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Abstract
Background  Stroke is rapidly developing clinical signs of focal/ global disturbance of cerebral function, with 
symptoms lasting more than 24 h and leading to death. Data showed that stroke deaths in Ethiopia reached nearly 
seven percent of total deaths. Despite this report, there is a paucity of investigations about the problem.

Objective  To determine in-hospital mortality and its associated factors among hospitalized stroke patients in Hiwot 
Fana Comprehensive Specialized University Hospital and Jugal General Hospital, eastern Ethiopia from September 
2016–August 2022 G.C.

Methods  A retrospective cohort study was conducted among hospitalized stroke patients. A sample size of 395 
medical records was selected from a total of 564 stroke patients by a simple random sampling technique. The data 
was analyzed by SPSS version 26 using bivariable and multivariable cox-regression models. A p-value of 0.05 and less 
at a 95% confidence interval was used to establish a statistically significant association.

Results  Of the total, 109 (27.6%) died in the hospital while 57.2% and 15.2% of them were discharged with 
improvement and against medical advice, respectively. Age greater than 65 (AHR = 4.71, 95% CI = 1.11–19.96), 
creatinine level > 1.2 mg/dl (AHR = 1.54, 95% CI = 1.0-2.39), and co-morbidity with atrial fibrillation (AHR = 1.48, 95% 
CI = 1.0-2.21) were significantly associated with in-hospital mortality.

Conclusion  In-hospital mortality was found in more than a quarter of stroke patients. Mortality was more likely 
increased among the patients with age > 65, serum creatinine level > 1.2 mg/dl, and atrial fibrillation. Hence, these 
high-risk patients need to be monitored.
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Introduction
Stroke is defined as rapidly developing clinical signs of 
focal or global disturbance of cerebral function, with 
symptoms lasting more than 24 h, leading to death, with 
no apparent cause other than a pathological process of 
a blood vessel [1]. Stroke results in acute neurological 
dysfunction, which can manifest clinically as unilateral 
weakness of the face, arm, or leg, speech impediment, 
loss of vision, vertigo, or falling. It is caused by injury 
to the brain tissue and interruption of the blood supply, 
which leaves the body with insufficient amounts of oxy-
gen and nutrients [2]. Hence, reducing ongoing neuro-
logic injury, preventing complications due to immobility 
and neurologic dysfunction, and preventing stroke recur-
rence are the goals of treatment for acute stroke [3]. In 
order to achieve the desired outcome, stroke care should 
be delivered as quickly as possible. Moreover, the quality 
of stroke care, including a rapid diagnosis using cutting-
edge imaging and adequate therapy consisting of throm-
bolysis or thrombectomy, as the most updated approved 
treatment, needs to be improved [4, 5].

According to the Global Burden of Disease (GBD) 
2019 stroke report, there were 12.2  million incident 
cases, 101 million prevalent cases, 143 million disability-
adjusted life years (DALYs) due to stroke, and 655 million 
stroke-related deaths globally. The majority of this—80% 
of all incidents, 77% of all survivors, 87% of all deaths 
from stroke, and 89% of all stroke-related DALYs—occurs 
in low- and middle-income countries (LMICs), including 
those in Africa [6]. Africa appears to be the global capi-
tal for strokes, with at least six Africans having a stroke 
every minute. The prevalence of strokes in Africa ranges 
from 15 per 100,000 in Ethiopia to 963 per 100,000 in 
Egypt and 1460 per 100,000 in Niger [7]. Epidemiologi-
cal transitions and widespread vascular risk factors made 
stroke the most common health problem in Sub-Saharan 
Africa (SSA) at an early age; the estimated lifetime risk of 
developing stroke was 11.8% [8].

