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Abstract

Post-stroke management is a crucial component of stroke care, as it can help improve outcomes,
prevent complications, and promote recovery. Both non-pharmacological and pharmacological
approaches are used in post-stroke management. This study was carried out to increase the
awareness of the people and to gather versatile information about post-stroke management. The

work was done based on different articles and journals.

Non-pharmacological management includes lifestyle modifications, such as exercise programs,
dietary changes, and mental support. Studies have shown that non-pharmacological post-stroke
management is commonly used in many countries. It is difficult to provide an exact percentage
of non-pharmacological management used by people worldwide after stroke as this can vary
depending on factors such as availability of resources, healthcare systems, cultural beliefs and
practices, and individual preferences. For example, a study published in the International
Journal of Stroke in 2015 reported that rehabilitation therapy was used in more than 80% of
stroke patients in hospitals in India. Another study published in the Journal of Stroke and
Cerebrovascular Diseases in 2018 reported that non-pharmacological management was used in

the majority of stroke patients in a hospital setting in Saudi Arabia.

Similarly, the use of pharmacological management after stroke is a common practice worldwide
and is often used in combination with non-pharmacological interventions. However, the specific
percentage of pharmacological management used after stroke is difficult to estimate as it can
vary widely depending on individual patient characteristics and healthcare practices in different

countries.

The extensive knowledge regarding post-stroke management that has been summarized in this

review article may be useful to readers all over the world.
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Introduction
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A Review on Post-Stroke Management

1. Introduction

The prevalence of stroke is increasing in developing countries, where it is the second greatest
cause of death and disability. [1] The World Health Organization claims that the “incoming
epidemic of the 21st century” is stroke. Recent studies indicate that 85% of all strokes may be
avoided, therefore prevention strategies are now taking center stage in stroke care. [2] Stroke
incidence rates overall in low- and middle-income countries were 20% higher than those in
high-income countries between 2000 and 2008, marking the first time this has happened. It is no
longer necessary to debate whether or not stroke should be a concern for governments in low- to
middle-income nations. The time to act is right now. Time lost is brain lost. Every minute
counts. [3]

Fig.1: Stroke [136]
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1.1 Types of Stroke

There are two major forms of stroke: ischemic and hemorrhagic. When a brain vessel is blocked
by an obstruction that blocks 80% or more of the vessel, an ischemic stroke happens. On the
other side, a vascular rupture results in a hemorrhagic stroke. [4] A transient ischemic attack
(TIA), is also known as a "mini-stroke". Because the blockage of blood flow to the brain occurs
for a much shorter period typically no longer than five minutes than with other major forms of

stroke, it is distinct from them. [5]

Ischemic strokes are the most common type. When blood clots or other objects obstruct the
brain's blood arteries, an ischemic stroke ensues. Blockages may also be caused by the buildup
of plaque, or fatty deposits, in blood arteries. [6] An ischemic stroke has three main causes:
thrombosis, hypoperfusion, and embolism. Most frequently, thrombosis is thought to be the
culprit. The clinical signs and symptoms of ischemic strokes differ in severity from hemorrhagic
strokes in that they develop more gradually (over hours). Paralysis, paresis, ataxia, vomiting,
and ocular gazing can all be signs of an ischemic stroke. The precise lesion site will decide the

symptoms and indicators the patient may experience. [7]

Myocardial infarctions, hypertension, and usage of thrombolytics are predisposing variables that
dramatically raise the likelihood of experiencing a hemorrhagic stroke. [8] Hemorrhagic strokes
can appear differently clinically from case to case. Patients typically arrive with intense
headaches, vomiting, and extremely high blood pressure. Focal neurological symptoms that
appear within minutes go along with these clinical presentations. Although they can
occasionally happen with any other form of stroke, these acute symptoms have been determined

to predominantly be associated with hemorrhagic strokes. [9]

A "mini-stroke™ or TIA is a type of ischemic stroke (transient ischemic attack). This is a
temporary obstruction in the blood supply to your brain. The symptoms typically disappear
within a few minutes or sometimes within a day. TIAs are often referred to as "warning strokes"
at times. It is crucial to understand that a TIA can be an indication of an upcoming stroke.
Similar to a serious stroke, a TIA is a medical emergency. Emergency care is required for
strokes and TIAs. It is impossible to tell at first whether symptoms are caused by a TIA or a

serious type of stroke. Blood clots frequently induce TIAs, much like ischemic strokes do.

3
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Within a year, a massive stroke occurs in more than one-third of TIA patients who do not
receive medical attention. Within three months of a TIA, 10% to 15% of patients will
experience a severe stroke. Major stroke risk can be reduced by identifying and treating TIAs. If
you experience a TIA, your medical team can determine the cause and take action to stop a
catastrophic stroke. [10] Early stroke diagnosis, combined with the identification of the type and
etiology of the stroke, is the primary prognostic factor that will reduce the rate of complications
and persistent morbidities. The kind of stroke can be determined with the aid of a detailed
medical history and a complete physical examination. [11] Imaging is however still necessary to
make a diagnosis. The preferred imaging technique to distinguish between a hemorrhagic and
an ischemic stroke is a non-contrast CT scan. In hospitals and emergency rooms, it isn't always
accessible, though. Because of this, researchers have tried to develop protocols for
differentiating between the two categories based simply on clinical signs. The kind can be
distinguished by factors including localized versus diffuse symptoms, positive versus negative
symptoms, and gradual versus rapid onset of symptoms. Additionally, several research claimed
that eye gazes and pupil size can aid differentiate between kinds. [12]

A stroke, sometimes called a brain
Stroke attack, happens in one of two ways:

@ Blocked Artery @ Ruptured Artery
An Ischemic stroke occurs when A hermorrhagic stoke occurs
a blood clot blocks the blood flow when a blood vessel bursts
inan artery within the brain. within the brain.

