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Abstract 

 

Objective(s): To estimate the incidence of first pregnancy in women living with 

perinatally-acquired HIV (PHIV) in the UK and to compare pregnancy management and 

outcomes with age-matched women with behaviourally-acquired HIV (BHIV).  

Design: The National Study of HIV in Pregnancy and Childhood (NSHPC) is a 

comprehensive, population-based surveillance study that collects demographic and 

clinical data on all pregnant women living with HIV, their children, and all HIV-infected 

children in the UK & Ireland.  

Methods: The incident rate ratio (IRR) of first pregnancy was calculated for all females 

of reproductive age who had been reported to the NSHPC as vertically infected children. 

These women and their pregnancies were compared to age-matched pregnant women 

with BHIV.  

Results: Of the 630 females with PHIV reported in the UK as children, 7% (45) went on 

to have ≥ 1 pregnancy, with 70 pregnancies reported. The IRR of first pregnancy was 13 

per 1000 woman-years. The BHIV comparison group comprised 118 women (184 

pregnancies). Women with PHIV were more likely to be on cART at conception and 

have a lower baseline CD4 count (p<0.01 for both). In adjusted analysis, PHIV and a low 

baseline CD4 count were risk factors for detectable viral load near delivery; older age at 

conception and being on cART at conception reduced this risk.  
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Conclusions: Women with PHIV in the UK have a low pregnancy incidence, but those 

who become pregnant are at risk of detectable viral load near delivery, reflecting their 

often complex clinical history, adherence and drug resistance issues. 

Keywords: HIV; paediatrics; pregnant women; antiretroviral agents; pregnancy outcome; 

incidence; viral load; perinatal 

 

 

 

 

Introduction  

Mother-to-child transmission (MTCT) of human immunodeficiency virus (HIV) peaked 

worldwide in 2001-2 and the estimated number of annual new infections has 

subsequently fallen by 52%[1]. Following advances in treatment with combined 

antiretroviral therapy (cART) and the associated increases in life expectancy[2], the first 

generation of young people with perinatally-acquired HIV (PHIV) has now reached 

adulthood[3]. The emphasis of care for young people living with PHIV has therefore 

shifted to transition of care to adult services, continued management of adherence, 

complex resistance, long-term drug toxicity, and sexual, reproductive, and mental 

health[4, 5].  
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In the UK, approximately 1200 pregnancies in women living with HIV are currently 

reported annually, with the MTCT rate at an all-time low of 0.27%[6]; an increasing 

number of pregnancies are now in women with PHIV.  

Several studies in resource-rich settings have investigated pregnancy rates and outcomes 

in women with PHIV[7-14], reporting lower pregnancy incidence rates compared with 

HIV-negative women[7, 9]. Half of the pregnant women living with PHIV in an earlier 

UK case series had adherence problems[12] and US studies have shown higher HIV viral 

load (VL) during pregnancy but similar rates of MTCT compared to women with 

behaviourally-acquired HIV (BHIV)[8, 9, 13]. Being born to a woman with PHIV was an 

independent risk factor for poor fetal and infant growth when compared to being born to 

a woman with BHIV[11, 15]. Several studies have compared women with PHIV to those 

with BHIV to estimate the effects of mode of HIV acquisition on pregnancy and infant 

outcomes[7, 8, 11, 13]; however, such comparisons have been limited by key differences 

between groups regarding age, parity, and treatment era.  

There is growing interest in the health of HIV-exposed but uninfected (HEU) children 

since they have worse health outcomes than HIV-unexposed infants[16]. HEU infants 

born to women with PHIV may be particularly affected since their mothers are more 

likely to have low CD4 counts, detectable viraemia, and AIDS-related morbidity, as well 

as the hitherto unknown effects of maternal immune dysfunction caused by lifelong HIV 

infection on the developing fetus. Additionally, there are concerns regarding potential 

dysfunction of inherited mitochondria in the fetus due to early childhood ART exposure 

of women with PHIV. 
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Our aims were to estimate the incidence of first pregnancy in women living with PHIV in 

the UK and Ireland using national surveillance data and to compare their pregnancy 

management and outcomes with those in an age-matched group of women with BHIV, 

with a focus on delivery with detectable VL and adverse pregnancy outcomes.  

Methods 

In the UK and Ireland, data are collected on pregnant women living with HIV and their 

HIV-exposed children and on all HIV-infected children through a comprehensive, 

population-based surveillance study, the National Study of HIV in Pregnancy and 

Childhood (NSHPC); pregnancies in women with diagnosed HIV are notified through a 

quarterly active surveillance scheme regardless of outcome using standardized reporting 

forms from all maternity units[17, 18]. Children are classified as vertically infected if 

reported with known exposure to maternal HIV infection. The dataset used included all 

diagnosed women with at least one pregnancy reported to the NSHPC by September 

2014. 

The NSHPC has London Multi-Centre Research Ethics Committee approval 

(MREC/04/2/009). 

