DNA binding. Each HIV-1 integrase molecule contains a catalytic 

site within the core domain bearing three essential amino acids: Asp64, Asp116, and Glu152 (D, D-35-E 

motif). These acidic residues coordinate at least one and probably two divalent cations (Mg2+ or 

Mn2+) that form a bridge with the DNA substrates.  Mutation of any of these residues abolishes 

enzymatic activity and viral replication.   

Mg2+ and Mn2+ are critical cofactors in catalysis of viral DNA integration into host DNA. Inactivating these 

cofactors (e.g., through chelation) causes functional impairment of the integrase enzyme.  The 

development of INSTI drugs focused on development of compounds that target the integrase enzyme 

D, D-35-E motif and chelate the divalent metal (Mg2+ and Mn2+) bound at the interface of the 

integrase-viral DNA complex.  INSTI contain a structural motif that binds tightly and specifically to the 

integrase enzyme associated with the ends of the viral DNA by chelating the divalent metal ions (Mg2+) 

coordinated by the DD-35-E motif of the integrase enzyme.  INSTI bind at the interface of two 

macromolecules (the viral integrase enzyme and viral DNA complex) and trap a catalytic intermediate, 
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thereby preventing productive catalytic activity.  INSTI binding to the active site containing Mg2+ ions 

blocks the active site in the integrase-viral DNA complex from binding to the target host DNA, selectively 

inhibiting the strand transfer reaction.  DTG has stronger binding and slower dissolution from the 

integrase-viral DNA complex than does raltegravir. 

These critical INSTI moieties which engage bound metal ions at the INSTI active site could potentially 

also bind ions within transporter proteins.  For example, DTG is an inhibitor of the renal organic cation 

transporter (OCT)-2, which may be the mechanistic basis for increases in serum creatinine observed in 

clinical studies with DTG use (Reese 2013).  DTG has been tested against and has been shown to be a 

poor inhibitor in vitro of a number of other transporters including P glycoprotein, multidrug resistance 

protein 2, organic anion transporting polypeptide 1B1/3, and OCT-1 (Reese 2013).  

However, the placenta contains organic anion transporters (OAT) and OCT and other transporters 

including OCTN1 in synctiotrophasts, OCTN2 on microvillous membrane of trophoblast cells, and OCT 3, 

and ATP-binding cassette (Prouillac 2010, Ganapathy 2000, Tomi 2011).  Additionally, there are several 

folate transporters in the placenta (e.g., folate transporter 1, FOLT1; reduced folate carrier, RFC); 

disruption or impaired function of these folate transporters (e.g., genetic defects or environmental 

factors) can be associated with profound developmental consqeuences for the fetus, including NTD. 

Certain drugs, including antiviral agents, can also interact with these transporters and hence be passed 

from mother-fetus as well as affect transporter function (Nabekura 2015).  For example, the neural tube 

teratogen valproate has been shown in a human placental pefusion model to alter the mRNA levels of 

major carriers for folic acid, resulting in decreased transport of folate across the maternal to fetal side of 

the placenta, which may be one mechanism for the NTD associated with valproate use (Rubinchik-Stern 

2018). 

3. Preclinical DTG Reproductive Toxicity Studies: (DTG drug label 2018; FDA 2013 and EMA 2016 

approval documents) 

Fertility and early embryonic development  

Male and female fertility in rats and rabbits not affected at DTG doses up to 1000 mg/kg, providing 

exposure approximately 27 times the expected clinical exposure in humans at a dose of 50 mg.  

Prenatal and postnatal development, including maternal function  

Embryofetal development was studied in rat dams (oral doses 0, 100, 300, 1000 mg/kg) and rabbit dams 

(oral doses 0, 40, 200, 1000 mg/kg). Preimplantation loss was slightly increased at the 1000 mg/kg dose 

only. In rabbits, maternal toxicity (decreased food consumption, scant/no feces/urine, suppressed body 

weight gain) was observed at the 1,000 mg/kg dose.  In a pre-and post-natal development study, DTG 

was administered to rat dams (oral 0, 5, 50, 1000 mg/kg/day) from Day 6 of gestation to postnatal day 

20 of lactation (dosing including the sensitive window for neural tube defects in these species). One 

external malformation (meningocele and eye bulge aplasia) was observed in a newborn rat pup in the 

1000 mg/kg/day dose group; no other defects observed.  Due to overall low incidence of anomalies (1 

rat fetus/1,213 fetuses), this defect was considered not drug-related.  Statistically significant decreases 

were noted in the body weights of female offspring in the 1000 mg/kg group postnatally as compared to 
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the control group.  It was concluded that preclinical studies did not demonstrate adverse fertility or 

developmental outcomes or teratogenicity in rats and rabbits. 

4. Pharmacokinetics of DTG in pregnancy 

Two studies and several case reports have reported on DTG pharmacokinetics in human pregnancy.  In a 

safety and pharmacokinetic study of 29 pregnant women, DTG plasma concentrations were lower 

during pregnancy than postpartum, with DTG area under the curve (AUC) reduced by 21% and trough 

concentration (C24) by 34% during the third trimester compared to postpartum (Mulligan 2018).  

Postpartum levels were comparable to that observed in non-pregnant adults.  DTG was well tolerated by 

the pregnant women; HIV-1 RNA in the third trimester was <50 copies/mL in 27 of 29 participants and 

no infants were infected.  In the DolPHIN-1 study, pregnant women >28-26 weeks gestation were 

started on EFV-based ART and randomized to switch to DTG ART (median 3 days) or to remain on EFV; 

confidential data were provided to WHO updating the study CROI 2018 presentation from 7 women 

(Waitt 2018) to 28 women receiving DTG (confidential Orrell-DolPHIN-1).  Levels were lower than in non-

pregnant individuals in both third trimester and postpartum; however, all values were >IC90 for DTG (64 

ng/mL) and viral response was more rapid and superior in the DTG arm (RNA <50 copies/mL in 74% in 

DTG and 37% of EFV arm at 2 weeks postpartum).  Both regimens were well-tolerated by mothers and 

infants.  In several case reports, DTG was used safely and effectively in individual pregnant women and 

plasma exposures with once daily dosing were adequate (Lewis 2016, Schalkwijk 2016, Pain 2015).  It 

was concluded that standard dosing of DTG 50 mg once daily was acceptable in pregnancy. 

 

PK Parameter/Study 

Trimester 2 (T2)/         

Trimester 3 (T3) 

 

Postpartum 

 

Non-pregnant+ 

Cmax (ng/mL)          Mulligan 2018 (n=29) (T2) 3620 / (T3) 3540 4850 3760 

                               Orrell DolPHIN-1* (N=28) (T3) 2534 2771 3760 

C24 (ng/mL)           Mulligan 2018 (N=29) (T2) 730 / (T3) 930 1280 1110 

                              Orrell DolPHIN-1* (N=28) (T3) 642 722 1110 

AUC0-24 ng.h/mL   Mulligan 2018 (N=29) (T2) 47600 / (T3) 49200 65000 53600 

                               Orrell DolPHIN-1* (N=28) (T3) 35322 38383 53600 
+
SPRING-1 and SPRING-2 

*CONFIDENTIAL data from DolPHIN-1 trial 

5. Placental Passage and Infant Washout Pharmacokinetics 

Placental transfer of DTG in an ex vivo perfusion model was high, with a fetal-to-maternal ratio of 60% 

(Schalkwijk 2016).  In the largest pharmacokinetic study, median fetal-to-maternal ratio for DTG 

concentration was 1.25 (Mulligan).  DTG remained detectable at age 7-9 days in 17/17 infants, with 
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median infant DTG level 60 ng/mL.  Similar high levels of transplacental transfer were observed in the 

DolPHIN-1 study, with cord blood: maternal DTG ratio of 1.22 in 12 infants (confidential Orrell-DolPHIN-

1).  High placental transfer of dolutegravir has been reported in several of the case reports (Pain 2015, 

Lewis 2016, and Schalkwijk 2016), with cord blood: maternal DTG level ratios ranging from 1.06 to 1.30.   

The half-life in newborn and preterm infants was significantly prolonged, 32.8 hours in term and 46 

hours in preterm infant (compared to adult half-life of 14 hours); DTG levels >10 ng/mL were detected in 

one preterm infant as long as age 18 days (Pain 2015).  The prolonged half-life and persistently 

detectable drug levels in the neonate are likely due to the immature UGT1A1 enzyme activity in the 

neonate. Despite prolonged detectable infant DTG levels, infant adverse events related to DTG were 

uncommon.  In the Mulligan paper, 5 infants had adverse events, only two of which had any potential 

relationship to DTG:  two had transient hypoglycemia following birth; one had neonatal abstinence 

syndrome; one had sickle cell trait; and one had complications of cystic fibrosis with multiple adverse 

events in first months of life including anemia, sepsis and pneumonia (Mulligan 2018).  In DolPHIN-1, 10 

adverse events were reported in five mothers and three infants, with no differences between DTG and 

EFV study arms (confidential Orrell-DolPHIN-1). No specific infant adverse events were reported in the 

case reports. 

 

Study 

Maternal  Plasma 

(ng/mL) 

Cord Blood 

(ng/mL) 

Cord: Maternal 

Ratio 

 

Infant DTG Washout 

Mulligan 2018 

(N=23) 

1240 1670 1.25 

(1.07-1.40) 

T½ 32.8 hr 

 Age 7-9 d, 17/17 had 

detectable DTG, 

median 60 ng/mL 

Confidential Orrell-

DolPHIN-1 2018 

(N=12) 

  1.22 

(1.18-1.26) 

 

Rimawi 2017 (N=3)   1.06  

Lewis 2016 (N=1) 1730 2211 1.28  

Pain 2015 (N=1) 35 

wk preterm (also 

maternal ATV 

receipt) 

3007 4051 1.30 T½ 46 hr 

 Age 18 d, still 

detectable DTG >10 

ng/mL 

6. Breast Milk Passage 

In a report from one breast feeding mother initiating DTG postpartum and her breastfeeding infant, the 

DTG breast milk-to-maternal-plasma-concentration ratio was 2% (100 ng/mL and 4480 ng/mL, 

respectively) and the plasma DTG concentration in breast milk and in infant plasma was 100 ng/mL, 

equal to the DTG target trough plasma concentration in treatment-naive patients (Kobbe 2016).  In 
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confidential data from the DolPHIN-1 study, breast milk: maternal plasma ratio was 3%, similar to the 

Kobbe study.  There was significantly delayed washout of DTG in infant plasma from placental transfer 

from mother plus breast milk ingestion; during breastfeeding, infant DTG levels were ~75-95 ng/mL 

(somewhat below target trough level for treatment [324ng/mL], but above protein adjusted-IC90 

[64ng/mL]) (confidential Orrell-DolPHIN-1).  Thus, there is neonatal DTG exposure which may persist in 

breastfeeding infants.  No specific adverse events were reported in the infants in these two studies. 

7. Pregnancy Outcomes – Stillbirth and Spontaneous Abortion (Miscarriage) 

Data on stillbirth with DTG use in pregnancy were available from nine reports and spontaneous abortion 

from eight reports, including confidential updated data from NSHPC and the ADVANCE, NAMSAL and 

DolPHIN-1 trials (these trials had very small denominators).  

Stillbirth rates with any trimester DTG exposure ranged from 0.5 to 3.7%; in total, there were 44 

stillbirths in 2,346 DTG exposures in any trimester (1.9%).  Stillbirth rates with preconception DTG 

exposure ranged from 0% to 1.1%; in total there was one stillbirth in 433 preconception DTG exposures 

(0.2%). In comparison, in a recent meta-analysis of pregnancy outcome in women receiving non-DTG 

ART, the rate of stillbirth with any trimester exposure was 2.2% and preconception exposure was 2.8% 

(Uthman 2017).  Thus, stillbirth rates with DTG exposure do not appear elevated above that with non-

DTG ART exposure.   

Spontaneous abortion rates with any trimester DTG exposure ranged from 0% to 33.3% (in one small 

study); in total, there were 32 spontaneous abortions in 617 DTG exposures in any trimester (5.2%).  For 

preconception DTG exposure, in total there were 24 spontaneous abortions in 292 exposures (8.2%). In 

comparison, in a review of data elements used in the SPECTRUM model, a miscarriage rate of 13% was 

used (Stover 2017).  Thus, the rates of stillbirth and spontaneous abortion with DTG use in any trimester 

or preconception appear comparable to the reference value. 

Study Stillbirth Spontaneous abortion 

Thorne, NSHPC 2018 CONFIDENTIAL All: 1/190, 0.5% 

PC: 1/92, 1.1% 

All:  10/190, 5.3% 

PC: 10/92, 10.9% 

Zash Lancet Global Health 2018 All: 39/1729, 2.3% - 

Antiretroviral Pregnancy Registry 2018 All: 2/274, 0.7% 

PC: 0/274, 0% 

All: 11/274, 4.0% 

PC: 7/133, 5.3% 

ADVANCE 2018 CONFIDENTIAL All:  0/34, 0% 

PC:  0/34 

All:  2/34, 5.9% 

PC: 2/34, 5.9% 

NAMSAL 2018 CONFIDENTIAL All:  0/12, 0% 

PC: 0/12, 0% 

All:  4/12, 33.3% 

PC: 4/12, 33.3%  

Bornhede Eur J Clin Microbio Inf Dis 2018 All: 0/35 All: 4/35, 11.4% 
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Waitt, CROI 2018- UPDATED Orrell DolPHIN-1 

CONFIDENTIAL 

All: 1/27, 3.7% All: 0/27, 0% 

Orrell Lancet HIV 2017 All: 0/5, 0% 

PC: 0/5, 0% 

All:  1/5, 20% 

PC: 1/5, 20% 

Thorne, EPPICC 2016 All: 1/40, 2.5% 

PC:  0/16, 0% 

All: 0/40, 0% 

PC: 0/16, 0% 

TOTAL All: 44/2346, 1.9% 

PC: 1/433, 0.2% 

All:  32/617, 5.2% 

PC:  24/292, 8.2% 

Uthman Lancet HIV 2017 meta-analysis (non-

DTG ART) 

All:  255/11803, 2.2% 

PC: 176/6284, 2.8% 

Miscarriage rate HIV-uninfected 

~13%  (Stover BMC Public Health 

2017) 

All:  DTG exposure any trimester 

PC:  DTG exposure preconception 

8. Pregnancy Outcomes – Preterm, Low Birth Weight, Small for Gestational Age 

Data on preterm delivery (PTD) <37 weeks were available from nine reports and very PTD (VPTD) <32 

weeks from six reports, including confidential updated data from NSHPC, and the ADVANCE and 

NAMSAL trials (these trials had very small denominators).  Overall there 386 PTD <37 weeks in 2,327 

exposures (16.6%), and 75 VPTD births in 2,032 exposures (3.7%).  Data on preconception DTG exposure 

was available from only 4 studies for PTD and 2 studies for VPTD; PTD was observed in 29 of 

241preconception DTG exposures (12.0%) and VPTD in 5 of 108 preconception exposures (4.6%).  In 

comparison, data from the meta-analysis of pregnancy outcome with non-DTG ART indicated a PTD rate 

of 20.6% overall and 23.7% with preconception; for VPTD, the rates were 4.3% overall and 5.3% with 

preconception ART (Uthman 2017).  Thus, preterm and very preterm delivery rates do not appear to be 

elevated with DTG exposure compared to non-DTG ART exposure from the meta-analysis.  

Data on low birth weight (LBW) <2500 grams and very LBW (VLBW) <1500 grams were available from 

four reports.  Overall there 65 LBW births in 465 exposures (14.0%), and nine VLBW births in 465 

exposures (1.9%).  Data on preconception DTG exposure was available from only two studies for LBW 

births; LBW birth was observed in 16 of 102 preconception DTG exposures (15.7%).  In comparison, data 

from the meta-analysis of pregnancy outcome with non-DTG ART indicated LBW rate of 21.8%% and 

VLBW of 0.6% overall and 25.3% and 0.2%, respectively, with preconception ART.  Thus, LBW and VLBW 

births do not appear to be elevated with DTG exposure compared to non-DTG ART from the meta-

analysis. 

Data on small for gestational age (SGA, <10th percentile)) and very SGA (VSGA, <3rd percentile) were 

available from six and two studies, respectively.  Overall, there were 320 SGA births in 1,886 exposures 

(17.0%) and 104 VSGA births in 1,759 exposures (5.9%).  Data on SGA and preconception DTG exposure 

was available from one study, with SGA in 4 of 21 outcomes (19%).  These data are not elevated 

compared to the meta-analysis data for SGA and VSGA with non-DTG exposure of 24.2% and 25.4% 
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overall, respectively, and 15.2% and 15.8% with preconception ART.  

 

Study 

Preterm  

<37 wk 

Preterm 

 <32 wks 

LBW 

<2500 

LBW 

<1500 

SGA 

<10%ile 

SGA 

<3%ile 

Thorne NSHPC 2018 

CONFIDENTIAL, 

N=172 

25 

14.5% 

PC: 11/92 

12.0% 

8 

4.7% 

PC: 5/92 

5.4% 

29 (/168) 

17.3% 

PC: 14/87 

16.1% 

3 (/168) 

1.8% 

 

- - 

Zash Lancet Global 

Health 2018 

N=1729 

309  

17.9% 

66 

 3.8% 

- - 297 

17.2% 

104  

6.0% 

Grayhack AIDS 

2018 

N=57 

18 

31.6% 

PC: 7/21 

8.9% 

   9 

15.8% 

PC: 4/21 

19.0% 

 

Antiretroviral 

Pregnancy Registry 

2018, N=231 

24 

10.4% 

PC: 10/112 

8.9% 

- 29 

12.6% 

5 

2.2% 

- - 

ADVANCE 2018 

CONFIDENTIAL, 

N=34 

1 

2.9% 

1 

2.9% 

    

NAMSAL 2018 

CONFIDENTIAL, 

N=3 

1 

33.3% 

- - - - - 

Bornhede Eur J Clin 

Microbio Inf Dis 

2018, N=30 

1 

 3.3% 

0  

0% 

- - 1 

 3.3% 

0 

0% 

Mulligan AIDS 2018 

N=29 

4 

 13.8% 

0 

 0% 

4 

13.8% 

1 

3.4% 

5 

17.2% 

- 

Thorne EPPICC 

2016 

N=38 

3  

7.9% 

PC: 1/16 

6.3% 

0 

0% 

PC: 0/16 

0% 

3 (/37) 

8.1% 

PC: 2/15 

13.1% 

0 (/37) 7 (/37) 

18.9% 

- 

Rahangdale Am J 

Ob Gyn 2016, N=4 

- - - - 1  

25% 

- 

TOTAL 386/2327 75/2032 65/465 9/465 320/1886 104/1759 
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16.6% 

PC: 29/241 

12.0% 

3.7% 

PC: 5/108 

4.6% 

14.0% 

PC: 16/102 

15.7% 

1.9% 17.0% 

PC: 4/21 

19.0% 

5.9% 

Uthman Lancet HIV 

2016 meta-analysis 

(for non-DTG ART) 

3554/17216 

20.6% 

PC: 

2236/9443 

23.7% 

419/9772 

4.3% 

PC:  

248/4677 

5.3% 

330/1514 

21.8% 

PC: 

177/699 

25.3% 

6/1071 

0.6% 

PC: 

1/569 

0.2% 

1006/4152 

24.2% 

PC: 

692/2720 

25.4% 

163/1071 

15.2% 

PC:  

90/569 

15.8% 

PC:  DTG exposure preconception 

9. Neonatal Mortality 

Only one study reported on neonatal mortality (<28 days) in live-born infants (Zash 2018).  This study 

compared neonatal mortality among infants born to mother starting DTG ART during pregnancy or 

starting EFV ART during pregnancy, with a comparison to HIV-uninfected women.  There was no 

significant difference in neonatal mortality in infants born to mothers starting DTG ART during 

pregnancy (21 deaths/1,729 births, 2.3%, 95% CI 1.6-3.1%) compared to those starting EFV ART during 

pregnancy (60 deaths/4,593 births, 2.3%, 95% CI 1.9-2.8%) or HIV-uninfected women (697 

deaths/51,167 births, 1.4%, odds ratio women starting ARV vs uninfected women 0.92, 95% CI 0.73-

1.17). 

