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Introduction
The most common mode of HIV acquisition for children aged 0 to 15 years 
worldwide is vertical transmission1. Vertical transmission of HIV mainly occurs 
perinatally during labour and delivery, or postnatally during breastfeeding. 
Less common is transplacental transmission in utero. Without intervention, the 
risk of vertical transmission varies between 15% and 45%2,3. Since the introduction 
of combination antiretroviral therapy (ART) in pregnant women, the risk of 
vertical transmission has been dramatically reduced to less than 1%4,5.

Recommendations for the treatment of HIV during pregnancy have changed over 
time. Previously, the timing of the initiation of ART was based on the maternal CD4 
cell count. As a result, a substantial proportion of women who did not need to start 
ART according to their CD4 cell count, started it for the first time during pregnancy, 
with the sole purpose of reducing maternal HIV RNA to limit the risk of vertical 
transmission. In many of these cases, ART was discontinued after delivery. In 2015 
general treatment guidelines were revised, and ART was recommended for all 
individuals regardless of their CD4 cell count6. As a result, most women with HIV 
are already receiving ART at the time of conception and are advised to continue 
therapy during pregnancy and postpartum.

To ensure timely initiation of ART and reduce the risk of vertical transmission,  
it is important to ascertain a pregnant woman’s HIV status. In January 2004, the 
Netherlands introduced standardised, opting-out HIV antibody testing for pregnant 
women during the first trimester of pregnancy7. This has resulted in a sharp 
decline of vertical transmission of HIV in the Netherlands, as described in further 
detail in Chapter 7: Children with HIV in the Netherlands.

This year’s report focuses on women who were pregnant during the years 2016 to 
2023, as this population reflects current treatment guidelines. The follow-up and 
therapy outcomes of all pregnant women in care during the period 1996 to 2018 
were described in detail in the 2019 SHM Monitoring report8.
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Demographics

Maternal characteristics
Geographical region of origin
Table 8.1A shows the characteristics of the 620 women with HIV with a registered 
one or more pregnancies when receiving care in the Netherlands between 2016 
and 2023. Of these women, 450 (73%) were of non-Dutch origin and 170 (27%) were 
born in the Netherlands. The majority of women of non-Dutch origin were born in 
sub-Saharan Africa (n=276, 45%) or in the Caribbean/South America region (n=82, 
13%). Ninety-two (15%) women originated from other regions, including 44 women 
from Central or Eastern Europe, and 23 women from South and Southeast-East 
Asia. The above information on country or region of origin is based on country of 
birth, data on migration background is not registered within SHM. However,  
these information is available within the environment of Statistics Netherlands 
(CBS). Box 8.1 gives an overview of socio-demographic and socio-economical 
characteristics of pregnant women in HIV care, using data from CBS if available. 

Diagnosis
The majority of the 620 women (n=534, 86%) were aware of their HIV diagnosis 
before becoming pregnant; this proportion did not differ between women of Dutch 
and non-Dutch origin. In total, 86 women were newly diagnosed during their 
pregnancy. The proportion of women newly diagnosed varied between 3% and 11% 
for the years 2016-2023. These 86 women were born in: 

• the Netherlands: 22/86 (13%)
• sub-Sahara Africa: 37/86 (13%) 
• the Caribbean/Latin America region: 12/86 (15%) 
• and other regions:  15/86 (16%) 

The median time between conception and diagnosis among newly diagnosed 
women was 13 weeks (IQR: 10-18). Of this total, 58% received their diagnosis during 
the first trimester of pregnancy, 34% in their second trimester, and 8% in their 
third trimester. Fifty of the 86 newly diagnosed women reported an earlier 
negative HIV antibody test. It is not known whether these earlier tests were part of 
the national pregnancy screening.
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For women who were newly diagnosed during the pregnancy, the median time 
between the date of the HIV test and first contact with one of the HIV treatment 
centres was 8 days (interquartile range [IQR] 6-15). The median time between the 
first visit to a treatment centre and receiving antiretroviral therapy was also  
8 days (IQR 1-16). The moment a woman receives her HIV diagnosis from here 
obstetric caregiver and is referred to an HIV treatment centre is not recorded.

Clinical characteristics
Based on the first CD4 cell measurement after conception, median CD4 cell count 
was 548 cells/mm3 (IQR 380-750) for all women. A lower median CD4 cell count was 
seen among women who were newly diagnosed with HIV (and started ART) during 
pregnancy (340 cells/mms, IQR 210-453). However, as CD4 cell counts during 
pregnancy are affected by haemodilution, which results in lower CD4 cell counts9, 
CD4 cell percentages may be a more reliable parameter. These were also found to 
be lower than average among the group of women newly diagnosed during 
pregnancy (Table 8.1A).

Mode of HIV acquisition
Among the 620 women, heterosexual contact was the most common self-reported 
mode of HIV acquisition (88%). Nine women reported mode of exposure to 
contaminated blood, while, for three women of non-Dutch origin, the reported 
most likely mode of transmission was injecting drug use. Thirty-nine pregnant 
women acquired HIV through vertical transmission themselves. For the remaining 
21 women, the mode of acquisition was unknown (Table 8.1A).

Population no longer in care
Based on SHM data, a total of 43 (7%) women were no longer in care in the 
Netherlands; of these:
• 17 (3%) were known to have moved abroad, 
• 21 were lost to follow-up (3%) and 
• 5 (1%) women were documented to have died during follow up. 

No significant differences were observed between women of Dutch and non-
Dutch origin in terms of those lost to follow-up. Of the women lost to follow-up,  
all except one women were lost to follow-up after their pregnancy ended; with a 
median time between delivery and last clinical visit of 19 months (IQR: 2-61) and  
19 women had at least one clinical visit after the pregnancy Of the women who 
were lost to follow-up:
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• seven women started ART during their pregnancy, all were newly diagnosed 
with HIV; 

• all but one woman had a documented ART regimen reported during their last 
clinical visit; and

• three women had detectable HIV RNA results (min RNA= 591 and max= 34,144 
copies/ml) during the last clinical visit. 

