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A R T I C L E  I N F O                              

INTRODUCTION 
 

Cerebrovascular Accident remains a significant global health 
issue and is leading cause of mortality and morbidity 
worldwide. Hypertension and atrial fibrillation remains major 
modifiable risk factor 
 

The incidence of stroke and associated mortality is also higher 
in kidney disease patients compared with the general 
population.  
 

Presence of anemia, hypoalbuminemia, malnutrition, uremia 
and hyperhomocysteinemia in patients with kidney failure are 
confirmed factors associated with higher incidence of stroke.
Patients with ESRD on dialysis have an 8–
incidence of stroke compared to the general population, with 
rates varying across published series from 10 to 33 per 1,000 
patient years 2 3.Stroke occurs more commonly in dialysis 
patients than general population or CKD patients without 
need for dialysis. HD patients have a 3 fold h
death following acute stroke.  
 

Vascular risk factors in CKD patients may be the contributing 
factor for association of renal dysfunction with stroke. With 
comparison to general population, stroke incidence and death 
rate due to stroke were higher in CKD and Dialysis 
population4-7. Study from Japan shows stroke was leading 
cause of death accounting for 12.7% of total CKD death
 

A recent meta analysis of 83 studies, which included data for 
more than 30000 strokes demonstrated a linear relationship 
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                             A B S T R A C T  
 

 

The terms job satisfaction and organization commitment are very important for any 
organization employees’ in order to succeed in the global competiti
software and IT companies’ employees’ also need job satisfaction and organization 
commitment for its success. Therefore in this study the major objective is to identify the 
significant impact of job satisfaction on organization commitment 
relationship between job satisfaction and organization commitment. The study also focuses 
on the moderation effect of experience on job satisfaction and organization commitment. 
For data analysis hierarchical regression and process macro of SPSS is being used. The 
results show that there is significant impact of job satisfaction on organization commitment. 
The relationship between job satisfaction and organizational commitment is further 
depended up on the experience of the employees. The positive value of the coefficient of 
the interaction term indicates that job satisfaction becomes more positive as the experience 
of the employees increases.  
 
 
 
 

Cerebrovascular Accident remains a significant global health 
of mortality and morbidity 

worldwide. Hypertension and atrial fibrillation remains major 

The incidence of stroke and associated mortality is also higher 
in kidney disease patients compared with the general 

emia, malnutrition, uremia 
hyperhomocysteinemia in patients with kidney failure are 

confirmed factors associated with higher incidence of stroke.1 

–10 times greater 
to the general population, with 

rates varying across published series from 10 to 33 per 1,000 
.Stroke occurs more commonly in dialysis 

patients than general population or CKD patients without 
need for dialysis. HD patients have a 3 fold higher risk of 

Vascular risk factors in CKD patients may be the contributing 
factor for association of renal dysfunction with stroke. With 
comparison to general population, stroke incidence and death 

igher in CKD and Dialysis 
. Study from Japan shows stroke was leading 

cause of death accounting for 12.7% of total CKD death5. 

A recent meta analysis of 83 studies, which included data for 
more than 30000 strokes demonstrated a linear relationship  

between decreasing GFR and risk of stroke and between 
increasing albuminuria and risk of strok
7% increase in relative risk of stroke associated with every 
10ml/ min/ 1.73m2 reduction in GFR, and 10% increase in 
relative risk of stroke with every 25mg/ mol increase in ACR. 
Pathophysiological mechanism mediating an elevated str
risk in CKD maybe related to uremic milleu, accelerated 
vascular calcification, increase carotid atherosclerosis, 
prothrombotic tendency and impaired cerebral autoregulation 
may all play an important role in the development of stroke in 
CKD patients. 
 

Patient on hemodialysis has higher incidence of stroke when 
compared with general population. In the study by Sozio 
published in 2009, ischemic stroke was the most common in 
dialysis patient; ischemic stroke was confirmed in 76% of all 
200 events registered in the study 
showed increased age and sex standardized mortality rate for 
stroke compared with general population 
 

In the DOPPS study, the prevalence of cerebrovascular 
disease was similar in Japanese and 
and was higher in US dialysis patients
of cerebrovascular disease in US dialysis patient was found in 
HEMO study12. High prevalence of ischemic stroke in 
patients with ESRD at the start of 
high incidence of ischemic stroke in the course of dialysis 
treatment has been reported13. 
 

