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What is the size of the problem?

* in the population as a whole?
* iIn women?

* In pregnant women?

* in children?



Global summary of the HIV/AIDS

epidemic, December 2002
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Regional HIV/AIDS statistics and features, end of 2002

Epidemic |Adults & children| Adults and Adult % of HIV-positive | Main mode(s) of
started Living with HIV | children newly | prevalence | adults who are | transmission for
infected with HIV rate* women those living with
HIV/AIDS**
Sub-Saharan Africa Late '70s 294 m 3.5m 8.8% 58% Hetero
Early '80s
N Africa & Middle East Late '80s 550 000 83 000 0.3% 55% Hetero, IDU
South & S-East Asia Late '80s 6.0 m 700 000 0.6% 36% Hetero, IDU
East Asia & Pacific Late '80s 1.2m 270 000 0.1% 24% IDU, Hetero,
MSM
Latin America Late '70s 1.5m 150 000 0.6% 30% MSM, IDU,
Early '80s Hetero
Caribbean Late '70s 440 000 60 000 2.4% 50% Hetero, MSM
Early '80s
E Europe & Central Asia Early '90s 1.2m 250 000 0.6% 27% IDU
Western Europe Late '70s 570 000 30 000 0.3% 25% MSM, IDU
Early '80s
North America Late '70s 980 000 45 000 0.6% 20% MSM, IDU,
Early ’80s Hetero
Australia & N Zealand Late '70s 15 000 500 0.1% 7% MSM
TOTAL 42 m 5m 1.2% 50%




A global view of HIV infection

40 million adults living with HIV/AIDS as of end 2001




HIV prevalence in adults
in sub-Saharan Africa, end 2001
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HIV prevalence in adults
iIn sub-Saharan Africa, 1986-2001
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Projected population structure with
and without the AIDS epidemic, Botswana, 2020

I Projected population
structure in 2020

I Deficits due to AIDS
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HIV prevalence (%)

HIV prevalence among pregnant women
in South Africa, 1990 to 2001
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HIV prevalence rates among pregnant women
attending antenatal clinics in urban sites in
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End-2002 global HIV/AIDS estimates
Children (<15 years)
 Children living with HIV/AIDS 3.2 million

« New HIV infections in 2002 800,000

» Deaths due to HIV/AIDS in 2002 610,000



Children (<15 years) estimated to be living
with HIV/AIDS as of end 2002
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Estimated number of children (<15 years)
newly infected with HIV during 2002
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Estimated deaths in children (<15 years)
from HIV/AIDS during 2002
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Estimated impact of AIDS on under-5 child
mortality rates, selected African countries, 2010
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About 14,000 new HIV infections a day Iin
2002

* More than 95% are in developing countries
« 2,000 are in children under 15 years of age

* About 12,000 are in persons aged 15 to 49
years, of whom:

- almost 50% are women
- about 50% are 15-24 year olds



HIV infection in pregnancy

 Effect of pregnancy on HIV infection

— progression of HIV disease in mother
e orphans
 family structure

 Effect of HIV infection on pregnancy
— pregnancy complications
— mother-to-child transmission



Effect of pregnancy on HIV infection

— Progression of HIV disease in mother in
absence of treatment

— Progression of HIV disease in mother with
treatment (antiretroviral therapy)

— Impact of maternal death on children under 1
year of age



Effect of HIV infection on pregnancy

* Pregnancy outcome
— preterm birth
— IUGR/SGA and low birthweight
— stillbirth
— perinatal/neonatal/infant mortality



Effect on Perinatal Outcome
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Effect on Perinatal Outcome
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Effect on Perinatal Outcome
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Mother-to-child transmission



Mother-to-child transmission

* In resource poor countries
— 25-45%

* |n industrialised countries
—15-30%



Mother-to-child transmission

 Risk factors for transmission
— prematurity
— high viral load

« symptomatic maternal disease
* low CD4 cell count

— breast feeding

— mode of delivery

— duration of membrane rupture
— duration of second stage

— sexually transmitted infections



Antiretroviral therapy

Brocklehurst P, Volmink J. Antiretrovirals for reducing the risk of
mother-to-child transmission of HIV infection (Cochrane Review). In:

The Cochrane Library, Issue 1, 2003. Oxford: Update Software.