In Ethiopia, the burden and outcome of stroke vary 
over time and between regions. Between 2014 and 2019, 
stroke accounted for 7.5–19.3% and 11–42.8% of hospi-
tal admissions and deaths, respectively [9]. According 
to data from the WHO, stroke-related deaths increase 
over time, with 4.71% of total deaths in the 2014 report 
and 6.98% of total deaths in the 2020 report [10–13]. 
In addition, the mean age of stroke patients who pres-
ent to hospitals is younger than stroke patients in west-
ern countries [14]; this could be an additional burden 
impacting productivity. The prognosis of stroke patients 
was extremely poor in Ethiopia. This is mostly due to a 
lack of important medications such as r-tPA, excessively 
prolonged pre-hospital delays, financial constraints, and 
a lack of CT scans [8, 15, 16]. Hence, identifying predic-
tors of mortality following acute stroke is of paramount 

importance for clinicians so that specific therapies and 
management strategies can be applied to patients at high 
risk of dying with a consequent reduction in stroke mor-
tality and disability [1].

Factors associated with stroke mortality and epidemio-
logical studies considering patient clinical characteristics 
and socio-demographic features are limited in eastern, 
Ethiopia. Accordingly, this study aimed to determine in-
hospital mortality of stroke and its associated factors in 
the selected public hospitals of eastern Ethiopia.

Methods and materials
Study design, setting, and period
A retrospective cohort study was conducted to deter-
mine in-hospital mortality at Hiwot Fana Comprehensive 
Specialized University Hospital (HFCSUH), and Jugal 
General Hospital (JGH), which are located in Harari 
Regional State, 526 km away from Addis Ababa, the capi-
tal city of Ethiopia, from September 11, 2016, to August 
31, 2022, G.C. In the Harari region, HFCSUH and JGH 
are public hospitals that provide healthcare services to 
people around Harar and neighboring regions like Oro-
mia Regional State, Dire Dawa City Administration, 
and Somali Regional State. They are delivering different 
health services to the community, like surgery, dental 
care, ophthalmologic, internal medicine, gynecology and 
obstetrics, pediatrics, maternal and child health (MCH), 
TB and HIV (TB/HIV), intensive medical care, neurology 
services, mental health care, dermatology, and venereal 
disease services, pharmacy, oncologic services, and labo-
ratory services [17].

Study population
All stroke patients above 18 years of age with either a 
clinical diagnosis of stroke (without neuroimaging but 
treated as hemorrhagic or ischemic stroke) or a con-
firmed diagnosis of stroke with a CT scan during the 
study period from September 2016 to August 2022 G.C. 
All patient medical cards that fulfilled the inclusion cri-
teria were included in the study. Medical record cards 
of stroke patients with incomplete information such as 
unknown outcomes (referred or disappeared), lost or 
missing data, or transient ischemic attack were excluded.

Sample size determination and sampling technique
A sample size was calculated considering the objectives 
of the study and previously published information [18]. 
Accordingly, the larger size was taken by adding 10% con-
tingency, which was 395.

From September 11, 2016, to August 31, 2022, a total of 
564 (403 from HFCSUH and 161 from JGH) adult stroke 
patients received care. Then, record numbers of those 
patients’ medical records were obtained from the medi-
cal registration book of the medical ward of hospitals. 
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Finally, 395 patients’ medical records included in the 
study were selected using the proportionally allocated 
simple random sampling technique (Fig. 1).

Data collection methods
A data abstraction tool was developed by reviewing dif-
ferent literature [8, 19–23]. Identification cards of hos-
pitalized patients with stroke were collected from a 
discharge summary of the patients who had been hos-
pitalized during the period. A patient’s medical records 
were used to collect demographic characteristics, out-
comes of treatment, comorbidity, medication for treat-
ment, and clinical data such as vital signs and subtypes 
of stroke. Data was collected by two clinical pharmacists 
and one clinical nurse using data collection tools.

Variables
Dependent variables

 	• In-hospital mortality.

Independent variables

 	• Demographic factors (age, sex, marital status, 
education, occupational status).

 	• Disease-related factors (hypertension, atrial 
fibrillation, DM, previous stroke, types of strokes, 

aspiration pneumonia, kidney injury, raised 
intracranial pressure).