Strokes in patient with peritoneal dialysis are comparatively 
less. In the largest peritoneal dialysis cohort from United 
Kingdom (n = 1511 with mean age of 
incidence of stroke was 9.8/ 1000 patients/ year
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The terms job satisfaction and organization commitment are very important for any 
organization employees’ in order to succeed in the global competition. Likewise the 
software and IT companies’ employees’ also need job satisfaction and organization 
commitment for its success. Therefore in this study the major objective is to identify the 
significant impact of job satisfaction on organization commitment and also to find out the 
relationship between job satisfaction and organization commitment. The study also focuses 
on the moderation effect of experience on job satisfaction and organization commitment. 

macro of SPSS is being used. The 
results show that there is significant impact of job satisfaction on organization commitment. 
The relationship between job satisfaction and organizational commitment is further 

s. The positive value of the coefficient of 
the interaction term indicates that job satisfaction becomes more positive as the experience 

between decreasing GFR and risk of stroke and between 
and risk of stroke8. In the same study 

7% increase in relative risk of stroke associated with every 
reduction in GFR, and 10% increase in 

relative risk of stroke with every 25mg/ mol increase in ACR.  
Pathophysiological mechanism mediating an elevated stroke 
risk in CKD maybe related to uremic milleu, accelerated 
vascular calcification, increase carotid atherosclerosis, 
prothrombotic tendency and impaired cerebral autoregulation 
may all play an important role in the development of stroke in 

Patient on hemodialysis has higher incidence of stroke when 
compared with general population. In the study by Sozio et al, 
published in 2009, ischemic stroke was the most common in 
dialysis patient; ischemic stroke was confirmed in 76% of all 

gistered in the study 9. ERA – EDTA registry 
showed increased age and sex standardized mortality rate for 
stroke compared with general population 10.           

In the DOPPS study, the prevalence of cerebrovascular 
disease was similar in Japanese and European dialysis patients 
and was higher in US dialysis patients11. Similar prevalence 
of cerebrovascular disease in US dialysis patient was found in 

. High prevalence of ischemic stroke in 
e start of hemodialysis, as well as 

high incidence of ischemic stroke in the course of dialysis 
 

Strokes in patient with peritoneal dialysis are comparatively 
less. In the largest peritoneal dialysis cohort from United 
Kingdom (n = 1511 with mean age of 55 years) the overall 
incidence of stroke was 9.8/ 1000 patients/ year14. US registry 
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studies reported no differences in stroke risk in patients on 
peritoneal dialysis compared to those on hemodialysis
 

Stroke competes with infection as the most freque
neurological complication of kidney transplant. Only a limited 
number of studies about stroke in transplant patients are 
available. In a Spanish study, the prevalence of stroke was 
7.97% at 10 years and cerebral hemorrhage appears to be 
more prevalent than in general population
identified for predictors of stroke: Diabetic neuropathy, 
peripheral vascular disease and age older than 40 years
 

Irrespective of stroke subtype, renal impairment is associated 
with greater neurological deficit following a ischemic stroke, 
a poor functional outcome and greater mortality. In CKD with 
eGFR less than 30ml/min with ischemic stroke has been 
associated with a higher risk of hemorrhagic transformation
Role of alteplase in CKD from retrospective dat
that CKD attenuates therapeutic efficacy of alteplase. One 
study shows an increase risk of symptomatic intracranial 
hemorrhage with alteplase18-19. 
 

Overall greater risk of in hospital death (odds ratio
CI 1.5-1.75, p <0.001) was marked in patient with advancing 
CKD who presented with acute stroke20.  
 

Hypertension control is the most important factor in stroke 
prevention irrespective of antihypertensive agent use, in the 
general population as well as the patient with CKD. 
 

