
ORIGINAL RESEARCH PAPER

A COMPARATIVE STUDY OF LIPID PROFILE AND ECG CHANGES IN ISCHEMIC 
AND HAEMORRHAGIC STROKE

Dr Smitakshi 
Lahkar

Department of Medicine, Fakhruddin Ali Ahmed medical college and hospital, Barpeta, 
Assam, India

Dr Jayanta Dhekial 
Phukan*

Department of Medicine, Fakhruddin Ali Ahmed medical college and hospital, Barpeta, 
Assam, India *Corresponding Author

Dr Muhiyyud Deen
Department of Medicine, Fakhruddin Ali Ahmed medical college and hospital, Barpeta, 
Assam, India

Dr Rituporna 
Chanda

Department of Medicine, Fakhruddin Ali Ahmed medical college and hospital, barpeta, 
assam india

Dr Atovili K 
Yepthomi

Department of Medicine, Fakhruddin Ali Ahmed medical college and hospital, Barpeta, 
Assam, India

INTRODUCTION
Stroke is dened as an abrupt onset of a neurological decit that is 

1attributable to a focal vascular cause .  WHO clinically denes stroke 
as ―the rapid development of clinical signs and symptoms of a focal 
neurological disturbance lasting more than 24 hours or leading to death 

2with no apparent cause other than vascular origin.

Ischemic stroke is produced by a sudden obstruction of the arterial 
system, which results in a loss of blood supply to the brain tissues. 
Emboli or thrombus could be the cause of the blockage. 50 –85% cases 

3 are due to ischemic stroke. Intracranial haemorrhage is caused by 
bleeding directly into or around brain and produces neurologic 
symptoms by mass effect on neural structure or increased intracranial 
pressure.

The present study has been undertaken to compare the risk factors, 
lipid prole and ECG changes in ischemic and haemorrhagic stroke.

METHODOLOGY: 
This hospital based observational study was conducted in the 
Department of Medicine at FAAMCH, Barpeta, Assam, for a period of 
1 year, representing mostly the low socioeconomic rural as well as 
urban population with a low literacy rate.  Inclusion Criteria includes 
all patients clinically and radiologically diagnosed to be ischemic or 
haemorrhagic stroke. 

For each patient irrespective of age and sex detailed history and 
clinical examination was done. Laboratory parameters including 
fasting lipid prole, complete blood counts, Liver function tests, 
kidney function tests, routine urine examination, thyroid function and 
coagulation prole tests were done. The patients were investigated for 
electrocardiogram, CT scan brain on arrival. Echocardiography and 
MRI brain was done when required. All the patients were clinically and 
radiologically evaluated by repeat CT scan brain after 24 hours to look 
for complications or improvements, as well as ECG was repeated to 
look for development of any further changes.

Ethical clearance was taken from institutional ethical committee, 
Fakhruddin Ali Ahmed Medical College and Hospital, Barpeta.

RESULTS:
Out of 80 patients, 29 subjects were female and 51 patients were male. 
Out of 29 female patients, 12(35%) suffered from haemorrhagic stroke 
and 17(38%) suffered from ischemic stroke. Out of 51 male patients, 
22 (65%)suffered from haemorrhagic stroke and 29(63%) suffered 
from ischemic stroke

The average age of the patients who suffered from haemorrhagic 
stroke was 46.7+15.1 years and the average age of the patients who 
suffered from ischemic stroke was 51.8+15.2 years.

Out of 34 patients who suffered from haemorrhagic stroke, 25 had 
history of hypertensionand out of 46 patients who suffered from 
ischemic stroke, 44 had history of hypertension.

Out of 34 patients who suffered from haemorrhagic stroke, 22 had 
history of diabetesand out of 46 patients who suffered from ischemic 
stroke, 34 had history of diabetes.

In haemorrhagic group of 34 subjects, 20 patients were found to have 
history of smokingandin ischemic group of 46 subjects, 24 patients 
found to have history of smoking.

Out of 34 subjects who suffered from haemorrhagic stroke, 12 patients 
had history of stroke and out of 46 patients who suffered from ischemic 
stroke, 18 patients had past history of stroke.

