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Abstract

Objective
To evaluate the management and outcomes of pregnancies affected by HIV infection.

Method
Retrospective cohort study of HIV-positive pregnant women who delivered at the John Radcliffe Hospital, Oxford, in 2008-2012. Case notes were reviewed and detailed information extracted regarding the obstetric and virological management of HIV-positive pregnancies.

Results
61 case notes were analysed. 26 (43%) pregnancies were unplanned and 35 (39%) booked late. 19 (32%) were diagnosed with HIV infection antenatally and of these 12 (71%) were diagnosed after the first trimester. 28 (47%) of women were not on treatment at booking and in all but one of these treatment was initiated either for maternal reason (CD4<350 cells/mm3) (13cases;48%) or prevention of mother-to-child-transmission (14cases;52%). 8 (13%) had a viral load >50 copies/ml at delivery. 45(74%) delivered by Caesarean section and one baby was diagnosed HIV-positive. There were 6(10%) preterm births, 9(15%) low-birth-weight, 11(18%) small-for-gestational-age and one stillbirth.

Conclusion
[DELETED]Better pregnancy planning, earlier booking and HIV diagnosis, and optimal antiretroviral treatment, should lead to a greater proportion of women with viral load <50 copies/ml at delivery. This should allow more vaginal deliveries and lead to further reductions in mother-to-child transmission of HIV and improvements in maternal, perinatal and neonatal outcomes.
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200



Introduction
The prevalence of HIV in women giving birth in England is 0.2%, is increasing nationally, and remains highest in London (0.3-0.4%)[1]. Current management of HIV in pregnancy aims to identify those infected with HIV with the antenatal screening programme and institute antiretroviral treatment to prevent disease progression in the mother and/or prevent mother to child transmission (MTCT) of HIV. Uptake of antenatal HIV screening in the UK is high (95-97% for 2008-2011)[2]. Current practice of the management of HIV in pregnancy is guided by a number of national clinical guidelines [3,4]. According to the National Study of HIV in Pregnancy and Childhood (NSHPC) the rate of MTCT in the UK and Ireland between 2007-11 was 0.68%, showing a steady decrease since 2000[5].
In addition to MTCT, maternal HIV infection is associated with a number of other adverse perinatal outcomes including preterm birth (PTB), low birth weight (LBW), intra-uterine growth restriction (IUGR) and stillbirth (SB)[6]. Despite the benefits of antiretrovirals (ARVs) in reducing MTCT of HIV, studies have emerged suggesting a correlation between ARV exposure and adverse pregnancy outcomes, in particular PTB [7,8]. These effects may be dependent on the type of ARVs and the timing of ARV initiation in relation to pregnancy [7,9-15].
To achieve optimal pregnancy outcomes, the implementation of guidelines needs to be monitored[5]. However, up-to-date detailed information on virological and obstetric management of HIV-positive pregnancies in the UK is very limited, especially outside London [16,17]. We therefore undertook a detailed evaluation of a large range of aspects of management and outcomes of HIV-positive pregnancies in order to investigate where improvements can be made.

Materials and methods
We conducted a retrospective case note review of HIV-infected pregnant women who delivered between January 2008 and December 2012 at the John Radcliffe Hospital, Oxford, a single, large UK maternity unit. Eligible women were initially identified via the electronic OXMAT (Oxford Maternity) database. This information was cross-referenced with other databases held by the community HIV support team and the genitourinary medicine department to ensure all pregnancies had been identified. 
[DELETED] The study was registered with the institutional audit department and formal ethical approval and consent procedures were not required. Data extracted from the notes was immediately anonymised on collection and held on secure electronic data files. A wide range of aspects were examined, including maternal characteristics, sexual health, contraception, obstetric history, HIV laboratory investigations, ARV treatment, delivery and baby characteristics. Each pregnancy was treated as a separate case for the purposes of analysis, except for demographics, and data in the tables relates to all 61 pregnancies unless otherwise stated.
Birthweight and gestational age were analysed with an unpaired t-test, carried out in QuickCalcs (Graphpad, 2014), due to normal distribution of the data. Gestational adjusted weights were analysed with a Fisher’s Exact Test on a 2x3 contingency table using ‘in-silico’ online tools (http://in-silico.net/tools). Tests were considered statistically significant when the p-value was <0.05.



Results

74 pregnancies in HIV-infected women were identified in 2008-2012 and a total of 61 sets of notes were located and analysed. These 61 pregnancies were in 56 different patients, as three women had two pregnancies and one woman had three pregnancies in the study period. 

Ethnicity of the women was predominantly Black African (82%;Table1). The commonest risk factor for HIV acquisition for the pregnant women was an origin from an HIV-endemic country and many women also had a high-risk partner. Most women were known to be infected prior to conception and 32% were diagnosed in pregnancy. The gestation at which the HIV diagnosis was made tended to depend on when the patient was booked and had a median of 15 weeks, with 12 (71%) being diagnosed after the first trimester (Table1).