Guidelines advised the use of antiplatelets to prevent ischemic 
stroke. Evidence support its use in non dialysis CKD 
population21. But in ESRD and dialysis population there is an 
element of risk of bleeding. 
 

Anaemia has been shown to increase the risk of stroke in 
CKD population22. Recombinant erythropoietin is indicated 
for correction of anaemia in CKD.  
 

No randomised trials has shown the use of oral anticoagulants 
in CKD or ESRD patients with atrial fibrillation. Treatment 
with oral anticoagulants make cause high risk of bleeding in 
patients with ESRD23.  
 

Lowering of hyperlipidaemia with statin therapy did not have 
a significant effect in reducing stroke risk
endarterectomy is recommended for symptomatic, high grade 
(>70%) carotid stenosis to reduce subsequent stroke risk. 
Endarterectomy reduce the risk of stroke by 82% at 2 years in 
patients with stage 3 CKD.       
    

Aims and Objectives 
 

To study the clinical profile of CerebroVascular Accidents in 
patients   with Chronic Kidney Disease 
 

MATERIALS AND METHODS 
 

Study Design 
 

Cross sectional study  
 

Study Place   
 

Department of Nephrology, SRM Medical college hospital 
and Research Centre 
 

Study Period 
 

March 2015-August 2016  
 

Study Population  
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studies reported no differences in stroke risk in patients on 
peritoneal dialysis compared to those on hemodialysis11.  

Stroke competes with infection as the most frequent 
neurological complication of kidney transplant. Only a limited 
number of studies about stroke in transplant patients are 
available. In a Spanish study, the prevalence of stroke was 
7.97% at 10 years and cerebral hemorrhage appears to be 

han in general population16. Risk factors 
identified for predictors of stroke: Diabetic neuropathy, 
peripheral vascular disease and age older than 40 years15. 

Irrespective of stroke subtype, renal impairment is associated 
following a ischemic stroke, 

a poor functional outcome and greater mortality. In CKD with 
eGFR less than 30ml/min with ischemic stroke has been 
associated with a higher risk of hemorrhagic transformation17.  
Role of alteplase in CKD from retrospective data suggests 
that CKD attenuates therapeutic efficacy of alteplase. One 
study shows an increase risk of symptomatic intracranial 

f in hospital death (odds ratio-1.63, 95% 
d in patient with advancing 

Hypertension control is the most important factor in stroke 
prevention irrespective of antihypertensive agent use, in the 
general population as well as the patient with CKD.  

advised the use of antiplatelets to prevent ischemic 
stroke. Evidence support its use in non dialysis CKD 

. But in ESRD and dialysis population there is an 

Anaemia has been shown to increase the risk of stroke in 
. Recombinant erythropoietin is indicated 

has shown the use of oral anticoagulants 
in CKD or ESRD patients with atrial fibrillation. Treatment 

risk of bleeding in 

Lowering of hyperlipidaemia with statin therapy did not have 
a significant effect in reducing stroke risk24-25. Carotid 
endarterectomy is recommended for symptomatic, high grade 

70%) carotid stenosis to reduce subsequent stroke risk. 
Endarterectomy reduce the risk of stroke by 82% at 2 years in 

To study the clinical profile of CerebroVascular Accidents in 

of Nephrology, SRM Medical college hospital 

The study would consist of all patients admitted with 
Cerebrovascular accident with chronic kidney disease from 
March 2015 to August 2016  
Inclusion criteria 
 

Patients ≥18 years old,  with cerebrovascular accident (on the 
basis of history, physical examina
chronic kidney disease (CKD is defined as kidney damage 
CKD is defined as kidney damage (generally ascertained from 
albuminuria, but also including abnormalities in urine 
sediment, pathology or imaging studies, acid
electrolyte disorders due to tubular disorders, or history of 
kidney transplantation) or estimated glomerular filtration rate 
(GFR) less than 60 ml/min/1.73
irrespective of cause and classified into stages according to 
the level of GFR  
 

Exclusion criteria 
 

 Patients with recurrent stroke
 Patients with rheumatic heart disease
 Patients with coagulation disorders

 

Investigations 
 

Medical history (including exact duration of diabetes, 
systemichypertension, atrial fibrillation history of 
and alcoholism other co-morbid illness, medications and 
duration of renal insufficiency before starting dialysis and the 
time under dialysis) 
 

Clinical examination,-Complete neurological examination,
BMI, blood pressure; standard 12
(ECG) laboratory investigations including  urine routie, urine 
microalbumin ,urine albumin creatnine ratio,
glucose, hba1c,blood count, fasting lipid profile,
sodium, aspartate aminotrasferase/alanine aminotransferase 
(AST/ALT), creatinine and urea levels. 
 

