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Abstract 

Introduction: Malaria is known to exist in India for thousands of years. Inspite of phenomenal progress in medical science in the later half of 

present century, malaria still continues to be a major killer of man-kind, especially in developing and under developed countries. The aim of this 

study was to assess the incidence of malaria in an urban hospital, with the observation of the response to routine antimalarial and to assess the 
clinic-pathological co-relation of malaria. Material and methods: All the selected patients were admitted in pediatric unit. Detailed records as 

the case history, clinical examination, laboratory investigations, and treatment given by the respective physicians were recorded. Patients with 

history of fever without peripheral smear positive for malaria were also included in the study as they showed response to antimalarial given 
empirically. Results: Out of these 100 patients, 62 (62%) were males and 38 (38%) were females. 37% cases were observed between 5-8 years 

27 % cases were observed in 9-12 years and 25% were observed between 1-4 years. Chills and rigors were reported in 76%, history of duration in 
a range of 1-15 days. Nausea and vomiting was present in 36% where as 2% had headache, Pain abdomen was reported in 6%, cough in 30%, 

jaundice in 7%, convulsions in 9% and haematuria in 5%. Conclusion: Respiratory manifestations are more commonly observed in vivax malaria 

whereas mixed infections are presenting with less severe symptoms. In our study chloroquine was used as the first drug of choice, whereas for 
complicated cases quinine is the first choice of therapy, though artemisinin compounds are also useful. 
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Introduction  
 

Malaria continues to be a major public-health problem in most 
tropical countries and it is common parasitic infection causing high 

mortality and morbidity in children. As per the World Malaria Report 

2009, there were 1.53 million confirmed cases of malaria from India, 
of which 0.77 million were due to Plasmodium falciparum[1].A 

declining trend has been observed in the global incidence of malaria 

in recent years; compared to the year 2000 (where global incidence 
stood at 262 million cases and 839,000 deaths), the incidence and 

number of deaths due to malaria have decreased by 18% and 48% 

respectively[2].A similar trend has been observed in pediatric 
malaria where the incidence decreased from 33% in 2000 to 16% in 

2015[2] 

Globally 69% of total malarial deaths are in children below 5yrs of 
age in 2015[3].Mortality due to malaria in India is reported to be 

around 20.6% in pediatric age group. Among  cases  of  malaria,  

proportion  of  Plasmodiumvivax  and  Plasmodium falciparum 
varies  in  different parts  of  India.  Areas with more than 30% of 

Plasmodium falciparum cases arecategorized as high risk. 60-65% of 

malaria in India is due to Plasmodium falciparum and 35% are due to 
Plasmodiumvivax. Severity of clinical manifestations varies with 

species causing the infection and age of the host. Traditionally severe 

clinical manifestations are usually reported with Plasmodium 
falciparum. Few recent studies also reported severe manifestations 

with vivax malaria in children[4].There is paucity of data of severe 

manifestations due to vivax in children. Most of the data on profile of 
severe malaria in children are reported from Africa and few from 

India[4,5].  
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The reported resistance of malarial parasite to chloroquine, 
commonly employed antimalarial drug, was the main limiting factor 

in effective treatment of malaria resulting in a higher mortality. 

It is necessary that research may be conducted in various aspects of 
the disease not only to control it but also to effectively treat cases of 

malaria with the hope of eradicating malaria from the country. 

A revised national drug policy on malaria has been adopted by the 
Ministry of Health and Family Welfare, Govt. of India in 2010, and 

further these guidelines in the treatment of malaria were revised in 

2011. These guidelines are the collaborative effort of National Vector 
Borne Disease Control Programme (NVBDCP), National Institute of 

Malaria Research and expertsfrom different parts of the country[6]. 

These guidelines have been successfully implemented in our hospital 
and we would like to examine the impact of the same. So the aim of 

this study was to assess incidence of malaria and its clinic-

pathological co-relation. We also wanted to observe the response to 
routine antimalarial drugs and to study the complications. 

 

Materials and Methods 

This study was conducted at Bombay hospital institute of medical 

sciences.100 patients of malaria admitted at an urban hospital were 
studied retrospectively as well as prospectively. 

