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Abstract: Globally, stroke is a leading cause of death and disability which is associated with several risk factors. Identifying these risk
factors is essential for the effective prevention and management of stroke. The aim of this study was to assess the clinical parameters
and risk factors associated with stroke and its management. The present prospective, retrospective, observational study was conducted in
the neurology ward of Yashoda Hospitals, Hyderabad. Over a period of 6 months, 150 patients who met the study criteria were included.
The required data was collected and analysed statistically using SPSS version 24. Out of the 150 patients (118 males, 32 females; mean
age 53.74 + 13.29), 95 (63%) were diagnosed with ischemic stroke while 55 (37%) were diagnosed with hemorrhagic stroke. The
majority of the patients had risk factors (75%). Among the observed clinical investigations, abnormalities were majorly observed in LDL,
HbAIlc and homocysteine. A significant association was found between stroke type and major risk factors (p < 0.05). Ischemic stroke
patients were primarily treated with statins and anti-platelets while anti-hypertensives were used for hemorrhagic stroke. A total of 53
patients (35.3%) underwent surgical interventions. The findings of this study highlight the predominance of ischemic stroke and the

importance of early identification and management of modifiable risk factors.
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1. Introduction

Stroke is recognised to be the second leading cause of death
worldwide and a major cause of disability in adults [1].
According to WHO (World Health Organisation), stroke is
defined as rapidly developing clinical signs of focal (or
global) disturbance of cerebral function, lasting more than
24 hours or leading to death, with no evident cause other
than of vascular origin [2].

Stroke is classified as ischemic or hemorrhagic. Ischemic
stroke occurs due to obstruction of blood vessels, while
hemorrhagic stroke results from blood vessel rupture.
Ischemic stroke is the most common type (approximately
85%) whereas hemorrhagic stroke is relatively less common
(approximately 15%) [3]. Ischemic stroke is considered to
have better outcomes while hemorrhagic stroke poses a
greater risk of mortality especially in acute and subacute
phases [4][5].

Hypertension, diabetes mellitus, alcohol, smoking, diet, and
physical inactivity are among some of the identified
modifiable risk factors, whereas age, sex, family history, and
ethnicity are non-modifiable risk factors of stroke [6]. The
elderly and middle-aged are generally observed to be
vulnerable to stroke, however recent studies indicate an
increase in the risk of stroke in younger population.
Hypertension,  hypercholesterolemia,  diabetes mellitus,
smoking habits, sedentary lifestyle, diet, and obesity are the
increasing modifiable risk factors in the younger
generation [7]. Nevertheless, a significant number of

patients without any risk factors are also at risk of
cerebrovascular disease [8].

Clinical profiles of ischemic stroke are commonly associated
with lipid profile abnormalities and other cardio metabolic
risk factors, reflecting the role of atherosclerosis and
metabolic disturbances in the pathogenesis of ischemic
events [9]. In contrast, hemorrhagic stroke is more
frequently associated with chronic hypertension and
structural vascular abnormalities that predispose to vessel
rupture and intracranial bleeding.

This study aimed to assess the clinical profiles, risk factors
of patients with hemorrhagic and ischemic stroke, and their
therapeutic management. Furthermore, the study aimed to
analyze the association between risk factors and various
demographic parameters such as age, gender, and type of
stroke.

2. Materials & Methods

It is a prospective, retrospective, observational study
conducted in the Department of Neurology at Yashoda
Hospitals, Hyderabad. Stroke patients older than 18 years of
age, with or without co-morbidities, with first attack of
stroke were included. Patients below 18 years of age,
pregnant and lactating women, patients with Transient
Ischemic Attack (TIA) and stroke due to trauma were
excluded. A total of 150 patients who met the study criteria
were included and the required data was collected using a
specifically designed data collection form. The collected
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data was analysed statistically using SPSS version 24. All
continuous data are represented by the mean + standard
deviation or SD.

3. Results

In this study, the overall distribution of types of stroke
showed that ischemic stroke was predominant, accounting
for 95 (63%) cases, while hemorrhagic stroke accounted for
55 (37%) cases (Figure 1).

