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Introduction:-

Malaria is referred to as imported malaria in countries outside malaria-
endemic areas such as Morocco. The aim of our study was to highlight
the importance of epidemiological data for the diagnosis of imported
malaria. A 29-year-old moroccan female, presenting with a 3-month
history of headache unresolved with usual analgesics, for which she was
put on antidepressants and neuroleptics. She then presented to the
emergency department with nausea, vomiting, abdominal pain, and
fever. History and clinical examination revealed only mild abdominal
pain with fever. Blood count showed anemia at 10.4 g/dl, MCHC at 34,
MCH at 32, MCV at 90 fl and reticulocytes at 157920.Symptomatic
treatment was given and the patient was referred to the haematology
department for etiological diagnosis of her regenerative normocytic
normochromic anaemia.Patient was then referred to Internal Medicine,
the patient reported having visited Pakistan 1 year previously.In view of
this situation, and taking into account the fact that she had travelled to a
malaria-endemic area, a thin blood smear (TBS) and a thick blood smear
stained with MGG were carried out urgently. A diagnosis of P. vivax
malaria was established. Results were communicated immediately to the
attending physician, and treatment was administered in an outpatient
setting.

Copy Right, 1JAR, 2024,. All rights reserved.

Malaria is a febrile erythrocytopathy caused by a haematozoan parasite belonging to the genus Plasmodium and is
spread to humans by infected female Anopheles mosquitoes [1].

There are five species of Plasmodium responsible for the disease in humans: P. Falciparum, P. Vivax, P. Ovale, P.
Malariae and P. Knowlesi. Each of these species has a specific endemic area, some of which overlap [2].

Outside these areas, the term "imported malaria” is used. Imported malaria is a diagnostic and therapeutic emergency
[3], given that a P. falciparum infection can lead to a severe and potentially fatal form of the disease [4].
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Falciparum is the most widespread form [5]. The second most common cause of malaria worldwide is Plasmodium
vivax, and it is the leading cause of malaria outside Africa. [6] P. vivax infections can be severe and fatal. [7]

The World Health Organization (WHO) describes malaria as a preventable disease [8], which can be cured, but
despite that, the estimated number of deaths attributable to malaria has reached 619,000 in 2021, with the African
region being the most affected [9].

Symptoms can range from mild to life-threatening. Mild symptoms include fever, chills and headaches. [9] Severity
criteria for malaria attacks are those defined by the WHO [10]: Impaired consciousness, peripheral signs of
circulatory failure; abnormal bleeding; hemoglobinuria (dark red urine, hemoglobinuria on dipstick); renal failure
(creatinemia > 265umol/l and/or oliguria < 2.2 mmol/l); severe anemia (Hb < 5g/dl or Ht< 15 mmol/l + pH < 7.35;
hyperlactatemia: plasma lactates > 5 mmol/l; hyperparasitemia = 4% in non-immune patients; jaundice (clinical or
total bilirubin > 50 pmol/I).

In Morocco, malaria is a notifiable disease [11]. Morocco was officially declared free of the disease in 2010 [12], and
an average of 450 cases of imported malaria are registered annually [13].

Malaria is referred to as imported malaria in countries outside malaria-endemic areas such as Morocco. Expatriates
and immigrants living in Morocco and returning from their country of origin are among the populations concerned, as
are, in particular, occasional Moroccan travellers to sub-Saharan Africa and endemic areas. [10]

This case highlights the importance of epidemiological awareness and the need for a thorough medical history to
diagnose malaria, including the possibility of a stay in an endemic zone.

Patient andMethods:-
A 29-year-old female Moroccan patient, married, primipara, under psychiatric care for 3 months for tension
headaches, not controlled by the usual analgesics and treated with neuroleptics and antidepressants.

While still under treatment for her headaches, she presented to the emergency department with nausea, vomiting and
abdominal pain, all of which were associated with fever.