Randomised controlled trials



Any ZDV versus placebo — HIV in child

Comparison: 01 Zidovudine vs placebo
Outcome: 01 HIV infection of the child

Treatment Control OR Weight OR
Study n/H nH (95%CI Fixed) % (95%CI Fixed)
01 Long course, non-breastfeeding
Connor &M, [P, PRl 154155 45 § 204 —B— 27 0.28[0.15,0.52]
Subtatal(95%Ch 154195 45 § 204 —emn - 2rn 0.28[0.15,0.52]

Test for heterogeneity chi-zguare=0.0 df=0
Test for overall effect z=-4.00 p=0.00006

02 Short courze, non-breastfeeding

Limpong AN, 1P 13187 14 187 SR R 77 0.92[0.40,2.08]
Shaffer AN, IP 15 /194 37 1198 — 214 0.45[0.24,0.51]
Subtatal(95%Cl) 3128 511285 —mEg— 291 0.57[0.35,0.92]

Test for heterogenety chi-zquare=1 93 df=1 p=0.16
Test for overall effect z=-2.30 p=0.02

03 Short course, breastfesding

Dahiz &M, IP, PHm 33 7180 52 7175 —E— 278 0.53[0.532,0 57
Wiktor AN, [P 197115 307115 S 16.1 0.56[0.29,1 .07
Subtotal(95%Cl) 52 1205 82 /290 g 439 0.54[0.57 0,50

Test for heterogeneity chi-sgquare=0.02 dif=1 p=0.9
Test for overall effect z=-3.05 p=0.002

Tatal(95%:Cl) 955774 17917749 ool 1000 0.438[0.37 0.63]
Test for heterogenety chi-zquare=5 66 df=4 p=023
Test for overall effect z=-5.31 p=0.00001

1 2 i 510
Fawours treatmerit Fawvours control



Any ZDV versus placebo — death <1 year

Comparison: 01 fidovudine vs placeho
Outcome: 03 Death of the child within 1 year after birth

Treatment Control OR Weight OR
Study n'H n'H (95%Cl Fixed) % (95%CI Fixed}
01 Long course, non-kressttesding
Connor AN, 1P, PME o206 /209 749 1.01[0.29,3.56]
Subtotal{95a%Cl) o206 a/209 — e — 74 1.01[0.29,3 58]

Test for heterogeneity chi-zquare=0.0 df=0
Test for overall effect z=0.02 p=1

02 Short course, non-breastfeeding

Shaffer &M, IP 511985 55189 78 1.02[0.29,3.57]
Subtotalf 35960 511985 55189 — e —— 78 1.02[0.29,3.57]
Test for heterogeneity chi-square=010 df=0
Test for overall effect z=0.02 p=1

03 Short course, breastfeeding

Dabiz &M, IP, PMm 26 1202 36 1205 Bl 527 0.71[0.42,1 20
Wiktar AN, P 3136 00137 B—— 6 0.13[0.04,0.46]
Subtotal(95%C1) 3 1338 56 342 —mEg— 843 0.49[0.31,0.79]

Test for heterogeneity chi-square=6.12 df=1 p=0.013
Test for overall effect z=-297 p=0.003

Totall9swCl 411740 Ba J7a0 -=aifiime- 100.0 0.57[0.38,0.87]
Test for heterogeneity chi-zquare=7 .59 df=3 p=0.055
Test for overall effect z=-265 p=0.005

1z i 510
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Any ZDV versus placebo — low birth weight

Comparison: 01 Zidovudine vs placebo
Outcome:  0F Low hirth weight (less than 25004)

Treatment Control OR Weight OR
Study n/H nH {95°Cl Fixed) % (95%Cl Fixed)
01 Long courze, non-breastfeeding
Connor AR, 1P, PRE 281207 37 1209 —B1— 41.2 0730431 .24]
Subtotal(25%C0 281207 37 1209 - 4.2 0.73[0431.24]

Test for heterogeneity chi-square=0.0 df=0
Test for overall effect z=-117 p=02

02 Short course, non-breastfeeding

Shaffer AN, P 1271584 2070155 — = 241 0.55[0.25,1.24]
Suhtotal(93%Cl) 121184 20 /1585 —ei—— 241 0.:38[0.251.24]
Test for heterogeneity chi-zguare=0.00 df=0 p=0.00001
Test for overall effect z=-1.40 p=018

