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Abstract

Background: Plasmodium falciparum accounts for nearly all severe malaria cases
among European travellers, even though, in areas of endemicity, Plasmodium vivax
seems to cause severe malaria to a degree which is comparable with P. falciparum.
Furthermore, unlike countries at high risk, the incidence of mixed infections among
imported cases is very low. We report the case of a man from non-endemic country
with a mixed infection diagnosed after a two-year stay in Guinea.

Case Presentation: A 43-year-old male Italian patient developed hyperpyrexia and
chills the day after his return to Italy. Within 7 days from fever onset, he was found
unresponsive with vomiting and seizures. On admission to Emergency Room, the
patient was hypotonic with flaccid tetraparesis, with a GCS score of 7. On the basis of
personal and working history and clinical features, after exclusion of viral encephalitis,
acute pyogenic meningitis, tubercular meningitis and pontine infarct, cerebral malaria
infection was suspected. Rapid diagnostic test and peripheral blood smear were positive
for plasmodium mixed infection (P. falciparum, P. vivax, Plasmodium ovale). Over the
first 30 hours from admission, thrombocyte count dropped, and the patient developed
disseminated intravascular coagulation. Renal failure required renal replacement
therapy. Death occurred after 48 hours of ICU admission.

Conclusion: The fatal course of the severe malaria with related cerebral impairment,
lung and kidney failure, disseminated intravascular coagulation, severe acidosis,
circulatory collapse with refractory septic shock and subsequent multi organ failure was
likely due to delayed medical presentation by the patient and the mixed plasmodium
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infection. Diagnosis could only be established nine days after onset of symptoms.
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1. Background

According to WHO estimates, malaria is endemic in 87 coun-
tries with 229 million people infected in 2019. The heaviest
burden is carried by sub-saharian african countries where Plas-
modium falciparum accounts for most cases of severe disease
and death [1].

Since the 1970s autochthonous malaria transmission in Eu-
rope has been only exceptionally documented. However, given
the growing number of travelers in endemic regions, the annual
number of imported cases has kept between 5000 and 7000
over the last few years, with 6199 cases confirmed in 2015 [2].

P. falciparum is detected in more than 75% of imported
infections, being responsible for nearly all severe disease in
developed countries, with a fatality rate of about 1% [3].

The incidence of non-falciparum cases (mostly from Plas-

modium vivax), may be underestimated due to their milder
progress among European travellers [4].

In areas of endemicity, however, P. vivax seems to cause
severe malaria to a degree which is comparable with P. fal-
ciparum, although the two species appear to have different
pathophysiological mechanisms of organ-specific involvement
[5].

Furthermore, unlike countries at high risk, where the spread
of different plasmodium species frequently overlaps, the inci-
dence of mixed infections among imported cases is very low
[6].

We report the case of a man from a non-endemic country
with a mixed infection from P. vivax, Plasmodium ovale and
P. falciparum diagnosed after a two-year stay in Guinea. Of
note, the country visited by the man is currently considered
an area at unstable transmission of P. vivax as a consequence
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TABLE 1. Main laboratory findings.

Lab. data To Ty (6 h)
pH 7.293 7.269
PLT x 10%/mm? 34 24
INR ratio 0.95 2.42
PCT ng/mL 5.32 7.32
Lactate mmol/L 6.3 7.8
PO4/FiO5 ratio mmHg 323 169
CSF/BC Aerobic - Anaerobic -

T3 (18 h) T4 (30 h)

Reference interval

7.239 6.860 12-16
12 5 130400
Nd Nd 0.8-1.3
80 244 <0.5
8.7 14.3 0.5-1
123 54 >300
Fungi -

Bacterial antigen: Streptococcus Pneumoniae -, Strteptococcus B -,

CSF PCR Real time

Neisseria Meningitidis B/E/Acy -, Haemophilus Influentiae B - Virus

DNA: HSV 12 -, CMV -, EBV -.

