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By 2006, nearly 25 million adults and children in sub-
Saharan Africa were living with HIV.1 The national antenatal 
seroprevalence survey in South Africa in 2005 showed that 
30.2% of pregnant women were HIV positive,2 which implies 
enormous potential for mother-to-child transmission (MTCT) 
of the virus. MTCT of HIV remains the most significant source 
of HIV infection in children; therefore, this mode of infection 
constitutes an important aspect of the overall HIV/AIDS 
epidemic in South Africa. Clinical trials testing the effectiveness 
of administering antiretrovirals to pregnant women before 
delivery, and to their newborns, have demonstrated that 
effective interventions exist that can dramatically reduce 
the rate of transmission from HIV-positive mothers to their 
infants.3 In 2001, the United Nations General Assembly Special 
Session on HIV/AIDS called for a reduction of the proportion 
of infants infected with HIV by 20% by 2005, and by 50% by 
2010.4 The challenge is to implement effective, affordable, 
safe and acceptable interventions, at this scale, in resource-
constrained settings.5

The Western Cape province was the first to launch 
prevention of mother-to-child transmission (PMTCT) 
programmes in South Africa. In January 1999, the sub-
district of Khayelitsha was selected as a pilot site to initiate a 
PMTCT programme in the province, offering HIV counselling 
and testing, zidovudine at 34 weeks’ gestation and during 
labour, formula-feeding and infant HIV testing. By 2001, the 
programme was extended to a further 5 sites, by which time 

nevirapine was available and used as a single-dose regimen 
for mothers and infants.6 By early 2003, the programme 
had been ‘rolled out’ to all maternal and infant service sites 
throughout the province as an essentially nurse-driven service. 
In July 2003, research results presented at the International 
AIDS Conference in Barcelona demonstrated that dual drug 
therapy including short-course zidovudine and single-dose 
nevirapine to both HIV-positive mothers and their babies could 
significantly reduce the transmission rate,7 and the provincial 
PMTCT protocol was revised accordingly, as well as CD4 
testing for all HIV-positive pregnant women and polymerase 
chain reaction (PCR) HIV testing of their infants. 8 The history 
of the development of the provincial PMTCT protocol, and 
changes in the protocol, is set out in Table I. 

An HIV antiretroviral treatment (ART) programme was 
initiated in the Western Cape province in 2004 in parallel with 
the revision of the PMTCT programme. Routine CD4 count 
testing facilitated the referral and initiation of highly active 
antiretroviral therapy (HAART) during the antenatal period 
for women who had high viral loads and were at high risk of 
transmitting HIV to their babies.

The aim of this paper is to review the changes made to the 
Western Cape’s PMTCT protocol and its impact on programme 
outputs and outcomes in the provincial health system. The 
objectives are to describe (i) the programme indicators before 
and after the changes made to the PMTCT protocol; (ii) the 
introduction of routine CD4 count testing into the programme; 
and (iii) the interface of the PMTCT programme with the 
introduction of the ART programme.

Methods

Setting

The data presented in this paper were based on routine 
information collected during 2003 and 2004. The Western 
Cape province currently comprises 6 districts – 1 urban and 
5 rural. There are differences in the structure of maternity 
services between urban and rural districts. Deliveries in 
rural districts are managed at district hospitals, while in the 
Cape Town metropole 42% of all deliveries are conducted at 
midwife obstetric units (MOUs) at primary care level; only 
complications are referred to the appropriate hospital.
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The information system for PMTCT

Registers to collect specific data for the PMTCT programme 
were developed for antenatal clinics, labour wards and baby 
clinics. Sub-district HIV co-ordinators were in place to collect 
and validate operational data. This information was reviewed 
by district co-ordinators before being submitted to the 
provincial office. Indicators that are required from the data are 
listed in Table II.

CD4 counts were performed on all antenatal patients who 
tested HIV positive, but were not captured as routine data. 
However, statistics were collected by the National Health 
Laboratory Services (NHLS) for some sub-districts or facilities 
from which such specimens were submitted, to establish the 
proportion of CD4 counts that were below 200 in these HIV-
positive women in the PMTCT programme. The purpose of 
the analysis was to establish what proportion of HIV-positive 
pregnant women would require assessment for ART as it 
became available.

Results

In broad terms, a PMTCT programme should reveal the 
number of pregnant women who are identified as HIV infected, 
and the success of the interventions to reduce transmission. 
Further, the programme should identify HIV-positive women 

who are at risk of advanced disease and ensure appropriate 
referral for management.