In total, 16 of the 21 pregnancies among women who became eventually lost to 
follow-up resulted in a live-birth, two in an abortion and three in a miscarriage 
before 24 weeks. Vertical transmission or breastfeeding at the time of last clinical 
visit was not reported in any of the pregnancies.

Five of the 620 women with a pregnancy between 2016 and 2023 were documented 
to have died during follow up, after their pregnancy. Their median age was  
39 years (IQR: 32-44). Three of the five women delivered a child and in two cases  
the pregnancy was ended by induced abortion. Two out of five women died of  
aids related causes and for two women the cause of death was a non-aids  
related malignancy.

Box 8.1: Identifying socio-demographic and socio-economic characteristics of pregnant women with HIV, 

using data from Statistic Netherlands 

Background
Perinatal transmission of HIV has reduced since ART became available for 
pregnant women. However, timely initiation of ART is important. Therefore, 
pregnant women in the Netherlands are screened for HIV through the Dutch 
national pregnancy screening program. The HIV prevalence observed in this 
program has been stable over the last few years at 0.05%1. We identified socio-
demographic and economic characteristics of pregnant women with HIV and 
compared these with characteristics of pregnant women without HIV. 

Methods
Data from SHM provide some information on socio-demographic characteristics 
of pregnant women with HIV (e.g. age and gender at birth). However SHM is 
unable to provide other societal characteristics of pregnant women such as socio-
economic status or education level. To fill in these gaps in knowledge, SHM 
analyzed non-public data from Statistics Netherlands (CBS). CBS is an independent 
organization that collects, processes and publish statistical data on Dutch 
residents (Chapter 3). Data of women registered by SHM and who were pregnant 
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during the years 2016-2023 were combined with data from CBS. These data were 
analyzed within a secure CBS environment. Socio-demographic and economic 
characteristics of women diagnosed in the pregnancy were compared to a 
random selection of 1% of women without HIV who declared pregnancy-related 
health costs in 2020. To minimize the risk of data leading to the identification of 
an individual, results including less than 10 observations were not reported. 
Results are based on calculations by SHM using non-public microdata from 
Statistics Netherlands and Vektis C.V.

Results
529 (85%) out of the of 620 pregnant women with HIV registered and monitored 
by SHM between 2016-2023 could be combined with available CBS data in the 
same year as the onset of the pregnancy. 

Pregnant women with HIV and time of HIV diagnosis.
Of the women with HIV who were pregnant between 2016 and 2023, 458 were 
diagnosed with HIV before their pregnancy in the observation period, whilst 71 
women were diagnosed HIV during the pregnancy. 

Compared to already diagnosed women, newly diagnosed women were more 
often (Figure Box 8.1):
• aged below 25 years (24% vs 10%), 
• had a second generation migration background (18% vs 13%), 
• lived in a household without children (32% vs 16%) and 
• lived in a middle or low urbanized region (27% vs 22%)

Newly diagnosed women during the pregnancy
To identify socio-demographic and economic characteristics of women who were 
newly diagnosed with HIV during the pregnancy, socio-economical characteristics 
of the 71 newly diagnosed pregnant women were compared with 2,987 pregnant 
women without HIV. 

Compared to the general population of pregnant women without HIV, newly 
diagnosed women(Figure Box 8.1):
• more often had a first or second generation migration background (62% and 

18% vs 19% and 12%)
• more often had an income below 120% of the social minimum (30% vs 10%)
• more often lived in a household without children (32% vs 19%) and
• less often lived in a middle or low urbanized region (27% vs 42%).
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Conclusions 
Compared to pregnant women with a known HIV status, women who were 
newly diagnosed during a pregnancy in or after 2016 were younger and more 
often had a second generation migration background. When compared to the 
general population of pregnant women, women who were newly diagnosed with 
HIV in the pregnancy, more often lived in a household without children, and had 
a lower income. These data provide more insight into sub-populations of women 
with potentially higher HIV prevalence, which may help in developing prevention 
and screening strategies. Women newly diagnosed with HIV in the pregnancy 
more often had a migration background, including women with a second 
generation migration background. These are women who are born in the 
Netherlands and who had at least one parent who was born abroad. However, 
one fifth of newly diagnosed women did not have a migration background. This 
finding confirms the need of the universal pregnancy screening for HIV. 

Figure Box 8.1: Socio-demographic and socio-economical description of women with HIV and a documented 

pregnancy between 2016 and 2023.
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Number of pregnancies in women with HIV over time
In total, 940 pregnancies among the 620 women were reported between 2016 and 
2023. The absolute annual number of pregnancies in women with HIV in care in 
the Netherlands is following a downward trend from 151 in 2017 to 106 in 2022 
(Figure 8.1.)The median age of women in care was 45 years (IQR: 38-25) in 2016 and 
49 years (IQR: 41-58) in 2022. The downward trend in the absolute number of 
pregnancies is possibly reflecting the increasing age of women in care. The number 
of women newly diagnosed with HIV during pregnancy varied between 17 in 2017 
and three in 2022, but varied as a proportion of the total number of pregnancies 
per year, between 3-11%. The number of second, third or subsequent pregnancies  
in women who had already received an HIV diagnosis was approximately 80 per 
year (Figure 8.1).

Figure 8.1: Absolute number of first and subsequent pregnancies per year, stratified by whether HIV status was 

already known before pregnancy, or newly diagnosed during pregnancy. Note: there is backlog in data collection 

of pregnancy related data for pregnancies starting in the most recent year in the SHM database (2023). Therefore, 

the most recent calendar year is not shown in the figure. 
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Pregnancy-related characteristics
Overall, 620 women accounted for 940 registered pregnancies: 22% of the women 
had one registered pregnancy, 27% had two registered pregnancies, and 52% of the 
women had three or more registered pregnancies (Table 8.1B).

