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Integrated HIV testing, malaria, and diarrhea prevention campaign in Kenya: 
Modeled health impact and cost-effectiveness

In this supplement, we provide exhibits in excess of what could fit in the primary article. This exhibit provides technical details for our modeling of the impact of the campaign on HIV treatment.

Modeling the impact of the IPC on HIV treatment
On the next page is a table that shows the structure and details of our modeling of the effects of the IPC on HIV treatment. We divide the analysis into 5 areas: 

1. Earlier ART due to earlier detection: We examine the cost and DALY impact of individuals eligible for ART based on CD4 < 250 starting earlier than they would otherwise. Key steps are the proportion eligible (from the campaign), the proportion seeking ART (based mainly on expert opinion by author JM), the mean years earlier that ART is started (also JM), the cost of ART, and the DALYs averted as estimated by ART treatment simulation models.


2. More ART due to detection: We model the impact of increasing the number of individuals who ever use ART. The lifetime increase in ART use is estimated based on expert opinion (JM), ART lifetime costs, and ART added DALYs.


3. Malaria prevention – delays need for ART: This issue affects individuals not yet eligible for ART. Malaria episodes accelerate the decline in CD4, and thus speed the need for ART. We account for the protective effect of LLIN (bed nets) on the number of malaria episodes, and calculate the delay to ART based on the resulting slower CD4 decline. We calculate resulting costs and DALYs averted.


4. Cotrim (CTX) administration – delays need for ART: Cotrimoxazole also slows CD4 decline. We an approach similar to that for malaria prevention, except that we apply the CTX reduction only to the CD4 decline that remains after the benefits of LLIN are considered, i.e., we avoid double counting.


5. HIV transmission due to ART use and delay: In the final section, we examine the implications of changed ART use on the potential for HIV transmission. We calculate the net added years not on ART (i.e., delay to ART minus increased ART use). This represents time in which HIV can be transmitted, albeit at the lower level expected after testing HIV+ (per Denison 2008).

Details of modeling of IPC effects on HIV treatment:
	 
	Parameter
	Source
	Value

	
	
	
	

	a
	HIV prevalence
	community survey
	0.047

	
	
	
	

	Earlier ART due to earlier detection
	
	

	b
	Eligible for ART, if HIV+
	CD4 testing results from campaign
	0.148

	c
	Proportion eligible for ART
	a * b
	0.007

	d
	Seek ART care early
	extrapolation from Kenya AIDS Indicator Survey / JM
	0.600

	e
	Number of individuals affected per 1000 IPD participants
	c * d * 1000
	4.2

	f
	Years earlier on average
	estimate since 2 y mortality very high @ CD4 250 / JM
	1

	g
	Cost per year (ART inclusive, not just drugs)
	Zambia Marseille et al pending
	$564

	h
	Added cost per 1000 participants
	c * b * f * g * 1000
	$2,350

	i
	DALY averted per person starting ART early
	1
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	0.75

	j
	DALYs averted per 1000 IPD participants
	i * e
	3.1

	
	
	
	

	More ART due to detection
	
	

	k
	Lifetime increase in use of ART due to IPC
	expert opinion / JM
	0.15

	l
	Number of individuals affected per 1000 IPD participants
	k * a * 1000
	7.1

	m
	ART cost (lifetime)
	3[]
, Marseille pending Zambia
	$5,092

	n
	Added cost per 1000 participants
	l * m
	$35,899

	o
	DALY averted due to ART
	3[]

	7.5

	p
	DALYs averted per 1000 IPD participants
	l * o
	52.9

	
	
	
	

	Malaria prevention  - delays need for ART
	
	

	q
	% benefiting (not yet ART eligible)
	1 - b
	0.852

	r
	Number benefitting
	a * q * 1000
	40

	s
	Malaria cases averted per HIV+ person per year * duration
	case rate * 2 for HIV * protective effect of nets
	0.6

	t
	CD4 drop averted per morbid event averted
	4[]

	40.0

	u
	CD4 drop averted, per person benefiting, on average
	s * t
	24.0

	v
	CD4 drop per year
	Bendavid personal communication
	70.0

	w
	Years delay to ART with CarePack (except CTX portion)
	u / v
	0.34

	x
	ART cost (lifetime)
	past research / JGK
	$5,092

	y
	Savings due to delay / discounting, per person
	x - x / (1.03^w)
	$51

	z
	Savings per 1000 IPD participants
	r * y
	$2,057

	aa
	DALY averted per person delaying ART
	w
	0.343

	bb
	DALYs averted per 1000 IPD participants
	r * w
	13.7

	
	
	
	

	Cotrim (CTX) administration -- delays need for ART
	

	cc
	% benefiting (not yet ART eligible)
	1 - b
	0.852

	dd
	Number benefitting
	a * cc * 1000
	40

	ee
	CTX % taking * duration (yrs)
	assumption - 60% uptake * 2 years mean use
	1.2

	ff
	Reduction in CD4 drop with CTX
	5
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	0.62

	gg
	Reduction if only CTX, accounting for % taking
	ee * ff
	0.744

	hh
	Percent of CD4 drop already avoided by nets
	u / v
	0.34

	ii
	Reduction if CTX is marginal to filter / bednet effects
	gg * (1 - hh)
	0.489

	jj
	CD4 drop per year
	v
	70.0

	kk
	CD4 drop averted, per person benefiting, on average
	ii * jj
	34.2

	ll
	Years delay to ART with CarePack (CTX portion)
	kk / jj
	0.489

	mm
	ART cost (lifetime)
	x
	$5,092

	nn
	Savings due to delay / discounting, per person
	mm - mm / (1.03^ll)
	$73

	oo
	Savings per 1000 IPD participants
	dd * nn
	$2,926

	pp
	DALY averted per person delaying ART
	ll
	0.489

	qq
	DALYs averted per 1000 IPD participants
	dd * pp
	19.6

	
	
	
	

	HIV transmission effects due to ART use and delay
	

	rr
	Added years of life
	j + p + bb + qq
	89.3

	ss
	Added years of ART (when otherwise alive not on ART)
	j  *  f / i   +   l * 2
	18.3

	tt
	Added years not on ART (when otherwise alive on ART)
	bb + qq
	33.3

	uu
	Net added years not on ART
	tt - ss
	15.0

	v v
	HIV infections transmitted per year not on ART
	6
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, calculation
	0.05

	ww
	Infections transmitted
	uu * v v
	0.75

	xx
	DALYs incurred
	ww * 8
	6.01

	yy
	Cost
	ww * mm
	$3,828
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