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Abstract

underscore the crucial need for early detection and treatment.
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One of the most common causes of death and disability in the elderly is stroke. The Elderly are susceptible to iron deficiency anaemia (IDA). Evidence suggests
that IDA usually affect the outcome of cases even after proper treatment. In the present study, we sought to investigate the association between
cerebrovascular stroke and iron deficiency anaemia via measurement of serum iron level, iron binding capacities and serum level of ferritin and transferrin
alongside brain magnetic resonance, venography, and angiography. we studied a group of (100) cerebrovascular patients in Samarra General Hospital
suffering from iron deficiency anaemia and investigated clinically to be confirmed by magnetic resonance imaging (MRI), serum ferritin levels and studied the
correlation between IDA and stroke and the effect of it on the outcome of cases by follow up for 2 months. The outcome has revealed that the percentage of
IDAis higher in CVA patients compared to the control group. Conclusion: The outcome concluded that anaemia could coexist with CVA and henceforth further
complicate the situation so treatment of anaemia is of paramount importance. These findings shed light on the prevalence of IDA in post-stroke patients and
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Anaemia is generally defined as a decrease in haemoglobin (Hb) level, a
decrease in hematocrit (HCT) value or a decrease in RBC count. Anaemia
may be macrocytic, microcytic, or normocytic. Anemic patients usually
present with variable symptoms, some of which include tiredness,
weakness, and decreased exercise tolerance. In some severe cases,
patients may come with syncope'. Iron level in the body is important in
haemoglobin production and most of the essential functions of the body, so
its low level leads to a decrease in iron stores and, subsequently, iron
deficiency anaemia. Many factors may lead to IDA as chronic bleeding, such
as piles, peptic ulcers, and dysfunctional uterine bleeding. It may occur due
to dietary insufficiency of iron or malabsorption. Normal HB value range in
adult males from 13.5-18 g/dl and in females from 12-15 g/dI> 3. The
relationship between cerebrovascular stroke and anaemia is not clear now,
but theoretically, there is a connection between anaemia and the nervous
system, which is affected by low oxygen levels, which are carried by
haemoglobin®. Anemic patients usually suffer from hyperdynamic
circulation, which has a role in affecting the endothelial integrity of the blood

vessels and increasing the risk of thrombus formation that generally leads
to emboli, which cause stroke 2. Anaemia (by different types) is usually
present in about 17% to 28% of stroke patients and also affect strongly the
mortality rate and outcome of cases *This study aims to screen the
prevalence of post-stroke iron deficiency anaemia and the management of
these cases among patients admitted to Samara General Hospital; after a
CVA, patients often experience various health issues that can contribute to
developing IDA. These include decreased appetite, dysphagia, reduced
gastrointestinal motility and altered nutritional intake due to physical
disabilities. In addition, the use of antiplatelet and anticoagulant
medications may increase the risk of gastrointestinal bleeding, further
exacerbating anaemia in those patients®. IDA significantly affects the
recovery and quality of life of stroke survivors. Anaemia is associated with
fatigue, weakness, dizziness, and delayed functional recovery. In addition,
IDA can impair cognitive function and post-stroke cognitive deficits.
Identification and management of IDA among post-CVA patients are
essential to improve their recovery outcomes °. This study is done on
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cerebrovascular accident patients who were admitted to the emergency
unit of Samarra General Hospital and complicated by iron deficiency
anaemia as a sequela of stroke from January 2023 to January 2024. As our
patients in this study were admitted to the hospital for stroke, we obtained
previous consent for being in this study and also for follow-up from the
closest relative according to the ethics in our community. Continuous
anaemia may affect large blood vessels leading to arterial hypertrophy and
arterial remodeling, hence, understanding the causes and underlying
pathology contributes to enhancing our knowledge of vascular diseases.

