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Abstract: The COVID-19 pandemic continues to be a major health problem worldwide. Timely diagnosis of co-infections
mimicking COVID-19, such as malaria, might be challenging particularly in non-endemic areas. We report the first case of
COVID-19 and Plasmodium ovale malaria co-infection from our region aiming to highligt the importance of travel history
and prophylaxis in malaria management in the context of pandemic. The galloping sound can sometimes be a harbinger

of zebra besides the horse.
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INTRODUCTION

The COVID-19 pandemic, which has left 19 months be-
hind, continues to affect all aspects of life worldwide. Turkey
ranks 9th in terms of the total number of cases in the world
[1]. As the attention is focused entirely on the pandemic dis-
ease, difficulties may be experienced in the timely diagnosis of
co-infections. While the diagnosis of malaria is already elusive
in a non-endemic country, this difficulty appears to be further
increased due to the similarity of symptoms and findings with
COVID-19 [2]. For the last 10 years, only imported cases of
malaria have been reported from Turkey. Imported plasmodi-
um ovale is rarely reported as alone or an agent of mixed in-
fection in travelers returning from Africa and accounts for
2.4% of the whole cases, while the rest are due to P. falciparum
and P, vivax [3,4].

Malaria and COVID-19 have similar clinical aspects and
both may negatively affect the course of each other [5-8].
While a severe course of malaria is not expected from Plasmio-
dium ovale, findings of organ failure may occur due to the tem-
porarily impaired immunity by COVID-19 and the relatively
increased parasite burden due to the delay in diagnosis.

We present here a case of COVID-19 and imported P. ovale
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malaria co-infection and aim to demonstrate how these 2 in-
fections interact with each other, both diagnostically and clini-
cally.

CASE DESCRIPTION

A 38-year-old male patient without any co-morbid disease
admitted with fatigue and fever for 7 days. He was diagnosed
as COVID-19 with a positive SARS-CoV-2 PCR test and was
given favipiravir as antiviral and enoxaparine as anticoagulant,
according to national guidelines [9], 5 days prior to his admis-
sion to our center. His symptoms were not resolved despite
antiviral treatment. He described a 5 days business journey to
Ghana, a West African country, 8 days prior to his symptoms.
He did not receive anti-malarial prophylaxis. On physical ex-
amination; his body temperature was 37.9°C, blood pressure
110/70 mmHg, respiratory rate 20/min and oxygen saturation
was 98% in ambient air. No other pathological finding was
detected. Laboratory tests revealed; CRP: 53 mg/L (0-5 mg/L)
procalcitonin: 0.083 ng/ml (0-0.5 ng/ml) AST: 21 IU/L, ALT:
28 IU/L, LDH: 309 IU/L, Ferritin: 1,219 ng/ml, D-dimer: 1.2
mg/L WBC: 5,100/pl, HGB: 13.2 g/dl, PLT: 125,000/pl. Giem-
sa stained blood smear for malaria and rapid antigen test for P,
falciparum and P. vivax were negative. His chest computerized
tomography (CT) revealed ground glass opacities in bilateral
lungs, compatible with Covid-19. Control nasopharyngeal
swab PCR was positive for SARS-CoV-2.

He was evaluated as hyperinflammatory syndrome second-
ary to COVID-19, favipiravir treatment was extended for an-
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other 5 days, vitamin D 20,000 U/day and colchicine 0.5 mg
q8h po were initiated for immunomodulation and daily dose
of enoxaparin-sodium was increased to 4,000 U sc q12 hr.

As his fever continued (>38°C) on the third day of follow-
up he was hospitalized for further evaluation and treatment.
His physical examination was normal and he was hemody-
namically stable while laboratory tests revealed deterioration
as follows; CRP: 241 mg/L procalcitonin: 18 ng/ml, AST: 148
[U/L, ALT: 224 TU/L, LDH: 1,019 IU/L, direct bilirubin: 0.37
mg/dl, Ferritin: >2,000 ng/ml, D-dimer: 3.3 mg/L, WBC:
7,500/ul, HGB: 10.2 g/dl, PLT: 98,000/pul. SARS-CoV-2 PCR
was detected negative. Peripheral blood smear was obtained
due to continued fever and intra-erythrocyte trophozoites with
typical stony ring appearance and schizonts in maturation
stage were detected (Fig. 1).

