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Abstract

During their second pregnancy with diagnosed HIV (n = 1177), two-fifths of women in the UK/Ireland not on antiretroviral therapy (ART) at conception had an immunological indication for treatment (CD4+ <350 cells/μl), of whom nearly half had CD4+ at least 350 cells/μl in their previous pregnancy. Those initiating ART during pregnancy had a 4.3-fold increased odds of detectable viral load at delivery compared with those conceiving on treatment, suggesting that continuation of ART after pregnancy may be beneficial for many women.

HIV-positive pregnant women not requiring treatment for their own health may take short-course antiretroviral therapy (ART) to prevent vertical transmission [1,2]. Although this is an effective prevention measure [3–5], increased morbidity and mortality among people randomized to scheduled HIV treatment interruptions have been reported in non-pregnant populations [6,7], which may have implications for optimal management of HIV in childbearing women. WHO guidelines provide the option of lifelong ART for pregnant women, irrespective of health status (‘option B+’) [8,9]. Pregnancy incidence among HIV-positive women in the UK is increasing [10], partly driven by the growing number of women having repeat pregnancies [11]. National surveillance data on diagnosed HIV-positive women reported with more than one pregnancy provide the opportunity to investigate immunological status at the start of second pregnancy, and viral suppression by delivery, in women not on ART at conception. This helps address the question of whether lifelong ART might be beneficial for all pregnant women.

In the UK/Ireland, pregnancies in diagnosed HIV-positive women are reported to the National Study of HIV in Pregnancy and Childhood (NSHPC) as described elsewhere [12]. We analysed data on repeat pregnancies (second reported since HIV diagnosis) during 2000–2010 in women not on ART at conception (53% of second pregnancies). First antenatal CD4+ cell counts, prior to ART initiation, were used. UK national guidelines have recommended a treatment threshold of less than 350 cells/μl since 2008 [13,14]. For analyses exploring detectable maternal viral load at delivery (≥50 copies/ml), the comparison group comprised second pregnancies (resulting in live/stillbirth) to women conceiving on ART. Multivariable analyses were conducted using forward-fitted logistic regression models in STATA 12.0 (StataCorp, College Station, Texas, USA).

The main study group consisted of 1177 pregnancies to women not on treatment at conception; 1063 resulted in a live or stillbirth. Most (76.0%) were in women from sub-Saharan Africa, median age was 30.3 years [interquartile range (IQR) 26.9–33.8], and 43.4% occurred during 2008–2010. Median interval between conception of first and second pregnancies was 2.3 years (IQR 2.2–2.5).

Median pre-ART antenatal CD4+ cell count at second pregnancy (available for 838/1177) was 390 cells/μl (IQR 271–534), measured at median 15.0 gestational weeks (IQR 9.6–20.6). Pregnancies in earlier years were more likely to have missing baseline CD4+ cell counts (test for trend: P < 0.001), but there was no significant difference for other demographics (maternal age, world region of origin, probable source of HIV infection, or inter-pregnancy interval). Overall, 40.6% (340/838) of women not on ART at conception had reached the immunological threshold for treatment (39.8% during 2008–2010); 10% (n = 85) were severely immunosuppressed (<200 cells/μl). Half of those not yet requiring treatment for their own health (245/498) had CD4+ 350–499 cells/μl. Among women requiring treatment for their own health at their second pregnancy, 44.3% (93/210) had CD4+ at least 350 cells/μl at their first pregnancy; note also that 25.9% (93/359) with CD4+ at least 350 cells/μl at first pregnancy had CD4+ below 350 cells/μl by their second pregnancy.