Table 8.1A: Maternal characteristics: of pregnant women with HIV registered and monitored by stichting hiv 

monitoring between 2016-2023

Total Nether-

lands

Sub-

Saharan 

Africa

Caribbean/

South 

America

Other p

Total number of women N (%) 620 170 (27.4) 276 (44.5) 82 (13.2) 92 (14.8)

HIV diagnosis before pregnancy 534 (86.1) 148 (87.1) 239 (86.6) 70 (85.4) 77 (83.7) 0.880

Newly diagnosed during 

pregnancy

86 (13.9) 22 (12.9) 37 (13.4) 12 (14.6) 15 (16.3)

Age at start of first pregnancy 

following HIV diagnosis

33.3  

(29.2 to 

37.0)

31.9  

(28.1 to 

35.9)

33.6  

(29.4 to 

37.0)

34.4  

(29.9 to 

38.1)

34.1  

(29.7 to 

38.6)

0.011

Median (IQR)

HIV transmission route

Heterosexual contact 548 (88.4) 151 (88.8) 252 (91.3) 79 (96.3) 66 (71.7) <0.001

Vertical transmission 39 (6.3) 9 (5.3) 6 (2.2) 1 (1.2) 23 (25.0)

Other~ 33 (5.3) 10 (5.9) 18 (6.5) 2 (2.4) 3 (3.3)

First CD4 count in pregnancy 547.0 

(380.0 to 

750.0)

611.0 

(447.0 to 

830.0)

498.5 

(360.8 to 

712.5)

590.0 

(362.5 to 

764.2)

500.0 

(371.2 to 

750.0)

0.021

Median (IQR)

CD4 percentage 32.2 

(23.4 to 

39.1)

36.9 

(28.2 to 

40.6)

28.8 

(21.8 to 

36.8)

35.0 

(21.8 to 

39.8)

32.3 

(26.1 to 

38.0)

0.018

Median (IQR)

First CD4 count when newly 

diagnosed during pregnancy

340.0 

(210.0 to 

453.0)

355.0 

(293.0 to 

520.0)

270.0 

(165.8 to 

432.8)

408.0 

(219.0 to 

470.0)

320.0 

(265.0 to 

390.0)

0.375

Median (IQR)

CD4 percentage when newly 

diagnoses during pregnancy

22.4  

(15.8 to 

26.0)

27.8  

(24.5 to 

33.3)

20.9  

(13.2 to 

23.0)

16.5  

(13.8 to 

21.9)

21.1 

(19.3 to 

22.8)

0.081

Median (IQR)

~  Mode of HIV transmission was exposure to contaminated blood (n=9), injecting drug use (n=3), unknown (n=21).
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Table 8.1B: Pregnancy-related characteristics of pregnant women with HIV registered and monitored by stichting 

hiv monitoring between 2016-2023

Total Nether-

lands

Sub-

Saharan 

Africa

Caribbean/

South 

America

Other p

Total number of pregnancies  

N (%)

940 252 (26.8) 430 (45.7) 119 (12.7) 139 (14.8)

Total number of pregnancies 

ever after 2016

3 487 (51.8) 114 (45.2) 248 (57.7) 61 (51.3) 64 (46.0) 0.039

2 249 (26.5) 75 (29.8) 96 (22.3) 34 (28.6) 44 (31.7)

1 204 (21.7) 63 (25.0) 86 (20.0) 24 (20.2) 31 (22.3)

Pregnancy outcome

Delivery after at least 24 weeks 617 (65.6) 168 (66.7) 278 (64.7) 73 (61.3) 98 (70.5) 0.276

Miscarriage or stillbirth,  

<24 weeks

201 (21.4) 48 (19.0) 100 (23.3) 23 (19.3) 30 (21.6)

Induced abortion, <24 weeks 119 (12.7) 35 (13.9) 50 (11.6) 23 (19.3) 11 (7.9)

Unknown 3 (0.3) 1 (0.4) 2 (0.5)

Mode of delivery

Vaginal 421 (44.8) 128 (50.8) 179 (41.6) 45 (37.8) 69 (49.6) 0.134

Caesarean, secondary 95 (10.1) 24 (9.5) 46 (10.7) 12 (10.1) 13 (9.4)

Caesarean, elective 94 (10.0) 15 (6.0) 47 (10.9) 16 (13.4) 16 (11.5)

Pregnancy duration was  

<24 weeks

324 (34.5) 84 (33.3) 153 (35.6) 46 (38.7) 41 (29.5)

Unknown 7 (1) 1 (<1) 6 (1) 0 0

Pregnancy duration

>=37 weeks 542 (57.7) 141 (56.0) 249 (57.9) 64 (53.8) 88 (63.3) 0.235

32-37 weeks 61 (6.5) 24 (9.5) 20 (4.7) 9 (7.6) 8 (5.8)

24-32 weeks 13 (1.4) 3 (1.2) 8 (1.9) 0 2 (1.4)

<24 weeks 324 (34.5) 84 (33.3) 153 (35.6) 46 (38.7) 41 (29.5)

Unknown 1|(<1) 0 1|(<1) 0 0

Birth weight (grams) 3100.0 

(2770.0 to 

3470.0)

3117.5 

(2693.8 to 

3411.0)

3100.0 

(2790.0 to 

3515.0)

3038.0 

(2780.0 to 

3470.0)

3115.0 

(2822.5 to 

3523.0)

0.639

Median (IQR)

Perinatal death 5 (0.5) 2 (0.8) 3 (0.7) 0 0 0.587
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Table 8.1C: ART initiation among pregnant women with HIV registered and monitored by stichting hiv monitoring 

between 2016-2023

Total Nether-

lands

Sub-

Saharan 

Africa

Caribbean/

South 

America

Other p

Total N (%) 617 168 (27.2) 278 (45.1) 73 (11.8) 98 (15.9)

Antiretroviral therapy started

Before pregnancy 521 (84.4) 145 (86.3) 232 (83.5) 61 (83.6) 83 (84.7) 0.724

During pregnancy 96 (15.6) 23 (13.6) 46 (16.5) 12 (16.4) 15 (15.3)

No antiretroviral therapy 

during pregnancy

0 0 0 0 0 0.011

Latest available plasma HIV 

RNA level prior to delivery

<50 copies/ml 586 (95.0) 163 (97.0) 257 (92.4) 71 (97.3) 95 (96.9) 0.286

50-500 copies/ml 17 (2.8) 4 (2.4) 10 (3.6) 2 (2.7) 1 (1.0)

