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The WHO master protocol

- Multi-cluster survey in a region with the following primary end-points:

1. Prevalence of suspected false-negative HRP2 RDT results among 
symptomatic patients with P. falciparum malaria

2. Prevalence of pfhrp2/3 gene deletions among symptomatic falciparum 
patients with a false-negative HRP2 RDT result

3. Prevalence of pfhrp2/3 gene deletions causing false-negative HRP2 
RDTs among all symptomatic P. falciparum confirmed cases



The WHO master protocol

• WHO recommends a nationwide change to non-HRP2-based RDTs when the 
prevalence of clinically-significant pfhrp2/3 deletions (ie deletions causing 
false-negative RDT results) reaches 5% in any region

• Rationale: this is roughly the prevalence at which the pfhrp2-deleted 
infections detected by non-HRP2-based RDTs would be outweighed by the 
reduced sensitivity of these RDTs

• Literature review of published comparison data 2011–2022 showed the 5% 
threshold is still valid



This is a major policy change, so it is crucial we get our 
study design right!



When to suspect pfhrp2/3 deletions?

In a patient

Negative results on an HRP2 test line of at least two quality-assured malaria RDTs



When to suspect pfhrp2/3 deletions?

In a patient

Negative results on an HRP2 test line of at least two quality-assured malaria RDTs

AND



When to suspect pfhrp2/3 deletions?

In a patient

Negative results on an HRP2 test line of at least two quality-assured malaria RDTs

Positive gold-standard test: 
- Positive on the pan- or pf-pLDH test line, when a combination test is used
- Sample is confirmed microscopically to be positive for P. falciparum by two 

qualified microscopists 

AND



When to suspect pfhrp2/3 deletions?

In a patient

Negative results on an HRP2 test line of at least two quality-assured malaria RDTs

Positive gold-standard test: 
- Positive on the pan- or pf-pLDH test line, when a combination test is used
- Sample is confirmed microscopically to be positive for P. falciparum by two 

qualified microscopists 

Also consider travel history to areas with high prevalence of HRP2 deletions e.g. 
Peru, Brazil, Eritrea, Djibouti, Ethiopia 

AND



The updated WHO master protocol

- Bayesian framework comparing between two alternative hypotheses

- Estimate intra-cluster correlation automatically (incorporate prior information)

- Outputs:
1. Maximum a posteriori (MAP) estimate of prevalence (“point estimate”) with 

95% Credible Interval (CrI)
2.  Posterior probability that prevalence is > 5% threshold

- “Binary” test like traditional approach, but with advantages of Bayesian 
method



Historical analysis of ICC
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The DRpower pfhrp2/3 planner tool

• Easy-to-use web interface, uses the DRpower R package in the back-end
• End-users can: design their study and/or analyse study results



Explore sample sizes

• How many samples? How many health facilities (or clusters)?
– DRpower includes pre-computed sample sizes per health facility to achieve 80% power



Design your study



Downloadable reports
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Downloadable reports



Summary

- Global priority to monitor pfhrp2 gene deletion prevalence 

- The updated WHO master protocol will recommend a new method based on 
a Bayesian framework

- This framework is more powerful, but more mathematically complex

- We developed the DRpower pfhrp2/3 planner tool where users can design 
multi-cluster pfhrp2/3 surveys, and also analyze results once collected

- The DRpower R package also has functionality for more than just pfhrp2/3 
deletion surveys (eg detection of rare variants, sample size based on MOE)



Module 5 activity

Workshop materials

Format: Interactive R code, accessed through the web, alongside use of 
the web-based pfhrp2/3 Planner

https://mrc-ide.github.io/MMS-SD_workshop/

• How to design a multi-cluster pfhrp2/3 deletion study.

• How to analyse and interpret the results of a pfhrp2/3 
deletion study.

• How to account for intra-cluster correlation in other 
study designs, such as prevalence surveys and 
presence/absence studies.

http://mrc-ide.github.io/MMS-SD_workshop
https://mrc-ide.github.io/MMS-SD_workshop/

