
Background

The Botswana TSEPAMO study reported neural tube birth defects (NTDs) in 4/596 (0.67%) 
infants of women receiving dolutegravir (DTG) antiretroviral therapy (ART) periconception vs 
14/11,300 (0.12%) receiving periconception non-DTG ART. Further data are required to confirm or 
refute this potential safety signal. Pregnant women have been excluded from Phase 3 
randomised trials of DTG.  Data from other observational studies of DTG in pregnancy are 
currently limited. Clinicians, patients and pharmaceutical companies can report adverse drug 
reactions (ADRs) to pharmacovigilance (PV) databases, which could be used to assess potential 
safety signals.

Submission of a report to a regulatory body is mandatory once a pharmaceutical company gains 
knowledge of an ADR. As such, reports that contain multiple drugs from various pharmaceutical 
companies will submit a duplicate report of the same case. 

Methods

Four PV databases with online data availability were analysed for NTD reports for four integrase 
inhibitors (DTG, raltegravir, elvitegravir, bictegravir), two protease inhibitors (darunavir, 
atazanavir) and two non-nucleosides (nevirapine, efavirenz): 

1. Food and Drug Administration FAERS database (USA) 

2. World Health Organisation VigiAccess (WHO) 

3. European EudraVigilance (EU), 

4. UK Medicines Health Regulatory Authority (MHRA). ADR reports in the System Organ Class 
(SOC) "Congenital Familial & Genetic Disorders" were searched for NTDs using the preferred 
reaction search terms (PT) ‘neural tube defect’, ‘spina bifida’, ‘meningocele’, ‘meningomyelocele’, 
‘anencephaly’, ‘iniencephaly’, and ‘encephalocele’. One ADR report can contain numerous NTD 
reactions and one case can have numerous ADR reports. If case details were available, NTD 
cases were reviewed for multiple entries. 
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Conclusions

Pharmacovigilance databases included reports of NTDs for pregnant women taking a wide 

range of ARVs;  this is not unexpected, given an estimated global incidence of NTD of 

0.19% in the absence of any drugs (Blencowe H et al. Ann NY Aca Sci 2018).

These databases have many limitations. Most importantly lack of a clear denominator for 

patients exposed to the drug of interest, reporting is not systematic, there is overlap in 

reports for multiple drugs given combination ART, duplicate cases are difficult to identify, 

results differ between the databases and the exact timing of ARV exposure relative to 

conception was often not clear on the ADR reports.  Pharmacovigilance databases are not 

a reliable mechanism for monitoring the risk of Neural Tube Defects.

Given widespread use of multiple new ARVs worldwide, and anticipated use of new drugs 

(e.g. TAF, bictegravir, cabotegravir), prospective follow up of pregnant women and birth 

surveillance studies such as TSEPAMO are critically needed for a wide range of ARVs. In 

addition, pregnant women should be enrolled in Phase 3 trials where regulations allow.
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Table 2. Total NTD cases per ARV drug in the UK MHRA database

Individuals may appear in more than one category, as exposure are not mutually exclusive

Table 1. Total NTD reactions per ARV drug in the WHO VigiAccess database

Antiretroviral 

treatment
Brand name

All adverse 

drug reaction 

reports

Congenital, familial 

& genetic adverse 

drug reactions 

(SOC)

Total NTD reactions 

(PT)

INSTIs

Dolutegravir Tivicay 2,747 50 7
Triumeq1 2,940 23 1

Raltegravir Isentress 5,473 324 17
Elvitegravir Vitekta 99 3 0

Stribild2 3,390 40 1
Genvoya3 3,390 40 1

Bictegravir 2 0 0
PIs

Darunavir Prezista 5,146 343 16
Prezcobix; Rezolsta4 591 3 0

Atazanavir Reyataz5 7,572 522 9
NNRTIs

Efavirenz Sustiva; Stocrin 23,636 389 28
Atripla6 5,312 92 6

Nevirapine Viramune 23,463 596 30

Total 116

Data till 21st of August 2018. 
1Abacavir/Dolutegravir/Lamivudine; 2Elvitegravir/Cobicistat/Emtricitabine/Tenofovir Disoproxil; 
3Elvitegravir/Cobicistat/Emtricitabine/Tenofovir Alafenamide; 4Darunavir/Cobicistat; 5Atazanavir/Cobicistat (Evotaz) not 
included in the search; 6Efavirenz/Emtricitabine/Tenofovir.  

