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Background: Malaria, one of the oldest diseases known to mankind, can have a variety of clinical pictures,
from acute to chronic, and from simple fever to life threatening multiple organ failure. The clinical picture dif
fers with the species of parasite involved.
Objective: To study the different clinical features and complications following malaria due to different parasites.
Methodology: A hospital based cross sectional study was conducted among 213 patients admitted with malaria, between
April 2014and March 2016 in the medicine wards of a tertiary care hospital of eastern India. In all cases a detailed clinical
history and repeated thorough physical examination were carried out which was followed by blood smear (thick and thin)
and subsequently required routine and special investigations as dictated by the condition and presentation of the patient.
Results: Among the study population, 94 had confirmed Plasmodium vivax, 89 had infection with Plasmodium falciparum
and the rest (30) had dual infection with both Plasmodium vivax and Plasmodium falciparum. The proportion of nausea/
vomiting and headache was significantly higher among patients with confirmed Pl.falciparum alone. Severe anaemia and
hypoglycaemia were significantly higher in patients with mixed species infection
Conclusion The present study has revealed that mixed species malaria with multi organ involvement is potentially fatal dis

ease with a very high mortality. However, larger studies will be needed to judge the extent of complications.

Introduction

Malaria is one of the oldest diseases known to mankind
that has had intense bearing on our history. But for malar-
ia, the conclusions of many a wars and fortunes of many a
kings would have been different. For eras it prevented any
economic development in vast regions of the earth. It con
tinues to be an enormous social, economical and health
problem, particularly in the tropical countries.’

Malaria is the one of the most wide spread disease of the
planet.? The World Health Organization estimates about
3.2 billion people - almost half of the world's population
— are at risk of malaria, with 90% of this burden being in
Africa. In the Southeastern Asian Region of WHO, 1.2-bil
lion are exposed to the risk of malaria, most of who live
in India. However, Southeast Asia contributed to 2.5-mil
lion cases to the global burden of malaria.®* Of this, India
alone contributes to 61 percent of malaria cases and 41
per cent of malaria deaths. °

Malaria is endemic in all of India except at elevations
above 1800 meters and in some coastal areas. In most
parts of the country, periodic epidemics of malaria occur
every five to seven years.’Although the total number of
cases of malaria in India has stabilized somewhat over the
past ten years, there has been an increase in the number
of P. falciparum cases. 65% of malaria infections in India
are caused by P. vivax and 35% are caused by P. fakcipa
rum.?

In India, the epidemiology of malaria is complex because
of geo-ecological diversity, multi-ethnicity, and wide distri
bution of nine anopheline vectors transmitting three Plas
modial species: P. falciparum, P. vivax, and P. malariae.
Anopheles culicifacies is widely distributed and is the prin
cipal vector of rural malaria, An. stephensi is the primary
urban vector, An. fluviatilis is a vector in the hills and feot
hills, and An. minimus, An. nivipes, An. philippinensis, and

An. dirus are vectors in the northeast and An. sundaicus is
restricted to Andaman and Car Nicobar islands.”

In India, the burden is generally higher in men than
women in all age groups.® Children in the states of-As
sam, Arunachal Pradesh and Rajasthan had a higher -inci
dence of malaria than adults, whereas in the indo-Gangetic
plains, the situation was reversed.’

In India, reports suggested that mortality in complicated
P. falciparum malaria in Vellore in the southern state of-Ta
mil Nadu was 7.9%, whereas in Jabalpur (Madhya Pradesh)
and Rourkela (Orissa), it was 25.6% and 30%, respectively.
A general shift in the clinical profile in patients with com
plicated malaria has been observed, and multiple organ
dysfunction/failure is becoming a common feature.''?

Malaria has a variety of clinical pictures, from acute to
chronic, and from simple fever to life threatening multiple
organ failure. The clinical picture differs with the species of
parasite involved, but also with the immune status of the
patient. P. falciparum is by far the most dangerous, with
the most dramatic symptoms and signs.'

Clinical syndromes like black water fever, cerebral ma
laria, hyperreactive malarial splenomegaly are recognized
as distinct entities. In recent years minor, atypical malaria
syndromes have been recognized. The boundary between

"

malaria “infection” and malaria “disease” is not clear. *

The classic malarial paroxysms, in which fever spikes, chills,
and rigors occur at regular intervals, are relatively unusual
and suggest infection with P. vivax or P. ovale. Although
childhood febrile convulsions may occur with any of the
malarias, generalized seizures are specifically associated
with falciparum malaria and may herald the development
of cerebral disease.'
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Many clinical abnormalities have been described in acute
malaria, but most patients with uncomplicated infections
have few abnormal physical findings other than fever, ma
laise, mild anemia, and (in some cases) a palpable spleen.
Anemia is common among young children living in areas
with stable transmission, particularly where resistance has
compromised the efficacy of antimalarial drugs. Mild jaun
dice is common among adults; it may develop in patients
with otherwise uncomplicated falciparum malaria and usu
ally resolves over 1-3 weeks."®

In this context, the present study was planned to study the
different clinical features and complications following ma
laria due to different parasites.

