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Abstract Original Research Article

Background: Acute ischemic stroke imposes substantial disability, economic, and social burdens. Prevention plays a
vital role in reducing morbidity and mortality. Reduced hemoglobin concentration in ischemic stroke patients hampers
oxygen delivery to neuronal tissue, leading to adverse effects on the ischemic penumbra and increasing the risk of
infarct expansion. By addressing anemia and identifying other associated risk factors, we can effectively enhance
stroke prevention strategies and mitigate its overall impact on individuals and society. Understanding the multifaceted
nature of ischemic stroke and implementing comprehensive prevention measures is key to minimizing its devastating
consequences. Objectives: The purpose of this study is to show the association of admission anaemia with the Severity
of Acute Ischemic Stroke. Method and Materials: This cross-sectional study was carried out in the Department of
Neurology, Dhaka Medical College and Hospital (DMCH), Dhaka for a period of two years. Two hundred and
seventy- nine patients with acute ischemic stroke were selected consecutively through screening with a set of inclusion
and exclusion criteria. Each patient underwent a CT of the head and/or MRI of the brain and blood tests, including
hemoglobin (Hb) concentration on the first day of hospitalization. Demographic and risk factors from all subjects were
collected with a structured questionnaire. The neurological state of the patients was assessed on the first day of
hospitalization by the National Institute of Health Stroke Scale (NIHSS). After data collection analysis was done by
SPSS for Windows version 26. A p-value < 0.05 was considered statistically significant. Results: The frequency of
anemia in acute ischemic stroke patients was 39.1%, in males it was 35.8%, and in females 44.7%. Frequency Anemia
was observed more among the older patients than younger patients but there was no significant difference. Anemia
was found highest in the age group 51 — 60 years and lowest in the age group <40 years. Diabetes mellitus and CKD
were significantly higher in anemic patients than in non-anemic patients. Admission anemia was found significantly
higher among the patients with severe stroke (46.8%) [p=0.027]. 100% severe anemic patients had a severe stroke,
57.7% moderate anemic patients had a severe stroke, 29.6% mild anemic patients had a severe stroke and 23.5%
normal patients had a severe stroke. On the other hand, 34.1% of normal patients had a moderate stroke, 32.1% of mild
anemic patients had a moderate stroke, 3.8% of moderate anemic patients had a moderate stroke and no severe anemic
patients had a moderate stroke. This indicates that the severity of stroke increases with the severity of anemia which is
statistically significant. Conclusion: Anaemia is incredibly prevalent among patients diagnosed with acute ischemic
stroke and has been consistently linked to several adverse outcomes. Studies have shown a strong association between
admission anaemia and the severity of the stroke. Furthermore, the severity of stroke also increases with the severity of
anaemia.
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vessels, leading to either ischemic or hemorrhagic
INTRODUCTION damage and resulting in focal neurological deficits.
Ischemic strokes constitute the majority (85%) of all
strokes, while hemorrhagic strokes make up the

Stroke is a prevalent medical emergency that
occurs when there is a sudden disruption of blood
supply to the brain or the rupture of intracerebral
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remaining 15% [1]. In terms of global impact, stroke
ranks as the second leading cause of mortality and is a
major contributor to long-term disabilities worldwide
[19]. The Global Burden of Disease (GBD) study
conducted in 2013 reported that stroke was responsible
for approximately 6.5 million deaths, and an estimated
10.3 million individuals experienced a stroke during
that year. Notably, the majority of these deaths occurred
in low and middle-income countries. Without effective
and timely interventions, the projected global death toll
from stroke is expected to rise to 7.8 million by 2030
[2, 3]. In the context of Bangladesh, the World Health
Organization (WHO) has ranked stroke mortality as
84th in the world in 2011. However, there has been a
significant shift in ranking, with Bangladesh now
placed at 34th in the world as of 2017, highlighting the
growing impact of stroke in the country [World Health
Rankings, 2011 and 2017]. These statistics underscore
the urgent need for effective strategies in stroke
prevention, management, and rehabilitation to address
the rising burden of stroke-related morbidity and
mortality globally, with particular attention to the
specific challenges faced by countries like Bangladesh.