Blood Clot

/
Hemorrhage

Death of
BrainTissue

Fig.2: Types of Stroke [137]
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1.2 Pathophysiology of Stroke

The term "stroke" refers to a sudden neurological attack caused by blocked blood arteries in the
brain. To research the clinical manifestation of the stroke, it is crucial to comprehend the
neurovascular anatomy. [13] Two internal carotid arteries in the front and two vertebral arteries
in the back control the blood flow to the brain (the circle of Willis). [14] Hemorrhagic strokes
are brought on by bleeding or blood vessel leaks, whereas ischemic strokes are brought on by
insufficient blood and oxygen reaching the brain. [15] Both vascular risk factors and other
general predisposing factors that may function as a trigger have an impact on a person's
likelihood of having a stroke. In certain circumstances, the stroke might be directly linked to a
valid cause. The internal carotid artery being dissected and blocked as a result of a neck injury
is an illustration of this. [16] In contrast, this reliable cause is absent in the majority of other
instances. Furthermore, the exact mechanisms by which conditions including pregnancy,
systemic illnesses, and psychological stress lead to a stroke remain unknown. [17] According to
some hypotheses, this may be due to vascular inflammation and activation of the coagulation
cascade. These hypotheses predict that coagulopathies and vascular abnormalities will interact
with one other and with other risk factors to accelerate the development of stroke (either
hemorrhagic or ischemic). [18] This notion is supported by the observation that acute stroke
patients have leukocytosis and elevated inflammatory markers, which are poor prognostic
indicators. [19] Overall, because of the gaps in our understanding, more research is still required
to fully understand the causes and risk factors of strokes as well as to detect high-risk patients
early. [20]

Comparing the brain to other body organs, it is commonly believed that the brain is more
susceptible to hypoxia injury. [21] This is mostly due to the high quantities of glutamate (a
neurotransmitter) and the relatively high metabolic activity.[22] Thus, cerebral vascular
blockage from emboli or an in-situ thrombus can result in hypoxic damage. [23] Distant emboli
typically come from the carotid artery, left atrium, or left ventricle (specifically from an
atherosclerotic plaque). Immediately following this blockage, neurological symptoms will
appear. [24] However, depending on the injury site, the cellular makeup, the vulnerability, and
the amount of the lesion, lasting damage, and cell death will manifest over a period of minutes

to hours (or even days). [25]
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Vascular reaction to injury is a significant element that also affects the outcome. An illustration
of this is the absence of a vasodilator, which will cause a bigger stroke. [26] On the other side,
less damage will result from the clot being dissolved early in the flow recovery process. [27] To
accomplish this, recombinant tissue plasminogen activator (tPA) is occasionally administered;
in fact, it is the only medication approved for this purpose by the FDA. [28] Due to the
extensive list of side effects associated with tPA, however, less than 10% of stroke patients are
eligible for its usage. [29] It is linked to a high risk of bleeding as well as other undesirable side
effects such as harm to the blood-brain barrier (BBB). Combination medicines are used in some
regimens to reduce the likelihood of side effects and increase the drug's therapeutic window.
[30] Whether the tissue could be saved or not in situations where the wounded vessels were
unable to regain blood flow was not widely known until recently. In most cases, the brain tissue
could continue to function for hours after a vascular occlusion occurred. To safeguard these
tissues and possibly keep them viable, enough vascular blood flow must be restored as quickly
as feasible. [31]

Around 85% of stroke patients lose their lives as a result of ischemic occlusions, with
intracerebral hemorrhage accounting for the remaining 15%. Ischemic occlusion in the brain
leads to thrombotic and embolic circumstances. [32] Vascular constriction brought on by
atherosclerosis in thrombosis interferes with blood flow. Plague accumulation will eventually
narrow the vascular chamber and create clots, leading to thrombotic stroke. In an embolic
stroke, the reduced blood supply to the brain region causes an embolism; the reduced blood
flow to the brain causes extreme stress and premature cell death (necrosis). Following necrosis,
the plasma membrane is disrupted, organelles enlarge, cellular contents seep into extracellular
space [33], and diminished neural activity. Inflammation, energy failure, loss of homeostasis,
acidosis, elevated intracellular calcium levels, excitotoxicity, free radical-mediated toxicity,
cytokine-mediated cytotoxicity, complement activation, deterioration of the blood-brain barrier,
activation of glial cells, oxidative stress, leukocyte infiltration are additional significant events
that contribute to stroke pathology. [34]-[38]

Hemorrhagic strokes have a significant fatality rate and make up about 10% to 15% of all
strokes. Blood vessels rupture as a result of internal damage and stress on the brain tissue in this

illness. It causes circulatory system toxicity and infarction as a result. [39] It is divided into a
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subarachnoid and intracerebral hemorrhage. Blood arteries burst in ICH, which results in an
abnormal blood buildup inside the brain. Hypertension, disturbed vasculature, excessive
anticoagulant, thrombolytic drug use, and ICH are the main causes. Due to a brain injury or
cerebral aneurysm, subarachnoid hemorrhage is a condition in which blood builds up in the
subarachnoid space of the brain. [40][41]

