Supplemental Digital Content Table 1

	 
	ASSA2008
	UCT paediatric model
	Spectrum AIDS Impact Module

	Outputs

	Baseline mortality 
	Derived from data from vital registration, DHS and census, corrected for bias
	Non-HIV mortality assumptions are obtained from the ASSA2003 model.
	Based on UN East Asia life table

	Mortality distribution in the first year of life
	Model does not consider neonatal mortality. 
	The proportion of non-HIV infant mortality that occurs in the first month of life is determined with reference to the relative levels of NMR and IMR in the 1998 DHS. HIV mortality is distributed across different monthly intervals based on a convolution of 2 Makeham distributions (which leads to a peak in HIV deaths in the third month of life)
	Model does not consider neonatal mortality.

	Uncertainty (method used)
	No uncertainty analysis.
	Uncertainty is calculated using a Bayesian approach. Prior distributions are specified to represent ranges of uncertainty around the vertical transmission parameters and rates of disease progression/death. A likelihood function is specified to ensure that more weight is given to parameter combinations that lead to results consistent with age-specific levels of HIV prevalence measured in the 2005 and 2008 HSRC household surveys. The posterior distribution is simulated using Incremental Mixture Importance Sampling.
	Uncertainty is calculated by 1000 Monte Carlo runs. Each run randomly selects a set of parameters from the possible ranges of those parameters. 

	Geographic level (e.g. national, provincial, district)
	Estimates have been produced for the country as a whole and for each province.
	National and provincial estimates are possible, although provincial level estimates have only been produced for 2 provinces (WC and KZN) due to the lack of data on feeding practices in the other provinces.
	National or provincial estimates are possible and provincial level estimates are currently parameterised

	Inputs and assumptions

	Demography
	Base Year
	1985
	1985
	1970

	
	Base population and age distribution
	Based on a reconstruction of previous South African censuses
	ASSA2003 model
	UN Pop Division, 2010 revision; non-AIDS

	
	Migration
	Model allows for migration
	No allowance for migration
	Migration based on UN Pop Division, 2010 revision; non-AIDS

	
	HIV-free fertility
	Based on historic trends in fertility, as assessed in 1998 and 2003 DHS, and past censuses.
	Estimated numbers of births are taken directly from the ASSA2003 model.
	UN Pop Division, 2010 revision; non-AIDS. Birth rate in HIV+ women is assumed to be equal to HIV- women.

	
	Non-HIV mortality
	Non-HIV mortality rates in children are estimated based on indirect demographic techniques applied to data from 1998 DHS, 2001 census and 2007 community survey
	Estimated numbers of non-AIDS deaths are taken directly from the ASSA2003 model.
	UN Pop Division, 2010 revision; non-AIDS

	HIV epidemiology
	Maternal HIV prevalence
	Estimates of HIV prevalence are obtained by calibrating the model to levels of HIV prevalence measured in antenatal surveys (1990-2008) and national household surveys conducted by the HSRC.
	Estimates of HIV prevalence in pregnant women and HIV incidence in pregnant/lactating women are obtained from the ASSA2003 model.
	HIV prevalence data from antenatal clinics from 1990-2010 are included in the model to develop a prevalence curve over time. Results from the 2005 and 2008 HSRC surveys are included to calibrate the ANC results.

	
	Mortality
	Median survival time (without ART)
	Perinatal infection: 2.3 years 
Postnatal infection: 11.2 years
	Perinatal infection: 3.6 years 
Postnatal infection: 14.6 years
	Perinatal infection: 1.1 years 
Postnatal infection: 9.4 years

	
	
	Proportion dying per year (with ART)
	0.127 in first year of ART, 0.037 per year after first year of ART (note that this is only the mortality on ART - it doesn't include mortality occurring in children who stop ART)
	Varies in relation to age at ART initiation, time since ART initiation and disease stage at time of ART initiation
	0.15 in first year, 0.07 all subsequent years

	
	Transmission
	Mother to child - perinatal
	Perinatal transmission rates: 20% if no ARV prophylaxis, 10.6% with sd NVP, 4% for AZT + sd NVP
	Perinatal transmission rates: 20% if no ARV prophylaxis, 12% with sd NVP, 7% for AZT alone, 4% for AZT + sd NVP, 2% for HAART, 34% for acutely infected mother (posterior mean)
	Transmission is calculated based on regimen and CD4 count. Among women not receiving any prophylaxis transmission is assumed to be 37% if CD4 <200, 27% if CD4 count is 200-350, 15% if CD4 count is over 350. Among women with incident infections during pregnancy transmission is assumed to be 30%.