The most common contraceptive used prior to pregnancy was condoms (29%), while 47% reported no contraceptive use, a finding reflected in the proportion of unplanned pregnancies (43%;Table2). There was no significant difference in the proportion of unplanned pregnancies in those known to be infected before conception compared to those diagnosed after conception (41% vs 47%,p=0.78). 39% of omen booked late (after 13 weeks), although the median was 11 weeks. 80% of women were multiparous and previous pregnancies included one stillbirth and two preterm births (Table2). 

Just over half of women (53%) were already on treatment at booking (Table3). Of those for whom treatment was started in pregnancy, 48% were for maternal reasons (CD4<350 cells/mm3) and 52% for prevention of MTCT. Therapy was started at a median of 22 weeks, with all but two women on treatment by 28 weeks. 78% of those already on treatment at booking had a VL<50copies/ml at booking, while only 7% of those not on treatment had a VL<50copies/ml at booking (Table3).
Everyone was on treatment by delivery except for one woman, who was diagnosed postnatally after a concealed pregnancy. Only eight (13%) women had a VL>50copies/ml at delivery, with five having a VL<400copies/ml and the remaining three having a VL>10,000copies/ml (Figure1).
Of those diagnosed antenatally, 32% had a late diagnosis (CD4<350cells/mm3) and no-one had a very late diagnosis (CD4<200cells/mm3). At booking the median CD4 counts were higher in the group on treatment (545 vs 350cells/mm3) and by delivery the median CD4 count was 500cells/mm3 (Table3). 
Most women were on either of two HAART regimes: two nucleoside reverse transcriptase inhibitors (NRTI) and one non-nucleoside reverse transcriptase inhibitor (NNRTI) (36%) or two NRTIs and two protease inhibitors (54%). A treatment switch was made in 20%, with the two most common reasons being intolerance and treatment failure.

Although 18% of women had complications (Table 4), individual complications were infrequent, with hyperemesis the most common (3 cases; 5%). Most patients (66%) had an elective caesarean section (CS) as their planned mode of delivery (Table4). Of these, 74% delivered in this way with 18% having an emergency SC and 8% delivering vaginally. Of the 34% that planned to give birth vaginally, just over half (55%) of them did so, while 45% had an emergency CS. The overall CS rate was 74%(Table4). Postnatal complications were uncommon (6 cases,10%), with the most frequent being wound dehiscence/infection after CS.
All but one delivery resulted in a live birth; one was stillborn at 38 weeks after placental abruption. 90% of deliveries were term (>37weeks) with four deliveries at 32-37 weeks and only two deliveries before 32 weeks. 79% received intrapartum AZT, while the remainder received no intrapartum treatment (Table4). 

Nine babies (15%) had low birth weight (<2.5kg)(Table4). 11 babies (18%) were small for gestational age (SGA), which was taken as <10th centile. Four babies (7%) were large for gestational age (LGA;>90th centile). This shift in weight for gestational age distribution was, however, not statistically significant (p=0.3831).
Information on ARV treatment of neonates was available for 49 babies. Most babies (84%) received AZT after birth, 10% (5 babies) received HAART, and 6% of babies received neither. Of the 11 pregnancies with a VL>50copies/ml at delivery, two received HAART, three received AZT (all of whom had maternal VL<150), and treatment of the other babies was not documented. Neonatal complications were uncommon and mainly consisted of breathing difficulties and transfer to SCBU for those that were born prematurely. Congenital abnormalities were rare (3%).
Only one delivery resulted in MTCT of HIV (1.6%). The transmission occurred in a patient who was known to be HIV-positive before pregnancy but who booked late, had poor adherence and required a change of ARVs. She had a persistently high VL above 32,000copies/ml and at 32 weeks rapidly delivered upon admission, precluding intravenous AZT or CS. 
46% of babies were HIV-negative at 18 months and 51% tested HIV-negative at or before three months of age, but for various reasons did not have a definitive test at 18 months: 52% had not reached 18 months of age at data collection, 42% had moved away from the area, and 6% did not attend appointments. The stillborn baby did not have an HIV test.

We explored the effect of some key variables in HIV management in pregnancy on the main outcomes of pregnancy which have previously been shown to be adversely affected by HIV and/or ARVs: gestational age at birth, birth weight, and weight adjusted for gestational age. High VL (>50copies/ml) at booking was associated with LBW, and high VL at delivery was associated with LBW and lower gestational age at birth (Table5). Of note, of the eight deliveries with a VL>50copies/ml, three had a low birth weight (<2.5kg) and five were premature. None of these eight were SGA, and the low birth weights were therefore attributable to prematurity. Since high VL (>50copies/ml) at delivery appeared closely associated with poor outcomes we examined the possible causes for the high VL in these eight cases. Three of these eight women were already on treatment at conception and all but one were on treatment by delivery. However, four women booked late or not at all and most started with very high viral loads (median 40,043copies/ml). Two women were reported to have poor adherence to drug treatment and three women had a switch in their treatment due to persistently high viral load.



