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a b s t r a c t 

Objectives: Integrated strategies for early HIV diagnosis and treatment among pregnant women with HIV 

(pWWH) have reduced mother-to-child transmission (MTCT) to below 2%. We aim to evaluate pregnancy 

outcomes and antiretroviral therapy (ART) changes in pWWH during pregnancy planning and delivery. 

Methods: We included pWWH enrolled in the ICONA Cohort in 2011-2024. Wilcoxon rank-sum and 

Chi-squared or Fisher’s exact tests described population characteristics. ART modifications, maternal im- 

munovirological status, and MTCT rates were analyzed. Multivariable regression analysis assessed the 

likelihood of viral suppression at delivery. 

Results: 419 pregnancies in 311 pWWH were evaluated; outcomes were available for 333 pregnancies 

(100 ART-naive, 233 ART-experienced) in 255 pWWH: 267 live-born births (80%), 35 miscarriages, 28 

voluntary interruptions, 2 stillbirths, and 1 intrauterine death. HIV was diagnosed during pregnancy in 

83 women. ART changes occurred in 29.6% of ART-naïve during pregnancy. Among ART-experienced, 6% 

changed in the six months before pregnancy, 25.8% during the first trimester, and 4.7% afterward. Teno- 

fovir disoproxil/emtricitabine was the most used backbone. A significant proportion of pregnancies were 

exposed to PIs, but use of INSTIs increased over time. Caesarean section occurred in 44.4%, vaginal deliv- 

eries in 24.9%. Two HIV-positive newborns were observed (1.1%). 

Conclusion: Despite improved viral suppression, late or missed HIV diagnoses during pregnancy continue 

to drive MTCT. Strengthening early HIV testing, antenatal care access, and retention in care is critical to 

eliminate perinatal transmission. 

© 2026 The Authors. Published by Elsevier Ltd on behalf of International Society for Infectious Diseases. 

This is an open access article under the CC BY-NC-ND license 

( http://creativecommons.org/licenses/by-nc-nd/4.0/ ) 
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An estimated 1.3 million women and girls living with HIV 

WWH) become pregnant worldwide each year [ 1 ]. In 2023, ap- 

roximately 84% of pregnant women with HIV (pWWH) were re- 

eiving antiretroviral therapy (ART) and associated services, up 

rom 49% in 2010, though there were significant variations be- 

ween countries. Nevertheless, approximately 190,0 0 0 pWWH did 

ot receive ART in 2023. More than half (58%) of these were from 

est and Central Africa, 23% from East and Southern Africa, and 

round 10% from Asia and the Pacific [ 2 ]. 

While there has been a global decline in new HIV diagnoses 

mong children aged 0-14 years, this decline has slowed in re- 

ent years. By 2023, there were approximately 120,0 0 0 new HIV 

ases in children, 80% of which were in sub-Saharan Africa [ 3 ]. 

hallenges in reducing the number of HIV mother-to-child trans- 

issions (MTCT) include HIV testing and retention in care during 

regnancy, as well as appropriate management of ART, delivery 

nd breastfeeding [ 4 , 5 ]. In the Italian context, data from the na-

ional pediatric HIV registry show that implementation of targeted 

revention strategies and real-world ART use has substantially de- 

reased MTCT rates [ 6 ]. 

Although the availability of ART and the application of ART 

uidelines during pregnancy are supposed to be universal in high- 

ncome countries, several vulnerable groups may still be excluded 

rom these interventions, contributing to the persistence of vertical 

IV transmission. 

Our aims are to investigate HIV diagnosis, antiretroviral therapy 

nd changes, and pregnancy outcomes during and prior to preg- 

ancy in pWWH living in a high-income country. 

aterials and methods 

tudy design and population 

This is a retrospective study including all available pregnancies 

f women enrolled in the ICONA (Italian Cohort Naïve Antiretrovi- 

als) Foundation Cohort Study from 2011 to 2024. The ICONA Foun- 

ation Cohort is a nationwide prospective observational cohort, 

stablished in 1997 that includes, adult persons with HIV (PWH) 

ho are ART-naïve at enrolment. All participants sign informed 

onsent prior to enrolment at each local clinical site. Details of 

he cohort have been described elsewhere [ 7 ]. Pregnancy-specific 

nformation, including gestational age, delivery mode, obstetric 

omplications, and infant HIV status, is collected in a dedicated 

ection of the ICONA database. Missing data were retrospectively 

ompleted through review of clinical charts at participating cen- 

ers. Data collection was covered by the existing ICONA informed 

onsent, and all procedures followed ethical guidelines and privacy 

egulations. 