Among 1063 women having a live/stillbirth, most (n = 1028) received antenatal ART, starting at median 23.7 gestational weeks (IQR 20.4–27.0), with earlier initiation over calendar time; from 25.6 weeks (IQR 23.4–29.5, 2000–2002) to 21.5 (IQR 18.6–24.5, 2009–2010) (test for trend: P < 0.001). Analyses of detectable viral load at delivery were conducted on these 1028 women, and 914 women conceiving on ART. The former were younger, more likely to have delivered during an earlier time period, and to have received protease inhibitor-based highly active antiretroviral therapy during pregnancy (all P < 0.05). Delivery viral loads were reported for similar proportions in both groups: 59.6% and 54.2%, respectively. Imputation of missing viral load at delivery as undetectable if there was an undetectable viral load earlier in pregnancy increased data to 86.8% (1686/1942) for all pregnancies: 81.7% among those not on ART at conception and 92.6% among those who were. Overall, 16.2% (273/1686) had detectable viral load (median 188 copies/ml, IQR 90–590, range 51–412 000) – 26.2% in women starting ART in pregnancy and 6.3% among those conceiving on ART (Table 1). Vertical transmission rates were 0.91% (8/878) and 0.27% (2/740), respectively (P = 0.121). Among those starting ART during pregnancy, the proportion not suppressing by delivery increased the later ART was started, from 15.8% (6/38) in the first to 35.7% (71/199) in the third trimester.

[image: Table 1]Table 1 Univariable and multivariable analyses of the association between timing of ART and detectable maternal viral load at delivery among second pregnancies to diagnosed HIV-positive women.



In multivariable analyses, women starting ART during pregnancy had 4.3-fold increased odds of detectable viral load adjusting for time period, region, ART type, and earliest CD4+ cell count, compared with women conceiving on ART (Table 1). Earliest viral load was not included in the model as most women conceiving on ART had undetectable viral load. As a sensitivity analysis, the model was re-run using the original non-imputed viral load variable; the adjusted odds ratio (aOR) was similar [3.85, 95% confidence interval (CI) 2.65–5.59]. The association was also similar when the main model was re-run excluding seven ‘high-risk’ women who received less than 14 days ART (aOR 4.31, 95% CI 3.01–6.18).

Our results should be interpreted in the light of some international guidelines now recommending ART initiation regardless of CD4+ cell count [15,16], and the debate around potential benefits and risks of option B+ [17]. Here, two-fifths of women not on ART at conception of their second pregnancy had an immunological indication for treatment according to current UK guidelines [13,14]. For some, this may reflect disengagement from HIV care postnatally, which needs addressing, particularly for women initiating ART late in their subsequent pregnancy. Possible barriers to access include stigma, fear of disclosure, and childcare responsibilities [18–20]. It is also salient that a quarter of women with CD4+ at least 350 cells/μl at their first pregnancy had fallen below the treatment threshold by their second pregnancy. Significant levels of disease progression after discontinuation of antenatal ART have been reported elsewhere [21–24]. Longer duration of antenatal ART decreases risk of detectable viral load at delivery, and hence the risk of vertical transmission [4,5,25–27], but the four-fold increased odds of detectable virus among those initiating ART during, rather than before, pregnancy is striking.

In conclusion, these findings suggest that in terms of maternal health and vertical transmission, continuation of ART post-natally could have benefits for many HIV-positive women and their future pregnancy outcomes. However, this needs consideration in the broader context of issues such as potential toxicity (particularly first-trimester ART exposure), adherence, drug resistance, obstetric outcomes, and women's views and preferences.

Back to Top

Acknowledgements

National surveillance of obstetric and paediatric HIV is undertaken through the National Study of HIV in Pregnancy and Childhood in collaboration with Public Health England (formerly the Health Protection Agency) and Health Protection Scotland.

We 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 also thank Icina Shakes, Angela Jackson, Helen Peters and Kate Francis for their essential contributions to the NSHPC, and acknowledge the invaluable role of Janet Masters (Study Co-ordinator) who sadly passed away in December 2012.

C.E.F. conceived the study with input from the other authors. C.E.F. conducted the analyses, with support from M.C.-B., and drafted the paper. All authors contributed to the final draft and approved it. P.A.T. is the guarantor.