10. Pregnancy Outcome: Congenital Abnormalities 

Confidential data from Botswana:  Two weeks prior to the guidelines meeting, confidential data were 

shared from the Botswana Tsepamo study regarding congenital defects with preconception DTG use.  

The researchers had previously shared with Dr. Mofenson/WHO data in press in Lancet Global Health on 

safety of DTG when started during pregnancy (in which no birth defects had been observed) (Zash 2018); 

they were then asked if they could look at preconception exposure.  In May 2016, the Botswana 

government changed first-line therapy from EFV/tenofovir/lamivudine to DTG/tenofovir/lamivudine for 

all adults. On review of birth defect data by preconception use, the researchers identified a potential 

signal for NTD with preconception DTG exposure, with elevated NTD rates with DTG started 

preconception compared to non-DTG ART started preconception, EFV ART started preconception, as 

well as DTG and non-DTG ART started during pregnancy and the HIV-uninfected population.  This 

information remains CONFIDENTIAL. 

Brief description Tsepamo study:  The Tsepamo study is an NIH grant to conduct birth outcomes 

surveillance at eight government hospitals in Botswana, covering approximately 45% of deliveries 

country-wide.  The objective is to evaluate the prevalence of NTD by maternal HIV and antiretroviral 

treatment exposure status; the study started in August 2014.  At each site, research assistants extract 

data from maternity cards for all consecutive deliveries to HIV-positive and HIV-uninfected women, 

including maternal demographics, medical history, routine laboratory data, pregnancy complications 
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and diagnoses, medications reported to be taken at the time of conception and during pregnancy, HIV 

and ART history and details of delivery and infant outcome prior to discharge from hospital.  Each infant 

delivered, stillborn or live born, has a systematic infant surface exam for abnormalities visible on infant 

surface exam conducted by trained midwives.  If an abnormality is detected, the midwife contacts the 

research assistant who attempts to consent for a photo of the infant abnormalities.  A medical geneticist 

(Dr. Lewis Holmes) reviews all abnormalities blinded to clinical information. 

Brief summary of Tsepamo NTD data (CONFIDENTIAL): 

There were 86 NTD identified in 88,755 births (0.10%), with higher rates observed among stillbirths 

(1.05%) compared to live births (0.07%).  The rate of NTD with preconception DTG exposure was 0.94% 

compared to preconception non-DTG ART, 0.12%, approximately an 8-fold increase. There was a 

significant increase in NTD with preconception DTG exposure compared to all other groups 

(preconception non-DTG ART; preconception EFV ART; DTG ART started during pregnancy; non-DTG ART 

started during pregnancy; and HIV-uninfected women – see table).  The difference in NTD prevalence 

between preconception DTG ART and preconception non-DTG ART was 0.82% (95% CI 0.24%, 2.3%) and 

for HIV-uninfected women was 0.85% (95% CI 0.26, 2.3%). In contrast, the rates of postaxial polydactyly 

type B were similar among all groups (0.7% DTG ART at conception; 1.2% non-DTG ART at conception; 

0.92% DTG ART started in pregnancy; 0.91% non-DTG ART started in pregnancy; 1.0% HIV-uninfected 

women). 

CONFIDENTIAL 

Type of ART and Time Initiation # exposures # NTD %, 95% CI 

DTG ART started preconception 426 4 0.94% (0.37%, 2.4%) 

Non-DTG ART started preconception  11,200 14 0.12% (0.07%, 0.21%) 

EFV ART started preconception 5,787 3 0.05% (0.02%, 0.15%) 

DTG ART started during pregnancy 2,824 0 0% (0%, 0.13%) 

Non-DTG ART started during pregnancy 5,765 3 0.05% (0.02%, 0.15%) 

HIV-uninfected 66,057 61 0.09% (0.07%, 0.12%) 

Four NTD were observed among 426 HIV-positive women who were on DTG ART at the time of 

conception (0.94%).  The defects included: frontal encephalocele (preterm, infant discharged alive); 

anencephaly (died shortly after birth); lumbar myelomeningocele (died at age 4 days); and iniencephaly 

with underdeveloped left upper limb (stillbirth at 39 weeks).  The infants were born at 3 different 

geographic locations and all came from different antenatal clinics.  None of the women had diabetes, 

used insulin or anti-epileptic medication or history of seizures or used other medications preconception.  

There was no recent increase in detection of NTD over time. 

The researchers note that they have identified a concerning signal for preconception DTG that requires 

further study. They note that an estimated 600 women who have already become pregnant while 

receiving DTG in Botswana will be captured in the study over the next 9 months. 

Review of published and unpublished data: 

In response to the Botswana  report, data on pregnancy outcomes with DTG use, including congenital 
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defects, were reviewed from the published literature; abstracts from IAS/CROI; confidential data from 

with ongoing clinical trials in non-pregnant adults in which pregnancies may occur (ADVANCE, NAMSAL) 

and clinical trials with outcomes in pregnancy (DolPHIN-1 and 2); confidential updates from the 

Antiretroviral Pregnancy Registry, the National Study of HIV in Pregnancy and Childhood (NSHPC) in the 

United Kingdom/Ireland; and a review of adverse event reporting databases from ViiV, FDA and WHO 

Vigi-Access. 

There are a number of problems in interpreting the collected defect data.  The various studies come 

from different sources – a small number of randomized trials with pregnancy outcomes in only a very 

small number of patients; observational studies; registries; case reports; adverse event reporting 

systems – all of which have differing biases in reporting and evaluation of defects.  The denominator of 

exposures may not be available; for example, there is no denominator for the WHO VigiAccess, the FDA 

adverse event report databases or the ViiV post-marketing surveillance.  Very few studies include 

stillborn/termination data, with most reporting only on live-births.  Many did not differentiate 

preconception exposure from first trimester exposure.   

The largest (and most reliable) databases including preconception exposure data were the APR (121 

preconception DTG exposures – data on live births) and the NSHPC (113 preconception DTG exposures – 

include data on terminations).  The ViiV clinical trials database includes 31 known preconception 

exposures and has a denominator of number of pregnancies that occurred in the trials, but the ViiV 

post-marketing database does not distinguish preconception from first trimester exposure and does not 

have a denominator.  In the APR and NSHPC databases, there were no reported NTD.  However, within 

the NSHPC database, there was one central nervous system (CNS) defect identified in a pregnancy 

termination at 29 weeks in a woman receiving preconception DTG from the NSHPC database.  However, 

this defect was ventriculomegaly and abnormal cortical folding identified on ultrasound and was 

thought to be a “neuronal migration disorder” of unknown etiology. 

One NTD in a woman with preconception DTG exposure was identified in the ViiV post-marketing 

database, which appears to be duplicated in the FDA database, without a denominator on 

preconception exposures. This NTD is reported in an infant born to an HIV-positive woman in Namibia 

who started DTG preconception and had fetal abnormalities consistent with NTD identified on serial 

ultrasounds in the second trimester of pregnancy (outcome of termination vs live birth not available). 

The following tables provide the number of defects and denominator exposures by study and by 

trimester of exposure when that was provided.  The first table shows data for live-births only, while the 

second shows data for live births plus stillbirths, spontaneous abortions and elective terminations.  As 

noted above, one neural tube defect was identified among the studies; this defect occurred with 

preconception DTG exposure but from the ViiV post-marketing database where there is not a good 

denominator.   
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Summary Congenital Abnormalities, Live-Births Only 

Study Overall Preconception 1
st

 trimester 2
nd

/3
rd

 trimester 

APR 2018 Update 7/255, 2.7% 3/121, 2.3% 2/40, 5.0% 2/94 2.1% 

Thorne, NSHPC 2018 1/176, 0.6% 1/95, 1.1% 0/21, 0% 0/60, 0% 

Thorne EPPICC 2016 4/38, 10.5% 1/16, 6.3% 2/9 (22%) 1/12 (8.3%) 

DolPHIN-1 update 
DolPHIN-2 update 

0/28 , 0%                  
1/27, 3.7% 

  0/28                   
1/27 

NAMSAL 0/3, 0% 0/3, 0% - - 

Grayhack 2018 2/57, 3.5% 1/21, 4.8% - - 

Zash 2018  0/280, 0% - 0/280, 0% - 

Bornhede 2018 0/30, 0% 0/10, 0% - 0/6, 0% 

Mulligan 2018 4/29, 13.8%  (1) (3) 

Orrell 2017 (ARIA) 0/1, 0% 0/1, 0% - - 

Rimawi 2017 0/3, 0% - - - 

ViiV clinical studies 2018 1/31, 3.1% 1/31, 3.1% - - 

ViiV post-market 2018 25/174*, 10.2% [1, no denom*] - - 

Total 45/1132, 4.0% 7/298, 2.3%* 4/350, 1.1% 3/227, 1.3% 

Total excluding ViiV postmarket 20/958, 2.1%    

* Includes 1 neural tube defect with preconception exposure (who may have had an elective termination, unclear if live birth?) 

 

Summary Congenital Abnormalities, Live-Births Plus Stillbirth, Spontaneous Abortions and Elective Terminations
+
 

Study  Overall Preconception 1
st

 trimester 2
nd

/3
rd

 trimester 

APR 2018 Update 7/255, 2.7% 3/121, 2.3% 2/40, 5.0% 2/94 2.1% 

Thorne, NSHPC 2018 2/190, 1.1% 2/113, 1.8%** 0/21, 0% 0/60, 0% 

Thorne EPPICC 2016 4/38, 10.5% 1/16, 6.3% 2/9 (22%) 1/12 (8.3%) 

DolPHIN-1 update 
DolPHIN-2 update 

0/29, 0%                  
1/28, 3.7% 

  0/29                   
1/27 

NAMSAL 0/9, 0% 0/9, 0% - - 

Grayhack 2018 2/57, 3.5% 1/21, 4.8% - - 

Zash 2018  0/280, 0% - 0/280, 0% - 

Bornhede 2018 0/30, 0% 0/10, 0% - 0/6, 0% 

Mulligan 2018 4/29, 13.8%  (1) (3) 

Orrell 2017 (ARIA) 0/1, 0% 0/1, 0% - - 

Rimawi 2017 0/3, 0% - - - 

ViiV clinical studies 2018 1/61, 1.7% 1/61, 1.7% - - 

ViiV post-market 2018 29/226*, 15.5% [1, no denom]# # - 
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Total 50/1236, 4.0% 8/352, 2.3%* 4/350, 1.1% 3/228, 1.3% 

Total excluding ViiV postmarket 21/1010, 2.1%    
+
Includes 5 new defect reports added to live births  *neural tube defect  ** one significant CNS non-NTD defect with elective 

termination at 29 weeks after ultrasound showed evidence of “major cortical folding abnormality suggestive of 

lissencephalopathy” with abnormal lateral ventricles, cerebral hemisphere abnormal folding left sylvian fissure, diagnosis 

“neuronal migration disorder”;  
#
 74 of 226 post-marketing exposure outcomes listed as “1

st
 trimester” exposure, includes 

unknown number preconception exposures 

The below table shows data for each of the INSTI drugs from the APR, by trimester of exposure including 

preconception exposure.  No neural tube defects have been reported to the APR for any INSTI drug, 

including 507 preconception exposures, 121 of which are DTG preconception exposures. 

Antiretroviral Pregnancy Registry, Defects among Live-Births Only 

Antiretroviral 
Pregnancy Registry 
2018 (confidential) 

Earliest Trimester of Exposure 

Preconception 1
st

 Trimester 2
nd

/3
rd

 Trimester 

 Defects/live birth Defect/live birth Defects/live birth 

Exposure to any ART 215/7785 (2.8%) 40/1551 (2.6%) 259/9322 92.8%) 

Exposure to INSTI 13/507 (2.6%) 4/111 (3.6%) 14/403 (3.5%) 

    Dolutegravir 3/121 (2.5%) 2/40 (5.0%) 2/94 (2.1%) 

    Elvitegravir 5/155 (3.2%) 0/25 0/52 

    Raltegravir 5/231 (2.2%) 4/60 (6.6%) 12/278 (4.3%) 

 

 

 

Excluding Tsepamo neural tube defect study (which only reported on NTD and not overall defects), and 

the ViiV post-marketing surveillance without no denominator: 

 Overall birth defects regardless of trimester of DTG exposure:  

o 958 live births with 20 defects = 2.1% 

o 1,010 outcomes (including stillbirths, spontaneous abortions, terminations) with 21 defects 

= 2.1% 

 Overall birth defects with preconception DTG exposure: 

o 298 live births with 7 defects = 2.3% 

o 352 outcomes (including stillbirths, spontaneous abortions, terminations) with 8 defects = 

2.3% 

 Central nervous system defects: 

o NSPHC: 1 CNS (non-NTD) in induced abortion with preconception DTG exposure 

 CNS defect: “Abnormality brain development” (ventriculomegaly, cortex folding 

abnormality, lissencephaly; elective termination at 29 weeks) 

Can be more than one organ system for a defect 

No CNS defects 
Face, ear, face, neck: 2 

Cleft lip/palate: 2 

Cardiac/circulatory: 10 
Lower GI: 1 

Renal: 4 
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 For NSHPC database  

 Regardless of trimester: 1 CNS defect in 194 pregnancies (176 live births + 7 

induced abortions with defect data + 1 stillbirth + 10 spontaneous 

abortions) = 0.52% 

 Preconception exposure:  1 CNS defect in 113 preconception exposures (95 

live birth + 7 induced abortions with defect data + 1 stillbirth + 10 

spontaneous abortions) = 0.89% 

o ViiV post-marketing surveillance (without preconception denominator data):  1 NTD with 

preconception exposure 

 226 post-marketing pregnancy reports with outcome data (excluding elective 

termination and ectopic pregnancies) 

 97 had trimester exposure data; out of these, 74 are listed as first trimester 

exposure  (note: for post-marketing reports, does not differentiate preconception 

from 1st trimester exposure) 

 For ViiV post-marketing database 

 Regardless of trimester:  1 NTD in 226 pregnancies = 0.44% 

 1st trimester exposure:  1 NTD in 74 pregnancies with first trimester 

exposure = 1.4% 

 WHO VigiAccess:  No CNS defects reported 

 FDA database:  1 neural tube defect, no denominator (likely overlaps with ViiV database)  

The available data are not able to refute or confirm the concerning signal for risk of NTD with 

preconception DTG exposure. The below table lists planned/ongoing studies that may contribute future 

data, and following table shows what was known about DTG roll-out at the May meeting. 

Planned/Ongoing Studies That May Provide Data in Future 

Study Description 

DolPHIN-2  

(NCT03249181) 

S Africa, Uganda 

• Phase 3 RCT open label:  DTG/2 NRTI vs EFV/2 NRTI ART  

•  Enroll >28 weeks GA; 149/250 enrolled as of May 2018; Primary endpoint VL, safety 

• Q3 2020 

VESTED  

(IMPAACT 2010) 

(NCT03048422) 

Multisite international 

• Phase 3 RCT: DTG/TDF/FTC vs DTG/TAF/FTC vs EFV/TDF/FTC  

• Enroll 14-28 weeks GA; 197/549 enrolled as of April 2018 – no pregnancy outcomes yet; 

Primary endpoint VL, pregnancy outcome, AE 

• Q4 2020 

Tsepamo Study 

Botswana 

• Ongoing surveillance study birth outcomes/surface defects 

• Expect ~600 preconception exposure deliveries next 6-9 mo 

ADVANCE trial 

(NCT03122262) 

South Africa 

• Phase 3 RCT non-pregnant adults: DTG/TAF/FTC vs DTG/TDF/FTC vs EFV/TDF/FTC 

• Women who get pregnant can stay on study drug; 34 DTG pregnancies to date 

• Q4 2018 

NAMSAL trial 

(NCT02777229) 

Cameroon 

• Phase 3 RCT non-pregnant adults: DTG/TDF/FTC vs EFV400/TDF/FTC 

• Women who get pregnant stop study drug but FU for outcome; 12 pregnancies to date 
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ARIA trial (NCT01910402;  

NCT02075593 pregnancy) 

recruiting in Russia? 

• Phase 3 RCT non-pregnant women: DTG/ABC/3TC vs ATV-r/TDF/FTC (completed) 

• Women who get pregnant can stay on study drug/PK safety 

• Q3 2021 

PHACS (Ped HIV/AIDS 

Cohort Study)/SMAART 

United States 

• Cohort study enrolling pregnant women on ART in US 

• enroll >22 wk GA (so would miss miscarriage); stillbirths not evaluated for defect 

• 53 preconception DTG, 67 EVG, 84 RAL pregnancies enrolled – FU on defects ongoing 

Antiretroviral Pregnancy 

Registry 

International 

• Voluntary international prospective registry of DTG exposure in pregnancy with FU for 

pregnancy outcome 

• Update reports Jan and July each year; as of Jan 2018, 121 preconception and 40 first 

trimester exposures, next APR meeting October 2018 to review data through July 2018 

 

Country programs with DTG roll-out 

Country Data 

Brazil  DTG roll-out started Jan 2017 
o Did not include DTG for pregnant women 

 As of March 2018, 101,612 started DTG; currently 90,192 on DTG 
o 71.7% male, 28.3% female; 80% 1

st
 line 

 As of May 2018, 363 women receiving DTG have been pregnant 
o 361 switched to non-DTG (EFV or RAL) after pregnancy dx 

 77 live birth ; 2 stillbirths; 8 abortions 
 275 still pregnant 

o 2 remained on DTG regimen:  
 1 live birth; 1 under investigation 

 “No cases of birth defects in investigated cases” 

Kenya  DTG roll-out started July 2017 
o Did not include DTG for pregnant women; most for 1

st
 line  

o Pharmacovigilance but not for birth defects 

 As of March 2018, 11,088 persons on DTG 
o 75% female (expect potentially 10% would have gotten pregnant) 

 Do not know yet if pregnancies in women on DTG 

 Organizations involved in bringing data systems together: ICAP (Nandita); UNITAID; CHAI; 
MOH 

 CDC birth defect branch has 4 hospital setting pilot birth defect surveillance program 

Uganda  Has PEPFAR birth surveillance program at 4 hospitals in Kampala, modeled on Botswana 
program (contact person Heather Watts PEPFAR); has nested case-control study 

 Presented data at CROI 2018 on birth defects, including NTD (Musoke P et al. Abs 829) – 
abstract data: 

o Data for 43,293 births 
 4634 HIV+ pregnant women 
 93% HIV+ pregnant women on ART 

 77.2% on ART on EFV/TDF/3TC 

 9.1% on NVP/AZT/3TC 

 7.3% on NVP/TDF/3TC 

 6.4% “other ART regimens” (unlikely includes DTG) 
o 475 birth defects (1.1% HIV-infected and 0.9% HIV-uninfected)  
o Prevalence in HIV-infected preconception/1

st
 trimester 10.4/10,000 births vs 

2
nd

/3
rd

 trimester 7.3/10,000 births, p=0.3 
o 36 NTD identified: 
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 34 HIV-infected, prevalence 8.8/10,000 (5.9-11.8) 
 2 HIV-uninfected, prevalence 4.3/10,000 (0-10.3) 

 Surveillance is continuing ~80,000 births to date 

 Modifying data collection forms to collect information on DTG exposure 

Nigeria  UNITAID protocol to pilot DTG program started under protocol 

 Requirements for contraception if woman of childbearing age, so don’t expect many 
pregnancies 

 Data on # pregnant not available at this time 

Malawi  “Poised to start DTG” but not initiated yet? 

