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ABSTRACT

Objective: This study aimed to determine discriminating findings of severe malaria cases compared with other cases.

Methods: Epidemiological, laboratory, and clinical features of the patients were collected retrospectively from two tertiary centers. The diagnosis
was established in all cases by the detection of trophozoite and/or gametocyte forms of the parasite in the microscopic examination. “Severe
malaria” with a serious clinical course was defined according to 2015 World Health Organization data.

Results: This study included 94 patients with imported malaria composed of 85 male (?0.4%) and 9 female (9.6%) patients with a mean age of
32.4+4.56 years. P, falciparum (n=72, 76.6%) and P. vivax (n=15, 15.9%) were the most frequently identified agents. Of all cases, 12.7% (n=12)
were defined as severe malaria. The frequency of abdominal pain, diarrhea, splenomegaly, and deep thrombocytopenia were significantly
higher in severe malaria cases than in other cases (p=0.002; p=0.001; p=0.046; p=0.041, respectively).

Conclusion: The frequencies of abdominal pain, diarrhea, splenomegaly, and deep thrombocytopenia were significantly higher in severe malaria
cases than in other cases. These factors can be accepted as predictors of severe malaria.
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Amag: Bu calisma, klinik seyri ciddi olan sitma olgularinin diger olgulara gére ayirici bulgularina dikkat cekmeyi amaclamistir.

Gereg ve Yontem: Hastalarin epidemiyolojik, laboratuvar ve klinik 6zellikleri retrospektif olarak toplandi. Tiim olgularda mikroskobik incelemede
parazitin trofozoit ve/veya gametosit formlarinin saptanmasiyla tani konuldu. Diinya Saglik Orgiitii 2015 verilerine gére ciddi klinik seyir gdsteren
"siddetli sitma olgulan” tanimlanmistir.

Bulgular: Calismamiza yas ortalamasi 32,4+4,56 yil olan 85'i erkek (%90,4) ve 9'u (%9,6) kadin olmak lzere 94 ithal sitma olgusu dahil edildi.
P. falciparum 72 (%76,6) ve P. vivax 15 (%15,9) en sik saptanan etkenlerdi. Tim olgularin; %12,7'si (12 olgu) “siddetli sitma olgusu” olarak
tanimlandi. Klinik seyri agir olan “siddetli sitma” olgularinda karin agrisi, ishal, splenomegali ve derin trombositopeni sikligi diger olgulara gére
istatistiksel olarak anlamli derecede ylksek bulundu (p=0,002; p=0,001; p=0,046; p=0,041, sirasiyla).

Sonug: Calismamizin sonuglarina gére karin agdrisi, ishal, splenomegali ve derin trombositopeni sikliklari diger olgulara gére anlamli derecede
ylksek bulundu ve bu faktorler siddetli sitmanin gostergesi olarak kabul edilebilir.
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INTRODUCTION

Malaria is a major pandemic disease caused by parasitic
protozoa of the genus Plasmodium. The disease name
“malaria” means “bad air” as it occurs by inhalation of bad
air from marshlands. It is a parasitic disease transmitted
through the bite of female Anopheles mosquito that usually
appears between dusk and dawn. The rare mechanisms of
transmission include congenitally acquired disease, blood
transfusion, shared use of contaminated needles, organ
transplantation, and nosocomial transition (1-3). Of the five
Plasmodium species that infect humans, P. falciparum and
P. vivax are responsible for most of the cases (4). The World
Health Organization (WHO) has reported that approximately
238 million and 229 million malaria cases occurred in 2010
and 2019 worldwide, respectively, and that these cases
were most commonly found in Africa (94%), Southeast Asia,
and East Mediterranean regions. Moreover, approximately
409,000 deaths are caused by malaria annually, and >90% of
those deaths occurred in the sub-Saharan African region (4).