Demographic, clinical, immunovirological, and ART data were 

ollected from the ICONA database. Additional data on pregnan- 

ies were specifically requested from the centers, including preg- 

ancy outcomes (voluntary interruption, miscarriage, preterm de- 

ivery, intrauterine fetal death and live birth), mode of delivery and 

eonatal status, especially HIV status. 

The date of conception (start of pregnancy) was estimated 

ased on gestational age at birth, or, if this information was un- 

vailable, assumed to be 38 weeks prior to delivery. 

The date of HIV diagnosis was defined as the date of the first 

ositive test. HIV diagnosis occurred during pregnancy if the date 

f the first test occurred after the date of the last menstrual period. 

nly pregnancies occurring after HIV diagnosis (or during which 

IV was diagnosed) are now included in the analysis. 

Preterm birth was defined as delivery before 37 completed 

eeks; caesarean section was elective if performed before mem- 
2

ranes rupture or labor onset, and nonelective if performed other- 

ise. HIV in newborns was diagnosed by antibody positivity after 

8 months, or by HIV RNA or DNA positivity within the first 48 

ours of life. Infant infection was confirmed according to standard 

ediatric guidelines, typically requiring at least two positive viro- 

ogical tests at separate time points. 

CD4 + T lymphocytes (CD4) and HIV RNA at the beginning of 

regnancy were the first available value during pregnancy. Simi- 

arly, we considered CD4 and HIV RNA levels at delivery to be mea- 

urements closest to the time of delivery, nonetheless taken within 

he last trimester of pregnancy. HIV viral load (VL) > 50 copies/ml 

as considered detectable. 

Pregnancies were assigned to ART-naive or ART-experienced 

roup based on ART use at pregnancy start. ART regimens in naive 

omen refer to treatments started after pregnancy began. Therapy 

hanges at the start of pregnancy were those occurring between 6 

onths before pregnancy and the end of the first trimester, and 

hanges during pregnancy as those occurring for any reason after 

2 weeks’ gestation. 

tatistical analyses 

Median [interquartile range, IQR] values and absolute (rela- 

ive) frequencies were used to describe demographic and clini- 

al characteristics - continuous and categorical, respectively - of 

WWH. Wilcoxon rank-sum and Chi-squared or Fisher’s exact tests 

ere used to compare continuous and categorical characteristics, 

espectively, of: (i) ART-naïve and ART-experienced pWWH, and 

ii) pWWH who had one pregnancy and pWWH who had mul- 

iple pregnancies during the period considered. Univariable lo- 

istic regression was used to evaluate potential risk factors for 

iral suppression (VS) at delivery in live-born pregnancies. The 

isk factors considered were: AIDS diagnosis, CD4 count at the 

rst trimester, detectable viral load at the first trimester, Italian- 

orn status, weeks of ART during pregnancy (calculated as the 

ifference between delivery date and ART initiation date), cal- 

ndar year, and mode of HIV transmission. Variables with a 

 -value < 0.1 in univariable analyses were also included in a mul- 

ivariable logistic regression model. All the analyses were con- 

ucted using SAS software (version 9.4, SAS Institute Inc., Cary, 

C, USA). A P -value less than 0.05 was considered statistically 

ignificant. 

esults 

omen characteristics 

Of the 2595 WWH enrolled in the ICONA Foundation Study co- 

ort between 2011 and 2024, 311 became pregnant after enrol- 

ent. Outcomes were available for 255 pWWH with at least one 

regnancy: 98 (38.4%) were ART-naïve and 157 (61.6%) were ART- 

xperienced ( Figure 1 ). The demographic and clinical characteris- 

ics of the entire pWWH cohort, divided into ART-naïve and ART- 

xperienced groups, are presented in Table 1 . 