 Think has PEPFAR-funded birth surveillance program (contact person Heather Watts, 
PEPFAR) 

Zambia  “Poised to start DTG” but not initiated yet? 

 

WHO, CDC, NIH, UNITAID and other stakeholders will be working together over the upcoming months to 

identify additional opportunities to add to the estimated 600 preconception DTG exposures that are 

anticipated to give birth in the next nine months in the Tsepamo study.  Some activities proposed: 

 Potential expansion of the Tsepamo study to additional sites in Botswana (CDC has suggested 

including ultrasound surveillance; NIH has suggested some kind of case-control study) 

 A detailed review of pregnancy outcomes in Brazil, where 363 pregnancies in women on DTG 

have been identified, most of which are ongoing; the extent of birth defect surveillance is 

unclear 

 Expansion of the ongoing PEPFAR-sponsored birth surveillance in Uganda to collect information 

on DTG exposure (only a small pilot of DTG treatment has been done in Uganda to date so 

exposures may be limited) 

 Potential implementation of birth surveillance or some evaluation of pregnancy outcomes with 

DTG exposure in Kenya where approximately 11,000 adults have been started on DTG (no data 

yet on pregnancies) 

 Evaluation of whether there are pregnancies with DTG exposure in Nigeria, where a small pilot 

program of DTG treatment has been underway with UNITAID sponsorship (UNITAID notes that 

contraception was required for women of childbearing age, so number of pregnancies may be 

small) 

 Evaluation of preconception DTG exposure pregnancy outcomes in the Pediatric HIV/AIDS 

Cohort Study in the USA (preconception exposure in 53 DTG, 67 elvitegravir and 84 raltegravir 

pregnancies; stillbirths are not evaluated but data on defects in live births should be) 

 Continued data collection by the Antiretroviral Pregnancy Registry, which has provided the 

latest data to WHO; the next review of data through July 2018 will occur in ~October 2018 

 Continued communication with ongoing adult clinical trials regarding women who have become 

pregnant on study   

 Further evaluation of births to HIV-positive women receiving preconception DTG in the USA 

(potential CDC evaluation?) 
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Addendum 5/25/2018 re: APR Retrospective Cases:   

While the prospective APR does not indicate NTD with INSTI exposure, in the retrospective component 

of the APR, there are 2 cases of NTD with INSTI exposure. Both cases were with preconception 

raltegravir, and not dolutegravir, exposure. 

 Mother with HCV and HIV from the USA, receiving raltegravir/tenofovir/emtricitabine prior to 

conception, delivered a 37-week infants with hydrocephalus and myelomeningocele; live birth and 

underwent surgical repair.  No family history of birth defects. 

 

 Mother with HCV and HIV from Puerto Rico,  receiving raltegravir/tenofovir/emtricitabine prior to 

conception, had a spontaneous abortion (prior history of spontaneous abortion), infant had 

encephalocele.   

Retrospective cases reports to the APR are not viewed as reliable as the prospective cases, which are 

reported to the APR during pregnancy and followed up for birth outcome, whereas the retrospective 

cases are reported after delivery and hence are biased to report abnormalities. 

Addendum 6/25/2018 re: Additional Case Reports: 

Since the May 16-18 2018 meeting, 2 additional case reports of NTD with preconception DTG exposure 

in the United States have come to the attention of the FDA/APR that are not yet included in the current 

FDA and APR databases. 

 Case from 100% APR reporter (counts as a prospective APR case report and will be included in next 

APR update after final update) – United States:  29-year-old Hispanic female G4 P3 on DTG 

(Triumeq) since October 2015 (Atripla 2009-2015, then ATV/r/TDF/FTC in 2015, then changed to 

DTG), presented February 13 2018 at 5 weeks/6 days gestation.  Anencephaly diagnosed on 

ultrasound May 14, 2018; has opted to continue pregnancy, which is ongoing. Will be included in 

APR prospective component after delivery and defect is confirmed. Of note, in third pregnancy was 

prescribed DTG prior to knowing she was pregnant; in retrospect she was 4 weeks from LMP when 

started DTG at that time; this infant had no problems. No prior history of NTD.  The reporter notes 

from January 2017 to June 2018, she has had 27 pregnant women on DTG in her clinic, 11 (including 

this patient with NTD) started preconception, 16 started during pregnancy. 

 

 Retrospective case – United States: 23-year-old with history of seizures, but no seizure meds for >1 

year prior to pregnancy, started on DTG >1 year prior to pregnancy, seen at 7 weeks gestation; 

changed to DRV/r/TDF/FTC gestational weeks 7-13, then ATV/r/TDF/FTC weeks 13-15, then back to 

DTG (Trimeq) due to nausea/vomiting with protease inhibitors.  Other medication Diclegis for 

nausea, valacyclovir week 32. Unplanned pregnancy, no folate preconception. History of 

spontaneous abortion 2011, 2012, and live births 2014, 2015 without defects.  Ultrasound at 17 

weeks, infant diagnosed with meningomyelocele, continued to term.  Term infant with covered 

sacral meningomyelocele, repaired on day 1 of life. 

There was a second report from the latter reporter of an infant with “neural migration disorder”: born 

to 23-year-old woman on DTG for 9 months prior to conception with one prior spontaneous abortion 
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and one prior live birth.  She had no acute illnesses peri-conception or during pregnancy and no 

medications other than multi-vitamins.  The woman was on DTG/FTC/TDF at conception; at gestation 

week 12 changed to ATV/r/FTC/TDF and then changed back to DTG/FTC/TDF due to side effects with 

ATV/r.  The infant was born at term and at 2 months of age had generalized seizures documented by 

EEG.  On MRI, the child was noted to have microgyria, dysgenesis of the corpus collosum and diagnosed 

with “neural migration disorder”.  While not an NTD birth defect, this is mentioned in this report 

because the serious CNS non-NTD with elective termination in the NSPHC database had the same type 

of diagnosis (see footnote to table Summary Congenital Abnormalities, Live-Births plus Stillbirth, 

Spontaneous Abortions and Elective Terminations).   

 

Appendix 1 provides a table with all studies reviewed and their characteristics and individual data 

summaries for each study. 

Appendix 2 provides tables summarizing birth defect by study, by type of defect and trimester of 

exposure when known, and from the ViiV databases, WHO VigiAccess database and FDA database.  
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Appendix 1: List of Studies and Study data 
DOLUTEGRAVIR – review of published papers and 2016-18 conference abstracts plus data provided from ViiV, pharmacovigilance, and ongoing studies 

provided to WHO (listing start most recent data provided) 

Pub med and abstract search:  dolutegravir and pregnancy/pregnant/pregnant women/fetus/fetal exposure/breast milk/breastfeeding 

First author 
Year 
Location 

 
 

Study design 

 
 

Study period 

 
 

Study setting 

 
 

Study population 

 
 

DTG-exposed 

 
 

DTG non-exposed 

 
 

Outcomes evaluated 

Zash R/Shapiro R 
2018 UPDATE 
Unpublished (IAS late 
breaker) 
Botswana 
CONFIDENTIAL 

Data abstraction 
from obstetric 
records of all women 
delivering live or 
stillborn infants at 
GA >24 wk at 8 govt 
maternity wards  

August 2014 
through May 
2018 

8 maternity 
hospitals 
Botswana 
(represent 45% 
all births in 
Botswana) 

88,755 births with 
recorded infant surface 
exam:  66,057 HIV-
uninfected; 21,955 HIV+;  
66,057 HIV-uninfected; 
743 HIV status unknown 

426 HIV+ DTG 
preconception 
 
 
2,824 HIV+ start DTG 
during pregnancy 

11,300 HIV+ on non-
DTG ART preconception 
 
5,787 HIV+ EFV 
preconception 
 
5,765 HIV+ start non-
DTG ART during 
pregnancy 
 
66,057 HIV-uninfected 
women 

Neural tube defects by 
maternal HIV & ART 
exposure status 
(groups: uninfected; 
HIV+ preconception 
with DTG or non- DTG 
or EFV ART; DTG ART 
start during 
pregnancy) 
(includes 
preconception data) 

Antiretroviral 
Pregnancy Registry 
2018 UPDATE 
International 

Prospective 
Antiretroviral 
Pregnancy Registry 

Through Jan 31 
2018 

International 
Registry 

HIV+ women receiving 
DTG during pregnancy 

274 pregnancies with 
255 live births in women 
receiving DTG 

 121 preconception  

 40 1
st

 trimester 

 94 2
nd

/3
rd

 trimester 

EVG:  

 155 preconception 

 25 1
st

 trimester 

 52 2
nd

/3
rd

 
trimester 

RAL: 

 231 preconception 

 60 1
st

 trimester 

 52 2
nd

/3
rd

 
trimester 

Pregnancy outcome – 
birth defects 
(includes 
preconception data) 

Thorne C 
2018 UPDATE 
(provided 5-8-18 & 5-
18-18) the 
United 
Kingdom/Ireland 
CONFIDENTIAL 
 

National Study of HIV 
in Pregnancy and 
Childhood (NSHPC) 

Outcomes 
through May 8 
2018 

Surveillance in 
the United 
Kingdom/ 
Ireland 

HIV+ women receiving 
DTG during pregnancy 

190 pregnancies in HIV+ 
women on DTG in 
pregnancy, with 172 live 
births of 176 infants  

 92 preconception 
(95 infants) 

 20 1
st

 trimester (21 
infants) 

 60 2
nd

/3
rd

 trimester 
(60 infants) 

- Pregnancy outcome – 
birth defects 
(includes 
preconception data) 
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First author 
Year 
Location 

 
 

Study design 

 
 

Study period 

 
 

Study setting 

 
 

Study population 

 
 

DTG-exposed 

 
 

DTG non-exposed 

 
 

Outcomes evaluated 

Thorne C 
2018 (data to 2016) 
(provided to Lynne 5-
8-18) 
Europe 
EPPICC 

European Pregnancy 
and Perinatal HIV 
Cohort Collaboration 
(EPPICC) 

Exposures 
through August 
2016 

6 European 
cohorts 

HIV+ women receiving 
DTG during pregnancy 

40 pregnancies with 38 
live births in women 
receiving DTG 

 16 preconception  

 9 1
st

 trimester 

 13 2
nd

/3
rd

 trimester 

- Pregnancy outcome – 
birth defects 
(includes 
preconception data) 

Orrell C 
2018 UPDATE 
DOLPHIN-1 trial 
IAS 2018 Paris 
abstract (also report 
to Andrew Hill 5-14-
18) 
South Africa, Uganda 
CONFIDENTIAL 

Open-label 
randomized trial of 
DTG/2NRTI vs 
EFV/2NRTI in ART-
naïve late presenters 
(GA >28-36 wk) 
(DOLPHIN 1 trial) 

Just completed  South Africa, 
Uganda 

All start initial EFV ART, 
then switch to DTG if 
randomized to DTG arm; 
final results now 
available 

29 HIV+ pregnant 
women GA >28-36 wk 
started on DTG ART 
(start median 3 d after 
initial start EFV ART) 

31 HIV+ pregnant 
women GA >28-36 wk 
started on EFV ART 

Pharmacokinetics of 
DTG in pregnancy 
Viral response 
Safety 
 

Khoo S 
2018 UPDATE 
(Provided to Andrew 
Hill 5-14-18) 
DOLPHIN-2 trial 
South Africa, Uganda 
CONFIDENTIAL 

Extension open-label 
randomized trial of 
DTG/2NRTI vs 
EFV/2NRTI in ART-
naïve late presenters 
(GA >28-36 wk) 
(DOLPHIN 2 trial) 

Ongoing  South Africa, 
Uganda 

All start initial EFV ART, 
then switch to DTG if 
randomized to DTG arm; 
final results now 
available; 130 enrolled of 
planned 250 as of 5-14; 
55 deliveries with 54 live 
births  

66 HIV+ pregnant 
women GA >28-36 wk 
started on DTG ART 
(start median 3 d after 
initial start EFV ART) (28 
deliveries, 27 live birth) 

64 HIV+ pregnant 
women GA >28-36 wk 
started on EFV ART (27 
deliveries, 27 live birth) 

Viral response 
Safety 
DATA NOT 
COMPLETELY CLEAR – 
1 VS 2 STILLBIRTH 
WITH DTG 

Khoo S 
2018 UPDATE 
ADVANCE trial 
South Africa 
Data provided to 
WHO from ongoing 
trial 5-10-18 
CONFIDENTIAL 

RCT of DTG/TAF/FTC 
vs DTG/TDF/FTC vs 
EFV/TDF/FTC as 1

st
 

line ART in non-
pregnant persons 
(ADVANCE trial) 

Started July 2017, 
ongoing 

South Africa Non-pregnant ART-naïve 
persons >12 yr 
randomized to one of 3 
arms; if becomes 
pregnant, comes off 
study drug, outcome 
followed; to date 20 
pregnancies 

15 pregnancies in DTG 
arms 

5 pregnancies in the 
EFV arms 

Pregnancy outcome 
DATA NOT PROVIDED 
ON ALL PREGNANCY 
OUTCOMES, NO 
DEMONINATOR; NO 
DEFECT DATA 
(all exposures 
preconception) 

NAMSAL trial 
2018 UPDATE 
Date provided to 
WHO from ongoing 
trial 5-11-18 
CONFIDENTIAL 

RCT of DTG/TDF/FTC 
vs EFV400/TDF/FTC 
as 1

st
 line ART in non-

pregnant adults 
(NAMSAL trial) 

Started July 2016, 
ongoing 

Cameroon (3 
sites) 

Non-pregnant ART-naïve 
persons >18 yr 
randomized to one of 2 
arms; if becomes 
pregnant, comes off 
study drug, outcome 
followed (DTG changed 
to EFV600; EFV400 
changed to EFV600); to 
date 26 pregnancies in 
404 women enrolled 

12 pregnancies in 310 
women receiving DTG (1 
pregnancy before 
exposure, 11 
pregnancies after 
exposure) 

15 pregnancies in 316 
women receiving 
EFV400 

Pregnancy outcome  
(all exposures 
preconception) 
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First author 
Year 
Location 

 
 

Study design 

 
 

Study period 

 
 

Study setting 

 
 

Study population 

 
 

DTG-exposed 

 
 

DTG non-exposed 

 
 

Outcomes evaluated 

Grayhack C  
2018  
AIDS 2018 in press 
CONFIDENTIAL 

Retrospective cohort, 
data abstraction 
from obstetric 
records of women on 
DTG from 2 urban 
clinics in the USA 

2015 to May 
2018 

2 urban clinics 
the USA:  
Philadelphia 
(Drexel 
University), 
Atlanta (Grady, 
Emory 
University 

HIV+ women receiving 
DTG-based ART during 
pregnancy 

66 HIV+ pregnant 
women on DTG during 
pregnancy (28 
preconception; 38 during 
pregnancy) 
 
57 had live birth (1 
moved out of country 
while pregnant, 1 
elective 2

nd
 trimester 

termination, 7 still 
pregnant) 
 
21 DTG preconception 
36 start or switch during 
pregnancy 

- Maternal viral load 
Birth outcome:   

 Apgar 

 preterm <37 wk 

 SGA <10%ile 

 birth defect 

Zash R 
2018  
Lancet Global Health 
2018;6:e804-810 
Botswana 
 

Data abstraction 
from obstetric 
records of all women 
delivering live or 
stillborn infants at 
GA >24 wk at 8 govt 
maternity wards  

Started EFV ART 
in pregnancy with 
birth Aug 15 2014 
to Aug 15 2016 
 
Started DTG ART 
in pregnancy with 
birth Nov 1 2016 
to Sept 30 2017 
 

8 maternity 
hospitals 
Botswana 
(represent 45% 
all births in 
Botswana) 

HIV+ women initiating 
EFV-based or DTG-based 
ART during pregnancy 
under universal ART 
guidelines 
 
Excluded births to 
mothers who switched 
ART regimens or stopped 
ART during pregnancy 

1,729 HIV+ pregnant 
women starting DTG ART 
during pregnancy 
 
 

4,593 HIV+ pregnant 
women starting EFV-
ART during pregnancy 
 
51,167 HIV-uninfected 
women giving birth  

Any adverse birth 
outcome; any severe 
adverse birth outcome 

 Stillbirth 

 PTD <37 wk 

 VPTD <32 wk 

 SGA <10%ile 

 very SGA <3%ile 

 neonatal death 
(within 28 d 
birth) 

Birth defect data only 
with 1

st
 trimester 

exposure 

Bornhede R  
2018 
Eur J Clin Microbio 
Infect Dis 
2018;32:495-500 
Sweden 
 

Retrospective cohort 
study of all pregnant 
women and children 
exposed to DTG in 
pregnancy 

2014-Aug 2017 Karolinska 
University 
Hospital 

HIV+ women who 
received DTG during 
pregnancy 

36 HIV+ pregnant 
women receiving DTG 
 
14 DTG pre-conception  

- Pregnancy outcomes 
(includes 
preconception data) 

Mulligan N  
2018 
AIDS 2018;32:729-37 
United States 

Pharmacokinetic 
study of DTG in 
pregnancy vs 
postpartum 

Not specified United States HIV+ women who 
received DTG 50 mg 
once daily during 
pregnancy 

29 HIV+ pregnant 
women receiving DTG  
 
 

- Pharmacokinetics 
Safety including infant 
outcomes 

Waitt CJ Open-label Not specified South Africa, Interim analysis of first 8 HIV+ pregnant women 8 HIV+ pregnant Pharmacokinetics DTG 
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First author 
Year 
Location 

 
 

Study design 

 
 

Study period 

 
 

Study setting 

 
 

Study population 

 
 

DTG-exposed 

 
 

DTG non-exposed 

 
 

Outcomes evaluated 

2018 
CROI 2018 Boston 
Abs. 807 (poster) 
South Africa, Uganda 

UPDATED IN ORELL 
ROW 6 

randomized trial of 
DTG/2NRTI vs 
EFV/2NRTI in ART-
naïve late presenters 
(GA >28-36 wk) 
(DOLPHIN 1) 