Types of stroke in study population

= [schemic Stroke

= Hemorrhagic Stroke

Figure 1: Distribution of study population based on type of
stroke

The demographic characteristics of the study population
showed that the majority of stroke patients belonged to 41-
60- year age group. Among ischemic stroke patients, the
majority was observed in the age group of 41-50 years
(27.4%) followed by 51-60 years (26.3%). Similarly,
hemorrhagic stroke was more frequent in 41-50 years
(27.3%) and 61-70 years (27.3%) age group. Male patients
constituted majority of the study population with 64.4%
ischemic stroke cases and 35.6% hemorrhagic stroke cases,
whereas females accounted for 59.3% ischemic and 40.7%
hemorrhagic stroke cases, indicating a higher prevalence of
stroke among males (Table 1).

Table 2: Distribution of study

Table 1: Baseline demographic characteristics of study

population
Parameter Ischemic Hemorrhagic
Stroke N (%) | Stroke, N(%)
18-30 3 (3.2%) 2 (3.6%)
31-40 11 (11.6%) 8 (14.5%)
41-50 26 (27.4%) 15 (27.3%)
Age (years) | 51-60 25 (26.3%) 12 (21.8%)
61-70 18 (18.9%) 15 (27.3%)
71-80 10(10.5%) 1 (1.8%)
81-90 2(2.1%) 2 (3.7%)
Male 76 (64.4%) 42 (35.6%)
Gender 75 ale | 19(59.3%) | 13 (40.7%)

The distribution of patients based on the presence of risk
factors showed that majority of patients had risk factors
(67.3%), whereas 49 (32.7%) patients had no risk factors
(Figure 2).

Risk factors in study population
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Figure 2: Distribution of population based on presence of
risk factors

The distribution of risk factors among the study population
indicated that hypertension and diabetes, either alone or in
combination, were the most common risk factors. In
ischemic stroke, hypertension (23.2%) and hypertension
with diabetes (23.2%) were the most observed risk factors.
In hemorrhagic stroke, hypertension with diabetes (32.7%)
and obesity (50.9%) were predominant. Age-wise
distribution showed that risk factors were more common in
the age groups of 41-70 years. Gender-wise analysis of risk
factors indicated a higher prevalence among males (Table
2). Chi-Square test for ischemic and hemorrhagic stroke was
performed with risk factors: hypertension, diabetes and
Coronary Artery Disease. The chi-square statistic is 6.7043.
The p-value is 0.035. The result is significant at p < 0.05.

opulation based on risk factors

Category HTN DM CAD | HTN-DM | HTN- CAD | HTN-DM- CAD | Obesity
Stroke Ischemic ‘ 23.20% | 8.40% | 3.20% | 23.20% 1.10% 2.10% 6.30%
Hemorrhagic | 23.60% | 16.40% 0% 32.70% 1.80% 1.80% 50.90%

18-30 20% 0% 0% 0% 0% 0% 60%
31-40 31.60% | 10.50% | 5.30% 0% 0% 0% 78.90%
41-50 31.70% | 12.20% | 2.40% 9.80% 4.90% 4.90% 46.30%
Age 51-60 16.20% | 10.80% | 2.70% | 35.10% 0% 0% 67.60%
61-70 21.20% | 9.10% 0% 48.50% 0% 3% 66.70%
71-80 18.20% | 9.10% 0% 45.50% 0% 0% 45.50%

81-90 0% 25% 0% 50% 0% 0% 0%
Gender Male 23.70% 11% 0.80% 28% 1.70% 2.50% 62.70%
Female 21.90% | 12.50% | 6.30% | 21.90% 0% 0% 46.90%

Clinical laboratory parameters of stroke patients revealed
several abnormalities. Abnormal GRBS levels were

observed in 28.92% and 11.90% of ischemic stroke and
hemorrhagic stroke patients respectively, while elevated
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HbAlc levels indicating diabetes were more frequent in
ischemic stroke patients (66.67%). Hyponatremia was the
most common abnormality in electrolyte profile, particularly
among ischemic stroke patients. Elevated homocysteine
levels were also observed in a considerable proportion of
patients. Coagulation profile analysis showed abnormalities
in PT and INR, suggesting coagulation disturbances. Lipid
profile evaluation demonstrated elevated LDL and
triglyceride levels, indicating dyslipidemia among stroke

patients (Table 3).