The median age at first pregnancy of the entire cohort was 

2 years (IQR: 28-36). Compared to ART-experienced pWWH, 

RT-naive were more often of non-Caucasian ethnicity (61.2% vs 

7.6%, P = 0.003), and had experienced fewer AIDS-related events 

0% vs 13.4%, P < 0.001). Sexual intercourse was the mode of 

ransmission for most women in both groups. In terms of viro- 

mmunological profile, experienced women had slightly lower CD4 

adir values than naïve (269 [IQR: 133-388] vs 374 [IQR: 261-525] 

ells/mm3 , P < 0.001). At enrolment in the ICONA cohort, both 

roups exhibited a favorable viro-immunological profile. However, 

t the time of their first pregnancy after enrolment, ART-naïve 

WWH had a lower CD4 count compared to experienced ones 
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Figure 1. Diagnosis of HIV during pregnancy (a) and pregnancy outcomes (b). 57/255 pWWH (22.4%) had more than one pregnancy: 40 (15.7%) 2, 13 (5.1%) 3 and 4 (1.6%) 4 

pregnancies, respectively. ∗ two women were naïve during their first pregnancy and remained ART-naive for their second (and last) pregnancy during the period considered. 

Table 1 

Demographic and clinical characteristics of the entire cohort of pWWH, and divided into ART-naïve and ART-experienced. 

Variables Total 

N = 255(100%) 

ART-naive 

N = 98(38%) 

ART-experienced 

N = 157(62%) 

P -value 

Age (years) at first pregnancy, median 

[IQR] 

32 [28-36] 30 [25-35] 33 [29-37] < 0.001 

Ethnicity, n (%) 0.003 

Asian 5 (2) 1 (1) 4 (2.6) 

Black 88 (34.5) 45 (45.9) 43 (27.4) 

Caucasian 136 (53.3) 38 (38.8) 98 (62.4) 

Hispanic-Latino 23 (9) 12 (12.2) 11 (7.0) 

Other/Unknown 3 (1.2) 2 (2) 1 (0.6) 

Education level, n (%) 0.011 

Lower instruction 66 (25.9) 23 (23.5) 43 (27.4) 

Higher instruction 77 (30.2) 23 (21) 56 (35.7) 

Unknown 112 (43.9) 54 (55.1) 58 (36.9) 

Mode of HIV transmission, n (%) 0.160 

Heterosexual contact 229 (89.8) 91 (92.9) 138 (87.9) 

IDU 12 (4.7) 5 (5.1) 7 (4.5) 

Other/Unknown 14 (5.5) 2 (2) 12 (7.6) 

AIDS diagnosis, n(%) 21 (8.2) 0 (0.0) 21 (13.4) < 0.001 

Positive HCVAb at enrolment, n(%) 

(N = 254) 

20 (7.9) 4 (4.1) 16 (10.3) 0.095 

Positive HBsAg at enrolment, 

n(%)(N = 254) 

8 (3.2) 2 (2) 6 (3.9) 0.715 

Zenith HIV RNA (log10 copies/ml) at 

enrolment, median [IQR] 

4.5 [3.9-5.1] 4.2 [3.4-4.8] 4.7 [4.1-5.3] < 0.001 

Nadir CD4 + at enrolment, median 

[IQR] 

310 [164-452] 374 [261-525] 269 [133-388] < 0.001 

CD4 T (cell/mmc) at first pregnancy, 

median [IQR] (N = 209) 

534 [354-777] 403 [286-595] 586 [402-820] < 0.001 

HIV RNA (log10 copies/ml) at first 

pregnancy, median [IQR] (N = 212) 

1.6 [1.3-4.0] 4.4 [3.9-4.8] 1.3 [1.1-1.6] < 0.001 

Detectable VL at first pregnancy, n 

(%) (n = 212) 

86 (40.8) 57 (91.9) 29 (19.5) < 0.001 

The bold values indicate the statistically significant variables. 
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403 [IQR: 286-595] vs 586.5 [IQR: 402-820] cells/mm3 , P < 0.001) 

nd, as expected, higher HIV RNA levels (4.4 [IQR: 3.9-4.8] vs 1.3 

IQR: 1.1-1.6], P < 0.001). 