 	• Medication-related factors (prescribed medication) 
and other factors (lack of resources, length of 
hospital stays, median time from onset of symptom 
to hospitalization, economic status, or income).

Operational definitions
In-hospital mortality  A stroke patient died in the hospi-
tal after he/she was admitted to the hospital [24].

Stroke  was defined by WHO clinical criteria as rapidly 
developing clinical signs of (usually focal) disturbance 
of cerebral function lasting more than 24 h or leading to 
death [6].

Transient ischemic attack  which is defined as lasting 
less than 24 h, and patients with stroke symptoms caused 
by subdural hemorrhage, tumors, poisoning, or trauma 
[6].

Ischemic stroke  is defined as an episode of neurological 
dysfunction due to focal cerebral, spinal, or retinal infarc-
tion [6].

Hemorrhagic stroke  was defined as a stroke with a focal 
collection of blood in the brain not due to trauma [6].

Fig. 1  Overall Kaplan-Meier estimation of survival functions of stroke patients in HFCSH and JGH, Eastern Ethiopia, 2022
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Glasgow Coma Scale (GCS)  The measurement scale 
used to measure the level of consciousness of patients 
with stroke GCS is defined as good if the patient has a 
mild brain injury or is alert (GCS 13–15) or a moderate 
brain injury or is drowsy (GCS 9–12). GCS is defined as 
poor if the patients have severe brain injury or are uncon-
scious (GCS (8)) [20].

Event  A stroke patient who died during treatment from 
any cause [9].

Time to death  Time from the first confirmed diagnosis 
date of stroke to death [9].

Survival status  The status of the patient’s survival to the 
outcome (death) or censored [9].

Data quality control
Before starting the data collection, the data collection 
format was cross-matched with available information 
on records, and then the study questions were rear-
ranged as necessary. Incomplete charts were discarded. 
Cross-checking was done in both hospitals for 5% of 
hospitalized stroke patients’ medical records to ensure 
the reliability and variability of the data collection tools. 
After pretesting, all necessary adjustments were made to 
the data collection instruments before implementation in 
the main study. Data collectors were trained for half a day 
on data collection techniques. Supervision was provided 
by the principal investigators during the process, and any 
inconsistencies were amended on time.

Methods of data analysis
The collected data was checked, cleaned, and entered 
using Epidata Manager Version 4.6 and analyzed using 
SPSS version 26. Descriptive statistics, including fre-
quency with percentage, and mean with standard devia-
tions, were used to present the result. Categorical 
variables were compared by using the chi-square test or 
Fisher’s exact test, and continuous variables were com-
pared by using the student’s t-test. Kaplan Meier survival 
analysis method was used to predict the probability of 
death over follow-up time. Cox regression was used to 
identify factors associated with hospital mortality. Vari-
ables with P ⩽ 0.25 were considered as cut-off points to 
select candidate variables in binary Cox regression. Mul-
tivariable Cox was used to identify factors associated 
with in-hospital mortality from stroke. Variables with a 
p-value of less than or equal to 0.05 were declared signifi-
cantly associated with in-hospital mortality in multivari-
able Cox regression analysis. The adjusted hazards ratio 
(AHR) with a 95% confidence interval (CI) was used to 
express the association between the in-hospital mortality 
and the independent variables.

Results
Socio-demographic characteristics of stroke patients
From the total of 395 patients with stroke included in 
the study, nearly two-thirds (247, or 62.5%) of them were 
male. The mean age of the patients was 61.02 ± 14.37 
years and nearly half of them (51.1%) were urban dwellers 
(Table 1).

Clinical and laboratory characteristics
Of the total of 395 patients with stroke, nearly two-thirds 
(64.6%) were diagnosed with ischemic stroke, while the 
rest of the patients had hemorrhagic stroke. The most 
common co-morbid disease condition identified among 
the patients was hypertension (49.1%) followed by diabe-
tes (23.8%) (Table 2).

