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Malaria: rapid tests moving slowly to 
market
Professor William Brieger maps progress in new diagnostic techologies; 
and efforts to integrate their use in malaria treatment

Professor William R Brieger is from the Department of 
International Health, The Johns Hopkins University Bloomberg 
School of Public Health; and is Senior Malaria Adviser for Jhpiego, 
an affiliate of the Johns Hopkins University.

Rapid Diagnostic Tests for Malaria (mRDTs) have 
become a staple in the battle against this vector-borne 
disease. The adoption of artemisinin-based combination 
therapy (ACT) treatment for malaria was an expensive 
replacement for chloroquine (CQ) and sulphadoxine-
pyrimethamine (SP) following the development of resis-
tance in the malaria parasite. In order to use ACTs most 
effectively and reduce the likelihood of drug resistance, 
mRDTs are now recommended as the first step in ap-
propriate malaria case management.

The slow roll-out of improved malaria case 
management
The roll out of mRDTs unfortunately fell behind the 
adoption of ACTs in national malaria control pro-
gramme (NMCP) policies, strategies, and programme 
standards. ACTs themselves took a long time to be 
adopted in countries even as evidence mounted that 
malaria parasites were resistant to CQ and SP. These 
time lags resulted in substitute prescribing behaviour 
wherein clinicians, often using well-meaning treatment 
algorithms, simply started giving ACTs presumptively for 
suspected malaria cases just as they had done with CQ 
and SP.  

By the time mRDTs were finally available in some 
useable quantity, clinicians already held ingrained 
attitudes that their clinical judgment was better at 
detecting malaria than parasitological tests, although 
the former hovers around 50% accuracy compared with 
95% for the tests chosen by NMCPs for their countries’ 
use. Clinicians not infrequently continued to prescribe 
ACTs when mRDTs and even microscopy showed no 
evidence of parasites.

Not only did clinicians not trust mRDTs, but they 
were often unaware of the need for proper, safe, and 
relatively cool storage requirements of mRDTs and the 
fact that like drugs, the tests also had expiry dates.1 The 
resulting improper management of mRDT supplies may 
have contributed to test failure and added to the distrust 
that clinicians already had. As Wilson has pointed out, 
‘One of the most important findings in the recent lit-
erature is that despite the widespread use of diagnostic 
tests, treatment is too often based on clinical findings 
rather than on results of diagnostic tests.’2

The World Health Organization (WHO) is quite clear 
on the role of parasitological testing in malaria case 
management. The most recent update of WHO’s malaria 

treatment guidelines3 states unequivocally that:
• Prompt parasitological confirmation by microscopy 

or alternatively by RDTs is recommended in all 
patients suspected of malaria before treatment is 
started.

• Treatment solely on the basis of clinical suspicion 
should only be considered when a parasitological 
diagnosis is not accessible.
Unfortunately mRDTs continue to be unavailable 

in the quantities needed. If one examines some of the 
recent (2012) malaria planning Road Maps posted by 
NMCPs with the Roll Back Malaria Partnership, prob-
lems in mRDT supplies are visible.4

The 2012 Road Map for Angola states a need for 
9.8 million ACTs, but only 6.2 million RDTs. If all sus-
pected cases of malaria should be tested prior to treat-
ment, not only did Angola show evidence of intending 
to treat 3 million people using ACTs without testing, but 
also did not likely account for the expected number of 
suspected malaria cases (and febrile illness episodes) 
that would be experienced by its more than 19 mil-
lion citizens. Likewise the 2012 Road Map for Ghana 
estimated a need for 6.3 million RDTs but 21.1 mil-
lion ACTs for a population at risk of at least 24 million 
people.