Blood counts in the emergency department revealed normocytic normochromic anemia (Hemoglobin(Hg)=10.4g/dl,
Mean Corpuscular Hemoglobin Concentration (MCHC) 34g/dl, Mean Corpuscular Hemoglobin Content (MCH) 32
pg, Mean Globular Volume (MGV) 90 fl and Reticulocyte Count 157.92G/L).

Symptomatic treatment with antipyretics and antispasmodics was administered, and patient was then referred to the
Hematology Department for etiological diagnosis of her regenerative normocytic normochromic anemia.

Haemolytic anaemia was first suspected, and haemolysis work-up revealed a collapsed haptoglobin at 0.01 mg/dL,
LDH at 450 IU/L and a negative Coombs' test; antinuclear and anti-DNA antibodies were negative. Our patient's
etiological investigation was unsuccessful whil still ruling out a systemic disease.

The patient was then referred back to Internal Medicine for additional investigations. On further questioning, the
patient stated that she had been in Pakistan 1 year ago, and reported a history of acute fever in Pakistan, for which
she had received Primaquine on an outpatient basis. She acknowledged her non-adherence and reported that she
stopped her treatment after 3 days. No documentation of this episode was provided.

Upon admission to the Department of Internal Medicine, patient was conscious, Glasgow score 15/15, pale
complexion, conjunctival subicterus and fever of 39.5°C. Abdominal examination revealed generalized abdominal
tenderness, neurological examination was unremarkable, and the rest of the clinical examination was uneventful.
Abdominal ultrasound revealed splenomegaly. Complementary biological examinations yielded the following
results: hemoglobin 8.2 g/dl, red blood cells 2.52 G/L, MGV 92 fl, MCHC 33.7g/dl MCH 33.7pg, leukocytes
4.13G/L, platelets 123G/L, reticulocytes 140 G/L. Hemolysis work-up revealed haptoglobin 0.001 g/L, LDH 500
IU/L, total bilirubin 28.48 mmol/L predominantly indirect bilirubin, SGOT and SGPT 3 times above normal,
preserved renal function, inflammatory markers with C-reactive protein 24.5 mg/L.
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Considering that the patient had been to a malaria-endemic area, the diagnosis of imported malaria was strongly
considered, and a direct parasitological diagnosis was requested. The Giemsa-stained Thick Blood smear was
positive, and the May Grunwald Giemsa-stained Thin Blood smear showed trophozoites, schizonts and gametocytes,
and enabled identification of the Plasmodium vivax species. Calculated parasitaemia was low, below 1%. (Fig 1,2,3)

BIOSYNEX's Palutop +4 Optima® rapid immunochromatographic test for antigens (specify Ag) was also positive
for P.vivax (Fig 4).
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Figurel:- MGG-stained thin blood smear:  Figure 2:- Giemsa-stained positive thick Figure 3:- MGG-stained thin blood
P.vivax trophozoite and gametocyte. smear showing Plasmodium haematozoa. smear: P.vivax schizont.

Figure 4:- Positive immunochromatographic rapid diagnostic test for P.vivax.

Plasmodium vivax malaria was confirmed and immediately notified to the attending physician. The patient was
treated according to the Moroccan protocol: she was put on Primaquine 0.25 mg/kg from day 1 to day 14 to be taken
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with meals, combined with Chloroquine for 3 days, at a dose of 600mg/d for the first two days and 300 mg on day 3
of treatment.

Evolution under anti-malarial treatment was satisfactory, reaching and maintaining apyrexia within 36 hours, with
resolution of headache and abdominal pain. A follow-up blood work-up on day 21 revealed the following results:
haptoglobin increased from 0.01 to 0.3 mg/L, LDH decreased to 200I1U/L, and liver function status normalized.
Hospitalization lasted 5 days, the patient finished her treatment on an outpatient setting and was seen again for
follow-up after 2 weeks. Thick and thin blood smears were negative.Blood work was normal, with Hg 12.8, LDH
185 IU/L and CRP 7 mg/L.The patient reported no headache episodes since the initiation of treatment.