Estimating incidence rates of first pregnancy reported in women with PHIV 

The population considered ‘at-risk’ of pregnancy were all females with PHIV ever 

reported to the NSHPC as children who had not died or gone abroad before their 13th 

birthday. Time ‘at-risk’ of first pregnancy was considered to be from their 13th birthday 

to 30th June 2014 (‘study end date’) or date of censoring.  Time to estimated conception 

date (estimated delivery date minus 280 days for ongoing pregnancies, actual delivery 

Copyright © 2017 Wolters Kluwer Health, Inc. Unauthorized reproduction of this article is prohibited.



date minus length of gestation for other outcomes) of first pregnancy was calculated for 

reported pregnancies. Individuals without a reported pregnancy were censored at date of 

death or date of last contact with UK health services if lost-to-follow-up or known to 

have gone abroad before study end date. The incidence rate of first pregnancy was also 

calculated for women with PHIV aged 16-24 years, with time ‘at risk’ of first pregnancy 

calculated from their 16th to 25th birthday, or date of death or last contact as applicable if 

this was earlier. 

Comparing pregnancy management and outcomes of women living with 

PHIV and BHIV 

Eligibility criteria for inclusion in the pregnant women with PHIV group were: at least 

one reported pregnancy; reported as vertically infected with no other risk reported; 

diagnosis before their 14th birthday. Forty-five women met these criteria and comprised 

the PHIV group; years of delivery for their pregnancies spanned 2006 to 2014. 

To create an age-matched BHIV pregnant women group, women were considered for 

inclusion if they met the following criteria: first pregnancy reported with estimated or 

actual delivery date in or after January 2006 (in order to align with the time period of the 

deliveries to PHIV women); nulliparous at first reported pregnancy (or missing parity at 

first reported pregnancy with no indication of any previous pregnancy); diagnosed before 

their first reported pregnancy; not reported as vertically infected; diagnosed after their 

13th birthday if mode of acquisition was known or after their 15th birthday if this was 

unknown; aged ≤29 years at estimated conception of first reported pregnancy. There were 

943 women eligible for the BHIV group. 
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Eligible women for both groups were then classified according to age at first reported 

conception (<16, 16-19, 20-24, 25-29 years). In age bands with excess numbers of 

eligible BHIV women, BHIV women were retained randomly to achieve the target of 

three times the number of PHIV women. Forty-five women were in the PHIV pregnant 

women group and the final, age-matched BHIV comparison group comprised 118 

women. 

Definitions 

The first trimester was defined as <13 completed gestational weeks; second as 13-26 

weeks; and third, ≥27 weeks.  

Baseline CD4+ T-cell counts (cells/μl) were the earliest reported measurements during 

pregnancy, CD4+ T-cell counts and HIV viral load measurements (copies/ml) at delivery 

were those taken closest to delivery, either during the third trimester or within seven days 

after delivery. Undetectable VL was defined as an HIV RNA measurement <50 

copies/ml. 

Caesarean sections taking place before rupture of membranes and/or onset of labour were 

classified as elective. Deliveries before 37 completed gestational weeks were considered 

preterm. Low birth weight (LBW) was defined as <2500g[19]. Infant HIV infection 

status was classified as uninfected or infected based on reported PCR or HIV antibody 

results or indeterminate if infection status had not yet been reported or confirmed.  

Congenital abnormalities were classified according to the WHO International 

Classification of Diseases, 10th revision, using information provided by clinicians at 

infant notification and/or follow-up. 
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Statistical analysis 

Proportions calculated among cases were compared using the χ2 or Fisher’s exact test; 

trends in proportions were assessed using the χ2 test-for-trend[20]. For non-normally 

distributed variables, medians were compared using the Wilcoxon-Mann-Whitney 

test[20, 21] and trends in medians using Cuzick's non-parametric test for trend across 

ordered groups[22]. 

Logistic regression models were fitted to calculate estimates of odds ratios (ORs) and 

adjusted odds ratios (aORs) to examine factors associated with detectable VL near 

delivery among pregnancies ending in live birth.  

To account for clustering of data at the woman level (some contributed more than one 

pregnancy), robust standard errors were calculated using a clustered sandwich 

estimator[23]. Multivariable models were developed using a forward-fitting selection 

strategy. Multiple pregnancies ending in live births were treated as a single event, but the 

total number of infants born was included when ‘infant’ is used. Potential collinearity 

between explanatory variables was examined by calculating variance inflation for the 

regression model estimates. 

Data were managed in Access 2010 (Microsoft Corp., Redmond, Washington, USA), 

compiled using R version 2.14.2[24], and analysed using Stata version 13 (Stata Corp. 

LP, College Station, Texas, USA). 
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Results  

Incidence of first reported pregnancy in women with PHIV 

There were 630 women reported to the NSHPC in childhood with PHIV, with total 

follow-up time of 3568 woman-years; 45 (7%) had at least one pregnancy reported. The 

incidence rate of first pregnancy was 13 per 1000 woman-years (95% confidence interval 

[CI]: 9-17 per 1000 woman-years). Age at first estimated conception date ranged from 13 

to 27 years. The incidence rate of first pregnancy in the sub group of 470 PHIV women 

aged 16-24 years was 22 per 1000 woman-years (95% CI: 16-30), with a total follow-up 

time of 1911 woman-years.  

