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Introduction:-

Malaria is considered one of the most common parasitic infections in the world, with high mortality rates. Five
known species are responsible for human malaria: Plasmodium. falciparum, P. vivax, P. ovale, P. malariae and
P.knowlesi (1).

P. falciparum and P. vivax have the widest distribution, while P. malariae has a lower prevalence (2).

Mixed malaria infections with Plasmodium are rare, and can lead to more serious complications than a single
infection. Malaria-related morbidity and mortality are mainly caused by Plasmodium falciparum.

We report the case of a severe and rare malaria infection, with two plasmodial species and whose diagnosis was
established by the Gold standard associating the thick drop and the thin blood smear stained by the May Grunwald
Giemsa (MGG) as recommended by the WHO.

Observation:-

This is a mixed malaria infection with two plasmodial species in a 45-year-old Moroccan patient, after a 12-day stay
in Cameroon without antimalarial chemoprophylaxis. Five days after his return, he presented a fever with jaundice,
vomiting and consciousness disorders. On admission to the emergency room, the blood test showed anemia at 8.9
g/dl hemoglobin, hyperglycemia at 2.25 g/dl, thrombocytopenia at 32,000/mm3 and creatinemia at 60 mg/I.

Given the patient's stay in a malaria endemic area, a thin blood smear (FSM) and a thick blood drop (GE) were
performed urgently.

The FSM stained with MGG showed the presence of normal sized red blood cells parasitized by kitten-ring
trophozoites, helmet trophozoites, and the presence of marginalized forms with multiple parasites in the same red
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blood cell, as well as the presence of characteristic banana gametocytes, in favor of a Plasmodium falciparum
infection (figure 1 and 2).

Figure 2:- classic “head phone” form of Plasmodiuﬁfalciparum trophozoite.

In other larger parasitized red blood cells, trophozoites of amoeboid shape, in rings with thick cytoplasm and the
presence of schizonts occupying the whole cell, were seen, the tt being in favor of a Plasmodium Vivax
infection(figure3)
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Figure 3:- Ameboid ring of Plasmodium vivaxin an enlarged infected RBC.
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Parasitemia calculated on thin smears was 9%. A rapid antigenic test (PALUTOP+4) was also carried out and was
positive for two plasmodial species (Figure 4).
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Figure 4:- Rapid antigenic test positive for Plasmodium falciparum and vivax.

Thus, the diagnosis of severe mixed P. falciparum and P. vivax malaria was made and the result was called to the
emergency physicians. An anti-malarial treatment: IV artesunate at a dose of 4 mg / kg was administered and the
patient was placed under clinical-biological surveillance in the Intensive Care Unit where he developed a metabolic
acidosis and on the second day of treatment, the patient died following a multivisceral failure.

Discussion:-

Malaria, the world's leading parasitic endemic and third largest infectious disease, is a vector-borne parasitic disease
that occurs in intertropical regions, including three main areas of high transmission: sub-Saharan Africa, South-East
Asia and South America. According to the latest WHO World Malaria Report 2021, there will be an estimated 241
million cases of malaria and 627,000 deaths due to malaria worldwide (2).

After several decades of malaria control, Morocco was certified by the WHO as free of indigenous malaria in 2010.
Indeed, since the year 2005 no cases of indigenous malaria have been recorded.

Yet, Moroccan health facilities record every year the increase in the humber of new cases of imported malaria
estimated at around 100 new patients per year, in connection with the increase in air flows and movements of
travelers from and to malaria-endemic countries, in the context of humanitarian and military medical missions,
student exchanges, trade exchanges, and also in connection with illegal emigration. (3)

The diagnosis of malaria is usually based on a combination of epidemiological factors, such as return from an
endemic area, and clinical factors, essentially fever, which is a compatible but not exclusive indicator of the
diagnosis, requiring biological confirmation by parasitological examination of the blood, associating an EWG with
FSM.

The disturbance of certain biological parameters such as anemia, thrombocytopenia and hypertriglyceridemia may
also point to the diagnosis (4).

