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ABSTRACT 

Background: Plasmodium vivax, one of the four species of human malaria parasites, is responsible for a considerable 

portion of malaria cases. While P. vivax is often considered less severe than Plasmodium falciparum, it is not without its 

complications. Thrombocytopenia is a common hematological complication associated with malaria infections, including 

those caused by P. vivax. Objective: To evaluate the severity of thrombocytopenia and relationship between 

thrombocytopenia and demographic factors, such as age and gender, in Plasmodium vivax positive patients. Study Design: 

Cross sectional study. Settings: Medicine OPD of Liaquat University of Medical and Health Sciences / Jamshoro and 

Muhammad Medical College, Mirpur Khas Pakistan. Duration: Six months from May 2022 to October 2022. Methods: 

Individuals aged over 12 years of either gender with a confirmed diagnosis of Plasmodium vivax were included. A single 

blood sample was collected from each participant for platelet count analysis, and demographic details and platelet counts 

were recorded using standardized data collection forms. Thrombocytopenia was defined as a platelet count below a 

predetermined threshold (e.g., <150,000 platelets/μL). All the information was collected via study proforma and SPSS 

version 26 was used for the analysis. Results: The participants had a mean age of 29.07 years. 122 individuals (61.3%) were 

male, and 77 individuals (38.7%) were female. Thrombocytopenia was highly prevalent in patients with a positive diagnosis 

of Plasmodium vivax, with a frequency of 83.4%. Among the affected individuals, 18.6% had mild thrombocytopenia, 38.2% 

had moderate thrombocytopenia, and 25.6% were observed with severe thrombocytopenia. According to the 

thrombocytopenia and its severity based on age and gender the p-values of 0.069 and 0.656 indicates no significant 

association of age and gender with thrombocytopenia severity. Conclusion: Study revealed a significant frequency of 

moderate to severe thrombocytopenia in individuals diagnosed with Plasmodium vivax infection and tends to be of 

moderate to severe intensity, without significant correlation of age and gender. 
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INTRODUCTION 

alaria is likely one of the oldest infectious diseases, 
influencing the trajectory of human evolution.1 It is 

brought about by parasitic protozoa belonging to the 
genus Plasmodium and is naturally transmitted to 
humans via the bites of female Anopheles mosquitoes 
carrying the parasites.1 Plasmodium vivax, the most 
widely distributed species among human malaria 

parasites, impacts nearly 40% of the global population.2-4 
The challenge lies in the undetectability of P. vivax's 
dormant liver stages using available diagnostic methods, 
potentially resulting in a significant underestimation of 
its true prevalence compared to P. falciparum.2 
Consequently, P. vivax parasites might be considerably 
more prevalent in numerous endemic areas than 
currently acknowledged.  

M 
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There is a prevailing agreement that the severity of P. 
vivax has been undervalued, especially when co-
morbidities are present.5 Despite notable deficiencies in 
the current understanding of P. vivax pathophysiology, 
there is a firm consensus that vivax malaria is linked to a 
strong systemic inflammatory response.5,6 Changes in 
blood characteristics can differ based on the degree of 
malaria prevalence, the presence of underlying 
hemoglobin disorders, nutritional status, demographic 
elements, and immunity to malaria. The precise cause of 
thrombocytopenia in malaria remains unclear; however, 
suggested mechanisms include elevated consumption or 
destruction of platelets, suppression of thrombopoiesis, 
or a combination of these factors.7 Despite significant 
gaps in our current understanding of P. vivax 
pathophysiology, it is firmly established that vivax 
malaria triggers a potent systemic inflammatory 
response.5,8  

This response is occasionally more pronounced than in 
infections with its counterpart, P. falciparum, where 
severe malaria is commonly observed. Research indicates 
the potential occurrence of tissue accumulation of P. 
vivax, with the hidden biomass being most substantial in 
severe cases and capable of driving systemic 
inflammation.5,9  

Rising evidence supports the role of platelets as agents of 
inflammation, owing to their ability to release various 
proteins either upon activation or through interactions 
with the endothelium or white blood cells. Most 
Pakistanis live in rural areas situated between tropical 
and subtropical regions, where malaria is widespread. In 
Pakistan, the highest incidence of malaria occurs during 
the peak months of July and August.10 However the 
significant complications of severe malaria, as outlined by 
the World Health Organization (WHO) in 2014, 
encompass conditions such as impaired consciousness, 
jaundice, pulmonary edema, acute renal failure, severe 
anemia, bleeding, acidosis, hyper parasitemia, 
respiratory distress, and hypoglycemia.11,12 These 
complications have the potential to manifest swiftly and 
escalate to a fatal outcome within a matter of hours or 
days.11 Although it is crucial to investigate the malaria-
related complications associated with evident cases of 
malaria. Several recent studies have indicated that 
thrombocytopenia, previously associated with P. 
falciparum malaria, is now observed in cases of P. vivax 
malaria as well.13,14 While certain research suggests that 
thrombocytopenia should be considered a complication 
of severe malaria, other studies disagree with this 
perspective.13,15  

As the thrombocytopenia is a frequent hematological 
occurrence in cases of malaria; however, there is 
insufficient local data in Pakistan regarding the 
correlation between the severity of thrombocytopenia 

and the specific species of malaria.17 Therefore this study 
has been done to determine the severity of 
thrombocytopenia and relationship between 
thrombocytopenia and demographic factors, such as age 
and gender, in Plasmodium vivax positive patients. 

