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Abstract

Introduction: Malaria is a life-threatening disease caused by infection with Plasmodium parasites. Rapid diagnostic tests (RDTs) have been used for the
diagnosis of malaria without special equipment by unskilled personnel over the last 15 years. The treatment should only be given after the clinical diagnosis
confirmed by RDT or microscopy. RDTs' specificity and sensitivity have been reported as >95% by the World Health Organization - Foundation for Initiative
New Diagnostics (WHO-FIND).

Case report: A 30-years-old male and a 23-years-old female presented to our emergency department with fever and history of a visit to a malaria-endemic
country. Plasmodium trophozoites were seen in the blood smear samples via light microscopy. However, RDTs were negative. The patients were treated
according to their pathogens.

Conclusion: Rarely, RDT might result in a false negative in the diagnosis of malaria. People travelling to endemic areas should be closely monitored. Emer-

gency department physicians should not neglect microscopy which is the gold standard for diagnosis of malaria.
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Introduction

Malaria is one of the most common reasons to seek med-
ical care and associated with considerable morbidity and
mortality in many sub-Saharan countries. Africa has the
greatest malaria burden, with 91% of malaria-related
deaths worldwide '. Plasmodium parasites cause acute fe-
brile diseases, ranging from 6 to 30 days after transmis-
sion. Among them, Plasmodium. falciparum is the most
severe form of malaria and is responsible for more than
80% of the deaths worldwide?. Currently, the routinely
used parasitological tests are microscopy and rapid diag-
nostic test (RDT). Light microscopy with the application
of Giemsa stain is the “gold standard” for laboratory di-
agnosis of malaria, however, during the last World Health
Organization - Foundation for Initiative New Diagnostics
(WHO-FIND) reported high sensitivity (>95%) regarding
P. falciparum detection of RDTs>*,

In this paper, we describe two cases of patients with P,
falciparum and P. vivax infections found on light microsco-
py, but for whom the RDTs were negative.

Case 1

A 30-years-old male presented to the Emergency Depart-
ment (ED) of our university hospital in Turkey with a history
of fever, productive cough and sore throat persisting for two
days. The patient stated that his body temperature suddenly
escalates during sleep, his fever had been more apparent at
night. There was no remarkable illness or medication in the
patient’s medical history. His physical examination showed
as follows: a body temperature of 38.7 °C, blood pressure of
110/63 mmHg, heart rate of 92 beats per minute, respiratory
rate of 17 per minute, and pulse oximetry of 99% in room
air, severe oropharyngeal hyperaemia, and postnasal drip.
Laboratory findings were as follows: haemoglobin, 15,9 g/
dL; white blood cell count, 4,6 x 10° /uL; platelet count,
17,1 x 10° /uL; blood urea nitrogen, 18 mg/dL; creatinine,
1,01 mg/dL; and the chest radiograph was normal. He lives
in Turkey where is not one of the malaria-endemic coun-
tries. It was learned that he had been in a malaria-endemic
country twice in the last month for 2 days but had no insect
bite history. First, an RDT was planned for malaria screen-
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ing. It was negative (Figure 1). Considering the findings
above, he was evaluated as an upper airway infection and
discharged with a prescription. The next day he presented
to the ED with fever (39.1 °C) and diffuse muscular pain.
Physical examination and laboratory tests were similar with
first results except for platelet count (Platelet count: 5,3 x
10* /uL). Because of the development of thrombocytopenia,
an infectious diseases physician was consulted. RDT was
repeated and Giemsa painted thick and thin smears were
ordered additionally. RDT resulted before microscopy and
it was negative again. In contrast with RDT, P. falciparum
was detected under microscopy (Figure 2) and the patient
was started with the treatment immediately. The patient was
started on treatment with artemether-lumefantrine combina-
tion therapy for three days, according to WHO recommen-
dations (Table 1). The patient fully recovered after this treat-
ment. Clinical and laboratory examination of the patient was
found as normal after 15 days of discharge.

Figure 2: Blood smear microscopy shows Plasmodium falciparum par-
asites (arrows) infecting the patient’s red blood cells (Giemsa stain, x100
magnification).