The mean (SD) systolic blood pressure and diastolic 
blood pressure at hospitalization were 148.73 ± 33.25 
mmHg and 85.08 ± 18.64 mmHg, respectively. The 
mean random blood glucose at hospitalization was 
167.11 ± 77.28, and 28.8% of the patients had elevated 
blood glucose (> 180  mg/dl). The mean time of presen-
tation from symptom onset was 34.42 ± 26.33  h, with 
a median of 24  h. The mean (SD) Glasgow Coma Scale 
(GCS) at hospitalization was 11.04 ± 3.47, and the mean 
(SD) length of hospital stay was 8.34 ± 3.71 days (Table 3).

Table 1  Socio-demographic characteristics of hospitalized 
stroke patients at HFCSUH and JGH, eastern Ethiopia, 2022
Variables Categories Ischemic 

Stroke 
(N = 255)

Hemor-
rhagic 
Stroke 
(N = 140)

Fre-
quency 
(%)

Sex Male
Female

167(65.4)
88(34.5)

80(57.1)
60(42.8)

247(62.5)
148(37.5)

Residence Rural
Urban

129(50.5)
126(49.4)

64(45.7)
76(54.2)

193(48.9)
202(51.1)

Social 
history

Smoker
Alcohol

97(38.09)
58(22.7)

46(32.8)
40(28.5)

143(36.2)
98(24.8)

Table 2  Clinical characteristics of hospitalized stroke patients at 
HFCSUH and JGH, Eastern Ethiopia, 2022
Variables Categories Frequency (%)
Type of stroke Ischemic

Hemorrhagic
255(64.6)
140(35.4)

Comorbidity Hypertension
Diabetes
Heart failure
Atrial fibrillation
Ischemic heart disease
Chronic liver disease
Tuberculosis
Myocardial infarction
Anemia
Retroviral-infection

194(49.1)
94(23.8)
43(10.9)
45(11.3)
57(14.4)
14(3.5)
24(6.07)
10(2.5)
14(3.5)
13(3.2)
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In-hospital mortality of stroke patients
Of the 395 patients, 109 (27.6%) died, and 286 (72.4%) 
were discharged alive. Of live patients, about 60 (15.2%) 
were left against medical advice on self and family 
requests, and 226 (57.2%) had improved outcomes. Of 
109 patients who died during hospitalization, 56 (51.4%) 
had an ischemic stroke and 53 (48.6%) had a hemorrhagic 
stroke. Aspiration pneumonia 93(85.3%) and increased 
intracranial pressure 91 (83.4%) were the most frequently 
documented causes of death secondary to stroke. The 
most common complication during hospitalization was 
aspiration pneumonia (42.8%), and ICP/brain edema 
(34.2%) (Table 4).

Overall survival rate of stroke patients
The study samples were followed for a minimum of 
1  day and a maximum of 60 months with an estimated 
median survival time of 17 (95% CI: 13.8–20.1) months 
and an estimated mean survival time of 20.09 (95% CI: 
17.3–22.8) months. The survival probability was highest 
in the first month of follow-up after a stroke was diag-
nosed, and then it relatively decreased as the follow-up 
time increased (Fig. 2).

Factors associated with in-hospital mortality
In the bivariable Cox regression analysis, eight variables 
were identified at a P-value of ≤ 0.25, and considered for 
multivariable analysis. In the multivariable Cox regres-
sion analysis, three variables; age greater than 65 years 
(AHR = 4.71, 95% CI = 1.11–19.96, p = 0.035), serum 
creatinine level > 1.2  mg/dl (AHR = 1.54, 95% CI = 1.00-
2.39, P = 0.05), and co-morbidity with atrial fibrillation 
(AHR = 1.48, 95% CI = 1.00-2.21, P = 0.05) were associated 
with in-hospital mortality from stroke (Table 5).