These two examples are common and are not meant 
to imply that countries are shortchanging the malaria 
diagnostic process. There are serious cost and funding 
challenges, even though each mRDT might cost ‘only’ 
US$0.60. Likewise there can be challenges in manu-
facturing capability that create stock gaps globally and 
translate to stock-outs at clinic level.

mRDT testing procedures
It is important to be quite clear what an mRDT is. 
While microscopy involves searching for the actual 
disease-causing plasmodia, mRDTs detect the presence 
of antigens as evidence of disease. It is therefore quite 
important to let the experts define and describe mRDTs. 
The Foundation for Innovative New Diagnostics (FIND), 
the WHO Global Malaria Programme (GMP), and The 
Malaria Branch of the U.S. Centers for Disease Control 
and Prevention working together provide the following 
information:5

 Malaria Rapid Diagnostic Tests (RDTs) are used 
increasingly for diagnosis of malaria, particularly in 
remote tropical areas where good microscopy-based 
diagnosis is impractical. RDTs must therefore be 
robust, simple, and safe to use, and reliably dem-
onstrate when malaria parasitaemia is, and is not, 
present.
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Early detection of anemia, or a drop in hemoglobin 

concentration, is essential to prevent progression to 

serious and even life-threatening conditions. Point-

of-care anemia screening provides immediate  

knowledge to make a difference. Knowledge that may 

support in reaching health-related UN Millennium 

Development Goals: number 4 (reduce child  

mortality), number 5 (improve maternal health),  

and number 6 (combat HIV/AIDS, malaria and  

other diseases).

 

Yet rugged terrain can make it practically impossible 

to test those of Africa’s population who may need it. 

That’s why we developed the HemoCue® Hb 301 

analyzer to cope with high temperatures, humidity 

and more — without compromising accuracy. So  

we can be there for you, today and in the future. 

Now, the robust HemoCue® Hb 301 kit makes it 

even easier to take anemia testing into the field. The 

kit contains everything you need: our lab-accurate 

and battery-operated HemoCue® Hb 301 analyzer 

and microcuvettes adapted to demanding climates, 

as well as safe lancets. Use it as a convenient kit for 

health centers (urban or rural) and clinics, and keep 

it refilled for health screenings, emergencies and 

short-notice travel.

 

To learn more about the robust HemoCue® Hb 301 

kit,our committment to Africa and how HemoCue 

can be your sustainable partner now and in the  

future, contact our network of distributors in Africa, 

or email info@hemocue.se
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 Malaria RDTs are immunochromatographic lateral 
flow devices that detect parasite antigen. Capture 
of dye-labelled ‘signal’ antibody–antigen complex 
by a fixed ‘capture’ antibody produces a visible line 
on a nitrocellulose strip, signifying a positive test 
result. Different products target various antigens 
specific to plasmodia. Blood, product reagent, and 
labelled antibody–antigen complex are drawn along 
the nitrocellulose-fiber strip by capillary action and 
flushing with a reagent /buffer solution.

 Sensitivity of malaria RDTs is therefore dependent 
on several factors, including the rate of flow of blood 
up the nitrocellulose strip, the adherence of capture 
antibody (Ab) to the strip, ability of the Ab to bind 
antigen (Ag), and the integrity of the signal Ab–dye 
conjugate. All these factors are subject to deteriora-
tion in adverse transport and storage conditions.

The FIND process has actively been testing mRDT 
products since 20086 and made the results available to 
countries to aid in their product choices. The summary 
of testing is seen in Table 1 below. In addition, one can 
find an interactive product data set online.7

The literature provides evidence on a monthly basis 
that new or revised forms of mRDTs are being devel-
oped and tested. NMCP selection of tests requires atten-
tion to the malaria epidemiology of the country includ-
ing mix of parasite types (e.g. Plasmodium falciparum 
and P vivax), seasonality, and levels of prevalence as 
some tests are better in higher or lower prevalence set-
tings. Monitoring of products in the field by NMCPs is 
required to ensure that mRDT choices remain appropri-
ate for the country.

Expanding access to mRDTs
Regardless of the health system in any given malaria-
endemic country, the public sector is most likely the 
largest single source of malaria case management. As 
mentioned above, better planning is needed so that 
mRDT procurement matches the number of suspected 
malaria episodes one might see in public clinics. Basi-
cally we are estimating the number of people present-
ing with ‘fever’ and other classic malaria signs and 
symptoms. This may actually be 2 to 4 times the actual 
number of people who have the malaria parasite, since 
many diseases mimic malaria.  