MATERIALS AND METHODS

Sample size: In this study, we take a sample of one hundred stroke patients
(age 55-70 years, 1:1 male/female ratio), 35 males are smokers and 10 are
females, up to 92% of the patients sample have hyperlipidemia, and 56 of
patients are type 2 diabetes (24 are males and 32 are females) and 80 of
patients are hypertensive (42 are males and 38 females), all cases are prone
to MRl and diagnosed to have stoke " &.All patients were primarily admitted

Table 1: Patient Demography and Compiling Diseases.

to the intensive care unit and neurological wards. The diagnosis of iron
deficiency anaemia was first estimated at the first follow-up visits in the
second month after discharge from the hospital. Follow-up visits include
CBC and transferrin level tests to monitor iron and transferrin levels'
elevation, stability, or decrease in some cases. We considered that the
cases are IDA when serum ferritin level is lower than 12 ug/L. Cases are
admitted to ICU within 6-8 hours after the occurrence of stroke with a mean
time of 6.6 £1.5h 78,

RESULTS

The age groups of participants ranged from 50-70 years, higher numbers
were those with an age range of 61-70 years (30% and 34%) and the lowest
were within the range of 50-60 years (12 and 13%) control and CVA patients,
respectively. The age of the control group was nearly matched with the CVA
patient group, nonetheless, the control group were healthy and the patient
group was associated with compiling diseases, including 56% diabetics,
80% hypertensive, and 45% smokers (Table 1).

Variable Categories Control CVA Patients
Age Category 50-60 years 12 13
51-60 years 30 29
61-70 years 30 34
>70 years 28 24
Diabetes Mellitus 0 56
Hypertension 0 80
Smoking Status 0 45

The incidence of IDA in the CVA group (56.3%) is significantly higher than
the control group (25.2%) (Table 2). Those who have shown IDA mostly were
female (54%) in the CVA group versus mostly male (60%) in the control
group.

Table 2: Incidence of Iron Deficiency Anaemia.

Low serum ferritin (82%) has been reported in CVA compared to 5% in the
control group (p=0.00001). Moreover, most patients diagnosed with
ischemic (90%) type of stroke and only 10% diagnosed as hemorrhagic
(Table 2)

Control % CVA Patients % Chi-Square P Value
Ida 25.2 56.3
Sex Female Male Female Male

40 60 54 46 3.9 0.047
Serum Ferritin Normal Low Normal Low

95* 5 18 82* 120.6 0.00001
Type of Stroke Ischaemic Haemorrhagic

90 10

Data expressed as a percentage, *indicate significantly higher at p<0.05 using Chi-square

DISCUSSION

In our study, we find that iron deficiency anaemia is @ common problem in
CVA patients after hospital admission, leading to a significant decrease in
hemoglobin level. Eventually, there is an increase in the volume of infarction
due to a decrease in oxygen supply to the brain, hence the increase in the
final infarction volume. One of the most common causes is hemodilution
which is done after hospital admission. It depends on many factors such as
the severity of the stroke, whether the patient is conscious or not, the age
of the patient as it is significantly increased in the elderly, whether oral
feeding is present or depends totally on parenteral feeding and perfusion

time #°%. Oxygen delivery to the brain can be measured using the formula
Hb=xQx Sa0, multiplied by 1.39 as Q is blood flow and Sa0; is oxygen
saturations in arteries so any decrease in Hb level will affect oxygen supply
to the brain and increase in infarction growth entering the patient in a
vicious circle as we need to increase blood flow to the brain and more
decrease in Hb level and worsen of anaemia which strongly affect the
outcome of cases 22, Although there is a shortage of studies that analyze
the relationship between stroke and iron deficiency anaemia. Alexander et.
al. found that instances of aphasia and hemiparesis are associated with IDA
and after that deteriorate to cerebral infarction and stroke %. Iron is one of
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the most important minerals responsible for the development and integrity
of the central nervous system. Hence, iron deficiency anaemia as a medical
condition has very importance in CNS defects such as (cranial nerve palsies,
stroke and pseudo tumour cerebri) °. Regarding pathogenesis that occurs
with iron deficiency anaemia thrombocytosis is usually prominent in these
cases and occurs due to an increase in platelet production which arises due
to the rise in the level of erythropoietin that occurs in anaemic patients
secondary to an increase in megakaryocytes and hence thrombus
formation™. hyperdynamic circulation leads to defects in the blood vessels'
endothelium leading to its breakage. This defect may lead to the formation
of a thrombus; in some occasions, separation of thrombus will occur,
leading to embolism and stroke 2%, Maguire et. al. conducted a study
between stroke and IDA in young ages and found that more than 53% of
cases are associated with IDA 2. The same pathology in the endothelium
of the brain's blood vessels leads to inflammation, damage to its tissues,
and then hypoxia °. In our study, males represented 46 % and females 54%
of stroke cases. Although we find different percentages of males and
females in our sample some studies show increasing stroke levels in males
more than females the mechanism is unknown, but it may have a relation to
testosterone levels ™. In our study, we have 56 cases of anaemic patients
associated with stroke with a percentage of 25% to the control group. In our
research, we found that 56% of stroke patients have anaemia as the ratio
between the cases group and control group was 1:2. Hence, we find that
cases came to Sammara General hospital in stroke 56% of them suffering
from IDA . So we can consider that IDA is a vital risk factor for stroke and
has significant importance. Hence, supplementation and follow-up for cases
is essential to decrease risk of recurrence 2.