Comparing pregnancy management and outcomes between PHIV and BHIV 

groups 

The 45 women with PHIV had 70 pregnancies reported (21 second pregnancies, three 

third pregnancies and one fourth pregnancy; all singleton). The age-matched BHIV 

comparison group of 118 women had 184 pregnancies (48 second pregnancies, 15 third 

pregnancies, and three fourth pregnancies; (one twin pregnancy with concordant 

outcomes). Women with PHIV were more likely to be born in the UK, younger at first 

conception, and more likely to be living in London than women with BHIV (Table 1). 

Year of birth for the women and year of conception for their reported pregnancies are 

shown in Figure 1.  

In most pregnancies, the women received antenatal cART, though more pregnancies in 

women with PHIV were conceived on cART and had a lower baseline maternal CD4 

count in pregnancy (Table 2).  Median gestation at initiation of cART in pregnancies not 
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conceived on cART was 21 weeks (interquartile range (IQR): 17-24 weeks) in women 

with BHIV and 17 weeks in women with PHIV (IQR: 10-24 weeks) (p=0.03).  Class of 

cART prescribed did not significantly differ between the two groups amongst live births 

and continuing pregnancies: in 14% (8/59) of pregnancies in women with PHIV (‘PHIV 

pregnancies’) and 26% (42/161) of those in women with BHIV (‘BHIV pregnancies’) 

NNRTI-based ART was given; PI-based cART was given in 80% (47/59) of PHIV 

pregnancies and 67% (109/161) of BHIV pregnancies (p=0.18). Drug class differed 

significantly when restricted to pregnancies not conceived on cART: NNRTI-based 

cART was started in 18% (7/39) of PHIV pregnancies and 48% (32/67) of BHIV 

pregnancies; in 74% (29/39) of PHIV pregnancies and in 42% (28/67) of BHIV 

pregnancies, women started PI-based cART (p=0.004).  Overall, in 49% (23/47) of PHIV 

pregnancies with PI-based cART, women received ritonavir-boosted darunavir, whilst for 

BHIV pregnancies with PI-based regimens, ritonavir-boosted lopinavir predominated 

(61%, 66/109). Raltegravir was used significantly more frequently in PHIV pregnancies 

ending in live births or continuing than in BHIV pregnancies: 27% (16/59) versus 0.6% 

(1/162), respectively (p<0.001).  

A higher proportion of PHIV pregnancies ended in termination, whereas more BHIV 

pregnancies ended in miscarriage (13% v 3%) (Table 2). Among live births, there was no 

evidence of a difference in mode of delivery between the two groups or in the proportion 

of preterm deliveries or of LBW in term infants (Table 2).  
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Examining the association between mode of maternal HIV acquisition and 

detectable VL near delivery in live births 

Of those delivering a live-born infant, 20% of women in the BHIV group and 40% of 

those in the PHIV group had detectable VL near delivery (Table 3). Women with PHIV 

with a live birth had significantly greater odds of detectable delivery VL in univariable 

analysis than women with BHIV (p=0.03) (Table 3); age at first conception, age at 

conception in current pregnancy, cART at conception, baseline CD4 <200 cells/µL, and 

PI-containing ART were also associated with detectable VL.  

In the multivariable final model, the significant association with maternal mode of 

acquisition remained, with PHIV pregnancies having 3.22 times higher odds of 

detectable VL near delivery (Table 3). Receipt of a PI-based regimen was also associated 

with increased odds of unsuppressed VL, whilst conception on cART was associated with 

significantly lower odds. There was an indication that maternal CD4 count of <200 

cells/µL was associated with an increased odds of detectable VL (aOR=3.39, p=0.05).  

Infant outcomes 

In the BHIV group, 1.9% (95% CI: 0.34 – 5.4), 3/160 infants) infants had a major 

congenital abnormality versus 5.7% (95% CI: 1.2 – 15.7, 3/53) in those born to women 

with PHIV (p=0.15). Three of the six infants with defects had first trimester exposure to 

ART (two from conception and one from 11 weeks gestation). Overall, only one infant 

was known to be diagnosed with HIV (positive PCR at age ≤72 hours), whose mother 

with PHIV had longstanding adherence issues; 96% (157/163) of infants born to women 

with BHIV were reported as uninfected compared to 97% (56/59) of infants born to 
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women with PHIV. Infant HIV status was not yet reported to the study in the remaining 

4% and 3% of cases, respectively. 

Discussion  

We report an incidence rate of first pregnancy in females with PHIV aged ≥13 of 13 per 

1000 woman-years and 22 per 1000 woman-years when restricted to women aged 16 to 

24 years. The NSHPC is a longstanding national surveillance study to which all 

pregnancies to women diagnosed with HIV and all children exposed to and diagnosed 

with HIV in the UK and Ireland are reported. In the UK, antenatal HIV screening 

coverage exceeds 95% and reporting to the NSHPC is embedded within NHS-

commissioned antenatal services. We were therefore able to estimate a national incidence 

rate of first pregnancy in young women with PHIV for the first time. We identified some 

significant differences between pregnancies in women with PHIV and those in age-

matched women with BHIV, including more conceptions on cART, lower CD4 counts, 

and more terminations in the PHIV group. We also found that maternal PHIV was an 

independent risk factor for detectable delivery VL, associated with a three-fold increased 

risk.  

