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ABSTRACT

Background: Malaria, caused by Plasmodium vivax, is prevalent in many tropical and subtropical regions of the world, notably in
South Asia and Africa. The clinical manifestation of malaria, including pancytopenia, varies widely, leading to complex challenges in
diagnosis and treatment. Understanding the association between Vivax malaria and hematological abnormalities like pancytopenia

is critical for improving patient outcomes in endemic regions.

Objective: This study aimed to investigate the incidence of Plasmodium vivax in patients presenting with pancytopenia and to assess
the demographic and hematological profiles of these patients in a high-prevalence area.

Methods: A prospective cohort study was conducted at the Hayatabad Medical Complex, Peshawar, from January 2021 to January
2023. A total of 350 patients who presented at the medical outpatient department were enrolled based on inclusion and exclusion
criteria. Blood samples were collected using aseptic techniques, and peripheral blood smears were prepared for analysis.
Demographic data were collected through questionnaires. Statistical analysis was performed using SPSS version 25, with categorical
data analyzed using Chi-square tests and continuous variables using t-tests, setting statistical significance at p < 0.05.

Results: Of the 350 patients studied, 71.4% were male and 28.6% were female, with a mean age of 55.1 years. The hemoglobin
levels averaged 8.86 g/dl (SD + 1.77), and the leukocyte count was 2.84x1073/Cmm (SD + 3.31). Platelet counts averaged
77.25x1079/Cmm (SD + 2.90). Overall, 52.6% of patients tested positive for P. vivax. There were no significant differences in the
incidence of P. vivax infection across age groups (p = 0.36) or between genders (p = 0.41).

Conclusion: The study confirmed a significant prevalence of P. vivax in patients with pancytopenia, highlighting the need for routine
screening in malaria-endemic regions. Early diagnosis and treatment are essential for managing pancytopenia in patients with
malaria and can lead to substantial improvements in clinical outcomes.

Keywords: Plasmodium vivax, malaria, pancytopenia, hematological abnormalities, prospective cohort study, malaria diagnosis,
endemic regions.

INTRODUCTION

Malaria, particularly caused by Plasmodium vivax, remains a significant public health challenge across Asia, where it causes
considerable morbidity throughout the year (1). In an effort to address the widespread impact of this disease, the Asia Pacific Malaria
Elimination Network vivax working group, comprising 18 nations, was established with the goal of eradicating malaria within the
region (2). Despite being less lethal than its counterpart Plasmodium falciparum, P. vivax is the second most common etiological
agent of malaria globally and the primary cause in Pakistan, where it leads to both mild and severe disease manifestations (3). The
pathogenic process of P. vivax begins with the migration of sporozoites to the liver, where they can remain dormant as hypnozoites
or enter the bloodstream as merozoites (5,6). Once in the circulatory system, the parasite primarily infects reticulocytes, causing
high-grade intermittent fevers. Compared to P. falciparum malaria, P. vivax is characterized by lower levels of parasitemia and
severity, and it is less frequently associated with encephalopathy, splenomegaly, and anemia (7).

A notable number of hospital admissions are for pancytopenia, an abnormal reduction in blood cells, which often presents with
malaise and fever and remains of unclear origin. These cases are particularly concerning due to their significant prevalence and the
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severe hematological abnormalities observed, which frequently result in poor clinical outcomes (8). It has been identified that an
early presentation of P. vivax malaria can manifest as pancytopenia, often accompanied by splenomegaly. Patients diagnosed with
this form of malaria via smear tests are found to have pancytopenia, and prompt diagnosis and treatment can lead to full recovery,
substantially reducing morbidity and mortality. This highlights the critical need for improved understanding of the molecular
mechanisms of P. vivax, as the current lack of a comprehensive control strategy for this malaria form is largely due to inadequate
knowledge about the parasite (4). Such insights could drive better management strategies and help in the more effective control of
the disease, thus supporting global eradication efforts.