Out of 34 patients from haemorrhagic group, 22 patients had history of 
alcohol intake and out of 46 patients from ischemic group, 28 patients 
had history of alcohol intake.

In haemorrhagic group of 34 patients, 8 subjects were found to have 
obesity while in ischemic group 9 out of 46 patients were found to have 
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ABSTRACT
Objective   The study was done to compare the risk factors, lipid prole, and ECG changes in patients of ischemic and haemorrhagic stroke.
Methodology All patients clinically and radiologically diagnosed to be ischemic or haemorrhagic stroke, detailed history, clinical examination, 
ECG, CT scan brain and routine blood investigation was done on arrival.MRI brain was done when required. Repeat CT scan brain and clinical 
evaluationwas done after 24 hours to look for complications or improvements, as well as ECG was repeated to look for development of any further 
changes and comparison was made.  Out of 80 patients, 34(42.5%) suffered from Haemorrhagic stroke and 46(57.5%) suffered from  Results
ischemic stroke. Out of 34 patients who suffered from haemorrhagic stroke 25 had history of hypertension, 22 had history of diabetes, 20 had 
history of smoking, 12 had history of stroke, 22 had history of alcohol intake, 8 was found to have obesity, and 12 had sedentary lifestyle. Out of 46 
ischemic stroke patients, 44 had history of hypertension, 34 had history of diabetes, 24 had history of smoking, 18 had history of stroke, 22 had 
history of alcohol intake, 9 were obese, and 23 had sedentary lifestyle. Lipid prole was found to be elevated in both type of stroke, however, total 
cholesterol and LDL were more in ischemic comparatively, while HDL and triglyceride was higher in haemorrhagic. ECG changes were seen in 
52.5% of the patients and were more common in haemorrhagic stroke.  It was seen that the risk factors such as older age, hypertension,  Conclusion
diabetes, dyslipidemia, sedentary lifestyles favoured ischemic stroke and smoking, alcohol, obesity favoured haemorrhagic stroke. Higher 
cholesterol and LDL levels favoured ischemic more than haemorrhagic stroke. ECG changes were more common in haemorrhagic stroke 
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obesity. In the haemorrhagic group 12 patients were living sedentary 
life styleand in the ischemic group23 patients were living sedentary 
life style.

The average total cholesterol of haemorrhagic group was 188.8 ± 33.2 
mg/dl in contrast to the ischemic group was 196.4 ± 32.2. mg/dl. The 
average LDL-C of haemorrhagic group was 133.7 ± 32.4 in contrast to 
the ischemic group was 139.3± 30.2. The average HDL-C of 
haemorrhagic group was 57.1 ± 11.0 in contrast the ischemic group 
was 55.0 ± 10.4. The average triglyceride of haemorrhagic group was 
155.7± 41.5in contrast to the ischemic group which was 149.8 ± 40.8.

From haemorrhagic group of 34 subjects, 16 patients had serum total 
cholesterol levels more than 200 mg/dl. From ischemic group of 46 
patients, 32 patients had serum total cholesterol levels more than 200 
mg/d.

From haemorrhagic group of 34 patients, 24 patients had serum LDL 
level of more than 100mg/dl from ischemic group of 46 patients,42 
patients had serum LDL level of more than 100mg/dl.

From haemorrhagic group of 34 patients, 26 patients had serum HDL 
level less than 40 mg/dl. From ischemic group of 46 patients, 37 
patients had serum HDL level less than 40 mg/dl.

Out of 34 patients who suffered from haemorrhagic stroke, 20 patients 
had serum triglyceride level more than 150 mg/dl. Out of 46 patients 
who suffered from ischemic stroke, 21 patients had serum triglyceride 
level more than 150 mg/dl.

20 out of 34 patients of haemorrhagic stroke showed ECG changes 
following stroke. The most common ECG abnormality was ST 
segment changes (47%) followed by Qt prolongation(35.2%).Tall t 
waves were seen in 10 patients and t wave inversion was seen in 6 
patients. Sinus tachycardia was seen in 6 and sinus bradycardia in 10 
patients. Atrial brillation was not encountered among haemorrhagic 
stroke patients.