Our methodology, whereby our study population of women with PHIV had first been 

reported to the NSHPC in childhood with prospective follow-up, ensures confidence 

about reported mode of acquisition, which can be subject to recall bias. Our estimated 

first pregnancy incidence rate is lower than that reported in two US studies, which found 

incidence rates of 19 and 53 pregnancies per 1000 woman-years in females with PHIV 

aged 13 and above[7, 9]. Our rate here is also low compared with the conception rate in 
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England & Wales among similar age groups, which was 41 per 1000 in women aged 

under 20 and 96 per 1000 in those aged 20-24 years in 2013[25].  

Conception rates are influenced by sexual activity, procreational intent, fertility, and 

access to and use of contraception. Prevalence of sexual activity and risk-taking 

behaviour in young people with PHIV varies by setting. There have been several studies 

in the US: one multi-centre cohort study found lower rates of sexual activity in young 

people with PHIV compared to those with BHIV, with sexual activity more likely in 

those older, those with a boyfriend or girlfriend, and those using illicit drugs[26]; 

however, a smaller single-centre study found similar sexual risk behaviours in young 

people with PHIV and those with BHIV[27], whilst another cohort comparing young 

people with PHIV to those HEU found a lower proportion sexually active in the former, 

but this did not reach statistical significance[28]. In the UK, one single-centre cohort 

reported that 78% of young people with PHIV aged 16 to 25 were sexually active[29], 

and the AAPLHI cohort reported lower sexual activity in adolescents with PHIV 

compared with HIV-negative adolescents[30]. A qualitative study of young people with 

PHIV showed a high rate of procreational intent, likely reflecting perceived 

improvements in HIV treatment and MTCT risk[31]. A small, single-centre cohort of 

young women with PHIV found that 14% had a diagnosis of infertility[32]. Therefore, 

lower incidence of first pregnancy in women with PHIV compared to women of a similar 

age in the general UK population may be multifactorial: lower rates of sexual activity and 

lower fertility due to lifelong HIV and its associated morbidity.  

However, although the proportion of live births was similar across groups, there were 

more reported terminations in women with PHIV, potentially reflecting differences in 
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clinical care: women with PHIV may access care more often since they are more likely to 

have had AIDS-related morbidity, drug resistance, and adherence issues[12], so 

pregnancies ending in early termination may be better ascertained and reported by our 

respondents than similar pregnancies in women with BHIV. This difference could also 

reflect lower fertility desires and/or a higher unmet need for contraception. Reduction of 

unintended pregnancies through provision of contraception and reproductive health 

services is a key strategy in preventing perinatal HIV in resource-rich and resource-poor 

settings[33, 34]. A higher proportion of terminations in the PHIV group indicates 

potential need for more closely integrated family planning services. As women with 

PHIV may experience fragmentation of care during transition from paediatric to adult 

services, it is critical to ensure their reproductive health needs are met throughout this 

period and across healthcare settings. 

Women with PHIV were more likely to conceive on cART, reflecting their childhood 

diagnosis and treatment experience. Gestation at cART initiation in those untreated at 

conception was earlier in women with PHIV than women with BHIV (median 17 and 21 

weeks, respectively), despite no difference in gestation at antenatal booking (all women 

had been diagnosed with HIV before their first pregnancy). This may have been because 

women with PHIV are more strongly linked to HIV care, or because their physicians 

anticipated slow VL decay or suboptimal adherence.  

Young people with PHIV have higher risk of treatment failure and multiclass drug 

resistance than those with BHIV for many reasons: previous exposure to obsolete and 

suboptimal ART; the limited range of ART licensed for paediatric use; difficulties with 

adherence because of stigma, discrimination, and HIV-associated neurocognitive deficits, 
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among others[35]. These factors may be implicated in the association we and others 

report between having PHIV and failing to achieve undetectable VL by delivery[8, 13]. 

Though we do not report on treatment history or resistance, our finding of more 

raltegravir use among the PHIV group is suggestive of more complex treatment profiles 

or higher VL in pregnancy in this group. We also found that older age and conception on 

cART were associated with reduced risk of detectable VL near delivery overall, 

consistent with findings from elsewhere[36, 37].  

We found no significant difference in preterm delivery or LBW in term infants between 

PHIV and BHIV groups. In a US study, women with PHIV had a nearly six-fold 

increased risk of having a small-for-gestational-age infant compared with BHIV 

women[15] and the same research group found that infants born to women with PHIV 

had shorter length-for-age one year after birth[11]. This inconsistency may be because 

our BHIV comparison group was restricted to women diagnosed before conception who 

were nulliparous at first included pregnancy; the US studies did not account for 

differences in gravidity or comment on timing of diagnosis. Although a higher proportion 

of infants with mothers with PHIV had birth defects in our study, this difference was not 

statistically significant and based on small numbers.  

Of note, the large majority of mothers with PHIV in the UK were born prior to 1994 

when antiretroviral prophylaxis for PMTCT started being used. It will be important to 

continue to monitor the long-term health of HEU infants born to women with PHIV. 

