
Citation: Ikramuddin F. Stroke and Alzheimer’s Disease. Phys Med Rehabil Int. 2016; 3(4): 1092.Phys Med Rehabil Int - Volume 3 Issue 4 - 2016
ISSN : 2471-0377 | www.austinpublishinggroup.com 
Ikramuddin. © All rights are reserved

Physical Medicine and Rehabilitation - 
International

Open Access

Abstract

Stroke primarily affects the population over the age of 65 years, each year 
795,000 people will experience new or recurrent stroke. It the most common 
cause of severe long-term disability (AHA 2010) in the US. Alzheimer’s disease 
(AD) is the most common form of dementia in the elderly. The prevalence of 
Alzheimer’s disease is known to increase as the population ages. Stroke and 
AD can occur together and result in deficits that appear to multiply. They share 
common vascular risk factors such as Hypertension, abdominal obesity and 
physical inactivity. It is difficult to differentiate the cognitive deficits that result 
from stroke and from Alzheimer’s disease individually and prognosticate 
function. The dysfunction and mismatch between the needs of the neural 
tissue to the mechanisms that regulate cerebral blood flow (CBF) have been 
postulated to result in cognitive deficits in both these disease processes. The 
neurovascular pathways are believed to be common to both the diseases and 
elucidate the potentiating effects that these two entities have on each other. 
This paper attempts to provide an understanding of the neurological pathways 
that may be common to the disease processes and pathology. Understanding of 
the mechanism of AD and cognitive deficits following stroke will help establish 
guideline and strategies in the prevention of these two diseases with similar and 
common neurological pathways. 
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Introduction 
Stroke is the leading cause of severe long-term disability in United 

States and fifth leading cause of death according to the data from 
National Vital Statistics System, 2015. Although there has been a 
decline in the death rate from stroke in the last 50 years, it is not clear 
if these changes result from a decrease in the incidence or reduced 
case fatality rates [1-3]. 

While the age standardized rates of stroke mortality have declined 
in the world during the last two decades, the prevalence of stroke, 
overall global burden of stroke has increased with most remarkable 
increase in the population aged 75 and above. Additionally, with 
the aging population in US, based on the 2010 age distribution, the 
forecasted stroke incidence is expected to rise in the next 40 years 
by 2.25 times [4]. This increase in the incidence of stroke events is 
expected to be specifically in the white population as well as Hispanic 
population. 

The epidemiology of AD is notable for AD being the 6th leading 
cause of death, and fifth leading cause in those over the age of 65 years 
(Alzheimer Association, 2015). AD affects 5.4 million Americans. 
The incidence of Alzheimer’s dementia dramatically increases after 
the age of 65 from 53 new cases per 1000 people aged 65-74 to 170 
per 1000 people aged 75 to 84; 231 per 1000 people older than 85. 
It is the only one of the top ten diseases in US that does not have 
prevention, cure or clear guidelines to slow its progression. Based on 
an economic model created by an independent research firm, a report 
from the Alzheimer’s Association projects that Medicare spending on 
people with Alzheimer’s disease will more than quadruple in just over 
a generation to $589 billion annually in 2050.
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It is clear that both stroke and AD affect similar patient populations 
within an age range. However, the effect of AD on a patient with 
premorbid stroke is not clears. Conversely, the studies that evaluate 
the effect of stroke in a patient with pre-existing AD are conflicting. 
Nevertheless, cognitive deficits are an important prognostic indicator 
to the ability of patients to be discharged home safely, particularly in 
this age range. The ability of a clinician to prognosticate the recovery 
of stroke while considering the cognition at baseline and eventual 
support needed to prevent institutionalization cannot be over stressed 
in this patient population. 

Many studies have hypothesized the cause of AD, which 
remains unclear. The pathological characteristic of AD consisting of 
neurofibrillary tangles; tau protein deposits as well as acetylcholine 
diminution along with calcium dysfunction associated with reactive 
astrocytosis leading to inflammation may be enhanced in the presence 
of atherosclerotic disease. Roher et al have repeatedly found strong 
correlation between large vessel atherosclerotic disease and neurotic 
plagues [5]. 

In AD, mitochondrial dysfunction is an important factor in 
the formation of AD, through the Oxygen Reactive Species ROS. 
Increased and unregulated inflammatory free radicals accumulate 
in AD, which promote neuronal apoptosis at vulnerable regions 
such as the hippocampus and amygdala. In mild and moderate AD, 
there is diminution of choline acetyl transferase activity. There is 
in mild and moderate AD, diminution of choline acetyl transferase 
activity is also noted. Choline acetyl transferase is responsible for the 
synthesis of the neurotransmitter acetylcholine. This results in loss 
of acetylcholine, specifically in areas of the brain associated with 
memory and learning. However, the cholinergic dysfunction is not 
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considered to be the cause of the illness, but rather a consequence. 
This mechanism of decreased cholinergic activity is the target of the 
currently approved treatments for AD. 

