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RCT Setup

Mopeia District

Arm 2: LLINs + IRSArm 1: LLINs Only



RCT Setup

Mopeia District

Arm 2: LLINs + IRSArm 1: LLINs Only

The best epidemiological measure is generally 
the incidence of clinical disease, disease-
specific mortality, or the prevalence of 
infection…



Methods used to measure the  
impact of IRS



Methods

Mopeia District

Arm 2: LLINs + IRSArm 1: LLINs Only

Active Cohort
• 86 Cluster (43 per arm)
• 18 children per cluster (774 per arm)
• Monthly follow up
• u5 infection incidence
• Health behavior & HH spending data

Enhanced Passive Surveillance
• Continual
• Village of origin for each suspected case 

recorded at public health facilities and by 
community health workers

• Case incidence - symptomatic cases 
presenting to the public health system

Cross Sectional Surveys
• April 2017 & April 2018
• 385 Surveys per arm (770 Total)
• Community infection prevalence
• Health behavior & HH spending data

Costing
• Program-wide ingredient-based approach 

scaled to Mopeia District 
• Deterministic and probabilistic cost-effective 

analyses

Entomological Surveillance
• 10 clusters (5 per arm)
• 9 houses per arm (8 CDCLT and 1 HLC)
• Monthly follow up

35%

28%

20%

12%

5%
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Population measured by each methodology



Results by Method



Results – Active Cohort
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957 fewer infections in the IRS cohort =
18,000 – 24,000 total infections averted

LLIN ownership before and after the 
June 2017 campaign:

Pre-campaign
IRS No-IRS
59% 67%

Post-campaign 

IRS No-IRS
92% 93%



Results – Passive Case Surveillance
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15,000 – 22,000 total cases averted
(9,900 – 14,520 u5 cases averted)

Saturday
12:00pm – 1:45pm



Results – Cross-Sectional Surveys
2017 2018

Spray Status
OR 

(95% CI)
p-value Spray Status

OR 
(95% CI)

p-value

No-IRS IRS No-IRS IRS

Under 5
109 / 231 

(47%)
100 / 202 

(50%)
1.10 

(0.62,1.93)
0.7473

121 / 195 
(62%)

96 / 205 
(47%)

0.54 
(0.31,0.92)

0.0241

Overall
183 / 418 

(44%)
171 / 397 

(43%)
0.97 

(0.65,1.46)
0.8894

173 / 407 
(43%)

136 / 398 
(34%)

0.70 
(0.49,1.00)

0.051



Results – Cross-Sectional Surveys
2017 2018

Spray Status
OR 

(95% CI)
p-value Spray Status
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(95% CI)
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(0.62,1.93)
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(62%)

96 / 205 
(47%)
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(0.31,0.92)

0.0241

Overall
183 / 418 

(44%)
171 / 397 

(43%)
0.97 

(0.65,1.46)
0.8894

173 / 407 
(43%)

136 / 398 
(34%)

0.70 
(0.49,1.00)

0.051

2017 2018

Spray Status
p-value

Spray Status
p-value

No IRS IRS No IRS IRS

Gender Female
169 / 420 
(40.2%)

174 / 397 
(43.8%)

0.2986
210 / 407 
(51.6%)

186 / 398 
(46.7%)

0.1676

Age under 5
232 / 420 
(55.2%)

202 / 397 
(50.9%)

0.2123
195 / 407 
(47.9%)

205 / 398 
(51.5%)

0.3076

Distance to nearest HFa 7.1 6.8 0.7702 6.9 7.1 0.8821

ITN ownership
235 / 419 
(56.1%)

204 / 397 
(51.4%)

0.1783
384 / 407 
(94.3%)

379 / 398 
(95.2%)

0.5758

Electricity in the household 2 / 420 (0.5%) 19 / 397 (4.8%) 0.0001 2 / 407 (0.5%) 4 / 398 (1.0%) 0.4465

Head of household with any 
formal education

206 / 419 
(49.2%)

203 / 397 
(51.1%)

0.574
299 / 407 
(73.5%)

292 / 398 
(73.4%)

0.975

Head of household farmer
350 / 419 
(83.5%)

344 / 397 
(86.6%)

0.2119
368 / 407 
(90.4%)

348 / 398 
(87.4%)

0.1776



Results - Comparison

LL
IN

 C
am

pa
ig

n

20
16

 IR
S

20
17

  I
R

S



Results – Comparison

ICER = $34.44 per case averted

Saturday
12:00pm – 1:45pm
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Results – Entomological Surveillance
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Monthly trends in total An. funestus
specimens collected in CDCLTs, by 
IRS status.

Crude reductions in total mosquito 
density:
• 63% in year 1
• 85% in year 2

Over the 2 years: an average reduction 
of 33 mosquitoes per house per month

Saturday
12:00pm – 1:45pm



Summary & Discussion



Methods

Mopeia District

Arm 2: LLINs + IRSArm 1: LLINs Only

Active Cohort
• 86 Cluster (43 per arm)
• 18 children per cluster (774 per arm)
• Monthly follow up
• True u5 infection incidence
• Health behavior & HH spending data

Cross Sectional Surveys
• April 2017 & April 2018
• 385 Surveys per arm (770 Total)
• Community infection prevalence
• Health behavior & HH spending data

Enhanced Passive Surveillance
• Continual
• Village of origin for each suspected case 

recorded at public health facilities and by 
community health workers

• Case incidence - symptomatic cases 
presenting to the public health system

Entomological Surveillance
• 10 clusters (5 per arm)
• 9 houses per arm (8 CDCLT and 1 HLC)
• Monthly follow up

Costing
• Program-wide ingredient-based approach 

scaled to Mopeia District 
• Deterministic cost-effective analysis

Active
Most expensive
(35%)

Cross
Least expensive
(20%)

Passive
Middle Expensive
(28%)

Ento
(12%)

Costing
(5%)
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