Pharmacotherapy regimens of hospitalized stroke patients
Aspirin and atorvastatin, which were given to around 
67.1% and 63.3% of the patients, respectively, were the 
most frequently utilized antiplatelet and lipid-lowering 
medications while the patients were hospitalized. Anti-
hypertensive medications; enalapril and hydrochlorothia-
zide were used among 37.7% and 24.3% of stroke patients, 
respectively. In 49.1% of hospitalized stroke patients, 
antibiotics (ceftriaxone and metronidazole) were also 
given concurrently for the management of stroke conse-
quences and comorbid diseases, primarily for the treat-
ment of aspiration pneumonia and sepsis (Table 6).

Discussion
The finding of this study showed an overall in-hospital 
mortality rate of 27.6%. Age greater than 65 years, serum 
creatinine level greater than 1.2 mg/dl, and co-morbidity 
with atrial fibrillation were factors associated with in-
hospital mortality from stroke.

The magnitude of in-hospital mortality was 27.6%. This 
was comparable with the study done in Namibia (26.4%) 
[25], Ethiopia (23.5%) [22], Nigeria (23.8%) [26], and 
Zimbabwe (24.9%) [27]. However, it was higher as com-
pared to the study done in different regions of Ethiopia; 
Nekemte (6%) [23], Gondar (12%) [24], and Felege Hiwot 
Hospital (15.2%) [9]. However, lower than the study 
conducted in Gambia (57%) [28], Zambia (40.4%) [29], 
Ghana (43%) [30], Mozambique (33.3%) [31], Jimma, 
Ethiopia (37.57%) [18], St. Paul’s Teaching Hospital, Ethi-
opia (30.1%) [32], Nigerian teaching hospital (35%) [33], 
and Sierra Leoneans (34.8%) [34].

In general, the variability between these research 
outcomes (in-hospital mortality) might attributed to 

Table 3  Baseline clinical and laboratory characteristics of 
hospitalized stroke patients at HFCSUH and JGH, Eastern 
Ethiopia, 2022
Variable Mean ± St. Deviation (SD)
Systolic blood pressure ( mmHg) 148.73 ± 33.25
Diastolic blood pressure (mmHg) 85.08 ± 18.64
Respiratory rate (breath per minute) 15.98 ± 2.90
Pulse rate (beat per minute) 87.64 ± 8.05
Body temperature(°C) 37.12 ± 0.804
Serum creatinine (Scr) ( mg/dl) 1.127 ± 0.999
Serum potassium level (meq/l) 4.084 ± 0.593
Random blood glucose (mg/dl) 167.11 ± 77.28
HDL cholesterol (mg/dl) 39.77 ± 23.05
LDL cholesterol (mg/dl) 74.57 ± 28.016
Triglyceride (mg/dl) 123.276 ± 32.820
Total cholesterol ( mg/dl) 164.332 ± 33.885
Glasgow Coma Scale (GCS) 11.04 ± 3.47

Table 4  In-hospital mortality for hospitalized stroke patients at 
HFCSUH and JGH, Eastern Ethiopia, 2022
Variable Category ischemic

stroke
(n = 255)

hemor-
rhagic 
stroke
(n = 140)

Fre-
quency 
(%)

Patient status/outcomes Improved 169(66.2) 57(40.7) 226(57.2)
Died 56(21.9) 53(37.8) 109(27.6)
Discharge 
against
medical 
advice 
(DAMA)

30(11.7) 30(21.4) 60(15.2)

Type of complication 
(N = 395)

Brain 
edema/ICP

57(22.3) 78(55.7) 135(34.2)

Aspiration 
pneumonia

85(33.3) 84(60) 169(42.8)

Seizure 5(2) 7(5) 12(3)
Sepsis 20(7.8) 5(3.6) 25(6.3)
Cardio-
respiratory 
failure

7(2.8) 9(6.4) 15(3.8)