>500 copies/ml 4 (0.6) 0 4 (1.4) 0 0

Unknown 10 (1.6) 1 (0.6) 7 (2.5) 0 2 (2.0)

Time between delivery and latest 

HIV RNA measurement (weeks)

Median (IQR) 2.6  

(1.0 to 4.3)

2.6  

(1.1 to 4.4)

2.6  

(0.9 to 4.1)

2.9  

(1.4 to 4.4)

2.6  

(0.8 to 4.2)

0.857

Pregnancy outcome
The 940 pregnancies resulted in 617 (65%) births ≥24 weeks (including both live 
and stillbirths), including 10 twin pregnancies. A total of 320 (34%) pregnancies 
ended in miscarriage or still birth <24 weeks or abortion; 201 (21%) were miscarriages 
or still births<24 weeks and 119 (13%) were abortions. For the remaining three (<1%) 
pregnancies, the outcome is unknown due to missing data.

Pregnancy duration, preterm birth and perinatal death
A total of 617 pregnancies lasted at least 24 weeks and are therefore counted as  
a birth. The duration of these pregnancies is known in 616 cases. Overall, 542 of 
617(88%) pregnancies lasted at least 37 weeks, whereas 74 (12%) pregnancies 
resulted in preterm birth (defined as a pregnancy duration of 24-37 weeks).  
The prevalence of preterm birth is higher compared to that in the general 
population (7%)29. It is worth noting that 44% of the preterm births had a pregnancy 
duration of 36 weeks.
Perinatal death, including antepartum death, occurred in five (1%) births. 
Congenital disorders were registered for 15 infants.
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Mode of delivery
If viral suppression during pregnancy can be achieved with ART, vaginal delivery 
is recommended for women with HIV10,11. However, in the presence of detectable 
HIV RNA levels at, or near the time of delivery, elective Caesarean section is 
recommended to minimise the risk of vertical transmission. The European AIDS 
Clinical Society (EACS) guidelines state that elective Caesarean section should be 
carried out if HIV RNA concentration is above 50 copies/ml in weeks 34-36 of 
pregnancy12, whereas Dutch guidelines allow a vaginal delivery with HIV RNA 
below 500 copies/ml and declining viral loads13. In such cases intravenous zidovudine 
is given during labour. 

Overall, 68% of newborns were delivered vaginally; 76% of the women of Dutch 
origin delivered vaginally, compared to 64% of women of SSA origin or 61% of 
women of Latin America or Caribbean origin. Fifteen percent of newborns were 
delivered by an elective Caesarean section and another 16% by a secondary 
Caesarean section.

In terms of mode of delivery, 98% of the women who delivered vaginally had an 
HIV RNA below 50 copies/ml. This figure was 94% for women who delivered  
by elective Caesarean section, and 91% for those with a secondary (unplanned) 
Caesarean section (p<0.0001). Among women who delivered by secondary 
Caesarean section, the HIV RNA was between 53 and 550 copies/ml. The most 
common reported reasons for Caesarean section were foetal distress and failure to 
progress in the second stage of labour.

A therapy (ART) uptake and therapy response in pregnant women

Therapy uptake
From 2016 onwards, during the 617 pregnancies lasting at least 24 weeks, all 
women received ART: in 521 (84%) pregnancies, women were already on ART at the 
time of conception, while in 96 (16%) pregnancies, ART was started during 
pregnancy (Table 8.1C).
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For 613 out of the 617 pregnancies, information on ART regimens was available. 
Figure 8.2A shows the most commonly used third-drug additions to the nucleoside 
analogue reverse transcriptase inhibitor (NRTI) backbone as part of ART in 
pregnant women and during delivery between 2016 and 2022. The use of integrase 
inhibitors (INSTI) in pregnancy increased from 4% in 2016 to 55% in 2022. This increase 
coincides with a decrease in the use of NNRTI-containing regimens from 30% in 
2016 to 7% in 2022 and a decrease in the use of PI from 55% to 23%(Figure 8.2C).  
In 13 pregnancies a two-drug regimen was used, which were combinations of 
NRTI+INSTI or PI+INSTI. 

Figure 8.2A: The most commonly used third-drug additions to the nucleoside analogue reverse transcriptase 

inhibitor (NRTI) backbone used as part of ART regimens during pregnancies in 2016-2022 with an minimum 

duration 24 weeks.
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Figure 8.2B: The nucleoside reverse transcriptase (NRTI) backbone used as part of ART regimens during pregnancies 

in 2016-2022 with an minimum duration 24 weeks. 
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ABC = abacavir; ATV = atazanavir; AZT = zidovudine; DRV = darunavir; DTG = dolutegravir; BIC = bictegravir;  
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Figure 8.2C: Antiretroviral class use stratified by calendar year period regimens during pregnancies in 2016-2022, 

with an minimum duration 24 weeks. Note: there is backlog in data collection of pregnancy related data for 

pregnancies starting in the most recent year in the SHM database (2023). Therefore, the most recent calendar 

year is not shown in the figure. 
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Figure 8.2B provides an overview of the components of the NRTI backbone used 
during pregnancy between 2016 and 2022. The most commonly prescribed backbone 
was the combination of tenofovir disoproxil fumarate and emtricitabine (TDF+FTC) 
(69%), followed by a combination of abacavir and lamivudine (ABC+3TC) (16%).