03 Short course, breastfeeding

Dabis AN, 1P, PRm 251194 31 1190 —8— 4.7 0E7[0E0,1.51]
Subtotal(95%C1) 2811194 31 1190 . 347 Da7[0s01 a1]
Test for heterogeneity chi-zgquare=000 df=0 p=0.00001
Test for overall effect z=-031 p=0§&

Tatall953%Cl) G /595 oa re9v7 -=aljine 100.0 0.74[053,1.04]

Test for heterogeneity chi-zquare=0 68 df=2 p=071
Test for overall effect z=-1.72 p=0.09

1z i 510
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Short course ZDV versus long course ZDV —
HIV in child

Comparison: 02 Zidovudine (shortshort) vs zidovudine {long-long)
Outcome: 01 HIV infection of the child

Treatment Control OR Weight OR
Study nH n/H (95%Cl Fixed) o (95°%Cl Fixed)
Lallemnant &k P PRE 24 123 105222 + 100.0 246[1.15,5.27]
Tatall95%%Ch 24123 10 5222 —e - 100.0 248115527

Test for heterogeneity chi-zgquare=0.0 df=0
Test for overall effect z=2.31 p=0.02

iz i 51D
Fawours treatment Fawvours control



NVP versus ZDV — HIV in child

Comparison: 05 Nevirapine vs zidovudine
Outcome: 01 HIV infection of the child

Treatment Control OR Weight OR
Study nH nH (95%CI Fixed) % (95%CI Fixed)
Guay IP, PNB 37 1245 65 1 250 B 100.0 0.50[0.32,0.79]
Totall 9531 37 1246 BS 1 250 == 100.0 0.50[0.32,0.79]

Test for heterogeneity chi-zgquare=0.0 df=0
Test far overall effect z=-2.99 p=0.003

A 2

Fawours treatment

i 510
Fawours control



ZDV plus 3TC versus placebo — HIV in child

Comparison: 06 Zidovudine + lamivudine {AN, IP, PNmb) vs placebo
Outcome: 01 HIV infection of the child

Treatment Control OR Weight OR
Study n/H n'H (95%CI Fixed) o (95%Cl Fixed)
Petra AM, IP, PRb 16 1281 40 1 2672 100.0 0.34[0.15,061]
Totali95%%:Ch) 16 1281 40 1 2672 100.0 0.34[0.15,061]

Test for heterogeneity chi-square=0.0 df=0
Test far averall effect 7z=-3.53 p=0.0004

1z i £ 1D
Fawours tregtment Fawours control



ZDV plus 3TC versus placebo — HIV in child

Comparison: 07 Zidovudine + lamivudine (IP, PNmh) vs placeho
Outcome: 01 HIV infection of the child

Treatment Control OR Weight OR
Study n/H n'H (95%CI Fixed) % (95%CI Fixed)
Petra AR, IP, PMB 24 1269 40 7 262 100.0 0.54[0.32,0.93]
Total{95%Cl1) 24 1269 40 7 262 100.0 0.54[0.32,0.93]

Test for heterogeneity chi-zgquare=0.00 df=0 p=0.00001
Teszt for overall effect z=-2.22 p=0.03

1 i 5 1D
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ZDV plus 3TC versus placebo — HIV in child

Comparison: 08 Zidovudine + lamivudine (IP) vs placebo
Outcome: 01 HIV infection of the child

Treatment Control OR Weight OR
Study nH n/H (95%%Cl Fixed) U (95%Cl Fixed)
Petra AR P, PR 40 1 a1 40 f 262 100.0 0.92[057 1.48]
Totall 3530 40 1 2e1 407 262 100.0 0.92[0.57,1.48]

Test far heterogeneity chi-square=0.00 df=0 p=0.000M
Test for overall effect z=-0.34 p=0.7

1 3 51D
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NVP plus ART versus ART — HIV in child

Comparison: 13 Nevirapine + standard ART vs placebho + standard ART
Outcome: 01 HIV infection of the child