(interim analysis 
of trial on 1

st
 16 

enrolled) 

Uganda 16 HIV+ pregnant 
women enrolled in trial 
 
All start initial EFV ART, 
then switch to DTG if 
randomized to DTG arm 

GA >28-36 wk started on 
DTG ART (start median 3 
d after initial start EFV 
ART) 

women GA >28-36 wk 
started on EFV ART 

Viral response 
Safety 
HAVE UPDATED DATA 
ABSTRACT 2018 IAS 
BUT NO DATA 
DEFECTS (see Orrell 
row 6) 

Mmasa KN   
2018 
CROI 2018 Boston 
Abs. 740 (poster) 
Botswana 

Cross-sectional study 
within observational 
cohort 

Not specified Botswana Pregnant HIV+ women 
receiving antenatal care 
selected hospitals  

63 HIV+ pregnant 
women on DTG ART  

28 HIV+ pregnant 
women on EFV ART 
 
83 HIV-uninfected 

Gestational diabetes 
No infant outcome 

Vannappagari V  
2017 
IAS 2017 Paris Abs 
MOPEB0283 
International registry 

UPDATED IN APR 
ROW 3 

Prospective 
Antiretroviral 
Pregnancy Registry 

Through Jan 31 
2017 

International 
Registry 

HIV+ women receiving 
DTG during pregnancy 

147 pregnancy outcomes 
(5 twin sets) HIV+ 
pregnant women 
receiving DTG 

- Pregnancy outcome – 
birth defects 
HAVE UPDATED APR 
DATA (see APR row 3) 

Thorne C  
2017 
IAS 2017 Paris Abs 
MOPEC0609 
Europe  

UPDATE NSHPC 
ROW 4, EPPICC ROW 
5 

EPPICC, NEAT-ID, 
PANNA 

Through August 
2016 

Europe (61% the 
United 
Kingdom/Irelan
d) 

HIV+ women receiving 
DTG during pregnancy 

101 pregnancy outcomes 
to HIV+ women on DTG 

- Pregnancy outcome – 
birth defects 
HAVE UPDATED DATA 
FOR EPPICC AND 
NSHPC SEPARATELY 
(see NSHPC row 4, 
EPPICC row 5) 

Mounce ML  
2017 
Infect Dis Ther 
2017;6:531-44 
United States 

Retrospective 
matched cohort 
study (1:2 matched 
INSTI vs non-INSTI 
exposure, stratified 
based on presence or 
absence of VL at time 
pregnancy dx) 

Jan 2007-May 
2015 

One clinic 
Camden NJ 

HIV+ pregnant women 
receiving INSTI ART vs 
non-INSTIT ART  

2/7 HIV+ pregnant 
women on INSTI regimen 
got DTG 

14 HIV+ pregnant 
women on PI ART 

Viral suppression 

Rimawi BH 
2017 
Antimicrob Agent 
Chemother 
2017:61:e02213-16 
United States 

Series of women on 
selected drugs with 
pharmacokinetic 
studies 

Not specified Emory 
University 
Hospital, the 
USA 

13 HIV+ women 
receiving EVG or DTG 
during pregnancy 

3 pregnant women on 
DTG 

10 HIV+ pregnant 
women on EVG 

Placental passage 
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First author 
Year 
Location 

 
 

Study design 

 
 

Study period 

 
 

Study setting 

 
 

Study population 

 
 

DTG-exposed 

 
 

DTG non-exposed 

 
 

Outcomes evaluated 

Orrell C  
2017 
Lancet HIV 
2017;4:e536-46 
International 

RCT (ARIA) 
DTG/ABC/3TC vs 
ATV-r/TDF/FTC in 
women 

Aug 2013-Sept 
2015 

12 countries in 
North and South 
America, 
Europe, Africa 
and Asia 

Non-pregnant HIV+ ART-
naïve women 
randomized to 
DTG/ABC/3TC or 
ATV/r/TDF/FTC (viral 
efficacy and tolerability 
endpoints) 

HIV+ non-pregnant 
randomized to 
DTG/ABC/3TC: 
5/248 (2%) became 
pregnant while on study 
drug and d/c from study 

HIV+ nonpregnant 
randomized to 
ATV/r/TDF/FTC: 
8/247 (3%) became 
pregnant while on 
study drug and d/c 
from study 

Birth outcome  
(includes 
preconception data) 

Lewis JM  
2016 
AIDS 2016;30:1313-
15 (letter) 
United Kingdom 

Case report 2015  United Kingdom 2 HIV+ pregnant women 
receiving DTG 

2 HIV+ women receiving 
DTG 50 mg BID (1 
woman at GA 9 wk 
started 50 mg QD, then 
GA 22 wk changed to 50 
mg BID; 1 woman at GA 
31 wk started 50 mg BID) 

- Pharmacokinetics 

Kobbe R  
2016 
AIDS 2016;30:2731-3 
(letter) 
Germany 

Case report Not specified Germany 1 HIV+ woman receiving 
DTG postpartum who 
breastfed infant 

1 HIV+ woman on DTG 
50 mg QD started post-
delivery and breastfed 
infant 

- Breast milk transfer 

Schalkwijk S  
2016 
J Antimicrob 
Chemother 
2016;71:480-483 
Netherlands 

Ex vivo study 
placental perfusion 

Not specified  Netherlands 18 placentas from HIV- 
uninfected women 

Studied DTG in maternal 
reservoir in placental 
perfusions at DTG levels 
to approximate Cmax in 
humans 

- Placental passage 

Rahangdale L 
2016 
Am J Obstet Gynecol. 
2016;214:e1-7 
United States 

Retrospective cohort 
pregnant women 
starting INSTI or 
adding INSTI to 
regimen at GA >20 
wk  

July 1 2009 – 
June 30 2015 

United States 101 HIV+ pregnant 
women; 39 started INSTI 
ART or added INSTI to 
current ART; 62 non-
INSTI ART 

4/39 HIV+ pregnant 
women getting INSTI had 
DTG started/added to 
regimen (at GA 33-36 
wk) 

62 HIV+ pregnant 
women received non-
INSTI regimens 

Viral response 

Pain JB  
2015  
Antimicrob Agents 
Chemother 
2015;59:3660-3662 
France 

Case report Not specified France HIV+ pregnant woman 
with PROM at GA 35 wk 
who had started DTG 
intensification added to 
her ART regimen ATV-
r/TDF/FTC at GA 33 wk 

DTG 50 mg QD added to 
ATV-r/TDF/FTC at GA 33 
wk 

- Pharmacokinetics in 
preterm infant 

ViiV clinical trial 
safety reports for 
DTG during 
pregnancy 
Data May 12 2018 

ViiV adverse event 
reporting database 

Not specified Not specified Adverse event reports 
for clinical studies and 
postmarketing adverse 
event reports 

74 pregnancies with 75 
outcomes (58 
pregnancies with 59 
outcomes DTG; 
16 pregnancies with 16 

 Birth defects 
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First author 
Year 
Location 

 
 

Study design 

 
 

Study period 

 
 

Study setting 

 
 

Study population 

 
 

DTG-exposed 

 
 

DTG non-exposed 

 
 

Outcomes evaluated 

outcomes DTG/ABC/3TC) 

ViiV post-marketing 
safety reports for 
DTG during 
pregnancy 
Data May 12 2018 

ViiV adverse event 
reporting database 

Not specified Not specified Postmarketing adverse 
event reports 

No demoninator  Birth defects 

FDA FAERS (federal 
adverse event 
reporting system) 
Data May 10 2018 

FDA adverse event 
reporting database 

Through 5-10-18 Not specified  Adverse event reports 
for DTG; reviewed 
pregnancy/puerperium/
perinatal conditions; 
congenital/familial/  
genetic disorders 

No denominators  Birth defects 

WHO ViviAccess 
database 
Data May 10 2018 

WHO ViviAccess 
adverse event report 
database 

Through 5-10-18 Not specified Adverse event reports 
for DTG; reviewed 
pregnancy/puerperium/
perinatal conditions; 
congenital/familial/  
genetic disorders 

No denominators  Birth defects 

 

 

 Individual study results in following individual tables 
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Study ref (author/yr) Zash R et al.  Unpublished (late breaker IAS 2018) CONFIDENTIAL 

Location Botswana 

Study design Tsepamo Study: ongoing since Aug 15 2014 – observational study capturing birth outcomes in geographically 
diverse areas of Botswana 

 Data abstraction from obstetric records of all women delivering live or stillborn infants at GA >24 wk at 
8 government maternity wards in Botswana (~45% all deliveries in country) 

 Each infant (live or stillborn) undergoes systematic infant surface examination by trained midwives. 

 Only abnormalities visible on surface exam: only major defects of medical, surgical or cosmetic 
importance that are visible on neonatal surface exam, excluding minor abnormalities, positional 
abnormalities, and genetic abnormalities.  

 Photograph with maternal consent 

 Reviewed by expert medical geneticist 

Objective Comparison of neural tube defects (NTD) by HIV status and ART exposure status (type regimen and 
preconception vs during pregnancy start) on births from Aug 2014 through May 2018 

NTD:  myelomeningocele, meningocele, encephalocele, anencephaly or iniencephaly 

Maternal - 

DTG  50 mg once daily 

426 on DTG preconception 

Maternal outcomes - 

Pregnancy outcome  - 

Preterm (PTD) <37 wk - 

Very PTD <32 wk - 

SGA <10
th

 %ile - 

Very SGA <3
rd

 %ile - 

LBW <2500g/VLBW <1500 g - 

Stillbirth - 

Children - 

Neonatal death <28 d/o Among live-born infants with NTD, 25 (39%) died within 28 days; among DTG preconception NTD, 1 stillbirth, 
2/3 live-births died in first few days of life 

Birth defects 89,064 births (stillbirth and live-birth), with 88,755 (99.7%) with documented infant surface exam 

86 NTD identified (57% with photo, 43% description):  42 myelo/meningocele, 30 anencephaly, 13 
encephalocele, 1 iniencephaly) 

NTD ins 22 (1.05%) of 2,093 stillborn infants and 64 (0.07%) of 86,659 live-born infants 

Overall incidence: 86/88,755, 0.10%, 95% CI 0.08-0.12%); 

 DTG from conception:  4/426 (0.94%, 95% CI 0.37-2.40%) 

 Non-DTG ART from conception: 14/11,300 (0.12%, 95% CI 0.07-0.21%) 

 EFV ART from conception: 3/5787 (0.05%, 95% CI 0.02-0.15%) 

 DTG started in pregnancy: 0/2824 (0%, 95% CI 0-0.13%) 

 Non-DTG ART started in pregnancy:  3/5,765 (0.05%, 95% CI 0.02-0.15%) 

 HIV-uninfected:  61/66057 (0.09%, 95% CI 0.07-0.12%) 

DTG from conception 4 separate defects from 3 separate maternity sites: frontal encephalocele (photo) - 
Gaborone; anencephaly (no photo) – Molepolole; lumbar myelomeningocele (photo) – Molepolole; 
iniencephaly (photo), also limb deformity – Serowe 

Postaxial polydactaly reports similar across exposure groups (0.70% DTG preconception; 1.2%non-DTG ART 
preconception; 1.3% EFV preconception; 0.92% DTG start in pregnancy; 0.91% non-DTG ART start in 
pregnancy; 1.0% HIV-uninfected 

Difference DTG from conception vs non-DTG from conception +0.82% (95% CI 0.24-2.3%); vs EFV from 
conception +0.89% (0.31-2.3%); vs HIV-uninfected +0.85% (95% CI 0.27-2.3%) 

Other infant outcome - 

MTCT - 
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Study ref (author/yr) Antiretroviral Pregnancy Registry – UPDATE Jan 31 2018 

Location International Antiretroviral Pregnancy Registry 

Study design Prospective report of antenatal ARV exposure 

Objective Pregnancy outcome and birth defect outcomes 

Maternal As of Jan 31 2018:  274 pregnancies with exposure to DTG reported to APR, with 255 live births: 

DTG  Dosing not specified 

DTG exposures for live-births 

 Preconception: 121 (47%) 

 1
st

 trimester: 40 (16%) 

 2
nd

 and 3
rd

 trimester: 94 (37%) 

Maternal outcomes - 

Pregnancy outcome  255/274 (93%) pregnancies had live birth 

Preterm (PTD) <37 wk 24/231 (10.4%) (preconception: 10/112, 8.9%; 1
st

 trimester: 6/35 (17.1%); 2
nd

/3
rd

 trimester: 8/84 (9.5%) 

Very PTD  <32 wk - 

SGA <10
th

 %ile - 

Very SGA <3
rd

 %ile - 

LBW <2500g/VLBW<1500g <2500g 29/231 (12.6%); <1500g 5/231 (2.2%) 

Stillbirth/miscarriage 2/274 (0.7%) stillbirth (all 2
nd

/3
rd

 trimester exposure) 

11/274 (4.0%) spontaneous abortion (preconception: 7/133, 5.3%; 1
st

 trimester: 4/45, 8.9%) 

6/274 (2.2%) termination 

Children 255 live births (includes 9 twin births for total 255 live born infants) 

Neonatal death <28 d/o - 

Birth defects 255 live births: overall 7/255 (2.7%) defects – No CNS defects 

Preconception:    3/121 (2.3%): bilateral polydactyly, ectopic right kidney, endocardial fibroelastosis 

1
st

 trimester:         2/40 (4.4%): bilateral polydactyly and syndactyly, talipes equinovarus foot 

2
nd

/3
rd

 trimester:   2/94 (2.1%): hypoglossia-hypodactyly; Downs’ syndrome 

DATA for other INSTI – No CNS defects 

 Any INSTI (DTG, RAL, EVG):  13/507 (2.6%) preconception; 4/111 (3.6%) 1
st

 trimester, 14/403 
(3.5%) 2

nd
/3

rd
 trimester 

 RAL:  5/231 (2.2%) preconception; 4/60 (6.6%) 1
st

 trimester, 12/278 (4.3%) 2
nd

/3
rd

 trimester  

 EVG:  5/155 (3.2%) preconception; 0/25 (0%) 1
st

 trimester, 0/52 (0%) 2
nd

/3
rd

 trimester 
Defects for preconception + 1

st
 trimester INSTI exposures: 17 outcomes with defects: organ system 

classifications (individual case can have more than one organ system) - 2 eye/ear/face/neck; 2 cleft 
lip/palate; 10 cardiac/circulatory [1 conotruncal heard defect; 1 obstructive heart defect right; 1 obstructive 
heart defect left; 5 heart other defects; 2 other circulatory system]; 1 lower GI tract; 4 renal/urinary; 7 
musculoskeletal; 2 chromosome abnormality; 1 other organ system; 1 specified syndrome 

Other infant outcome - 

MTCT - 
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Study ref (author/yr) Thorne C et al.  UPDATED National Study of HIV in Pregnancy and Childhood (NSHPC)  
(provided 5/10/18, includes outcome data through 5/8/18) UPDATE CONFIDENTIAL  

Location United Kingdom and Ireland 

Study design Surveillance study 

Objective Pregnancy and neonatal outcomes with DTG exposure 

Maternal 190 pregnancies including 4 twin pregnancies with 172 live births of 176 infants 

DTG  Not specified dosing (assume standard 50 mg once daily) 

Preconception: 110 pregnancies, 92 live births with 95 infants (1 stillbirth, 10 spontaneous abortions, 7 
terminations) 

1
st

 trimester: 20 pregnancies with 20 live births of 21 infants  

2
nd

/3
rd

 trimester: 60 pregnancies with 60 live births of 60 infants 

Maternal outcomes - 

Pregnancy outcome  172 live births of 176 infants 

Preterm (PTD) <37 wk 25/172 (14.5%) (preconception: 11/92, 12%; 1
st

 trimester: 3/20, 15%; 2
nd

/3
rd

 trimester 11/60, 18.3%) 

Very PTD <34 wk 8/172 (4.7%)     (preconception: 5/92, 5.4%; 1
st

 trimester: 2/20, 10%; 2
nd

/3
rd

 trimester 1/60, 1.7%) 

SGA <10
th

 %ile - 

Very SGA <3
rd

 %ile - 

LBW <2500g/VLBW<1500g <2500g: 29/168 (17.3%) (preconception 14/87, 16.1%; 1
st

 trimester: 5/21, 23.8%; 2
nd

/3
rd

 trimester: 10/57, 
17.5%) 

<1500g:  3/168 (1.8%) (BW missing in 8) 

Stillbirth/miscarriage 1 stillbirth (preconception: 1/92, 1.1%) 

10 spontaneous abortion (preconception: 10/92, 10.9%) 

7 induced terminations (preconception: 7/92, 7.6%) (1 with defects [below], 6 without) 

Children 176 live-born infants  

Neonatal death <28 d/o 1/176 (0.6%) (one infant born at 23 weeks known to have died) 

Birth defects 1/176 live-born infants (0.6%); 2/183 (1.1%) live births + induced terminations (all had fetal defect data); 
2/190 (1.1%) total pregnancies including all outcomes 

 Preconception:  1/95 (1.1%) live-born infants; 2/102 (2.0%) live births + induced terminations 
o Polydactyly 
o “Abnormality of brain development”:  

 20 wk ultrasound, anterior ventriculmegaly; negative maternal TORCH screen; 24 
wk ultrasound, abnormal ventricles, microcephaly, suggestive major cortical 
folding abnormality of lissencephaly; 27 wk ultrasound, abnormal ventricles, 
cerebral hemisphere and abnormal folding left sylvian fissure; induced 
termination at 29 weeks (autopsy eliminate CMV, toxo, HSV, genetic disorder; dx 
neuronal migration disorder based on scan) 

Other infant outcome - 

MTCT - 
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Study ref (author/yr) Thorne C et al.  EPPICC (provided 5/10-18, data on exposures through Aug 2016) 

Location 6 European cohorts 

Study design Surveillance study 

Objective Pregnancy and neonatal outcomes with DTG exposure 

Maternal 40 pregnancies with 38 live births 

DTG  Not specified dosing (assume standard 50 mg once daily) 

Preconception: 16 pregnancies with 16 live births 

1
st

 trimester: 10 pregnancies with 9 live births (1 termination) 

2
nd

/3
rd

 trimester: 13 pregnancies with 12 live births (1 stillbirth) 

Missing DTG start date for 1 infant 

Maternal outcomes - 

Pregnancy outcome  40 pregnancies with 38 live births 

Preterm (PTD) <37 wk 3/38 (7.9%) (preconception: 1/16, 6.3%; 1
st

 trimester: 1/9, 11.1%; 2
nd

/3
rd

 trimester 1/13, 7.7%) 

Very PTD <34 wk 0/38 (0%) 

SGA <10
th

 %ile 7/37 (18.9%) (preconception 3/15,20%; 1
st

 trimester 0/9, 0%; 2
nd

/3
rd

 trimester 4/13, 30.8%) 

Very SGA <3
rd

 %ile - 

LBW <2500g/VLBW<1500g <2500g: 3/37 (8.1%) (preconception: 2/15, 13.3%; 1
st

 trimester 0/9; 2
nd

/3
rd

 trimester 1/13, 7.7%)  