Regarding types of strokes, there is an increase in the incidence of Cerebral
venous thrombosis more than acute ischemic stroke in our cases of iron
deficiency anaemia. Pathogenesis can be explained by thrombus formation
due to increased viscosity of microcytic cells and endothelial damage, which
are vital predisposing factors for thrombus formation and increased platelet
count % Although one of the most common causes of death in stroke
patients is thrombocytosis which may easily lead to different CNS infarctions
thrombocytopenia that occurs in association with IDA is primary and benign
not act as a cause of death as in reactive one '® . Consultation with a
haematologist is required if elevation of platelet count persists, is
unexplained, or is symptomatic. Our data indicates that thrombocytosis, IDA,
and MCV in multivariate analysis were independent predictive risk factors
for stroke (P<0.05). Changes in platelet count (PLT) and platelet parameters
have been reported in IDA. However, the relationship between iron
metabolism and thrombopoiesis is not fully known 7. Some investigators

speculated that the elevated erythropoietin levels in patients with iron-
deficiency anaemia might modestly increase platelet production by cross-
reacting with the thrombopoietin receptor ®. Dealing with risk factors of
cerebrovascular stroke has great importance in minimizing the incidence
and the outcome of cases and hence decreases the risk and the rate of
stroke in individual cases or specific communities so we can deal with single
risk factor or with groups of them ™ for example we can use some
prophylaxis in certain conditions as using antiplatelets treatment to
decrease the risk of stroke, or we can treat the risk factor itself by treating
iron deficiency anaemia.

A general method of preventing risk factors is screening a wide sample of
healthy people for specific risk factors that may lead to stroke and dealing
with them to minimize the incidence. This method is called primordial
prevention 8. The second level is to deal with a sample of people who
already have risk factors such as iron deficiency anaemia but no history of
cerebrovascular accidents to prevent or decrease their incidence 8. The
most advanced level of prevention is to deal with the cases which suffer
from stroke actually to prevent their recurrence .so we try in all cases to
correct serum iron levels, dealing with any cause of bleeding, follow a
healthy lifestyle life by weight control (healthy diet and programmed activity)
also stop smoking, controlling blood glucose level, hypertension and
hyperlipidemia . The management of post-stroke IDA involves a multimodal
approach to treating both the underlying cause and anaemia itself. This
includes administering oral and intravenous iron supplementation,
optimising nutrition and dietary intake, and dealing with any secondary
causes of bleeding—additionally, close monitoring of haematological
parameters . Moreover, long-term pharmacological therapy and blood
transfusion should be initiated for moderate to severe anaemia cases,
respectively 826,

CONCLUSION
Post-CVA IDA is a common complication that can significantly impact the

recovery and well-being of stroke survivors—understanding the prevalence
and effective management strategies by implementing timely detection,
appropriate interventions, and collaborative outcomes and quality of life for
patients experiencing post-CVA IDA. In our developing countries, it is
essential to detect iron deficiency anaemia as early as possible so that we
can treat it before a life-threatening complication like stroke develops. To
avoid subsequent complications, the study provided insights into treating
older age groups and severe anaemia cases as a priority when coexisting
with CVA. This ultimately opens the horizon for further studies highlighting
the linkage between anaemia and CVA at molecular or subcellular levels.
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