Treatment Control OR Weight OR
Study nH nH (95°%CI Fixed) % (95%Cl Fixed)
PACTE 316 1P, PHb 973554 & aE0 100.0 1.10[0.42 2 57]
Total(35%:C0h 91554 & Fas0 100.0 1.10[0.422.57]

Test for heterogeneity chi-zguare=0.0 df=0
Test for overall effect z=019 p=02

A 2
Fawours treatment Fawours control




Side effects of ART

 Fatal lactic acidosis with stavudine plus
didanosine

* Mitochondrial toxicity with ZDV and 3TC

* Long term effects on uninfected infants
(>95%)
— rare events may not be important when
decreasing MTCT from 25% to 5% but may

be important if decreasing MTCT from 1% to
0.5%



Nevirapine

* One dose of nevirapine in labour and one
to baby. Low toxocity.

* Prevention of mother-to-child transmssion
of HIV. Use of nevirapine among women
of unknow serostatus. Report of a
technical consultation, 5-6 December
2001, Geneva.



Nevirapine

e Offered to all HIV+ women

» Offered to all HIV+ women plus all women
of unknown serostatus

* In areas of high prevelance without good
VCT facilities — offered to all women



Breast feeding

Randomised controlled trial

Nduati R, John G, Mbori-Ngacha D, Richardson B, Overbaugh J, Mwatha A,
Ndinya-Achola J, Bwayo J, Onyango F, Hughes J, Kreiss J. Effect of
breastfeeding andf formula feeding on transmission of HIV-1. A randomized
clinical trial. JAMA 2000;283:1167-1174

Four clinics in Nairobi
Formula provided and safe preparation taught



Breastfeeding and HIV infection

No. of infants with HIV-1 infection

Cumulative HIV-1 infection rates

Infants age | Breastfeeders Formula Breastfeeders Formula p
Feeders Feeders value
Birth 15 7 7.0 3.1 0.35
6 weeks 43 20 19.9 9.7 0.005
14 weeks 47 28 24.5 13.2 0.007
6 months 53 32 28.0 15.9 0.009
12 months 63 36 32.3 18.2 0.003
24 months 71 41 36.7 20.5 0.001




Breastfeeding and mortality

No. of cumulative infant deaths Cumulative mortality rates

Infants age | Breastfeeders Formula Breastfeeders Formula p
Feeders Feeders value

6 weeks 2 8 1.0 3.9 0.06

14 weeks 8 13 4.1 6.4 0.30

6 months 17 22 8.8 10.8 0.48

12 months 32 31 16.7 15.4 0.71

24 months 45 39 24.4 20.0 0.30




Caesarean section

The European Mode of delivery Collaboration. Elective caesarean-

section versus vaginal delivery in prevention of vertical HIV-1
transmission: a randomised clinical trial. Lancet 1999;353:1035-9.

HIV infection 3/170 versus 21/200 RR 0.17 (0.05-0.55)

Post-partum comps 0/189 versus 0/221

RR of CS on HIV infection the same for ART naive and experienced



Caesarean section

 Caesarean section rate 5%
» HIV prevelance 25% in South Africa

* Increase Caesarean section rate to 30%
— six-fold increase
— who is going to do the caesarean sections?

— what happens if the woman has another
pregnancy?



If viral load is low can women deliver
vaginally?

[/ collaborative cohort studies

44 cases of MTCT from 1202 women with viral
load <1000 copies/ml

if on ART, MTCT risk ~1%
if not on ART, MTCT ~10%

— controlled for other factors including actual viral load

loannidis J et al. Perinatal transmission of human immunodeficiency virus type 1 by pregnant
women with RNA viral loads <1000 copies/ml. J Inf Dis 2001;183:539-45



Vaginal lavage

Shey Wiysonge CU, Brocklehurst P, Sterne JAC. Vaginal
disinfection during labour for reducing the risk of mother-to-child
transmission of HIV infection (Cochrane Review). In: The Cochrane
Library, Issue 1, 2003. Oxford: Update Software.



