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ABSTRACT: BACKGROUND: After P. falciparum, P.vivax is the most significant malaria species,
often both may coexist. Clinical features include fever, chills, sweating, headache, diarrhoea,
abdominal pain, distension, cough, hepatomegaly and splenomegaly. Large studies from Islands of
New guinea now show a strong association between P. vivax infection and severe disease and even
death. MATERIAL AND METHODS: This was a cross sectional study, carried out in the department
of Medicine, Surat Municipal Institute of Medical Education & Research during the period of June
2009 to August 2010. Patients of age 18 years or above fitting in the case definition of malaria with
positive peripheral smear for P.vivax were included in the study. The details of the patients along
with their clinical features, routine hematological and biochemical investigations were recorded in a
standard proforma. The diagnosis of P.vivax was made from thick smear examination and if positive
it was further confirmed by examining a thin smear slide. RESULTS: Most common clinical
presentation was fever which was high grade, intermittent along with chills seen in 99% of patients.
Bodyache, headache was observed in 65% & 61% respectively. Out of 140 patients 46(32%) had Hb
>12gm% and 5(4%) had Hb <5gm%. 119(85%) had thrombocytopenia and 21(15%) had normal
platelet count, only 6(4%) had severe thrombocytopenia. Out of 140 patients 55(39%) had +1
parasitemia, 36(26%) had +2 parasitemia, 31(22%) had +3 parasitemia and 18(13%) had +4
parasitemia. CONCLUSION: This study concludes that severe complications which were earlier
known to occur with falciparum malaria are also observed with P. vivax infection. It is important to
reevaluate the clinical presentation of P.vivax malaria keeping in mind the frequency and severity of
complications observed in our study. Close monitoring of all P.vivax patients to avoid various
complications which will lessen the burden on limited resources.
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INTRODUCTION: Malaria is the most important parasitic disease of man, killing between 1-3 million
people every year globally.! After P. Falciparum, P.vivax is the most significant malaria species, often
both may coexist.2 Clinical features include fever, chills, sweating, headache, diarrhoea abdominal
pain and distension, cough, hepatomegaly and spleenomegaly.3-5It was believed that most deaths
occur because of P. falciparum infection.6 Large studies from Islands of New guinea now show a
strong association between P. vivax infection and severe disease and even death.” [t is even stated
that P. vivax is the most common of four malaria species.1® Another study show that 21-27% of
patients with severe malaria have P. vivax monoinfection.!! The objective of the present study was to
determine the detailed clinical profile, clinical manifestations laboratory parameters and various
complications in patients coming to our institution with acute malaria caused by P.vivax.

MATERIAL AND METHODS: This was a cross sectional study, carried out in the department of
Medicine, Surat Municipal Institute of Medical Education & Research during the period of June 2009
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to August 2010. Patients of age 18 years or above fitting in the case definition of malaria with
positive peripheral smear for P.vivax were included in the study.12 13 These patients were admitted
in the medicine wards. The details of the patients along with their clinical features, routine
hematological and biochemical investigations were recorded in a standard proforma. Total number
of patients included was 140 and informed consent was taken from each. The patients with mixed
parasitemia, or those with existing co-morbidity like DM, HTN and those who had already received
antimalarials were excluded from the study. The diagnosis of P.vivax was made from thick smear
examination and if positive it was further confirmed by examining a thin smear slide. Patients were

further investigated if they fit the category of severe and complicated malaria as per WHO criteria.1%
15