Table 3: Distribution of clinical profiles of stroke patients

Table 4: Management of stroke in study population

Parameter | Category Isrclh(eo/rslc Hen;lo(rozh)aglc Mean = SD
Glycemic Profile
GRBS Normal 59 (71.08%) | 37 (88.10%) 145 + 35.4
(n=125) | Abnormal |24 (28.92%)| 5 (11.90%) '
Normal 10 (23.81%)| 5(29.41%)
Elb:‘zg Pre-diabetic | 6 (14.29%) | 4(23.53%) | 62+ 1.1
Diabetic |28 (66.67%)| 8 (47.06%)
Electrolyte Profile
. Hyponatremia |41 (47.13%)| 19 (34.55%)
(Snozdllz; Normal |45 (51.72%)| 32 (58.18%) | 137+ 4.6
Hypernatremia| 1 (1.15%) 4 (7.27%)
Homocysteine
Homocyst| Normal 17 (48.57%)| 1 (20%)
eine |\ bnormal |18 (5143%)| 4 (80%) | 24E32
(n=40) )
Coagulation Profile
PT Normal 66 (78.57%) | 32 (65.31%) 143418
(n=133) | Abnormal |18 (21.43%)| 17 (34.69%) ) )
INR Normal 37 (44.05%) | 23 (46.94%) LO2£0.15
(n=133) | Abnormal |47 (55.95%)| 26 (53.06%) | ° )
Lipid Profile
Normal 39 (78%) 2 (33.3%)
TC (0=56) Abnormal 11 (22%) 4 (66.7%) 137.5+34.7
HDL Normal 50 (100%) | 4 (66.7%) 164489
(n=56) Abnormal 0 (0%) 2 (33.3%) ) )
LDL Normal 23 (46%) 2 (33.3%)
(n=56) Abnormal 27 (54%) 4 (66.7%) 82.6+324
VLDL Normal 36 (72%) 2 (33.3%) 193481
(n=56) Abnormal 14 (28%) | 4 (66.7%) ) )
Triglyceri Normal 32 (64%) 3 (50%)
(nie;@ Abnormal | 18 (36%) | 3(50%) | 7=

Management of stroke patients included both surgical and
pharmacotherapeutic  interventions. = Among  surgical
procedures, decompressive craniectomy (DECRA) was the
most commonly performed procedure (28.30%), followed by
thrombolysis and stenting. Pharmacological management
differed between stroke types. In ischemic stroke patients,
statins (93.7%) and antiplatelet agents (85.3%) were the
most frequently prescribed medications, followed by
anticoagulants and antihypertensives. In hemorrhagic stroke
patients, anti-hypertensives (90.9%) and antiepileptics
(80%) were commonly used. Supportive medications such as
antibiotics, osmolar agents, neuroprotectives, and nutritional
supplements were also frequently administered (Table 4).

Management Type | Procedure / Drug Class | Number (%)
Thrombolysis 11 (20.75%)
Thrombectomy 1 (1.89%)
Clipping/Coiling 6 (11.32%)
EVD 3 (5.66%)
Stenting 7 (13.21%)
DECRA 15 (28.30%)
Clipping + Evacuation +
DECRA 1 (1.89%)
Surgical (n=53) Clipping/Coiling +
DECRA 3 (5.66%)
DECRA + EVD 1 (1.89%)
Thrombolysis +
Thrombectomy 3 (5.66%)
Thrombolysis +
Thrombectomy + 1 (1.89%)
DECRA
Thrombolysis + DECRA | 1 (1.89%)
Antiplatelets 81 (85.3%)
Anticoagulants 47 (49.5%)
Statins 89 (93.7%)
Steroids 6 (6.3%)
Antihypertensives 47 (49.5%)
Antidiabetics 14 (14.7%)
Ischemic Neur(.)pr(.)tect.ives 23 (24.2%)
(n=95) Antiepileptics 45 (47.4%)
Antidepressants/ 16 (16.8%)
Antipsychotics )
Respiratory meds 10 (10.5%)
Osmolar agents 25 (26.3%)
Antibiotics 43 (45.3%)
Pharmaco. Nutritional supplements 33 (34.7?))
herapeutic Analgesws. 11 (11.6%)
(n=150) Antihypertensives 50 (90.9%)
Anticoagulants 13 (23.6%)
Coagulants 5(9.1%)
Statins 7 (12.7%)
Steroids 3 (5.5%)
Antidiabetics 4 (7.3%)
. Neuroprotectives 12 (21.8%)
Hem":‘?;‘glc Antiepileptics 44 (80.0%)
(n Antidepressants/ 8 (14.5%)
Antipsychotics )
Respiratory meds 13 (23.6%)
Osmolar agents 14 (25.5%)
Antibiotics 36 (65.5%)
Nutritional supplements | 15 (27.3%)
Analgesics 8 (14.5%)