A switch in ART regimen was reported during 191 pregnancies. While no reason was 
documented in 5 cases, the most common documented reason for switching in the 
remaining pregnancies was pregnancy-related (n=128). In 40% of the pregnancy-
related switches a cobicistat-boosted regimen was discontinued. Other common 
pregnancy-related switches included ART that was switched from an integrase-
containing regimen to a protease inhibitor (darunavir or atazanavir). Other common 
switches were within the class of integrase inhibitors, particularly from dolutegravir 
or elvitegravir to raltegravir. After switching, 2% of the women used a regimen 
which included a non-preferred antiretroviral (ARV) agent, except in the special 
circumstances outlined in the most recent guidelines14.
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Due to reduced serum levels of cobicistat during the second and third trimesters  
of pregnancy, and hence also reduced levels of darunavir and elvitegravir  
when boosted with cobicistat, regimens containing cobicistat were no longer 
recommended during pregnancy from 2018 onwards15. In the Netherlands, cobicistat 
at the time of delivery was used in four pregnancies between 2018 and 2022.  
All women had an HIV RNA level below 50 copies/ml at the time of delivery.

Therapy response
Figure 8.3 shows the percentage of women on ART and their latest available  
plasma HIV RNA level prior to delivery. HIV RNA levels were categorised as below 
50 copies/ml, 50-500 copies/ml, and above 500 copies/ml.a 

In 97% of the overall births, the mothers had an HIV RNA level below 50 copies/ml 
at the time of delivery, and 3% had an HIV RNA level above 50 copies/ml.  
The proportion of women with an HIV RNA below 50 copies/ml at the time of 
delivery was above 95% in all years, with exception of 2017. 

In total, 20 women had HIV RNA levels above 50 copies/ml (50-500 copies/ml: n=16, 
>500 copies/ml: n=4, median RNA=128 copies/ml; minimum=53, maximum= 15500) 
prior to delivery.

a   Dutch guidelines allow a vaginal delivery with HIV RNA below 500 copies/ml and declining viral loads13 or with a undetectable HIV RNA 

<50 or <20 copies/ml, depending on the used assay. Elite controller or long-term non-progressor refers to an individual with HIV who is able 

to control HIV without ART and maintain a CD4 cell count in normal range.
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Table 8.2: Overview of characteristics of women with a detectable HIV RNA level prior to delivery.

Women with detectable HIV RNA 20 (n,%)

Newly diagnosed during pregnancy 8 (40) 6 women were diagnosed after the first trimester.

ART initiated during pregnancy 8 (40)

ARV at time of detectable HIV RNA*

INSTI-containing 9 (45)

NNRTI-containing 2 (10)

PI-containing 8 (40)

Unknown regimen 1 (5)

Mode of delivery RNA (minimum; maximum)

Caesarean section 13 (65) 53, 15500 copies/ml

Vaginal 6 (30) 70, 1003 copies/ml

Unknown 1 (5)

Zidovudine during delivery

Yes 13 (65)

No 6 (30)

Unknown 1 (5)

Evaluation of drugs resistance 14 4/14 women with a sequence were found to have 

high-level drug-resistance to at least one NNTRI;  

3/4 had a sequence within 4 months after the start of 

ART and for 1 woman resistance was evaluated for the 

first time more than 4 months after ART was initiated 

and was evaluated in the pregnancy.

*None of the women used a two-drug regimen at time of detectable HIV RNA

At time of database closure, no vertical transmission was reported among the 
infants born to mothers who had HIV RNA levels above 50 copies/ml at the time of 
delivery.
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Figure 8.3: Distribution of women using ART with their latest HIV RNA levels prior to delivery: <50 copies/ml, 

50-500 copies/ml, or >500 copies/ml for pregnancies with a minimum duration of 24 weeks. 
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Note: there is backlog in data collection of pregnancy related data for pregnancies starting in the most recent 

year in the SHM database (2023). Therefore, the most recent calendar year is not shown in the figure.

Vertical transmission rate in the Netherlands
Between 2016 and 2023, 617 births were registered in the Netherlands among 
mothers who knew they had HIV prior to conception, or were first diagnosed 
during pregnancy. All mothers received ART during their pregnancy. Vertical 
transmission in the Netherlands has become extremely rare and this resulted in a 
very low vertical transmission rate in pregnant women on ART in the Netherlands, 
which is in line with low reported vertical transmission rates in other western 
European countries16,17,18,19. To avoid inadvertently identification of individuals  
in cases of rare events (which we defined as <5), we will not report the rate of  
vertical transmission. 
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Postpartum follow up
Postpartum follow up was defined as the first 12 months after delivery and was 
considered for all pregnancies with a minimum duration of 24 weeks. Here we 
describe therapy and virological suppression rates during the postpartum period, 
as well as breastfeeding rates.

Therapy
Of the 617 pregnancies lasting 24 weeks or longer, 81 were excluded from this 
analysis: 57 because of insufficient follow up between delivery and the time of 
database closure; and 24 because the women were no longer in care (one had moved 
abroad and nine were reported as lost to care during the postpartum period). 

For the remaining 536 pregnancies in 436 women, ART was initiated before 
conception or during pregnancy in 80% and 20% of cases, respectively. The majority 
of women used an integrase inhibitor-containing regimen during the postpartum 
period (47%). The use of integrase inhibitor increased from 24% in 2016, to 58% in 
2020 and 61% in 2023. 

In 34 of these 536 pregnancies, ART was discontinued postpartum:
• The most common documented reason was a decision by the patient (n=21).
• In two cases the documented reason was elite controller or long-term non- 

progressor.b

• In 3 cases the documented reason was toxicity. 
• And in 8 cases the documented reason was end of pregnancy.

In 15 out of the 34 cases, therapy was restarted after a median of five weeks (IQR 
3-11). In the remaining 19 cases, ART was not restarted postpartum, however  
12 women did start again after the postpartum period had ended. Six women did 
not have a documented restart of ART at the time of database closure.

Virological outcome
Detectable viremia postpartum was defined as at least one HIV RNA measurement 
above 50 copies/ml during the postpartum period. On the basis of this definition: 
• Detectable HIV RNA >50 copies/ml was observed in 14% of the 536 pregnancies 

analysed. When taking into account >200 copies/ml, 9% of the pregnancies had 
a detectable HIV RNA.

b   Elite controller or long-term non-progressor refers to an individual with HIV who is able to control HIV without ART and maintain a  

CD4 cell count in normal range.
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For the subset of women with documented continued use of ART postpartum:
• 55 (11%) had an HIV RNA level above 50 copies/ml (median HIV RNA=257 copies/ml, 

minimum=52 and maximum=85900 copies/ml)
• and 31 (6%) had a HIV RNA level above 200 copies/ml, 
• 23 of whom had more than one episode of an HIV RNA level above 50 copies/ml 

during the postpartum period. 
• Twelve of the 55 women with an HIV RNA above 50 copies/ml were newly 

diagnosed with HIV during the pregnancy, whilst 43 women were diagnosed 
before the onset of the pregnancy and had also already started ART.  
Seventy-four percent (n=32) had earlier episodes of detectable HIV RNA levels 
more than 6 months after the start of ART.