Sources of funding: During the period when these data were collected, the National Study of HIV in Pregnancy and Childhood received core funding from the Health Protection Agency (now Public Health England) (grant number GHP/003/013/003), with additional funding from the National Screening Committee and the Welton Foundation. The work was undertaken at the Centre for Paediatric Epidemiology and Biostatistics (now Population, Policy and Practice), which benefitted from funding support from the Medical Research Council in its capacity as the MRC Centre of Epidemiology for Child Health (grant number G0400546). The University College London Institute of Child Health received a proportion of funding from the Department of Health's National Institute for Health Research Biomedical Research Centres funding scheme. Clare French was funded by a Medical Research Council PhD studentship. Shema Tariq was funded by a Medical Research Council Research Training Fellowship.

Back to Top

Conflicts of interest

We declare that there are no conflicts of interest.

Ethical approval: The National Study of HIV in Pregnancy and Childhood has London Multi-Centre Research Ethics Committee approval (MREC/04/2/009).

Back to Top

References

1. Taylor GP, Clayden P, Dhar J, Gandhi K, Gilleece Y, Harding K, et al. British HIV Association guidelines for the management of HIV infection in pregnant women 2012. HIV Med 2012; 13 (Suppl 2):87–157. Cited Here...

2. Panel on Treatment of HIV-Infected Pregnant Women and Prevention of Perinatal Transmission. Recommendations for use of antiretroviral drugs in pregnant HIV-1-infected women for maternal health and interventions to reduce perinatal HIV transmission in the United States. 2012. http://aidsinfo.nih.gov/contentfiles/lvguidelines/perinatalgl.pdf (Accessed 1 February 2014). Cited Here...

3. Thorne C, Patel D, Fiore S, Peckham C, Newell M. Mother-to-child transmission of HIV infection in the era of highly active antiretroviral therapy. Clin Infect Dis 2005; 40:458–465. Cited Here...

4. Warszawski J, Tubiana R, Le Chenadec J, Blanche S, Teglas JP, Dollfus C, et al. Mother-to-child HIV transmission despite antiretroviral therapy in the ANRS French Perinatal Cohort. AIDS 2008; 22:289–299. Cited Here...

5. Townsend CL, Byrne L, Cortina-Borja M, Thorne C, de Ruiter A, Lyall H, et al. Earlier initiation of ART and further decline in mother-to-child HIV transmission rates, 2000–2011. AIDS 2014; Feb 22. [Epub ahead of print]. Cited Here...

6. Danel C, Moh R, Minga A, Anzian A, Ba-Gomis O, Kanga C, et al. CD4-guided structured antiretroviral treatment interruption strategy in HIV-infected adults in west Africa (Trivacan ANRS 1269 trial): a randomised trial. Lancet 2006; 367:1981–1989. Cited Here...

7. El-Sadr WM, Lundgren JD, Neaton JD, Gordin F, Abrams D, Arduino RC, et al. CD4+ count-guided interruption of antiretroviral treatment. N Engl J Med 2006; 355:2283–2296. Cited Here...

8. World Health Organization. Programmatic update. Use of antiretroviral drugs for treating pregnant women and preventing HIV infection in infants. 2012. http://www.who.int/hiv/PMTCT_update.pdf (Accessed 1 February 2014). Cited Here...

9. World Health Organization. Consolidated guidelines on the use of antiretroviral drugs for treating and preventing HIV infection. 2013. http://apps.who.int/iris/bitstream/10665/85321/1/9789241505727_eng.pdf (Accessed 1 February 2014). Cited Here...

10. Huntington SE, Thorne C, Bansi LK, Anderson J, Newell ML, Taylor GP, et al. Predictors of pregnancy and changes in pregnancy incidence among HIV-positive women accessing HIV clinical care. AIDS 2013; 27:95–103. Cited Here...