83 women were diagnosed with HIV during pregnancy [41 

49.4%) in the first trimester, 35 (42.2%) in the second trimester, 

nd 7 (8.4%) in the third trimester, respectively]. Of these, 76 
3

91.6%) initiated ART during pregnancy, while 7 (8.4%) did not 

eceive any treatment (one woman was diagnosed in the third 

rimester and the remaining six women did not receive treat- 

ent due to loss to follow-up, late engagement in care, or because 

he pregnancy ended in termination or miscarriage before therapy 

ould be started). 
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Table 2 

Univariable and multivariable analysis of risk factors associated with detectable VL at delivery. 

Univariable analysis Multivariable analysis 

Variable 

OR [95%CI] 

N = 239 P -value 

aOR [95%CI] 

N = 196 P -value 

AIDS diagnosis (Yes vs No) 0.446 [0.057-3.504] 0.432 - - 

CD4 T (cell/mmc) at first 

trimester (N = 197) 

0.997 [0.995,0.999] 0.009 0.999 [0.996,1.001] 0.391 

Detectable VL at first trimester 

(vs Undetectable) (N = 201) 

9.028 [2.499,33.140] < 0.001 5.948 [1.301,27.202] 0.022 

Italian born (vs non-Italian 

born) 

0.522 [0.214,1.272] 0.153 - - 

Weeks of ART therapy during 

pregnancy 

0.961 [0.934,0.989] 0.006 1.008 [0.980,1.037] 0.597 

Calendar year (2016-2024 vs 

2011-2015) 

0.350 [0.160,0.768] 0.009 0.283 [0.091,0.880] 0.029 

Mode of HIV transmission 

(Heterosexual contact vs IDU) 

(N = 230) 

0.952 [0.113,8.013] 0.964 - - 

The bold values indicate the statistically significant variables. 
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Fifteen women had been diagnosed with HIV before preg- 

ancy but had never previously received treatment. All of them 

tarted ART during pregnancy and continued it throughout. Ten 

omen were diagnosed and started ART in the postpartum pe- 

iod but were excluded from the statistical analysis to avoid 

ias. 

Foreign-born pWWH had a significantly higher likelihood of be- 

ng diagnosed late (i.e. during the second or the third trimester) 

han Italian-born pWWH (36/160 vs 6/95; P < 0.001). 

At the time of the pregnancy, 157 women were ART experi- 

nced [6 (3.8%) off therapy and 151 (96.2%) on treatment]. 

Of the 255 pWWH, 57 (22.4%) had experienced more than one 

regnancy: 40 (15.7%) had two, 13 (5.1%) three and 4 (1.6%) four 

regnancies, respectively. Two women were ART-naïve during their 

rst pregnancy and remained ART-naïve so for their second (and 

nal) pregnancy during the observed period. 

The demographic and clinical characteristics of pWWH with 

ingle or repeat pregnancies are comparable, as shown in Supple- 

entary Table 1 (Table S1). 

regnancy outcomes 

Of the 333 pregnancies, 96 (28.8%) occurred between 2011 and 

015, and 237 (71.2%) between 2016 and 2024. 

Of these pregnancies, a total of 66 did not result in live births; 

5 ended in miscarriage, 28 in voluntary termination, two in 

tillbirth and one in intrauterine death. Overall, 267 pregnancies 

80.2%) resulted in live births. Of these, 44 (16.3%) were preterm: 

ourteen (31.8%) occurred in ≤32nd gestational week; 30 (68.2%) 

etween 33rd and 36th gestational week. Among the preterm 

irths, 14 (15.4%) were from ART-naïve and 30 (16.8%) from ART- 

xperienced ( P = 0.772) women. 

HIV RNA value at delivery was unavailable for 28 of the 267 live 

irths. Among the remaining 239 cases, 209 (87.5%) achieved VS at 

elivery. Of the 267 live births, 155 (64.9%) were from non–Italian- 

orn pWWH. A higher proportion of non–Italian pWWH had a 

etectable viral load (VL) at delivery compared to Italian pWWH 

14.8% vs 8.3%), although the difference was not statistically signif- 

cant ( P = 0.147). 