METHODS 

This cross-sectional study, was done at medicine OPD 
and ward of Liaquat University of Medical and Health 
Sciences/ Jamshoro and Muhammad Medical College 
MirpurKhas aimed to investigate the incidence of 
thrombocytopenia in individuals diagnosed with 
Plasmodium vivax infection. Study duration was Six 
months from May 2022 to October 2022. The inclusion 
criteria encompass individuals aged more than 12 years 
of either gender with the confirmed diagnosis of 
Plasmodium vivax, while exclusion criteria were 
excluded the patients with co-infections of other 
Plasmodium species or pre-existing hematological 
disorders and those who were not willing to participate 
in the study. After taking informed consent a single blood 
sample was collected from each participant for platelet 
count analysis, and demographic details, malaria 
diagnosis date, and platelet counts were recorded using 
standardized data collection forms. Thrombocytopenia 
was defined as a platelet count below a predetermined 
threshold (e.g., <150,000 platelets/μL), was assessed 
using standardized laboratory protocols. Further 
thrombocytopenia was categorized into mild (platelet 
counts ranging from 100,000 to 150,000/µL), moderate 
(platelet counts between 50,000 and 100,000/µL), and 
severe (platelet counts less than 50,000/µL).16 Data 
validation and quality control measures will be 
implemented to ensure the accuracy and reliability of the 
results. Statistical analyses, including the calculation of 
thrombocytopenia incidence and subgroup analyses 
based on demographic factors, was conducted to identify 
potential associations. Chi-square test was applied and a 
p-value <0.05 was considered as significant. 

RESULTS 

The participants had a mean age of 29.07 years, with a 
standard deviation of 16.2 years. Out of the total sample 
size of 199, 122 individuals (61.3%) were male, and 77 
individuals (38.7%) were female. The gender distribution 
reveals a slight predominance of males in the studied 
population. Table.1  

Table 1: Mean age and gender of the patients (n=199) 

Variables Frequency Percent 

Gender 

Male 122 61.3% 

Female 77 38.7% 

Total 199 100.0% 

Age (mean + SD) 29.07+16.2 years 
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The mean values indicate the average levels of various 
hematological parameters, with red blood cell count 
(RBC) averaging at 4.14, hemoglobin at 11.15, leucocytes 
at 5.52, and platelets at 53.42, as shown in table 2. 

Table 2: Descriptive statistics of hematological patterns 
(n=199) 

Statistics RBC Hemoglobin Leucocytes Platelets 

Mean 4.14 11.15 5.52 53.42 

Std. Deviation 0.911 5.61 2.84 35.23 

Minimum 1.39 3.20 1.10 10.00 

Maximum 6.62 82.00 18.30 284.00 

 

Thrombocytopenia was highly prevalent in patients with 
a positive diagnosis of Plasmodium vivax, with a 
frequency of 83.4%. Among the affected individuals, 
18.6% had mild thrombocytopenia, 38.2% had moderate 
thrombocytopenia, and 25.6% were observed with severe 
thrombocytopenia. Fig:1  

Figure 1: Frequency thrombocytopenia and its severity 
(n=199) 

 
 

The table presents an analysis of thrombocytopenia and 
its severity based on age and gender in a cohort of 199 
individuals. The p-value of 0.069 suggests no statistically 
significant association between age and 
thrombocytopenia severity. Further, the analysis includes 
gender-based thrombocytopenia severity, the p-value of 
0.656 indicates no significant association between gender 
and thrombocytopenia severity, as shown in table 3. 

Table 3: Thrombocytopenia and its severity according to 
age and gender (n=199) 

Variables 

Severity of 
thrombocytopenia 

Total 
 

p-
value <50 

51-
100 

100-
150 

>150 

Age 
group 

12-20 
years 

11 30 17 13 71 

 
 
 
 
 

0.069 

5.5% 15.1% 8.5% 6.5% 35.7% 

21-30 
years 

19 28 11 8 66 

9.5% 14.1% 5.5% 4.0% 33.2% 

31-40 
years 

5 12 3 2 22 

2.5% 6.0% 1.5% 1.0% 11.1% 

41-50 
years 

6 4 5 6 21 

3.0% 2.0% 2.5% 3.0% 10.6% 

51-60 
years 

6 1 0 1 8 

3.0% 0.5% 0.0% 0.5% 4.0% 

61-70 
years 

2 1 1 3 7 

1.0% 0.5% 0.5% 1.5% 3.5% 

>70 
years 

2 0 0 2 4 

1.0% 0.0% 0.0% 1.0% 2.0% 

Total 
51 76 37 35 199 

25.6% 38.2% 18.6% 17.6% 100.0% 

 
 

Gender 

Male 
31 47 20 24 122 

 
 