1. Uptake of HIV testing by pregnant women

The proportion of women tested increased from 86% in 2003 to 
96% in 2004. The total number of women tested in the PMTCT 
programme increased from 65 169 in 2003 to 82 747 in 2004 –   
an increase of 21% in the total number of women tested. The 
urban and rural distribution is shown in Fig. 1.

2. Number of women testing HIV positive

A total of 8 093 women (12.4%) tested HIV positive in 2003, 
and 9 721 (11.8%) in 2004. For both years, the proportion was 
highest in the metropole district. The HIV-positive figure for 
some metropole sub-districts exceeded 20%.

3. Antiretroviral uptake

Nevirapine as a single dose to mothers and infants was 
recorded in 2003 as a take-home dose, and in 2004 as a facility-
based dose. The proportion of nevirapine uptake did not 
significantly increase from 2003 to 2004, and remained at 60%. 
There was, however, a marked shift in practice, consistent 
with the revised policy, from the take-home dose that was 
self-administered to the facility-based dose administered by 

Table I. Historical development of the Western Cape provincial PMTCT programme

				    Testing method 							       Infant-testing
Date		     District		     on mothers		  Drug		  Infant feeding		    method

Jan		  Khayelitsha	      Elisa			  AZT		     Formula		    Elisa at
1999												            9 months

June		  5 priority sites	    Rapid test		  NVP		      Formula		  Rapid test
2000									         Exclusive breast		  at 9 months

May		     Entire		     Rapid test		  NVP		      Formula/		  Rapid test
2003		  province					     (AZT in		  Exclusive breast		  at 9 months
							       Khayelitsha*)

May		     Entire		     Rapid test		  NVP+AZT	 Formula more		  PCR test at
2004		  province							          than breast		    14 weeks

*AZT (zidovudine was administered at Khayelitsha, which was the initial pilot site in 1999 before nevirapine was available on the medicines code).

Table II. PMTCT indicators

1.   The proportion of antenatal patients tested
2.   The proportion of antenatal patients testing positive
3.   �The proportion of women in the PMTCT programme  

who receive nevirapine
4.   �The proportion of women in the PMTCT programme  

who receive adequate zidovudine*
5.   The proportion of babies tested
6.   The proportion of HIV-positive babies

*Adequate zidovudine was defined as more than 2 weeks of zidovudine in the  
antenatal period and zidovudine 3-hourly during labour.

Fig. 1. Number of women tested for HIV.
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maternity staff (Fig. 2). While in 2003 the nevirapine dose was 
predominantly a take-home dose (69%), by 2004 most women 
were receiving nevirapine on admission in labour (93%).

The reporting rate for adequate zidovudine in 2004 was 
94%, which indicates the proportion of HIV-positive women 
for whom information was actually recorded regarding 
administration of zidovudine. Of these, it was recorded that 
71% received adequate zidovudine (this was defined as at least 
2 weeks of antenatal zidovudine). The coverage for nevirapine 
and zidovudine was the same for urban and rural districts.

4. Infant testing and transmission

Testing of infants at 9 months up to 2003 had been a challenge 
in all the districts, with considerable loss to follow-up. The 
change in data collection and introduction of new baby 
registers was found to be slow in the rural districts, and 
conversion to a system of testing babies according to monthly 
birth cohorts took a number of months to implement. The 
proportion of infants tested was measured as the number of 
infants tested as a proportion of the number of infants born to 
HIV-positive women. The data on infant testing from the rural 
districts in 2004 could not be considered sufficiently valid to 
indicate actual rates of MTCT. The best data available that may 
indicate the success of the programme are from the metropole 
district. In 2003, the proportion of infants tested in the 
metropole district was 8%, and 17.5% of these children tested 
HIV positive. In 2004, with the introduction of PCR testing at 
14 weeks of age, 80% of infants in the metropole were offered 
HIV testing; among this group, there was a 98% acceptance 
rate. Seven per cent of these infants tested HIV positive. In 8 of 
the 9 urban sub-districts, less than 10% of infants tested HIV 
positive. In addition, 72% demonstrated good formula-feeding 
compliance.

5. CD4 counts

Owing to logistical problems, data were available for only 
part of 2004 from the Groote Schuur Hospital and Tygerberg 
Hospital laboratories in the Western Cape, where CD4 counts 

for the PMTCT programme were performed. There was a 
steady increase in the number of monthly CD4 counts that 
were submitted for women in the PMTCT programme, and 
CD4 counts were done on 51% of PMTCT patients during the 
second half of 2004. Of these, an average of 19.8% were below 
200 cells/µl.

