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Quality Assurance of Malaria Rapid Diagnhostic
Tests
Buying well and Maintaining Accuracy

Aim

This note has been developed to update personoelinating malaria diagnostics
programmes on current materials and recommendationdHO regarding the use of
malaria rapid diagnostic tests (RDTs), and upcorfuiigre developments. It contains
information useful for guiding procurement decisipand for developing funding
proposals and implementation plans.

Background

The introduction of malaria RDTs into control pragmimes is consistent with WHO
recommendations that malaria case management bd baslemonstration of
parasites in most caséMalaria RDTs, when used well, can provide a raid
reliable way to demonstrate the presence or abs#moalaria parasites at all levels
of the health service. However, evidence existsdhaent test accuracy in the field is
variable, due to poor manufacture or exposuregh temperatures during transport
and storage, and that negative results are frelyugnbred by health care providers.
To be effective, RDT introduction must be carefylgnned, and the quality of
testing ensured and demonstrated. Once this is\ahi RDT results can guide
therapeutic decisions.

LwHo (2006). The role of laboratory diagnosis toag malaria disease management: Focus on the
use of rapid diagnostic tests in areas of highstrassion. Geneva, World Health Organization.
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Current Recommendations

Quiality Assurance Coordinator(s)
coordinate all levels

////\
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; Community
R National level S0 il o ot
Procurement 2. Lottesting 4. Training and community

instructions education

6. Storage and
transport

1. Planning for RDT introduction

This requires a strategic plan with clear timeliteensure that the various
components of the RDT programme are in place atigihé time. AQuality

Assurance Coordinator(s) should be designated as quality assurance cotoditta
oversee the overall implementation plan and enthateall agencies involved
understand the process and their particular rales$,none are neglected. The
programme budget must include a significant compbfe planning, training,
quality assurance and logistics, in addition tccprement. An example, covering the
minimum requirements, is included in Annex One.

2. Procurement

It is recommended to procure from manufacturerk eitidence of quality of
manufacturing, evidenced by 1ISO13485:2003 comp#arkhe WebBuy procurement
list for RDTs available through the WHO procuremsydtem
(http://extranet.who.int/newwhowebbuy/cataloguesiCategory.asp?catalogiD=13
&categorylD=1054), and the wider list of productsvavw.wpro.who.int/sites/rdtare
currently based on these criteria. ISO13485:200ication should provide
evidence of consistency and quality in manufactyrbut does confirm good product
performance.

An example procurement algorithm is shown in Anifi@o. The steps in the
algorithm should be followed sequentially, using thalaria RDT product table
available atvww.wpro.who.int/sites/rdt The algorithm will rapidly reduce the list to

2 Compliance to USFDA 21 CRF part 820 is similar, tlear evidence of adherence may be hard to
obtain.
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a short-list suitable for procurement purposes.wers can then be approached to
provide the documentation regarding the remainpegtications in Box 1.

Box 1. Selection of RDTsfrom an 1 SO13485:2003-based short-list should then
be gwded by the following factors:
Plasmodium species to be detecteddlciparum only, pan-specific or other
species-specific).
Sensitivity and specificity
Thermal (temperature) stability in intended cormhi§ of storage and use
Ease of use
Requirement for post-treatment testing of patients
Cost

The manufacturer should provide:
. Evidence of viability of manufacturer
Product support
Sample products ...test for ease of use etc.
Agreement for replacement of failed product
Appropriate packaging
A good blood-transfer device

Sensitivity and specificity are difficult to assess, as they are dependetiieparasite
density and other characteristics of the populatsted, on RDT preparation and
interpretation, and on the quality of the referesteendard. Data on test accuracy
should be obtained from the manufacturer, butoush be interpreted with caution. In
order to evaluate test sensitivity and specifidijtesting and field monitoring are
essential.

Thermal stability data should be obtained from the manufacturercantpared with
conditions of intended transport, storage and Tise.parasite density (antigen
concentration) of the standard used to assesditstahiould be noted, as a heat-
damaged RDT may still detect samples with high gitealensity.