11. French CE, Cortina-Borja M, Thorne C, Tookey PA. Incidence, patterns, and predictors of repeat pregnancies among HIV-infected women in the United Kingdom and Ireland, 1990–2009. J Acquir Immune De&filig;c Syndr 2012; 59:287–293. Cited Here...

12. 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; 115:1078–1086. Cited Here...

13. Gazzard BG, Anderson J, Babiker A, Boffito M, Brook G, Brough G, et al. British HIV Association Guidelines for the treatment of HIV-1-infected adults with antiretroviral therapy 2008. HIV Med 2008; 9:563–608. Cited Here...

14. Williams I, Churchill D, Anderson J, Boffito M, Bower M, Cairns G, et al. British HIV Association guidelines for the treatment of HIV-1-positive adults with antiretroviral therapy 2012. HIV Med 2012; 13 (Suppl 2):1–85. Cited Here...

15. Panel on Antiretroviral Guidelines for Adults and Adolescents. Guidelines for the use of antiretroviral agents in HIV-1-infected adults and adolescents. 2013 http://aidsinfo.nih.gov/contentfiles/lvguidelines/adultandadolescentgl.pdf (Accessed 1 February 2014). Cited Here...

16. Thompson MA, Aberg JA, Hoy JF, Telenti A, Benson C, Cahn P, et al. Antiretroviral treatment of adult HIV infection: 2012 recommendations of the International Antiviral Society-USA panel. J Am Med Assoc 2012; 308:387–402. Cited Here...

17. Ahmed S, Kim MH, Abrams EJ. Risks and benefits of lifelong antiretroviral treatment for pregnant and breastfeeding women: a review of the evidence for the Option B+ approach. Curr Opin HIV AIDS 2013; 8:473–488. Cited Here...

18. Boehme AK, Davies SL, Moneyham L, Shrestha S, Schumacher J, Kempf MC. A qualitative study on factors impacting HIV care adherence among postpartum HIV-infected women in the rural southeastern USA. AIDS Care 2014; 26:574–581. Cited Here...

19. Coleman S, Boehmer U, Kanaya F, Grasso C, Tan J, Bradford J. Retention challenges for a community-based HIV primary care clinic and implications for intervention. AIDS Patient Care STDS 2007; 21:691–701. Cited Here...

20. Horstmann E, Brown J, Islam F, Buck J, Agins BD. Retaining HIV-infected patients in care: where are we? Where do we go from here?. Clin Infect Dis 2010; 50:752–761. Cited Here...

21. Coria A, Noel F, Bonhomme J, Rouzier V, Perodin C, Marcelin A, et al. Consideration of postpartum management in HIV-positive Haitian women: an analysis of CD4 decline, mortality, and follow-up after delivery. J Acquir Immune Defic Syndr 2012; 61:636–643. Cited Here...

22. Ekouevi D, Abrams EJ, Schlesinger M, Myer L, Phanuphak N, Carter RJ. Maternal CD4+ cell count decline after interruption of antiretroviral prophylaxis for the prevention of mother-to-child transmission of HIV. PLoS One 2012; 7:e43750. Cited Here...

23. Palacios R, Senise J, Vaz M, Diaz R, Castelo A. Short-term antiretroviral therapy to prevent mother-to-child transmission is safe and results in a sustained increase in CD4 T-cell counts in HIV-1-infected mothers. HIV Med 2009; 10:157–162. Cited Here...

24. Watts DH, Brown ER, Maldonado Y, Herron C, Chipato T, Reddy L, et al. HIV disease progression in the first year after delivery among African women followed in the HPTN 046 clinical trial. J Acquir Immune Defic Syndr 2013; 64:299–306. Cited Here...

25. Hoffman RM, Black V, Technau K, van der Merwe KJ, Currier J, Coovadia A, et al. Effects of highly active antiretroviral therapy duration and regimen on risk for mother-to-child transmission of HIV in Johannesburg, South Africa. J Acquir Immune Defic Syndr 2010; 54:35–41. Cited Here...