Stroke is a prevalent medical emergency that
can occur due to a sudden reduction in blood supply to
the brain or the rupture of intracerebral vessels, leading
to hemorrhage and resulting in focal neurological
deficits. The vast majority of strokes (over 99%) have
an arterial origin, with approximately 85% being
ischemic strokes and the remaining 15% being
hemorrhagic strokes [1]. Globally, stroke is the second
leading cause of mortality and one of the major
contributors to long-term disability [19]. According to
the Global Burden of Disease (GBD) study conducted
in 2013, stroke was responsible for approximately 6.5
million deaths, and an estimated 10.3 million
individuals experienced a stroke in the same year. It is
important to note that the majority of these deaths
occurred in low and middle-income countries. Without
adequate and timely interventions, the projected global
death toll from stroke is expected to rise to 7.8 million
by 2030 [2, 3]. In Bangladesh, the World Health
Organization (WHO) ranked stroke mortality as the
84th leading cause of death in the world in 2011.
However, this ranking shifted significantly by 2017,
with Bangladesh now placed at the 34th position,
indicating an increased impact of stroke in the country
[World Health Rankings, 2011 and 2017].

The WHO also reported that the number of
disability-adjusted life years (DALY) lost per 1000
individuals due to stroke was 485, with an age-
standardized DALY rate of 864 per 100,000 people in
2011 [WHO, 2011]. A study conducted by neurologists
at Dhaka Medical College Hospital in Bangladesh in
2011 revealed a stroke prevalence of 3 per thousand
populations, highlighting the potential future economic
burden of stroke in the country [4].

While stroke is commonly associated with
hypertension and atherosclerosis, there are various other
less common causes that can contribute to stroke,
including cardioembolism, hematologic disorders,
substance abuse, trauma, dissections, oral contraceptive
use, connective tissue disorders, pregnancy, post-
partum stage, and migraine. However, the underlying
cause of stroke in young patients remains undetermined
in approximately 30% of cases [5]. Anemia is known to
be associated with increased mortality, decreased
physical performance, and disability, regardless of the
underlying cause [6]. Low hemoglobin levels can result
in reduced oxygen-carrying capacity, inflammatory
responses, alterations in blood viscosity, and
impairment of cerebral autoregulation [7].

The role of anemia in the outcomes of acute
ischemic strokes has been a topic of interest. It has been
suggested that anemia could contribute to poor recovery
even after successful therapeutic reperfusion. On one
hand, anemia has been associated with increased stroke
severity as it hampers the delivery of oxygen to neurons
in the ischemic penumbra, potentially leading to
unfavorable functional outcomes. On the other hand,
anemia itself may directly impact functional disability
[8]. Retrospective analyses have provided recent
evidence indicating that anemia can serve as a predictor
of mortality following a stroke [9, 17]. However, some
prospective studies have vyielded mixed results
regarding the relationship between anemia and stroke
outcomes when adjusting for factors like smoking and
blood pressure [10]. Moreover, previous studies have
primarily focused on the association between anemia
and stroke-related mortality. Studying the relationship
between anemia and stroke outcomes at an early stage
is crucial, as long-term functional outcomes are strongly
influenced by the level of disability during the early
phases of the disease. This has important implications
for stroke management, as the presence of anemia in an
individual patient may impact their prognosis after the
stroke. However, there is currently a lack of sufficient
research published in this region addressing this
specific issue.

OBJECTIVE

The aim of the study was to evaluate the
association of admission anemia with the severity of
acute ischemic stroke in Dhaka Medical College
Hospital (DMCH), Dhaka.

METHOD AND MATERIALS

This cross-sectional study was conducted at
the Department of Neurology, Dhaka Medical College
and Hospital (DMCH) in Dhaka, spanning from July
2020 to June 2022. Prior to commencing the study,
ethical clearance was obtained from the Ethical Review
Committee of DMCH to ensure adherence to ethical
guidelines. The study enrolled patients with acute
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ischemic stroke who were admitted within 72 hours of
symptom onset and were at least 18 years of age. The
patients were selected through purposive sampling and
were specifically recruited from the Neurology and
Medicine wards of DMCH.

