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[bookmark: _Toc463535910]Annex 1: Historical changes to Spectrum Paediatric model 

Over the past seven years the Spectrum model has been revised six times.  The pediatric estimates were substantially revised in 2011, 2014 and 2015.  In 2011 the model was revised to incorporate reduced fertility among HIV-positive women.  In 2013 the model was adjusted to include the new transmission probabilities produced by Rollins et al 2012.  In addition the model was adjusted to allow breastfeeding patterns to change over time and to provide more flexibility in implementing the fertility reduction among HIV-positive women. In 2014 the model incorporated a CD4 progression model for children as well as updated information from IeDEA on mortality by age and CD4 among children on ART.  As described in this manuscript the changes in 2015 included updated probabilities of transmission from mother to child and updated assumptions on the age of ART initiation among children. The current estimates and the associated uncertainty are lower than previous estimates. 
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The blue bars show the estimated children living with HIV based on the model available for that year.  The red line is the 2016 estimate of children living with HIV and the dotted red lines are the uncertainty around the 2016 estimate. 



[bookmark: _Toc463535911]Annex 2: Studies included in the review of mother to child transmission probabilities
Studies of perinatal HIV transmission generally reported infant HIV status at 4-6 weeks of age, although some studies reported data at two weeks or as late as three months. In formula-fed infants, this reflects in utero and intrapartum transmission; in breast-fed infants this reflects in utero, intrapartum and early postnatal transmission. 

Studies of postnatal HIV transmission reported MTCT rates in breastfed infants who were uninfected at 4-6 weeks and subsequently found to be infected. The age at which postnatal transmission was measured differed between studies, but primarily reflected 6-month data, because most studies were reporting on interventions that ceased at 6 months. HIV transmission due to breastfeeding was estimated by subtracting MTCT rates at 4-6 weeks from MTCT among breastfeeding infants determined at the relevant point (generally 6 months unless the intervention continued longer). Monthly postnatal transmission probabilities were calculated by dividing the cumulative postnatal transmission percent measured over a particular time interval by the number of months in that time period after subtracting the number of months when the “baseline” transmission was measured (as early postnatal transmission would have already been included in the “perinatal” 4-6 week transmission rate). Results were similar to those derived by calculating a conditional probability of cumulative postnatal transmission, then converting to a monthly rate and then to a monthly probability[1]. The weighted average for the particular PMTCT regimen category was calculated based on the study sample size. 

In the model, the category “no prophylaxis during the postnatal period” (i.e., after 4-6 weeks of age) included infants whose mothers received no ARVs during pregnancy and postnatally as well as those in whom maternal intrapartum/newborn single-nevirapine was received but no further infant or maternal ARV prophylaxis was given. 

An important source of new HIV infections among infants occurs when a mother acquires incident infection during pregnancy or breastfeeding. Methods used to identify women who acquired HIV infection during these time periods varied between studies, in some cases reflecting seroconversion from HIV antibody-negative to antibody-positive, and in a few studies reflecting the use of specific assay values (e.g., the BED capture enzyme-linked immunoassay, with “low” values of <0.8 normalized optical density on BED assumed to have been infected in the last half year). 
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[bookmark: _Toc463535912]Annex 3: Disease progression among children not receiving ART

Table A3.1 Distribution of new pediatric HIV infections and progression by CD4 cell percentage/count category 
	CD4 Cell Percentage Category (%)
	Percentage of New Infections
	Annual Proportion Progressing to next lower category
	CD4 Cell Absolute Count Category (cells/µl)
	Annual Proportion Progressing to next lower category

	>30
	60%
	0.35
	>1000
	0.31

	25-30
	12%
	0.35
	750-1000
	0.31

	20-24
	10%
	0.35
	500-749
	0.26

	15-19
	9%
	0.35
	350-499
	0.21

	10-14
	5%
	0.35
	200-349
	0.17

	5-9
	3%
	0.35
	<200
	

	<5
	1%
	
	
	




Table A3.2: Transition matrix, percentage of HIV-infected child population in each CD4 cell percentage category (columns) and in each CD4 cell absolute count category (rows)
	
	>30
	25-30
	20-24
	15-19
	10-14
	5-9
	<5

	1000+
	71
	
	
	
	
	
	

	750-1000
	29
	60
	
	
	
	
	

	500-749
	
	40
	83
	
	
	
	

	350-499
	
	
	17
	77
	
	
	

	200-349
	
	
	
	23
	89
	
	

	<200
	
	
	
	
	11
	1
	1







FigureA3.3: Annual HIV-related mortality rates by CD4 cell category, current age of child, and age at infection (perinatal, 0-6 months, 7-12 months and 13+ months) for those not on ART
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[bookmark: _Toc463535913]Annex 4:  Probability of starting ART by age, and geographic region
The empirical data from IeDEA show that the median age at ART initiation declined somewhat from 2004 through 2015. In the Central/Latin America and the Africa regions the probability of an HIV-infected child starting ART is now higher for children 0, 1 and 2 years than for ages 3-14. Trends in the median age at ART initiation are mixed in the Asia and Pacific region.  

[image: ]


[bookmark: _Toc463535914]
Annex 5: Data sources for validation
· South African PMTCT evaluation study which measured child outcomes at 6 weeks through public immunization clinics in 2010. These clinics represent 85% of 6-week immunizations in South Africa and included 12,200 infants [18]. 
· Impact evaluation study of Zimbabwe’s Accelerated National PMTCT Programme which measured child outcomes at 9-18 months in 2012 and 2014. This study was limited to the catchment areas of selected facilities in five of ten provinces and included 7,249 and 8,551 women in 2012 and 2014 respectively[19].
· Nationally-representative household surveys from Botswana (2012), Kenya (2012), Mozambique (2009), South Africa (2012), and Swaziland (2006) [20-24]. These surveys obtain dried blood spots or other biological markers to measure HIV prevalence in the general population along with other data about the HIV epidemic. The surveys excluded children below 18 months of age due to additional complications and costs of testing children that might still have maternal HIV antibodies. 
For each of these sources the modelled estimates were compared for the survey year.


[bookmark: _Toc463535915]Annex 6: the impact of changing the timing of ART initiation
The number of children receiving ART has shifted in the 2016 model to cover more children in the age group 10-14 and fewer children in the younger age groups.  

The shift in the age at treatment initiation has resulted in children starting on ART at older ages and as a result the case fatality rate (the ratio of children living with HIV to AIDS deaths) has increased in the 2016 model for the age groups 0-4, 5-9 and 10-14 (the 10-14 age group is not shown as it is very similar to the 5-9 age group).
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[bookmark: _Toc463535916]Annex 7: Probability of starting ART by age group, IeDEA versus national programme data, 2012
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Comparing the data from the IeDEA network against national programme data for the calendar year 2012 (the most recent year with data from all three sources) suggests some consistency.  Among all children <15 years starting ART, 34% were 1-4 years in the IeDEA Africa region while in South Africa and Tanzania this proportion was 30% and 36%, respectively. In more recent years, there was more variation between the Tanzania data and the IeDEA data. For example, in 2014 the proportion of children starting ART less than age one year in Tanzania was 5%, while the IeDEA East Africa data estimated 16% were less than 1 year (data not shown).  Additional national data are needed to understand any biases in the IeDEA data. 
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