
Malaria is a protozoal disease caused by
infection with parasites of the genus Plasmodium
and transmitted to man by certain species of
infected female Anopheline mosquito.1 The clinical
features of malaria vary from mild to severe and
complicated according to the species of the
parasite present, the patient’s states of immunity,
the intensity of the infection and also the presence
of concomitant conditions such as malnutrition or
other diseases.2

 Plasmodium vivax   infection is
considered to produce  relatively  benign disease
without severe complications. Plasmodium vivax
has been increasingly reported to cause various
serious manifestations of malaria including
thrombocytopenia, cerebral malaria, acute renal,
hepatic and pulmonary dysfunctions with reports
of high morbidity and mortality by cerebral
involvement.3  With increasing reports of drug
resistance, this indeed is a cause for concern. The
underlying mechanisms of severe manifestations
are not well understood.

Prompt and effective treatment and case
management should be the same as for severe and
complicated falciparum malaria. There are  reports
of high morbidity and mortality by cerebral
involvement.4The present study was done to



J PURE APPL MICROBIO, 6(SPL. EDN.), OCTOBER 2012.

68 SHUJATULLAH et al.:  CEREBRAL COMPLICATIONS IN Plasmodium vivax

evaluate the degree of severe complications in
Plasmodium vivax  infection, such as cerebral
malaria, hepatic dysfunction, renal complications
and pulmonary complications in Plasmodium vivax
infection.

MATERIALS   AND METHODS

The study was conducted in the
Department of Microbiology, JawaharLal Nehru
Medical College and Hospital from January 2007
to September 2011.The study group included
patients presenting with fever and associated
symptoms characteristic of malarial infection in
patients attending out patient departments and
admitted in hospital wards.Diagnosis of malaria
were made by :Clinical features,Examination of
peripheral blood smears,examination of
Quantitative Buffy Coat (QBC),Rapid malaria
antigen detection test (Diagnos Malaria Stix,,
Biomed industries) Other laboratory investigations
perfomed were haemogram ,liver function
tests,renal function tests,Cerebrospinal fluid-
Biochemicals/ Culture and sensitivity.

RESULTS  AND  DISCUSSION

Out of 1,737 patients positive for
Plasmodium vivax infection,  a total of 65(3.74%)
patients had atypical symptoms .A total of 150
(8.63%)patients were diagnosed positive by M.P.
smear,1533(88.25%) patients by Q.B.C and
54(3.10%) patients  by R.D.T. Almost all
patients(90%-100%) had complaints of fever,chills

Table 1. Various clinical features
in patients of P. vivax Malraia

S. Symptoms No of
No. cases

1. Fever 1737
2. Chills and Rigors 1563
3. Sweating 1702
4. Headache 1720
5. Altered sensorium 32
6. Low Urinary output 01
7. Diarrhoea 01
8. Abdominal pain 00
9. Yellowish discolouration of urine 08

Fig. 1. BAR Diagram showing no of positive cases of P. vivax in past 5 years

Fig. 2. BAR Diagram showing atypical complications of P. vivax
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and rigors,sweating and headache,32 patients had
altered sensorium,1 patient each  with diarrhoea and
low urinary output and 8 patients with yellowish
discolouration of urine. Out of 65 patients ,32(49.2%)
patients presented with cerebral symptoms along
with other features of malaria. Hepatic funtions were
affected in 31(47.6%) patients. Renal   dysfunction
was observed in 1(1.53%) patient.1(1.53%) patient
presented with gastrointestinal complications.No
patient in our study group presented with pulmonary
symptoms.Almost all patients with atypical
symptoms presented in the last two years.

Exact pathogenesis and organ-specific
morbidity caused by P. vivax infection remains
unrecognized and poorly studied because of a
paucity of research in this area. Plasmodium
vivax is widely believed to be incapable of causing
cytoadherence and microvascular sequestration
and therefore is unable to cause organ
dysfunction. Recent observations have shown
evidence of sequestration of parasites in lung
vasculature during evaluation of lung injury in P.
vivax  malaria.5Cerebral dysfunction in P.
vivax malaria may occur through generation of
nitric oxide.6 Cytokines and leukotrienes may be
responsible for severe anemia and hemostatic
complications. 7 Recent microrhematologic
research that analyzed malaria severity in P.
vivax infection clearly demonstrated enhanced
aggregation, erythrocyte clumping, and reduced
deformability affecting microcirculation.8

A unique case of P. vivax infection
unexpectedly complicated by seizures and multiple
basal ganglia infarcts was reported in
Karachi,Pakistan.6 In two studies conducted in
2008 in Austalia it was found that cerebral
symptoms can present with both plasmodium
falciparum or vivax malaria.10,11 In 2009,2 cases of
cerebral malaria due to P.Vivax infection have been
reported in Jammu district.12A study conducted in
India has reported 2 cases of cerebral
complications with vivax malaria.9

The trend of disease with plasmodium
vivax malaria is changing.It is increasingly
recognized that serious and life threatening
complications can occur with vivax malaria. There
is an urgent need to re-examine the clinical spectrum
and burden of P. vivax malaria so that adequate
control measures can be implemented against this
emerging but neglected disease.
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