MATERIAL AND METHODS

A prospective cohort study was conducted at the Department of Medicine, Hayatabad Medical Complex (HMC), KPK Peshawar, from
January 2021 to January 2023, involving 350 patients who presented at the medical outpatient department. The study participants
were selected based on pre-established inclusion and exclusion criteria. After providing informed consent, each patient had 5 ml of
blood drawn using aseptic techniques. The samples were promptly transported to the hospital's main laboratory for analysis.
Peripheral blood smears were prepared, and both thick and thin slides were examined to diagnose Plasmodium vivax infection.
Data on demographic variables such as age, gender, and socioeconomic status were collected through questionnaires administered
to the patients. This information aimed to explore any correlations between these factors and the incidence of Plasmodium vivax
malaria. The research was carried out following the Declaration of Helsinki, ensuring all ethical standards were maintained. The
study received approval from the Institutional Review Board (IRB) and the ethical review committee of Hayatabad Medical Complex,
Peshawar.

Statistical analysis was performed using SPSS version 25. Continuous variables, such as age and duration of fever, were described
using means and standard deviations, while categorical variables, including gender and socioeconomic status, were summarized
using frequencies and percentages. Comparative analyses of categorical data were conducted using the Chi-square test, and t-tests
were applied to compare means of continuous variables. The level of statistical significance was set at p < 0.05, indicating meaningful
differences or correlations.

The results of these analyses were intended to offer insights into the patterns of P. vivax malaria within the cohort, contributing to a
better understanding of the epidemiological characteristics associated with the disease in this region.

RESULTS

In the study, the majority of the 350 participants were male, accounting for 71.4% (250 individuals), while females represented
28.6% (100 individuals), highlighting a significant gender disparity among the patients (Table 1). The mean age of the cohort was
55.1 years, with a standard deviation of 1.2 years, reflecting a predominantly middle-aged and older population. Age distribution
was fairly balanced across the cohorts with 14.3% (50 individuals) below 20 years, 34.3% (120 individuals) between 20 and 40 years,
the largest group of 37.1% (130 individuals) between 41 and 60 years, and another 14.3% (50 individuals) above 60 years, illustrating
a wide range of affected age groups (Table 1).

The assessment of hemoglobin levels revealed an average concentration of 8.86 g/dl with a standard deviation of 1.77 g/dl. Notably,
a substantial portion of the study population, 51.4% (180 individuals), had hemoglobin levels ranging from 7 to 10 g/dl. Those with
levels below 7 g/dl comprised only 5.7% (20 individuals), whereas 28.6% (100 individuals) had levels between 10 and 12 g/dl, and
14.3% (50 individuals) exhibited levels above 12 g/dl (Table 2).

Leukocyte counts further elucidated the impact of the condition on patient health. The mean leukocyte count was 2.84x10"3 per
cubic millimeter, with a notable variability indicated by a standard deviation of 3.31. The distribution was skewed towards lower
counts, with 62.9% (220 individuals) having leukocyte counts between 2 and 4x10”3 per cubic millimeter, 22.9% (80 individuals)
between 4 and 6x10”3, and a smaller 8.6% (30 individuals) exhibiting counts less than 2x1073. Only 5.7% (20 individuals) had counts
above 6x10”3 per cubic millimeter, suggesting a trend towards lower leukocyte levels in this patient group (Table 3).

Table 1: Demographic Characteristics of Studied Patients

Variable Total Number of Patients (n=350) Percentage (%)
Gender

Male 250 71.4%

Female 100 28.6%

Mean Age (years) 55.1+1.2
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Variable Total Number of Patients (n=350) Percentage (%)
Age Group (years)

Below 20 years 50 14.3%

20-40 years 120 34.3%

41-60 years 130 37.1%

Above 60 years 50 14.3%

Total 350 100%

Table 2: Hemoglobin Level Distribution

Variable Total Number of Patients (n=350) Percentage (%)
Hemoglobin Level (g/dl), mean + SD 8.86g/dl +1.77

Less than 7 20 5.7%

7-10 180 51.4%

10-12 100 28.6%

Above 12 50 14.3%

Total 350 100%

Table 3: Leukocyte Count Distribution

Variable Total Number of Patients (n=350) Percentage (%)
Leukocyte Count (x1043/Cmm) £ SD 2.84x10"3 /Cmm + 3.31