<1500g: 0% 

Stillbirth/miscarriage 1 stillbirth (2
nd

/3
rd

 trimester 1/13, 7.7%) 

0 spontaneous abortion 

1 termination (1
st

 trimester 1/10, 10%) (no fetal defect) 

Children 38 live-born infants  

Neonatal death <28 d/o - 

Birth defects 4/38 live-born infants (10.5%) 

 Preconception:  1/16 (6.3%) live-born infants 
o Patent foramen ovale 

 1
st

 trimester: 2/9 (22.2%) 
o Bilateral hexadactyly hands, hypospadias 
o Ankylogossia (not EUROCAT defect) 

 2
nd

/3
rd

 trimester:  1/12 (8.3%) 
o Hyperpigmentation back (not EUROCAT defect) 

Other infant outcome - 

MTCT - 
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Study ref (author/yr) Orrell C et al. UPDATE DOLPHIN-1   IAS 2018 Paris submitted (DOPHIN-1 final analysis – 
data also to Andrew Hill 5/14/18 ):  CONFIDENTIAL 

Location Uganda, South Africa 

Study design Open-label randomized trial of DTG/2 NRTI vs EFV/2 NRTI in ART-naïve women presenting at GA >28-36 wk; 
women all started on EFV ART and those randomized to DTG switched after median 3 days (1-8 d) on EFV 

Objective Primary endpoint DTG PK in 3
rd

 trimester and 2 wk postpartum; secondary objective viral response (VL 
<50) 

Maternal N=59, 29 DTG, 30 EFV, median GA at ART start, 30.8 wk 

DTG  DTG 50 mg once daily 

Started during late pregnancy 

Maternal outcomes “10 SAE reported in 5 mothers and 3 infants”, no difference between arms (no drug specific data provided in 
abstract) 

RNA <50 more rapid with DTG than EFV and more <50 at 2 wk PP (74% vs 37%) despite low exposures 

VL >1000 near delivery in 3.7% DTG and 7.4% EFV patients 

Maternal PK 3
rd

 trimester exposures low: C24 at or below target (324 ng/mL in 9/28 (32%) women  

Pregnancy outcome  No data in abstract 

Preterm (PTD) <37 wk - 

Very PTD  <32 wk - 

SGA <10
th

 %ile - 

Very SGA <3
rd

 %ile - 

LBW <2500g/VLBW<1500g - 

Stillbirth/miscarriage 1/29 (3.4%) (nuchal cord) 

Children   

Children PK DTG transfer across placenta 122%  

DTG found in breast milk 3% 

Coupled with delayed elimination resulted in significant infant exposures “potentially persisting during BF” 

Neonatal death <28 d/o - 

Birth defects (report to 
Andrew Hill 5/14/18) 

0/28 (0%) DTG arm 

2/31 (6.5%) EFV arm: 1: ASD, congenital arthrogryposis, Pierre Robin syndrome, talipes, congenital syphilis; 
1: syndactyly 

Other infant outcome “10 SAE reported in 5 mothers and 3 infants”, no difference between arms (no drug-specific data provided in 
abstract) 

MTCT - 
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Study ref (author/yr) Khoo S et al. UPDATE DOLPHIN-2    Data provided CONFIDENTIALLY to Andrew Hill 5/14/18 
– ongoing trial 

Location Uganda, South Africa 

Study design Extended open-label randomized trial of DTG/2 NRTI vs EFV/2 NRTI in ART-naïve women presenting at GA 
>28-36 wk following DolPHIN-1, planned enrollment N=250; women all started on EFV ART and those 
randomized to DTG switched after median 3 days (1-8 d) on EFV 

Objective Primary endpoint viral response (VL <50) 

Maternal Enrolled as of 5-14-18, N=130:  DTG N=66, EFV N=64 

DTG  DTG 50 mg once daily 

Started during late pregnancy 

Maternal outcomes 66 mothers enrolled into DTG arm, with 28 deliveries 

Maternal PK - 

Pregnancy outcome  28 deliveries with 27 live births 

Preterm (PTD) <37 wk - 

Very PTD  <32 wk - 

SGA <10
th

 %ile - 

Very SGA <3
rd

 %ile - 

LBW <2500g/VLBW<1500g - 

Stillbirth/miscarriage 1/28 (note: spreadsheet says 2 stillbirths but text says one) 

Children  27 live births 

Children PK - 

Neonatal death <28 d/o DTG: Neonatal asphyxia N=2; neonatal infection N=2 

Birth defects 1/27 (3.7%):  talipes foot abnormality; no defect reports for EFV 

Other infant outcome - 

MTCT - 
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Study ref (author/yr) Khoo S ADVANCE RCT – data provided to WHO 5-10-18  CONFIDENTIAL 

Location South Africa 

Study design RCT 3 regimens for treatment non-pregnant individuals >12 yr/o; has enrolled 913 patients, 59% women; 
96% RNA <50 at week 24 

Objective Safety and efficacy in non-pregnant adults 

Group 1:  DTG/TAF/FTC 

Group 2: DTG/TDF/FTC 

Group 3: EFV/TDF/FTC 

Maternal There have been 20 pregnancies in study, 15 in DTG groups, 5 in EFV group  

DTG  50 mg once daily 

All preconception exposure 

Maternal outcomes - 

Maternal PK - 

Pregnancy outcome  DTG 15 pregnancies – do not provide data on birth outcomes – can’t assess outcomes 

Grp 1 (DTG): 7 pregnancies 

 1 blighted ovum 

 1 very preterm birth with death infant at 4 days from RDS 
Grp 2 (DTG): 8 pregnancies, 2 live births; 1 case pre-eclampsia in mother 

Grp 3 (DTG): 5 pregnancies “no adverse outcomes reported” 

Preterm (PTD) <37 wk - 

Very PTD <32 wk - 

SGA <10
th

 %ile - 

Very SGA <3
rd

 %ile - 

LBW <2500g/VLBW<1500g  - 

Stillbirth/miscarriage - 

Children - 

Children PK - 

Neonatal death <28 d/o -- 

Birth defects No data on defects provided 

Other infant outcome - 

MTCT - 
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Study ref (author/yr) NAMSAL Trial – data provided to WHO 5-11-18  CONFIDENTIAL 

Location Cameroon 

Study design RCT 2 regimens for treatment non-pregnant individuals >18 yr/o; has enrolled 616 women to date 

Objective Safety and efficacy in non-pregnant adults 

Group 1:  DTG/TDF/FTC 

Group 2: EFV400/TDF/FTC 

Maternal There have been 27 pregnancies in study, 12 in DTG group, 15 in EFV group 

 8 live births (3 DTG, 5 EFV) 

 7 miscarriages (4 DTG, 33%; 3 EFV, 20%) 

 2 voluntary terminations (2 DTG, 0 EFV) 

 1 ectopic pregnancy (1 DTG, 0 EFV) 

 8 ongoing (1 DTG, 7 EFV) 

DTG  50 mg once daily 

All preconception exposure (none received folic acid during pregnancy) 

Maternal outcomes - 

Maternal PK - 

Pregnancy outcome  Among women receiving DTG who delivered, they received DTG for first 5-6 weeks pregnancy until 
pregnancy diagnosed, then were changed to EFV 

3 live births 

Preterm (PTD) <37 wk 1/3 births (33.3%) (GA 36 wk) 

Very PTD <32 wk - 

SGA <10
th

 %ile - 

Very SGA <3
rd

 %ile - 

LBW <2500g/VLBW<1500g  - 

Stillbirth/miscarriage 4/12 pregnancies (33%) 

1 ectopic pregancy 

2 terminations 

Children - 

Children PK - 

Neonatal death <28 d/o -- 

Birth defects 0/3 live births (for EFV group, 0/5 live births defect) 

Other infant outcome - 

MTCT - 
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Study ref (author/yr) Grayhack C et al.  AIDS 2018 (in press) CONFIDENTIAL 

Location United States – Philadelphia (Drexel University College Medicine) and Atlanta (Grady Infectious Disease 
Program, Emory University) 

Study design Retrospective cohort analysis of pregnant women on DTG during pregnancy from 2 urban clinics 2015-2018 

Objective Evaluation of maternal-infant outcomes in HIV+ women receiving DTG during pregnancy at 3 clinics 

Maternal 66 women using DTG during pregnancy, 57 with live birth during 2015-May 2018 

 28 on DTG prior to conception (21 with live birth) 

 38 on DTG during pregnancy (16 started DTG during pregnancy [mean GA 18 wks) and 22 switched 
to DTG during pregnancy [mean GA 21 wks]) 

DTG  DTG 50 mg once daily 

 57 live births: 
o 21 DTG started prior to conception 
o 36 DTG started during pregnancy 

Maternal outcomes 44/57 (77.2%) had HIV RNA <20 c/mL at delivery (including those who had not yet delivered, 49/66, 74.2%, 
had HIV RNA <20 c/mL) 

“No documented side effects from DTG during pregnancy” 

Maternal PK - 

Pregnancy outcome  57 live births; 2 women did not have delivery data because one moved out of country while pregnant and 
one had elective termination in 2

nd
 trimester; 7 still pregnant. 

Preterm (PTD) <37 wk Overall: 18/57, 31.6% 

Preconception DTG: 7/21, 31.8%; DTG start during pregnancy: 11/36, 30.6% 

Very PTD <32 wk - 

SGA <10
th

 %ile Overall: 9/57, 15.8% 

Preconception DTG: 4/21, 18.2%; DTG start during pregnancy: 5/36, 13.9% 

Very SGA <3
rd

 %ile - 

LBW <2500g/VLBW<1500g  - 

Stillbirth/miscarriage  

Children 57 live births with 2 sets of twins 

Children PK  

Neonatal death <28 d/o  

Birth defects Overall:  2 birth defects 

Preconception DTG: 1/21, 4.8% - endocardial fibroelastosis vs VSD 

DTG start during pregnancy:  1/36, 2.8% - nonimmune hydrops fetalis (twin pregnancy_ 

Other infant outcome Mean Apgar 1 min (SD): 8 (1.5); mean Apgar 5 min (SD): 8 (1.4) 

MTCT No HIV infections (9%) 
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Study ref (author/yr) Zash R et al.  Lancet Global Health 2018;6:e804-10 

Location Botswana 

Study design Tsepamo Study: ongoing since Aug 15 2014 – observational study capturing birth outcomes in geographically 
diverse areas of Botswana 

 Data abstraction from obstetric records of all women delivering live or stillborn infants at GA >24 wk at 
8 government maternity wards in Botswana (~45% all deliveries in country) 

 Each infant (live or stillborn) undergoes systematic infant surface examination by trained midwives. 

 Only abnormalities visible on surface exam: only major defects of medical, surgical or cosmetic 
importance that are visible on neonatal surface exam, excluding minor abnormalities, positional 
abnormalities, and genetic abnormalities.  

 Photograph with maternal consent 

 Reviewed by expert medical geneticist 

Objective Comparison of birth outcomes in HIV+ women with singleton births who started DTG ART during pregnancy 
(Nov 2016-Sept 2017) to those starting EFV ART in pregnancy (Aug 2014-Aug 2016). 

(Note: DTG ART rolled out country May 2016, however births to women on DTG before Nov 2016 not 
comparable to EFV because primarily late presenting women – late presentation to ANC – or preterm labor, 
could led to artificially high rates adverse outcomes in DTG group; therefore, chose time comparison where 
both EFV and DTG regimens used universally in all women) 

Primary endpoints: 

 Combined adverse outcomes (stillbirth, PTD <37 wk, SGA <10%ile, neonatal death <=28 d)  

 Combined severe adverse outcomes (stillbirth, VPTD<32 wk, VSGA <3%Ile, neonatal death <=28 d) 
Adjusted for maternal age, gravidity, and education to get adjusted relative risk (aRR) 

Maternal  4,593 HIV+ women starting EFV ART during pregnancy with delivery Aug 15 2014 to Aug 15 2016 
(median GA EFV initiation 21 wk, range 16-27 wk) 

 1,729 HIV+ women starting DTG ART during pregnancy with delivery Nov 1 2016 to Sept 30 2017 
(median GA DTG initiation 19 wk, range 14-25 wk) 

 51,167 HIV-uninfected women giving birth during this period 

 All had TDF/3TC as dual NRTI backbone 

 Excluded births if mother switched regimen or stopped ART before birth 

DTG  DTG 50 mg once daily 

All started during pregnancy 

Maternal outcomes Not specified 

Pregnancy outcome  

 

HIV+ any adverse outcome: DTG 554/1729, 33.2%   vs EFV 1606/4593, 35.0% (aRR 0.95, 95% CI 0.9-1.03) 

HIV+ any severe adverse outcome: DTG 185, 10.7% vs EFV 519, 11.3%  (aRR 0.95, 95% CI 0.8-1.1) 

HIV-uninfected (N=51167): any adverse outcome 28.9%; any severe adverse outcome 9.9%; (no significant 
differences in outcomes in HIV-uninfected comparing 2014-2016 vs 2016-1017 time periods)  

 HIV+ vs HIV-uninfected: any adverse aRR 1.23 (1.2, 1.3); any severe aRR 1.16 (1.1, 1.3) 

Preterm (PTD) <37 wk DTG 309/1729, 17.9%    vs EFV 844/4593, 18.5%   vs HIV-uninfected 7884, 15.6%    (vs HIV+ aRR 1.18) 

Very PTD <32 wk DTG 66, 3.8%                  vs EFV 160, 3.5%             vs HIV-uninfected 1807, 3.6%    (vs HIV+ aRR 1.01, NS) 

SGA <10
th

 %ile DTG 297, 17.2%              vs EFV 838, 18.5%           vs HIV-uninfected 7416, 14,8%    (vs HIV+ aRR 1.30) 

Very SGA <3
rd

 %ile DTG 104, 6.0%                vs EFV 302, 6.7%             vs HIV-uninfected 2708, 5.4%      (vs HIV+ aRR 1.28) 

LBW <2500g/VLBW <1500 g - 

Stillbirth DTG 39, 2.3%                  vs EFV 105, 2.3%             vs HIV-uninfected 1061, 2.1%      (vs HIV+ aRR .08, NS) 

Children  

Neonatal death <28 d/o DTG 21, 1.2%                vs EFV 60, 1.3%                     vs HIV-uninfected 697, 1.4%  (vs HIV+ aRR 0.92, NS) 

Birth defects 675 first trimester initiations (280 DTG, 395 EFV) 

DTG 0/280, 0%             vs EFV 1/395, 0.3% (skeletal dysplasia) 

Also, 6 cases of postaxial polydactyly: 

DTG 2/280, 0.7%           vs EFV 4/395, 1.0% 

Other infant outcome Not specified 

MTCT NA 
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Study ref (author/yr) Bornhede R et al.  Eur J Clin Microbiol Infect Dis. 2018;37:495-500 

Location Karolinska University Hospital, Stockholm, Sweden 

Study design Retrospective cohort study of all pregnant women and children exposed to DTG in pregnancy, 2014 through 
Aug 2017, at one hospital  

Objective Evaluate pregnancy outcomes with DTG exposure from cohort at one site 

Maternal N=36; 72% sub-Saharan Africa origin; median age 34 years (one coinfection with HCV) 

DTG  50 mg once daily 

14/36 on DTG pre-conception and continued unchanged during pregnancy; 3 women were ARV-naïve; 5 
women changed ART to DTG; 14 had DTG added to existing ART because RNA levels detectable 

Maternal outcomes 36 pregnancies 

Hyperemesis gravidarum 27/36 (75%) 

Pre-eclampsia 3/36 (8.3%) 

LFT measured on all: “mild” elevation in 7 cases, 6 isolated one-time only increase 

 1 women presented with 5-fold increase ALT in 2
nd

 trimester, but not on DTG at that time (on 
ATV-r/ABC/3TC); switched to DTG, normalized enzymes in 2 wk 

Pregnancy outcome  

 

1 LTFU at week 30, 4 miscarriages/1 abortion = 30 live singleton births (10 preconception ART; 6 start 2
nd

 
trimester; 14 start 3

rd
 trimester) 

27/30 (90%) women had RNA <50 at delivery 

Preterm (PTD) <37 wk 1/30 preterm, 3.3%:  preterm 34 wk due to maternal pre-eclampsia and development myelitis (prior to 
DTG; on DRV-r/TDF/FTC, switched to DTG GW 28 wk) 

Very PTD <32 wk 0/30, 0% 

SGA <10
th

 %ile 1/30, 3.3% 

Very SGA <3
rd

 %ile 0/30, 0% 

LBW <2500g/VLBW <1500 g - 

Stillbirth/miscarriage 5 pregnancies ended before 20 gestational weeks (miscarriages as opposed to stillbirth) 

 4/36 (11%) miscarriages (3 at GW <12, 1 GW 19)  

 1 intended abortion due to anhydramnion (GW 19) (no fetal autopsy) 

 Note: 14 on preconception ART but only 10 live born – all miscarriages may have been in 
preconception group) 

Children 30 singleton live births (10 with preconception exposure) 

2/30, 6.7%, Apgar 6 at 1 min <7 at 1 min 

Neonatal death <28 d/o - 

Birth defects “No malformations reported”, 0% 

0/10 preconception exposures, 0/20 starts during pregnancy 

Other infant outcome - 

MTCT No infant infections (1 LTFU) 
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Study ref (author/yr) Mulligan N et al. AIDS 2018;32:729-737 

Location United States 

Study design Pharmacokinetic study evaluating DTG PK in 2
nd

/3
rd

 trimester compared with 6-12 weeks postpartum in 
women receiving DTG for clinical care 

Objective Pharmacokinetics DTG in pregnancy (2
nd

 trimester at 20-26 wk gestation; 3
rd

 trimester 30-38 weeks 
gestation) and 6-12 weeks postpartum 

Maternal N=29 pregnant women on DTG during pregnancy enrolled into study 

PK data on 15 in 2
nd

 trimester, 28 3
rd

 trimester, 23 postpartum (paired 2
nd

 trimester-postpartum data in 12, 
paired 3

rd
 trimester and postpartum data 22) 

DTG  50 mg once daily 

Duration of DTG therapy at 3
rd

 trimester visit, 19 weeks (range 3.6-195 wk); At least one woman on DTG 
preconception but on inquiry, author does not have data on number preconception (all birth defects were in 
women who started during pregnancy) 

Maternal outcomes 8/29 (27.6%) had Grade 2 AE: 3 (10.3%) anemia; 2 (6.9%) preeclampsia; 1 (3.4%) preterm labor; 1 
nausea/vomiting, 1 cesarean wound infection; 1 blurry vision/headache; 1 low albumin/proteinuria 

3
rd

 trimester 28/28 (100%) RNA <50; delivery 27/29 (93%) RNA <50 

Maternal PK DTG AUC0-24 was 37% lower in 2
nd

 trimester and 29% lower in 3
rd

 trimester compared to postpartum. 

 Number meeting AUC0-24 10%ile target (37.5 ug.h/ml) was 9/15 (60%) in 2
nd

 trimester and 20/28 
(71%) in 3

rd
 trimester, compared to 23/23 (100%) postpartum.   

DTG Cmax was 26% lower in 2
nd

 trimester and 25% lower in 3
rd

 trimester compared to postpartum.   

DTG C24 (trough) was 51% lower in 2
nd

 trimester and 34% lower in 3
rd

 trimester compared to postpartum.   