Discussion:-

Plasmodium vivax is prevalent in Latin America and Asia [14], and is the most challenging to eradicate due to its
wide geographical distribution. P.vivax has reappeared in malaria-free temperate regions, including Greece, Corsica,
the Korean peninsula, central China and Australia [15-16]. It is now estimated that 82% (11.7 million cases) of the
global burden of P.vivax comes from four heavily affected countries: India, Pakistan, Ethiopia and Sudan. [14]

P. Falciparum is responsible for more than 90% of malaria in Africa. Duffy-negative blood type seems to protect
against P. vivax species [13], the low prevalence of P. vivax in Africa could be explained by the high prevalence of
the Duffy-negative blood type [14].

Plasmodium invasion relies on interactions between merozoite surface ligands and erythrocyte surface receptors[18].
Duffy antigen is an important molecule for erythrocyte invasion by P. vivax, and the absence of receptors on red
blood cells reduces the risk of infection [17]. Binding of P. vivax Duffy-binding protein (PvDBP) to the erythrocyte
Duffy antigen receptor for chemokines (DARC) leads to successful invasion [19]. P. vivax Duffy-binding protein
(PvDBP) is an important functional factor in the invasion of parasites into Duffy/DARC-positive human red blood
cells.

P. falciparum relies on a series of human red blood cell surface receptors for invasion, while P. vivax and P.
knowlesi require interaction with the Fya or Fyb antigens of the Duffy blood group system. In Africa, where the
Fy(a-b-) phenotype has achieved stability in different ethnic groups, transmission of P. vivax is rare [20].

However, a study involving P. vivax-infected individuals in a Duffy-negative population has suggested that P. vivax
can invade erythrocytes using receptors other than the Duffy antigen [20]. The long-held assumption that the
absence of Duffy antigen results in resistance to P.vivax malaria infection has been challenged by several studies.
Gunalan, K. et al showed rare cases of P. vivax infection in Duffy-null African individuals. [22-23]

According to the study carried out in Morocco by Tlamcani I. et al, 66.7% of imported malaria cases are
Plasmodium falciparum and in second place is Plasmodium ovale with a percentage of 23.3%. [24]

In our present case, we were dealing with imported P.vivax malaria in a young woman who had been in Pakistan
more than a year earlier. Our patient presented with a mild malaria attack and showed unusual symptoms: at first,
she complained of isolated tension headaches that were unresponsive to the standard analgesic treatments, and the
onset of abdominal symptoms together with fever led us to investigate whether she had spent time in a malaria-
endemic area, even if this was a long time ago. Failure to acknowledge her stay in Pakistan, as well as inadequate
awareness of malaria epidemiology and of P. vivax recurrence, misled the doctor and delayed the diagnosis and
proper therapeutic management of the patient.

Pakistan, the country of stay in our case, is endemic for malaria. Plasmodium vivax is the predominant species,
responsible for 64% of malaria attacks, followed by P. falciparum with 34%. [25]

Malaria specialists have long acknowledged that incubation time depends on the plasmodial species involved, with a
minimum of 7 days and generally less than 2 months for P. falciparum, and from 15 days to 10 months for P. vivax
[26].

P.vivax shares the same parasitic cycles as the other species, with a distinctive feature in the intrahepatic phase when
the parasite goes dormant for several weeks, months or years in hypnozoite form. Activation of the hypnozoites

90



ISSN: 2320-5407 Int. J. Adv. Res. 12(05), 87-95

leads to recurrences occurring weeks or even years after the primary infection. The mechanism of this reactivation is
still unclear. [27]

Hypnozoites are the parasite's non-dividing hepatic form, which is responsible for recurrence and acts as a natural
reservoir for human Plasmodium vivax and P. ovale malaria. During this dormant phase, patients are asymptomatic,
parasites undetectable and insensitive to most antimalarial drugs. Once these parasites resume their development
cycle, they are responsible for a new malaria attack, known as a reviviscence attack[28-29].