Less than 2 30 8.6%

2-4 220 62.9%

4-6 80 22.9%

Above 6 20 5.7%

Total 350 100%

Table 4: Platelet Count Distribution

Variable Total Number of Patients (n=350) Percentage (%)
Platelet Count (x10A9/Cmm) * SD 77.25x1079 /Cmm + 2.90
Less than 50 10 2.9%
50-100 120 34.3%
100-150 160 45.7%
Above 150 60 17.1%
Total 350 100%
Table 5: Frequency, Age, and Gender Stratification
Variable Total Number of Patients (n=350) Percentage (%) P value
Positive for P. vivax 184 52.6%
Negative for P. vivax 166 47.4%
Age stratification 0.36
Gender stratification 0.41

Platelet counts also demonstrated significant variation, with a mean count of 77.25x1079 per cubic millimeter and a standard

deviation of 2.90. The majority, 45.7% (160 individuals), had platelet counts between 100 and 150x1079 per cubic millimeter. A
substantial 34.3% (120 individuals) presented with counts between 50 and 1001079, while only 2.9% (10 individuals) fell below
50x10”9. Higher platelet counts above 1501079 were observed in 17.1% (60 individuals) of the cases (Table 4).

The overall prevalence of Plasmodium vivax infection was 52.6% (184 positive cases), demonstrating the significant impact of this
parasite on the population studied. The statistical analysis did not reveal significant differences in the distribution of the infection
across different age groups (p-value 0.36) or genders (p-value 0.41), suggesting that the infection affects diverse demographic
segments similarly (Table 5).
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DISCUSSION

Our research findings suggest a correlation between Vivax malaria and pancytopenia, a condition more commonly observed in
regions where malaria is endemic and prevalent throughout the year. Notably, the association between Plasmodium vivax and
pancytopenia varies globally, emphasizing the need for further research in different endemic areas to better understand this
relationship.

Vivax malaria, a significant etiological agent in regions like South Asia and Africa, shows variable presentation and symptomatology.
For instance, a study of 204 individuals revealed that 54% tested positive for Vivax malaria, many presenting with pancytopenia (9).
Similarly, documented cases, including one from Japan where a traveler from Southeast Asia was diagnosed with malaria after
presenting with symptoms including pancytopenia and splenomegaly, further underscore the variability of the disease's presentation
(10). Such cases, along with others from New Delhi and Mumbai, demonstrate the complex interplay between malaria and other
health conditions, such as chronic myeloid leukemia and co-infections like dengue, which can complicate diagnosis and treatment
(11, 12). Conversely, a study from Berhampur, India, reported a much lower incidence of pancytopenia among Vivax malaria patients,
highlighting regional differences in clinical manifestations (13, 14).

The data also indicate a potential gender-related difference in malaria infectivity, although our study did not find a significant gender
disparity (P=0.41), challenging the notion that malaria might inherently affect one gender more than the other (15). This finding is
consistent with other studies, such as those conducted in Sweden among Eritrean immigrants, suggesting that while male
predominance in infection rates is noted, it may not be universally applicable (16).

The variability in global research findings reflects the diverse clinical presentations of Vivax malaria and underscores the importance
of local context in disease management and research (17). This variability, coupled with our findings, suggests that testing for malaria
parasites should be a standard procedure for all patients with pancytopenia, especially in malaria-prevalent regions. Such testing,
utilizing both thick and thin blood smears, is vital for timely and accurate diagnosis, which is crucial for effective treatment and
reversal of pancytopenia (18-20).

CONCLUSION

In conclusion, our study highlights the need for increased awareness and testing for malaria in patients presenting with
pancytopenia. This approach is particularly important in endemic regions where the prevalence of the disease is high. Future
research should expand on these findings with larger sample sizes and more diverse geographic locations to further validate the
association between Plasmodium vivax and pancytopenia. Additionally, examining the implications of gender on malaria infection
rates could provide deeper insights into the epidemiological characteristics of the disease.
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