 Echocardiography 
 Ultrasonography of Abdomen
 Magnetic Resonance imaging of brain/ computed 

tomography of brain (Depending on the clinical 
need) 

 

RESULTS AND DISCUSSION
 

Type of Stroke 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Graph 1 Distribution of type of stroke in the study population
 

Table 1 Distribution of type of stroke in the study 
population

Type of Stroke Stroke Group
Ischemic 22

Hemorrhagic 4 
Total 26

4, 15%

Type of Stroke

Ischemic

4260, June 2017 

The study would consist of all patients admitted with 
Cerebrovascular accident with chronic kidney disease from 

≥18 years old,  with cerebrovascular accident (on the 
basis of history, physical examination and brain imaging)with 
chronic kidney disease (CKD is defined as kidney damage 
CKD is defined as kidney damage (generally ascertained from 
albuminuria, but also including abnormalities in urine 
sediment, pathology or imaging studies, acid–base and 

ctrolyte disorders due to tubular disorders, or history of 
kidney transplantation) or estimated glomerular filtration rate 

ml/min/1.73 m2 for 3 months or more, 
irrespective of cause and classified into stages according to 

Patients with recurrent stroke 
Patients with rheumatic heart disease 
Patients with coagulation disorders 

(including exact duration of diabetes, 
systemichypertension, atrial fibrillation history of smoking 

morbid illness, medications and 
duration of renal insufficiency before starting dialysis and the 

Complete neurological examination, 
BMI, blood pressure; standard 12-lead-electrocardiography 
(ECG) laboratory investigations including  urine routie, urine 
microalbumin ,urine albumin creatnine ratio, fasting blood 
glucose, hba1c,blood count, fasting lipid profile, potassium, 
sodium, aspartate aminotrasferase/alanine aminotransferase 

T/ALT), creatinine and urea levels.  

Ultrasonography of Abdomen 
Magnetic Resonance imaging of brain/ computed 
tomography of brain (Depending on the clinical 

RESULTS AND DISCUSSION 

 

 
 

of stroke in the study population 

Distribution of type of stroke in the study 
population 

 

Stroke Group Stroke Group (%) 
22 84.62 

 15.38 
26 100 

 

22, 85%

Type of Stroke

Hemorrhagic
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Graph 2 Age status of type of stroke in the study population
 

Table 2 Age status of type of stroke in the study 
population 

 

Age – 
 Groups 

Ischemic 
Stroke 
Group 

Hemorrhagi
c Stroke  
Group 

Combined 

Ischemic 
Stroke 
Group 

(%) 
≤ 30 years 1 0 1 4.55 

31-50 years 1 1 2 4.55 
51-70 years 16 2 18 72.73 
71-90 years 4 1 5 18.18 

Total 22 4 26 100 
 

 

Graph 3 Age distribution in the study population
 

Table 3 Age distribution in the study population
 

Age 
Distribution 

Ischemic 
Stroke Group 

Hemorrhagic 
Stroke Group

Mean 61.27 58.75 
SD 13.55 12.61 

P Value 
Unpaired t Test 

 

 

Graph 4 Gender distribution in the study population
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stroke in the study population 

Age status of type of stroke in the study 

Ischemic 
Hemorrhag

ic Stroke 
Group (%) 

Combine
d (%) 

0.00 3.85 
25.00 7.69 
50.00 69.23 
25.00 19.23 
100 100 

 
Age distribution in the study population 

Age distribution in the study population 

Hemorrhagic 
Stroke Group 

Combined 

60.88 
13.20 

0.7329 

 