	
	
	Mother to child - postnatal
	Average transmission risk from an HIV-infected mother to her child, through breastfeeding is assumed to be 16%.
	Probability of transmission per year of feeding: 0.116 for mixed feeding, 0.058 for exclusive breastfeeding (both posterior means). Probability of transmission per month of mixed feeding while acutely infected: 0.17 (posterior mean). Probabilities are reduced by 60% if infant is receiving extended NVP prophylaxis and by 80% if mother is receiving HAART.
	Probability of transmission among women not receiving prophylaxis is assumed to be 1.57% per month among those with CD4 <350 and 0.51% for those with CD4 >350. Women who seroconvert while breastfeeding are assumed to have a one-time transmissions risk of 28%.


Interventions

	
	Feeding
	Of women who are diagnosed HIV-positive, 50% are assumed to practise formula feeding.
	Of HIV-negative and undiagnosed mothers, 87% are assumed to breastfeed, and the assumed median duration of feeding is 18 months. Of women who are diagnosed positive, an assumed 50% practise formula feeding exclusively, 15% practise mixed feeding (for a median duration of 6 months) and 35% practise EBF for a median duration of 2 months before either stopping breastfeeding completely or switching to mixed feeding.
	No specific data on breastfeeding patterns in HIV+ women. Median duration of breastfeeding at 16 months from the 2003 DHS is used.

	
	Condom usage
	Model allows for condom usage (which varies in relation to age and risk group, and increases over time).
	Not relevant, as this model does not simulate heterosexual transmission directly.
	Not relevant to Spectrum, captured in prevalence measures.

	
	Treatment or prophylaxis
	Effectiveness
	Perinatal transmission rates assumed to reduce by 47% for sd NVP, and 80% for AZT + sd NVP. No other forms of ARV prophylaxis are considered.
	Perinatal transmission rates assumed to reduce by 40% for sd NVP, 65% for AZT, 80% for AZT + sd NVP and to 2% (absolute) in case of ART. Postnatal transmission rates are assumed to reduce by 60% if child is receiving extended NVP prophylaxis and by 80% if mother is receiving HAART.
	Transmission varies by CD4 count and regimen: 
Perinatal transmission rates: sd NVP 12%, AZT + 3TC 4%, Triple ARVs 2%, ART before pregnancy 0.5%. Postnatal transmission rates: among women on Option A, B or ART started during pregnancy 0.2% per month, among women who were on ART before pregnancy 0.16% per month.
 

	
	
	Coverage
	In 2010 it is assumed that 92% of mothers get HIV-tested, and that 75% of those testing positive receive some form of ARV prophylaxis.
	In 2010 it is assumed that 92% of mothers get HIV-tested, and that 85% of those testing positive receive some form of ARV prophylaxis.
	2010: 95% coverage on AZT and 3TC
2011: 65% on AZT and 3TC, 20% on ART during pregnancy and 15% before current pregnancy

	
	Cotrimoxazole
	 
	No allowance for cotrimoxazole
	No allowance for cotrimoxazole
	Additional benefit of cotrimoxazole on survival is 33% in 1st year of use, 16% in 2nd year and 8% in 3rd year. 2010: 41% coverage 2011: 48% coverage

	
	ARV rollout
	In 2010, the number of children starting ART is assumed to be 80% of the number progressing to advanced disease (model does not allow for the new ART initiation guidelines in infants).
	In 2010, 53% of perinatally-infected children are assumed to start ART at 2 months, and the number of children starting ART at older ages is assumed to be 50% of the number of ART-naive children progressing to advanced disease.
	2010: 36% of children age <15 years eligible for ART received ART.
2011: 58% of children age < 15 years eligible for ART received ART.

	PMTCT scenarios
	Only the effects of changes in provision of sd NVP, AZT and formula milk can be simulated.
	10 scenarios based on policy changes including: 1) No PMTCT; 2) HAART to HIV-positive women who have CD4 counts < 200); 3) Dual therapy (AZT plus single-dose nevirapine); 4) dual therapy plus HAART for women with CD4 counts <350; 5) dual therapy plus HAART for women with CD4 counts <350 with extended nevirapine prophylaxis for mothers not on HAART (WHO Option A); 6) dual therapy plus triple-drug ART is assumed to be initiated in 80% of all pregnant women who are diagnosed HIV-positive (with no short-course ART), and continued for the duration of breastfeeding (WHO Option B); 7) WHO Option A with assumption that antenatal testing is repeated at 34 weeks gestation, for those women who initially test negative; 8) WHO Option A with assumption that mother and infant are both tested for HIV at the 6-week immunization visit; 9) 100 % coverage of HIV testing, AZT and nevirapine (or HAART if they are eligible) and nevirapine to infants of breastfeeding HIV-positive mothers; 10) WHO Option A with assumption that breastfeeding HIV-positive women practise EBF to a greater extent, and after introducing solids, they continue practising breastfeeding for longer durations. 
	Within the model the user can define the number of women who received: no treatment, sd NVP, AZT and 3TC, triple ARVs (either started before the current pregnancy or during the current pregnancy)