Antiretroviral 

treatment a
All adverse drug 

reaction (reports) b

Congenital, familial & 

genetic adverse drug 

reactions (SOC)

Total NTD 

reactions (PT) Total NTD cases

INSTIs

Dolutegravir 721 (271 reports) 0 0 0
Raltegravir 979 (328 reports) 43 5 2
Elvitegravir 180 (73 reports) 1 0 0
Bictegravir - - - -
PIs

Darunavir 1,156 (447 reports) 46 6 3
Atazanavir 750 (338 reports) 11 0 0
NNRTIs

Efavirenz 2,189 (804 reports) 33 0 0
Nevirapine 2,054 (748 reports) 72 5 3

Total 16 8

Data till 31st of July 2018.
a ARV trade and brand names were merged into one drug profile; b Total number of ADRs and corresponding ADR 
reports.

Table 3. Total NTD cases per ARV drug in the EU EudraVigilance database

Individuals may appear in more than one category, as exposures are not mutually exclusive

Data till 2nd of August 2018.
a Total number of ADRs and corresponding number of ADR reports. 

Table 4. Total NTD cases per ARV drug in the US FDA public dashboard

Individuals may appear in more than one category, as exposures are not mutually exclusive

Data till 30th of June 2018.
1Bictegravir/Emtricitabine/Tenofovir Alafenamide. 

Antiretroviral 

treatment

All ADR 

reports

Congenital, 

familial & genetic 

adverse drug 

reactions (SOC)

Total NTD 

reactions 

(PT)

NTD 

cases

Total NTD 

cases (after de-

duplication)

INSTIs Brand name

Dolutegravir Tivicay 2,900 63 7 6 6
Raltegravir Isentress 6,767 351 45 26 5
Elvitegravir Vitekta 48 2 0 0 0

Stribild 1,678 30 1 1 1
Genovya 991 2 0 0 0

Bictegravir 4 0 0 0 0
Bictarvy1 55 1 0 0 0

PIs

Darunavir Prezista 6,553 423 65 46 3
Atazanavir Reyataz 8,183 531 9 9 6
NNRTIs

Efavirenz Sustiva 11,738 542 30 27 13
Nevirapine Viramune 12,547 923 59 44 14

Total 262 165 44

NTD reactions

NTD reports

40

NTD cases

1

Reaction number matched to corresponding case 
number

ADR reports were compared for de-duplication:
• Same ARVs
• Same concomitant medication
• Similar start and end dates of drugs
• Similar reactions
• Similar event dates
• Similar outcomes
• Identical occurring country
• Same gender and similar weight

Figure 1. Example of de-duplication in the FAERS database: 40 reports of NTDs map 

to a single case
Results

NTDs were reported for all drugs except bictegravir.  However the safety database for bictegravir
is still very small in the PV databases and it is therefore difficult to make reliable assessments of 
safety. 

The numbers of reported NTD cases with DTG exposure were similar in the FDA and WHO 
databases, but no cases were reported to EU and UK MHRA (Tables 1-4). Since ART consists of 
multiple drugs, NTDs could be reported for multiple drugs and from multiple sources for the same 
patient; for example, for one patient in the FDA database, there were 40 NTD reports for the 
same patient who received 7 different drugs (Figure 1).

A prevalence rate cannot be determined as NTD cases are identified from spontaneous ADR 
reports taken from a population where the overall number of exposed pregnancies is not known. 
It is important to note that the number of reactions and NTD cases per ARV is thus 
uninterpretable without corresponding denominators. 

Antiretroviral 

treatment 

All adverse drug 

reaction (reports) b

Congenital, familial 

& genetic adverse 

drug reactions (SOC)

Total NTD 

reactions 

(PT)

NTD cases

Total NTD cases 

(after de-

duplication)

INSTIs

Dolutegravir 2,921 (1,343 reports) 9 0 0 0
Raltegravir 6,544 (3,041 reports) 94 8 6 4
Elvitegravir 38 (18 reports) 0 0 0 0
Bictegravir 0 (0 reports) 0 0 0 0
PIs

Darunavir 5,754 (2,889 reports) 86 12 6 3
Atazanavir 7,510 (3,769 reports) 113 3 3 2
NNRTIs

Efavirenz 8,423 (3,578 reports) 126 9 9 5
Nevirapine 7,208 (2,954 reports) 134 10 9 6

Total 42 33 20