4. Discussion

This is a prospective and retrospective observational study
mainly focused on assessment of clinical profiles and
prevalence of risk factors in stroke patients and their
management.

Majority of the patients were diagnosed with ischemic
stroke. Similar results were observed in the retrospective
study by Sennay A et al which reported that incidence
of ischemic stroke was greater than hemorrhagic stroke [10].
In our study, males showed a higher prevalence of both
ischemic and hemorrhagic stroke. Similar male
predominance in both types of stroke was demonstrated in a
study conducted by Kumar M et al [8].
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Most of the affected individuals in our study were seen in
41-50 year age group. This indicates that not only elderly
but also middle aged populations with risk factors are
susceptible to stroke. Similar results were reported by
studies conducted by Abdu H et al and Syeda et al which
revealed that incidence and prevalence of stroke was higher
in people aged 45 years and above with the mean age being
similar to our study [3][11].

A significant proportion of patients were identified with risk
factors causing stroke. Among the patients having risk
factors, hypertension was the most observed risk factor
which was comparable to a study by Tun TZ et al [12]. In
people with multiple risk factors, combination of
hypertension and diabetes was the highest. When
distribution of risk factors based on gender was performed, it
was found that the prevalence of risk factors was more in
males compared to females except in case of Coronary
Artery Disease.

A statistically significant association between type of stroke
and major risk factors was observed, emphasizing the
importance of identification and modification of these risk
factors in high-risk individuals to reduce the likelihood of
incidence of stroke.

Evaluation of laboratory parameters revealed multiple
abnormalities. Studies concluded that dyslipidaemia was
observed in a significant proportion of participants with
hypertriglyceridemia followed by hypercholesterolemia
[11]. Similarly in our study, hypertriglyceridemia and
hypercholesterolemia were found to be present upon
evaluation of lipid profiles. In our study, despite having a
considerable number of patients with diabetes, normo-
glycemic patients were found to be more. Evaluation of
electrolyte profiles has shown no significant abnormalities.
Homocysteine was considered as an independent risk factor
in some stroke patients according to a study conducted by
Pinzon et al [13]. Hyperhomocysteinemia was observed in a
substantial proportion of patients in our study. Coagulopathy
is one of the major risk factors for stroke [14]. PT & INR
levels of many patients were evaluated, out of which
abnormalities were found in both ischemic and hemorrhagic
stroke patients.

Management of stroke includes surgical interventions and
therapeutic management [15]. In this study, Ischemic stroke
patients were primarily managed with antiplatelet agents and
statins along with reperfusion strategies such as
thrombolysis and endovascular interventions based on
requirement. Hemorrhagic stroke patients were managed
mainly by blood pressure control, seizure prevention and
surgical interventions such as decompressive craniectomy.
Supportive therapies included neuroprotective agents,
osmolar agents commonly in both groups to manage
complications and improve patient outcomes.

Early identification of risk factors in high-risk individuals
and lifestyle modifications is useful in effective prevention
of stroke. Our study signifies the growing incidence of
stroke in not only elderly individuals but also middle aged
population.

5. Conclusion

This study demonstrated that ischemic stroke was more
prevalent than hemorrhagic stroke among hospitalized
patients. Hypertension and diabetes emerged as the most
important modifiable risk factors, while abnormalities in
lipid and metabolic parameters were frequently observed.
Comprehensive clinical assessment and timely therapeutic
interventions are essential for optimizing patient outcomes.
Early identification and control of modifiable risk factors
may contribute substantially to reducing the burden of stroke
and its associated complications.
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