DVT - 17(12.1) 17(4.3)
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differences in study designs, geographical areas, and 
study population. This study was retrospective employ-
ing secondary data that account for accessing decreased 
sample size fulfilling inclusion criteria compared with 
prospective designs and primary data which enable more 
case finding and interventions [35]. Besides, geographical 

areas/ residency for the population, as well as the health 
care facility, also account for inconsistency. Stud-
ies showed evidence of an association between worse 
health outcomes the further a patient lived from the 
healthcare facilities they needed to attend [36]. In addi-
tion, the imbalanced distribution of health personnel 

Table 5  Bivariable and multivariable cox regression analysis of factors associated with in-hospital mortality among hospitalized stroke 
patients at HFSUH and JGH, eastern Ethiopia, 2022
Variable Category Died Alive CHR (95% CI) p-value AHR (95% CI) p-value
Age < 45

45–65
> 65

2
10
97

61
160

65

1
0.31(0.02–3.47)
7.75(1.89–31.69)

0.345
0.004

1
0.37(0.03–4.22)
4.71(1.11–19.96)

0.43
0.03

Sex Male
Female

64
45

183
103

1.26(0.86–1.85)
1

0.232 0.90(0.61–1.33)
1

0.62

Atrial fibrillation Yes
No

39
70

6
280

1.89(1.26–2.83)
1

0.002 1.48(1.0-2.21)
1

0.05

GCS at admission ⩽8
9–12
13–15

72
35

2

41
63

182

2.96(1.33–6.56)
0.73(0.10–5.24)
1

0.007
0.762

2.61(0.49–13.95)
2.47(0.4513.58)
1

0.26
0.30

Serum Creatinine > 1.2
< 1.2

77
32

38
248

2.57(1.66–3.99)
1

0.000 1.54(1.0-2.39)
1

0.05

ICP/brain edema Yes
No

92
17

43
243

3.54(2.06–6.07)
1

0.000 1.61(1.0-2.81)
1

0.08

Aspiration pneumonia Yes
No

93
10

76
210

2.64(1.52–4.58)
1

0.001 1.22(0.67–2.22)
1

0.50

Length of hospital stay > 7 days
< 7days

102
7

115
171

3.04(1.36–6.80)
1

0.007 1.24(0.54–2.86)
1

0.60

Fig. 2  Sampling techniques and procedures of stroke patients in HFCSH and JGH, Eastern Ethiopia, 2022
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can contribute to great disparities in health outcomes 
between rural and urban populations [37]. Urban areas 
are more attractive to healthcare professionals for their 
comparative social, cultural, and professional advantages 
[38]. Moreover, social and demographic variability are 
there across regions which could be independent predic-
tors of nonuniform outcomes [39]. This is why pharma-
coepidemiological and post-marketing surveillance are 
advocated to evaluate treatment outcomes in various 
populations [40].

In this study, stroke patients over the age of 65 years 
had almost five times the risk of dying than those under 
the age of 45 years old. The finding is in line with the pre-
vious studies in Pelopidas Silveira, United States [41], 
Kenya [42], Nigeria [33], Beirut [15], Jimma [20], and 
Felege Hiwot [9]. This might be related to aging, in which 
blood vessels become less flexible and more prone to 
damage [43]. This can lead to the buildup of fatty deposits 
in the arteries, which can cause blockages and increase 
the risk of stroke mortality. In addition, older people are 
more likely to have other comorbid conditions, in this 
study 40% (n = 158) were > 65 age with comorbidities, 
such as high blood pressure, diabetes, and heart disease 

which complicate clinical management and result in poor 
health outcomes. The unfavorable effects of medication, 
intoxication, and low progression of disease are more 
likely in older patients [44].