Gender distribution in the study population 

1 2

18

5

Combined

71-90 years

60.88

13.20

Combined

17

9

Combined

Table 4 Gender distribution in the study population

Gender 
Status 

Ischemic 
Stroke 
Group 

Hemorrhagi
c Stroke 
Group 

Combined

Male 15 2 
Female 7 2 
Total 22 4 

P Value 
Fishers Exact Test 

Graph 5 Diabetes Mellitus status in the study population

Table 5 Diabetes Mellitus status in the study population

Diabetes 
Mellitus 
Status 

Ischemic 
Stroke 
Group 

Hemorrhagi
c Stroke 
Group 

Combine

DM +ve 10 4 
DM -ve 12 0 

Total 22 4 

P Value 
Fishers Exact Test 

Graph 6 Hypertensive stauts in the study population

Table 6 Hypertensive stauts in the study population

Hyper- 
tension Status

Ischemic 
Stroke 
Group 

Hemorrhagic 
Stroke  
Group 

Combine

HTN +ve 20 3 
HTN -ve 2 1 

Total 22 4 

P Value 
Fishers Exact Test 

10
12

0
2
4
6
8

10
12
14
16

Ischemic Stroke 
Group

Hemorrhagic 
Stroke Group

Diabetes Mellitus Status

DM +ve

20

2

0

5

10

15

20

25

Ischemic Stroke 
Group

Hemorrhagic 
Stroke Group

Hypertension Status

HTN +ve

Gender distribution in the study population 
 

Combined 

Ischemic 
Stroke 
Group 

(%) 

Hemorrhagi
c Stroke 

Group (%) 

Combine
d (%) 

17 68.18 50.00 65.38 
9 31.82 50.00 34.62 

26 100 100 100 

0.5906 

 

 
 

Diabetes Mellitus status in the study population 
 

Diabetes Mellitus status in the study population 
 

Combine
d 

Ischemic 
Stroke 

Group (%)

Hemorrhagi
c Stroke 

Group (%)

Combine
d (%)

14 45.45 100.00 53.85
12 54.55 0.00 46.15
26 100 100 100 

0.0441 

 

 
 

Hypertensive stauts in the study population 
 

Hypertensive stauts in the study population 
 

Combine
d 

Ischemic 
Stroke 

Group (%)

Hemorrhagic 
Stroke 

Group (%) 

Combined 
(%) 

23 90.91 75.00 88.46 
3 9.09 25.00 11.54 

26 100 100 100 

0.4007 

 

4

14

0

12

Hemorrhagic 
Stroke Group

Combined

Diabetes Mellitus Status

DM +ve DM -ve

3

23

1
3

Hemorrhagic 
Stroke Group

Combined

Hypertension Status

HTN +ve HTN -ve
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Graph 7 Coronary artery disease status in the study population
 

Table 7 Coronary artery disease status in the study 
population 

 

Coronary 
Artery 
Disease 
Status 

Ischemic 
Stroke 
Group 

Hemorrhagi
c Stroke 
Group 

Combine
d 

Ischemic 
Stroke 
Group 

(%) 

Hemorrhagic 
Stroke Group 

CAD +ve 10 2 12 45.45 
CAD -ve 12 2 14 54.55 

Total 22 4 26 100 
P Value 

Fishers Exact Test 
 

 

Graph 8 Atrial fibrillation status in the study population
 

Table 8 Atrial fibrillation status in the study population
 

Atrial 
Fibrillati
on Status 

Ischemi
c 

Stroke 
Group 

Hemorrha
gic Stroke 

Group 

Combin
ed 

Ischemic 
Stroke 

Group (%) 

Hemorrhag

Group (%)

AF +ve 4 0 4 18.18 
AF -ve 18 4 22 81.82 
Total 22 4 26 100 

P Value 
Fishers Exact Test 

>0.9999

 

 

Graph 9 Smoking status in the study population
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Coronary artery disease status in the study population 

Coronary artery disease status in the study 

Hemorrhagic 
Stroke Group 

(%) 

Combine
d (%) 