In the 34 women who discontinued the use of ART postpartum:
• 19 (56%) experienced viral rebound (median HIV RNA=19,800 copies/ml, 

minimum 617 and maximum 450000 copies/ml). 
• 13 women had an undetectable HIV RNA level during the post-partum period, 

including 8 women who did not restart ART after discontinuing therapy during 
the postpartum period;
-   Three of these 8 women continued to report high CD4 cell counts and low HIV 

RNA levels in the absence of ART; 
-   Three experienced a viral rebound after the postpartum period; 
-   Five cases remained virally suppressed (two of whom eventually restarted ART).

Breastfeeding
The option of breastfeeding for women with sustained virological suppression is 
discussed based on shared decision-making in the Netherlands. Breastfeeding in 
such cases is recommended for a maximum of six months.

Breastfeeding data were available for 470 of the 536 pregnancies, and was  
reported in 39 pregnancies (the duration of breastfeeding was not documented).  
It is noteworthy that all women had documented use of ART and that all except 
one women had HIV RNA levels below 50 copies/ml during the first 6 months of 
the postpartum period. In one case the measured HIV RNA was below 75 copies/ml 
and the subsequent HIV RNA measurement was also undetectable, it is not 
registered if the mother was breastfeeding at time of these HIV RNA measurements. 
The median number of HIV RNA measurements during the first 6 months after 
delivery among the 39 pregnancies with reported breastfeeding was 2 HIV RNA 
measurements (IQR 1-4 measurements). No cases of vertical transmission were 
documented.
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Summary and conclusions
All women with a registered pregnancy since 2016 have received ART during their 
pregnancy. More than 97% had an HIV RNA level below 50 copies/ml around the 
time of delivery and 99% had an HIV RNA level below 500 copies/ml. Vertical 
transmission in the Netherlands has become very rare, resulting in a very low 
vertical transmission rate in pregnant women using ART during the period 2016  
to 2023. This finding is comparable to the low figures reported in other western 
European countries16,17,18,19.

A small proportion of women had detectable HIV RNA levels near the time of 
delivery. This included women who were newly diagnosed with HIV and thus 
started ART during the pregnancy, and women who were already using ART at 
conception but had earlier episodes of detectable HIV RNA levels. To maintain a 
low rate of vertical transmission of HIV, it is important to provide multidisciplinary 
care for – and close monitoring of – women newly diagnosed with HIV after 
conception, as well as those with a history of virological failure.

Although most women were aware of their HIV status prior to their pregnancy, 
14% were newly diagnosed during pregnancy. Based on SHM data, 27% of the 
women originated from the Netherlands and 73% were of non-Dutch origin. 
Interestingly, a substantial number of women who were newly diagnosed in their 
pregnancy had an earlier recorded negative HIV test. Unfortunately data on the 
reason for these earlier tests is not collected. Hence it is not known whether these 
tests were part of the national pregnancy screening brought about by an earlier 
pregnancy, or because of other underlying reasons for testing.
In most of newly diagnosed women, the diagnosis was a result of the national 
pregnancy screening for HIV, syphilis and hepatitis B (PSIE)21. This screening is 
offered to all women in the first trimester of pregnancy. However, our data showed 
that some women received their HIV diagnosis during the second or third trimester 
of pregnancy, which could complicate the timely start of ART. It should be pointed 
out that in the general population timely screening within PSIE is only achieved in 
75% of all women22. This may be a result of late booking of the first antenatal 
clinical visit. However, PSIE reports a decline in timely screening since the 
introduction of the non-invasive prenatal testing (NIPT)21. This test was allowed 
after 11 weeks of pregnancy and may result in taking a single blood sample to test 
for HIV, HBV and syphilis as well as the NIPT test, at the same time. 
Due to technical improvements, the NIPT is offered from 10 weeks pregnancy 
onwards as from April 2023 as part of the national pre- and neonatal screening 
programme20.
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Finally, ART has been recommended for all individuals regardless of CD4 cell count 
since 2015, including postpartum. We observed an increasing proportion of women 
who received integrase inhibitors during pregnancy as well as during the 
postpartum period. From 2016 onwards, 11% of women who continued to use ART 
postpartum had at least one episode of viraemia. In earlier studies, adherence to 
therapy has been reported to deteriorate during the postpartum period23,24,25,26,27,28. 

The proportions of preterm births and Caesarean sections among women with 
HIV were higher than those observed in the general population (12% and 31% 
compared to 7% and 17%29). Other studies have found a high prevalence of caesarean 
sections in women with undetectable HIV RNA levels30, compared to the general 
population31 or a higher rate of premature delivery40. However as invasive perinatal 
procedures, such as foetal blood sampling or the placement of a foetal scalp 
electrode, are contraindicated in women with HIV13 the threshold to perform a 
Caesarean section is generally lower. It is not clear whether this lower threshold 
contributed to the higher number of Caesarean sections observed. In addition, 
premature delivery has been linked to ART use, especially in the first 12 weeks of 
pregnancy32,33,34. As the aetiology of preterm delivery is complex and multifactorial, 
it is unclear whether this or other, for example socio-economic factors, can explain 
the high proportion of preterm births35. The association between various ARVs and 
adverse pregnancy outcomes, including low birthweight, has been evaluated in 
different studies, with conflicting results36. 

Recommendations
As a result of changes in the guidelines concerning treatment of HIV in 2015, ART 
is more likely to be used at conception and continued post-delivery. This is expected 
to result in a greater number of women with undetectable HIV RNA levels earlier 
in their pregnancy and around the time of delivery.

