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ABSTRACT

Background: Stroke is a neurological deficit of vascular origin that persists for more than 24 hours, affecting approximately 16.9
million people annually. Among the various contributors to stroke, one is polycythaemia, characterized by an increase in red
blood cell mass, often measured through hematocrit levels. Building on this, the present study aims to determine the frequency
of polycythemia in patients with stroke, addressing the limited data available on the subjec.t.

Objectives: Investigate the prevalence of polycythemia in stroke patients and explore its relationship with demographic and
clinical factors.

Methods: A cross-sectional, descriptive study was conducted at the Department of General Medicine, Hayatabad Medical
Complex, Peshawar, from December 2020 to May 2021. To determine an appropriate sample size, 121 patients were calculated
using the WHO sample size calculator. To minimize bias, strict inclusion and exclusion criteria were applied. Data were then
collected from stroke patients, including blood samples for a full blood count and haematocrit level analysis. Subsequently,
results were recorded in a pre-prepared proforma and analysed using IBM SPSS.

Results: Patients studied, 83.5% were male, with a mean age of 43.48 + 9.84 years. 60.3% had ischemic stroke, and 53.7%
had diabetes, 66.1% were hypertensive, and 56.2% had chronic kidney disease (CKD). The prevalence of polycythaemia was
62.0%. Further analysis revealed that polycythaemia was significantly associated with stroke type, diabetes, hypertension, CKD,
and haematocrit levels (p<0.05), but non-significantly associated with age and gender (p>0.05).

Conclusion: polycythemia is prevalent among stroke patients and is significantly linked to factors like diabetes, CKD, and
hypertension. These findings suggest it is crucial to consider polycythaemia and other myeloproliferative disorders in the

evaluation and management of stroke patients, ensuring that these conditions are addressed to improve patient outcomes.
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INTRODUCTION

Stroke, defined as a focal neurological deficit of vascular origin
persisting for more than 24 hours, is a major global health concern
affecting an estimated 16.9 million people annually’. In Asian
countries, stroke prevalence is especially high. For example,
stroke affects 1,596 per 100,000 people in China?, 119 to 145 per
100,000 in India®, and up to 250 per 100,000 in Pakistan®.
Polycythemia, characterized by increased red cell mass or
hematocrit level (248%), is a potential and underrecognized risk
factor for stroke. Elevated hematocrit can increase blood viscosity,
reduce cerebral blood flow, and promote thrombosis, resulting in
either ischemic or hemorrhagic events®. Polycythemia may be
primary (such as polycythemia vera) or secondary to other causes.
The link between polycythemia and stroke is increasingly
recognized, with studies identifying increased stroke risk and
mortality in patients with elevated hematocrit®®'%. However, there
is a lack of data specifically quantifying the frequency of
polycythemia among stroke patients, particularly in local and
regional contexts. Addressing this gap is important because
recognizing patients with both stroke and polycythemia can
influence clinical decision-making, risk stratification, and
management strategies. By determining the frequency of
polycythemia in stroke patients, this study aims to provide data that
could inform future screening protocols and guide tailored
management to improve patient outcomes'®1°.

METHODOLOGY

The study was conducted in the Department of General Medicine
at Hayatabad Medical Complex, Peshawar, over a minimum
duration of six months following approval of the synopsis. This
cross-sectional study aimed to assess the prevalence and impact
of polycythemia in stroke patients, using nonprobability
consecutive sampling to include all eligible stroke patients
presenting during the study period. The sample size was
calculated using the WHO formula, estimating a high hematocrit
level of 19% in stroke patients, with a 7% confidence interval and
95% margin of error, resulting in a sample size of 121. The
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inclusion criteria encompassed patients presenting with stroke
symptoms aged 30 to 70 years, of both genders, and willing to give
informed consent. Exclusion criteria included patients already
diagnosed with polycythemia, those with known brain tumors or
mass-occupying lesions, and those undergoing treatment with
cytotoxic medications. Data collection was initiated after obtaining
ethical approval and involved collecting demographic details,
clinical information (type of stroke), and hematological data
(hematocrit levels and full blood count). The data was recorded in
a pre-prepared proforma and analyzed using IBM SPSS version
23. Descriptive statistics were used to calculate the mean and
standard deviation (SD) for quantitative variables, while
frequencies and percentages were calculated for categorical
variables. Stratification was performed based on age, gender,
diabetes, hypertension, CKD, and prior stroke admissions to better
understand the relationship between polycythemia and these
variables. A Chi-square test was applied post-stratification to
assess associations, with a p-value of <0.05 considered
statistically significant.

