Supplementary Material

This appendix provides further details on the dynamic model of malaria transmission amongst HIV-positive and HIV-negative children. We outline the dynamic model structure and equations, followed by the calculation of the entomological inoculation rate, and derivation of model specific parameters and distributions. 
Vector malaria transmission model. The transmission cycle for the population of mosquitoes is described by the system of differential equations (Figure S1).
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where  are the susceptible mosquitoes,  are the exposed mosquitoes and  are the infected mosquitoes and .

Human malaria transmission model. For the human population, the proportions of the HIV-positive and HIV-negative children are determined by the newborn HIV prevalence (). HIV-positive children treated with NNRTIs who have received AL are denoted as treatment class T1, children on PIs that have received AL are denoted as treatment class T2, children treated with NNRTIs who do not seek treatment from a healthcare setting A1 and children on PIs who do not seek treatment from a healthcare setting A2. For the HIV-negative children, we use the subscript A to denote children who do not seek AL treatment from a healthcare setting.
In the system of equations for HIV-positive children, denoted by the superscript +, we consider the differential equation system in index notation with {1,T1,T2,A1,A2} taken to be {1,2,3,4,5} (Figure S1):





where , and
.

HIV-negative children are denoted by the superscript – and are modelled by the following differential equations (Figure S1):









The entomological inoculation rate (EIR) is calculated as:

EIR .

Here, MI* and H* denote the values of MI, and H at the endemic equilibrium.
The estimated HIV prevalence in Sub-Saharan Africa (newborns) is calculated as:

 ,

where  is the minimum, average, or maximum estimated HIV prevalence in sub-Saharan Africa for all ages (Table S2).

[bookmark: _GoBack]The extended post-treatment prophylactic effect. To obtain the distribution of the duration of the extended post-treatment prophylactic effect (Figure S2), we first fit the clinical data on cumulative risk of recurrent malaria for HIV infected children on PIs and NNRTIs [1] to cumulative Weibull distributions,
Weibull

We then determined the associated inverse cumulative Weibull distributions:

Weibull-1

To estimate the probability density function of the extended post-treatment prophylactic effect, we employed a kernel density estimation procedure [2] of the difference between each inverse cumulative Weibull distribution for the proportion p that have been re-infected with malaria (Figure S2).
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Table S1: Parameters values to estimated newborn HIV prevalence
	Symbol
	Parameter
	Base
	Ref

	
	Mother-to-child HIV transmission probability (without treatment)
	37·5%
	[3]

	
	Mother-to-child HIV transmission probability (with treatment)
	2·8%
	[4]

	
	Proportion of HIV infected pregnant women on HAART
	0·34
	[5]

	
	Minimum estimated HIV prevalence in sub-Saharan Africa (all ages)
	0·3%
	[6]

	
	Average estimated HIV prevalence in Sub-Saharan Africa (all ages)
	4·9%
	[6]

	
	Maximum estimated HIV prevalence in sub-Saharan Africa (all ages)
	26%
	[6]














Table S2: T-statistic for PRCCs. |T-statistic| > 1.96 are deemed significantly different from zero at the alpha = 0.05 significance level. The T-statistic is determined by T = , where is the PRCC, N is the sample size, and p is the number of parameters.[50]
	HIV prevalence/EIR
	
	
		
	
	
	
	

	0.01% / 10 ibpppy
	1.81
	1.10
	-26.04
	100.64
	-0.33
	-13.47
	-51.44

	1.3% / 10 ibpppy
	4.47
	-2.66
	-25.72
	95.17
	-0.71
	-11.12
	-51.74

	6.7% / 10 ibpppy
	4.30
	1.33
	-13.84
	40.019
	-2.31
	-7.10
	-30.51

	0.01% / 112 ibpppy
	1.31
	-1.71
	-24.18
	101.09
	-1.42
	-15.06
	-51.13

	1.3% / 112 ibpppy
	2.59
	1.24
	-25.30
	98.70
	0.78
	-12.68
	-52.30

	6.7% / 112 ibpppy
	4.03
	-2.40
	-16.72
	53.05
	0.21
	-9.97
	-37.64

	0.01% / 562 ibpppy
	-2.51
	2.24
	-24.71
	97.35
	-2.96
	-13.46
	-51.91

	1.3% / 562 ibpppy
	2.38
	-0.82
	-24.95
	95.88
	-1.14
	-12.44
	-52.96

	6.7% / 562 ibpppy
	0.59
	0.05
	-14.34
	37.09
	-0.74
	-7.24
	-30.56







Figure S1: Compartmental diagrams detailing dynamic model of malaria transmission structure.  a) Mosquito compartments, b) HIV-negative children, c) HIV-positive children.



Figure S2: Post-treatment prophylactic effect. The malaria infection data and associated distributions are calculated from the Ugandan clinical trial data [1]. a) Time until next malaria infection and corresponding fit of weibull distribution for HIV infected children treated with PIs, b) Time until next malaria infection and corresponding fit of weibull distribution for HIV infected children treated with NNRTIs, c) Distribution of the duration of the extended post-treatment prophylactic effect from PIs and AL.
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