He was diagnosed as complicated malaria, his blood sample

was sent to National Reference Parasitology Laboratory for
species level identification with molecular methods and was
given intravenous artesunate 2.4 mg/kg at 0, 12, 24, 48, 72,
96, and 120 hr, as recommended in the guidelines [10]. Col-
chicine was discontinued. The patient's symptoms were re-
solved within the 24 hr of treatment, blood platelet count re-
turned to normal, control blood smears became negative. Liver
function tests and acute phase reactants tended to regress. After
5 days of iv artesunate treatment, he was switched to oral arte-
meter lumefantrine which was given for 3 days. Daily blood
smears remained negative and laboratory tests on day 8 were
normal as follows; CRP: 1.58 mg/L AST: 15 IU/L, ALT: 49 IU/L,
LDH: 267 IU/L, direct bilirubin: 0.17 mg/dL, D-dimer: 0.51
mg/L, WBC: 5,600/ul, HGB: 12 g/dl, PLT: 461,000/pl. The Real
Time PCR test result revealed Plasmodium ovale. After confirm-
ing that the blood G6PD level was normal, he was discharged
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Fig. 1. (A) Intra-erythrocytic trophozoite, (B) Mature schizont, (C) Intra-erythrocytic immature schizont indicating Plasmodium ovale.



with a prescription of 2-week primaquine for hypnozoite-act-
ing treatment to prevent relapses.

DISCUSSION

This report covers the first case of COVID-19 and Plasmodi-
um ovale malaria co-infection detected in our region. By pre-
senting this case, we aimed to draw attention to a rare travel-
related infection masked by a pandemic infection. Misinter-
pretation of patients with similar clinical and laboratory find-
ings as COVID-19 infection is common, in the pandemic set-
ting. Malaria symptoms and signs are similar to COVID-19.
Both diseases can also fever, myalgia, fatigue, headaches, gas-
trointestinal symptoms and cytokine storm. It becomes more
challenging when COVID-19 is confirmed with positive PCR
test and typical radiological findings, while the screening tests
for the concomitant infection are negative, as in our case. It is
of vital importance to complete the differential diagnostic
work-up particularly in case of deterioration despite treatment.

COVID-19 can lead to cytokine storm, which is responsible
for the more severe manifestations of the disease.Cytokine re-
sponse associated with systemic illness has been postulated to
induce vivax malaria relapses. [11]. The clinical deterioration
of the patient with ongoing fever, increasing CRP, ferritin,
LDH, transaminase levels and decreasing PLT counts in the
second week were attributed to cytokine storm due to COV-
ID-19 and favipiravir related liver toxicity at first. However in-
creasing procalcitonin and decreasing hemoglobin levels in
the course led us consider severe falciparum malaria which
was initially screened as negative. Procalcitonin has been re-
ported among indicators of severe falciparum malaria [12].

At that point, intravenous treatment with arthesunate was
initiated before confirmation of the malaria in species level.
The response to the treatment was dramatic in the first day
owing to the low level of parasitemia, specific to non-falci-
parum malaria. The case was not categorically “severe malaria”
but was complicated with a systemic viral co-infection.

Travel history remains important in the differential diagno-
sis even in pandemic conditions. Malaria must be considered
first in patients returning from endemic regions. Ghana is a
malaria-endemic West African country, P. falciparum being the
most prevalent species with a prevalence of 98% while P. ovale
accounts for the 1% of the cases [13].

Our case once again demonstrates the importance of malar-
ia prophylaxis. If the patient had received prophylaxis for ma-

Caglar et al.: COVID-19 and P, ovale malaria 401

laria during his travel to Ghana, he could have both protected
from malaria and could have a less severe course of COV-
ID-19. Hence there are studies showing that atovaquone/ pro-
guanil, which is routinely recommended and provided for
malaria prophylaxis in Turkey, is somehow effective against
SARS-CoV-2 virus [14,15].

Pandemic SARS-CoV-2 infection may mask malaria in re-
turning travelers. Diagnosing non-falciparum and non-vivax
malaria is relatively more elusive due to low parasitemia in
blood smear and negativity in routine rapid antigen tests. Mo-
lecular testing is recommended for confirmation. The gallop-
ing sound can sometimes be a harbinger of zebra besides the
horse.
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