50.00 46.15 
50.00 53.85 
100 100 

>0.9999 

 
Atrial fibrillation status in the study population 

Atrial fibrillation status in the study population 

Hemorrhag
ic Stroke 

Group (%) 

Combin
ed (%) 

0.00 15.38 
100.00 84.62 

100 100 

>0.9999 

 
Smoking status in the study population 

12
14

Combined

Coronary Artery Disease Status

4

22

Combined

8

18

Combined

Table 9 Smoking status in the study population

Smoking 
Status 

Ischem
ic 

Stroke 
Group 

Hemorrha
gic Stroke 

Group 

Combin
ed 

Smoker 8 0 8 
Non 

Smoker 
14 4 18 

Total 22 4 26 
P Value 

Fishers Exact Test 

Graph 10 BMI status in the study population

Table 10 BMI status in the 

BMI 
Status 

Ischemi
c Stroke 
Group 

Hemorrhagi
c Stroke 
Group 

Combin
ed 

Normal 14 1 15 
Obese 8 3 11 
Total 22 4 26 

P Value 
Fishers Exact Test 

Graph 11 Total cholesterol status in the study population

Table 11 Total cholesterol status in the study population

Total 
Choleste

rol 
Status 

Ische
mic 

Stroke 
Group 

Hemorrh
agic 

Stroke 
Group 

Combin
ed

Normal 17 3 20
Hyperch
olesterole

mia 
5 1 6 

Total 22 4 26
P Value 

Fishers Exact Test 

14

8

0

5

10

15

20

Ischemic Stroke 
Group

Hemorrhagic 
Stroke Group

BMI Status

Normal

17

5

0
5

10
15
20
25

Ischemic Stroke 
Group

Hemorrhagic 
Stroke Group

Total Cholesterol Status

Normal Hypercholesterolemia

4260, June 2017 

Smoking status in the study population 
 

Combin
 

Ischemic 
Stroke 

Group (%) 

Hemorrha
gic Stroke 
Group (%)

Combined 
(%) 

36.36 0.00 30.77 

 63.64 100.00 69.23 

 100 100 100 

0.1472 

 

 
 

BMI status in the study population 
 

BMI status in the study population 
 

Combin
 

Ischemic 
Stroke 
Group 

(%) 

Hemorrha
gic Stroke 
Group (%) 

Combined 
(%) 

 63.64 25.00 57.69 
 36.36 75.00 42.31 
 100 100 100 

0.2789 

 

 
 

Total cholesterol status in the study population 
 

Total cholesterol status in the study population 
 

Combin
ed 

Ischemic 
Stroke 
Group 

(%) 

Hemorrhagi
c Stroke 

Group (%) 

Combin
ed (%) 

20 77.27 75.00 76.92 

 22.73 25.00 23.08 

26 100 100 100 

>0.9999 

 
 

1

15

3

11

Hemorrhagic 
Stroke Group

Combined

BMI Status

Normal Obese

3

20

1
6

Hemorrhagic 
Stroke Group

Combined

Total Cholesterol Status

Hypercholesterolemia



Study Of Cerebrovascular Accident In Chronic Kidney Disease

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

Graph 12  HbA1C status in the study population
 

 

Graph 13 HbA1C distribution status in the study population
 

Table 12 HbA1C status in the study population
 

Glycated 
Haemoglobin 

(HbA1c) 
Status 

Ischemi
c Stroke 
Group 

Hemorrhagi
c Stroke 
Group 

Combine
d 

Ischemic 
Stroke 
Group 

(%) 

Hemorrhagi

< 7 % (Good 
Control) 

18 1 19 81.82 

≥ 7 % (Poor 
Control) 

4 3 7 18.18 

Total 22 4 26 100 
Mean 6.42 7.30 6.56 P Value

Fishers Exact TestSD 2.03 0.61 1.90 
 

Hemoglobin 
 

 
Graph 14 Hemoglobin status in the study population
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HbA1C status in the study population 

 
HbA1C distribution status in the study population 

HbA1C status in the study population 

Hemorrhagi
c Stroke 

Group (%) 

Combine
d (%) 