Women with HIV who start ART during pregnancy require a high degree of 
support; not only during the pregnancy itself to ensure suppressed HIV RNA levels 
at the time of delivery, but also post-partum to maintain adherence to ART, 
especially if they wish to breastfeed. As an alternative to formula feeding, some 
care providers now discuss the option of breastfeeding (for a maximum period of 
six months) with women who have sustained undetectable viremia and no issues 
with therapy or visit adherence, based on shared decision-making. This is not (yet) 
common practice throughout the Netherlands, but is expected to become more 
common in the next few years. Women who decide to exclusively breastfeed 
should be closely monitored clinically and virologically, along with their infants37,38. 
In the Netherlands, this monitoring is described in the HIV exposure follow up 
protocol for newborns39. 



341

8. Pregnancies in women with HIV in the Netherlands

References
1. UNAIDS. Global report: UNAIDS report on the global AIDS epidemic 2012. vol. 

UNAIDS/JC2 (2012).
2. De Cock, K.M. et al. Prevention of mother-to-child HIV transmission in resource-

poor countries: translating research into policy and practice. JAMA 283, 1175–82 
(2000).

3. Coll, O. et al. Vertical HIV-1 Transmission Correlates with a High Maternal  
Viral Load at Delivery. J. Acquir. Immune Defic. Syndr. Hum. Retrovirology 14, 
26–30 (1997).

4. Boer, K. et al. The AmRo study: pregnancy outcome in HIV-1-infected women 
under effective highly active antiretroviral therapy and a policy of vaginal 
delivery. BJOG An Int. J. Obstet. Gynaecol. 114, 148–155 (2007).

5. Cooper, E.R. et al. Combination antiretroviral strategies for the treatment of 
pregnant HIV-1-infected women and prevention of perinatal HIV-1 transmission. 
J. Acquir. Immune Defic. Syndr. 29, 484–94 (2002).

6. DHHS. Perinatal, Panel on Treatment of HIV-Infected Pregnant Women and 
Prevention of Transmission: Recommendations for Use of Antiretroviral Drugs 
in Pregnant HIV-1- Infected Women for Maternal Health and Interventions to 
Reduce Perinatal HIV Transmission in th. August 6, 2015 http://aidsinfo.nih.
gov/contentfiles/lvguidelines/PerinatalGL.pdf. (2015).

7. Mulder-Folkerts, D.K.F. et al. [Less refusal to participate in HIV screening 
among pregnant women in the Amsterdam region since the introduction of 
standard HIV screening using the opting-out method]. Ned. Tijdschr. Geneeskd. 
148, 2035–2037 (2004).

8. van Sighem, A.I. et al. Monitoring Report 2019. Human Immunodeficiency 
Virus (HIV) Infection in the Netherlands. https://www.hiv-monitoring.nl/
application/files/4115/7616/1682/HIV_Monitoring_Report_2019_update_
dec_2019.pdf (2019).

9. Heffron, R. et al. A prospective study of the effect of pregnancy on CD4 counts 
and plasma HIV-1 RNA concentrations of antiretroviral-naive HIV-1-infected 
women. J. Acquir. Immune Defic. Syndr. 65, 231–6 (2014).

10. Rowland, B.L., Vermillion, S. T. & Soper, D. E. Scheduled cesarean delivery and 
the prevention of human immunodeficiency virus transmission: A survey of 
practicing obstetricians. Am. J. Obstet. Gynecol. 185, 327–331 (2001).

11. Stringer, J.S., Rouse, D. J. & Goldenberg, R.L. Prophylactic cesarean delivery for 
the prevention of perinatal human immunodeficiency virus transmission: the 
case for restraint. JAMA 281, 1946–1949 (1999).

12. European Aids Clinical Society. Guidelines. Version 10.0, November 2019. (2019).
13. Nederlandse Vereniging van HIV Behandelaren. Richtlijn HIV. http://richtlijnhiv.

nvhb.nl/ (2017).

http://aidsinfo.nih.gov/contentfiles/lvguidelines/PerinatalGL.pdf
http://aidsinfo.nih.gov/contentfiles/lvguidelines/PerinatalGL.pdf
https://www.hiv-monitoring.nl/application/files/4115/7616/1682/HIV_Monitoring_Report_2019_update_dec
https://www.hiv-monitoring.nl/application/files/4115/7616/1682/HIV_Monitoring_Report_2019_update_dec
https://www.hiv-monitoring.nl/application/files/4115/7616/1682/HIV_Monitoring_Report_2019_update_dec
http://richtlijnhiv.nvhb.nl/
http://richtlijnhiv.nvhb.nl/


342

HIV Monitoring Report 2024

14. Panel on treatment of pregnant women with HIV infection and prevention of 
perinatal transmission. Recommendations for the Use of Antiretroviral Drugs 
in Pregnant Women with HIV Infection and Interventions to Reduce Perinatal 
HIV Transmission in the United States. https://clinicalinfo.hiv.gov/en/
guidelines/perinatal/whats-new-guidelines (2021).

15. Boyd, S.D. et al. Cobicistat-containing antiretroviral regimens are not 
recommended during pregnancy. AIDS 33, 1089–1093 (2019).

16. Townsend, C.L. et al. Low rates of mother-to-child transmission of HIV  
following effective pregnancy interventions in the United Kingdom and 
Ireland, 2000-2006. AIDS 22, 973–81 (2008).

17. Warszawski, J. et al. Mother-to-child HIV transmission despite antiretroviral 
therapy in the ANRS French Perinatal Cohort. AIDS 22, 289–99 (2008).

18. Prieto, L.M. et al. Low rates of mother-to-child transmission of HIV-1 and risk 
factors for infection in Spain: 2000-2007. Pediatr. Infect. Dis. J. 31, 1053–8 (2012).

19. Mandelbrot, L. et al. No Perinatal HIV-1 Transmission From Women With 
Effective Antiretroviral Therapy Starting Before Conception. Clin. Infect.  
Dis. civ578 (2015) doi:10.1093/cid/civ578.