This sturdy was carried out to evaluate the clinical profile of malaria 

in urban population. All the selected patients were admitted in 
pediatric unit. 

Detailed records as the case history clinical examination, laboratory 

investigations, and treatment given by the respective physicians were 
recorded. Patients with history of fever without peripheral smear 

positive for malaria were also included in the study as they showed 

response to antimalarials given empirically. 
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Clinical history and physical examination were recorded on a 

questionnaire for eliciting information about whether patient or 
anyone in the family is/or had suffered from malaria. Full course of 

antimalarial was taken or not radical therapy was given or not, 

whether the patient had travelled recently to endemic area for malaria 
etc; surrounding environment etc. 

The following investigations were carried out and recorded CBC, 

pheripheral smear for malaria parasite (thick and thin smears). 
Antigen – antibody studies; platelet count, bilirubin, SGOT, SGPT, 

RBS, BUN, creatinine, Reticulocyte G6PD, Urine routine, X-ray 

chest. 
Some clinical features and relevant physical finding were recorded as 

follows:- 

 Detailed H/o fever, with or without chills/rigors, type  

 H/o jaundice 

 H/o convulsion, altered sensorium 

 Hematuria 

 Increased creatinine 

 G6PD 

 Thrombocytopenia 

 Response to routine antimalarials, complications and 

relapse of fever by follow up was studied and noted.    

Results 

A total of 100 paediatric cases were treated for malaria as inpatients. 
Out of these 100 patients, 62 (62%) were males and 38 (38%) were 

females. 37% cases were observed between 5-8 years, 27 % cases 

were observed in 9-12 years and 25% were observed between 1-4 
years. Age and sex wise distribution is shown in Table 1 and figure 

1. Among these cases, 36 (36%) cases were P. vivax infection, 46 

(46%) were P. falciparum, 11 (11%) were mixed malarial infections, 
Figure 2. Analysis of Relevant Clinical Features in All Patients was 

shown in table 2. Analysis of the clinical symptoms during admission 

showed that all (100%) cases were admitted with fever, history of 
duration of fever in a range of 1-15 days. Chills and rigors were 

reported in 76%, history of duration in a range of 1-15 days. Nausea 

and vomiting was present in 36% where as 2% had headache, Pain 
abdomen was reported in 6%, cough in 30%, jaundice in 7%, 

convulsions in 9% and haematuria in 5%. The predominant 

symptoms were fever, chills, rigors, nausea and vomiting in all types 
of malaria (Table 2). Distribution of laboratory parameter were 

shown in table 3.Combination of antimalarials and treatment given to 

the patients were shown in Figure 3 & 4. 
 

 

Table 1: Age Distribution 

Age in Yrs No. of Cases Percentage 

0-1 5 5 

1-4 25 25 

5-8 37 37 

9-12 24 24 

13-15 9 9 

 100 100 

 

 

 
Fig. 1:Sex Distribution 

 

 

 
Fig. 2: Type of Malaria 
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Table 2: Analysis of Relevant Clinical Features in All Patients 

Clinical Features No. of Cases Percentage 

Fever 100 100 

Chillis&/or rigors 76 76 

Type of Fever 

a) Intermittent 76 76 

b) Continuous 20 20 

c) Mixed 4 4 

d) Temp 32 patients had fever above 380C  

Cough 30 30 

Gl symptoms 42 42 

a) Vomiting 36 36 

b) Abdominal Pain 6 6 

Neurological Manifestations 

a) Convulsions 9 9 

b) Altered sensorium 4 4 

c) Headache 2 2 

Total 15 15 

Pallor 55 55 

Jaundice 7 7 

Hematuria 5 5 

Oliguria 3 3 

Melena 3 3 

P/H/O malaria in self or family 33 33 

Bronchitis 9 9 

Spleen 71 71 

Liver 58 58 

Table 3: Distribution of laboratory parameter 

Hb levels No. of Cases Percentage 

Very severe < 4 gm% 

Less severe 4-6 gm% 

Very severe 6-8 gm% 

Very severe 8-10 gm% 

>4 gm% 

1 

7 
18 61 

35 

39 

1 

7 
18 61 

35 

39 

Total 100 100 

Investigation No. of Cases Percentage 

G6PD 1 1 

Thrombocytopenia 22 22 

Antigen / Antibody studies ‘5’ patients positive for Pl. falciparum ‘5’ patients positive for Pl. falciparum 