CSF glucose: 87 mg/dL

IgG: 155 mg/L; Ph: 9; Pandy: ++; CSF protein: 142 mg/dL; CSF

PLT, platelet; INR, international normalized ratio; PCT, procalcitonin; CSF, cerebrospinal
Sfluid; BC, blood culture; PCR, polymerase chain reaction; HSV, Herpes simplex virus;, CMV,

Cytomegalovirus; EBV, Epstein—Barr virus.

of human genetic negativity for Duffy factor in local popu-
lation [7]. Encephalopathy and thrombocytopenia were the
most remarkable features of the presenting clinical picture,
which rapidly evolved to multiple organ dysfunction syndrome
(MODs).

2. Case presentation

A 43-year-old Italian patient, who had been working in Re-
public of Guinea over the past 2 years, developed hyper-
pyrexia and chills the day after his return to Italy. He had
no previous relevant clinical records and had not taken anti-
malaria chemoprophylaxis. He was prescribed paracetamol
and betamethasone tablets by his GP.

Seven days from fever onset, he was found unresponsive
with vomiting and tonic clonic seizures.

On admission to Emergency Room (ER), the patient was
already hypotonic with flaccid tetraparesis, GCS (Glasgow
Coma Scale) score was 7 (E4, V2, M;). Hemoglobinuria was
detected and blood gas analysis showed lactic acidosis (lactate
63 mg/dL, PH 7.293) (Table 1). A Computed Tomography
(CT) Angiography of the brain was obtained and proved to be
negative for bleeding or ischemia.

Due to worsening hemodynamic instability, respiratory dis-
tress and GCS score of 7, the patient was intubated, put on
mechanical ventilation and admitted to ICU, with a SAPS II
score of 65 and SOFA score of 13 respectively.

A lumbar puncture was performed: cerebrospinal fluid
analysis, culture and polymerase chain reaction (PCR) tests
proved to be negative for bacterial meningitis and common
neurotropic viruses (Table 1).

A Magnetic Resonance Imaging (MRI) scan and an
electroencephalogram (EEG) were also obtained: both tests
showed signs of encephalitic involvement of hippocampal
cortex, thalami, cerebellar cortex, hypothalamus, insular
cortex, periaqueductal gray matter, anterior temporal and
polar cortex with bilateral distribution (Fig. 1).

Laboratory findings on admission showed thrombocytope-

FIGURE 1.
with hyperintensity of the cerebellar cortex, thalamus,
hypothalamus, insular cortex, anterior temporal cortex,
periaquedutal gray matter and polar cortex with bilateral
distribution (green arrows).

MRI: Signs of encephalitic involvement
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nia and high levels of procalcitonin and CRP (259.61 mg/dL)
(Table 1). On the basis of personal and working history and
clinical features, after exclusion of viral encephalitis, acute
pyogenic meningitis, tubercular meningitis (TBM) and pon-
tine infarct, cerebral malaria infection was suspected. Rapid
diagnostic test and peripheral blood smear were positive for
plasmodium mixed infection (Fig. 2).
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FIGURE 2. Blood smear examination showed schis-
tocytes, split red blood cells (indicate microangiopathic
hemolytic anemia) and echinocytes (burr cells), red blood
cells with short, evenly spaced spicules and preserved
central pallor (observed in uremia, liver disease and in
severe metabolic acidosis) [28].

In vitro immuno-chromatographic assay for the qualitative
detection of Plasmodium antigens circulating in human venous
and capillary EDTA whole blood of individuals with sensitivity
and specificity for P. falciparum of 99.7% and 94.2% respec-
tively and sensitivity and specificity for P. vivax and P. ovale
0f 93.5% and 99.8% respectively, were performed.

Trophozoites and schizonts of P. vivax and P. ovale and P.
falciparum trophozoites were showed. Percentage of Plasmod-
ium parasitemia >10% was determined as (number of infected
RBCs/Total number of RBCs counted) x 100.

No PCR analyses were carried out for malarial diagnosis in
our case. A third level center, the Department of Infectious
Diseases and Tropical Medicine at Spallanzani Hospital in
Rome, was contacted. As per WHO guidelines he was started
on intravenous artenusate (2.4 mg/kg) and doxycycline 100 mg
twice daily.