Ideally, the comparison group would also have been matched to the PHIV group by 

country of birth, but low numbers of BHIV women with younger age at first conception 

precluded this. Although the study does collect ‘baseline’ VL data from the beginning of 
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pregnancy, there was a considerable proportion of missing data so we were unable to 

include it in our analysis. There may have been under-reporting of pregnancies ending in 

early termination or miscarriage that did not come to the attention of our respondents in 

antenatal care settings for both BHIV and PHIV women. Thus, the incidence of first 

pregnancy reported here is a minimum estimate and median age at first conception could 

be lower than our estimate. We were unable to calculate an incidence of first pregnancy 

in BHIV women since the study does not collect data on women who do not become 

pregnant. 

As previously noted, differences in case ascertainment may exist between the two groups, 

as women with PHIV may be more closely monitored. Since we do not routinely collect 

information on smoking, other substance use, hypertension, prior treatment history, or 

measures of adherence, we were unable to account for these factors. The sample size 

limitations in our study mean that differences in low-prevalence adverse birth outcomes 

may not have been detected. In terms of generalizability, our data are national and 

therefore representative.  

As cohorts of women with PHIV continue to age, and since younger women and 

adolescents with PHIV have accessed better treatment and therefore have improved 

health status, the incidence of planned pregnancy in women with PHIV is likely to rise, in 

keeping with high rates of procreational intent reported in young people with PHIV in the 

UK[31]. However, the current cohort of adolescents with PHIV have reported low rates 

of sexual activity; if recent work on improving transition from paediatric to adult services 

increases access to and use of effective contraception [38], incidence of unplanned 

pregnancy in this group may fall. It is imperative that the complex health needs of women 
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with PHIV before, during, and after pregnancy are recognised and addressed. We have 

demonstrated that women with PHIV in the UK are less likely to achieve an undetectable 

VL in pregnancy, but further work on larger cohorts is required to establish the effects of 

perinatal HIV infection on fertility and on pregnancy/birth outcomes in the current 

treatment era. Our findings confirm a need to closely follow and support this group of 

women living with PHIV in their reproductive years and beyond, as their health status 

and often complex treatment profile have implications for a second generation of 

perinatally infected and HEU children.

Copyright © 2017 Wolters Kluwer Health, Inc. Unauthorized reproduction of this article is prohibited.



 

Acknowledgments 

CT, CF, and PAT provided initial conceptualisation. LB conducted the statistical analyses 

with the support of CT, PAT, and MC-B and drafted the paper. RS and CT participated in 

further developing the concept of the paper and interpretation of the results. All authors 

commented on drafts of the paper and approved the final version. 

The national surveillance of obstetric and paediatric HIV is undertaken through the 

National Study of HIV in Pregnancy and Childhood (NSHPC), in collaboration with 

Public Health England and Health Protection Scotland. The authors gratefully 

acknowledge the contribution of the midwives, obstetricians, genitourinary physicians, 

paediatricians, clinical nurse specialists, and all other colleagues who report to the 

NSHPC through the British Paediatric Surveillance Unit of the Royal College of 

Paediatrics and Child Health and the obstetric reporting scheme run under the auspices of 

the Royal College of Obstetricians and Gynaecologists. We wish to thank Icina Shakes 

(former Study Assistant), Anna Horn (Study Assistant), Helen Peters (Study Co-

ordinator/Statistician), and Kate Francis (Research Assistant) for their essential 

contributions to the NSHPC.  

The National Study of HIV in Pregnancy and Childhood receives funding from Public 

Health England, including the National Health Service Infectious Diseases in Pregnancy 

Screening Programme. At the time of writing, LB held an MRC Clinical Research 

Training Fellowship (grant no. MR/J013706/1). 

Copyright © 2017 Wolters Kluwer Health, Inc. Unauthorized reproduction of this article is prohibited.



 

References 

1. UNAIDS. Global Report: UNAIDS report on the global AIDS epidemic 2013: WHO; 

2013. Available at: 

http://www.unaids.org/en/media/unaids/contentassets/documents/epidemiology/201

3/gr2013/UNAIDS_Global_Report_2013_en.pdf. Accessed 20 March 2014. 

2.  Judd A, Doerholt K, Tookey PA, Sharland M, Riordan A, Menson E, et al. Morbidity, 

mortality,  and  response  to  treatment  by  children  in  the United  Kingdom  and  Ireland 

with  perinatally  acquired  HIV  infection  during  1996‐2006:  planning  for  teenage  and 

adult care. Clin Infect Dis 2007; 45(7):918‐24. 

3. WHO. WHO | Global update on the health sector response to HIV, 2014: World 

Health Organization; 2014. Available at: 

http://www.who.int/hiv/pub/progressreports/update2014/en/. Accessed 28 July 2014. 

4. Bamford A, Lyall H. Paediatric HIV grows up: recent advances  in perinatally acquired 

HIV. Arch Dis Child 2015; 100(2):183‐8. 