Malaria may present different clinical pictures as well as
nonspecific and classical symptoms. Mild symptoms are
observed in individuals with asymptomatic parasitemia,
while the clinical course may range from moderate to
comatose states and ends in patient death with severe
anemia, acidosis, malaria, and
multiorgan involvement. Severe malaria is mostly caused by
P. falciparum (90%); however, P. vivax and P. knowlesi may

metabolic cerebral

cause serious disease (4-7).

WHO has defined severe malaria as the occurrence of
unconsciousness or comatose, inability to stand without
support, having more than two convulsion attacks within
24 h, acidosis, hypoglycemia (blood glucose <40 mg/dL),
serious malarial anemia (hemoglobin <7 g/dL), renal failure,
hyperbilirubinemia (total bilirubin >3 mg/dL), pulmonary
edema, abnormal spontaneous bleeding, shock, and
hyperparasitemia (8).

No new endemic malaria cases originating from the
southeast Anatolia region in Turkey were detected since
2010. By contrast, cases observed in the recent 10 years were
relapse cases caused by hypnozoites (9). However, imported
malaria cases observed after travels to tropical regions,
primarily Africa, have threatened the health of our citizens
who frequently travel to high-risk regions for business,
tourism, humanitarian aid, etc. Thus, this study aimed to
examine discriminating findings of severe malaria cases
compared with other cases and to determine the clinical
profile and predictors of severe malaria by retrospectively
analyzing cases followed in two centers.

METHODS

This study included imported malaria cases followed up
between 2011 and 2019 in two infectious diseases and clinical
microbiology clinics in Istanbul, Turkey. Epidemiological,
clinical, and laboratory data and treatment-related and
clinical course features of the patients were collected
retrospectively. The study was approved by the University of
Health Sciences Turkey, Bakirkdy Dr. Sadi Konuk Training and
Research Hospital Local Ethics Committee (2019-04-15/2019-
78). Informed consent forms were signed by the patients.

The diagnosis was established in all cases by the detection
of trophozoite and/or gametocyte forms of the parasite
during the microscopic examination performed after
staining of thick-drop and peripheral smear slides by
Giemsa stain prepared from peripheral blood samples
obtained during the feverish period. The diagnosis of
imported malaria was also confirmed by the Department
of Malaria Control of Istanbul Province Public Health
Directorate. Patients with severe malaria were treated
by oral or parenteral administrations of antimalarial
medicines (Artemether-lumefantrine, quinine, primaquine,
doxycycline, etc.) supplied by the Department of Malaria
Control. For monitoring of the parasitemia load, thick-drop
and peripheral smear examinations were performed at
baseline and daily or 8-h intervals when needed during the
hospitalization process until finalization of the parasitemia.
“Severe malaria” with a serious clinical course was defined
according to 2015 WHO data (8). Clinical and laboratory
findings of patients with and without severe malaria were
compared.

Statistical Analysis

Data obtained in the study were analyzed statistically
using SPSS version 18.0 software. Descriptive statistics
were reported as number (n) and percentage (%) for
categorical variables and as mean = standard deviation
values for continuous variables. In the group comparisons,
the chi-square test and Fisher’s Exact test were applied
to categorical variables. Student's t-test was used for the
comparison of two groups of continuous variables. A value
of p<0.05 was accepted as significant.

RESULTS

This study included 94 patients with imported malaria,
composed of 85 male (90.4%) and 9 female (9.6%) patients
with a mean age of 32.4+4.56 (range, 18 and 62) years.
Of the patients, 85% and 15% reported trips to African
and Southeast Asian regions in their medical history,
respectively. Chemoprophylaxis was not received by 94.7%
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of the patients before their trips. The clinical and laboratory
findings of the patients at initial application are summarized
in Table 1.

P falciparum (n=72, 76.6%) and Pvivax (n=15, 15.9%)
were the most frequently identified agents in our cases.
The most commonly seen symptoms at baseline physical
examination were high fever (100%), chills/shivering (78.7%),
and headache (64%), whereas the most frequent findings
were thrombocytopenia (90.5%), anemia (73.4%), and
splenomegaly (67%). Severe thrombocytopenia (<50.000
10%/uL) was present in approximately 40% of the patients.