20. Gezondheidsraad. WBO: de niet-invasieve prenatale test (NIPT) als bevolkings-
onderzoek. (2023).

21. C.P.B. van der Ploeg (TNO), A. Ernst (RIVM), M. van L. (RIVM). Prenatale Screening 
Infectieziekten en Erytrocyten- immunisatie (PSIE) Procesmonitor 2021. (2023).

22. Rivm. Prenatale Screening Infectieziekten en Erytrocyten-immunisatie (PSIE) 
2019.

23. Laine, C. et al. Adherence to antiretroviral therapy by pregnant women infected 
with human immunodeficiency virus: a pharmacy claims-based analysis. 
Obstet. Gynecol. 95, 167–173 (2000).

24. Ickovics, J.R. et al. Prenatal and Postpartum Zidovudine Adherence Among 
Pregnant Women with HIV Results of a MEMS Substudy from the Perinatal 
Guidelines Evaluation Project. J. Acquir. Immune Defic. Syndr. 30, 311–315 (2002).

25. Bardeguez, A.D. et al. Adherence to antiretrovirals among US women during 
and after pregnancy. J. Acquir. Immune Defic. Syndr. 48, 408–17 (2008).

26. Mellins, C. a et al. Adherence to antiretroviral treatment among pregnant and 
postpartum HIV-infected women. AIDS Care 20, 958–968 (2008).

27. Rana, A.I., Gillani, F.S., Flanigan, T.P., Nash, B.T. & Beckwith, C.G. Follow-up  
care among HIV-infected pregnant women in Mississippi. J. Women’s Heal.  
19, 1863–7 (2010).

28. Huntington, S. et al. The risk of viral rebound in the year after delivery in 
women remaining on antiretroviral therapy. AIDS 29, 2269–2278 (2015).

29. Perined | Home. https://www.perined.nl/.

https://clinicalinfo.hiv.gov/en/guidelines/perinatal/whats-new-guidelines
https://clinicalinfo.hiv.gov/en/guidelines/perinatal/whats-new-guidelines
https://www.perined.nl/


343

8. Pregnancies in women with HIV in the Netherlands

30. Aebi-Popp, K. et al. Missed opportunities among HIV-positive women to 
control viral replication during pregnancy and to have a vaginal delivery.  
J. Acquir. Immune Defic. Syndr. 64, 58–65 (2013).

31. Ørbaek, M. et al. Assessment of mode of delivery and predictors of emergency 
caesarean section among women living with HIV in a matched-pair setting 
with women from the general population in Denmark, 2002-2014. (2017) 
doi:10.1111/hiv.12519.

32. O’Brien, B.E. et al. Repeat Pregnancies Among US Women Living With HIV  
in the SMARTT Study: Temporal Changes in HIV Disease Status and Predictors 
of Preterm Birth. J. Acquir. Immune Defic. Syndr. 85, 346–354 (2020).

33. Uthman, O.A. et al. Timing of initiation of antiretroviral therapy and adverse 
pregnancy outcomes: a systematic review and meta-analysis. lancet. HIV 4, 
e21–e30 (2017).

34. Snijdewind, I.J.M. et al. Preconception use of cART by HIV-positive pregnant 
women increases the risk of infants being born small for gestational age.  
PLoS One 13, (2018).

35. Klumper, J., Ravelli, A.C.J., Roos, C., Abu-Hanna, A. & Oudijk, M.A. Deprived 
neighborhoods and spontaneous preterm birth: A national cohort study. Eur.  
J. Obstet. Gynecol. Reprod. Biol. 274, 88–95 (2022).

36. Saleska, J.L., Turner, A. N., Maierhofer, C., Clark, J. & Kwiek, J. J. Use of Antiretroviral 
Therapy During Pregnancy and Adverse Birth Outcomes Among Women 
Living With HIV-1 in Low- and Middle-Income Countries: A Systematic Review. 
J. Acquir. Immune Defic. Syndr. 79, 1–9 (2018).

37. European Aids Clinical Society. No Title. http://www.eacsociety.org/files/2018_
guidelines-9.1-english.pdf (2018).

38. Kahlert Christian, R. et al. Is breastfeeding an equipoise option in effectively 
treated HIV-infected mothers in a high-income setting? Swiss Med. Wkly.  
148, (2018).

39. PHON. Update landelijk HIV expositie protocol neonaten, inclusief follow-up 
pasgeborene en kind. (2023).

40. Paioni P., Capaul M., Brunner A. et al. Cohort profile: the Swiss Mother and 
Child HIV Cohort Study (MoCHiV). BMJ OPen 2024; 14:e086543. doi: 10.1136/
bmjopen-2024-086543

http://www.eacsociety.org/files/2018_guidelines-9.1-english.pdf
http://www.eacsociety.org/files/2018_guidelines-9.1-english.pdf

	1. HIV in the Netherlands 
	2. Prior use of pre-exposure prophylaxis 
	3. Identifying gaps in HIV care in the Netherlands using data from Statistics Netherlands 
	4. Response to antiretroviral therapy 
	5. Morbidity and mortality 
	6. Viral hepatitis 
	7. Children with HIV 
	8. Pregnancies in women with HIV 
	9. Quality of care 
	10. The Amsterdam Cohort Studies (ACS) on  HIV infection: annual report 2023 
	11. Curaçao 
	Acknowledgements
	Stichting hiv monitoring organisation
	Publications 2023-2024

	Knop 15: 
	Pagina 2: 
	Pagina 4: 
	Pagina 6: 
	Pagina 8: 
	Pagina 10: 
	Pagina 12: 
	Pagina 14: 
	Pagina 16: 
	Pagina 18: 
	Pagina 20: 
	Pagina 22: 
	Pagina 24: 

	Knop 16: 
	Pagina 2: 
	Pagina 4: 
	Pagina 6: 
	Pagina 8: 
	Pagina 10: 
	Pagina 12: 
	Pagina 14: 
	Pagina 16: 
	Pagina 18: 
	Pagina 20: 
	Pagina 22: 
	Pagina 24: 