Discussion 
Optimal management of HIV in pregnancy is aided by pregnancy planning and early booking. In our study a significant proportion of women had an unplanned pregnancy (43%), and booked late (39%; median gestation at booking 11 weeks). However, these figures compare favourably with a similar study in HIV-infected teenagers in London, where unplanned pregnancy (82%) and late booking (median at 17 weeks) were the norm[16]. Furthermore, national studies suggest that almost half of all pregnancies in the UK are unintended[18]. These aspects of care precede initiation of antenatal care and it is therefore crucial that improvements regarding contraception advice, pregnancy planning and booking, are made in the community/GP setting for the general public and by HIV/GUM physicians for those already known to be HIV-positive.

Our rate of women on treatment at booking (53%) is higher than in most other studies [14,19,20]. In a comparable study in HIV-positive teenagers in London only 6% of patients were on treatment before conception and nearly all (81%) of those who were started on treatment in pregnancy were started for PMTCT, at a median gestation of 28 weeks[16]. In our study 48% patients were started for low maternal CD4 count, at an earlier median start time of 22 weeks. Much of this may be explained by the markedly different age in the populations compared and the proportion of those already known to be HIV-positive before conception.

At 13%, our study had a relatively low proportion of women with VL>50copies/ml at delivery compared to other studies [19-21]. Two London studies reported the highest rates of detectable VL at delivery: 38%[16] and 45%[17]. Timing of initiation of ARVs is key in ensuring that the VL is <50copies/ml by delivery, with earlier initiation warranted with higher VL in early pregnancy[22]. In contrast to other reports [13-15,20,23], our study did not show a difference in the rates of prematurity, LBW, or SGA in women initiated on treatment before vs during pregnancy or those on PI-containing HAART vs non-PI regimens (Table5).

Our CS rate of 74% was similar to other UK studies [16,17,21]. Old guidance stated that babies had to be delivered within four hours of rupture of membranes and as such there were a higher number of deliveries that progressed to an emergency CS in our study, especially in the earlier years. We anticipate that our CS rate will come down over the next years due to updated guidelines encouraging NVD for those with VL<50copies/ml, even when membrane rupture is >4hours [3,4].

The key outcome in HIV-positive pregnancies is prevention of MTCT. Our MTCT rate of 1.6% is within the range of MTCT rates reported in recent studies: 0.68-1.8% [5,16,17,19,21,22]. One European study has shown that a large proportion of MTCT is due to inadequate ARV therapy in women already diagnosed with HIV, suggesting disengagement with care, as in our transmission case[24].

Our 10% preterm birth rate compares favourably to other studies in HIV infected pregnant women[15,23]. We showed an association between high VL (>50copies/ml) at delivery and premature delivery, so it is possible that our low proportion (13%) of women with VL>50copies/ml contributed to our low prematurity rates. 
The LBW rate of 15% is comparable to that reported by others [15,21,25]. Highest rates of LBW (33%) were found in one London study in teenagers[16]; low maternal age may have been a confounding factor in this. We found that there was a clear association between high VL (>50copies/ml) at any point in pregnancy and low birthweight. This reinforces the need to reduce the VL as quickly as possible.
Very few other studies looked at weight adjusted for gestation. Our SGA rate of 18%, though not statistically different from what would be expected (10%), was higher than the only truly comparable study in the US with a rate of 7.3%[13]. We did not find any significant associations with SGA despite looking at relationship to timing of diagnosis, timing of booking, ARVs, VL and CD4 counts (Table5). 

We are confident that all HIV infected pregnancies were identified due to collaboration with the whole multidisciplinary team. 61 out of 74 sets of notes (82%) were located and analysed and it is possible that this has biased our results. Despite our best efforts not all notes could be located, which is a concern given the high risk nature of this patient group. An electronic patient record system has been introduced since the completion of this study, which should prevent loss of notes in the future. A further limitation of the study is the varied amount of data collected from different patients due to incomplete documentation in notes, a recognised limitation of a retrospective study design. Some women were transferred to Oxford late in their pregnancy and hence information available was limited for these. There is also the potential for confounding factors to affect our conclusions as many other factors associated with poor outcomes in pregnancy are also present in our population. On the other hand, our population had much lower rates of unemployment, financial issues, smoking and alcohol use compared to a study performed in HIV-positive teenagers in London [16]. The absence of a (matched) HIV-negative comparison group also limits the interpretation of our results. Finally, our analysis is confined to one UK obstetric unit which limits its applicability to other units and countries which may have other practices.

Although the mother-to-child transmission rate was low, there is room for improvement of both virological and obstetric outcomes. Further optimisation of outcomes will be based on following up-to-date guidance, involving a multidisciplinary team of obstetricians, infectious diseases/HIV physicians, support workers and neonatologists. Improvements in pregnancy planning, booking, HIV diagnosis and treatment should lead to further increases in the proportion of patients with VL<50copies/ml at delivery. Together with new guidelines regarding rupture of membranes, this should lead to more vaginal deliveries, further reductions in MTCT, and improvements in maternal, perinatal and neonatal outcomes.
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Legend
Figure 1. Viral loads at booking and delivery.
Individual patient data. Viral load is in copies/ml.
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