Staggered delivery is good policy (splitting detiwérom the manufacturer into 2 or 3
batches several months apart), as it reduces tidetwn central storage facilities,
and allows new products to be received nearentheated time of use, shortening
storage times and effectively lengthening the slifelfof the overall procurement.

3. Lot testing: Pre- and Post-purchase

It is recommended that all lots (batches) of RD& ddsted before deployment to the
field. A 'lot' to be tested is normally definedaproduction run using a particular
batch of monoclonal antibodies and nitrocelluld8®ey are normally defined by
number in this way by the manufacturer, and usuailhysist of 40000 to 80000 tests.
Lot-testing can be done:
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(1) before purchase, directly arranged with the uf@cturer and a lot-testing centre
(note: WHO WebBuy can not arrange this)
(2) after purchase, before distribution to thediel

Why lot-test?

* Lot-lot variation noted in most products

» Ensure no damage during transport to country

* Need to convince clinicians / users / regulatorpauities that tests are
working

Lot-testing is readily accessible now. Lot-testaagpacity has been developed through
a joint programme of the WHO and the Foundationrfioovative New Diagnostics
(FIND), and can be facilitated by WHO. It is curilgrperformed at two lot-testing
centres in the Western Pacific Region which canftesany programme globally, and
capacity is currently being developed for lot-tegtin Africa and WHO will provide
information on further lot testing laboratories lwitill contact details as soon as they
will become fully operational.

Requests for more information related to lot-tegshould be made to WHO/WPRO
at: mal-rdt@wpro/who.intandbelld@wpro/who.int

Lot-testing is currently conducted through the WRIDID network at no charge, but
the sending institution covers transport costdasit 2 weeks prior notice should be
given before shipping the RDT tests.

Testing is performed on a sample of about B2fal ciparum-only RDTs or 175
combinedP. falciparum and pan-specific RDTs, for each production Iahie order.
The lot-testing centres follow procedures develdpgdVHO for this purpos3e and
usually return initial results within 5 working dayRetained RDTs are then
monitored every 3 months throughout the shelfdifelose to the manufacturer's
recommended maximum storage temperature, and tlceinomg agency informed of
results throughout the shelf-life. Further detaih ®e found at
www.wpro.who.int/sites/rdt

4. Monitoring Performance in the Field

Field monitoring is difficult, partly due to theharent problems of accuracy of field
microscopy, with which RDTs must be compared. Atsent, the following procedure
is recommended:

3 WHo (2006). The role of laboratory diagnosis toag malaria disease management: Focus on the
use of rapid diagnostic tests in areas of highstrassion. Geneva, World Health Organization.
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Compare RDT resultwith expert light microscopy. RDTs and blood filfi&F)
should be taken from the same patients in seldwtatih facilities where RDTs
which have undergone typical storage and distmlouti

E.g. Every month, 40 RDTs (20 positive and 20 negashould be cross-checked
against the corresponding 40 BF obtained from éimespatients and examined by
expert microscopist. Where >10% discordant resudtsir, a more detailed field
evaluation should be rapidly performed or the renmgi RDTs should be returned
for laboratory testing (see 'lot-testing’ above).

Expert microscopy may be available at the 'sentsigelsused for monitoring
therapeutic efficacy of antimalarial medicinesabthe central/regional reference
laboratory. It is important that the microscopst$ected for the evaluation of
RDT performance have high competency.

In addition it is important to supervise the healttrkers performing RDTs on a
regular basis at least every 3 months in order to
- evaluate health worker capacity of interpretingtao$ prepared RDTS,
assess health worker technique in RDT preparation,
review diagnosis and treatment records.
ensure good blood safety practices are maintained
ensure sufficient supplies are in place for manageraf malarial and non-
malarial fever.