Median AUC0-24 during pregnancy (47-49 ug.h/mL) was similar to non-pregnant adults (53.6 ug.h/mL); trough 
concentrations in 2

nd
 and 3

rd
 trimester was lower (0.73 and 0.93 ug/mL) than non-pregnant adults (1.1 

ug/mL) but were well above the DTG EC90 of 0.064 ug/ml.  Dose modification not felt needed. 

Readily crosses placenta, prolonged infant elimination (>2x historical controls). Median cord blood: maternal 
plasma ratio was 1.25 (N=18).  In 21 infants, median elimination half-life was 32.8 hours after in utero 
exposure.  At final washout sample at 5-9 days of life, all samples still had measurable DTG (>0.005 ug/mL).   

Pregnancy outcome  29 live-born singleton infants 

Preterm (PTD) <37 wk 4/29 (13.8%) 

Very PTD  <32 wk - 

SGA <10
th

 %ile 5/29 (17.2%) 

Very SGA <3
rd

 %ile - 

LBW <2500g/VLBW<1500g 4/29 (13.8%) LBW; 1/29 (3.4%) VLBW 

Stillbirth/miscarriage 0/29 

Children/PK 29 live births; median GA birth 38.9 wk (34.9-42.3 wk); median BW 3090 

 DTG readily crosses placenta and prolonged infant elimination (over twice that of historical controls).  

 Median cord blood /maternal plasma concentration ratio was 1.25 (1.07-1.40) (N=18) 

 Median DTG Cmax was 1.85 ug/mL at median 6.9 hr post-delivery (N=18) 

 Median elimination half-life was 32.8 hours (25.9-35.9) after in utero exposure (N=16) 

 At final washout sample at 5-9 days of life, all samples still had measurable DTG (>0.005 ug/mL).   

Neonatal death <28 d/o - 

Birth defects 7/29 (24%) infants with clinical abnormalities at birth/soon after birth; none on preconception DTG 

3/7 considered normal variants: 1 congenital filum terminale fibrolipoma; 1 with 2 vessel umbilical cord 
without other abnormalities; 1 with postaxial polydactyly – all considered unrelated to DTG 

4/7 (4/29 live births, 13.8%) considered defects: 

 1/7 total anomalous pulmonary venous return – DTG started GA wk 16 – considered unrelated to DTG 

 1/7 increased jitteriness and chin tremors, resolved over first month life – DTG started GA wk 28 
considered unrelated to DTG 

 2/7 renal abnormalities diagnosed by ultrasound:  1 isolated renal cyst left kidney, DTG started GA wk 
12; 1 multicystic dysplastic right kidney (also had cystic fibrosis), DTG started GA wk 11 – considered 
possibly related to DTG 
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Other infant outcome 5/29 (17.2%) infants with other AE: 2 transient hypoglycemia shortly after birth; 1 (with multicystic kidney) 
cystic fibrosis; 1 neonatal abstinence syndrome (maternal opiate use); 1 sickle-cell trait 

MTCT No infant infections 

Study ref (author/yr) Waitt CJ et al.  CROI 2018 Boston Abs. 807 (poster) DOLPHIN-1 interim analysis – USED 
DATA FROM UPDATE - ORRELL TABLE 5 

Location Uganda, South Africa 

Study design Open-label randomized trial of DTG/2 NRTI vs EFV/2 NRTI in ART-naïve women presenting at GA >28-36 wk; 
women all started on EFV ART and those randomized to DTG switched after median 3 days (1-8 d) on EFV 

Objective Interim analysis of first 16 enrolled to evaluate AUC0-24 of DTG in 3
rd

 trimester and 2 wk postpartum; 
secondary objective safety and viral response (VL <50) 

Plan to enroll 60 (30/arm) 

Maternal N=16, 8 DTG, 8 EFV 

DTG  DTG 50 mg once daily 

Started during late pregnancy 

Maternal outcomes DTG: 1/8 (12.5%) -  LFT increase (AST, bili >5x ULN), resolved after d/c DTG 

EFV:  1/8 (12.5%) – hypertension/preeclampsia 

Day 14 and 28, VL <50 in 5/8 and 4/8 DTG; 1/5 and 2/7 EFV; 2 wk postpartum 5/6 DTG and 4/7 EFV 

Maternal PK Modest reduction in DTG exposure 3
rd

 trimester vs postpartum – does not warrant dose increase 

Cmax: 2645 ng/mL 3
rd

 trimester (N=7) vs 4224/4055 ng/mL postpartum (N=2);  

C24: 778 ng/mL 3
rd

 trimester vs 1211/603 ng/mL postpartum 

AUC0-24: 39415 ng.h/mL 3
rd

 trimester vs 59633/44305 ng.h/mL postpartum 

Pregnancy outcome  Not specified 

Preterm (PTD) <37 wk - 

Very PTD  <32 wk - 

SGA <10
th

 %ile - 

Very SGA <3
rd

 %ile - 

LBW <2500g/VLBW<1500g - 

Stillbirth/miscarriage 1/8 (12.5%) stillbirth with nuchal cord  

Children/PK 15 live births: 7 DTG, 8 EFV 

Neonatal death <28 d/o - 

Birth defects DTG:  0/8, 0%  

EFV: 1/8 (12.5%):  polydactyly/syndactyly 

Other infant outcome - 

MTCT - 
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Study ref (author/yr) Mmasa KN et al.  CROI 2018 Boston Abs. 740 (poster) 

Location Botswana 

Study design Cross-sectional study within an observational cohort 

Included HIV+ and HIV uninfected women >=18 yr from antenatal clinics in Botswana; excluded women with 
documented history of diabetes or gestational diabetes 

Objective To evaluate prevalence and predictors of gestational diabetes mellitus in HIV+ women on DTG or EFV ART 
vs HIV-uninfected women  

Primary outcome gestational diabetes (GDM) using 75-g oral glucose tolerance test performed at 24-28 
weeks gestation or earliest visit if present >28 wk (fasting, 1 hr, and 2 hr glucose measured; GDM defined as 
>92, >180, >153 mg/dL glucose, respectively) 

Maternal 178 enrolled:  95 HIV+ and 83 HIV uninfected  

HIV+ were older (28 vs 24 yr) and more likely to have pre-pregnancy hypertension (5 vs 9%) and higher 
gravida (3 vs 1); GA at OGTT and BMI did not significantly differ between groups 

 

DTG  50 mg once daily 

Maternal outcomes HIV+ women: 95% RNA <400 

 On ART preconception 31 (32.6%) 

 91 (95%) on ART at time OGTT  
o 28 (29.5%) EFV ART, 63 (66.3%) DTG ART (all with dual NRTI TDF/FTC) 

10.1% had GDM:  11.6% HIV-infected and 8.4% HIV uninfected, p=0.62  

 GDM 8% in women on DTG ART vs 18% EFV ART< p=0.27 
Multivariate analysis: only BMI positively associated with GDM 

Pregnancy outcome  No data 

Preterm (PTD) <37 wk - 

Very PTD  <32 wk - 

SGA <10
th

 %ile - 

Very SGA <3
rd

 %ile - 

LBW <2500g/VLBW<1500g - 

Stillbirth/miscarriage - 

Children No data 

Neonatal death <28 d/o - 

Birth defects - 

Other infant outcome - 

MTCT - 
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Study ref (author/yr) Vannappagari V et al. 9th IAS Paris 2017, Abs. MOPEB0283 – USED UPDATED APR DATA 
TABLE 2 

Location International Antiretroviral Pregnancy Registry 

Study design Prospective report of antenatal ARV exposure 

Objective Pregnancy outcome and birth defect outcomes 

Maternal As of Jan 31 2017:  142 pregnancies with exposure to DTG reported to APR 

1
st

 trimester: 88 (62%)  

2
nd

 trimester: 23 

3
rd

 trimester: 31 

DTG  Dosing not specified 

62% first trimester exposures 

Maternal outcomes - 

Pregnancy outcome  128/142 (90%) pregnancies had live birth 

Preterm (PTD) <37 wk Overall:  13/119 singletons (10.9%):  1
st

 trimester 8/69 (11.6%), 2
nd

/3
rd

 trimester 5/50 (10%) 

Very PTD  <32 wk - 

SGA <10
th

 %ile - 

Very SGA <3
rd

 %ile - 

LBW <2500g/VLBW<1500g 9/119 singletons (7.6%) LBW 1500-2500g; 5/119 (4.2%) VLBW 

Stillbirth/miscarriage 0% stillbirth 

Overall:  11/128 (7.7%) spontaneous abortion; 3/128 (2.1%) induced abortion (all 1
st

 trimester exposure) 

1
st

 trimester: 0% stillbirth; 11/88 (12.5%) spontaneous abortion; 3/88 (3.4%) induced abortion  

Children 133 live births (5 twin births) 

Neonatal death <28 d/o - 

Birth defects 133 live births (5 sets twins): overall 4/133 (3.0%) defects 

1
st

 trimester exposures:  2/77 (2.6%): bilateral polydactyly; polydactyly and syndactyly 

2
nd

/3
rd

 trimester exposures: 2/56 (3.6%): hypoglossia-hypodactyly; Downs’ syndrome 

Other infant outcome - 

MTCT - 
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Study ref (author/yr) Thorne C et al. 9th IAS Paris 2017, Abs. MOPEC0609 – USED UPDATED NSPHC DATA TABLE 3 
AND UPDATE EPPICC DATA TABLE 4 

Location 8 countries (61% United Kingdom/Ireland) 

Study design Individual patient data meta-analysis from EPPICC, NEAT-ID, PANNA 

Objective Pregnancy and neonatal outcomes with DTG exposure 

Maternal 101 pregnancies (missing trimester data on 1) 

1
st

 trimester: 58 (57.4%) 

2
nd

 trimester; 24 

3
rd

 trimester: 18  

DTG  Not specified 

57% first trimester exposures 

Maternal outcomes - 

Pregnancy outcome  101 pregnancies: 84 with outcomes (1 LTFU, 16 continuing), resulting in 81 live births of 83 newborns 

Preterm (PTD) <37 wk Data for 79 

11/79 (13.9%) overall 

3/40 (7.5%) 1
st

 trimester; 6/22 (27.3%) 2
nd

 trimester 

Very PTD <34 wk Note: defined as <34 wks, data for 79 

2/79 (2.5%) overall 

1/40 (2.6%) 1
st

 trimester; 1/22 (4.6%) 2
nd

 trimester 

SGA <10
th

 %ile Data for 75 

24/75 (18.7%) overall 

5/39 (12.8%) 1
st

 trimester; 7/20 (35%) 2
nd

 trimester 

Very SGA <3
rd

 %ile - 

LBW <2500g/VLBW<1500g - 

Stillbirth/miscarriage 1/101 (1%) (2
nd

 trimester exposure) 

1 spontaneous miscarriage (1
st

 trimester exposure) 

1 induced abortion (1
st

 trimester exposure) 

Children 81 live births 

1
st

 trimester: 42; 2
nd

 trimester 21; 3
rd

 trimester 17 (missing trimester data on 1) 

Neonatal death <28 d/o - 

Birth defects 4/18 (4.9%) 

1
st

 trimester: 3/42 (7.1%); 2
nd

 trimester 1/24 (4.2%) 

 Exposure from conception:  patent foramen ovale  

 Exposure from week 3:  bilateral hexadactyly hands (father has same defect) 

 Exposure from week 12:  ankyloglossia (tongue-tie) (not EUROCAT defect) 

 Exposure from week 14:  hyperpigmentation back (nor EUROCAT defect) 

Other infant outcome - 

MTCT - 
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Study ref (author/yr) Mounce ML et al.  Infect Dis Ther 2017;6:531-44 

Location United States  

Study design Retrospective cohort study of INSTI and PI ART in pregnancy between 2007-2015 in single HIV clinic in 
Camden New Jersey 

For primary analysis matched 1 INSTI to 2 PI based on presence or absence of viremia at time pregnancy 
determined (7 INSTI, 14 PI); additional analysis on entire dataset. 

Pt receiving INSTI had ARV adherence issues prior to start INSTI (57% vs 30% PI) or late pregnancy viremia as 
reason start INSTI 

Objective All pregnancies from Jan 2007 until May 2015 evaluated for primary endpoint VL suppression; secondary 
endpoints included safety 

Maternal Screened 60 pregnancies from 51 women who gave birth 2007-2015, 7 of whom received INSTI 

41 met inclusion criteria (excluded if got NNRTI, CCR5 or fusion inhibitor; HIV dx at delivery; pt refusal to take 
ART, care outside of clinic, spontaneous Ab first trimester, missing VL data) (7 INSTI, 34 PI) 

Entire cohort 7 INSTI (2 DTG, 4 RAL, 1 EVG) and 34 PI (20 ATV, 9 LPV, 5 DRV);  

21 patients (7 INSTI and 14 PI) were matched based on presence of detectable VL (N=4 INSTI, 6 PI) or 
absence of detectable VL (N=3 INSTI, 6 PI) at time pregnancy determination 

DTG  DTG 50 mg once daily  

DTG – 2:  1 preconception; one DTG added 7
th

 month pregnancy due to unsuppressed virus 

However, does not differentiate DTG from other INSTI for safety 

Maternal outcomes “No significant differences in LFT, bili, wt change, or reported symptoms” 

Pregnancy outcome  21 live births in the 21 matched cohort  

Preterm (PTD) <37 wk 1/7 (14.3%) INSTI; 2/14 (14.3%) PI 

Very PTD <32 wk - 

SGA <10
th

 %ile - 

Very SGA <3
rd

 %ile - 

LBW <2500g/VLBW<1500g  LBW: 2/6 (33.3%) INSTI, 4/10 (40% PI) (data for 16) 

Stillbirth/miscarriage - 

Children Median GA: 38 wk INSTI, 38.5 wk PI 

Neonatal death <28 d/o - 

Birth defects No data reported 

Other infant outcome Bili >5 mg/dL at birth: 0/3 INSTI, 3/7 (43%) PI (p=0.48) 

MTCT 19 with data at birth, all uninfected (7 INSTI; 12 PI); 16 with data 6 mo, all uninfected (4 INSTI, 10 PI) 
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Study ref (author/yr) Orrell C et al.  Lancet HIV 2017;4:e536-46 – ARIA trial 

Location 12 countries in N and S America, Europe, Africa, and Asia 

Study design Randomized, open-label, multicenter, active-control, parallel group, non-inferiority phase 3b study in non-
pregnant ART-naïve women age >18 yr with RNA >500.  Pregnant women excluded from enrollment 

Objective Viral efficacy and safety 

Maternal 5 pregnancies in 248 women on DTG, 8 pregnancies in 247 women on ATV 

DTG  50 mg once daily 

5/248 (2%) became pregnant on study drug (preconception DTG) and were discontinued from study  

Maternal outcomes - 

Pregnancy outcome  DTG N=5 pregnancies: 1 healthy term infant, 2 terminations, 1 anembryonic pregnancy, 1 unknown outcome 

ATV N=8 pregnancies: 2 healthy term infants, 2 terminations, 2 spontaneous abortions, 2 unknown 
outcomes 

Preterm (PTD) <37 wk - 

Very PTD <32 wk - 

SGA <10
th

 %ile - 

Very SGA <3
rd

 %ile - 

LBW <2500g/VLBW<1500g  - 

Stillbirth/miscarriage Miscarriage:  DTG 1/5 (20%) anembryonic pregnancy 

Children DTG: 1 healthy term infant 

ATV: 2 healthy term infants 

Neonatal death <28 d/o - 

Birth defects None in 1 infant DTG, none 2 infants on ATV 

Other infant outcome - 

MTCT - 
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Study ref (author/yr) Rimawi BH et al.  Antimicrob Agent Chemother 2017:61:e02213-16 

Location The USA 

Study design Enrollment of pregnant women receiving EVG or DTG at Emory U 

Objective Primary objective to determine placental transfer of newer INSTI (EVG, DTG) by measuring intracellular 
levels in placental tissues (homogenized placental tissue) and comparing levels in maternal plasma with cord 
blood at delivery – looked at levels in maternal and cord plasma, maternal and cord PBMC and placenta 
tissue to evaluate transfer maternal to fetal circulation (compared penetration into different matrices) 

Also looked at intracellular active phosphorylated metabolites of dual NRTI backbone: TFV-DP and FTC-TP 
and COBI levels 

Maternal 13 enrolled (10 EVG, 3 DTG) 

DTG  50 mg once daily 

Duration ART during pregnancy median 8 weeks (IQR 3-22 weeks) prior to delivery so primarily 3
rd

 trimester 
use (did not differentiate by type ART) 

Maternal outcomes “No side effects or adverse reactions from cART” 

Pregnancy outcome  Did not differentiate by type of INSTI 

Preterm (PTD) <37 wk 4/13 (31%) 

Very PTD <32 wk 28-32 wk, 2 (15.4%); extremely PTD <28 wk, 1 (7.7%) 

SGA <10
th

 %ile - 

Very SGA <3
rd

 %ile - 

LBW <2500g/VLBW<1500g  LBW 4/13 (31%) 

VLBW <1500-1000, 1/13 (7.7%); extremely LBW <1000, 2/13 (15.4%) 

Stillbirth/miscarriage  

Children 13 live singleton births (not differentiated by type of drug received) 

Children PK All 5 drugs (EVG, DTV, COBI, TFV, FTC) were detected in placental cells in vivo transferred from maternal to 
fetal circulation and found in cord blood;  

Low concentration ratios for EVG and DTG between cord plasma and placenta, cord and maternal plasma, 
and cord and maternal PMBC, indicating not only transfer but transfer from maternal to fetal circulation 
occurred with relatively similar drug concentrations between matrices and did not accumulate at higher 
levels in one matrix compared to other 

Cord plasma/maternal plasma ratio:  DTG 1.06 (range 0.6, 1.68); EVG 0.71 (0.18, 181.8) 

Neonatal death <28 d/o - 

Birth defects No birth defects by prenatal ultrasound or physical exam at birth in any (including 3 DTG) 

Other infant outcome - 

MTCT No infant infections 
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Study ref (author/yr) Lewis JM et al.  AIDS 2016;30:1313-15 (letter) 

Location United Kingdom 

Study design Case report in 2 pregnant patients at one hospital 

Objective To present early experience with 2 pregnant women including truncated 8-hour PK parameters of DTG in 1
st

 
and 3

rd
 trimester and fetal DTG levels in cord blood 

Maternal 2 pregnant women 

Pt#1: 23 yr/o seen at 9 weeks pregnancy with VL >500,000 (had been on EFV/ABC/3TC but LTFU 7 mos prior 
to presentation); started on DTG (50 mg QD) and DRV/r (800/100) QD at GA 9 wk; at 22 wk gestation had 2 
low level rebounds and changed to DRV/r 600/100 and DTG 50 mg TWICE DAILY 

Pt#2: 27 yr/o seen at 31 weeks gestation, VL 235; had been on AZT/3TC/RAL/LPV/r but defaulted.  Started on 
DTG 50 mg TWICE DAILY and TDF/FTC QD, became undetectable 