Multivariable analysis showed that having a detectable HIV RNA 

n the first trimester of pregnancy was significantly associated with 

n increased risk of detectable HIV RNA at delivery (OR [95% CI]: 

.95 [1.30, 27.20], P = 0.022). However, giving birth between 2016 

nd 2024 (compared to 2011-2015) was significantly associated 

ith a reduced risk of detectable HIV RNA at delivery (OR [95% 

I]: 0.28 [0.091, 0.880], P = 0.029) ( Table 2 ). 
4

Elective caesarean sections accounted for 44.4% of deliveries, 

hile 24.9% of cases involved vaginal births (see Supplementary 

ig. S1). Of the 231 pregnancies of which available data, 47 (19.7%) 

ere complicated by at least one obstetric event. The most com- 

on complications were preterm birth or threatened preterm birth 

31.9%), followed by glucose intolerance or gestational diabetes 

25.5%) (Supplementary Table 2, Table S2). 

We observed two HIV-positive newborns (1.1%). In the first case, 

he mother was diagnosed during pregnancy but lost contact with 

ealthcare services, only re-engaging after delivery. The second 

ase involved a woman diagnosed late in pregnancy, who initiated 

RT at approximately 29 weeks’ gestation but did not achieve VS. 

he delivered via elective caesarean section at 37 + 5 weeks. Both 

omen were born outside Italy. 

RT during pregnancy 

Among the 98 ART-naive women, treatment was initiated at a 

edian gestational age of 15 weeks (range 13-21 weeks). Figure 2 

hows the main backbone and third-agent choices during the third 

rimester (panels 2A and 2B), while Figure 3 displays the most 

ommon ART regimens by calendar year in the first and third 

rimesters among ART-naive pWWH. 

Tenofovir disoproxil fumarate (TDF) + lamivudine 

3TC)/emtricitabine (FTC) was the most used backbone (74/98, 

5.5%), while PIs and INSTIs were the most prescribed third agents 

53/98, 54.1% and 4 8/98, 4 9%, respectively) at delivery. Atazanavir 

nd boosted darunavir were the most common PIs, whereas 

altegravir was the predominant INSTI, with dolutegravir used 

ess frequently. Rilpivirine and nevirapine were each prescribed 

n three pregnancies. Treatment modifications during pregnancy 

ere relatively uncommon among ART-naïve pWWH (29/98 preg- 

ancies, 29.6%; see Supplementary Table 3, Table S3), with most 

omen maintaining their initial regimen throughout gestation. 

xposure to Tenofovir alafenamide (TAF) throughout pregnancy 

ccurred in only two cases. A four-drug regimen was initiated and 

ontinued until delivery in three pregnancies. Regimen intensifica- 

ion occurred in six pregnancies. Dual therapy was used in three 

regnancies: one throughout, and two following switches due to 

oxicities. 

Among 233 pregnancies in ART-experienced pWWH, ART was 

odified in 14 (6.0%) within 6 months prior to conception, 60 

25.8%) during the first trimester, and 11 (4.7%) later (see Supple- 

entary Table S4-S6, Table S4-S6). Dolutegravir was interrupted 

n 12/23 cases (50%) [1/1 in 2011-2015 and 11/22 in 2016-2024], 

hile cobicistat in 16/36 (44.4%) either within 6 months before 



C. Pinnetti, C. Marelli, A. Ranzani et al. International Journal of Infectious Diseases 168 (2026) 108700

Figure 2. Backbone (a) and third drug (b) at delivery in pregnancies from ART naive pWWH. 

Figure 3. Main ART regimens by calendar years in the first and third trimester among ART-naive pWWH in the two periods (2011-2015, a; 2016-2024, b). 

Figure 4. Main ART regimens by calendar years in the first and third trimester of pregnancy in ART-experienced pWWH. 
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regnancy or during the first trimester, consistent with contem- 

oraneous antiretroviral guidelines [ 8 ]. 

Figure 4 shows the main ART regimens during the first and 

hird trimesters among ART-experienced pWWH, stratified by cal- 

ndar period. TDF/FTC remained the most used backbone in 

oth 2011-2015 and 2016-2024, despite a slight decline in re- 

ent years. Use of TAF/FTC increased in the later period but was 

ften modified preconception or in the first trimester. Zidovu- 

ine/lamivudine and abacavir/lamivudine were less common; how- 

ver, abacavir/lamivudine showed a modest increase over time 

7.9% in 2011-2015 vs 14.8% in 2016-2024, P = 0.052). PIs were the 

hird most used class, though use declined significantly (59.2% vs 

9.4%, P < 0.001), with boosted PIs predominant. Cobicistat expo- 

ure rose (4.0% vs 11.9%, P = 0.005); 31.9% of exposed pregnancies 

nvolved regimen modification prior to or early in pregnancy. 

