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ABSTRACT 

Objectives: Malaria remains a major public health problem and leading cause of morbidity and mortality in tropical countries. A 
variety of direct and indirect effects on hematological alterations like anemia, leukocytosis or leukopenia, thrombocytopenia and 
rarely DIC have been reported in malaria. 
Aim: The present study aimed to evaluate the alteration of hematological parameters in malaria and their probability to detect 
malaria in acute febrile illness cases. 
Methods: This was a case-control study. A total of 40 patients’ diagnosed of malaria as cases and 40 acute febrile illness malaria 

negative patients as control were enrolled and analysed. Diagnosis of malaria was made by microscopy of peripheral blood 
smear. Clinical presentation and hematological parameters were studied in all the malaria cases and controls. 
Results: Out of total malaria cases 53%were infected with Plasmodium vivax (PV) and 47% were of Plasmodium falciparum 
(PF). Majority of the malaria cases (77.5%) were 18-30 years of age,predominantly male. Mean age±SD among cases was 28.46± 
3.59 years. Among clinical presentation, most of the participants (75% cases & 65% control) were observed continuous fever. 
Splenomegaly was found in 60% of malaria cases and only 7.5% of non malaria control this was statistically significant (p<0.05). 
There was a statistically significant difference in hemoglobin, platelet counts, total leucocyte count and RDW (p<0.05) levels in 
patients with malaria compared to patients without malaria. 

Conclusion: Anemia and thrombocytopenia was the most common hematological changes in malaria cases, canbehelpful in 
detecting early complications, to monitor and treat them effectivelylead to reduced mortality. 
Keywords: Malaria, P. vivax, p. falciparum, fever, hematological parameters 
This is an open access journal, and articles are distributed under the terms of the Creative Commons Attribution‑Non 
Commercial‑Share Alike 4.0 License, which allows others to remix, tweak, and build upon the work non‑commercially, as 
long as appropriate credit is given and the new creations are licensed under the identical terms. 

 

INTRODUCTION 

The intracellular parasite that causes malaria, a common 

and sometimes fatal disease in humans, is spread by the 

bite of an infected female Anopheles mosquito. 

Congenital transmission, sharing needles, and 

transfusion of contaminated blood are the other, less 

frequent ways that malaria is spread [1]. In tropical 
nations, malaria continues to be a serious public health 

concern. Numerous physiological and climatic risk 

factors influence the diverse distribution of malaria 

across the Indian subcontinent [2]. Plasmodium vivax 

and Plasmodium falciparum were the most prevalent of 

the five major species of malaria parasites, which are 

Plasmodium vivax, Plasmodium ovale, Plasmodium 

falciparum, Plasmodium malariae, and Plasmodium 

knowlesi. In India, P. falciparum causes the most 

deadly kind of malaria and contributes significantly to 

morbidity and mortality [3]. The clinical diagnosis of 

malaria becomes difficult because of the vast range of 

clinical manifestations that the malaria infection can 

induce, from very mild symptoms to severe disease [4]. 

Cerebral malaria, severe anemia, acute respiratory 
distress syndrome, circulatory collapse, 

hemoglobinuria, renal failure, thrombocytopenia, 

irregular bleeding, and disseminated intravascular 

coagulation are among the most frequent side effects of 

a falciparum malaria infection [5]. A more thorough 

search for malaria parasites is prompted by the 

hematological and biochemical changes that occur 

mostly during the asexual stage of the life cycle and are 
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also believed to serve as an adjuvant aid in bolstering 

the suspicion of malaria [6]. In identifying the presence 

of malaria infection, a wide range of hematological 

changes, such as gradually worsening anemia, 

thrombocytopenia, declining RBC counts, atypical 

lymphocytosis, decreased red blood cell indices, and 

leukopenia, had comparatively high sensitivities and 

specificities [7]. 

Although microscopic analysis of peripheral blood 
smears is a valuable and gold standard method for 

diagnosing malaria, it requires skill and repeated testing 

to rule out the disease.  

Modern molecular and serological diagnostic 

techniques for malaria offer higher sensitivity and 

specificity. Real-time polymerase chain reaction (rt-

PCR), enzyme linked immunosorbent assay (ELISA), 

and rapid antigen detection test (RDT) are used to 

diagnose malaria [8].  

For malaria to be effectively managed, a timely and 

accurate diagnosis is essential. The National Anti 

Malaria Program served as the basis for India's 
medication policy for treating malaria. To lower 

morbidity and minimize malarial mortality, any fever 

without any other apparent cause may be diagnosed as 

malaria, looked into, and treated appropriately [9–10]. 

 

AIMS & OBJECTIVES 
The objective of this study is to evaluate the alteration 

of hematological parameters in malaria and their role as 

predictors of malaria in acute febrile illness. 

 

MATERIAL & METHODS 
This was a case control study conducted in the 

collaboration of Department of pathology in GMCH 

Aurangabad, India. Forty cases of malaria were 

identified by peripheral smear examination, and forty 

age-matched controls that tested negative for malarial 

parasites were also enrolled. 