5.  Bamford  A,  Turkova  A,  Lyall  H,  Foster  C,  Klein  N,  Bastiaans  D,  et  al.  Paediatric 

European Network for Treatment of AIDS (PENTA) guidelines for treatment of paediatric 

HIV‐1 infection 2015: optimizing health in preparation for adult life. HIV Med 2015. 

6. Peters H, Francis K, Sconza R, Horn A, Peckham CS, Tookey PA, et al. UK Mother‐to‐

Child HIV Transmission Rates Continue to Decline: 2012–2014 [Correspondence]. Clinical 

Infectious Diseases 2016 [Epub ahead of print]. 

Copyright © 2017 Wolters Kluwer Health, Inc. Unauthorized reproduction of this article is prohibited.



7.  Agwu  AL,  Jang  SS,  Korthuis  PT,  Araneta MR,  Gebo  KA.  Pregnancy  incidence  and 

outcomes in vertically and behaviorally HIV‐infected youth. JAMA 2011; 305(5):468‐70. 

8. Badell ML, Kachikis A, Haddad LB, Nguyen ML, Lindsay M. Comparison of pregnancies 

between  perinatally  and  sexually  HIV‐infected women:  an  observational  study  at  an 

urban hospital. Infect Dis Obstet Gynecol 2013; 2013:301763. 

9. Brogly SB, Watts DH, Ylitalo N, Franco EL, Seage GR, 3rd, Oleske J, et al. Reproductive 

health  of  adolescent  girls  perinatally  infected  with  HIV.  Am  J  Public  Health  2007; 

97(6):1047‐52. 

10. Calitri C, Gabiano C, Galli L, Chiappini E, Giaquinto C, Buffolano W, et al. The second 

generation of HIV‐1 vertically exposed infants: a case series from the Italian Register for 

paediatric HIV infection. BMC Infect Dis 2014; 14:277. 

11. Jao J, Agwu A, Mhango G, Kim A, Park K, Posada R, et al. Growth patterns in the first 

year of  life differ  in  infants born to perinatally vs. nonperinatally HIV‐infected women. 

AIDS 2015; 29(1):111‐6. 

12. Kenny J, Williams B, Prime K, Tookey P, Foster C. Pregnancy outcomes in adolescents 

in the UK and Ireland growing up with HIV. HIV Med 2012; 13(5):304‐8. 

13. Munjal I, Dobroszycki J, Fakioglu E, Rosenberg MG, Wiznia AA, Katz M, et al. Impact 

of HIV‐1  infection and pregnancy on maternal health: comparison between perinatally 

and behaviorally infected young women. Adolesc Health Med Ther 2013; 4:51‐8. 

14. Thorne C, Townsend CL, Peckham CS, Newell ML, Tookey PA. Pregnancies  in young 

women with vertically acquired HIV infection in Europe. AIDS 2007; 21(18):2552‐6. 

Copyright © 2017 Wolters Kluwer Health, Inc. Unauthorized reproduction of this article is prohibited.



15.  Jao  J,  Sigel KM, Chen KT, Rodriguez‐Caprio G, Posada R,  Shust G,  et al.  Small  for 

gestational age birth outcomes  in pregnant women with perinatally acquired HIV. AIDS 

2012; 26(7):855‐9. 

16.  Desmonde  S,  Goetghebuer  T,  Thorne  C,  Leroy  V.  Health  and  survival  of  HIV 

perinatally exposed but uninfected children born to HIV‐infected mothers. Curr Opin HIV 

AIDS 2016; 11(5):465‐76. 

17. Townsend CL, Cortina‐Borja M, Peckham CS, de Ruiter A, Lyall H, Tookey PA.  Low 

rates of mother‐to‐child transmission of HIV following effective pregnancy interventions 

in the United Kingdom and Ireland, 2000‐2006. AIDS 2008; 22(8):973‐81. 

18. Townsend CL, Cortina‐Borja M, Peckham CS, Tookey PA. Trends in management and 

outcome of pregnancies in HIV‐infected women in the UK and Ireland, 1990‐2006. BJOG 

2008; 115(9):1078‐86. 

19. United Nations  Children's  Fund  and World Health Organization.  Low  birthweight: 

country, regional and global estimates. New York: UNICEF, 2004. 

20. Kirkwood B. SJ. Medical Statistics. 2 ed. Oxford: Blackwell Publishing Ltd; 2003. 

21. Mann HB WD. On a Test of Whether one of Two Random Variables is Stochastically 

Larger than the Other. Ann Math Stat 1947; 18:50‐60. 

22. Cuzick J. A Wilcoxon‐type test for trend. Stat Med 1985; 4(1):87‐90. 

23. Rogers WH. Regression standard errors  in clustered samples. Stata Tech Bull 1993; 

13:19‐23. 

24. R Development Core Team. R: A language and environment for statistical computing. 

Vienna, Austria: R Foundation for Statistical Computing; 2012. 

Copyright © 2017 Wolters Kluwer Health, Inc. Unauthorized reproduction of this article is prohibited.



25. ONS. Conception statistics, England and Wales 2013: Office for National Statistics; 

2015. Available at: http://www.ons.gov.uk/ons/datasets‐and‐

tables/index.html?pageSize=50&sortBy=none&sortDirection=none&newquery=teenage

&content‐type=Reference+table&content‐type=Dataset. Accessed 4 June 2015. 