Hyperbilirubinemia Not seen Not seen 

Hyperbilirubinemia 10 10 

Mid increase in serum creatnine 2 2 

Increased reticulocyte count 6 6 

Increased SGPT / SGOT 9 9 

 

 
Fig. 3: Treatment given 
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Fig. 4: Combination of antimalarial 

22 patients had fever within 1 months of treatment out of which 1 patient was given quinine and one patients was falcigo only. They were again 

positive for malaria which is shown as follows 

Table 4: Again positive for malaria 

Treatment given Pl. Vivax Pl. falciparum Mixed Smear negative Total 

T. Chloroquine 9 7 1 3 20 

T. Falcigo 1 0 0 0 1 

T. Quinine  1   1 

Grand Total     22 

 

Discussion 

In the present study highest prevalence of malaria was seen in 
children of age group between 5-8 years (37%). This is in contrast 

with the studies done by Ragini et al[7] and Pankiti D Desai et al[8], 

where children above 6 years are more commonly affected; this can 
be explained by high endemicity in this area. 

Plasmodium falcifarum is the most frequent implicating species 

accounting for 46% of cases. P vivax and mixed infections accounted 
for 36% and 11% of cases respectively. Study by P verma et al in 

179 children observed P falcifarummalaria in 57.8% of cases and 

Pvivax and mixed infection in 13.7% and 27.4% of children 
respectively[9].In the present study P falcifarumis common agent in 

all the age groups. This is in contrast to studies which have found 

high prevalence of P vivax[10]. In the present study Pvivax is found 
in 36% of children. Species infecting the children may vary even in 

the same country because of different prevailing ecologic conditions 

resulting in breeding of different vectors. Study of prevalence of 
malaria in agency areas of Andhra Pradesh showed P falcifarumto be 

frequent infecting agent in all seasons[11]. 

Anstey et al. suggested that P. vivax patients are more likely to suffer 
from respiratory distress syndrome as they have more severe alveolar 

capillary dysfunction. Sequestration of P. vivax infected erythrocytes 

in the pulmonary microvasculature and greater inflammatory 
response to a given parasitic burden in P. vivax are probably 

responsible for this alveolar capillary dysfunction. Small airway 

obstruction, gas exchange alteration, increased phagocytic activity, 
and accumulation of pulmonary monocytes are the other suggested 

mechanisms for respiratory complications[12]. 

There has been a recent surge of cases of cerebral malaria caused by 
P. vivax[13,14].Sequestration of infected red blood cells in cerebral 

vessels is a feature of cerebral malaria. Results of a study by Kochar 

et al. showed that vivax malaria can have both sequestration-related 
and non-sequestration-related complications of severe malaria, 

including cerebral malaria[10]. Profound thrombocytopaenia is 

uncommon in malaria due to P. vivax, although it is well-
documented in P. falciparum-associated malaria[15].It could be a 

result of direct lysis of platelets by P. vivax or by immunological 

destruction by platelet-associated IgG antibody. We observed 
thrombocytopaenia in 74.1% of the malarial children, a significantly 

high proportion, although similar paediatric cases have been reported 

earlier[16]. 
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The present study highlighted the change in the epidemiology of 

childhood severe malaria in the urban setting of North India. 
However, annual reporting with multicentric design of prospective 

studies is required to establish and confirm this trend. 

Conclusion 

In our study, vomiting abdominal pain cough headache were 

common symptoms associated with fever.The study stresses that 
Plasmodiumvivax can result in severe disease and can no longer be 

considered a benign condition. However, larger studies need to be 

undertaken to establish the specific severity parameters and poor 
prognostic indicators. Respiratory manifestations are more 

commonly observed in vivax malaria whereas mixed infections are 

presenting with less severe symptoms.in our study chloroquine was 
used as the first drug of choice,whereas for complicated cases quinne 

is the first choice of therapy, though artemisinin compounds are also 

useful. 
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