5. Training and Instructions for users

Appropriate training of health workers is needeidmto introduction of RDTSs, and
instructions should be clear, in locally-approgrilinguage, and tested. WHO and
partners have developed generic job-aids andm@irtgamanual for health workers,
based on trials in Asia and Africa with severaltpars. These materials are available
in English and French, and can be adapted to tihguages. Examples are down-
loadable fromwww.wpro.who.int/sites/rdt

6. Use of results and Community Education

There is wide evidence that RDT (and microscopslilte are frequently ignored
when treatment decisions are made. To addressttisigssential to:
- Ensure and demonstrate the accuracy of the RDficu@h the quality assurance
processes above)
Provide management algorithms for appropriate mamagt of parasite-negative
cases (non-malarial febrile illness), and trainltheaorkers in their use
Provide health workers with the means to managasjiarpositive and negative
cases appropriately
Educate (sensitize) the community on the importarigerasite-based diagnosis.

Malaria diagnostic programmes therefore requiragproach that addresses fever
management, not just malaria management. It is\gak® move beyond a narrow
malaria-only approach to have a successful progamm
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7. Storage and transport

Standard supply management procedures should fiedppminimize storage times
and exposure to extremes of temperature, similtrdse for the handling of drugs.
These include staggered delivery of large purchdsssexpiry—first-out stock
management, controlled-temperature centralizeédgérand minimizing storage in
peripheral facilities with no temperature contiirect sun exposure should be
avoided, and transport coordinated to minimize syp® to temperatures exceeding
the manufacturer's recommended storage temperature.
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Future Development

Malaria RDT Product Testing

Product testing of malaria RDTs will be underwaynid-2008. Testing will occur
against a panel of geographically-diverse pargmitgtive blood, and a parasite-
negative panel, and include a thermal-stability*t@e specimen bank on which
testing will be based is currently under developnaJS CDC in Atlanta, USA, and
sample collection is underway at malaria endentéssn Africa, Asia and the
Americas. This project is a joint project betw&ghlO/TDR and WHO/WPRO, and
FIND (Foundation for Innovative New Diagnosticsheltesting and dissemination of
results will be overseen by WHO and results of pestormance will be published in
a similar manner to those for HIV, Hepatitis B @dirus, and syphilis rapid testing
programmes of WHO.

Malaria RDT Prequalification

A pre-qualification programme for malaria RDTs reder development by
WHO/EHT, in collaboration with WHO/GMP, WHO/TDR aMdHO/WPRO. This
will involve the review of documentation submitted manufacturers, inspection of
the production facilities and RDT product testiligs expected to be in operation
within the next 2 years.

Positive Control Wells

WHO is collaborating in development of stable, wesllibrated positive control wells,
containing recombinant antigens and designed tavatsting of malaria RDTs at
clinic or village levels. These positive controlllsevill enable rapid direct evaluation
of RDTs performance in remote locations withoutrteed for cross-checking against
expert microscopy. In addition, a panel of wellglibferent antigens is also under
development for standardized testing to be cawigdt national level, which could
have application for national regulatory testing @ne- or post-purchase lot-testing.
Positive control wells are expected to be availabthin the next two years; until that
time the following systems can be used to evalk®é& performance: 1) WHO-
supported RDT pre- and post-purchase lot-testimguadified centres, and 2)
monitoring performance in the remote areas requiRDT comparison with
microscopy.

4 WHO (2006b). Towards quality testing of malariaidagiagnostic tests: Evidence and methods.
Manila, World Health Organization.



WHO malaria QA update_Short 0408 Web0408 Web AEil

Page 8 of 11

Annex 1: RDT Implementation timelines and budgeting

RDT IMPLEMENTATION TIMELINE

Example of necessary steps for implementation of Rapid Test (RDT)-based diaghosis in a national malaria programme.

|Programme planning and management

Appoint malaria diagnosis coordinator(s) ]

[Policy recommendations Written ]
|Guidelines Written

Case management of fever of unknown origin
Case management of malaria
RDT (and microscopy) quality assurance