26 out of 46 patients of ischemic stroke showed ECG changes 
following stroke. The most common ECG abnormality was ST 
segment changes (17.3%). Tall t waves were seen in 4 patients and t 
wave inversion was seen in 8 patients. Qt prolongation was seen in 4 
patients and sinus bradycardia in 5 patients. Atrial brillation was seen 
in 8 patients.

Post 24 hours ECG was repeated and no signicant changes seen 
from the rst ECG were seen. The clinical features at presentation in 
ischemic and haemorrhagic stroke were comparable. 27 ischemic and 
35 haemorrhagic stroke patients presented with hemiplegia. Speech 
involvement was seen in 21 ischemic and 26 haemorrhagic stroke 
patients. UMN palsy was seen in 19 ischemic and 16 haemorrhagic 
stroke patients. Altered sensorium was seen in 18 ischemic and 16 
haemorrhagic stroke patients Convulsion was seen in 14 ischemic and 
16 haemorrhagic stroke patients. Instability of gait was seen in 14 
ischemic and 24 haemorrhagic stroke patients. Headache was seen in 
12 ischemic and 23 haemorrhagic stroke patients. Vomiting was seen in 
14 ischemic and 30 haemorrhagic stroke patients. Giddiness was 
present in 19 ischemic and 21 haemorrhagic stroke patients. 2 ischemic 
and 5 haemorrhagic stroke patients were in coma following event of 
stroke.

The most common location involved was capsule-ganglionic region 
both in ischemic(30) and haemorrhagic(24)

DISCUSSION
Until recently, there had been few studies on stroke in India, however, 
many prospective and retrospective studies are currently being 
undertaken to focus on the burden of stroke and to examine stroke 
prevention strategies.

In our study 80 stroke patients were analysed for risk factors, lipid 
prole and electrocardiographic changes post stroke, where 46 
patients had ischemic and 34 haemorrhagic stroke.

Risk Factors
Sex: 
29 patients were female and 51 were males. The percentage of male 
subjects in ischemic was 63% and in haemorrhagic was 65%.This 

could be due to sex differences in the effect of triglycerides, as well as 
lifestyle risk factors smoking, and physical activity on subclinical 
atherosclerosis like carotid intimal medial thickness in men and 

4 women. However the differences were not statistically signicant.

Age: 
mean age of incidence of stroke was 49.6 + 15.2 years. Haemorrhagic 
stroke occurs at a slightly younger age with mean age 46.7 + 15.1 years 
andin ischemic stroke was 51.8 + 15.1 years.

hypertension was prevalent in 73.6% of haemorrhagic and 95.7% of 
the ischemic stroke patients. However, the evidences showed that long 
standing systemic hypertension and diabetes did not have signicant 
role to play as risk factors. But there might have been a bias since long 
standing hypertension and diabetes are diagnosed only at the 
presentation of stroke or MI. 

Ivica Bilićet al found that Ischemic stroke patients had a higher 
5prevalence of hypertension (79% vs. 72%).  Elisabeth et al found that 

hypertension was associated with substantially higher incidence rates 
6and absolute numbers of cerebral infarction.

Diabetes was prevalent in 73.9 %of ischemic stroke patients as 
compared to 64.7% of haemorrhagic stroke patients. Most of the other 
studies yields the same results.

KK Anderson et al found that presence of diabetes favoured ischemic 
7stroke more than haemorrhagic. similarily, AA Ahangar et al found 

that diabetes was more prevalent in ischemic than haemorrhagic 
8stroke. 

Smoking was found in 52.2% of ischemic stroke patients as compared 
to 58.9% in haemorrhagic. KK Anderson et al found that smoking 
history favoured haemorrhagic more. 52.8% of the haemorrhagic 
stroke patients had history of smoking whereas 40.7% of ischemic 

7stroke patients had smoking history.

History of previous stroke was present in similar numbers of 
ischemic and haemorrhagic stroke patients. Rosa de Lima et al found 
that previous stroke history favours ischemic more than 

9haemorrhagic.

