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In this issue of Clinical Infectious Diseases,

d’Acremont et al [1] importantly address

the clinical safety of withholding anti-

malarial treatment in febrile children who

have a negative result for one of the newly

developed rapid diagnostic tests (RDTs)

for malaria.

Restricting malaria treatment to pa-

tients with parasitologically confirmed

malaria infection has become increasing-

ly important in the era of artemisinin-

based combination therapy (ACT). This

importance is reflected in the World

Health Organization’s new recommen-

dation: “Prompt parasitological confir-

mation by microscopy or alternatively by

RDTs is recommended in all patients sus-

pected of malaria before treatment is

started. Treatment solely on the basis of

clinical suspicion should only be consid-

ered when a parasitological diagnosis is

not accessible” [2, p 13]. The rationale for

this is that unnecessary antimalarial treat-

ment will put non–malaria-infected pa-

tients at risk of adverse drug events and,
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importantly, also will increase the expo-

sure of low residual concentrations of the

slowly eliminated partner drugs in ACT

to infecting parasites, with potential selec-

tion of drug tolerance and resistance [3,

4]. Moreover, unnecessary presumptive

ACT treatment is costly and may prevent

other causes of fever from being consid-

ered, being identified, and being appro-

priately treated. Thus, improved and well-

targeted antimalarial treatment may result

in overall better health outcome, which in

turn could support the credibility of rec-

ommended treatment policies (eg, the re-

cently introduced ACTs). These aspects

apply especially in areas with low preva-

lence of malaria.

There is ongoing debate as to which

diagnostic method (mainly light micros-

copy or RDT) may be most effective in

primary health care facilities in Sub-Sa-

haran Africa. However, in settings with

limited resources, RDTs may be the best

option [5]. Although there may be sig-

nificant variations between different de-

vices and even between different lots,

RDTs for Plasmodium falciparum malaria

are often both sensitive and specific [6].

Hence, RDTs have been proposed for pri-

mary health care settings within public

and private sectors and even potentially

for community-based health care (“home

management”), in the hands of commu-

nity-based health care workers.

It is important to highlight another as-

pect of restricted ACT prescription (ie,

ACT prescription dependent on malaria

diagnosis). Any diagnostic test is associ-

ated with the risk of a missed malaria di-

agnosis (ie, a false-negative test result) and

thus a remaining untreated malaria infec-

tion [7]. Of special concern in this regard

are patients with no or little malaria im-

munity (eg, small children in Sub-Saharan

Africa), for whom the risk of developing

severe malaria may be high. Fear of leaving

such children without necessary antima-

larial treatment because of a false-negative

RDT result is quoted as a key reason for

possibly poor adherence to test result pro-

tocol in real-life situations. Previous stud-

ies conducted in Africa found that 150%

of children with fever who had a negative

RDT result were being prescribed anti-

malarial drugs as their main treatment [8–

10]. However, 2 other studies have in con-

trast provided evidence of high adherence

to protocol for negative RDT results, 1

from the Tanzania mainland [11] and 1

from Zanzibar [12], by withholding an-

timalarial treatment.

The risk of a false-negative RDT result

depends on several factors: the RDT itself

(brand and even lot variation, including

performance in practice) and malaria spe-

cies, density, and background prevalence.

Well-performed laboratory studies have

shown RDT sensitivities to be generally
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195% for P. falciparum densities of 1000–

2000 parasites/mL, whereas the corre-

sponding rates for densities of 100–1000

parasites/mL have been lower, but mostly

175%. Under field conditions (ie, primary

health care), sensitivities have been gen-

erally 190% but again have been depen-

dent on parasite density [13]. Hence, in 1

large recent study, the sensitivity of a com-

mon histidine-rich protein 2–based P. fal-

ciparum test was 199% for a density of

�1000 parasites/mL but only 76% for a

density of 100–999 parasites/mL [12].