RDT transport and storage
|Decide districts for initial / phased implementation

|Fever management algorithm

Determine / designate transport and storage methods

Regualtory issues

MoH endoresment
MoH endorsement

Written

| [MoH endorsement

Write Reg. Authority and NMCP roles

Write registration criteria

Register

RDT procurement and logistics

Select 3-4 products

Samples for ease-of-use assessment
Final decision on RDT

Negotiate specifications with manufacturer
Procurement

Receive first batch (of staggered delivery)
Distribution to field

Procure gloves

Procure sharps boxes

Procure other associated materials

Quality Assurance

Write sentinel site SOP
Determine sentinel sites
Set-up sentinel sites
Lot-testing

Post-marketing surveillance

| Training and communication
Conduct case management training for fever

Dependent on registration process

Modify RDT instructions and training manual

Field-test modfied training/instructions
Training of trainers

Community sensitization

General health care providers education

Monitoring and evaluation

later batch

[Set up

] [Monitoring

May be:condiicted earlier; ‘or already in place

Develop appropriate record forms and procedures

Regular supervision
Post-introduction programme review
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EXAMPLE OF BUDGETING DISTRIBUTION FOR A TYPICAL RDT-
BASED DIAGNOSTIC PROGRAMME

Transport and storage

Training, medicines & supplies for non-malarial fev er

Community education

Training and supervision

Monitoring acc uracy in field

Lot -testing and laboratory monitoring
Procurement of gloves, sharps disposal containers

Procurement of RDTs

Note: The distribution of funds will vary widely dending on the level of RDT use in
the health system, and the logistical and supmovices already in place.
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Annex 2: Short-listing RDTs for Procurement
(Commence with 1ISO13485:2003-based product ligt: &ww.wpro.who.int/sites/rdt)

Par ameter Decision process Decision
Distinguish non-Pf from
1 Pf or mixed?
Basmodium |00 0 b |
Speciesto be | NG ] s
tar geted Yes No \
Combination te: Pf-onlytes [ | e
HRP2-pan pLDH HRP2 | |
HRP2-pan aldolase pPLDH (may be combined
Pf pLDH'pan pLDH with pan-SpeCiﬁC pLDH) .....................
2. - -
E ted Store and use in tropicallt
Xpec environment without
areas of use '
Yes No \ .....................
High-stability test Storage temperature
Specified temperature less critical | | reeeeeeeereeeeeeee
e.9.235°C Accept <35C specified | | ...
storage
3'_ Likely to use for r-testing soon afte
L |_k_e|y treatment / treatment-monitoring
clinical
scenarios Yec NGO \
Target non-persistent Antigen persistence ni
antiglen Crltical ---------------------
pLDH-detecting forP. HRP2 or pLDH forP. || .ccoovieiiiieiiinens
falciparum falciparum
4 For use by health worke
End-user y

outside medical laboratorig

(%)

Yes /\

No
/ \
Simple format, a- Design less critici
inclusive Include dipsticks

Cassette design
Lancet, swabs etc
included in package

Test-only packaging

5. Other consider ations:
Box size: How many fever cases expected in 3 mq(ifthess
than one box, request reduced box size)

Next Step: Develop short-list of Suitable RDTs

High-light tests on WHO RDT Website list (ISO1348&&credited manufacturers, or
WebBuy list if procuring within WHO system). Sonraés preferences will be
incompatible, in which case follow the general pties of the numbered order abo

Go to next page....

e.
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Choosing specific products from the short-list

If procuring through WebBuy, some of the above information will
already be available)

1. Contact Manufacturers

Request:

1. Price (include delivery to country, and staggered delivery in
2-3 batches over 12 months)

2. Request heat stability data as evidence of manufacturer's
stated storage temperature and shelf-life.

3. Request sample of product to assess format, ease of use,
compatibility of other materials with health system

requirements

2. Assess other experience

If possible, obtain written assessments of field experience from
other countries / programmes that have experience in using the
product.

Make preliminary procurement decision, then...

\

3. Options to consider to improve implementation

1. Negotiate replacement of product if fails lot-testing after
delivery by method approved by manufacturer / WHO-
coordinated laboratory.

2. Develop appropriately-formatted instructions in appropriate
language consider inclusion in boxes at manufacturing site.
3. Negotiate delivery dates for staggered delivery to reduce in-

country storage times.