Catecholamines had to be administered to maintain suffi-
cient perfusion and circulation. Over the first 30 hours from ad-
mission, thrombocyte count dropped dramatically (5000/uL)
and the patient developed disseminated intravascular coagula-
tion (DIC). Platelet pools and fresh frozen plasma were trans-
fused. Renal failure with anuria and severe creatinine increase
(3.97 mg/dL) required renal replacement therapy (CVVHD,
continuous veno-venous hemodiafiltration).

Death occurred within 48 hours from admission.

3. Discussion

Severe forms of malaria are most often caused by Plasmodium
falciparum, but emergent health problem is represented by
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vivax malaria and mixed Plasmodium infections which can
also lead to multiple organ dysfunction syndrome (MODS) and
shock. As per severe sepsis, this clinical scenario should be
regarded as a medical emergency and managed in intensive
care units (ICU) [8-10].

In our case, the patient presented with altered consciousness
(seizure and coma), thrombocytopenia/DIC, shock, acute res-
piratory distress syndrome (ARDS), renal impairment, severe
metabolic acidosis, and high parasitemia level (>10%). These
conditions have already been reported in recent case series and
listed in the 2015 WHO criteria for severe malaria [11].

In patients who meet these criteria, mortality ranges from 8
to 30% despite treatment [ 10].

The fatal course in the presented case was likely due to
delayed medical presentation by the patient so that diagnosis
could only be established nine days after onset of symptoms.
The presence of a mixed infection, however, played an impor-
tant role in determining the severity of illness.

Republic of Guinea is currently considered an area at un-
stable transmission of P. Vivax as a consequence of human
genetic negativity for Duffy factor in local population [7].
However, as the burden of P. falciparum declines, widespread
distribution of non-falciparum species becomes more obvious
across sub-Saharan countries. These species account for nearly
13% of infections among travelers. Of note, there is growing
evidence of autochthonous P. vivax transmission in East Africa
[12].

This species is characterized by a variable incubation pe-
riod and the possibility of asymptomatic primary infection.
However, even in the case of mildly or asymptomatic primary
infection, P. vivax can survive in infected patients as liver
dormant stages hypnozoites causing recrudescence or relapses
through the years [13]. It has been demonstrated that coinfec-
tion with other species favors P. vivax hypnozoites activation
and parasitemia [ 14].

Dormant stages hypnozoites and reactivations have also
been described for P. ovale, which is a widespread species in
all sub-Saharan countries [15].

Our patient was likely to acquire P. vivax infection during
his stay in Eritrea, more than 2 years before P. falciparum
infection. The latter may have reactivated vivax hypnozoites
and favored P. ovale parasitemia.

A strong correlation was found between the parasite density
in the peripheral blood and the severity of the disease and its
complications. Especially among non-immune subjects, the
patients’ clinical condition can lead to exacerbation of systemic
inflammatory response, until onset of MODS [§].

A parasitemia >10% found in our case is one of the criteria
for the diagnosis of severe malaria as established in the revised
guidelines [16]. This criterion, however, is based on studies
over P. falciparum infection. Hyperparasitemia is rather un-
common with P. vivax and P. ovale which exhibit preference to
invade reticulocytes rather than erythrocytes, being more dif-
ficult to detect in peripheral blood smear [15, 17]. Moreover,
as long as cytoadherence and microvascular accumulation are
the main characteristics of P. falciparum, the pathophysiology
of P. vivax is characterized by endothelial activation and over
increase of pro-inflammatory cytokines. As a consequence,
organ dysfunction may occur in the presence of a lower parasite
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biomass [17].

Cerebral malaria is a life-threatening complication asso-
ciated with the sequestration of Plasmodium infected ery-
throcytes in the brain microcirculation [18]. Neuroimaging
studies have shown breakdown of blood brain barrier and
severe brain swelling in disease etiology [19]. The vascular
dysfunction in cerebral malaria is believed to result from a
combination of microvascular obstruction and tissue perfusion
abnormalities [20], altered coagulation [21], systemic and local
inflammatory processes, and damaging parasite products [22].
Released cytokines could lead to vascular engorgement and
vasodilatation causing cerebral vasogenic and cytotoxic edema
and subsequent ischemia.