Of all the patients, 12.7% (n=12) were diagnosed with severe
malaria with a serious clinical course. Cerebral involvement
and jaundice were monitored in 10 (83.3%) and 5 (41.7%)
of those patients, respectively, whereas no hypoglycemia,
acute pulmonary edema, and hemorrhage were recorded
among them. Moreover, 4 (33.3%) patients with severe
malaria with a serious clinical course caused by P. falciparum
died. Table 2 presents the comparison between severe
malaria with a serious clinical course and other cases
regarding clinical and laboratory findings.

The frequency of abdominal pain, diarrhea, splenomegaly,
and severe thrombocytopenia was significantly higher in
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patients with severe malaria with a serious clinical course
than in other cases (p=0.002; p=0.001; p=0.046; p=0.041,
respectively).

Artemisinin-based antimalarial treatment and quinine-
based antimalarial treatment were administered in 86% and
6% of the patients, respectively. Since adequate treatment
response to standard treatment could not be achieved in
8% of the patients, a combined or consecutive treatment
using artemisinin-derived and quinine-derived antimalarial
agents were needed.

DISCUSSION

Malaria is an infectious disease that may present a fatal
progression unless diagnosed and treated early. According
to a WHO report, malaria takes the second and fifth
places in Africa and the world, respectively, as the cause
of deaths from infectious diseases. The malarial load is
disproportionally high in Africa, and more than 90% of
malaria cases were reported in Africa in 2019 (4).

Turkey is stillunder the threat of malaria because of increased
travel opportunities, increased migration, and labor force
mobility among countries as well as uncontrolled migration

Table 1. Clinical and laboratory findings of the patients at initial presentation

Demographic and clinical features (n=94, %) Laboratory findings (n=94, %)
Male 85 (90.4) P. falciparum 72 (76.6)
Female 9 (9.6) P. vivax 15 (15.9)
Age (mean) 32.4+4.6 years P. falciparum + P. vivax 6 (6.4)
Fever 94 (100) P. falciparum + P. ovale 1(1.1)
Chills and shivering 74 (78.7) Leukocyte (<5000 10%/pL) 58 (61.7)
Headache 60 (63.8) Thrombocyte (10%/uL) -
Sweating 47 (50) >150,000 9(9.5)
Fatigue 39 (41.5) 50,000-150,000 48 (51)
Nausea and vomiting 25 (26.6) <50,000 37 (39.3)
Abdominal pain 25 (26.6) Hemoglobin (<13 g/dL) 69 (73.4)
Diarrhea 11 (11.7) Hemoglobin (<7 g/dL) 8 (8.5)
Altered consciousness 10 (10.6) Creatinine (>1 mg/dL) 19 (20.2)
Splenomegaly 63 (67) Renal failure (>3 mg/dL) 6 (6.4)
Hepatomegaly 29 (30.8) LFT (AST, ALT) (>40 IU/L) 48 (51)
Cerebral involvement 10 (10.6) T. bilirubin (>3 mg/dL) 5(5.3)
Use of prophylaxis 5(5.3) - -

ICU admission 3(3.2) - -
Mortality 4(4.2) - -

LFT: Liver function test, ICU: Intensive care unit, LFT: Liver function test, AST: Aspartate aminotransferase ALT: Alanine aminotransferase
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Table 2. Comparison of regarding clinical and laboratory
findings between severe malaria cases with a serious clinical
course and other cases of malaria

Non-severe  Severe

=82, %)  (=12,%) P
Age mean + SD 31.8+£3.49 34.2+9

years years

20.380
. . 18-60 years 25-62 years
Min-max (median) (31.62'years)  (32.34) years
Male 74 (90.2) 11(91.6)
Gender ©0.678
Female 8(9.8) 1(8.4)