26. Setse RW, Siberry GK, Gravitt PE, Moss WJ, Agwu AL, Wheeling JT, et al. Correlates of 

sexual  activity  and  sexually  transmitted  infections  among  human  immunodeficiency 

virus‐infected youth in the LEGACY cohort, United States, 2006. Pediatr Infect Dis J 2011; 

30(11):967‐73. 

27.  Renaud  T,  Bocour,  A,  Tsega,  A,  Sepkowitz,  KA,  Udeagu,  C‐CN,  Shepard,  CW.  Do 

Sexual Risk Behaviors Differ Between Heterosexual Youth Infected With HIV Perinatally 

Versus Sexually? Adolesc Health 2013. 

28.  Mellins  CA,  Tassiopoulos  K,  Malee  K,  Moscicki  AB,  Patton  D,  Smith  R,  et  al. 

Behavioral health  risks  in perinatally HIV‐exposed  youth:  co‐occurrence of  sexual  and 

drug  use  behavior,  mental  health  problems,  and  nonadherence  to  antiretroviral 

treatment. AIDS Patient Care STDS 2011; 25(7):413‐22. 

29. Croucher AP, Jose S, McDonald S, Foster C, Fidler S. Sexual and reproductive health 

in  a  UK  cohort  of  young  adults  perinatally  infected  with  HIV.  Sexually  Transmitted 

Infections 2013; 89(5):392‐4. 

Copyright © 2017 Wolters Kluwer Health, Inc. Unauthorized reproduction of this article is prohibited.



30. Judd A, O’Leary, CO,  Le Provost, M, McDonald, L, Dunn, D, Thorne, C. Characteristics 

and  risk  behaviours  of  perinatally  HIV‐infected  and  HIV‐uninfected  young  people 

recruited  into a new adolescent cohort, UK [Abstract] Kuala Lumpur2013. Available at: 

http://regist2.virology‐education.com/abstractbook/2013_7.pdf.  Accessed  26  January 

2016. 

31.  Evangeli M, Greenhalgh C,  Frize G,  Foster C,  Fidler  S. Parenting  considerations  in 

young adults with perinatally acquired HIV. AIDS Care 2014; 26(7):813‐6. 

32. Ayers S, McDonald S, Foster C, Fidler S. Fertility amongst perinatally infected women 

attending a young adult service [Poster].  BHIVA/BASHH2015. 

33.  Joint  United  Nations  Programme  on  HIV/AIDS.  Countdown  to  zero:  global  plan 

towards  the  elimination  of  new HIV  infections  among  children  by  2015  and  keeping 

their mothers alive, 2011‐2015. Geneva, Switzerland: UNAIDS, 2011. 

34.  UNAIDS  The  African  Union.  Empower  young  women  and  adolescent  girls:  fast‐

tracking the end of the AIDS epidemic  in Africa Geneva, Switzerland2015. Available at: 

http://www.unaids.org/sites/default/files/media_asset/JC2746_en.pdf.  Accessed  3 

February 2016. 

35. Sohn AH, Hazra R. The changing epidemiology of the global paediatric HIV epidemic: 

keeping track of perinatally HIV‐infected adolescents. J Int AIDS Soc 2013; 16:18555. 

36.  French  CE,  Tookey  PA,  Cortina‐Borja  M,  de  Ruiter  A,  Townsend  CL,  Thorne  C. 

Influence of short‐course antenatal antiretroviral therapy on viral  load and mother‐to‐

child  transmission  in  subsequent  pregnancies  among  HIV‐infected  women.  Antiviral 

Therapy 2013; 18(2):183‐92. 

Copyright © 2017 Wolters Kluwer Health, Inc. Unauthorized reproduction of this article is prohibited.



37.  French  C,  Thorne  C,  Tariq  S,  Cortina‐Borja M,  Tookey  P.  Immunologic  status  and 

virologic outcomes  in  repeat pregnancies  to HIV‐positive women not on antiretroviral 

therapy at conception: a case for lifelong antiretroviral therapy? [Research Letter]. AIDS 

2014; 28(9):1369‐72. 

38.  Foster C,  Judd A,  Tookey P,  Tudor‐Williams G, Dunn D,  Shingadia D,  et al.  Young 

People  in the United Kingdom and  Ireland with Perinatally Acquired HIV: The Pediatric 

Legacy For Adult Services. AIDS Patient Care STDS 2009; 23(3):159‐66. 

 

 

Copyright © 2017 Wolters Kluwer Health, Inc. Unauthorized reproduction of this article is prohibited.



Figure	1.	