Severe thrombocytopenia was also one of the main findings
in our case (PLT = 35,000/uL). Significant decrease in platelet
levels, especially during mixed infections and an inverse rela-
tionship between parasitemia and platelet counts across vari-
ous infecting species, was observed and reported earlier [23].
Recently Punnath et al. [24] suggest that P. vivax infec-
tions can result in a similar degree of severe thrombocytope-
nia as observed in P. falciparum infection. They found that
patients with thrombocytopenia, experienced severe malarial
complications such as severe anemia, acute renal failure, jaun-
dice, metabolic acidosis, spontaneous bleeding, hypoglycemia,
hyperparasitemia, acute respiratory distress syndrome, pul-
monary edema, and cerebral malaria. A possible role of
cytokines such as TNF-«, IL-6, and IL-10 in decreased or
disturbed platelet production, resulting in thrombocytopenia,
was postulated.

Shock occurs in about 10% of patients with severe malaria,
is uncommon in adults but frequently seen in children [10].

Lactic acidosis, as reported in the presented case, is a marker
of poor prognosis. This is caused by anaerobic glycolysis in
under-perfused tissues due to microcirculatory obstruction by
parasitized erythrocytes. Type B lactic acidosis due to increase
in lactate production by parasites and impairment of hepatic
and renal lactate clearance can also coexist.

Renal failure may occur in patients with a high parasitemia
following shock and hemoglobinuria from intravascular
hemolysis [25]. Continuous renal replacement therapy, which
was performed for our patient, is initiated in up to 35% of
patients with AKI in severe malaria [26].

The rapid onset of MODS, as previously described, led to
pulmonary involvement in a very short time. Most patients
with ARDS will also have thrombocytopenia, renal failure and
hemodynamic disturbances [10]. Malarial ARDS carries a
high mortality [27].

Cerebral malaria, MODS and severe thrombocytopenia are
possible presentations of severe malaria both in endemic and
non-endemic industrialized areas.

Similarly, to severe sepsis, intensive care management is es-
sential, and it can be a demanding challenge for intensivists. In
case of major delay in medical diagnosis and treatment, MODS
may soon develop, and even the best intensive care support and
prompt institution of effective anti-malarial therapy may not
prevent a fatal course of the disease.

In the last decades, population mobility changes the epi-
demiology of infectious diseases. The displacements of people
caused by wars and poverty from disadvantaged geographical

_Jn— Signa Vitae

areas to industrialized and rich areas, as well as international
travel play a fundamental role in mixing the population.

In this context travel medicine plays a crucial role in raising
awareness to the problem and establishing good strategies to
reduce the incidence of communicable diseases among trav-
elers. Lack of pre-travel information can increase the patient
delay to medical access.

4. Limits

The lack of the possibility of being able to perform a PCR
analyses in our hospital, for the genetic confirmation of the
identification carried out by the rapid antigenic test of the
plasmodia species involved in the patient’s infection, could
present a diagnostic limitation. Nonetheless, traditional meth-
ods and rapid tests, despite the limitations inherent in the
methods, have allowed a diagnosis of infection to be made
in a reasonable time. Another possible limitation concerns
the anamnestic gaps regarding the patient’s history, the state
of antimalarial prophylaxis and the possible period of contact
with plasmodium.

5. Conclusions

This case highlights the severity of imported plasmodium
mixed infection. Although known to infrequently cause severe
malaria and MODS, intensivists must be vigilant of such rare
case of septic shock and multi organ failure. Prompt recogni-
tion and institution of supportive therapy and early antimalarial
therapy will increase survival rate. The occurrence of malaria
infections could be expected in non-endemic and industrialized
areas; physicians should consider the possibility of severe
malaria disease, the presenting symptoms, the differential di-
agnosis and the anamnestic information about traveling in
endemic areas to avoid delayed or misdiagnosis in primary
healthcare system.
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