RESULTS: Out of 140 patients, 80(57%) were males and 60(43%) were females. 68% of the patients
were between 18-40 years of age, mean age was 35+13.38. Most common clinical presentation was
fever which was high grade, intermittent along with chills seen in 99% of patients. Bodyache and
headache was observed in 65% & 61% respectively. Details of clinical symptoms are given in Table
no. 1. At the time of admission, 46% of the patients had duration of fever between 5 to 8 days. Only
6% of the patients had fever more than 8 days. 39% of the patients had duration of fever between 3-
5 days while 9% of the patients had fever for less than 3 days. Most common sign in patients of P.
vivax malaria was fever seen in 92(66%) while a rare sign like hypotension was observed in 6(4%)
patients (Table no. 2). Out of 140, 92(66%) patients had temperature more than 100°F while the rest
had temperature less than 100°F, The mean temperature observed for all patients was
100.2°F(SD=1.5). In our study 82(59%) patients had pulse more than 100/minute at the time of
admission while in 58(41%) patients, the pulse rate was less than 100/minute. Out of our 140
patients 46(32%) had Hb >12gm%, 42(30%) had Hb between 10-12gm%, 33(24%) had Hb between
8-10gm%, 14(10%) had Hb between 5-8gm% and 5(4%) had Hb <5gm%. Out of 140 patients,
119(85%) had thrombocytopenia and 21(15%) had normal platelet count, only 6(4%) had severe
thrombocytopenia. 30(21%) patients in our study had leucopoenia, 15(11%) had leukocytosis and
95(68%) had normal count. Out of 140 patients 55(39%) had +1 parasitemia, 36(26%) had +2
parasitemia, 31(22%) had +3 parasitemia and 18(13%) had +4 parasitemia. Out of 140 patients,
112(80%) had S.creatinine <1.5mg%, 14(10%) had S. creatinine between 1.5-3mg% and 14(10%)
had S.creatinine >3mg%. Out of 140 patients, 38% had S. bilirubin between 1-3mg% and 25% had
S.bilirubin > 3mg%. 15% of our patients had SGPT levels > 120 [U/L. Various complications seen in
our as well as other studies are enumerated in (Table no.3). Significant reverse association was seen
between degree of parasitemia and decrease in platelet count. 7 of the 140 patients in our study had
bleeding in form of petechiae or hematuria and all of them had platelet count, <40000/ cumm.

DISCUSSION: The most common symptom in our study was fever 99%, followed by bodyache 65%.
A comparative table of various common symptoms observed in different studies is given in Table no.
4. All studies have a common feature of Fever. Majority of studies observed that headache was a
frequent complaint except the Uttarakhand study in which headache was observed in only 11.4% of
the patients, also otherwise a common symptom of nausea and vomiting was reported in only
12.1%.20 Pain in abdomen and diarrhoea was unusually low 6% & 2% respectively in Pakistan
study.l” We observed 54% patients with splenomegaly and 43% with hepatomegaly, while Pakistan
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study shows splenomegaly in 59% and hepatomegaly in only 4%.17 We observed that all the studies
from Indian subcontinent show high percentage of splenomegaly as compared to other international
studies, this might be due to most of the subjects in this region are from malaria endemic area.s 1617,
23.As compared to others hepatomegaly was observed in quite a high percentage of patients in our
study. Mean Hb and platelet count were lower while S. creatinine, S. bilirubin and SGPT were higher
in our study as compared to Colombia study, this might due to selection bias as we included indoor
patients only.In the present study in spite of hepatomegaly observed the degree of hepatic injury
was not severe and marker of liver dysfunctions like S.bilirubin and Prothrombin time were not very
high. Thrombocytopenia which was seen in 85% of our patients was similar to Ali Hussain et.al.2!
Kashikunti et.al. Observed thrombocytopenia being the most common finding in P.vivax malaria.1® 6
of our patients had severe thrombocytopenia (platelet count <50000) had bleeding like epistaxis or
hematuria but we had no fatality due to this complication.