Certain exclusion criteria were applied during
the participant selection process. Patients with recurrent
stroke, hemorrhagic stroke, transient ischemic attack,
venous stroke, sickle cell disease, hemoglobinopathies,
polycythemia, hematological malignancies, or other
malignancies were excluded from the study to maintain
a specific focus on acute ischemic stroke cases. Prior to
participation, patients or their legal guardians were
provided with comprehensive information regarding the
objectives and procedures of the study. Informed
written consent was obtained from the participants.

The study involved collecting clinical histories
and conducting relevant examinations for each
participant. Demographic details such as age and sex
were recorded. Acute ischemic stroke was diagnosed
based on the World Health Organization (WHO)
criteria and confirmed using radiological imaging,
including computed tomography (CT) and/or magnetic
resonance imaging (MRI) of the brain, as per the 1989
WHO guidelines for stroke diagnosis. All CT scans and
MRIs were evaluated by a consultant radiologist,
ensuring accuracy and consistency in the diagnosis of
acute ischemic stroke.

The severity of stroke on the first day of
hospitalization was assessed using the National
Institutes of Health Stroke Scale (NIHSS) score. The
NIHSS score serves as a standardized tool for
evaluating stroke severity and was employed by the
investigator in this study to quantify the severity of
acute ischemic stroke among the participants.

Laboratory Procedure

Prior to conducting the laboratory procedures,
the necessary permission was obtained from the
Department of Hematology at Dhaka Medical College
and Hospital (DMCH). The laboratory tests included a
complete blood count (CBC) and peripheral blood film
(PBF) analysis. To perform the CBC, a venous blood

sample of 3ml was collected using an EDTA tube,
which was specifically designed as a vacuum tube. The
collected blood sample was gently mixed by shaking it
at least 5 times. A unique barcode was assigned to each
tube to ensure proper identification and tracking
throughout the process. The EDTA tube was then
placed in a fully automated Hematology analyzer
(Sysmex XE-5000, Japan) for analysis. Hemoglobin
(Hb) levels  were estimated using the
Spectrophotometric method, while the total and
differential counts were determined using the
fluorescent flow cytometric method. Red blood cell
(RBC) and platelet counts were obtained using the
electrical impedance method. The results of these
analyses were generated within one minute when the
samples were processed in the fully automated
hematology analyzer (Sysmex XE- 5000). In addition to
the CBC, a peripheral blood film (PBF) analysis was
also performed. The PBF was conducted in conjunction
with the CBC and was carried out at the Department of
Hematology, DMCH.

Data Analysis

Data were entered, cleaned, and analyzed
using Statistical Package for Social Sciences (SPSS-26)
software. For background variables and socio-
demographic variables, descriptive statistics and
relative frequency were generated. Continuous variables
were statistically described in terms of mean and
standard deviations (Mean+ SD). Statistical significance
was defined as p<0.05 and the confidence interval was
set at 95% level.

RESULTS

This study initially included a total of 308
patients with acute ischemic stroke who met the
specified inclusion and exclusion criteria and were
admitted to DMCH. Following their discharge from the
hospital, a group of 29 patients were lost to follow-up.
Therefore, the final analysis included data from 279
patients who successfully completed the follow-up
period. The analysis of the results utilized appropriate
statistical tests and the findings are presented in the
relevant table and figure.

Table I: The frequency of anemia among the study population.

Population | Anemia | Percentage (%)
Total 279 109 39.1
Male 176 63 35.8
Female | 103 46 44.7

Table I shows the frequency of anemia among
the study subjects. The frequency of anemia in acute

ischemic stroke patients was 39.1%, in males it was
35.8%, and in females 44.7%.
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Table 11: Baseline characteristics of the study subjects with and without anemia (n=279)