History of alcohol consumption was more haemorrhagic than that in 
ischemic strokes (64.7% vs 60.9%).Obesity was found to be higher in 
haemorrhagic stroke than ischemic stroke(23.6% vs 19.6%), with a 
total of 22.3% of patients being obese. History of sedentary life style 
was present in 50% of in ischemic and 35.2% of haemorrhagic stroke 
patients.

Lipid profile 
It is found in our study that dyslipidemia(total cholesterol and LDL) 
was signicantly higher in ischemic stroke Total cholesterol 69.6 % of 
the patients of ischemic stroke had cholesterol levels higher than 
200mg/dl compared to 47.1% of haemorrhagic stroke. There was a 
statistically signicant difference in cholesterol levels between the two 
groups. Similar results observed in a study conducted in western 
Washington that mean TC level in haemorrhagic stroke was lower than 

10that in ischemic stroke. 

LDL-C: percentage of patients with LDL-C more than 100 was higher 
in ischemic than in haemorrhagic stroke (i.e. 91.4% vs 70.6%). 
Thrivikram T et al (4) found that LDL-C was signicantly higher in 
thrombotic stroke group compared to haemorrhagic stroke group (p < 

110.05)

The average HDL-C of haemorrhagic group was 57.1 ± 11.0 mg/dl in 
contrast to the average HDL-C of ischemic group was 55.0 ± 10.4 
mg/dl. However, this difference was not signicant. 

The average Triglyceride levels of haemorrhagic group was 155.7 ± 
41.5mg/dl in contrast to the average Triglyceride leve ls of ischemic 
group was 149.8 ± 40.8mg/dl. However, this difference was not 
signicant. In a study done by Gurmeet Singh et al, it was found that 

12triglyceride levels are higher in haemorrhagic stroke patients. 

Comparison of ECG changes post stroke in ischemic and 
haemorrhagic stroke
In our study the most common ECG abnormality detected was 
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changes in the ST segment in the patients of cerebral haemorrhage. 
ST changes were present in 47% of the patients with haemorrhagic 
stroke out of them 24% had ST elevation and 23% had ST depression. 
The next common abnormality in our study was QTc prolongation 
which was seen in 35.2% percent of patients with haemorrhagic stroke. 
Study done by Arruda and Lacerda 33.67% of the patients with ICH 

13had QTc prolongation.

In 29.4% of patients with haemorrhagic stroke tall T waves were 
found. Cruickshank et al observed Tall T waves and short PR interval 
in their study on CVA53 In our study 17.6% of patients with 
haemorrhagic and 17.3% patients with cerebral infarction T wave 
inversion was observed. In 13% of patients with cerebral infarction 
and 47% of patients with ICH and 100% of patients with SAH rhythm 
disturbances were observed. Out of the 6 patients of SAH 4 had sinus 
tachycardia and 2 had sinus bradycardia.Sinus bradycardia was most 
commonly observed in patients with haemorrhagic stroke. In study of 

.14Stoberet.al sinus bradycardia was observed in 23% of ICH patients  Q 
wave was observed in 7% of patients with cerebral infarction. This is 

15 similar with study of Chou et al. KK Anderson et al found that atrial 
6brillation favoured ischemic stroke more than haemorrhagic 

CONCLUSION
In conclusion of our study, it was seen that the risk factors such as older 
age, hypertension,diabetes and dyslipidemia and sedentary lifestyle 
favoured ischemic stroke and those such as smoking, alcohol 
consumption, obesity favoured haemorrhagic stroke. Risk factors such 
as previous stroke history was not related to stroke type.It was 
observed that higher levels of Total cholesterol and LDL levels 
favoured ischemic more than haemorrhagic stroke.

ECG changes were seen in 52.5 % of the stroke patients and it was 
more commonly seen in haemorrhagic stroke patients. Evaluation of 
the risk factors as well as lipid prole is necessary for the prevention of 
stroke in the face of very high incidence of this disabling disease 
worldwide. Cardiac abnormalities following the event of stroke is 
common. It is important to distinguish such cardiac abnormalities 
occurring following stroke from diseases such as CAD to initiate 
appropriate and early management. Hence, further studies are required 
on the ECG changes following stroke

Limitations
The emergence of diseases like antiphospholipid antibody syndrome, 
homocysteinemia etc. in the causation of stroke, necessitates their 
exclusion. 