Stroke: Pathogenesis

Chronic _y Microaneurysms Traumatic head injury
Hypertension of small arteries
* /\
Amyloid deposits Hypertensive Intratumoural Coup or Arteriovenous Cerebral Ruptured arterial
causing vascular hemorrhage hemorrhage contrecoup malformation contusion aneurysm, usually
fragility forces damage damages blood anterior
white matter vessels circulation

blood vessels

Clot formation, Atherosclerotic

commonly in plaque formed in Inherited & Hypercoagulable state, due
left side of internal carotid acquired to familial causes, exogenous
heart artery dislodges coagulopathies estrogen, pregnhancy and
L//’ post-partum
Clot travels to Atherosclerotic A +
brain vessels in brain Bleeding Rupture of an Increased venous
— / within the artery in pressure from
Cerebral vessel occlusion brain subarachnoid obstruction of
+ parenchyma space venous drainage
Acute Ischemia v v \
(See ‘Ischemic Stroke’ slide for details) Intracerebral Hemorrhage Subarachnoid Hemorrhage Venous Sinus Thrombosis
Y
Impaired blood supply to affected area
Author:
Loss of function, with symptoms Steven Burgoyne
related to the function of the affected Reviewers:
brain tissue Gabriela Gilmour
v Paul Adamiak
Gary Klein*
Stroke * MD at time of publication

Legend: Pathophysiology Mechanism  Sign/Symptom/Lab Finding Complications | Published October 28, 2015 on calgaryguide.ucalgary.ca/ @ [6IS[C)

Fig.3: Pathophysiology of stroke [138]
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1.3 Supervision of Stroke

Post-stroke management refers to the treatments given to stroke survivors after a stroke.
Non-pharmacological management and pharmacological management are the two basic
categories of management. Non-pharmacological management includes lifestyle
modifications, dietary habits, and mental health conditions. On the other hand, the core of
pharmacological management is drug management. Non-pharmacological management
control pain soothes stress, promotes mood improvement, lessens depression, and heightens

awareness of oneself and the surroundings.

It encompasses both non-pharmacological and pharmacological treatments. "Prevention is
better than cure" According to WHO research, non-pharmacological management is
preferred over emergency care for stroke. [42] This type of management includes patient
education, adequate hydration, exercise, dietary modification, smoking cessation, reduction
in salt intake, decrease in body mass index and regular checking, control of blood pressure
and blood glucose level, [43], and meetings with consultant neurologist, ophthalmologist,

and physiotherapist, aspirin should be used for long periods for paralysis.[44]

Stroke prevention entails altering risk factors within a group or among specific individuals,
while stroke management relies on treating its pathophysiology. Despite extensive studies
into stroke over the past 20 years, there is still no easy way to treat or prevent all of the
clinical causes of stroke. The main goal of modern stroke research is to develop innovative
treatments that alter risk factors for both major and minor strokes. [45]

©Daffodil International University
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STROKE MANAGEMENT STRATEGIES
Blood
roke acute care T—) D
||nm«m! thrombolysis (IAT) | P
II. Reperfusion I11. Rehabilitation
Intravenous thrombolytics (IVT)
— Drug development V. Neuroprotection and Repair s = ) \ / s, "

g / : / ‘ \-0 \\
i: | , {
£ Promote repaif‘/&—
g) | ' Neuroplasticity |
;  Recovery

Fig.4: Stroke management strategies [139]
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Chapter two
Purpose of the study
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2.1 Purpose of the study

e To have a deeper understanding of the various diagnostic techniques utilized to identify this

illness.
e To know treatment & management of stroke.

e To make the awareness of the people as well as to gather information regarding this.

11
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Chapter three
Methodology
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3.1 Methodology

A methodological evaluation from whole data provides a framework for exploration
approaches in addition to techniques for data collection and analysis. The methods employed in
the investigation are covered in this chapter. Key phrases with " stroke,” " stroke

pathophysiology, stroke management,” and "post-stroke management” were explored by
utilizing web-based search engines, PubMed, Google Scholar, Research Gate, and Springer as
well as from many websites. The learning environment is described in it. This is a summary of
earlier research on the display of post-stroke management. All research on the types,
pathophysiology, and management of the stroke ailment. A portion of the data was gathered by
reading the original study articles, while another portion was found by searching the internet for
relevant material. Many management activities were documented. All of the data acquired from

earlier study articles were introduced and arithmetically coded.
Paper search link:

https://scholar.google.com/

https://www.researchgate.net/
https://pubmed.ncbi.nlm.nih.gov/

https://link.springer.com/

13
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4.1Non-pharmacological Management

The value of non-pharmacological stroke management for the general population must be

emphasized, as well as the fact that it should continue whether or not pharmacotherapy is used

to prevent strokes. A healthy diet, frequent exercise, a low-normal body mass index, quitting

smoking, and moderate alcohol consumption are all essential components of a healthy lifestyle

that can prevent strokes without the use of medications. It is crucial to educate patients about

the significance, worth, and advantages of non-pharmacological stroke management, especially

when it is the only available treatment choice if pharmacotherapy prevention has negative side

effects. Many studies showed that even little lifestyle changes could drastically lower the risk of

stroke. As a result, to avoid both primary and secondary strokes, physicians must advocate for a

moderate and healthy lifestyle. [46]