Chills and shivering 66 (80.4) 8 (66.7) b0.229
Headache 50 (60.9) 10 (83.3) ®0.116
Sweating 39 (47.5) 8 (66.6) ©0.216
Fatigue 33 (40.2) 6 (50) 0.368
Nausea 22 (23.4) 3(25) ©0.601
Abdominal pain 17 (20.7) 8 (66.6) 0.002**
Diarrhea 5(6.1) 6 (50) 5<0.001**
Splenomegaly 52 (63.4) 11 (91.7) b0.046**
Hepatomegaly 23 (28) 6 (50) °0.116
Leukocyte
(<5000 10%/pL) 52 (63.4) 6 (50) 0.279
Thrombocytopenia
(10%/uL) 73 (89.1) 12 (100) ©0.276
50,000-150,000 (mild) 44 (53.7) 4 (33.3) ©0.188
<50,000 (severe) 29 (35.4) 8 (66.6) 50.041**
Hemoglobin
(<13 g/dL) 64 (78) 12 (100) ©0.065
LFT (AST, ALT)
(>40 1U/L) 44 (53.6) 4(33.3) ©0.188

**5<0.05, *Student’s t-test, "Pearson chi-square test, LFT: Liver function
test, AST: Aspartate aminotransferase ALT: Alanine aminotransferase, SD:
Standard deviation

from Syria to Turkey. All cases followed up for malaria by our
institute in the recent 10 years were imported cases. A study
reported that no indigenous malaria case was detected
since 2010 in Turkey and that P, vivax malaria cases identified
in the recent 10 years were hypnozoite relapse of previous
malaria (9). Hence, only imported cases were determined
in recent years (9-13). The eradication of malaria cases
through the years in Turkey indicates the success of malaria
control practices. The increased number of imported cases
can be explained by increased travel opportunities to high-
risk regions with higher business opportunities. However,
the risk of re-emergence of indigenous malaria continues
owing to the presence of female Anopheles mosquitoes,
the infectious agent for malaria, in our country, irregular

migration, subtropical region location of Turkey where
malaria can be transmitted through, and increased mean air
temperature observed because of climate change.

Malaria may be seen in both genders; however, most of the
patients were male. This can be explained by the higher
frequency of travel and labor force mobility by men. Although
malaria may occur in every age, malaria was reported in
patients aged 20-40 years (10-13). The mean age of patients
hospitalized in our clinic was 32.4+4.56 years. This may
explain the finding that malaria more commonly occurred in
young adults because this group travels more frequently for
business and tourism. In our analysis of the anamnesis of our
patients regarding their previous trips, patients diagnosed
with P. falciparum and P. vivax malaria had traveled to Africa
and the Far East (Afghanistan, Pakistan, India), respectively.
This data distribution is consistent with epidemiological
data of malaria reported by WHO (4).

In this study, severe malaria was found in 12 (12.76%)
patients. Studies from different countries have similarly
reported a severe malaria rate of 15%-17.3% (14,15). Fever
was the most frequently seen finding in these studies.
The lack of a typical malaria course accompanied with
shivering in 33.3% of the patients with severe malaria may
be attributed to weak immunity, so malaria may become
severe in these patients. Physical examination may reveal
hepatomegaly, splenomegaly, abdominal tenderness, and
altered intestinal habits.

During the disease couse, anemia develops because of the
abnormal degradation of erythrocytes, increased amounts
of pigments released from the degraded erythrocytes
lead to jaundice, and deposition of these pigments in the
reticuloendothelial system results in hepatosplenomegaly
(16). Splenomegaly is caused by increased erythrocyte
degradation and indicates the stage of the disease. In this
study, splenomegaly was found in 11 (91.6%) and 52 (63.4%)
patients with severe malaria and mild malaria, respectively.
Since splenomegaly is accepted as a parameter that
indicates the disease stage, a delay in diagnosis and initial
presentation to the hospital may be considered in severe
malaria.