A. Year	of	birth	and	year	of	conception	in	118	women	with	BHIV	and	their	184	reported	pregnancies	

B. Year	of	birth	and	year	of	conception	in	45	women	with	PHIV	and	their	70	reported	pregnancies	
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Table 1 Baseline characteristics of 118 women with BHIV & 45 women with PHIV

* Women with injecting drug use as likely route of acquisition of HIV
IQR: interquartile range

Women with 
BHIV (N=118)

Women with 
PHIV (N=45)

n % n % p-value
Ethnic group 0.43
   White 37 32 11 24
   Black African 67 57 26 58
   Other 13 11 8 18
Region of birth 0.02
   UK/Ireland 41 36 26 58
   Africa 62 54 18 40
   Elsewhere 12 10 1 2
Injecting drug use* 3 3 0 0 0.28
Median age at diagnosis (years) (IQR) 19.1 (17.4, 20.5) 5.6 (2.7, 11.1) <0.01
Median age at first conception (years) (IQR) 20.1 (18.8, 23.0) 19.8 (17.7, 21.4) 0.02
Age at first conception (years, grouped) -
   <16 0 0 3 7
   16-19 64 54 24 53
   20-24 48 41 16 36
   25-29 6 5 2 4
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Table 2 Clinical factors and pregnancy outcomes in women with PHIV and BHIV

             
*There was one twin pregnancy in the PHIV group ending in live birth, so total 59 infants were 
born in this group.
**Pregnancies ending in live birth or continuing to term only
# Pregnancies ending in live birth
IQR: interquartile range

NB: lower than expected denominators indicate missing data

Pregnancies in 
women with BHIV 
(N=184)

Pregnancies in 
women with PHIV 
(N=70)

n % n % p-value

On ART at conception
(n=181)
69 39

(n=69)
45 65    <0.01

Type of antenatal ART (n=178) (n=69)
   None 5 3 4 6 0.32
   Monotherapy 4 2 0 0
   cART 169 95 65 94
Baseline CD4 in pregnancy
(cells/µL)

(n=171) (n=66)

   500 63 37 21 32 <0.01
   350-499 54 31 9 14
   200-349 44 26 22 33
   <200 10 6 14 21
Outcome of pregnancy (n=184) (n=70)
   Live birth 163 88.5 58* 83 0.02
   Stillbirth 1 0.5 0 0
   Miscarriage 12 6 2 3
   Termination 5 3 9 13
   Continuing 3 1 1 1
Median weeks gestation at 
booking**, (IQR)

(n=115)
12.1(10.3, 15.4)

(n=57)
11.6 (9.4, 13.9)

Mode of delivery# (n=163) (n=56)
   Vaginal 57 35 18 32 0.88
   Elective caesarean section 61 37 23 41
   Emergency caesarean section 45 24 15 27
Preterm delivery# (n=163) (n=56)
   <37 weeks gestation 20 12 9 16 0.47
   ≥37 weeks gestation 143 88 47 84
Low birth weight in term 
infants#

(n=139) (n=46)

   <2500g 12 9 3 7 0.65
   ≥2500g 127 91 43 93
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Table 3 Risk factors for having a detectable viral load near to delivery in live births

Explanatory variable

Viral load >50 
copies/ml 

Univariable Analysis Multivariable analysis (n=206)

N (%) OR 95% CI p -value aOR 95% CI p-value
Maternal HIV acquisition
BHIV 32/158 (20) 1 1
PHIV 22/55 (40) 2.63 1.24 - 5.55 0.01* 3.22 1.22 - 8.48 0.02*
Age at first conception
(continuous, per year older) 0.83 0.73 - 0.95 <0.01* - - -

Parity
Nulliparous 37/127 (29) 1 - - -
Multiparous 17/86 (20) 0.41 0.34 - 1.07 0.08 - - -
Previous AIDS-defining illness**
No 22/101 (22) 1 - - -
Yes 7/12 (58) 5.03 1.32 - 19.17 0.02* - - -
Age at conception 
(continuous, per year older) 0.80 0.71 - 0.90 <0.01* 0.89 0.78 - 0.99 0.04*

Maternal region of birth
UK/Ire./Europe 26/89 (29) 1 - - -
Africa/Elsewhere 28/121 (23) 0.73 0.36 - 1.47 0.38 - - -
CD4 count near conception
≥500 cells/µL 13/80 (16) 1 1
200-499 cells/µL 29/111 (26) 1.82 0.97 - 3.82 0.11 1.97 0.86 - 4.51 0.11
<200 cells/µL 10/19 (53) 5.73 1.59 - 20.61 0.01* 3.49 1.00 - 12.10 0.05
On ART at conception
No 40/113 (35) 1 1
Yes 13/99 (13) 0.28 0.12 - 0.62 <0.01* 0.27 0.11 - 0.70 <0.01*
PI-containing ART
No 4/48 (8) 1 1
Yes 48/161 (30) 4.67 1.64 - 13.34 <0.01* 3.52 1.16 - 10.69 0.03*
Gestational age at delivery
≥ 37 weeks 44/184 (24) 1 -
< 37 weeks 10/29 (34) 1.67 0.76 - 3.70 0.20 - - -
Year of delivery
2006-2008 18/63 (29) 1 - - -
2009-2011 21/84 (25) 0.83 0.40 - 1.75 0.63 - - -
2012-2014 15/66 (23) 0.74 0.33 - 1.63 0.45 - - -
*P-value reaches the level of significance (<0.05)
** The variable ‘previous AIDS-defining illness’ has a high proportion of missing data and so was not included in the multivariable analysis
OR: odds ratio, aOR: adjusted odds ratio, CI: confidence interval
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