26. Read PJ, Mandalia S, Khan P, Harrisson U, Naftalin C, Gilleece Y, et al. When should HAART be initiated in pregnancy to achieve an undetectable HIV viral load by delivery?. AIDS 2012; 26:1095–1103. Cited Here...

27. Patel D, Cortina-Borja M, Thorne C, Newell ML. Time to undetectable viral load after highly active antiretroviral therapy initiation among HIV-infected pregnant women. Clin Infect Dis 2007; 44:1647–1656. Cited Here...



© 2014 Lippincott Williams & Wilkins, Inc.
  OEBPS/images/cover.jpg





OEBPS/images/Original.00002030-201406010-00016.TT1.jpeg
Univariable analyses

Multivariable analysis

(n=1590)
Detectable/total (%) OR 95% CI P-value aOR 95% CI P-value
Timing of ART
After conception 220/840 (26.2) 531 (3.86-7.30) 4.34 (3.03-6.20)
Prior to conception 53/846 (6.3) 1 <0.001 1 <0.001
Maternal age group (years)
<25 33/184 (17.9) 1 0.046
25-34 183/1049 (17.4) 0.97 (0.64-1.46)
>35 57/452 (12.6) 0.66 (0.41-1.05)
Maternal region of origin
UK/lreland 30/234 (12.8) 0.288
Sub-Saharan Africa 218/1317 (16.6) (0.90-2.03)
Elsewhere 24/134 (17.9) (0.83-2.66)
Maternal HIV risk factor
Other® 260/1612 (16.1) 1 0.499
Injecting drug use 7/34 (20.6) 1.35 (0.58-3.13)
Time period
2000-2002 12/47 (25.5) 234 (1.16-4.70) <0.001 3.32 (1.38-8.00)
2003-2005 76/338 (22.5) 1.98 (1.39-2.81) 1.90 (1.24-2.90)
2006-2008 110/715 (15.4) 1.24 (0.90-1.70) 1.05 (0.74-1.49)
2009-2010 75/586 (12.8) 1 1 0.002
Reporting region
London 141/830 (17.0) 1 0.001 1 <0.001
Elsewhere in England 116/647 (17.9) 1.07 (0.81-1.40) 1.34 (0.98-1.83)
Wales/Scotland/N Ireland 3/63 (4.8) 0.24 (0.08-0.79) 0.31 (0.09-1.06)
Ireland 13/145 (9.0) 0.48 (0.26-0.88) 0.42 (0.22-0.80)
Type of antenatal ART
Mono/dual 33/71 (46.5) 3.96 (2.42-6.50) <0.001 2.89 (1.65-5.06)
HAART - Pl-based 177/985 (18.0) i] 1 <0.001
HAART — NNRTI-based 45/536 (8.4) 0.41 (0.29-0.58) 0.48 (0.32-0.74)
HAART - other” 18/94 (19.1) 1.13 (0.66-1.91) 1.16 (0.62-2.18)
Earliest CD4" cell count* (cells/pl)
>500 60/534 (11.2) 1 <0.001 1 <0.001
350-499 82/486 (16.9) 1.60 (1.12-2.29) 1.94 (1.31-2.87)
200-349 77/442 (17.4) 1.67 (1.16-2.40) 2.00 (1.34-2.97)
<200 38/128 (29.7) 3.34 (2.10-5.31) 4.50 (2.69-7.51)

aOR, adjusted odds ratio; ART, antiretroviral therapy; Cl, confidence interval; HAART, highly active antiretroviral therapy; NNRTI, non-nucleoside
reverse-transcriptase inhibitor; NRTI, nucleoside reverse-transcriptase inhibitor; OR, odds ratio; Pl, protease inhibitor.
"Includes heterosexual transmission, originating from a high HIV prevalence area, and vertical transmission.
Includes those receiving NNRTIs and Pls, and those receiving NRTIs only — groups combined due to small numbers.

“Farliest measurement in women’s second reported pregnancy, not restricted to measurements taken prior to ART initiation.