Vaginal disinfection — HIV infection

Comparison: 01 Vaginal lavage compared with non-lavage
Outcome: 01 HIV infection status of the child

Yaginal lavage Hon-lavage OR Weight OR
Study n/H n/H (95%Cl Fixed) o (95%CI Fixed)
Gaillard 2001 B3 5307 G4 1295 100.0 0.893[0.631.38]
Total(95%C0) B3 5307 G4 1295 100.0 0.93[0.631.38]

Test for heterogeneity chi-sgquare=0.0 df=0
Test for overall effect z=-0.35 p=0.Y

12 1 510
waginal lavage Mon-lavage



Vitamin A

« Shey Wiysonge CU, Brocklehurst P, Sterne JAC. Vitamin A
supplementation for reducing the risk of mother-to-child transmission
of HIV infection (Cochrane Review). In: The Cochrane Library, Issue
1, 2003. Oxford: Update Software.



Vitamin A — HIV infection

Comparison: 01 Vitamin A supplementation versus no vitamin A supplementation
Outcome: 01 HIV infection in child

Vitamin A Ho Yitamin A OR Weight OR
Study n/H n/H (95%CI Fixed) % (95%CI Fixed)
Coutsoudis 1999 For319 Toraa 4&— B33 0.93[067 1.42]
Fawezi 19985 5375239 Jarx4 —| 367 1.28[0.81 ,2.03]
Total{9S%C 123 1558 109§ 527 =niin-- 100.0 1.09[0.31 1.45]

Test for heterogeneity chi-zgquare=0.73 df=1 p=037
Test for overall effect z=056 p=06

1 3 i 510
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Vitamin A - stillbirth

Comparison: 01 Yitamin A supplementation versus no vitamin A supplementation

Outcome: 02 Stillbirth

Vitamin A Ho vitamin A OR Weight OR

Study n/H nH (95%Cl Fixed) o (95%Cl Fixed)

Coutzoudis 1999 63 47330 & 14 5 1.46[0.41 5.22]

Favwzi 1995 25 1524 24 1500 —R— 5.4 1.00[0.561.77]
Total{95%C) 31 ragz 23 ra30 - 100.0 1.07[0631.80]
Test far heterogeneity chi-zgquare=0.25 df=1 p=0E&
Test for averall effect z=0.24 p=0.5

1z i 510
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Prevention of MTCT

* With well funded healthcare services
— antiretroviral therapy
— elective caesarean section
— avoidance of breast feeding



UK guidelines for management of
HIV infection in pregnancy

Women who do not require treatment

 zidovudine monotherapy from second trimester, in
labour and to neonate for 6 weeks plus CS

Women who require treatment

* triple therapy / HAART from second trimester, and
to neonate for 6 weeks

Women who conceive on ART
 consider suspending in first trimester



Prevention of MTCT

« With poorly funded health care services

— short course zidovudine

— nevirapine

— ? combination antiretroviral therapy
— ? avoidance of breast feeding

— ? caesarean section

— ? vaginal lavage

— ? Vitamin A

— others

 episiotomy, instrumental delivery, early washing,
nasopharyngeal aspiration



PMTCT programmes

voluntary HIV testing

antiretroviral therapy during late
pregnancy or in labour

antiretroviral therapy to the newborn

avoidance of episiotomy, ARM, invasive
fetal monitoring



« Based on WHO estimates, in Africa:

— antenatal care (at least one visit)
« 20% to 99% (average 62%)

— professional at delivery
* 2% to 99% (average 36%)



Can PMTCT programmes work?
Paediatric AIDS cases in Thailand
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Enhanced PMTCT

* ART during pregnancy and after birth to
mother



Voluntary HIV testing in pregnancy

* Necessary in order to offer effective
interventions to prevent MTCT and
perhaps prevent early maternal death

* Problems

— quality control and availability of testing
— womens attitudes to testing

— clinicians attitudes to testing



 “If we can get cold Coca Cola and beer to
every remote corner of Africa, it should not
be impossible to do the same with drugs.”

Joep Lange,
President, International AIDS Society, Barcelona, July 2002



The future

Primary prevention
Delivery of effective interventions

Improved prevention of MTCT (risk versus
benefit)

Maintainance of maternal health
?Status of chronic disease

Equity of prognosis



Is primary prevention possible?



Trends in HIV prevalence among pregnant women
iIn Kampala, Uganda: 1991-2000
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Source: STD/AIDS Control Programme, Uganda (2001) HIV/AIDS Surveillance Report
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