Furthermore, as malaria elimination efforts become 
more successful, the proportion of ‘fevers’ that are 
malaria will continue to drop. These clients will still 
require testing, differential diagnosis, and treatment for 

the right disease – meaning malaria only when mRDTs 
are positive, and consideration of other febrile illnesses 
(e.g. acute respiratory infections in children) when tests 
are negative.

Volunteer community health workers (CHWs) or 
community health agents (CHAs) in many countries are 
increasing their responsibilities in integrated Commu-
nity Case Management (iCCM) of common illnesses, 
especially in children. Rwanda has led the way in train-
ing volunteer CHAs and equipping them with mRDTs.8 
In fact Rwanda is one of the few countries that has suc-
cessfully enforced its malaria guidelines, which require 
a positive parasitological test (microscopy or mRDT) 
prior to the prescription of any ACT.

The potential for CHWs has been studied in other 
countries as well. In Zambia, Counihan and colleagues 
found that appropriately trained and supervised CHWs 
can use RDTs safely and accurately in community 
practice for up to 12 months post-training.9 Likewise, 
in Nigeria, community volunteers were taught to use 
mRDTs as part of an iCCM package under the guidance 
of front-line health staff.10

Another avenue for expanding mRDT use is the ubiq-
uitous informal private sector known as patent medicine 

Community health workers in Rwanda doing RDTs 
during training (above) and after (below)  

FIND test round     Year        Products tested

1 2008   41
2 2009   29
3 2010–11   50
4 2012   48

Total tested  168

Interactive product 2013 107
review

Table 1  Summary of FIND testing
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vendors (PMVs), medicine shop owners, or chemical 
sellers in different countries. The experimental effort to 
increase access to quality malaria treatment through the 
Affordable Medicines Facility malaria (AMFm) reached 
out to PMVs (as well as public facilities) in large num-
bers in eight countries.  

While access to quality branded ACTs generally did 
increase as reported for Phase 1, the programme did not 
directly address the availability of mRDTs, thus reinforc-
ing the problematic reliance on presumptive treatment 
in many settings. The Phase 1 report offered the follow-
ing observations on mRDTs and malaria diagnosis in 
general:11

 ‘Availability of any diagnostic test for malaria (micro-
scopy or rapid diagnostic test) overall at endline 
varied from 6% in Nigeria to 56% in Zanzibar. Avail-
ability of diagnostics was significantly higher in the 
public sector than in private for-profit outlets in all 
countries. Kenya, Uganda, and Zanzibar stand out as 
the only countries with substantial availability in the 
private for-profit sector, with diagnostics available in 
14%, 21%, and 32% of outlets, respectively.’

Recent efforts to address the diagnostic skills and use 
of mRDTs in the informal private sector have been 
reported. For example, researchers sought the views of 
medicine shop owners in western Kenya and learned 
that, ‘Medicine retailers perceived mRDTs to be benefi-
cial to their customers and businesses but also included 
cost, fear of the tests, risks of self-treatment, and regula-
tory concerns among the challenges to using and selling 
mRDTs.’12

A pilot study in Uganda with PMVs yielded promis-
ing results. Cohen and co-researchers found that, ‘… 
shops demonstrated a desire to stock RDTs and use 
them to guide treatment recommendations. Most shops 
stored, administered, and disposed of RDTs properly 
and charged mark-ups similar to those charged on 
common medicines.’13 Hansen and colleagues suggest 
that people may be reluctant to pay for mRDTs at prices 
which may prevail in medicine shops and recommend 
additional supportive measures to ensure that people 
who use these shops can and will pay for better case 
management.14

mRDTs are an essential tool in the work to eliminate 
malaria. Not only are they important in quality case 
management, but can also serve as surveillance tools 
in field conditions as evidenced by their use as part of 
Malaria Indicator Surveys.15 We need to move beyond 
selective use of mRDTs toward scale-up, not only in 
the public sector, but also as part of community-based 
healthcare and private medicine points of sale. As WHO 
recommends, we need to Test, Treat and Track all ma-
laria infections,16 in order to achieve the World Health 
Assembly target of reducing the malaria burden by at 
least 75% by 2015.
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