25.00 73.08 

75.00 26.92 

100 100 
P Value 

Fishers Exact Test 
0.0468 

 

Hemoglobin status in the study population 

19

7

Combined

Glycated Haemoglobin (HbA1c) Status

≥ 7 % (Poor Control)

6.56

1.90

Combined

Glycated Haemoglobin (HbA1c) Distribution

20

6

Combined

 

Graph 15 Hemoglobin distribution in the study population
 

Table 13 Hemoglobin status in the study 

Hemoglob
in Status 

Ischemic 
Stroke 
Group 

Hemorrhag
ic Stroke 
Group 

Combine
d

Anaemic 17 3 20
Not 

Anaemic 
5 1 6

Total 22 4 26
Mean 9.41 9.70 9.45

SD 2.95 3.32 2.94
 

Graph 16 Urine albumin / creatinine ratio status in the study population

Table 14 Urine albumin / creatinine ratio status in the 
study population

Urine 
Albumin/ 

Creatinine 
Ratio Status 

Ischem
ic 

Stroke 
Group 

Hemorrha
gic Stroke 

Group 

Combine

Normal 1 0 
Elevated 21 4 

Total 22 4 
P Value 

Fishers Exact Test 
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Hemoglobin status in the study population 
 

Combine
d 

Ischemic 
Stroke 
Group 

(%) 

Hemorrhagi
c Stroke 

Group (%) 

Combined 
(%) 

20 77.27 75.00 76.92 

6 22.73 25.00 23.08 

26 100 100 100 
9.45 P Value 

Fishers Exact Test 
>0.9999 

2.94 
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Urine albumin / creatinine ratio status in the 
study population 

 

Combine
d 

Ischemic 
Stroke 
Group 

(%) 

Hemorrha
gic Stroke 
Group (%) 

Combine
d (%) 

1 4.55 0.00 3.85 
25 95.45 100.00 96.15 
26 100 100 100 

>0.9999 
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DISCUSSION 
 

Chronic kidney disease is associated with high risk of stroke. 
The risk of stroke was found to be 5 times higher on dialysis 
in comparison to general population10-14. We undertook this 
study to study the clinical profile of cerebrovascular accident 
in patients with chronic kidney disease. 
 

In this study 1.82% of CKD patient were found to have stroke 
which was much higher than the general population. In an 
Indian study the prevalence of stroke was 0.34% in general 
population7. 26 suitable study subjects   with CKD with stroke 
were selected to participate in the study. The sample group 
consisted of 22 ischemic stroke patients (84.62%) and 4 
hemorrhagic stroke patients (15.38%).  The demographic and 
clinical characteristics of the participants were tested for 
significant differences. Similar prevalence was observed in 
cerebrovascular disease in US dialysis patient in   HEMO 
study21.  
 

Majority of the studies subjects were males in the ischemic 
group (68.18%) and in hemorrhagic stroke it was equally 
distributed among males and females. Most affected age 
group was 51- 70 yrs. Brain infarcts were found to arise from 
the large arteries in 57.5% and lacunar infarcts were noted in 
32.5%. Carotid system involvement was seen in 64.6% and 
posterior circulation involvement in 36.4%.  
 

While describing the diabetes mellitus status in CKD patients, 
45.45% of the study subjects in the ischemic stroke were 
diabetics (n=10) and 100% of the study subjects in the 
hemorrhagic stroke were diabetics (n=4). There was a 
significant association between diabetes and hemorrhagic type 
of stroke in CKD patients since p value is < 0.05 as per 
fisher’s exact test. The hemorrhagic stroke study group 
reported higher level of diabetes compared to ischemic stroke 
study group. There is 2.20 times more increase in diabetes in 
hemorrhagic study group (p= 0.044). data suggest an 
association between diabetes and hemorrhagic stroke in CKD 
patient. Diabetes clearly predicts the future risk of stroke 
especially hemorrhagic stroke in our study. 
 