Get moderate exercise,
such as brisk walking. daily

Avoid red meat, egg
yolk, heavy cheese
and deep-fried food

Do not smoke

Make regular visits
to the doctor

and follow directions
on all medications

PREVENTING
STROKE

Eat a diet rich

in fresh fruits,
vegetables

and whole grains

Do not add
extra salt to meals

s & Avoid added sugars,
57 even honey

Fig.5: Non pharmacological management of stroke [140]
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4.1.1Lifestyle Modifications

4.1.1.1 Physical activities

Stroke patients need to collaborate with their medical professionals to create an exercise
regimen that reflects their distinct side effects and fitness levels. The diverse set of aerobic
workouts to help avoid another stroke and neuromuscular training to aid recovery will likely be

encouraged by doctors and therapists. [47]

Maintaining a healthy weight and lowering your cholesterol and blood pressure are all benefits
of physical activity. The surgeon general advises 2 hours and 30 minutes of moderate-intensity
aerobic exercise per week for adults, such as a brisk stroll. Children and teens should get 1 hour

of physical activity every day. [48]

Following a stroke, doctors advise aerobic activity for 20 to 60 minutes per day, three to seven
days a week. The dosage should be adjusted based on the patient’s level of fitness. Muscle
atrophy, which typically takes place during the hospital stay and in the days following, can be
reversed with strength-training exercises. Lightweights that provide at least one set of 10 to 15
repetitions should be used in strength-training regimens. Two to three days per week should be
dedicated to strength training, with eight to ten exercises targeting the main muscle groups.
Setting your post-stroke fitness goals in collaboration with your medical team is essential. For
instance, to establish the motivation for regular aerobic exercise, certain patients might need to
prioritize gait training. Gait training and other forms of aerobic exercise might be acceptable for
other patients with moderate secondary effects. [49] Stroke patients should avoid vigorous

exercises.

For muscles that may have been lost or weakened after a stroke, stroke survivors should also
use light weights and apply minimal resistance. You should perform two to three sessions of
this kind of exercise. [50] Stroke victims should stretch frequently to improve flexibility in
addition to aerobic exercise and strength training. Your legs and arms may be challenging for
you to raise. To make your movements easier to complete, try stretching before or after your

other workouts. [51]

Since stroke survivors frequently lose their stability, you might also want to include balancing
training. Stroke survivors are advised to include a couple of sessions of balance or cognitive

exercises in their daily regimen. [52]

16
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Several healthcare professionals also advise stroke survivors to participate in group exercise
activities as a source of encouragement for them both physically and emotionally. [53] They can
include exercises like Pilates, Zumba, spin, or water aerobics. You might also look into
participating in enjoyable group activities like biking or walking. As you bring fitness into your
life during this difficult period, having that communal element in your fitness journey may

provide you with a lot of strength, enthusiasm, and legitimacy. [54]

Help With Stroke

rt of your routine. Physical ir sk

troke. Regular aerobic exe

Lower blood pressure Walking ability Muscle strength
e w
¢.)
®
A 4
Coordination Balance Weight loss
® P o L
Mental health Endurance Energy

L J

Pain alleviation Quality of life A Saebo

Fig.6: Physical Exercise after Stroke [141]
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4.1.1.2 Habituation

It is widely acknowledged that alcohol misuse has both short-term and long-term impacts on
the brain. [55] Recently, it was mentioned that another risk for alcohol drinkers is stroke. [56]
Overindulging in alcohol might increase the risk of stroke and blood pressure. Moreover, it
raises blood levels of triglycerides, a type of fat that might harden your arteries. [57] Alcohol
consumption regularly is linked to hypertension, [58] intracranial hemorrhage; both lethal and
not, [59] cerebral infarction, [60] as well as an elevated risk of stroke-related mortality. [61]
Newer, less rigorously controlled research indicates that alcohol use is a risk factor for cerebral
infarction [62] in young adults who occasionally drink alcohol [63] and in middle-aged women
and young men who occasionally drink alcohol and regularly consume large amounts of
alcohol. [64] Alcohol use also may potentially increase the risk of subarachnoid hemorrhage.
[65] Alcohol can raise your risk of getting another stroke if you've already had one. It may
worsen the effects of speech, cognitive, visual, and balance difficulties brought on by your

stroke. [66] So, after a stroke alcohol intake should be avoided.

