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Prevention of mother to child transmission (PMTCT) is 
an effective HIV prevention strategy and a major 
entry point for treatment of HIV-positive women.  

The success of PMTCT programs is determined by 
factors including:  

• HIV testing rates among pregnant women
• National PMTCT guidelines 
• Compliance of the health system with guidelines

In South Africa, PMTCT guidelines recommend HAART 
for CD4 <200 and single-dose nevirapine and AZT 
for women with a CD4 >200.  WHO guidelines 
recommend HAART for women with CD4 < 350 and 
a WHO 3 clinical condition. HIV testing rates and 
compliance with national guidelines vary between 
provinces and clinics. 

In Gauteng, 190,000 live births were registered in 2007.  
Using this data, the prescribed path of pregnant 
women, and parameters from the literature, 
colleagues, and our own data, we can describe the 
path through pregnancy of HIV+ women and the 
origin of HIV+ infants. 
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To model the path of HIV+ mothers through pregnancy, the PMTCT 
system, and origin of HIV+ infants, a freely available and open 
source model was built in MS Excel.  This model has three key 
modifiable parameters: HIV testing rates, PMTCT guidelines, and 
compliance with guidelines. 

PMTCT Scenarios were modeled for Gauteng 
province.  Changes to guidelines and improving , 
testing and guideline compliance were modeled.

PMTCT models such as this can help programs identify gaps and 
direct  resources to improve care.  Using this model we can gain 
insight into the relative importance of different components of 
the path that leads to HIV+ infants as well as assumptions and 
gaps in our in our knowledge that become more apparent in 
mapping out systems.

The success of PMTCT programs is often measured by the 
transmission rate within the PMTCT system.  While difficult to 
measure, it is important to include the mothers and infants that 
fall outside of this system and intervene where possible. 

Using this model, we find that improvements to the percentage of 
pregnant women who test for HIV or changes to clinic and health 
systems that would improve guideline compliance  have a large 
impact on both the number of women receiving appropriate 
antiretroviral therapy and the number of infants that are born 
HIV+.   

Model Inputs: Gauteng Province – 190,000 live births (2007)
Accessing Antenatal Care (ANC) 95%
Antenatal HIV Testing Rate (baseline) 68%
Antenatal HIV Prevalence 30.3%
Pregnant Women Already on HAART 3.5%
Pregnant Women Who Test HIV- and Then Test HIV+ 3%
Pregnant Women Who Receive CD4 Count Results (baseline) 70%
CD4 count of Pregnant Women 

<200 22.5%
200-350 24.5%
>350 53%

MTCT Transmission Rates
On HAART 2%
sdNVP+AZT 5%
sdNVP 12%
No PMTCT Regimen 20%
No PMTCT Regimen, Women Who Test HIV- and Then HIV+ 31.2%
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HAART 40% 3% 0% 0% 100% 0% 0% 0% 0% 0%
sdNVP+AZT 40% 77% 80% 70% 0% 0% 0% 0% 0% 0%
sdNVP  10% 10% 10% 20% 0% 2% 5% 5% 5% 5%
Nothing 10% 10% 10% 10% 0% 98% 95% 95% 95% 95%

Input: Regimens for Baseline Scenario  - Current Compliance to Guidelines

Model Output: Baseline Scenario, Gauteng Province (see methods) 

Model Output : Using this model we are able to map  the path through pregnancy of 
HIV+ women, determine  the services that are accessed, PMTCT regimen, if any, that 
is received, and  where HIV+ infants are born within the system.

Path through Pregnancy of HIV+ Women – 61,543 HIV+ Women

Path Resulting in HIV+ Infants – 7,823 HIV+ Infants

PMTCT Path 
No. of HIV+ 

 

Mothers
% of Total 

 

HIV+ Mothers 
No. of HIV+ 

 

Children
Transmission 

 

Rate

Subtotal: 

 

Tested HIV+  37190 60.4% 2612 7.0%

Subtotal: 

 

Tested for 

 

HIV  39757 64.6% 3403 8.6%

Subtotal:     

 

Not Tested 

 

/ No ANC 21786 35.4% 4420 20.3%

Infants Born HIV+ Mothers’

 

Regimens

Scenario
No. of 

 

Infants

% Change 

 

from 

 

Baseline HAART
sdNVP

 

+AZT sdNVP

Total 

 

receiving 

 

PMTCT

Women 

 

Receiving 

 

Nothing 

Baseline Scenario  7823 ‐ 6% 41% 9% 56% 44%

Baseline Scenario, 

 

95% Testing  5971 ‐24% 9% 57% 11% 77% 23%

Baseline Scenario, 

 

68% Testing, Good 

 

Copmliance 5751 ‐26% 13% 41% 30% 84% 16%

Baseline Scenario, 

 