0.656 

15.6% 23.6% 10.1% 12.1% 61.3% 

Female 
20 29 17 11 77 

10.1% 14.6% 8.5% 5.5% 38.7% 

Total 
51 76 37 35 199 

25.6% 38.2% 18.6% 17.6% 100.0% 

 

DISCUSSION 

Plasmodium vivax stands as the most prevalent malarial 
parasite affecting humans.18 Mild thrombocytopenia is a 
typical characteristic of acute P. vivax-induced malaria, 
irrespective of the infection's intensity, and it has the 
potential to develop into severe thrombocytopenia.18 This 
study aimed to evaluate the severity of thrombocytopenia 
and explore its correlation with demographic factors, 
specifically age and gender, among individuals who 
tested positive for Plasmodium vivax. The study included 
199 malaria cases, with a mean age of 29.07 years. Among 
these cases, 122 individuals (61.3%) were male, while 77 
individuals (38.7%) were female. These findings were 
corelated with Ahmad S et al17 as the mean age of the 
patients with malaria was 40.85 ± 15.6 years and males 
were 56.6% and females were 43.3%. Consistently Iqbal S 
et al18 also reported that the males were 40 (71.43%) males 
and 16 (28.57%) females, while inconsistently they found 
mean age of the patients 6.3 years, which was markedly 
lower compared to this study and this may because, their 
study population was children. These findings were also 
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corelated with the study by Gopalakrishnan NT et al19 as 
male to female ratio of 5:1 and they found most of the 
cases 31.6 % with age group of 21-30 years. 

In this study, thrombocytopenia was highly prevalent 
among patients with a positive diagnosis of Plasmodium 
vivax, with a frequency of 83.4%. Among the affected 
individuals, 18.6% had mild thrombocytopenia, 38.2% 
had moderate thrombocytopenia, and 25.6% were 
observed with severe thrombocytopenia. This aligns with 
the findings of Iqbal S et al.18, who reported 
thrombocytopenia in 82.14% of cases, with 26.7% having 
mild thrombocytopenia, 41.07% having moderate 
thrombocytopenia, and 14.29% having severe 
thrombocytopenia. Gopalakrishnan NT et al.19 
documented thrombocytopenia in 90.8% of cases, with a 
predominant occurrence of moderate to severe 
thrombocytopenia (80.7%). In a comparative study, 
Ahmad S et al.17 reported that thrombocytopenia 
manifested in 73% of all malaria patients. Among them, 
35.23% experienced mild thrombocytopenia, while 
31.82%, 23.86%, and 9.09% developed moderate, severe, 
and very severe thrombocytopenia, respectively. In a 
related study, Khan HU et al.20 focused on pediatric cases 
of Plasmodium vivax malaria and found that out of the 
172 participants, 68% exhibited thrombocytopenia. In 
contrast, Krishna P et al.7 reported thrombocytopenia in 
81% of cases, with 30% having mild thrombocytopenia, 
31% having moderate thrombocytopenia, and 20% 
having severe thrombocytopenia. Additionally, 19 
subjects in Krishna P et al.'s study had normal platelet 
counts.7 In this study thrombocytopenia and its severity 
based on age and gender in a cohort of 199 individuals. 
The p-value of 0.069 suggests no statistically significant 
association between age and thrombocytopenia severity. 
Further, the analysis includes gender-based 
thrombocytopenia severity, the p-value of 0.656 indicates 
no significant association between gender and 
thrombocytopenia severity.  

While thrombocytopenia was more prevalent in our 
study, it is essential to consider contextual factors. Most 
patients in this study had experienced previous flood 
conditions in Sindh, and a significant portion were 
admitted with delays and in severe conditions. 
Unfortunately, the duration of the disease was not 
documented in this study, which may have influenced 
the severity of thrombocytopenia. The delayed 
admissions and severe conditions could have contributed 
to the higher incidence observed in our study. To enhance 
the understanding of thrombocytopenia in Plasmodium 
vivax malaria, further large-scale studies should be 
conducted, stratifying demographic characteristics. This 
approach would provide a more nuanced perspective on 
the factors influencing thrombocytopenia and contribute 

to the development of targeted interventions and 
treatment strategies.  

CONCLUSION 

The findings reveal a notable frequency of moderate to 
severe thrombocytopenia in individuals diagnosed with 
Plasmodium vivax infection and tends to be of moderate 
to severe intensity, without significant correlation of age 
and gender. This underscores the importance of vigilant 
monitoring and timely intervention for patients 
presenting with Plasmodium vivax infection, particularly 
in regions where this malaria species is prevalent. 

LIMITATIONS 

The study's sample size is relatively small, potentially 
limiting the generalizability of the results to a broader 
population. A larger and more diverse sample would 
enhance the external validity of the study. Additionally, 
the study did not stratify the data based on the duration 
of the disease and other demographic characteristics, 
which are assumed to be crucial factors in understanding 
the dynamic nature of thrombocytopenia in Plasmodium 
vivax malaria 

SUGGESTIONS / RECOMMENDATIONS 

Further large-scale studies should be conducted, 
stratifying demographic characteristics. 
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