Stroke risk is also increased by tobacco usage. Smoking cigarettes can harm your heart and
blood vessels, which raises your risk of stroke. [67] Cigarette smoke contains carbon monoxide,
which lowers your blood's ability to carry oxygen, and nicotine, which elevates blood pressure.
Consuming other people's secondhand smoke can increase your chance of having a stroke even
if you don’t smoke. [68] Continued smoking raises the chance of another stroke after the first
stroke. The risk increases with the amount of smoking. Smoking after a stroke raises the risk of
dying from a heart attack or stroke. You must stop smoking right away if you have ever
experienced a stroke or TIA. [69] According to estimates, up to two years after a stroke, more
than 75% of people who smoked before having a stroke continued to smoke, and their smoking
habits didn't change much in the years after. [70] Persistent smoking has been linked to several
negative outcomes for stroke survivors, including an increased risk of subsequent stroke and
other cardiovascular diseases and an increased mortality risk. [71] After a stroke, quitting
smoking is typically advised to avoid myocardial infarction and subsequent strokes. [72] There

is still little information about changing one's smoking habits after having a stroke. [73]

18
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4.1.2Dietary Habit

Eating healthily has numerous advantages. A healthy food plan can help you manage your

weight, increase your immunity, build strong bones, and reduce your risk of stroke. It also helps

you stay active and offers the right fuel and energy for that. Food, or the foods we eat, is a

modifiable risk factor, which means that changes in your diet or behavior can have a direct

impact on how well or how poorly your health turns out. [74] It should come as no surprise that

some diets can alter the risk of stroke. The foods or diets that have been linked to an increased

risk of stroke are included in the table below, along with potential explanations: [75]

Table 1:

Risky foods

Reasons

Prepacked meals and snacks

Trans fats are abundant, raising LDL (bad
cholesterol) and lowering HDL (good

cholesterol)

Processed meats

Blood arteries may be harmed by preservatives

(such as sodium nitrite and nitrate).

Cakes, cookies, and pastries

Contains a lot of presumably hydrogenated oils
and trans fats, which diminish HDL and elevate
LDL.

Spreads and processed foods

Trans fats are abundant, raising LDL and
lowering HDL

Soda pop (regular & diet)

= Regular: High in sugar with no

discernible nutritional advantages

= Diet: Artificial sweeteners and the risk of

stroke: a source of worry

©Daffodil International University
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Fried foods

Trans fats are abundant,
lowering HDL

raising LDL and

Another food group that has a negative reputation is red meat, but there is still much to learn

about this subject. A report in the journal Stroke revealed that stroke incidence was 42% greater

in women who habitually ate large quantities of red meat. [76] Unprocessed red meat

consumption and stroke are associated, according to a recent study published in October 2022,

but the data is poor. [77]

Before reviewing a healthy post-stroke diet, remember that occasionally consuming one of these

food groups won't significantly impact your performance or short- or long-term health, lowering

your chance of recurrent stroke. That is a combination of both portion management and a long-

term, balanced diet is responsible. [78]
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Table 2: Healthy foods that decrease the risk of stroke: [75]

Foods decreased risk

Reasons

Salmon and Fish Oils

Omega-3 fatty acids and polyunsaturated
fats reduce inflammation, lessen the
plague, halt blood clots and lower
triglycerides, and increase HDL (the good
cholesterol)

Whole Nuts

Rich in dietary protein and "healthy fats"
Some contain a lot of amino acid arginine,
which maintains the health of blood

vessels

Fruits and Vegetables

Very good source of minerals and
vitamins, rich in fiber, and disease-

prevention tools including stroke.

Berries

High antioxidant content and supports a

healthy gut

Olive Qil

It is believed that apolipoprotein prevents
the accumulation of lipids, cholesterol,
and other chemicals on the walls of

arteries.

Whole Grains

Reduces cholesterol levels, provides fiber,
and nutrients, and is believed to minimize
the chance of developing heart disease

and other illnesses.
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Randomized controlled trials haven't looked into how frequently drinking tea or coffee affects
cardiovascular risk. Drinking coffee and tea lowers the risk of myocardial infarction, according to
relatively strong evidence, although stroke is barely mentioned in the same body of literature. A
reduced risk of myocardial infarction would presumably result in decreased risk of stroke. [79]
There are two things to take into account for both tea and coffee: the effects of caffeine and the
effects of antioxidants. In research, slow metabolizers of caffeine seemed to be associated with an
increased risk of myocardial infarction, providing some indication that caffeine in coffee may be
hazardous. [80] According to a recent meta-analysis, drinking three to five cups of coffee daily
lowers the risk of cardiovascular disease. [81] Green tea and other types of tea both lower the risk
of cardiovascular disease. Blood pressure and LDL cholesterol are both reduced by green tea [82] as
well as enhancing endothelial performance [83] Both tea and coffee consumption seems to have
advantages. It is unclear whether drinking both tea and coffee would be more advantageous. It
seems doubtful that doctors would recommend one or the other given that drinking these beverages
is a matter of personal preference and is influenced by cultural differences between nations. [84]

Thus, individuals who are at risk for stroke should limit their consumption of animal flesh and stay
away from red meat and egg yolk. They should consume a lot of whole grains, vegetables, fruits,
and legumes, as well as healthful oils like olive and canola. Because egg whites are a good source
of protein, meals that often contain meat can be replaced with egg white-based dishes such as
omelets, frittatas, and egg salad sandwiches. [85] Patients must approach their meatless day as a

learning opportunity rather than a punishment to achieve this.
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Dietary Changes After a Stroke
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4.1.3Mental Health

A stroke is a significant life-changing event. It may alter your self-perception and cause you to
worry about the future. Stress and unhappiness can be brought on by changes in obligations,
relationships, jobs, and finances. Changes in personality, mood, and emotions can also result
from a stroke's effects on the brain. All of this suggests that there is a close connection between
anxiety, depression, and stroke. In the five years following a stroke, one in three persons
experience depression. Depression can strike at any time, although it is most frequent in the first
year following a stroke. Moreover, anxiety may manifest, either on its own or in tandem with

depression. [86]