 

.Inclusion criteria 

 Patients age ≥18 years with both gender 

 Patients with fever of less than 7 days admitted to 

medical ward  

 Participants who provides written informed consent 

for the study 

 

Exclusion criteria 

 Patients <18 years of age  

 Patients who had no fever during hospital stay. 

 Patients in whom a localizing skin or subcutaneous 

infections and systemic infection such as pneumonia 

or meningitis, etc.  

 Patients who not willing for the study. 

All the Information was collected through prepared 

proforma for each patient.  

Age, socio-demographic status, and clinical signs and 

symptoms were among the information gathered. Fever, 
chills, rigors, and rashes were noted along with their 

duration, type, and pattern. To rule out any other 

potential causes of fever, a thorough clinical 

examination was conducted. 

By using microscopy to examine peripheral blood 

smears, the malaria parasite was diagnosed. The gold 

standard for diagnosing malaria was a peripheral smear 

positive result.  

Hemoglobin level (Hb%), complete blood counts, chest 

X-rays, urine microscopy, urine culture, serum 

biochemistry, blood culture, typhoid serology, and other 
pertinent tests were performed on each patient.  

Both thick and thin peripheral blood smears were 

stained with JSB staining and inspected by 

knowledgeable epidemiology department staff. When 

any one of the smears tested positive for the malaria 

parasite, malaria was diagnosed.  

 

Statistical analysis 
The data were analysed using SPSS version 22 

statistical software. Means, percentages, standard 

deviations, and ranges were calculated. Statistical 

analysis was performed using student T test. P < 0.05 
was considered as significant. 

 

RESULTS 

Forty individuals with smear-positive diagnoses of 

malaria (cases) and forty with smear-negative diagnoses 

(control) were included for comparison. 

Majority of the malaria cases (77.5%) were 18-30 years 

of age,Mean age±SD among cases was 28.46± 3.59 

years and control were 29.37± 4.25 years. Most of the 

participants were male, 80% in malaria cases and 77.5% 

in control. Majority of the cases (67.5%) resided in 
rural area and belong to lower socio-economic class 

(42.5%). There were no statistically significant 

difference in age and gender among cases and control 

(p>0.05). 

 

Table 1: Socio-demographic profile of malarial (cases) and non malarial (control) 

Baseline characteristics Cases (n=40) Control (n=40) P value 

Age group (in years) 18-30 31 (77.5%) 29 (72.5%) 

 

0.951 

31-40 6 (15%) 7 (17.5%) 

41-50 2 (5%) 3 (7.5%) 

>50 1 (2.5%) 1 (2.5%) 
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Mean age±SD (years) 28.46± 3.59 29.37± 4.25 

Gender Male 32 (80%) 31 (77.5%) 
0.784 

Female 8 (20%) 9 (22.5%) 

Residential status Rural 27 (67.5%) 25 (62.5%) 
0.639 

Urban 13 (32.5%) 15 (37.5%) 

Socio-economic class Lower 17 (42.5%) 16 (40%) 

0.956 Middle 15 (37.5%) 15 (37.5%) 

Upper 8 (20%) 9 (22.5%) 

 

It was revealed that Plasmodium vivax infection are slightly higher (53% case) than plasmodium falciparum (47% 

cases). 

 

Graph 1: Distribution of cases as per types of species of malaria 

 
 

Among clinical presentation, most of the participants 

(75% cases & 65% control) were observed continuous 

fever. Chills and rigors during the febrile episode 

occurred in 35% cases and 25% of the controls There 

are no significant difference between them (p>0.05). 

Splenomegaly was found in 60% of malaria cases and 

only 7.5% of non malaria control this was statistically 

significant (p<0.05).  

 

Table 2: Clinical presentation among malarial (cases) and non malarial (control) 

Clinical profile Cases (n=40) Control (n=40) P value 

Type of fever Continuous 30 (75%) 26 (65%) 0.329 

Intermittent 10 (25%) 14 (35%) 

Fever with chills and rigors Present 14 (35%) 10 (25%) 0.329 

Absent 26 (65%) 30 (75%) 

Fever with Splenomegaly Present 24 (60%) 3 (7.5%) < 0.001 

Absent 16 (40%) 37 (92.5%) 

 

Among malaria patients, 65% cases had anemia, 75% of 

thrombocytopenia, TLC counts between 4000-11000 in 

67.5% of cases and 72.5% were RDW more than 15%.  

There was a statistically significant reduction in 

hemoglobin and platelet counts (p<0.05) levels in 

patients with malaria compared to patients without the 

disease. RDW was significantly increased in cases as 

compared to control.  Statistically significant difference 

were seen in total leukocyte count of cases and control 

(p<0.05). 