6. Referrals from the PMTCT programme to ARV clinics

Once women were being identified as having low CD4 counts 
by routine CD4 testing early in pregnancy, it was important to 
identify what steps were required for appropriate management 
of these patients. HIV-positive women with CD4 counts <200 
were considered to be patients at risk, both obstetrically and for 
increased vertical HIV transmission. Protocols were developed 
during 2004 to efficiently facilitate the referral of PMTCT 
patients with low CD4 counts to ARV sites. Two weekly 
satellite ARV clinics were set up in the MOUs in one urban 
sub-district with an HIV prevalence of 27%. Between December 
2004 and November 2005, 130 patients had been seen at one of 
these MOU ARV clinics; 93% of these had been referred before 
29 weeks’ gestation and were able to be initiated on ART in 
sufficient time before delivery.

Discussion

The results presented here are based on data from the standard 
reporting on the PMTCT programme within the provincial 
health system which, in the absence of formal sampling, give 
an indication of how the PMTCT programme is functioning 
in the province, and where further improvements may be 
necessary. It must be conceded that the results for 2003 
and 2004 were limited by the constraints of change and the 
introduction of new information that needed to be collected. 
Therefore, these results should be viewed within this context of 
change and operational challenges.

High uptake of HIV testing suggests an improvement on 
previous years in counselling in the programme.9 An increase 
in the proportion of women tested could have been partly 
the result of retraining of counsellors in the revised protocols. 
The increase in absolute numbers of women who tested HIV 
positive in 2004 compared with 2003 may be significant for the 
delivery of health services. It may be hypothesised that this 
increase in numbers may be attributed to a combination of 
migration of pregnant women from other provinces to deliver 
in the Western Cape,10 a higher testing rate in certain districts, 
and natural population increase. The PMTCT HIV prevalence 
per district was similar to the HIV prevalence results in the 
province during the same years.11

An average nevirapine uptake exceeding 80% would be more 
desirable than that of around 60% recorded for both years. The 
question must be asked whether the remaining 40% received 
any or no nevirapine; there are no data to indicate whether this 
shortfall of uptake is due to failure to administer the drug, or 

Fig. 2. Form of nevirapine uptake by mothers.
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failure to record administration. Nevirapine resistance in the 
post-gestational period must be considered as an important 
issue to be addressed.12 The zidovudine uptake from April 
2004 appeared steady, with little variation between the 
districts, although one might have expected a variation in the 
administration of zidovudine between rural and urban districts, 
and that women in rural areas might not have been adequately 
covered as the result of more limited access to antenatal 
services. Although the data on drug uptake are limited in 
scope, they are helpful in determining the uptake of dual drug 
administration and acquiring knowledge of the operational 
success of the revised programme.13

A major information gap remains: an accurate picture of the 
serostatus of infants born to women in the programme who 
subsequently tested HIV positive, which has proved to be a 
challenge in most developing countries.14  The improvement 
in testing and transmission rates of infants as recorded in the 
metropole district is the most significant improvement from 
2003 to 2004. PCR testing that is conducted much earlier in 
infancy succeeds in capturing a larger proportion of babies 
born to mothers who have gone through the programme, 
and appears to have been easily adopted as a replacement 
to the rapid test. The high formula-feeding compliance of 
72% recorded in the metropole further supports the infant 
testing results. Although formula compliance is not required 
as an official indicator, it may be seen to add validity to the 
transmission results.

The proportion of women on whom a CD4 count was 
performed was not recorded as routine data, and laboratory 
data for the first half of 2004 were specifically accessed to 
assess the progress of CD4 testing. Operationally, CD4 testing 
was successfully introduced into the Western Cape PMTCT 
programme and proved to be especially useful in areas of 
high HIV prevalence to identify high-risk individuals. Routine 
recording of the proportion of HIV-positive women who 
undergo CD4 testing should be recommended as a useful 
indicator for a PMTCT programme. In addition, recording 
of CD4 count results and the successful referral of women 
requiring HAART can supply valuable evidence for service 
delivery. This would allow the necessary expansion of access 
to HAART that is demanded for women accessing PMTCT 

services.15 Efficient management of these patients through 
early identification, referral and appropriate management with 
HAART should ensure a further decline in the transmission 
rate.16

Conclusion

New research has shown improved efficacy with a regimen 
of single-dose nevirapine combined with a short course of 
zidovudine to both mothers and infants. It has also become 
apparent that HIV-positive pregnant women who need ART 
for their own health should receive it during pregnancy. The 
provincial PMTCT programme has made significant strides in 
this direction and has shown that it is possible to move forward 
with new approaches to prevent MTCT in South Africa.
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