In addition to the dysfunction of the cholinergic system, increased 
loss of glutamatergic neurons is noted in AD. It is accompanied by 
disturbances in N-methyl-D-aspartate (NMDA) and α-amino-3-
hydroxy-5-methyl-4-isoxazolepropionic acid receptor expression 
in the cerebral cortex and hippocampus. Increased depolarization 
of the postsynaptic membrane resulting from increased glutamate 
concentration and reduction in physiological NMDA receptor 
mediated signals is noted in AD [6]. 

Pathogenesis in AD has not been clear, the tau proteins and 
neurofibrillary tangles are considered the hallmarks of AD; however 
the occurrence of these pathognomic features in imaging does not 
correlate to the severity of AD. Similarly, the diminution of the 
acetylcholine and down regulation of the NMDA receptors is thought 
to be the consequential features and not the cause of the cognitive 
deficits. The biomarkers being studied in AD, are discordant to the 
cognitive deficits following stroke, are defined as those deficits that 
occur within three months of the stroke. These deficits are related to 
certain critical locations such as those involving the prefrontal and 
subcortical areas that mediate executive functioning. Other infarcts 
resulting in cognitive deficits are those involving the angular gyrus, 
medial frontal lobe, and infero medial portion of the temporal lobes. 
The third subtype of strategically located infarctions causing dementia 
after stroke involves bilateral hippocampal or thalamic infarctions [7]. 
However these locations do not account for the worsening cognition 
seen in the stroke patient involving other areas of infarction (L 
Pantoni 2001). Similarly, a study showed strong correlation between 
hippocampal volume and risk of developing AD [8]. 

In a systematic review and meta-analysis review of studies 
between the years 1975 to 2013, the relationship of AD and stroke was 
reviewed [9]. It was found that patients with AD were at increased 
risk for intracranial hemorrhage. However, the study showed that 
the risk of AD was higher in patients following stroke. It is well 
recognized that the risk factors for both disorders are similar, namely 
hypertension, diabetes, and heart disease and thus the results can 

be confounded. The amalgam of these co morbidities is part of the 
metabolic syndrome. Altered levels of glucose have been found to be 
predictive of worse cognition following stroke. There is an inverse 
relationship between the duration of diabetes and poor cognitive 
outcome following stroke in this study [10]. 

Brain derived neurotrophic hormone has been noted to be 
involved in the both the stroke and AD, and may point to the 
common pathways in these diseases. The BDNH has been seen to be 
high in patients with acute phase of stroke. 

There appears to be a mismatch in both the AD and stroke 
individuals between the metabolic demands of the neural tissue and 
the ability of the neurovascular mechanisms that assure that the 
energy requirements of the neural tissue are commensurate with 
blood flow. This mismatch is seen in both the AD and patients with 
stroke [11]. 

AD incidence is as escalated with obesity associated with non-
fatty liver disease, insulin resistance, and early cellular senescence. 
Environmental factors such as high cholesterol or high fat diets have 
been associated with high LDL and low HDL levels in AD populations, 
pointing to pathways common to both the entities.

The connection between AD and stroke is possibly related to 
low adiponectin and high density lipoprotein HDL cholesterol levels 
found in patients with hypertension, obesity, diabetics, and AD. It is 
postulated that there is down regulation of AD genes Sirtuin1, over 
expression of amyloid precursor protein APP, and mitochondrial 
apoptosis. Life style changes which include low fat diet, exercise 
and reduction of stress have been shown to increase adipose tissue 
mitochondrial biogenesis possibly by up regulation of the Sirtuin1 
genes [12]. 

In a retrospective study, analysis of cerebrospinal CSF biomarkers, 
t-tau, p-tau and Aβ42 were assessed in patients with AD, stroke and 
vascular dementia. Similarities were reported in CSF profiles of those 
with AD and after stroke T tau levels were similar in stroke and AD, 
while phosphor tau levels were highest in AD, followed by MCI then 
stroke. Based on biomarkers alone, there was no difference noted 
between AD and stroke between the Aβ42 levels [13].

Interestingly, serum tau proteins have been detected in 48% of 
ischemic stroke patients, and those with detectable tau proteins were 
noted to develop more severe neurological deficits. Thus the presence 
of tau proteins points to a common pathway for the two diseases [14].

Conclusion 

AD and stroke are important diseases that effect the US population 
beyond the ages 65. The seemingly disparate AD and stroke have a 
remarkable commonality in their underpinnings. Over- nutrition, 
and lack of exercise leading to ROS formation drive the pathologic 
finding of neurofibrillary tangles and tau proteins. 

Metabolic syndrome has influence on the incidence of stroke and 
AD. There is increasing evidence that there are common pathways 
between the two diseases in the form of disequilibrium between the 
stroke and vascular damage and plague formation are strongly related 
to metabolic syndrome, an amalgam of Hypertension, Diabetes, 
and Hyperlipidemia, where the principle drive is adipose tissue 

Figure 1: Age-adjusted death rates for selected causes of death for all ages, 
by sex: United States, 2004-2014.
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dysfunction strongly linked to mitochondrial dysfunction, which in 
turn leads to ROS. Early identification and aggressive treatment of 
these risk factors may prevent stroke and delay AD. 
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