Table 1. Artemether-lumefantrine based combination
therapy doses (tb: tablet)

Patient First 8 24t 36t 48t
Weight (kg)  Dose Hour Hour Hour Hour
<15 1tb 1tb 1tb 1tb 1tb
15-24 2tb 2tb 2tb 2tb 2tb
25-34 3tb 3tb 3tb 3tb 3tb
>34 4tb 41tb 4tb 4tb 4tb
Case 2

A 23-years-old female presented to the ED of our university
hospital in Turkey with an insect bite lesion and a history of
fever for the past three days. She stated that she was in Af-
rica, an endemic country for malaria, for 48 hours, 18 days
before her application. It was learnt that she has been expe-
riencing periodic fevers. Her physical examination showed
as follows: a body temperature of 38,6 °C, blood pressure of
100/60 mmHg, heart rate of 90 beats per minute, respiratory
rate of 20 per minute, and pulse oximetry of 100% in room
air. Laboratory findings were as follows: haemoglobin, 13,2
g/dL; white blood cell count, 3,85 x 10° /uL; platelet count,
99 x 10% /uL; blood urea nitrogen, 3 mg/dL; creatinine, 0,55
mg/dL; and the chest radiograph was normal. Abdominal ul-
trasonography did not detect hepatosplenomegaly. RDT and
microscopy from the blood sample obtained through antecu-
bital cannulation planned for malaria screening and resulted
as negative. The patient left the hospital to travel and was
strongly advised to apply to an infectious diseases specialist
in another city. She presented to another university hospital
on her 4" day of fever. When infectious diseases department
of the university was contacted, it was reported that the mi-
croscopy test from the blood sample obtained from patient’s
fingertip revealed P. vivax, but RDT was still negative. The
patient was treated with artemether-lumefantrine based
combination therapy were used for 3 days and primaquine
for 14 days. Patient full recovered after this treatment and
was discharged from the hospital. Clinical and laboratory
examination of the patient was found as normal after 15
days of discharge.

Discussion

These cases focus on two malaria diagnostics (microsco-
py and RDT) that are likely to have the largest impact on
malaria control. In many countries sub-Saharan Africa, an
electricity supply is not available in villages, thus hampering
the use of microscopy for malaria diagnosis which needs a
reliable electricity supply. RDTs are used as an alternative in
those locations. RDTs have a specificity problem and may
result in a significant number of false-positive test results
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when compared with the golden standard, expert micros-
copy. RDTs were false-negative in our cases, which were
performed on the second and third days of the fever. The
false negativity of RDT may be explained by the following
reasons: The first, the occurrence of deletion or mutation on
the histidine-rich protein 2 gene’. Second, the presence of an
inhibitor in patient’s blood preventing the development of
the control line®. The last, lower parasite densities may lead
to the false negativity of RDT’. According to the literature,
most false-negative results of RDTs occur at lower parasite
densities. RDTs have demonstrated sensitivities approxi-
mate to 100% for the detection of P, falciparum at densities
above 100 asexual parasites/uL or >0.002% of parasitized
red blood cells®.

Experienced microscopists, increased examination time
and the number of microscopic fields examined could fa-
cilitate the identification of Plasmodium species correctly.
However, in health facilities with a high workload, the use of
microscopy alone is not recommended since it requires more
time to perform than an RDT. Health workers with poor su-
pervision or inadequate training should preferably use RDTs
which are comparatively easier to use than a microscope.
Each of these two parasitological tests has its strengths and
weaknesses for an accurate diagnosis of malaria®. Therefore,
WHO recommends that both tests should be performed for
the diagnosis of malaria in the clinical applications.

Prompt and accurate diagnosis will not only improve
malaria treatment but also possibly reduce mortality and
morbidity due to other febrile illnesses, however, malar-
ia diagnosis is the most neglected area of malaria research
in 2004, accounting for less than 0.25% ($700.000) of the
United States of America’s $323 million investment in re-
search and development’.

In developed countries, RDTs can be useful in screening
febrile returnees from endemic areas. People travelling for
touristic or work-related purposes to the endemic areas must
be monitored closely'.

Conclusion

Physicians should not forget that RDTs might provide false
negative results. Both microscopy and RDTs should be per-
formed for diagnosis of malaria. Presence of fever and a
history of travel to an endemic region in the last 30 days, re-
gardless of the duration of the stay nor the existence of a bite
lesion, must be considered highly suspicious for infection.

Combining RDTs and microscopy holds great importance in
the accurate diagnosis and treatment.
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