NNRTIs exposure decreased (29.3% to 21.4%). Rilpivirine was 

ost used, while efavirenz was rarely prescribed (four cases in 

011-2015 and two in 2016-2024) and always discontinued upon 

regnancy detection. Use of INSTIs increased significantly in 2016- 

024 (39.5%) compared to 2011-2015 (2.1%) ( P < 0.001), with ral- 
o

5

egravir remaining the most used. Although dolutegravir was dis- 

ontinued during planned pregnancy or the first trimester in 12 of 

3 cases (36.3%) [1/1 in 2011-2015; 11/32 in 2016-2024], 32 of 160 

regnancies (20%) in the later period were exposed to dolutegravir. 

Between 2016 and 2024, 17 pregnancies involved 

AF/FTC/bictegravir; 47% (8/17) were modified in accordance 

ith pregnancy-specific ART guidelines. Mono or dual therapy was 

sed in 23 pregnancies (11 in 2011-2015; 12 in 2016-2024). 

Similarly, among ART-naïve pregnancies, no significant differ- 

nces were observed in PIs (50% vs 40%, P = 0.345) or INSTIs 

se (36.7% vs 30%, P = 0.504) between Italian-born and non–

talian-born women. NNRTIs were not used in ART-naive pregnan- 

ies among Italian-born women, whereas 6.3% (5/80) of those in 

on–Italian-born women received NNRTIs. 

iscussion 

Data from our study show that HIV was diagnosed late in 

regnancy (in the second or third trimester) in 42/255 (16.5%) 

f pWWH, resulting in two cases of MTCT. Regardless of preg- 
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ancy outcome, these women were diagnosed late, which pre- 

ented them from accessing treatment timely. This increased the 

isk of HIV transmission and negatively impacted maternal health. 

he two MTCT cases in our cohort exemplify key challenges as- 

ociated with transmission, namely failure to offer testing during 

regnancy, late diagnosis, which precludes achieving viral suppres- 

ion at delivery, and poor retention in care during pregnancy and 

ostpartum period. 

Pregnancy represents a critical opportunity for HIV testing and 

ust be fully leveraged [ 9 ]. Despite universal recommendations to 

est and treat all pregnant women for HIV, there remains a press- 

ng need to prioritize early screening and strengthen postpartum 

onitoring. All pregnant women and their partners should be of- 

ered HIV testing routinely, both early on and again in the third 

rimester and during breastfeeding [ 10 ]. 

Up to ten women in our cohort were not tested during preg- 

ancy. Although they were excluded from the statistical analysis, 

ne case of MTCT occurred in this group, highlighting the unac- 

eptable risk faced by these women and their infants. 

Despite markedly reduced MTCT rates in high-income settings 

 11 ], residual cases are primarily associated with late ART initi- 

tion, due to a lack of awareness of HIV status or new infec- 

ions acquired during pregnancy or breastfeeding. Maternal so- 

iodemographic factors can also affect uptake of testing, even in 

igh-income countries [ 12–14 ]. However, our results indicate that 

oreign-born pWWH had a significantly higher likelihood of be- 

ng diagnosed late (during the second or third trimester) compared 

o Italian-born pWWH, highlighting the presence of disparities in 

imely access to testing and care. 

Early testing enables the timely selection of ART tailored to 

regnancy-related physiological changes and the woman’s prefer- 

nces. It also allows for treatment adjustments later in pregnancy 

o achieve HIV RNA level below 50 copies/ml at delivery, minimiz- 

ng MTCT risk. 

Furthermore, delayed care may also delay the diagnosis of other 

aternal or fetal conditions, increasing obstetric complications and 

ompromising pregnancy outcomes [ 15 ]. 