Methodology

A hospital based cross sectional study was conducted
among patients admitted with malaria, between April
2014and March 2016 in the medicine wards of a tertiary
care hospital of eastern India.

Study participants were defined as all patients more than
12 years with malaria, selected on the basis of clinical
presentation and subsequent peripheral blood smear (thick
and thin films) examination with Leishman’s stain showing
the presence of malaria parasites. Only patients with- pe
ripheral blood smear positive for malaria parasites were
included. In clinically suspected but slide negative cases,
Rapid Diagnostic Test for malaria —Parachek test was -em
ployed to confirm the diagnosis.

However, patients having malaria associated with rheumat
ic fever, pneumonia, presence of any other active infection
or sepsis, present or past tuberculosis, enteric fever were
excluded.

Prior to conduction of the study, permission was taken
from the Institutional Ethics Committee Written, informed
consent was obtained from all subjects and the study was
performed in accordance with the tenets of the Declara
tion of Helsinki 2013.

Data was collected from the patients and/or their relatives
with the help of a brief structured questionnaire concern
ing signs and symptoms of malaria The questionnaire was
interviewer — administered and done by a single investi
gator. In all cases a detailed clinical history and repeated
thorough physical examination were carried out which was
followed by blood smear (thick and thin) and subsequently
required routine and special investigations as dictated by
the condition and presentation of the patient. Severe fakci
parum malaria was diagnosed on the basis of the features
in the presence of asexual parasitemia."”

Statistical analysis:

The data collected were entered in Microsoft Excel data
sheet after checking for completeness and consistency.
Data are presented with the principles of descriptive statis
tics. Categorical data were analysed using Chi-square test
and t-test was used for continuous variables. SPSS 20 was
used as the data analysis software.

Results:

The final analysis included 213 patients ; of which 94 had
confirmed Plasmodium vivax, 89 had infection with plas
modium falciparum and the rest (30) had mixed species
infection. The mean age of the study participants was 32.2
* 14.3 years; the age of presentation was significantly high
among patients suffering from Pl.falciparum. Theproportion
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of males were significantly higher for all the species than
the female participants. The length of hospital stay was
significantly higher among patients suffering from malaria
due to both PI. vivax and PI. falciparum. (p=0.01)

Table 1 shows the proportion of different presenting-fea
tures among the patients suffering from different types
of malaria. It can be seen that the proportion of nausea/
vomiting and headache was significantly higher among
patients with confirmed Pl.falciparum alone.

It can be seen from table 2 that the presenting features of
malaria due to different species were myriad and quite dif
ferent from each other. The mean values of serum sodium,
potassium and albumin were significantly higher in patients
with Pl. vivax. However, the pulse rate was significantly
higher among patients with confirmed Pl.falciparum alone.
The platelet count was significantly reduced in patients
with mixed species infection.

There may be various complications among patients of
malaria. Table 3 shows that severe anaemia and-hypo
glycaemia were significantly higher in patients with mixed
species infection compared to the counterparts. More im
portantly, death rate was also significantly higher among
patients with mixed species infection.

Discussion:

Being a common cause of huge morbidity and a number
of case fatalities in every year, malaria is well recognized
for its varied presentation. In 2015, the estimated annual
mortality attributed to malaria ranges from 2,36,000 to
6,35, 000globally.® Falciparum malaria is a potentially fatal
disease causing multi-organ dysfunction in the form of cer-
ebral malaria, acute renal failure, hepatopathy, adult respir-
atory distress syndrome, coagulation failure, anemia, shock,
hypoglycemia etc."

Ali et al in his study with 76 patients found a mean age
of presentation was 32 years with a standard deviation of
13.84 years and most of the patients in his series were
young."®Similarly, Soni et al carried out a study with 144
malaria patients in which the median age of the patients
was 25 years. So, the present study compares well with the
above mentioned studies."

Male preponderance, as was evident in the present study,
has been well documented by othe authors. Ali et al'® re-
ported incidence in male’s as78.9%. Similarly many- pre
vious studies including Dash et al®, Mahmood et al?,
Mishra G et al?? reported the incidence of malaria in males
as 68%, 68.5%, 60% respectively.Frequent travel history,
more outdoor activities and less clothing in males-com
pared to females could be the reason for high incidence
in males.??

In the present study, 156 patients (73.2%) presented with
nausea and/or vomiting. Faiz M et al found vomiting in
80% of cases.**The increases frequency of nausea can be
due to that most of the patients already received one or
more medications including empirical Chloroquine therapy
given by the peripheral heath workers, which is highly em
etogenic.

