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Introduction

CerebroVascular Accidents (CVA) remains 
one of the commonest non communicable 
disease resulting in an increased mortality and 
morbidity worldwide. Developing countries 
account for 85% of global deaths from stroke 
[1-3].By 2015, India will report 1.6 million 
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cases of stroke annually, at least one-third of 
whom will be disabled. Stroke is also a leading 
cause of functional impairments, with20% of 
survivors requiring institutional care after 3 
months and 15% - 30% being permanently 
disabled [2].

Early identification and adequate treatment of 
the underlying cause of kidney disease remains 
the cornerstone in preventing evolution of 
kidney disease in to ESRD. An increased 
prevalence of stroke in dialysis patient is 
multifactorial. The frequency, timing and 
presentation of stroke in dialysis patients vary 
from that of general population. Therefore, 
we reviewed published data on cerebrovascular 
accidents in ESRD patients on haemodialysis.
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Methods 

Literature search was performed using PubMed 
and Google Scholar using the keywords 
“CerebroVascular Accidents”, “Stroke”, 
“End Stage Renal Disease” and “Stroke in 
Haemodialysis”. Only English articles were 
included. 

End Stage Renal Disease (ESRD)

ESRD represents a clinical state or a condition 
in which there has been an irreversible loss of the 
endogenous renal function to a degree which 
is sufficient to render the patient permanently 
dependent upon Renal Replacement Therapy 
(RRT) which may be dialysis or kidney 
transplantation [1,4]. 

The various causes of ESRD in India has been 
depicted in Table 1. The most commonbeing 
Diabetes Mellitus followed by hypertension. 
Presently more than 2.5lakh people develop 
kidney failure annually. By 2025, India would 
have 7.3crore diabetics, 2crore chronic kidney 
disease patients.The mortality and morbidity 
are significantly higher in ESRD patients on 
dialysis. The underlying cardiovascular disease 
and infection are the leading cause of death.

There are various factors that predispose the 
individuals to high chances of vascular events 
notably worsening hypertension, anaemia, uremic 
toxins, vascular calcifications, dyslipidemia and 
use of anticoagulation during dialysis [5].

CerebroVascular Accidents

CerebroVascular Accident (CVA) is a major 
health problem in India. The average 
annualIncident  rate of stroke in a recent study 
from Kolkata was 145per 100,000 population 
for general population3. The exact statistical 
numbers for CVA in haemodialysis patients 
are lacking.

Overall, ischemic stroke accounts for about 
76% of all strokes in dialysis patients as 

compared to 80% in general population6. 
Hemorrhagic stroke accounts for about 12% 
of all strokes in dialysis patients which shows a 
marginal increase due to multiple factors.

The Choices for Healthy Outcomes In Caring 
for ESRD (CHOICE)6study noted 165 
ischemic stroke events out of a total 200 stroke 
events during the entire study. Dialysis patients 
also are at risk of recurrent stroke which was 
noted in CHOICE study, of the 165 stroke 
events, there were 35 additional repeated events 
in 29 patients. The overall incidence rate was 
4.9/100 person-years. Men, older age, prior 
history of Diabetes Mellitus, prior CVA or 
peripheral vascular disease had higher stroke 
events. Cardiac arrhythmia is often found in 
dialysis patients [4-6]

The largest subtype of ischemic stroke was 
cardio embolic at 28%, followed by small vessel 
occlusion 20%, multiple causes 18%, large 
artery atherosclerosis 11% and undetermined 
23%.

The timing of stroke onset remain 
unpredictable with most of the stroke 
occurring on non haemodialysis days and 
at remote indeterminate time from the last 
dialysis.About 20 %– 25% of stroke occur on 
the same day of haemodialysis.In the study by 
toyodaet.al [7], 34% of ischemic brain infarcts 
occurred with in 30 minutes of the dialysis 
procedure. Thirty percent of stroke occurred 
either during dialysis or several hours later, 
although this timing was not statistically 
different from events that occurred on a non 
dialysis day.

A Japanese cohort of 151 patients revealed 
that the haemorrhagic stroke was common 
in haemodialysis patients. Outcomes after 
stroke, especially hemorrhagic stroke tends 
to be poor, with a high case fatality and 
low successful recovery rate [5-7].The time 
from stroke symptom onset to presentation 
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Table1. Causes of ESRD in India
1. Diabetes Mellitus

 2. Hypertension

 3. Interstitial Nephritis

 4. Glomerulonephritis 

  a. IgA Nephropathy

  b. Focal Segmental glomerulosclerosis

  c. Vasculitides

  d. SLE

  e. Membranous Nephropathy

 5. Polycystic Kidney disease

 6. Reflux nephropathy

was long (median 8.5 h), but shortest for 
cardioembolic and hemorrhagic causes of 
stroke (median 2.5h) [8].

The use of aspirin in dialysis patients had been 
associated with a reduced risk of stroke, but the 
overall strength of this association was modest, 
as noted in the International Dialysis Outcomes 
and practice patterns study [9] (DOPPS).
Measurement of cardiac function by means 
of echocardiography has been suggested for 
all patients initiating dialysis therapy because 
of its more accurate assessment [5].Use of 
statins, was not associated with decreased risk 
of stroke in hemodialytic patients in the Die 
Deutsche Diabetes Dialysis study D) [10].
The outcome following stroke in CHOICE 
[6] study revealed that for every 100 dialysis 
patients who had a stroke, 35 will die within 
30 days and only 56 of the 100 will be able to 
go home or to an acute rehabilitation facility.

Conclusion

Cerebro Vascular Accident occurs at higher 
rates in haemodialysis patients, ischemic stroke 
being the most commonest form. The time 
of onset of stroke with respect to the day of 
haemodialysis remain unpredictable and needs 
a larger study. The time of onset of stroke to 
presentation is long (median 8 – 8.5 hrs), with 
this delay in presentation, any benefit from 
earlier interventions in 
this population, such as 
thrombolytic use, may 
not be practiced, thus 
worsening mortality and 
morbidity after stroke. 
An evidence based 
Treatment guidelines for 
different types of stroke 
in haemodialysis patients 
need to be formulated.
Strict control of co 

morbid illnesses, early presentation from the 
time of onset of stroke and educating patients 
and their family members about warning 
symptoms of stroke would help in prevention 
of mortality and morbidity.
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