In this patient, the fever occurring on return from a malaria-endemic area (Cameroon) and the presence of anemia
and thrombocytopenia were suggestive of malaria.

Mixed malaria infections are often unrecognized or underestimated, as a small proportion (2%) is individualized by
microscopy (5,6). This may be due to the low density of one Plasmodium species compared to the other (7). In our
case, both Plasmodium species were equally represented at the FSM and clearly discernible, the rapid
immunochromatographic test also showed infection with two plasmodial species.

Mixed malaria infection affects older individuals more than children under two years of age according to several
authors who have suggested that maternal antibodies may be the source of protection against mixed malaria (8).

The main complications of severe mixed malaria are considered to be the same as those defined for P. falciparum by
WHO, and include respiratory disorders, acidosis, pulmonary edema, disturbances of consciousness, convulsions
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(more than two episodes in 24 h), prostration, hypotension, jaundice, severe anemia, disseminated intravascular
coagulation (DIC), hypoglycemia, and parasitaemia>4%. (9). Three studies have shown that patients with mixed
infection have a significantly higher risk of developing severe malaria than patients with P. falciparum
monoinfection (10, 11,12).

The most common severe complications in patients with P. falciparum monoinfection were: severe anemia (57.6%),
pulmonary complications (14.6%) and renal failure (11.4%). Concerning patients with a mixed plasmodial infection,
they were more prone to severe anemia (65.8% vs 57.6%), pulmonary complications (20.9% vs 14.6%) and
multivisceral failure (13.1% vs 3.95%) (10, 11,12).

For our patient, on admission, he was already at the stage of multiple complications as he presented disorders of
consciousness, jaundice, vomiting, anemia at 8.9 g/dl, high creatinine level at 60mg/l and high parasitemia at 9%. In
only 48 hours, and under treatment, metabolic acidosis sets in and multivisceral failure leads to death.

In misdiagnosed mixed malaria infection, treatment of Plasmodium vivax as a single infection would increase P.
falciparum parasitemia, leading to the development of severe P. falciparum malaria and eventual treatment failure
due to antimalarial drug resistance. This explains the high mortality rate in severe mixed infections (0.9%) compared
to mono-infection (0.6%) [4].

The main strategy in the treatment of uncomplicated malaria is oral therapy with a combination of two agents,
Artemisinin and a partner drug that eliminates remaining parasites or Chloroquine monotherapy (in case of
Chloroquine sensitivity) (WHO, 2020). Treatment of Chloroquine-resistant P. falciparum should be administered in
the setting of exposure in an area of known Chloroquine resistance, but also in the case of an unknown prevalence of
Chloroquine resistance or uncertain exposure history. As a result, artemisinin-based combination therapies (ACTS)
have become the first line of treatment for P. falciparum and mixed malaria infections. ACT regimens have few side
effects and act on all asexual stages of the parasite in the bloodstream, resulting in rapid elimination of the infection
(14).

The diagnosis of mixed malaria infection and the identification of the incriminating species is crucial for the
therapeutic decision and for the overall follow-up of the patient, given the high risk of complications (13 ,14).

PCR is much more sensitive than microscopy and rapid diagnostic tests for detecting and identifying mixed
infections in cases of suspected parasitism by more than one malarial species (14).

However, the high cost of this technique remains an obstacle to its use. Nevertheless, it is necessary to pursue the
detection and surveillance of mixed infections with routine microscopy and with rapid antigenic tests which remain
more efficient than microscopy. (14).

Conclusion: -

Mixed malaria infections are often unrecognized and carry a greater risk of complication than single malaria species
infections. Prompt and accurate diagnosis and appropriate treatment of cases is necessary to control the disease and
deal with potential complications. Consultation with a physician prior to travel to malaria-endemic areas is
necessary for the prescription of antimalarial chemoprophylaxis and awareness of the risk of exposure as well as
necessary prevention tools including the use of insecticide-treated nets and indoor residual spraying.
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