| All patients(N=279) | Anemic(N=109) | Non-anemic(N=170) | p-value
Age (years)
<40 27 (9.7) 7 (6.4) 20 (11.8) %0.226
41 -50 42 (15.1) 14 (12.8) 28 (16.5)
51 -60 82 (29.4) 34 (31.2) 48 (28.2)
61-70 74 (26.5) 27 (24.8) 47 (27.6)
>70 54 (19.4) 27 (24.8) 27 (15.9)
Mean + SD 60.40 + 14.35 62.77 £ 14.17 58.89 + 14.30 °0.102
Hypertension 180 (64.5) 66 (66.0) 114 (63.7) %0.699
Diabetes mellitus 78 (28.0) 38 (34.9) 40 (23.5) %0.040
Dyslipidemia 98 (35.1) 43 (39.4) 55 (32.4) %0.226
History of IHD 40 (14.3) 11 (11.0) 29 (16.2) %0.235
Smoking history
Non-smoker 143 (51.3) 56 (56.0) 87 (48.6) %0.289
Smoker (Current+EXx) 136 (48.7) 44 (44.0) 92 (51.4)
Alcohol consumption 12 (4.3) 4 (3.7) 8 (4.7) 0.667
Family history of stroke | 75 (26.9) 29 (26.6) 46 (27.1) %0.934
AF 12 (4.3) 7 (6.4) 5(2.9) 0.162
CKD 19 (6.8) 13 (11.9) 6 (3.5) 0.007
Side of infarct
Right 101 (36.2) 38 (34.9) 63 (37.1) %0.710
Left 178 (63.8) 71 (65.1) 107 (62.9)
2Chi-Square, "Unpaired t and “Fisher’s Exact test was done
Table Il shows the baseline characteristics of difference. Anemia was found highest in the age group
acute ischemic stroke patients with and without anemia. 51-60 years and lowest in the age group <40 years.
Anemia was observed more among the older patients Diabetes mellitus and CKD were significantly higher in
than younger patients but there was no significant anemic patients than in nonanemic patients.
46.80%
50.00% 36.50%
40.00% 29.40% 25.30% 2o0%
30.00% 23.90%
20.00% 4.70% -
10.00% 0.00%
0.00%
Minor stroke Moderate Moderate to Severe stroke
stroke severe stroke
B Anemic 0.00% 29.40% 23.90% 46.80%
B Non-anemic 4.70% 36.50% 25.30% 33.50%

B Anemic M Non-anemic

Fig. 1: Association of admission anemia with severity (NIHSS) of stroke (n=279)

Fig. 1 indicates the association of admission stroke (46.8%) [p=0.027, where p-value derived from
anemia with the severity of stroke. Anemia was found Chi-Square test].
significantly higher among the patients with severe

| © 2023 Scholars Journal of Applied Medical Sciences | Published by SAS Publishers, India 1203




Ranjit Kumar Ghosh et al; Sch J App Med Sci, Jul, 2023; 11(7): 1200-1206

Table I11: Association of grading of anemia with the severity of stroke (n=279)

. . Total NIHSS
Severity of Anemia _ Minor Moderate Moderate to Severe P-value
(N=279)
stroke stroke severe stroke stroke

Severe anemia 2 0(0.0%) 0(0.0%) 0(0.0%) 2(100.0%)

Moderate anemia 26 0(0.0%) 1(3.8%) 10(38.5%) 15(57.7%)

Mild anemia 81 3(3.7%) 26(32.1%) 28(34.6%) 24(29.6%) 0.001
Normal 170 30(17.6%) 58(34.1%) 42(24.7%) 40(23.5%)

Total 279 33(11.8%) 85(30.5%) 80(28.7%) 81(29.0%)

Table 111 shows the association of the grading
of anemia with the severity of stroke. 100% of severely
anemic patients had a severe stroke, 57.7% of moderate
anemic patients had a severe stroke, 29.6% of mild
anemic patients had a severe stroke and 23.5% of
normal patients had a severe stroke. On the other hand,
34.1% of normal patients had a moderate stroke, 32.1%
of mild anemic patients had a moderate stroke, 3.8% of
moderate anemic patients had a moderate stroke and no
severe anemic patients had a moderate stroke. This
indicates that the severity of stroke increases with the
severity of anemia which is statistically significant (p-
value, P=0.001).

DiscussION

This study aimed to investigate the association
between admission anemia and the severity of acute
ischemic stroke, focusing on the context of middle-
income countries like Bangladesh. Initially, a total of
308 patients with acute ischemic stroke were included
in the study. However, 29 individuals were
subsequently excluded, resulting in the analysis of data
from 279 patients. The prevalence of anemia among
acute ischemic stroke patients in this study was found to
be 39.1%, with 35.8% being male and 44.7% being
female. Similar studies, referenced as [11] and [12],
reported anemia prevalence rates of 39.6% and
approximately 30%, respectively, among acute stroke
patients.

