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ABBREVIATIONS USED

bp base pairs

csp gene of the circumsporozoite protein

EDTA ethylene diamine tetraacetic acid

DNA deoxyribonucleic acid

glurp gene of the glutamate rich protein

MR4 Malaria Research and Reference Reagent Resource Center

mspl & 2 gene of merozoite surface protein 1 & 2

nPCR nested polymerase chain reaction

PCR polymerase chain reaction

pPCR primary polymerase chain reaction

resa gene of the ring-infected erythrocyte surface antigen
RFLP restriction fragment length polymorphism

RNA ribonucleic acid

RT-PCR  reverse transcription-polymerase chain reaction
SSCp single-strand conformation polymorphism

trap gene of the thrombospondin-related adhesive protein

WHO World Health Organization






CONTENTS

ABBREVIATIONS USED i
EXECUTIVE SUMMARY 1
1. INTRODUCTION

4
2. SAMPLING SCHEME FOR GENOTYPING 6
2.1 Nomenclature 6
2.2 Overview of current sampling strategy 6
2.3 Recommended sampling scheme 7
2.4 Rationale for sampling scheme 7

9

3. METHODS OF BLOOD SAMPLING AND SAMPLE STORAGE

3.1 Current method of blood sampling and storage 9
3.2 Recommendations 10
3.2.1 Collection cards 10
3.2.2 Filter paper 11

3.3 Rationale for recommendations 12
4. GENOTYPING STRATEGY 13
4.1 Definitions of ‘recrudescence’ and ‘new infection’ 13
4.2 Currently used genetic markers 13
4.2.1 mspi, msp2and glurp 13
4.2.2 Other markers 14

4.3 Overview of currently used genotyping techniques 14
4.3.1 Nested polymerase chain reaction 14

4.3.2 Polymerase chain reaction—restriction fragment length polymorphism 15
4.3.3 Nested polymerase chain reaction and fragment sizing by

capillary electrophoresis 15

4.3.4 Other genotyping techniques 15

4.4 Sequential analysis 16
4.5 Optimization of discriminatory power and standardization of fragment sizing 16
4.6 Effect of transmission intensity 16
4.7 Standard protocols 17
4.8 Genotyping of gametocytes at day X 17
4.9 Recommendations 18

4.10 Rationale for genotyping strategy 19



Vi

8.

. ANALYSIS AND OUTCOME CLASSIFICATION

5.1 Limitations of genotyping

5.2 Considerations for the interpretation of PCR-corrected failure rates
under specific epidemiological conditions

5.3 Missing data

5.4 Recommendations
5.4.1 Provision of extra data if PCR-corrected failure rates > 10%
5.4.2 Interpretation of results

5.5 Rationale for recommendations on outcome analysis

. QUALITY ASSURANCE

6.1 Essential preventive measures
6.2 Positive controls
6.3 Recommendations

. GENOTYPING PLASMODIUM VIVAX

7.1 Relapse from liver

7.2 Radical cure

7.3 Molecular markers for P, vivax genotyping

7.4 Potential role of genotyping in P, vivax clinical trials

7.5 Recommendation

7.6 Rationale for not giving a recommendation on P, vivax genotyping

CONCLUDING REMARKS

REFERENCES

Appendix 1.
CLASSIFICATION OF TREATMENT OUTCOMES (WHO, 2005)

Appendix 2.
CONSENSUS DEFINITIONS OF ‘NEW INFECTION’ AND ‘RECRUDESCENCE’

Appendix 3.
INTERPRETATION OF GENOTYPING RESULTS WITH THREE MARKER GENES

Appendix 4.
PARTICIPANTS AT THE CONSENSUS MEETING

20
20

20
22
22
22
23
24

26
26
27
29

30
30
30
30
31
31
31

32
35

39

40

41

42



EXECUTIVE SUMMARY
¢

&
The treatment outcomes in trials of antimalarial drug efficacy are classified
on the basis of an assessment of parasitological and clinical effects. Esti-
mates of success are calculated as the percentage of patients who show an
adequate clinical and parasitological response before and after adjustment
by polymerase chain reaction (PCR) for likely reinfection.

PCR adjustment of cure rates initially based on blood-slide microscopy
and clinical assessment, is necessary because, particularly in areas of high
malaria transmission, super-infection with additional parasites occurs fre-
quently during the follow-up period of trials, owing to their long duration.
Towards the end of the treatment period, antimalarial drug levels can fall
below curative levels, allowing new infections emerging from the liver to
establish themselves.

Thus, PCR-corrected cure rates have become accepted as the end-points
in regulatory clinical trials and for monitoring antimalarial drugs. In the
past, there was considerable variation in sampling procedures, genotyping
techniques and interpretation of data. To achieve harmonization, the Medi-
cines for Malaria Venture convened a meeting, cosponsored by the World
Health Organization (WHO), of experts in the field of Plasmodium geno-
typing. The aim of the meeting (held in Amsterdam on 29-31 May 2007)
was to achieve consensus on standard operating procedures that would be
applied in all specialist malaria genotyping laboratories. The procedures
were designed to be used in national malaria control programmes for rou-
tine monitoring of the efficacy of antimalarial drugs, by teams researching
and developing antimalarial drugs in clinical trials conducted for regulatory
purposes, and more generally for clinical research. The meeting agreed to
the following definitions:

B A ‘new infection’ is a subsequent occurring parasitaemia in which all

the alleles in parasites from the post-treatment sample are different from
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