In the present study, 59.6% of the patients had associated
headache. Among the cases of falciparum malaria, 65.2%
had headache which was significantly higher. Getahun et
al mentioned headache in 65% of his series.®Chowta et al
found headache in 52% of his series.?
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In the present study, out of 89 cases of falciparum malaria,
42 (47.7%)patients presented with jaundice. The incidence
of jaundice in falciparum malaria varies in different studies
from 10% to 58%.%2%

In this study, 90 patients presented with altered senso
rium (44.9% out of 89 cases of falciparum malaria) out of
which 25 cases were diagnosed as cerebral malaria. The
18 other cases with altered sensorium had dyselectro
lytemia, or multiple other causes.Ali et al found the-inci
dence of altered sensorium and cerebral malaria in falci
parum malaria as 46% and 22.36% respectively. Mahmood
et al found cerebral malaria in 20% of his 108 falciparum
cases.?’Getahun et al in his work with 408 patients of-fal
ciparum malaria observed 28.7% cases having cerebral ma
laria.?®

In the present study, 78 cases of malaria presented with
oliguria, out of which 47 patients (31%) were later -diag
nosed as ARF.The higher incidence of ARF in the present
study may be due to multi-system involvement and long
pre-hospital phase in many of these cases, leading de
layed treatment.Ali et al found ARF in 40% cases.' Mishra
et al found ARF in 37% of his patients.??Getahun et al in
his work with 408 patients of falciparum malaria observed
3.7% cases having ARF.%

The complications were more pronounced in cases of
mixed species infection with both Plasmodium vivax and
falciparum. A study in Orissa reveals 66.6% of patients with
mixed species infection had single complication and 33.3%
cases had multiple complication. This may be due to high
er burden of parasites. 2

In the present study 23.5% cases had severe anemia as
a complication. Mishra SK et al found anemia in 9.7% of
cases. Whereas, Ali et al and Getahun et al found anemia
in 72.4%, and27% of their cases respectively.'®*The lower
incidence of anemia in the present series may be due to
previous blood transfusions which the patients received
during their stay in the peripheral heath care facilities-be
fore being referred to this institute for development of oth
er more life threatening complications.

In this study, only 5.6% of patients of falciparum malaria
presented with h/o Spontaneous bleeding. Out of these
5 patients, 3 patients had bleeding from gums along with
sub-conjunctival hemorrhage, 1 patient had upper gas
trointestinal bleed and 1 patient had epistaxis along with
sub-conjunctival hemorrhage. In all of these patients, the
platelet count was found to be low. Kochar et al reported
9.9% and 25.52% incidence of spontaneous bleeding, in
1994 and 2001 respectively.?’Getahun et al found 2.2% of
spontaneous bleeding in his study with 408 cases of falci
parum malaria.?®

Out of 213 cases of malaria ,23 cases representing 25%
of all falciparum patients presented with Respiratory diffi
culty, out of which 16 (7.5%) developed ARDS.Mishra et al
found ARDS in 6% of his patients?*” and Getahun et al in
his work with 408 patients of falciparum malaria observed
7.4% cases having ARDS.?* Krishnan et al reported ARDS
in 26% patients of severe falciparum malaria.*® Therefore
the result in the present study is consistent with the above
mentioned studies.

In this study, out of 107 patients presented with jaundice,
99 had malarial hepatitis. 77% had predominantly cenju
gated type of hyperbilirubinemia and in them the mean
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AST/ALT level was 208/189 IU/l. Most of these cases had
AST/ALT value <100 IU/L. Majumdar R et al found mean
AST level 98IU/L and mean ALT level 151 IU/L.3" Manan et
al recorded mean AST level 128 IU/L and mean ALT level
321 IU/L*Ali et al found malarial hepatitis in 47.36% of
cases.”®Getahun et al found malarial hepatitis in 21% of
cases.?®

In the present study of 213 cases of malaria including 89
cases of falciparum malaria, 24 (11.3%) patients expired,
indicating 30% mortality rate among mixed species infec
tion cases.The highest mortality rate was found recorded
in patients with ARDS (100%), followed by cerebral ma
laria (40%), renal failure (28%), malarial hepatitis (22%) and
severe anemia (20%).Mortality was very high (50%) in-pa
tients who presented with three or more complications of
malaria.

Similarly, Ali et al studied 76 cases of smear posi
tive falciparum malaria and found an overalt mortal
ity of 28.95%."Getahun et al found an overall mortality of
28.4%. The increased frequency of complication in mixed
species infection may be due to the higher parasite load in
these patients.

CONCLUSION

The present study has revealed that mixed species malaria
with multi organ involvement is potentially fatal disease
with a very high mortality. Cerebral malaria, malarial hepa
titis and acute renal failure are some of the common cem
ptpatisnadieowalée Ineeded to judge

the extent of complications.
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Fig.1: Gender distribution of the study population
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Table 1: Clinical features of malaria among the study

population N=213
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Table 2: Presenting features and laboratory findings of
malaria among study population
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Table 3: Complications of malaria among the study pop

ulation
n=213
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Hypoglyce- |18 26 54 6.686,
i (19.1) 29.2) [1033:3) 254) | 035
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