The prevalence of anemia in acute stroke
patients has been estimated to range from 17% to 29%
according to references [13] and [14]. Various studies,
including [8, 15-17], have reported anemia rates
ranging from 6% to 44% in acute ischemic stroke
patients. Although this study observed a higher
occurrence of anemia among older patients, the
difference was not statistically significant. However,
another study referenced as [9] found a significant
association between anemia and older age in stroke
patients, as well as a higher prevalence of anemia
among smokers compared to non-smokers. Regarding
comorbidities, this study found a significant association
between anemia and diabetes mellitus in acute ischemic
stroke patients. However, there were no significant
differences observed in terms of hypertension,
dyslipidemia, history of ischemic heart disease (IHD),
or atrial fibrillation between anemic and non-anemic

patients. This finding aligns with the study referenced
as [8].

One of the key contributions of this study lies
in its exploration of anemia prevalence among
individuals suffering from acute ischemic stroke. The
documented prevalence rate of anemia in this
population was found to be considerable, emphasizing
the significance of addressing this condition in stroke
management. Understanding the high prevalence of
anemia within this specific group of patients allows
healthcare providers to recognize it as a common
comorbidity, guiding them towards adopting
appropriate screening and treatment strategies. Anemia
was significantly more prevalent among patients with
severe stroke, and the frequency of severe stroke
increased with stroke severity. Similar findings were
reported in reference [11], where anemia was
significantly more prevalent among severe stroke
patients. The findings of this study hold significant
value in expanding our understanding of the
relationship between admission anemia and the severity
of acute ischemic stroke, particularly within the context
of middle-income countries such as Bangladesh. By
shedding light on various aspects, this study provides
valuable insights into the prevalence of anemia among
patients with acute ischemic stroke, its association with
age and smoking, as well as its impact on stroke
severity. Overall, this study significantly contributes to
our understanding of admission anemia in the context of
acute ischemic stroke, particularly within middle-
income countries like Bangladesh. By elucidating the
prevalence of anemia, its relationship with age and
smoking, and its impact on stroke severity, this research
provides crucial insights that can inform clinical
practice, enhance patient care, and guide future research
efforts in the field of stroke management.

Limitations of the Study

It is important to acknowledge the limitations
inherent in our study. Firstly, it is worth noting that our
research was conducted solely at a single center, which
may introduce biases and limit the generalizability of
our findings to a broader population. Secondly, our
study involved a small sample size which may not
broadly provide a comprehensive understanding of the
long-term implications or effects of the phenomenon
under investigation. Lastly, we did not gather any
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information regarding the underlying causes or duration
of anemia prior to the occurrence of the stroke, which
restricts our ability to fully explore the relationship
between anemia and stroke severity.

CONCLUSION

Anemia frequently occurs among patients with
acute ischemic stroke, and its presence upon admission
has been linked to the severity of the stroke. Moreover,
the frequency of severity of acute ischemic stroke tends
to increase as severity of anaemia worsens. Recognizing
the potential implications, treating anemia in
individuals with acute ischemic stroke becomes crucial
as it can enhance oxygen delivery to the brain.
Therefore, healthcare providers should prioritize early
identification and meticulous treatment of anemia in
these patients, aiming to promote better brain
oxygenation, reduce stroke severity and optimize
outcomes.

Conflict of Interest: None.

RECOMMENDATION

Anaemia holds significance as a contributing
factor for severity of acute ischemic stroke. Given its
potential impact, it may be necessary to conduct more
studies regarding this issue. While the evidence
supporting the treatment of anaemia in acute ischemic
stroke is currently lacking, it is advisable to prioritize
screening and addressing anaemia in the general
population. By doing so, we can aim to minimize the
severity of acute ischemic and detrimental effects of it
on the occurrence and progression of acute ischemic
stroke until more conclusive evidence regarding
specific interventions on management of anaemia in
acute ischemic patients becomes available.
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