DTG  DTG 50 mg once daily, then twice daily 

1
st

 trimester in one woman, 3
rd

 trimester in other woman 

Maternal outcomes - 

Maternal PK Pt#1: PK at 13 weeks gestation (50 mg QD):  Cmax 4006 ng/mL (higher than in non-pregnant adults in SPRING-
1 trial where Cmax 3400 ng/mL); AUC0-8 15.9 ug.h/mL 

PK at 32 weeks gestation (50 mg BID): Cmax 2224 ng/mL, AUC0-8 13.5 ug.h/mL 

DTG (13 hr post-dose) at delivery: 1730 ng/mL 

Pregnancy outcome  Pt#1: delivered “healthy infant by planned CS at 39 wk gestation” 

Pt#2: delivered “healthy” infant by planned CD at 38 wk gestation 

Preterm (PTD) <37 wk 0/2 

Very PTD <32 wk 0/2 

SGA <10
th

 %ile - 

Very SGA <3
rd

 %ile - 

LBW <2500g/VLBW<1500g  - 

Stillbirth/miscarriage 0/2 

Children 2 live born singleton term infants 

Children PK DTG (13 hr post-dose) at delivery: 1730 ng/mL; cord blood 2211 ng/mL – cord blood:maternal ratio 1.3 

Pt#2: DTG in cord blood 1281 ng/mL 

Neonatal death <28 d/o - 

Birth defects Just says “healthy” (says reported to APR) 

Other infant outcome - 

MTCT Both uninfected infants 
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Study ref (author/yr) Kobbe R et al.  AIDS 2016;30:2731-3 (letter) 

Location Germany 

Study design Case report 

Objective Describe DTG transfer into breast milk in 35 yr/o mother and her breastfed infant over period of 10 mo 

Maternal Mother receiving DRV/r/TDF/FTC during pregnancy and switched to DTG/ABC/3TC after delivery while 
continued BF against medical advice 

DTG  DTG 50 mg once daily 

Only postpartum exposure 

Maternal outcomes - 

Maternal PK DTG maternal plasma 4.48 mg/L (4480 ng/mL) 11 hr post-dose 

DTG in breast milk was 0.10 mg/L (100 ng/mL)  

 Translates to a milk to plasma ratio of 0.02 (levels decline during supplementary feeding to <0.10 mg/L). 
Higher than expected levels given DTG plasma protein binding >99% and “possibly related to active DTG 
excretion into breast milk by drug transporters {e.g., via transport by breast cancer resistance protein)” 

Pregnancy outcome  Postnatal exposure via breast milk only 

Preterm (PTD) <37 wk - 

Very PTD <32 wk - 

SGA <10
th

 %ile - 

Very SGA <3
rd

 %ile - 

LBW <2500g/VLBW<1500g  - 

Stillbirth/miscarriage - 

Children Postnatal exposure via breast milk only 

Children PK Based on average infant daily milk intake (150 ml/kg) and infant weight (4 kg), estimate daily infant DTG dose 
of about 0.015 mg/kg, resulting in infant DTG plasma level during EBF of 0.10 mg/L (they note immature 
metabolizing system in newborns could limit initial clearance) 

Infant plasma levels comparable with proposed target trough levels in ARV-naïve patients 

Neonatal death <28 d/o - 

Birth defects - 

Other infant outcome “no obvious side effects” 

MTCT  
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Study ref (author/yr) Schalkwijk S et al.  J Antimicrob Chemother 2016;71:480-483 

Location Netherlands 

Study design ex vivo study of placental DTG transfer – found moderate to high transfer 

Objective Study of placental transfer of DTG via ex vivo human cotyledon perfusion model 

Maternal 18 placentas collected from women without HIV infection from elective CS (N=7) and vaginal deliveries 
(N=11); 6 perfusions met quality criteria for successful perfusion 

DTG  DTG administered to maternal reservoir with initial concentration 4.2 mg/L (to approximate Cmax in adults) 

Maternal outcomes - 

Maternal PK After 3 hours of perfusion, the fetal to maternal mean concentration ratio of DTG was 0.6 +- 0.2.  The 
concentrations in maternal and fetal compartments were 2.3 +- 0.4 mg/L and 1.3 +- 0.4 mg/L.  Equilibrium 
btn maternal and fetal circulations was not reach after 3 hrs. of perfusion, indicating placental transfer of 
DTG may have been underestimated as compared with clinical steady state conditions. 

Mass balance calculation did not indicate placental accumulation of DTG (calculated DTG recovery was 89% 
after 10 min and 88% after 180 min perfusion) 

Estimate that with FTM ratio 0.6 and average Ctrough 1.18 mg/L in adults getting DTG 50 mg once daily, the 
level in the fetal circulation predicted to be 5-10 times the in vitro protein-adjusted EC90 of 0.064 mg/L. 

Note: the cord to maternal blood ratio for RAL estimated to be higher (~1.0) than DTG. 

Note:  say DTG is substrate of placental drug transporters P-glycoprotein and breast cancer resistance 
protein (BCRP); metabolized by UGT1A1 and CYP3A4 both expressed in placental tissue; also predict long 
wash-out drug in newborn due to immature UGT1A1 (found by Mulligan) 

Pregnancy outcome  - 

Preterm (PTD) <37 wk - 

Very PTD <32 wk - 

SGA <10
th

 %ile - 

Very SGA <3
rd

 %ile - 

LBW <2500g/VLBW<1500g  - 

Stillbirth/miscarriage - 

Children -- 

Children PK  

Neonatal death <28 d/o - 

Birth defects - 

Other infant outcome - 

MTCT - 
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Study ref (author/yr) Rahangdale L et al.  Am J Obstet Gynecol. 2016;214:e1-7 

Location United States 

Study design Retrospective cohort study pregnant HIV+ women receiving care at 11 tertiary care centers in the US from 
July 1 2009 through June 30 2015.  Included women with HIV RNA >48 c/mL at >=20 0/7 weeks gestation and 
their exposed neonates; included if they had an intervention to change their treatment during this time 
period.   

Objective To describe time to reduction in HIV RNA in pregnant women using INSTI and non-INSTI ART options; 
estimated time to 1 log RNA reduction; also did subgroup analysis limited to women with <14 days between 
baseline and FU RNA data. 

Maternal 101 HIV+ pregnant women:  76/101 (75%) were not taking ART at baseline; 24 were taking non-INSTI ART 
and 1 on AZT alone.   

In all, 39/101 (39%) started an INSTI regimen or added INSTI to their ART regimen 

Median GA at ART intervention 29 wks (median GA 33 wk INSTI and 27 wk non-INSTI groups). 

DTG  50 mg once daily 

4 of the 39 INSTI regimens included DTG (2 started on DTG regimen, 1 switched, 1 intensified) – all at 33-36 
weeks gestation 

Maternal outcomes Overall data: Among 90 women with baseline RNA permitting a 1 log decrease, median time to 1 log 
decrease RNA was 8 days (IQR 7-14) in INSTI group vs 35 days (IQR 20-53) in non-INSTI group (similar data in 
restricted sub-analysis, 7 d INSTI vs 11 d non-INSTI) 

All women getting DTG had >1 log reduction VL 

Maternal PK - 

Pregnancy outcome  - 

Preterm (PTD) <37 wk - 

Very PTD <32 wk - 

SGA <10
th

 %ile 1 of 4 (25%) DTG-exposed  

Very SGA <3
rd

 %ile - 

LBW <2500g/VLBW<1500g  - 

Stillbirth/miscarriage - 

Children 4 live births 

Children PK - 

Neonatal death <28 d/o - 

Birth defects Not provided 

Other infant outcome - 

MTCT All uninfected 
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Study ref (author/yr) Pain JB et al.  Antimicrob Agents Chemother 2015;59:3660-3662 

Location France 

Study design Case report 

Objective Reporting on PK DTG in preterm infant after ART intensification in pregnancy 

Maternal 35 yr/o African women receiving ATV/r/TDF/FTC; at 22 and 32 wk gestation had VL blips to 279 and 453 
c/mL, thus at 33 wk gestation, DTG 50 mg QD was added to regimen 

Admitted with PROM at 35 wk gestation (2 days before delivery and 2 weeks after DTG intensification) 

DTG  50 mg once daily 

Late pregnancy exposure 

Maternal outcomes  

Maternal PK At 35 wk gestation, maternal steady state total and unbound DTG C24 was 3007 ng/mL and 44 ng/mL 
respectively.  Calculated maternal free fraction of DTG 1.5%.  (C24 considered adequate per SAILING trial non-
pregnancy where 1,000 ng/mL effective threshold predictive of viral response) 

Pregnancy outcome  Delivery preterm 35 wk  

Preterm (PTD) <37 wk - 

Very PTD <32 wk - 

SGA <10
th

 %ile - 

Very SGA <3
rd

 %ile - 

LBW <2500g/VLBW<1500g  - 

Stillbirth/miscarriage - 

Children Wt 1600 g, Apgar 10/10; infant started on PEP with IV AZT (2 mg/kg twice daily) 

Says was “well tolerated” 

Children PK Day 3 and 5 of age, washout plasma DTG levels were 1,803 and 1,322 ng/mL; at day 5 of age, unbound 
plasma DTG was 16 ng/mL, corresponding to free fraction DTG 1.2% 

At day 9 of age, total and unbound DTG was 428 ng/mL and <10 ng/mL respectively 

At day 18 of age, total DTG as <10 ng/mL (completely eliminated) 

Calculated terminal half-life in 2-phase model 68 hr (first) and 40 hr (terminal) – using this 2-phase model, 
predict that DTG levels in cord blood would be 4051 ng/mL at delivery.  Half-life DTG 4-fold longer in preterm 
than adult. 

Estimated maternal-fetal ratio DTG plasma levels to be 1.3 (using total cord blood level at delivery and last 
measured maternal C24 2 days (3007 ng/mL) before delivery, suggesting potential accumulation in fetal 
compartment 

Interpret as showing unexpected placental transfer of DTG with fetal accumulation and slow neonatal 
clearance.  Note that mother was also on ATV, which can increase half-life of DTG by inhibiting UGT1A1 and 
CYP3A4 – in healthy adults, ATV increases trough DTG by 121% with 2-fold increase in half-life to 24 hours; 
and ATV is placental p-glycoprotein transporter inhibitor which could limit fetal efflux of DTG.  Finally note 
immature UGT1A1 in neonate could increase exposure and decrease clearance 

Neonatal death <28 d/o - 

Birth defects - 

Other infant outcome Preterm - got 5 days phototherapy 

MTCT - 
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Study ref (author/yr) ViiV Safety Data from Clinical Trials and Post-Marketing Adverse Event Report 

Study design Safety reports from ViiV adult non-pregnant clinical trials in which a pregnancy occurred 

 Total: 74 pregnancies with 75 outcomes – all preconception exposure 
DTG alone: 58 pregnancies with 59 outcomes; DTG/ABC/3TC: 16 pregnancies with 16 outcomes 

Birth defects 74 pregnancies with 75 outcomes: 

 32 live births: 
o Live infant, no birth defect: N=31;  
o Live infant, birth defect: N=1 

 10 spontaneous abortions: No defects 

 17 elective terminations: No defects 

 2 ectopic pregnancy 

 10 ongoing pregnancies 

 4 LTFU 
 1 defect/32 live births (3.1%%); 1 defect/59 pregnancies (1.7%) including spontaneous abortions, 

terminations and excluding ectopic, ongoing, LTFU  
 1 defect with preconception exposure:  double-outlet right ventricle plus VSD 

Study design Spontaneous adverse event reporting system for post-marketing adverse effects 
No denominator data 

Birth defects 502 pregnancies including 2 twin pregnancies; 229 with outcomes (including ectopic; 226 without ectopic) 

 174 live births 
o Live infant, no birth defect: N=149  
o Live infant, birth defect: N=25 

 38 spontaneous abortions 
o No defect: N=35 
o Birth defect: N=3 

 9 stillbirths 
o No defect: N=8 
o Birth defect: N=1 

 5 elective terminations: No defects 

 3 ectopic pregnancy 

 127 ongoing pregnancies 

 146 LTFU 
 25 defects/174 live births (14.4%) 
 29 defects/226 pregnancies (12.8%) including spontaneous abortion, stillbirth, termination and excluding 

ectopic, ongoing, LTFU 

Combining clinical trial and 
post-marketing reports 

 263 outcomes (combining 42 clinical trial exposures and 221 post-marketing pregnancy outcomes 
excluding elective terminations with no anomalies and ectopic pregnancies) 

 Trimester of exposure known for 139 of 263 exposures (unknown for 124) 
o 1

st
  trimester: 116  

o 2
nd

 trimester: 12    
o 3

rd
 trimester: 11    

Defect description by organ system: 

 1
st

 trimester:  16 defects 
o CNS:  N=1 (neural tube defect) (Namibia: “receiving DTG a few months before falling pregnant 

and remained on during past few weeks pregnancy” – DTG continued when NTD diagnosed; 
may terminate pregnancy) 

o Cardiac: N=2 (double-outlet right ventricle with VSD, 1; PDA, 1) 
o Renal:  N=6 (pelvi-ureteric obstruction, congenital pyelocaliectasis, kidney duplex, congenital 

pseudoarthrosis, compartment syndrome, 1; congenital hydronephrois, 1; bilateral 
hydroureter, right hydronephrosis and pyelocaliectasis, 1; renal dysplasia, cystic fibrosis, 
congenital cystic kidney disease, 1; ectopic kidney, renal hypoplasia, 1; congenital renal cyst, 1;  

o Musculoskeletal: N=2  (polydactyly, 1; syndactyly and polydactyly, 1) 
o Genetic defect: N=1 (Down’s syndrome spontaneous abortion 22 wk) 
o Other:  N=2 (facial dysmorphy, 1; gestational sac with no fetal heart, spontaneous abortion, 1) 
o Unspecified: N=2 (unspecified anomaly stillbirth, 1; abnormal auditory evoked potential)  

 2
nd

 and 3
rd

 trimester: 7 defects 
o Cardiac: N=5 (PDA, pulmonary artery stenosis, murmur, 1; PDA, 1; VSD, 1; endocardial 

fibroelastosis, 1; anomalous pulmonary venous connection, 1) 
o Other:  N=2 (intracranial calification, 1; tremor neonatal, 1) 

 Unknown: 7 defects 
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o Musculoskeletal: N=2 (polydactyly, 1; abnormal fat accumulation  distal phalynx 5
th

 finger, 1) 
o GI: N=1 (esophageal atresia, 1) 
o Genetic: N=1 (Down’s syndrome) 
o Unspecified: N=3 (anomaly unspecified spontaneous abortion 22 wk, 1; anomaly unspecified, 

2) 

Study ref (author/yr) FDA Adverse Event Reporting System  

Study design Spontaneous adverse event reporting system 

 No trimester of exposure is provided 

Birth defects 25 patients with 49 separate defect reports (some duplicate reports for individual patients) 

Defect organ systems: 

 CNS (1 patient, 2 reports):  neural tube defect (“fetal malformation”) – likely duplicate report ViiV 

 Cardiac (4 patients, 7 reports)  

 Musculoskeletal (7 patients, 15 reports) (congenital pseudoarthrosis, 2 pt/4 rpt; polydactyly, 4 pt/9 rpt; 
congenital hand, 1 pt/2 rpt) 

 Renal (9 patients, 19 reports) (congenital hydronephrosis, 2 pt/6 rpt; congenital pyelocaliectasis, 1 pt/2 
rpt; ectopic kidney, 2 pt/3 rpt; kidney duplex, 1 pt/1 rpt; renal dysplasia/hpoplasa 

 Genetic (1 patient, 1 report) (gene mutation)  

 Other (1 patient, 1 report) (congenital skin dimple) 

 Nonspecific (2 patients, 4 reports) (congenital anomaly, 1 pt/2 rpt; dysmorphism, 1 pt/2 rpt) 
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Study ref (author/yr) WHO VigiAccess Data 

Study design Spontaneous adverse event reporting system 

 No trimester of exposure is provided 

Birth defects Tivicay (DTG alone): 2095 records with 57 pregnancy conditions (including 79 reports) and 22 congenital 
defects (including 32 reports) 

Defect organ systems:  

 Cardiac: N=3 (anomalous pulmonary venous connection, 1; ASD, 1;  VSD, 1) 

 Renal:  N=11 (ectopic kidney, 3; congenital hydronephrosis, 2; renal hypoplasia, 2; congenital cystic 
kidney disease, 1; congenital megaureter, 1; congenital renal cyst, 1; renal dysplasia, 1) 

 Musculoskeletal: N=4 (polydactyly, 3; syndactyly, 1) 

 GI: N=1 (esophageal atresia, 1) 

 Genetic: N=3 (trisomy 21, 1; cystic fibrosis, 1; gene mutation, 1) 

 Other: N=5 (color blindness, 1; congenital skin dimple, 1;l hemangioma, 1; macrocephaly, 1; 
macroglossia, 1)  

 Nonspecific: N=5 (teratogenicity, 2; dysmorphism, 1; congenital anomaly, 1; fetal malformation, 1) 

 Trimeq (DTG/ABC/3TC):  2237 records with 27 pregnancy conditions (including 44 reports) and 15 congenital 
defects (including 25 reports)  

Defect organ systems: 

 Cardiac: N=17 (congenital heart defect, 5; ASD, 2; VSD, 1; PDA, 8; endocardial fibroelastosis, 1) 

 Renal:  N=3  (congenital pyelocaliectasis, 1; double ureter, 1; kidney duplex, 1) 

 Musculoskeletal: N=2 (congenital pseudoarthrosis, 2) 

 Other: N=1 (cystic lymphangioma, 1) 

 Nonspecific: N=2 (teratogenicity, 1; dysmorphism, 1) 
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Appendix 2: Summary Birth Defects 
Table 1.  Summary: Birth Defect Reports in Infants Born to Women Receiving DTG in Pregnancy by Study, Type Defect and Time of DTG 

Exposure 

Note: Some reports include stillbirths, other reports live-births; in confidential Botswana Tsepamo report of concern (row 3) only evaluates neural tube defects  

 

  Timing of DTG Exposure of Defect  

Study Overall  

(N defect/N exposed) 

Preconception 

(N defect/N exposed) 

1
st

 Trimester 

(N defect/N exposed) 

2
nd

/3
rd

 Trimester 

(N defect/N exposed) 

Timing  

not specified 

Tsepamo (neural tube 

defect [NTD] surveillance 

report only) 

Zash 

Botswana 

Update 5-10-18 

CONFIDENTIAL 

Only NTD data (overall DTG 

preconception and during 

pregnancy) 

 

4 NTD/3250 (0.12%) 

(includes stillbirths) 

Only NTD with DTG started 

preconception 

 

 

4 NTD/426 (0.94%)  

(includes stillbirths) 

  Only NTD with DTG 

started any time 

during pregnancy 

 

0 NTD/2824 (0%) 

APR  

(Jan 31 2018)  

International registry – 

prospective component 

Update 5-10-18 

7/255 (2.7%) live births 3/121 (2.3%) 

Defects: 

 Bilateral polydactyly hand 

 Ectopic right kidney 

 Endocardial fibroelastosis 

 

2/40 (5.0%) 

Defects: 

 Polydactyly 

bilateral, 

syndactyly 

bilateral 

 Talipes 

equinovarus foot 

defect 

2/94 (2.1%) 

Defects: 