The diagnosis of malaria is usually made using a combination of epidemiological data (return from an endemic
area), clinical signs, in which fever is a compatible but not exclusive argument, and parasitological evidence of the
presence of Plasmodium. [30]

In many patients, prodromal symptoms of malaria infection may last 2 to 3 days, but may last longer in people with
partial immunity or incomplete prophylaxis [31]. In our case, the patient had received anti-malarial treatment that
had not been properly documented or taken, and she presented with tension headaches, for which she was sent for
psychiatric care and treated with neuroleptics.

Typical malaria symptoms include fever, headache, nausea, vomiting, myalgias, anemia and jaundice. Clinical
diagnosis of malaria can be complex due to the non-specificity of symptoms and their overlap with those of other
febrile pathologies. [32]

Neurological disorders, respiratory distress or pulmonary oedema, circulatory failure or shock, haemorrhagic
syndrome, hypoglycemia and renal failure are all signs of severity reported by the WHO [1]. The course of P.
falciparum malaria can be fatal if treatment is not initiated early. Although P.vivax malaria is considered benign, it
can lead to malaria with clinical symptoms similar to severe P.falciparum malaria. [33] In Western India, a
retrospective study was carried out in an intensive care unit on 11 cases of severe P.vivax. Patients presented with
cerebral malaria, renal failure, circulatory collapse, severe anemia, hemoglobinuria, abnormal bleeding and acute
respiratory disorders [34].

Biological diagnosis of malaria remains an emergency, requiring identification of Plasmodium in a peripheral blood
sample. Results must be available within a maximum of 2 hours, with close communication between the prescribing
physician and the biologist[35].

Microscopic techniques combine thin smears, concentration techniques and parasite load calculations. Thin smears
consist of a drop of blood spread on a slide, stained with May Griinwald Giemsa (MGG), Wright or Wright-Giemsa.
Depending on staining, Shiffner granulations (P. vivax and P. ovale), Maurer spots (P. falciparum) or species-
specific Ziemann dots (P. malariae) can be detected. This is the only technique that can simultaneously reveal the
presence of the parasite, determine the parasite load and easily identify the Plasmodium species. Identification is
based on the size of parasitized red blood cells and parasite stages. Typical detection threshold is around one
hundred parasites per microliter. Readings should include at least 200 microscopic fields (immersion objective, x
100), given the frequency of low parasite loads. If thick blood smears are not available, the number of fields
observed should be increased to 800 to achieve a similar sensitivity [36].

Thick smear is a manual technique in which parasites are condensed on a smaller surface area than the thin smear
(concentration effect), and stained with Giemsa. This technique is more time-consuming and delicate to perform
than thin smears, but increases the quantity of blood sampled, thus improving examination sensitivity when
parasitaemia is low. Parasites' appearance makes it difficult to diagnose species using this method. One hundred
microscopic fields (immersion objective, x 100) are sufficient, with a detection threshold of around ten parasites per
microliter. Thin blood smears stained with May-Griinwald-Giemsa (MGG), combined with thick smears, are the
gold standard for diagnosis. [37]

Parasite load must be determined for P. falciparum, as it helps to establish the severity of the infection. However, it
is still recommended for other species to monitor therapeutic efficacy [36]. On blood smears, results represent the
percentage of parasitized red blood cells out of the total number of red blood cells observed. It is more accurate on
thick blood smears, where it is calculated using the leukocyte cell count as a reference. [35,36]
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From the 1990s onwards, rapid diagnostic tests (RDTs) have become increasingly popular as diagnostic tools,
particularly in resource-limited settings. [38]

RDTs are based on an immunochromatographic technique, which is inexpensive and takes an average of 10 to 20
minutes for interpretation from a drop of blood. Various formats are available: cassette, strip or reaction card.
Typically, several different antigens can be detected on a single strip. RDTs detect proteins that can be synthesized
either by a single species, or by several species.

Species-specific proteins: Histidine-rich proteins are produced by the blood stages of P. falciparum and contribute to
the expression of "knobs" (erythrocyte membrane protuberances involved in the onset of severe malaria) [38]. The
most commonly tested in RDTs is P. falciparum Histidin Rich protein-2 (PfHRP2) expressed by P. falciparum. [38].