The potential risk of withholding an-

timalarial drugs in febrile children with

negative RDT results in Tanzania was

studied by d’Acremont et al [1] in 2 health

centers, 1 urban and 1 rural. Of the 987

children with fever who were enrolled in

the 2 study sites and who were followed

up, 396 children with positive RDT results

were treated for malaria, whereas 591 with

negative RDT results were not. The num-

ber of malaria patients who were missed

because of false-negative RDT results and

consequently were nontreated cannot be

estimated in this study, because no con-

comitant blood smear microscopy or mo-

lecular diagnostic technique was included

at day of enrollment. D’Acremont et al

used ParaHit-f, a histidine-rich protein 2–

based test for P. falciparum, in their trial.

Sensitivities of such tests may be in the

order of 90%–95% for parasite densities

1100 mL [6, 12, 13]. This suggests that an

estimated 20–40 P. falciparum infections

may have been missed in the present study,

a majority probably being low-density

parasitemias at enrollment. Interestingly, a

total of only 5 patients with remaining

and/or recurrent symptoms were found to

be malaria-positive during the 7-day fol-

low-up period, this time by microscopical

examination. Development of severe dis-

ease manifestations of P. falciparum ma-

laria in most cases of uncomplicated ma-

laria would be expected to occur within 7

days in children who have been left un-

treated. However, in patients with fever,

possibly due to other causes but with con-

comitant low P. falciparum densities, pe-

riods 17 days may be required before ma-

laria-associated clinical symptoms and

even severe manifestations, such as severe

anemia, develop [14]. Another critical as-

pect in the study of d’Acremont et al [1]

is that almost all (94%) of the children

with negative RDT results were treated

with antibiotics, including cotrimoxazole,

an antibiotic with known antimalarial ef-

fect. Such treatment may have suppressed

some low-density P. falciparum infections,

potentially resulting in an underestima-

tion of the risk of developing clinical ma-

laria during the 7-day follow-up. There-

fore, it cannot be ruled out that a follow-

up 17 days and a more restricted use and

choice of antibiotics would have identified

additional malaria infections among chil-

dren with negative RDT results.

The findings by d’Acremont et al [1]

are comparable with previous findings

from Zanzibar [12], although that study

included patients of all age groups. In the

Zanzibar study [12], only 5 of 26 patients

with fever whose RDT result was retro-

spectively confirmed by microscopy to be

a false-negative were parasite-positive

when retested !2 weeks after study inclu-

sion. Only 1 of these patients returned

with symptoms compatible with uncom-

plicated malaria. The remaining 4 patients

were routinely found to be positive at day

14 of follow-up. A recent study from

Ghana that used RDTs also suggests no

clinical harm in withholding antimalarial

treatment from children with fever who

have negative RDT results. However, evi-

dence of the safety of withholding anti-

malarial treatment in this trial is limited,

because 150% of patients with negative

RDT results were still treated with anti-

malarials [10].

Taken together, the study from Tanzania

[1] and the previous findings from Zan-

zibar [12] suggest that whereas RDTs will

miss some clinically uncomplicated ma-

laria infections, these are probably mainly

low-density infections. Probably, some of

these non–malaria-treated infections will

be self limiting. Some patients will reat-

tend with remaining uncomplicated clin-

ical manifestations, but only rarely will

they have developed into severe malaria

manifestations. However, and impor-

tantly, the number of patients in the 2

studies is small, and therefore larger stud-

ies are needed to better quantify the po-

tential risks of missed untreated malaria

infections with serious health implications

following false-negative RDT results.

Among such future studies incorporating

RDT in integrated management of child-

hood illness, optimally some should in-

clude details on how antibiotic prescrip-

tions are affected by RDT results. In turn,

this may be related to investigations on

etiological causes of the fever episodes and

thus may provide important insights into

the clinical benefits of improved treatment

of alternative fever causes.

In conclusion, the present study by

d’Acremont et al [1] provides evidence of

safety and support of the new paradigm

in management of febrile children at the

peripheral health care level in Sub-Saharan

Africa, namely improved targeting of an-

timalarial treatment based on parasitolog-

ical diagnosis and, more specifically, based

on the use of RDT in this context. How-

ever, additional and larger studies are

needed, in different malaria epidemiolog-

ical settings and at different health care

levels, that include data on health out-

come, nonmalaria etiologies, and treat-

ments, and that have longer follow-up.

Importantly, if these studies are performed

under ordinary health care conditions,

they may provide the evidence required

for optimal use of guidelines for integrat-

ed management of childhood illness in

Africa.
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