95% Testing, Good 

 

Compliance 

 

(Best SA Guidelines) 4462 ‐43% 18% 58% 14% 90% 10%

WHO Guidelines, 

 

68% Testing,  

 

Current compliance 7791 ‐0.4% 8% 39% 9% 56% 44%

WHO Guidelines, 

 

95% Testing,  

 

Current Compliance 5927 ‐24% 11% 55% 11% 77% 23%

WHO guidelines, 

 

68% Testing,  Good 

 

Compliance 5544 ‐29% 24% 30% 30% 84% 16%

WHO Guidelines, 

 

95% Testing, Good 

 

compliance

 

(Best WHO 

 

Guidelines) 4174 ‐47% 34% 42% 14% 90% 10%

*”Then  HIV+” refers to women who initially test, HIV-, but are actually HIV+ due to false negative HIV test or seroconvert 
following a negative HIV result

Best Scenarios:  Looking at the best scenarios for 
current SA guidelines and WHO guidelines, (red 
boxes)  the number of infants born HIV+ having 
received no PMTCT regimen is significantly decreased 
compared to baseline but the relative contribution of 
these children is still greater than 30%. The large 
number of women with CD4 counts between 200-350 
account  for the largest category of infants born HIV+.
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PMTCT Regimen – Pregnant Women

HAART 6.1%
sdNVP+AZT 40.9%
sdNVP 9.4%
Nothing 43.5%

PMTCT Regimen – HIV+ Infants

HAART 1.0%
sdNVP+AZT 16.1%
sdNVP 8.9%
Nothing* 74.1%

*15.4% are infants from Mothers HIV-, Then HIV+
+

Subtotals: % of HIV+ Mothers

Tested, HIV+ 60.4%
Tested for HIV 64.6%
Not tested/ No ANC 35.4%

Subtotals: % of HIV+ Infants’ Mothers

Tested, HIV+ 33.4%
Tested for HIV 43.5%
Not tested/ No ANC 56.5%

Retesting at Labour and providing sdNVP to HIV+ 
women is a proposed intervention to improve MTCT 
rates.  We compare the baseline scenario to 
providing sdNVP to 70% of HIV+ women who present 
as HIV- or of unknown status. 

Baseline sdNVP at Labour for 70%

Mothers Receiving        

 

No PMTCT
43.5% 17.7%

Infants Receiving sdNVP 5806 21712

HIV+ Infants (∆%) 7823 6252 (‐20.1%)

1) Baseline scenario:
(Current SA guidelines, 68% HIV testing, current compliance to guidelines)

2)  Baseline, 95% of women testing for HIV, current 
compliance to guidelines

3)  Baseline, 68% testing, good compliance to guidelines 
(90% of women receiving CD4 test results,  90% of women receive CD4- 
appropriate PMTCT regimen, and  70% of women  receiving sdNVP at labour 
if their HIV status is unknown)

4)  Baseline, 95% testing, good guideline compliance
5) WHO guidelines (HAART for CD4 <350), 68% testing,  

current guideline compliance
6)  WHO guidelines, 95% testing, current compliance
7)  WHO guidelines, 68% testing, good compliance
8)  WHO guidelines, 95% testing, good compliance  

Dr. Karl Technau, personal communication regarding CD4 distribution data 

District Health Information System Database, Gauteng Province 

The National HIV and Syphilis Prevalence Survey South Africa 2007. Pretoria: Department of Health; 
2008

Every Death Counts, Saving the lives of mothers, babies and children in South Africa 
http://www.mrc.ac.za/bod/edcrptfinal.pdf  

Moodley D, Esterhuizen TM, Pather T, Chetty V, Ngaleka L. High HIV incidence during pregnancy: 
compelling reason for repeat  HIV testing. AIDS. 2009 Jun 19;23(10):1255-9.

Moodley D, Moodley P, Ndabandaba T, Esterhuizen T.  Reliability of HIV rapid tests is user dependent. S 
Afr Med J. 2008 Sep;98(9):707-9. 

Rollins N, Little K, Mzolo S, Horwood C, Newell ML. Surveillance of mother-to-child transmission 
prevention programmes at immunization clinics: the case for universal screening. AIDS. 2007 Jun 
19;21(10):1341-7

Changes to PMTCT guidelines, while important, do not have a 
large impact on their own and must be done in conjunction with 
improvements to health systems if their impact is to be realized. 

This model’s limitations are many, key among them is the fact that 
post-partum transmission is not accounted for.  Future  versions 
of this model, will incorporate this omission and will include 
resource utilization  (human resources, diagnostics and 
medicines) such that  costs can be calculated and programs can 
more accurately plan for improvements to their PMTCT programs. 
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