In the present study, another factor associated with in-
hospital mortality from stroke is serum creatinine level. 
Accordingly, the risk of dying is higher among patients 
with serum creatinine levels greater than 1.2  mg/dl by 
about 54% when compared to patients with serum cre-
atinine levels of less than 1.2 mg/dl. The result is consis-
tent with other studies in Burkina Faso [45], Gondar [24], 
Bahir Dar [9], Sub-Saharan Africa [16] and Addis Ababa 
[46]. This may be due to an increased risk of cardiovas-
cular disease mortality that increases the risk of cere-
brovascular disease mortality. The interaction between 
different coagulation system components (coagulation 
cascade, platelets, and vessel wall) is markedly disturbed 
in patients with renal failure. Proteinuria in renal failure 
patients leads to the loss of endogenous anticoagulants 
like antithrombin, protein C, and protein S which leaves 
the coagulation pathway unchecked, resulting in throm-
bosis in deep veins and arteries throughout the body [47]. 
Patients with renal failure are prone to have other medi-
cal co-morbidities and in-hospital complications such as 
pneumonia, deep venous thrombosis, urinary tract infec-
tion, and sepsis that increase mortality risk [47].

The rate of in-hospital mortality was higher by 48% 
among stroke patients with co-morbidity of atrial fibril-
lation. The result agrees with those of other research con-
ducted in Brazil [48], Beirut [15], and Burkina Faso [45]. 
Atrial fibrillation raises the risk of blood clot formation in 
the heart, which further increases the mortality rate from 
cardioembolic stroke [49]. This may be due to thrombo-
embolism, a serious complication of atrial fibrillation that 
occludes cerebral arteries.

Strength and limitation of the study
This study has offered insight to understand the present 
state of in-hospital mortality and its contributing fac-
tors among hospitalized stroke patients with a generaliz-
able sample size. However, due to the incompleteness of 
patient medical information, some important factors that 
might have a significant association with stroke mortal-
ity such as medication adherence, physical exercise, and 
educational status could not be found on the medical 
cards and were not assessed. As a hospital-based study, 
it may not reflect the true burden and outcome of stroke 
in our community as patients with critically acute stroke 
may die before hospitalization while relatively mild stroke 
patients may not be present in the hospital as well.

Conclusion and recommendation
In this study, more than a quarter of hospitalized stroke 
patients have died. This mortality was high and more 

Table 6  Pharmacotherapy of stroke management among 
hospitalized stroke patients at HFSUH and JGH, Eastern Ethiopia, 
2022
Type of medication Medication used Frequency (%)
Anti-platelet Aspirin

Clopidogrel
265(67.1)
10(2.5)

Anticoagulant Warfarin
Heparin
Enoxaparin

71(17.9)
293(74.2)
1(0.25)

Statins Atorvastatin 250(63.3)
Anti-hypertensive Hydralazine

Captopril
Enalapril
Nifedepine
Amilodepine
Hydrochlorothiazide
Frusemide/ Lasix

73(18.4)
104(26.3)
149(37.7)
23(5.8)
45(11.4)
96(24.3)
93(23.5)

Anti-diabetic Insulin 94(23.8)
Anti-seizure drugs Phenytoin

Diazepam
Phenobarbitone

15(3.8)
14(3.5)
17(4.3)

Anti-ulcer drugs Cemitidine
Omeprazole

193(48.8)
21(5.3)

Anti-pyretic Paracetamol 184(46.6)
Osmotic diuretics Mannitol 135(34.2)
Antibiotics Ceftriaxone + metronidazole

Vancomycin
Ceftazedine
Cefepime
ciprofloxacin
meropenem

194(49.1)
9(2.3)
4(1.01)
5(1.3)
4(1.01)
1(0.25)

Others Tramadol
Metoprolol
Digoxin

103(26.1)
151(38.2)
12(3.03)



Page 8 of 9Abas et al. BMC Cardiovascular Disorders          (2024) 24:456 

likely increased among the patients with age greater than 
65 years, serum creatinine level greater than 1.2  mg/dl, 
and co-morbidity of atrial fibrillation. Hence, these high-
risk patients need to be identified, closely followed and 
aggressively treated to reduce mortality risks. Standard 
tools/scores (National Institute of Health Stroke Scale 
and Modified Rankin Scale ) that quantify stroke severity 
and disability have to be integrated into follow-up care. 
Further prospective research should be conducted to 
investigate the problem in-depth.
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