Several strategies have been evaluated to improve retention in 

are for PWH [ 16 ]. Among these, Option B + (immediate and life-

ong initiation of ART for all pregnant and breastfeeding WWH, re- 

ardless of CD4 count or clinical stage) has significantly improved 

aternal retention during and after pregnancy [ 17 , 18 ]. Addition- 

lly, interventions promoting maternal engagement, such as peer 

upport programs, integrated maternal and HIV services, and per- 

onalized follow-up plans, may further improve postpartum reten- 

ion and long-term treatment adherence [ 19 ]. However, postpar- 

um retention can be affected by late ART initiation, treatment fail- 

re, or mental health issues [ 20 ], which require a multidisciplinary 

pproach to sustain viral suppression and maternal health, particu- 

arly during breastfeeding. pWWH should receive the same therapy 

s nonpregnant PWH [ 21 , 22 ]. However, women have historically 

een underrepresented in clinical trials and research, and preg- 

ancy and breastfeeding continue to be common exclusion crite- 

ia [ 23 , 24 ]. Physiological changes during pregnancy often limit the 

vailability of pharmacokinetic and safety data, restricting the use 

f standard regimens during this critical period [ 25 ]. 

As new evidence has emerged, guidelines on antiretroviral use 

n pregnancy have been updated regarding drugs such as efavirenz 

nd dolutegravir [ 26–30 ], leading to increased INSTIs use in both 

RT-naive and -experienced pregnant women. Our data demon- 

trate a higher likelihood of viral suppression at delivery in more 

ecent full-term pregnancies, probably because INSTIs are used 

ore widely and with a better tolerability, which improves adher- 

nce during pregnancy. 

Additionally, consistent with previous studies [ 31 , 32 ], our find- 

ngs show that a detectable VL in the first trimester is associated 
6

ith an over fivefold increased risk of detectable VL at delivery, 

nd consequently a higher MTCT probability. 

Furthermore, among ART-naïve women, most treatment 

hanges during pregnancy aimed to achieve viral suppression at 

elivery. In contrast, intolerance or toxicity accounted for only a 

inority of cases, supporting the overall effectiveness and tol- 

rability of appropriately selected regimens. Starting ART before 

onceiving or early during pregnancy minimizes the need for 

omplex or intensified regimens due to failure to achieve unde- 

ectability, reduces fetal and maternal exposure to toxicities, and 

elps to prevent treatment interruption. 

Conversely, in our cohort, ART modifications in the six months 

efore pregnancy were mainly for regimen simplification rather 

han pregnancy planning, although previous ICONA data also re- 

orted ART discontinuations due to pregnancy concerns about spe- 

ific drugs lacking safety data in pregnancy [ 33 ]. Most changes in 

RT-experienced women occurred in the first trimester, after preg- 

ancy confirmation, to comply with current guidelines. Only a few 

odifications were made in the third trimester, mostly for intensi- 

cation or in response to adverse events. 

It is therefore essential to routinely discuss reproductive inten- 

ions with women of childbearing age potential during clinical con- 

ultations. This enables pregnancy planning after ART optimization, 

articularly when current regimens (e.g. mono/dual-therapy) lack 

ufficient data on safety or efficacy of pregnancy. This reduces the 

eed for therapeutic changes during pregnancy, and the risk of dis- 

ontinuation due to toxicity or intolerance, both associated with 

irological rebound and an increased risk of MTCT. Our results re- 

ect the real-world management of pregnant women with HIV in 

taly, where most achieve viral suppression by delivery. Remaining 

hallenges, such as late diagnosis and retention in care, are actively 

ddressed through routine antenatal HIV testing, rapid linkage to 

pecialized care, and adherence support. 

Our study has several limitations inherent to its retrospec- 

ive design. Outcome data were not available for all pregnan- 

ies, which may have introduced selection bias and limited the 

epresentativeness of the study population. Additionally, data on 

bstetric complications, intrapartum zidovudine and infant pro- 

hylaxis were unavailable for some cases. Finally, the relatively 

mall sample size and the heterogeneity of prescribed regi- 

ens limited our ability to analyze the impact of individual 

rugs. 

In conclusion, late HIV diagnosis during pregnancy occurred in 

5.8% of cases (42/255 pWWH), resulting in two cases of MTCT. 

hese findings highlight the ongoing need for interventions to im- 

rove access to antenatal care and routine HIV testing. More ef- 

orts are needed to ensure that all pregnant women with HIV re- 

ain in care throughout and after pregnancy. Furthermore, health- 

are systems must address gender-based disparities, as well as the 

tigma and discrimination associated with HIV diagnosis during 

regnancy. Strategies to minimize the risk of detectable VL at de- 

ivery and reduce the need for ART modifications during pregnancy 

hould include preconception counselling and the early initiation 

f ART, ideally before conception. 
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