RESULTS

The study found that the majority of stroke patients were male
(83.5%) with a mean age of 43.48 + 9.84 years, and most were
aged between 30 and 45 years (75.2%). Ischemic strokes were
more common (60.3%) than hemorrhagic strokes (39.7%). The
prevalence of comorbidities was significant, with 53.7% of patients
having diabetes, 66.1% having hypertension, and 56.2% suffering
from chronic kidney disease (CKD). Polycythemia, defined by a
hematocrit level 248%, was present in 62% of the patients,
highlighting its potential role in stroke. The study also revealed that
polycythemia was strongly associated with hemorrhagic stroke
(p=0.02) and was significantly more prevalent in patients with
diabetes (p=0.03), hypertension (p=0.00), and CKD (p=0.00),
indicating that these conditions may contribute to the development
of polycythemia. Furthermore, Polycythemic patients had
significantly higher hematocrit levels (52.19 + 3.73) compared to
non-polycythemic patients (38.07 + 5.02), confirming the
association between elevated hematocrit and polycythemia in
stroke patients. These findings suggest that polycythemia could be
an important factor in stroke risk, particularly among those with
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comorbid conditions like hypertension and CKD.

Table 1: Sociodemographic and Clinical Characteristics of Study
Participants
Variable Value
Gender - Male 101 (83.5%)
Gender - Female 20 (16.5%)
Mean Age 43.48 + 9.84 years
Age 3045 years 91 (75.2%)
Age 46-70 years 30 (24.8%)
Ischemic Stroke 73 (60.3%)
Haemorrhagic Stroke 48 (39.7%)
Diabetes - Yes 65 (53.7%)
Diabetes - No 56 (46.3%)
Hypertension - Yes 80 (66.1%)
Hypertension - No 41 (33.9%)
CKD - Yes 68 (56.2%)
CKD - No 53 (43.8%)
Polycythemia - Yes 75 (62.0%)
Polycythemia - No 46 (38.0%)
Mean Haematocrit Level 46.82 + 8.09
istribution of Key Varables In Stroke Patients

Table 2: Stratification of Polycythemia by Demographics and Stroke Type

Stratification Variable Polycythemia — | Polycythemia P-value
Yes —No

Male 61 40 0.46
Female 14 6
Age 30-45 52 39 0.08
Age 46-70 23 7
Ischemic Stroke 39 34 0.02
Hemorrhagic Stroke 36 12

Stratification of Polycythemia Among Different Varnables

10}
Male " Female Age 10-45  Age 46-70 Ischemic StrolEmorthagic Stroke

Strat®cation Viriable

Table 3: Stratification of Polycythemia by Comorbidities

Condition Polycythemia — | Polycythemia P-value
Yes —No
Diabetes - Yes 46 19 0.03
Diabetes - No 29 27 )
Hypertension - Yes 63 17 0.00
Hypertension - No 12 29 )
CKD - Yes 53 15
CKD - No 22 31 0.00
Stratification of Polycythemia by Conditions (Dsabetes, Hypertension, CKD)
50 -
a0
 Dabeces Disbetes - Netyp tenzio e enson - o OF LAl
DISCUSSION

Stroke remains a significant global health burden, ranking as the
third leading cause of death. Various hematologic disorders,
including polycythemia, increase the risk of stroke due to
thrombotic complications. In this study, males aged 30-45
constituted the majority, although polycythemia vera often peaks
between ages 50-70 but can occur at any age. Previous data
show a higher male predominance and median diagnosis ages of
60 for men and 62 for women. Polycythemia vera's annual
incidence is about 1 in 100,000, with men forming the majority of
cases. Thrombotic events, such as stroke and TIA, account for
most arterial complications at diagnosis. In our sample, 60.3% had
ischemic and 39.7% had hemorrhagic stroke, similar to previous
findings. Primary polycythemia shows more cardiovascular disease
(43%) than secondary polycythemia (8%), but hematocrit levels
alone cannot distinguish risk. Age and increased leukocyte counts
are established stroke risk factors in polycythemia. Our results also
confirm high rates of diabetes (53.7%), hypertension (61%), and
polycythemia (62%). Comparisons with previous studies reveal
parallel patterns in comorbidity frequencies and reinforce the linked
risks of diabetes, hypertension, and polycythemia in stroke
patients.

CONCLUSION

This study demonstrates that polycythemia is common among
stroke patients and is significantly associated with diabetes,
chronic kidney disease, and hypertension.

Polycythemia and other myeloproliferative disorders should
be considered when evaluating stroke cases and addressed in
management. Future research on stroke risk factors, etiologies,
and current treatments is recommended to improve prevention and
management strategies for polycythemia in stroke patients.
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