 Down’s syndrome 

 Hypoglossia-

hypodactyly 

syndrome 

 

 

NSHPC 

Claire Thorne 

The United 

Kingdome/Ireland   

Update 5-8-18 

CONFIDENTIAL 

 190 pregnancies with 

194 outcomes (4 

twins) 

- 176 live birth  

- 1 stillbirth 

- 10 spontaneous 

abortion 

- 7 induced 

abortions (with 

 113 pregnancies 

- 95 live births 

- 1 stillbirth (no defect 

data) 

- 10 spontaneous 

abortion (no defect 

data) 

- 7 induced abortion (6 

with no defects, 1 

0/21 0/60  
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  Timing of DTG Exposure of Defect  

Study Overall  

(N defect/N exposed) 

Preconception 

(N defect/N exposed) 

1
st

 Trimester 

(N defect/N exposed) 

2
nd

/3
rd

 Trimester 

(N defect/N exposed) 

Timing  

not specified 

defect data) 

1/176 (0.6%) live births 

2/183 (1.1%) live birth + 

induced abortions with 

defect data 

 

with CNS defect) 

2/113 (1.8%) live birth + all 

other outcomes  

1/95 (1.1%) live births  

2/102 (2.0%) live births + 

induced abortions with defect 

data 

Defects: 

 Polydactyly 

 “Abnormality of brain 

development”: 

ventriculomegaly, cortex 

folding abnormal- 

lissencephaly  neural 

migration disorder 

(termination GA 29 wk) 

EPPICC   

Claire Thorne 

Europe  

IAS 2017 (data through Aug 

2016) 

4/38 (10.5%) live births 

 

1/16 (6.3%) 

Defect: 

 Patent foramen ovale 

2/9 (22.2%) 

Defect: 

 Bilateral 

hexadactyly 

hands, 

hypospadias 

 Ankylogossia* 

1/12 (8.3%) 

 Defect: 

Hyperpigmentatio

n back* 

0/1 

(data on trimester 

exposure missing for 

1) 

DolPHIN-1 RCT 

Waitt UPDATED Orrell 

Uganda, South Africa 

CROI 2018/ 

CONFIDENTIAL 

0/28 (0%)  live births 

 

0/29 pregnancies with 

outcomes 

 0/1 stillbirth (nuchal 

cord) 

  0/28 

 

 

DolPHIN-2 RCT 

Khoo UPDATE to WHO 

5/14/18 

1/27 (3.7%) live births 

 

1/28 pregnancies with 

  1/27 (3.7%) 

Defect: 

 Talipes 
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  Timing of DTG Exposure of Defect  

Study Overall  

(N defect/N exposed) 

Preconception 

(N defect/N exposed) 

1
st

 Trimester 

(N defect/N exposed) 

2
nd

/3
rd

 Trimester 

(N defect/N exposed) 

Timing  

not specified 

CONFIDENTIAL outcomes 

 1 stillbirth 

NAMSAL RCT  

Cameroon 

Update 5-11-18 

CONFIDENTIAL 

0/3 (0%) live births 

 

0/9 pregnancies with 

outcomes 

 4 miscarriages 

 2 terminations 

0/3 (0%) 

 

0/9 live birth + all other 

outcomes 

   

Grayhack 

United States 

AIDS 2018 in press 

CONFIDENTIAL 

2/57 (3.5%) live births 

 

66 pregnancies: 

 1 elective termination 

2
nd

 trimester 

 1 moved out of 

country while 

pregnant 

 7 still pregnant 

1/21 (4.8%) 

 Defect:  Endocardial 

fibroelastosis vs VSD 

 1/36 (2.8%) 

 Defect: 

nonimmune fetal 

hydrops (twin 

pregnancy) 

 

Tsepamo  

Zash 

Botswana 

Lancet Global HIV 2018  

0/280 1
st

 trimester 

initiations (only data for 1
st

 

trimester provided) 

 0/280 (0%) major 

defects 

 

2/280 postaxial 

polydactyly (0.7%) 

  

Bornhede  

Sweden 

Eur J Clin Microbio 2018 

0/30 0/10  0/6 0/14 

P1026s  

Mulligan 

United States 

AIDS 2018 

4/29 (13.8%) live births 

 

 No denominator 

Defect: 

 Multicystic 

dysplastic kidney, 

cystic fibrosis 

(DTG GA 11 wk) 

No denominator 

Defect: 

 Isolated renal cyst 

(DTG GA 12 wk) 

 Total anomalous 

pulmonary venous 

return (DTG GA 16 

wk)  
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  Timing of DTG Exposure of Defect  

Study Overall  

(N defect/N exposed) 

Preconception 

(N defect/N exposed) 

1
st

 Trimester 

(N defect/N exposed) 

2
nd

/3
rd

 Trimester 

(N defect/N exposed) 

Timing  

not specified 

 Increased 

jitteriness and chin 

tremors  (DTG GA 

28 wk, resolved 1 

mo) 

ARIA RCT  

Orrell 

International 

Lancet HIV 2017 

0/1 (0%) live births 

 

0/1 (0%)    

Rimawi 

United States 

Antimicrb Ag Chemo 2017 

0/3 (0%) live births    0/3 (0%) (didn’t 

specify but most likely 

3
rd

 trimester) 

ViiV reports of exposure 

after sponsored clinical 

study  

Provided 5-10-18*** 

 

See separate table for 

defect descriptions  

1/32 (3.1%) live births 

 1/59 (1.7%) 

pregnancies (with data 

on defects, 1 twin 

pregnancy) 

o 0/10 

spontaneous 

abortions 

o 0/17 elective 

terminations 

 2 ectopic pregnancies 

 (10 ongoing 

pregnancies, 4 LTFU) 

1/32 (3.1%) live births 

 

1/59 (1.7%) pregnancies 

 

 

Combined ViiV 

databases: 263 

pregnancy exposures 

(42 clinical trial + 221 

post-market, 

excluding elective 

termination and 

ectopic); trimester 

known for 139 (42 

preconception from 

clinical studies report, 

97 from 

postmarketing report 

which combine 

preconception with 

“1
st

 trimester”) 

 

1
st

 trimester: 

16/116 (13.8%) 

pregnancies 

 15/75 (20%) live 

7/12 (58.3%) 

pregnancies  

o 7/9 (77.8%) live 

births 

o 0/3 stillbirth 

 

1/11 (9%) pregnancies 

 1/10 (10%) live 

births  

 0/1 spontaneous 

abortion 

ViiV reports of exposure 

post-marketing 

surveillance 

Provided 5-10-18*** 

 

See separate table for 

descriptions (not provided 

502 pregnancies; 226 

pregnancies with outcomes 

excluding ectopic 

 174 live births (149 no 
defect; 25 with defect) 
o 38 spontaneous 

abortions (35 no 
defect, 2 with 

One neural tube defect with 

preconception exposure in 

report, do not have a 

denominator for number of 

preconception exposures in 

post-marketing database 
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  Timing of DTG Exposure of Defect  

Study Overall  

(N defect/N exposed) 

Preconception 

(N defect/N exposed) 

1
st

 Trimester 

(N defect/N exposed) 

2
nd

/3
rd

 Trimester 

(N defect/N exposed) 

Timing  

not specified 

by trimester exposure) defect) 
o 9 stillbirths (8 no 

defect, 1 with 
defect) 

o 5 elective 
terminations: No 
defects 

 3 ectopic pregnancy 

 127 ongoing 
pregnancies 

 146 LTFU 

 

25/174 (14.4%) live births 

29/226 (12.8%) 

pregnancies with outcomes 

One neural tube defect 

with preconception 

exposure reported 

birth 

 1/41 (2.4%) 

spontaneous 

abortion  

 0/1 stillbirth 

 

Of these 1
st

 trimester 

exposures, for clinical 

study reports, all have 

preconception 

exposure, N=42 (32 

live, 10 spontaneous 

abortion)  

 

For remaining 74 1
st

 

trimester exposures 

from post-marketing 

database, don’t know 

number that were 

preconception vs 1
st

 

trimester  

*Not EUROCAT-defined defect 
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Summary Data from Pharmacovigilance Reports without Denominators (there may be overlap 

between these reporting mechanisms) 

Table 2. ViiV Reporting from Clinical Studies and Post-Marketing Surveillance (provided 5-11-18) 

ViiV Clinical Study and Post-Marketing Surveillance, N=30 defects  

(1 from clinical studies with preconception exposure; 29 from post-marketing surveillance) 

Clinical studies (preconception through early 1
st

 trimester, then would be stopped):   

 58 pregnancies (1 twin pregnancy) with 59 outcomes in pt on DTG PLUS 16 additional pregnancies  with 16 
outcomes in pt on DTG/ABC/3TC, for total 74 pregnancies with 75 outcomes 

o 32 live births, 1/32 defect  
o 10 spontaneous abortions, 0/10 defects 
o 17 elective terminations, 0/17 defects 
o 2 ectopic pregnancies 
o 10 pregnancies ongoing 
o 4 LTFU 

 Defects excluding ectopic, ongoing and LTFU:  1/59 (1.7%); 1/32 live births (3.1%) 

Post-marketing surveillance  

 500 pregnancies (2 twin pregnancies) with 502 outcomes; 108 with trimester of exposure available 
o 174 live births, 25/174 defects (14.4%) 
o 38 spontaneous abortions, 3/38 defects (7.9%) 
o 9 stillbirths, 1/9 defect (11.1%) 
o 5 elective terminations, 0/5 defects 
o 3 ectopic pregnancies 
o 127 pregnancies ongoing 
o 146 LTFU 

 Defects excluding ectopic, ongoing and LTFU: 29/226 (12.8%); 15/174 live births (14.4%) 

Non-live birth pregnancy outcomes with known trimester of exposure (excluding ectopic) 

Spontaneous abortions: 42 (trimester data available 42/48 outcomes) 

 41/42 first trimester exposure (97.6%) 1
st

 trimester exposure 
o 35 with 1

st
 only; 2 with 1

st
 and 2

nd
; 4 with 1

st
, 2

nd
 and 3

rd
 exposure; 1 with 3

rd
 exposure only 

Stillbirth: 4 (trimester data available 4/9 outcomes) 

 1/4 1
st

 trimester exposure (25%) 

 3/4 2
nd

/3
rd

 trimester exposure (75%) 

Defects:  30  

CNS (1)   

 Neural tube defect* 

* This case was reported spontaneously in early 2017 from a physician in Namibia.  This patient was a 40 year-old women and had 
been on Tivicay treatment since a few months before falling pregnant and remained on Tivicay during the past few weeks of 
pregnancy. The case report states that the patient would be going to South Africa soon to terminate pregnancy. 

Cardiac (N=7)  

 Patent ductus arteriosis (N=2) 

 Patent ductus arteriosis, peripheral pulmonary artery stenosis, cardiac murmur 

 Double-outlet right ventricle plus VSD 

 VSD 

 Anomalous pulmonary venous connection 

 Endocardial fibroelastosis 

Renal (N=6) 

 Ectopic kidney, renal hypoplasia 

 Pelvi-uretreric obstruction, congenital pyleocaliectasis, duplex kidney, congenital pseudarthrosis, compartment syndrome 

 Congenital hydronephrosis  
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 Congenital renal cyst 

 Bilateral hydroureter, right hydronephrosis and pyelocaliectasis 

 Renal dysplasia, cystic fibrosis, congenital cystic kidney disease (and cystic fibrosis 

Musculoskeletal (N=4) 

 Polydactyly and syndactyly 

 Polydactyly (N=2) 

 Abnormal fat accumulation at distal phalanx of 5
th

 finger  

Other (N=8) 

 Esophageal atresia 

 Downs’ syndrome (N=2), one with medical termination 

 Gestational sac with no fetal heart – associated with spontaneous abortion 

 Intracranial calcifications 

 Facial dysmorphy 

 Tremor neonatal 

 Auditory evoked potentials abnormal 

Unspecified (N=4) 

 Unspecified defect (N=4), one reported with stillbirth and one with spontaneous abortion at <22 weeks 

Types of defects by trimester exposure (23 have trimester data, 6 unknown)  

FIRST trimester exposure – 7 defects (no denominator) 

CNS (1) 

 Neural tube defect, N=1 (preconception exposure-post-marketing surveillance) 

Cardiac (2) 

 PDA 

 Double outlet right ventricle with VSD (preconception exposure-clinical trials) 

Renal (2) 

 Pelvi-uretreric obstruction, congenital pyleocaliectasis, duplex kidney, congenital pseudarthrosis, compartment syndrome 

 Congenital hydronephrosis 

Other (1) 

 Facial dysmorphy,  

Unspecified (1) 

 Unspecified defect (stillbirth) 

FIRST, SECOND and THIRD trimester exposure – 9 defects (no denominator) 

Renal (4) 

 Bilateral hydroureter, right hydronephrosis and pyelocaliectasis 

 Renal dysplasia, cystic fibrosis, congenital cystic kidney disease 

 Ectopic kidney, renal hypoplasia 

 Congenital renal cyst 

Musculoskeletal (2) 

 Polydactyly/syndactyly 

 Polydactyly 

Genetic (1) 

 Birth defect 47, XY+21, consistent with Down’s syndrome (spontaneous abortion at 22 wks) 

Other (2) 

 Gestational sac with no fetal heart (spontaneous abortion) 

 Auditory evoked potentials abnormal 

SECOND and THIRD trimester – 7 defects (no denominator) 

CNS (1) 

 Tremor neonatal 
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Cardiac (5) 

 PDA, peripheral pulmonary artery stenosis, murmur 

 PDA 

 VSD 

 Endocardial fibroelastosis 

 Anomalous pulmonary venous connection 

Other (1) 

 Intracranial calcification 

UNKNOWN trimester – 7 defects (no denominator) 

Musculoskeletal (2) 

 Polydactyly 

 Abnormal fat accumulation at distal phalanx of 5
th

 finger 

GI (1) 

 Esophageal atresia 

Genetic (1) 

 Down’s syndrome 

Other (3) 

 Anomaly unspecified N=3, one with spontaneous abortion <22 wk 
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Table 3. WHO VigiAccess Data Report (provided 5-10-18 by WHO) 

WHO VigiAccess Data  

Tivicay (DTG alone): 2095 records with 57 pregnancy conditions and 32 congenital defect reports 

Birth defects (by class – trimester exposure not provided) – NO CNS DEFECTS 

Cardiac (3) 

 Anomalous pulmonary venous connection (1) 

 Atrial septal defect (1) 

 VSD (1) 

Musculoskeletal (4) 

 Polydactyly (3) 

 Syndactyly (1) 

Renal (11) 

 Ectopic kidney (3) 

 Congenital hydronephrosis (2) 

 Renal hypoplasia (2) 

 Congenital cystic kidney disease (1) 

 Congenital megaureter (1) 

 Congenital renal cyst (1)  

 Renal dysplasia (1) 

Skin (1) 

 Haemangioma congenital (1) 

GI (2) 

 Oesophageal atresia (2) 

Genetic (3) 

 Cystic fibrosis (1) 

 Trisomy 21 (1) 

 Gene mutation (1) 

Other (4) 

 Colour blindness (1) 

 Congenital skin dimples (1) 

 Macrocephaly (1) 

 Macroglossia (1) 

Nonspecific (4) 

 Teratogenicity (2) 

 Foetal malformation (1) 

 Congenital anomaly (1) 

Triumeq (DTG/ABC/3TC): 2237 records with 27 pregnancy conditions and 15 congenital defect reports 

Birth defects (by class – trimester exposure not provided) – NO CNS DEFECTS 

Cardiac (17) 

 Patent ductus arteriosus (8) 

 Heart disease congenital (5) 

 Atrial septal defect (2) 
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 Ventricular septal defect (1) 

 Endocardial fibroelastosis (1) 

Musculoskeletal (2) 

 Congenital pseudarthrosis (2) 

Renal (3) 

 Congenital pyelocaliectasis (1) 

 Double ureter (1) 

 Kidney duplex (1) 

Other (1) 

 Cystic lymphangioma (1) 

Nonspecific (2) 

 Dysmorphism (1) 

 Teratogenicity (1) 
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Table 4. FDA Pharmacovigilance Report for DTG (provided 5-10-18 by WHO)  

FDA Pharmacovigilance Report for DTG  

25 patients with 49 separate defect reports (some duplicate reports for individual patients) 

Birth defects (by class – trimester exposure not provided) – ONE NEURAL TUBE CNS DEFECT (likely the 
same in ViiV database) 

CNS (1 patient, 2 reports) 

 Neural tube defect (1 patient, also reported with “fetal malformation”) (1 patient, 2 reports) 

Cardiac (4 patients, 7 reports) 

 VSD with macroglossia also reported (1 patient, 2 reports) 

 Hypertrophic cardiomyopathy with VSD also reported twice (1 patient, 3 reports) 

 Endocardial fibroelastosis (1 patient) 

 ASD (1 patient) 

Musculoskeletal (7 patients, with 15 reports) 

 Congenital pseudarthrosis (2 patients, 4 reports) 
o Congenital pseudarthrosis for 1 patient 
o Congenital pseudarthrosis with“dysmorphism” also reported twice (1 patient, 3 reports) 

 Polydactyly (4 patients, 9 reports) 
o polydactyly reported for 1 patient 
o polydactyly reported twice for 1 patient (1 patient, 2 reports) 
o polydactyly with “dysmorphism” for one (1 patient, 2 reports) 
o polydactyly plus syndactyly both reported twice for 1 patient (1 patient, 4 reports) 

 Congenital hand malformation with teratogenicity also reported (1 patient, 2 reports) 

Renal (9 patients, 19 reports) 

 Congenital hydronephrosis (2 patients, 6 reports) 
o Congenital hydronephrosis reported twice with single umbilical artery for 1 patient (1 

patient, 3 reports) 
o Congenital hydronephrosis, with congenital megaureter reported twice, for 1 patient (1 

patient, 3 reports) 

 Congenital pyelocaliectasis with double ureter for 1 patient (1 patient, 2 reports) 

 Ectopic kidney (2 patients, 3 reports) 
o Ectopic kidney for 1 patient 
o Ectopic kidney reported twice for 1 patient (1 patient, 2 reports) 

 Kidney duplex (1 patient) 

 Renal dysplasia and renal hypoplasia also reported for 1 patient (1 patient, 2 reports)  

 Congenital cystic kidney disease reported twice with renal hypoplasia also reported for 1 patient 
(1 patient, 3 reports) 

 Congenital renal cyst with congenital skin dimple for 1 patient (1 patient, 2 reports) 

Genetic (1 patient, 1 report) 

 Gene mutation (1 patient) 

Other (1 patient, 1 report) 

 Congenital skin dimples (1 patient) 

Non-specific (2 patient, 4 reports)                                                                                                                            

 Congenital anomaly (1 patient, 2 reports)      

 Dysmorphism reported twice for 1 patient (1 patient, 2 reports) 

 
 



APPENDIX 2:  Summary Birth Defects – DTG in Pregnancy/Breastfeeding Report to WHO – Lynne Mofenson MD 6-26-18 7 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



APPENDIX 2:  Summary Birth Defects – DTG in Pregnancy/Breastfeeding Report to WHO – Lynne Mofenson MD 6-26-18 8 

 

 

 

 