A broad spectrum of changes in complete blood count may
be present. In this study, thrombocytopenia (<50,000 10%
pl) was detected in 66.6% of patients with severe malaria
and was considered associated with disease severity
(p=0.041). Similarly, Hanson et al. (17) and Rao et al. (18)
have demonstrated that severe thrombocytopenia is an
indicator of disease severity in adults.

Studies on adult patients have demonstrated varying
frequencies in diarrhea (1.1%-43.8%), and diarrhea was
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found in 11.7%, 50%, and 6.1% in all patients, patients with
severe malaria, and patients with other cases of malaria,
respectively (11,19-24). Although the incidence of diarrhea
in the present study was higher in patients with severe cases
than in patients with other cases (p<0.001), the frequency of
diarrhea was not associated with severe cases in the study
by Arnold et al. (19). Furthermore, they have reported a
lower rate of diarrhea. Such differences may be considered;
findings of abdominal distension such as abdominal pain
and diarrhea indicate gastrointestinal tract insufficiency,
which is a symptom of multiorgan failure in the pathogenesis
of severe malaria and is associated with the differences in
the abundance of gut microbiota. Different studies have
reported that P. falciparum infection was associated with
increased intestinal permeability and that parasites may
be identified even in the intestinal mucosa of patients who
had severe malaria (25-27). In our study, abdominal pain was
also linked with disease severity, just as diarrhea, and it may
be due to splenomegaly, which is similarly associated with
disease severity, aside from diarrhea.

The management of patients with severe malaria presents
a broad spectrum of clinical challenges because of the
complicated pathophysiology and involvement of multiple
organ systems. The most important aspect of treatment
is rapid administration of effective antimalarial treatment
and provision of concurrent supportive care to manage life-
threatening complications. Supportive precautions (e.g.,
oxygen, ventilator support, and cardiac monitoring) should be
taken properly. Intravenous catheters should be placed, and
blood samples should be immediately obtained for necessary
laboratory tests. Central nervous system pathologies such
as intracranial hemorrhage and bacterial meningitis should
be ruled out in unconscious patients. The differential
diagnostic tests and antimalarial treatment should be
performed concurrently with supportive treatments including
anticonvulsants, intravenous administration of glucose and
fluids, antipyretics, and antibiotics, and blood transfusion.
The adequacy of antimalarial chemoprophylaxis depends on
antibiotic resistance and compliance with the recommended
duration and dosage. Individuals who will travel to other
countries should be given recommendations on the contagious
disease state of the related country, required vaccinations,
drugs for antimalarial prophylaxis, and pretreatment protective
precautions by relevant authorities (28).

CONCLUSION

Delays in the diagnosis and treatment of malaria increase
morbidity and mortality. In this study, the incidence of
abdominal pain, diarrhea, splenomegaly, and deep
thrombocytopenia was significantly higher in severe
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malaria cases than in other cases, and these factors can
be accepted as predictors of severe malaria. Therefore, all
patients diagnosed with malaria had imported P. falciparum
malaria cases, and patients with altered consciousness
state, abdominal pain, diarrhea, and renal dysfunction
need closer monitoring and observation, considering
the risk of these patients to complications and a severe
clinical course. Patients with splenomegaly and deep
thrombocytopenia need close monitoring considering
their risks of complications such as spontaneous splenic
rupture and hemorrhage as well as a severe clinical course.
The risk for bacteremia secondary to increased intestinal
changes should be also considered, including the fact
that hypotension may develop because of dehydration
in patients with abdominal pain and diarrhea. Pre-travel
information and chemoprophylaxis may be life saving for
individuals who will travel to endemic regions. Patients who
presented to the hospital with a feverish picture should be
assessed about their history of foreign travel, and malaria
should be included in the differential diagnosis of every
feverish disease to obtain an opportunity for early diagnosis
and treatment.
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