In our study out of 140, 83(59%) patients had evidence of P.vivax infection with severe
manifestations (complicated malaria) as per WHO criteria. The incidence and number of various
complications in our study as well as those in other studies is shown in Table no. 3. Most common
complication was thrombocytopenia followed by hepatic dysfunctions. Renal failure was next which
was observed to be second commonest by Kochar et.al.22 and others. 2627 All of our patients with
renal dysfunction recovered with fluid therapy except one who required dialysis. Other
complications reported in various studies include cerebral malaria.2¢ Severe anaemia.2> ARDS and
multiple organ involvement. Evidence of sequestration of parasite in lung vasculature during
evaluation of lung injury in P.vivax malaria was reported.28Cerebral dysfunction in P. vivax was
postulated due to generation of nitric oxide24Cytokines and leukotrienes may be responsible for
severe anemia and hemostatic complications.2? Recent research that analyzed severity of P.vivax
infection clearly demonstrated enhanced aggregation, erythrocyte clumping and reduced
deformability affecting microcirculation.30

CONCLUSION: This study concludes that severe complications which were earlier known to occur
with falciparum malaria are also observed with P. vivax infection. If one considers the re-emergence
of P.vivax malaria in several areas our study indicates the necessity to further examine the different
issues related to P.vivax infection. It is obvious to reevaluate the clinical presentation of P.vivax
malaria keeping in mind the frequency and severity of complications observed in our study. Close
monitoring of all P.vivax patients to avoid various complications which will lessen the burden on
limited resources. Further study is required to pinpoint the exact pathogenesis of the organ specific
complications in P.vivax malaria.
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Symptoms No. Of cases | Percentage
Fever 139 99%
Body ache 91 65%
Headache 85 61%
Nausea & vomiting 77 55%
Myalgia 66 47%
Abdominal pain 58 41%
Yellow urine & sclera 39 28%
Diarrhoea 27 19%
Decreased urine output 16 11%
Breathlessness 11 8%
Altered consciousness 10 7%
Convulsions 08 6%
Bleeding 07 5%

Table no. 1: Symptoms of P. vivax malaria patients
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Signs No. Of cases | Percentage
Fever 92 (66%)
Tachycardia 82 (58%)
Splenomegaly 75 (54%)
Hepatomegaly 60 (43%)
Icterus 44 (31%)
Pallor 22 (16%)
Tachypnea 19 (14%)
Systemic bleeding 07 (05%)
Hypotension 06 (04%)

Table no. 2: Signs in P.vivax Malaria Patients

Present stud Bikaner | Uttarakhand | Karnataka
Complications (n=83) y Study?2 study20 study??
B (n=40) (n=63) (n=50)
Thrombocytopenia 68% 22.5% 38.5% 48%
Hepatic dysfunction 40% 57.5% - 42%
Acute Renal Failure 17% 45% 6.4% 46%
ARDS 12% 10% 2.1% 04%
Convulsions 10% - - 06%
Systemic bleeding 09% 05% - -
Hypotension 07% 07.5% 9.3% -
Anemia (< 5 gm. %) 06% 32.5% 7.9% -
Hypoglycemia 05% 02.5% - -
Cerebral Malaria 04% 12% 19.3% 16%
Multi organ failure 58% 47.5% - 16%

Table no. 3: Comparison of complications of P. vivax malaria in various studies
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Symptoms Present | Colombia | Pakistan | Korean | Karnataka | Uttarakhand
Study Study 16 | Study?® | Study 20 Study?1 study?2

(n-140) | (n-104) | (n-100) | (n-101) (n-50) (n-140)

Fever 99% 99% 97% 100% 98% 100%

Body ache 65% 58% - 42.6% - -

Headache 61% 99% 58% 83.2% 50% 114%

Nausea & vomiting | 61% 39% 48% 23.8% & 72% 12.1%

16.8%
Pain in abdomen 41% 34% 6% - 20% 13.6%
Jaundice 28% - - - 40% 12.1%
Diarrhea 19% 13% 2% 23.8% - 7.9%
Signs on examination

Fever>100 66% 35% - - - -

Pallor 16% 46% - - 36% 42.9%

Icterus 31% 15% - - 42% -

Spleno- 54% | 10% 59% | 42% : 26.4%

Megaly

Hepatomegaly 43% 17% 4% 15.8% - 15.7%

Table no. 4: Comparison of Clinical symptoms and signs of P. vivax malaria in various studies
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