The most common psychiatric side effect of stroke is post-stroke depression (PSD). In
comparison to stroke patients who are not depressed, stroke patients with PSD have higher
fatality rates and exhibit little improvement in rehabilitation programs. [87] The quality of life
for individuals following a stroke is greatly decreased by the co-occurrence of depression and
stroke. [88] Early detection and appropriate care are essential to achieve better outcomes in PSD
patients. [89]

25% of stroke survivors experience anxiety. There are no reliable cures. Post-stroke anxiety
may be influenced by several variables, including post-stroke depression, pre-stroke anxiety and
depression, locus of control, coping mechanisms, confidence, exhaustion, and sleep. These
variables may be the subject of therapy. [90] During the first year after a stroke, anxiety is
frequent. It may be worthwhile to conduct further routine screening after a stroke because
anxiety has a major impact on quality of life and is a predictor of depression. [91]

Anger after a stroke is a regular occurrence and negatively impacts functionality and quality of
life. [92] After a stroke, it’s a common neuropsychiatric symptom that can interfere with
treatment and recovery. This is especially true because anger affects how well patients adhere to
their treatment and how well they learn about their health conditions. [93] There are numerous
causes of anger after a stroke. Some are caused by the biological effects of the stroke, while
others are caused by unwelcome lifestyle adjustments, such as losing a job because of
limitations associated with the stroke. As rage problems following a stroke can upset both

survivors and their loved ones, it's critical to treat them. The frequency and severity of post-
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stroke anger and aggressive behavior episodes frequently decrease over time. Survivors might
naturally regain control of their emotions as their brains recover and as they become used to
their new surroundings. Yet rather than waiting for things to go better on their own, controlling
emotions is best done proactively. [94]

Despite being widespread, depression and anxiety are also very treatable. Numerous factors can
support recovery, and it is achievable. You will be able to heal more quickly the earlier you
seek assistance. Some psychological therapy may help if you have mild or moderate mental

issues. [95]

e Behavior modification: The aim of behavior therapy is on engaging in rewarding,
enjoyable, or satisfying activities. It seeks to reacquaint you with life.

e Cognitive behavior treatment (CBT): Creates a more positive and problem-solving
approach by assisting you in recognizing and changing problematic thought patterns. It

is among the best therapies for depression.

e Interpersonal counseling: Assists you in identifying interpersonal patterns that increase
your risk of depression. You put your attention on developing relationships, dealing with
grief and sadness, and learning new methods to get along with people.

e Mindfulness Cognitive treatment: Meditation-based group treatment. You learn to
concentrate on the current moment without attempting to change it through mindfulness
meditation. Stopping your thoughts from straying toward the past or the future can be

helpful. It enables you to catch sad or negative feelings before they fester.

e Art Therapy: One type of psychological therapy that can help stroke victims with
sadness and anxiety is art therapy. Stroke sufferers can use art to communicate their
internal conflicts, feelings, and psychological status, which will aid in the healing of

their mental issues. [96]

Positive social interaction can significantly impact stroke victims' physical and mental health.
There is evidence to support the idea that family members, especially spouses, offer significant
social support. This family support could affect how well stroke victims recover after therapy.
[97]

25
©Daffodil International University



A Review on Post-Stroke Management

4.2 Pharmacological Management

Pharmacological management is also known as drug management. Stroke-specific treatment
and stroke prevention include the two main categories of pharmacological therapy. [98] The
type of stroke you have, the afflicted area of the brain, and the underlying reason all determine
how you are treated. Medications are frequently used to treat strokes. These include drugs that
lower cholesterol, lower blood pressure, and prevent and dissolve blood clots. Procedures could
be necessary in some circumstances to get rid of blood clots. If your stroke was brought on by
brain swelling, surgery might also be required to correct it and lower the risk of more bleeding.
[99]

You have a 25% to 35% probability of getting another stroke after having one. Your doctor will
prescribe medicine to reduce those chances. [100] Depending on whether a stroke is ischemic,
hemorrhagic, or transient ischemic attack (T1A), different pharmacological management is used
to treat it. [101] A stroke patient may get or be prescribed a variety of treatments, including the
clot-busting agent tPA, blood thinners, and medications to control cholesterol and high blood

pressure. [102]

4.2.1Tissue Plasminogen Activator (tPA)

The only stroke medication that truly dissolves a blood clot is tissue plasminogen activator
(tPA). It is frequently applied as an emergency stroke therapy. [103] With improved results and
minimal risk of bleeding when treatment is started promptly, tPA was shown to be effective in
animal models of stroke in multiple trials conducted between 1984 and 1991. [104]-[109] A
drug called alteplase injections, which break blood clots and restore blood flow to the brain, are
frequently used to treat ischemic strokes. Thrombolysis is the term for this application of “clot-
busting” medication. Starting alteplase as soon as feasible after the stroke occurs, and most
definitely within 4.5 hours, will maximize its effectiveness. It's not typically advised if more
than 4.5 hours have gone because it's unclear how useful it is after this period. It's critical to
confirm the diagnosis of an ischemic stroke with a brain scan before alteplase can be
administered. This is because the medication has the potential to worsen hemorrhagic stroke-
related bleeding. [110] For tPA to effectively treat the blood clot, it is injected into a vein. Not
everybody uses tPA. tPA is not administered to people who have a significant risk of a brain

hemorrhage. [111] Getting tPA can lessen the effects of a stroke and even help you recover
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more rapidly by reversing some of its effects. Other therapies are necessary for some situations

where tPA cannot be employed. [112]
4.2.2 Blood Thinners

Blood thinners are frequently used in post-stroke management to help avoid blood clots and
additional strokes. The choice of blood thinner is based on several variables, including the type
and severity of the stroke, the patient's age, medical history, and other medications being used.
Blood thinners come in two varieties: anticoagulants and antiplatelet medications.