While describing the HbA1c status in CKD patients with 
stroke, 18.18% of the study subjects in the ischemic stroke 
were under poor glycemic control (n=4, mean=6.42%) and 
75% of the study subjects in the hemorrhagic stroke were 
under poor glycemic control (n=3, mean=7.30%). The 
hemorrhagic stroke study group reported higher percentage of 
subjects with poor glycemic control compared to ischemic 
stroke study group (76% increased). The 4.13 times more 
increase in poor glycemic control in hemorrhagic stroke study 
group in CKD patients is true and significant and has not 
occurred by chance (p=0.0468).  

 
 
 
 
 
 
 
 
 
 
 
 

 
This study exposes an association between poor glycemic 
control and hemorrhagic stroke in CKD patients and predicts 
its future risk. Aggressive control of glycemic status allows 
decreasing the risk of hemorrhagic stroke in CKD patients 
substantially.  This clearly indicates the importance of 
glycemic control for stroke prevention in CKD patients. 
 

Incidence of hypertension was 90.1% in ischemic stroke and 
75% of hemorrhagic stroke. Large epidemiological studies 
have shown that control of systolic hypertension less than 120 
have decreased the incidence of stroke by 2.5 times33. Atrial 
fibrillation in ischemic stroke was 18.18%. the incidence of 
obesity was 36.36% in ischemic and 75% in hemorrhagic 
group. 
 

Anemia has shown to increase the risk of stroke in CKD 
population35. 72.7% of the study subject in ischemic stroke 
were anemic (mean Hb 9.41 gm/dl). 75% of the study subjects 
in hemorrhagic stroke were anemic in CKD patients. ARIC 
study   showed that the combination of CKD and anemia was 
associated with substantial increase stroke risk independent of 
other known risk factors. 
 

Coronary artery disease in ischemic stroke was 45.45% and in 
hemorrhagic stroke was 50% in CKD population. The 
incidence of obesity in ischemic stroke group was 36.36% 
(n=8) and in the hemorrhagic stroke group it was 75% (n=3) 
in CKD patients. The incidence of hypercholesterolemia 
among CKD patients in ischemic stroke group was 22.73% 
(n=5) and in the hemorrhagic stroke group it was 25% (n=1).  
Urine albumin creatinine ratio was elevated in 94.95% of the 
patient with ischemic stroke and 100% of the study subjects 
with hemorrhagic stroke. 59.09% of the study subjects in the 
ischemic stroke were in CKD stage 5 followed by 36.36% in 
CKD stage 4. In the hemorrhagic stroke study subject 50% 
were in CKD stage 5 followed by 25% in CKD stage 4 and 3. 
Meta analysis of 83 studies demonstrated a linear relationship 
between decreasing GFR and risk of stroke and increasing 
albuminuria and risk of stroke15.  
 

Limitations of our study was low sample size, population 
restricted to our hospital, only the patient with stroke were 
evaluated and poor financial support.   
 

CONCLUSION 
 

Out of   1428 CKD   patient studied from the period of march 
2015 to august 2016, the incidence of stroke presentation was 
1.82% in CKD population which is much higher than the 
general population. Stroke was found to be more in males in 
the age group of 51 -70 yrs. Brain infarcts were more 
prevalent than brain haemorrhages. Hypertension, anemia and 
diabetes were found to be important risk factors for stroke in 
CKD population than general population. Our study exposes 

Table 15 GFR status in the study population 
 

Glomerular Filtration Rate Status 
Ischemic Stroke 

Group 
Hemorrhagic Stroke 

Group 
Combined 

Ischemic Stroke 
Group (%) 

Hemorrhagic Stroke 
Group (%) 

Combined (%) 

CKD Stage 3 
(GFR 30-59 mL/min per 1.73 msq) 

1 1 2 4.55 25.00 7.69 

CKD Stage 4 
(GFR 15-29 mL/min per 1.73 msq) 

8 1 9 36.36 25.00 34.62 

CKD Stage 5 
(GFR < 15 mL/min per 1.73 msq) 

13 2 15 59.09 50.00 57.69 

Total 22 4 26 100 100 100 
P Value 

Fishers Exact Test 
0.4732 
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an association between poor glycemic control and 
hemorrhagic stroke in CKD patients and predicts its future 
risk indicating importance of glycemic control for stroke 
patient in CKD. 
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