REFERENCES:
1. Wade S Smith, S. Claiborne Johnson, J. Claude Hemphill, Chapter 419, Cerebrovascular 

Diseases, In: Jameson JL, Kasper DL, Congo DL, Fauci AS, Hauser SL, Loscalzo J (ed.), 
Harrison's Principles of Internal Medicine 20th Edition, New Delhi, McGraw Hill 
Education, 2018; p. 3068-3079.

2. World Health Organization, Public Health Agency of Canada, Canada. Public Health 
Agency of Canada. Preventing chronic diseases: a vital investment. World Health 
Organization; 2005 Sep 28.

3. Feigin VL, Lawes CM, Bennett DA, Barker-Collo SL, Parag V. Worldwide stroke 
incidence and early case fatality reported in 56 population-based studies: a systematic 
review. The Lancet Neurology. 2009 Apr 1;8(4):355-69.

4. Stensland-Bugge E, Bønaa KH, Joakimsen O, Njølstad I. Sex differences in the 
relationship of risk factors to subclinical carotid atherosclerosis measured 15 years later: 
the Tromsø study. Stroke. 2000 Mar;31(3):574-81.)

5. Bilić I, Džamonja G, Lušić I, Matijaca M, Čaljkušić K. Risk factors and outcome 
differences between ischemic and hemorrhagic stroke. Acta ClinicaCroatica. 2009 Dec 
1;48(4):399-403.

6. Zia E, Pessah-Rasmussen H, Khan FA, Norrving B, Janzon L, Berglund G, Engström G. 
Risk factors for primary intracerebral hemorrhage. Cerebrovascular Diseases. 
2006;21(1-2):18-25.

7. Andersen Klaus K, Olsen Tom S, Dehlendorff C, Kammersgaard Lars P. Hemorrhagic 
and Ischemic Strokes Compared. Stroke. 2009;40(6):2068-72.

8. Ahangar AA, Saadat P, Heidari B, Taheri ST, Alijanpour S. Sex difference in types and 
distribution of risk factors in ischemic and hemorrhagic stroke. International Journal of 
Stroke. 2018 Jan;13(1):83-6

9. Sanyasi RD, Pinzon RT. Clinical symptoms and risk factors comparison of ischemic and 
hemorrhagic stroke. Jurnalkedokteran dan kesehatan Indonesia. 2018 Apr 30;9(1):5-15.

10. Tirschwell DL, Smith NL, Heckbert SR, Lemaitre RN, Longstreth WT, Psaty BM. 
Association of cholesterol with stroke risk varies in stroke subtypes and patient 
subgroups. Neurology. 2004 Nov 23;63(10):1868-75.

11. Thrivikram T, Karthik Meruva SI. Lipid prole in cerebrovascular disease patients and 
its relation between thrombotic stroke patients and hemorrhagic stroke patients. Medica. 
2020 Jul;9(2):97.

12. Gurmeet Singh, Sheikh M.saleem, AB Ahad Wani. Comparative evaluation of lipid 
prole in ischemic and hemorrhagic stroke - a case control study. International Journal 
of Contemporary Medicine Surgery and Radiology. 2019;4(2):B61-B64.

13. Arruda WO, Lacerda Jr FS. Electrocardiographic ndings in acute cerebrovascular 
hemorrhage a prospective study of 70 patients. Arquivos de neuro-psiquiatria. 1992 
Sep;50(3):269-74.

14. Stober T, Sen S, Anstätt T, Bette L. Correlation of cardiac arrhythmias with brainstem 
compression in patients with intracerebral hemorrhage. Stroke. 1988 Jun;19(6):688-92.

15. Chou TC, Susilavorn B. Electrocardiographic changes in intracranial hemorrhage. 
Journal of electrocardiology. 1969 Apr 1;2(2):193-6.

 PRINT ISSN No. 2277 - 8179 | DOI : 10.36106/ijsrVolume - 11 | Issue - 12 | December - 2022

56 International Journal of Scientific Research