4.2.2.1 Anticoagulants

Anticoagulants have been utilized in the emergency care of individuals with acute ischemic
stroke for a long time. Anticoagulants are administered to patients, particularly those who have
cardioembolism brought on by arterial fibrillation and large-artery atherosclerotic disease, to
avoid a first or subsequent stroke. [113] To assist lower their chance of forming further blood
clots in the future, some persons could be recommended an anticoagulant. Anticoagulants work
by altering the blood's chemical structure in a way that prevents blood clots from forming.

Anticoagulants for long-term use include warfarin, apixaban, dabigatran, edoxaban, and

rivaroxaban, among others.

Heparins, a class of anticoagulants that can only be administered by injection and are only used

temporarily, are another class of anticoagulants. [114]

Anticoagulants are potent medications. You often take them if your risk of stroke is high or if

you have atrial fibrillation, a disorder marked by irregular pulse. [115]

Moreover, life-threatening, severe bleeding has been connected to warfarin. If you have a
bleeding issue or have had heavy bleeding, let your doctor know. Your doctor will probably

think about using another medication. [116]
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4.2.2.2 Antiplatelet agents

When platelets become activated in sufferers of acute ischemic stroke, they can form blood
clots that block arteries in the brain and cause damage to some of the brain tissue. The effects of
such damage include stroke symptoms. Antiplatelet therapy may lessen the amount of brain
tissue that has been destroyed by ischemia as well as lower the risk of having an early recurrent
ischemic stroke, which would lower the likelihood of early death and enhance long-term results

for survivors. [117]

ASA (acetylsalicylic acid, Aspirin) is the antiplatelet medication that is most frequently
utilized. [118] After an ischemic stroke, aspirin is often administered to the majority of patients.
Aspirin is a pain reliever as well as an antiplatelet, which lowers the possibility of another clot
forming. [119] The only oral antiplatelet medication that has been studied for the management
of acute ischemic stroke is aspirin. Between 24 to 48 hours of an ischemic stroke, but not sooner
than 24 hours after alteplase medication is finished, aspirin therapy should start. [120] As an
alternative, it is advised that patients who cannot receive thrombolytic therapy start taking
aspirin as soon as possible. Aspirin has a favorable effect when given during an acute ischemic
stroke, even though it increases the risk of bleeding. [121]

Afterward, other antiplatelet medications including clopidogrel and dipyridamole might be
utilized. [122] Blood clots can be avoided by using antiplatelets like clopidogrel. They function
by making it more difficult for your blood's platelets to clump together, which is how blood

clots are formed. [123]

The most frequently observed side effect of blood thinners is bleeding. The majority of bleeding
is mild, such as gum bleeding, light bruises, or cuts that take longer to clot. While serious
bleeding is uncommon, it can be fatal. Blood in your vomit or bloody, extremely dark, or black
feces may indicate stomach or intestinal hemorrhage. A head injury or sudden headaches could
indicate internal bleeding. [124]
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4.2.3 Blood Pressure Lowering Medication

Also known as antihypertensive drugs. Blood pressure and stroke are continuously correlated
and unaffected by other risk variables. The substantial correlation between high blood pressure
and stroke, including both ischemic stroke and ICH, has been demonstrated by persuasive
evidence for more than 30 years. [125] When a hemorrhagic stroke is in its acute stage, blood
pressure often rises. This increase in blood pressure has been associated with a higher risk of
mortality, disability, and the formation of hematomas. Reducing the patient's risk of having
another stroke is also accomplished by controlling blood pressure. [126] It is now plainly
obvious that hypertension management, including blood pressure screening, is crucial to
preventing strokes. [127] Thiazide diuretic agents, angiotensin-converting enzyme
inhibitors, angiotensin receptor blockers, beta-blockers, and calcium-channel blockers are
only a few kinds of antihypertensive drugs that have been demonstrated to reduce the incidence
of cardiovascular events, including stroke. For the prevention of stroke, the use of angiotensin-
converting enzyme inhibitors and angiotensin receptor blockers may have a specific benefit.
[128] According to a significant meta-analysis of cardiovascular outcomes, beta-blockers may
not be as effective at preventing strokes as other antihypertensive medications. Each patient's
choices must be personalized specifically to them. [129] Antihypertensive medications should
be used to treat hypertensive patients so that their target blood pressure is less than 140/90
mmHg. The successful reduction of BP is more crucial in lowering the risk of stroke than the
selection of a particular agent, and treatment should be tailored to the patient's other
characteristics and tolerance to the medicine. Antihypertensive drug treatment candidates and
the desired level of blood pressure management are chosen for hypertensive stroke patients
based on the clinical disease type, time since onset, severity, age, and antithrombotic medication
use. [130] A Cochrane review of randomized controlled trials examining the use of blood
pressure medication to treat individuals with a history of stroke or TIA in the prevention of
major vascular events, dementia, and recurrent stroke. At least 48 hours after a stroke or TIA,
blood pressure-lowering medication was started. The findings, according to the authors, support
the use of BP-lowering medications in stroke or TIA patients to lower the risk of having another
stroke. They also noted that the majority of the current evidence comes from trials examining
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ACE inhibitors or diuretics and that there is currently insufficient data to draw firm conclusions

about the ideal systolic BP target following stroke or TIA. [131]

Table 3: Blood pressure lowering drugs: [118]

Classes

Examples

Function

ACE Inhibitors

Lisinopril, Perindopril and

Ramipril etc.