Plasmodium aldolase, located in the membranes of schizontal stages, is common to all five Plasmodium species. It
enables effective identification of P. falciparum and P. vivax, but is less sensitive to P. ovale and P. malariae. As a
result, some manufacturers use an aldolase specific to P. vivax.

Plasmodium lactate dehydrogenase (pLDH) is a glycolytic enzyme synthesized in asexual stages and common to all
five plasmodial species. Some tests target a specific molecular form of pLDH for P. falciparum and P. vivax [39].

RDTs come with both advantages and disadvantages, allowing the detection of one or more Plasmodium antigens in
the blood. They also deliver rapid results, and do not require a qualified laboratory technician to interpret the results.
RDTSs are more sensitive to high parasite loads, and may be falsely negative in cases of low parasitaemia. [40]

High levels of rheumatoid factor or autoantibodies, as well as viral and bacterial infections, can lead to false
positives. On the other hand, false negativities may occur if parasitaemia is low: the amount of circulating PfHRP2
may be below the RDT detection threshold. In the event of strong suspicion, microscopic concentration techniques
should be used and testing repeated 24 hours later, allowing time for parasitaemia to rise to the RDT detection
threshold. [39,41,42]

Several biological abnormalities are described during malaria attacks Hematological abnormalities are common, and
blood counts are a fundamental test. [43]

Thrombocytopenia is a common finding in malaria. According to the study by Robinson et al, thrombocytopenia
was present in 71% of malaria cases [44]. It can be used as a sensitive but non-specific marker for active
Plasmodium infection [45]. P. Proenga et al reported 70% of thrombocytopenia cases and 60% of hemolytic-type
anemia cases in patients with malaria attacks. [46]

Anemia is a common disorder in patients with malaria. Its pathogenesis is complex and multifactorial [47,48].
Malaria is an intraerythrocytic parasite, thus parasite-containing red blood cells are subject to lysis upon schizont
rupture. However, a more important factor is the accelerated hemolysis of non-parasitized red blood cells, that
parallels the intensity of parasitization [49]. Cytokine production and remodeling of erythrocytes by Plasmodium
ligands also play a role in the development of anemia [50].

One of the distinctive characteristics of P. vivax is its preference for infecting reticulocytes. CD98 has been
identified as a reticulocyte membrane receptor for P. vivax reticulocyte-binding protein 2a (PvRBP2a) and has been
strongly correlated with reticulocyte invasion by P.vivax[49]. Anemia due to chronic reticulocyte destruction is the
main pathophysiological consequence of P. vivax malaria[51][52].

The increase in LDH during malaria is probably due to intravascular hemolysis[53]. Winters et al. found in their
series an elevation of LDH in 83% of malaria attacks [54].

Hyperbilirubinemia, which is mainly secondary to intravascular hemolysis and rarely to liver damage, is quite
common [55].

Treatment of non-complicated P. vivax malaria starts with chloroquine. Exceptions to this include infection
contracted in chloroquine-resistant areas, principally Papua New Guinea and Indonesia [56]. Appropriate treatment
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of non-complicated chloroquine-sensitive vivax malaria includes chloroquine phosphate or hydroxychloroquine
combined with primaquine.

Due to the presence of P.vivax hypnozoites in the liver, primaquine must also be added to the treatment plan, and is
contraindicated in G6PD-deficient patients and pregnant women. In cases of G6PD deficiency, primaquine can
cause severe hemolytic anemia. Whether or not to use primaquine in this group of patients must be considered on a
case-by-case basis. [57] In pregnant women, primaquine is contraindicated because of the risk of fetal hemolysis.
[58] Treatment with primaquine should be delayed until after delivery. [59]

Conclusion:-

Good knowledge of geographical distribution and epidemiological patterns of the plasmodial species, and
particularly the concept of late reviviscence seen with P.vivax and P.ovale, is essential for raising the diagnosis of
imported malaria. It is therefore crucial that all healthcare professionals dealing with imported malaria are fully
aware of the clinical and epidemiological aspects of this multi-faceted and potentially fatal parasitosis.
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