 

 

Table 3: Comparison of hematological parameters among malarial cases and non malarial control 

Clinical profile Cases (n=40) Control (n=40) P value 

Hemoglobin (g %) <10 26 (65%) 17 (42.5%) 0.043 

>10 14 (35%) 23 (57.5%) 

Mean ±SD (g%) 8.72±2.46 10.56±2.23 

Total Count cells/ <4000 11 (27.5%) 1 (2.5%) 0.006 

53%
47%

Species Distribution

P. Vivax
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mm3 4000-11000 27 (67.5%) 35 (87.5%) 

>11000 2 (5%) 4 (10%) 

Mean ±SD (cells/mm3) 7034±2409 8692±2894 

RDW <15% 11 (27.5%) 25 (62.5%) 0.001 

>15% 29 (72.5%) 15 (37.5%) 

Mean ±SD (%) 18.63±4.23 15.52±3.24 

Platelet count Thrombocytopenia 30 (75%) 1 (2.5%) <0.001 

Normal count 10 (25%) 39 (97.5%) 

Mean ±SD (lakh) 1.13±0.57 2.57±0.95 

 

DISCUSSION 

In India's temperate and tropical regions, malaria is a 

serious health concern. Hematological changes in 

malaria primarily serve as prognostic and follow-up 

indicators. Effective care of malaria depends on a 

timely and precise identification of the disease.  

The incidence of Plasmodium vivax was marginally 

higher than that of Plasmodium falciparum in the 

current study, although this difference was not 
statistically significant. This finding was also reported 

by Malik AM et al. [11]. In contrast, numerous other 

Indian studies found significantly higher incidences of 

P. vivax, with Smita Chandra et al. [12] and RK Verma 

et al. [13] reporting P. vivax positive cases of 69.8% 

and 76.7%, respectively. Because P. vivax malaria 

usually has a lower parasitemia than P. falciparum, it is 

challenging to diagnose and treat. 

Our study found that the highest proportion of malaria 

cases was seen in the younger adult (18-30) years of age 

group; with mean age was 25.98±10.2 years, similar 
results were obtained by Kumbhar SS et al [14] and 

Zeeba S et al [15]. Malaria was common amongst the 

younger population who are commonly exposed to 

mosquitoes by way occupation, travel, etc. The 

incidence of malaria in endemic areas falls as people 

grow older, suggesting that advancing age contributes 

to immunity. 

In line with numerous other researchers, including Jiero 

et al. [16], and Sudheer B et al. [17], the current study 

found that males were more impacted by the malaria 

parasite than females. Male respondents may have a 

higher risk of contracting malaria since they engage in 
more outside activities. 

Malaria was more common in rural areas, among 

people from lower socioeconomic backgrounds, and 

among daily wage workers or laborers who did not 

wear protective gear. The rainy (June–August) and 

post-rainy (September) seasons have higher chances of 

malaria. This may be because more water accumulates, 

which is ideal for female Anopheles mosquito breeding. 

Additionally, the hot, humid weather and warm 

stagnant water increase the rate of malaria parasite bites 

and transmission [18]. 
Depending on how severe the infection is, different 

patients will experience different clinical signs of 

malaria. Malaria signs and symptoms typically show up 

10–15 days following an infectious insect bite. Fever 

with chills and rigors, headache, malaise, nausea, 

vomiting, abdominal pain, dyspnea, pallor, 

Splenomegaly, and bleeding symptoms were the most 

frequent clinical presentations.  Continuous fever was 

seen in most of the patients in this study, in agreement 

with the Patel GI, et al [19]. 

We have also found that Splenomegaly was 
significantly higher among malaria cases as compared 

to control, our finding correlate with the P Khuraiya et 

al [20]. 

Hematological changes are well recognized in malarial 

infection and considered a hallmark of clinical 

suspicion of malaria. The primary hematological 

changes detected in this study were anemia and 

thrombocytopenia, which are also findings from a 

number of previous studies. For example, 

thrombocytopenia has been found to be a powerful 

predictor of malaria by Srivastava s. et al. [21] and 
Antwi B. et al. [22]. Disseminated intravascular 

coagulation or increased platelet clearance by the 

reticulo-endothelial system are two hypothesized causes 

of thrombocytopenia. 

In line with Omarine N. et al. [23], we found a 

statistically significant decrease in hemoglobin levels 

(HGB<10g/dL) in malaria patients compared to those 

without the disease. 

The current study has revealed that there were 

statistically significant differences in total leucocytes 

counts between malaria-infected and non infected 

patients, consistent with the earlier study performed by: 
Maina RN.et al. [24]. 

The population dispersion of red cell volume or the 

range of size changes of red blood cells, which typically 

seem larger following malarial invasion, is referred to 

as red cell distribution width (RDW). In line with 

previous research findings, the current study's RDW 

values showed that the malaria group had greater values 

than the non-malarial cases. Khan SJ, et al. [25]  

In our investigation, we found that the malaria group 

had lower mean values for hemoglobin, leukocyte 

count, and platelet count than the control group. This 
was consistent with a research conducted by Neha and 

colleagues [26]. 
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CONCLUSION 

We came to the conclusion that there was a statistically 

significant link between malarial infection and 

hematological abnormalities such leucopenia, 

thrombocytopenia, anemia, and red cell distribution 

width. Each of these measures serves as a predictor of 

malaria and offers a diagnostic hint in a patient with an 

acute febrile sickness. In regions where malaria is 

endemic, anemia and thrombocytopenia can be utilized 
as prognostic indicators of infection. 
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