Widen blood vessels by
relaxing them. This

facilitates easier blood flow.

Angiotensin Receptor

Blockers

Losartan, Valsartan and

Telmisartan etc.

By preventing a substance
that narrows blood arteries,
you can make it simpler for

your heart to pump blood.

Beta Blockers

Propranolol, Metoprolol,

Labetolol, etc.

Stop the effects of the
hormone  adrenaline to
reduce the rate and pressure

of heartbeat.

Calcium Channel Blockers

Amlodipine, Nicardipine and
Nimodipine etc.

By preventing calcium from
entering the cells in your
heart and blood vessels, you
can aid in the relaxation and
opening up of your blood
vessels. They can also
reduce blood pressure by

slowing your heart rate.

Thiazide Diuretics

Hydrochlorothiazide,
Chlorthalidone, and
Indapamide etc.

These medicines treat heart
failure and excessive blood
pressure. Assist your body in
eliminating surplus salt and
liquids. These may be taken
along with other blood

pressure medications.
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4.2.4 Cholesterol-Lowering Drugs

Your physician will most likely prescribe you a statin, a drug that lowers cholesterol, after a
stroke. Considering that statins appear to reduce the chance of having a second stroke. [132]
Statins aid in reducing elevated cholesterol levels. Cholesterol might begin to accumulate along
the artery walls when your cholesterol levels are too high. The accumulation is known as
plaque. The HMG-CoA reductase enzyme, which your body needs to generate cholesterol, is
blocked by these medications. Your body produces less of it as a result. By doing so, plaque risk
is decreased and ministrokes are avoided. [133] An increased risk of ischemic stroke is linked
to elevated LDL and total cholesterol. The use of niacin, fibrates, and cholesterol-absorption
inhibitors is also an option for individuals who cannot take statin medication, even though statin
therapy has the most evidence to support it in the literature for the prevention of recurrent
ischemic stroke. [134] One of the most significant causes of stroke is carotid atherosclerosis.
Several clinical trials looked explored the advantages of statins for stroke patients. 4731
participants participated in the SPARCL experiment (Stroke Prevention by Aggressive
Reduction of Cholesterol Levels), which was followed up for five years. [135]

Table 4: Cholesterol-lowering drugs: [118]

Classes Examples

Statins Simvastatin, Atorvastatin &

Rosuvastatin etc.

Cholesterol Absorption Inhibitors Ezetimibe
Fibrates (Folic Acid Derivatives) Bezafibrate, Fenofibrate & Gemifibrozil
etc.
Niacin Vitamin B
Resins Cholestyramine, Colestipol
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4.2.5 Routine Follow-up

A post-stroke routine checkup is an important part of stroke care, as it allows healthcare
professionals to monitor the patient's progress, identify any potential complications or long-term
effects of the stroke, and adjust their care plan as needed. During a routine checkup, the
healthcare professional will perform a physical exam to assess the patient's strength, sensation,
coordination, balance, and reflexes. They may also perform a neurological assessment to
evaluate the patient's cognitive function, speech, and vision.

Imaging tests such as CT scans, MRIs, or ultrasounds may be ordered to check for any changes
in the brain since the stroke. The healthcare professional will also review the patient's
medications to ensure they are taking the correct doses and adjust any medications as needed. If
the patient is still in rehabilitation, the healthcare professional will evaluate their progress and
adjust their therapy plan as needed.

Additionally, the healthcare professional may discuss any lifestyle modifications the patient
needs to make, such as changes to their diet or exercise routine, to reduce their risk of future
strokes. They may also address any emotional or psychological concerns the patient may have
and provide resources or referrals for additional support. Finally, the healthcare professional
will discuss the frequency of future checkups and any additional tests or evaluations that may be
needed to ensure the patient's ongoing care and recovery.
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Chapter five
Conclusion
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5.1 Conclusion

Post-stroke management is critical for long-term recovery and quality of life. Non-
pharmacological and pharmacological both are possible ways for post-stroke management.
Non-pharmacological and pharmacological approaches are both important aspects of post-stroke
management. Rehabilitation, exercise, diet, and stress management are non-pharmacological
approaches that can improve recovery and prevent recurrent strokes.

Anticoagulants, antiplatelet agents, blood pressure-lowering medications, and cholesterol-
lowering medications are pharmacological approaches that can improve outcomes and quality of
life in stroke survivors.

A multidisciplinary approach that incorporates both non-pharmacological and pharmacological
interventions can provide comprehensive care and support for stroke survivors and their families.
It's important to note that post-stroke management should be individualized based on the patient's
specific needs, and it should involve a multidisciplinary team approach including physicians,

nurses, therapists, and other healthcare professionals.
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