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Abstract 

Background- Stroke is the third leading cause of mortality worldwide. Carotid intima-media 
thickness (CIMT) and C reactive protein are markers of atherosclerosis and also a predictor 
for ischemic stroke. We determined the frequency of CIMT in patients with ischemic stroke 
along with CRP levels and there correlation in patients with ischemic stroke.The study was 
conducted to determine levels of C-reactive protein and carotid intima media thickness in 
patients with ischemic stroke. 
Materials And Methods- 100 patients with ischemic stroke diagnosed by computer 
tomography (CT) scan/ MRI brainwere studied. Patients with risk factors (hypertension, 
diabetes, smoking, dyslipidaemia, o/c cva /cad) as well as without risk factors were included. 
Patients <13 years age, known autoimmune disorders or any active inflammatory condition 
were excluded in the study. Subjects underwent bilateral carotid artery doppler to determine 
the CIMT and presence of plaques and CRP levels along with routine lab investigations. 
CIMT >0.8 mm and CRP>6 mg was considered significant. 
Results- The mean age in the study group was 59 years and 61% were males.The average 
CIMT was 0.833 ±0.240 mm ( p<0.003)and CRP levels were 7.877 ± 3.761 mg 
(p<0.001).The levels of C- reactive protein and CIMT in patients with ischemic stroke were 
correlated and found to be stastically significant (p <0.001), suggesting that they are 
independently associated with incidence of stroke and may be a risk factor in the 
development of stroke. 
Conclusion- CIMT along with CRP levels can be monitored as a marker for atherosclerosis 
and can aid in preventing ischemic stroke in high risk individual 
Keywords:Hyperlipidemia, Ischemic Stroke,Atherosclerosis. 
 

 

INTRODUCTION 
 
Stroke is the third most common cause of death in industrialized countries (9% of all deaths) 
and one of the biggest causes of disability worldwide. 1 Ischemic stroke is the most frequent 
type of stroke, comprising 87% of all types of stroke. 2In most of the ischemic strokes the 
underlying pathophysiology is atherosclerosis. The risk factors for stroke are modifiable and 
non-modifiable. The modifiable risk factors are mostly related to the atherosclerotic burden 
and include diabetes, hypertension, smoking, and hyperlipidaemia.[3,4] 
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The carotid intima-media thickness (CIMT) has emerged as a reliable independent marker of 
cardiovascular disease.Since the carotid artery is supplying the cerebrovascular artery system, 
the risk for developing ischemic cerebrovascular diseases as transient ischemic attack and 
cerebral infarction can be predicted by evaluating the extent of arteriosclerosis of the carotid 
artery.[4] 
C-reactive protein (CRP) has been demonstrated to be an important contributory factor for 
CVD.5 

The association of CRP with stroke is more credible in the presence of a higher carotid IMT.6 

 

MATERIALS AND METHODS 

This cross sectional study was performed over a period of 1 year among 100 patients in the 
department of medicine of a tertiary level medical college in central India. 
Objective 
To determine levels of c reactive protein and bilateral carotid intima media thickness in 
patients with ischemic stroke and correlation in between them. 
Inclusion criteria 

Stroke patients of age >13 years presenting to the hospital within 72 hours of onset of 
symptoms. 
Exclusion criteria 

Age <13 years 
Patients with known autoimmune disease/inflammatory condition 
Data collection - After obtaining informed consent and explaining the purpose of study to the 
participants, data collection was done.CT head/ MRI brain was performed to rule out 
ischemic stroke. Other relevant investigations including routine, CRP, etc. were performed. 
Carotid intimal thickness was measured by B/L carotid artery doppler in the department of 
radiology after patient stabilization. CIMT >0.8 mm and CRP >6 mg was considered 
significant. 
Statistical analysisData was entered into MS excel 2007, analysis was done with the help of 
Epi info Version 7.2.2.2. Frequency and percentages were calculated. Quantitative variables 
were expressed as the mean and standard deviation. Categorical data was expressed as 
percentage. Microsoft office was used to prepare the graphs. Relevant statistical tests (Chi 
Square, Pearson’s correlation) were applied wherever applicable, wherever needed Yates 
correction was also done. P<0.05 was taken as statically significant 
 
RESULT 

A total of100 study participants were enrolled.Mean age of study participants was found to be 
59.54 ± 10.23 years.Among patients 63% were hypertensive, 49% were diabetic, 57% were 
smokers and  63% were dyslipidaemic. 
The mean carotid intimal thickness levels and C-reactive protein levels were 0.833 ± 0.24 
mm and 7.877 ± 3.76 mg/dl respectively.).50 out of 100 patients reported carotid intima 
medial thickness to be more than 0.8 mm. Highly significant association between carotid 
intima thickness with the patient outcome (p<0.003), whereas 65% reported CRP >6 mg/dl (p 
<0.001).Carotid medial thickness was significantly correlated with C- reactive protein 
(p<0.001).Mean values of Hemoglobin, TLC, Platelet count, Serum urea, Serum creatinine, 
Bilirubin levels, Serum Cholesterol, Serum triglycerides an RBS have been displayed in table 
1.Table 2 depicts association between various parameters with the patient outcome. 
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Table-1: Patient characteristics parameters in patients with ischemic stroke 

S. No.  Variables Range Minimum Maximum Mean SD 

1 Age (in years) 55 34 89 59.54 10.231 

2 CIMT (in mm) 0.9 0.5 1.4 0.833 0.2404 

3 CRP (in mg) 25.9 2.1 28 7.877 3.7611 

4 Hb (in gm/dl) 6 9 15 12.314 1.3927 

5 TLC (cells/ cumm) 7000 2600 9600 6028 1643.8 

6 Platelets (in lakhs/µl) 2.4 0.8 3.2 2.039 0.5773 

7 S. urea (in mg/dl) 49 16 65 30.77 8.258 

8 S. creatinine (in mg/dl) 2.2 0.2 2.4 1.042 0.3499 

9 T. Bilirubin (in mg/dl) 1 0.5 1.5 1.014 0.1918 

10 Sr. cholesterol (in  mg/dl) 102 156 258 195.58 21.85 

11 Sr. triglycerides (in mg/dl) 64 132 196 158 17.125 

12 Random blood sugar (in mg/dl) 160 96 256 137.9 30.884 

 

DISCUSSION 

This study was conducted to find out correlation in between CRP levels and carotid intimal 
thickness in patients with ischemic stroke. Other routine lab parameters were also 
correlated.We have demonstrated that elevated CRP levels and high CIMT values are 
strongly associated with ischemic stroke. Other risk factors of atherosclerosis were also 
correlated.The mean carotid intimal thickness level was found to be 0.833 ± 0.24 mm. 50 out 
of 100 patients reported carotid intima medial thickness to be more than 0.8 mm. Highly 
significant association between carotid intima thickness with the patient outcome (p<0.003). 
A study by Satoko Oet al in 2019 4 and VirendraAtamet al (2018) 11 found that the mean 
intimal thickness was 0.76±0.13mm and 0.708±0.128 mm respectively. In a study by 
ShovanKumar Daset al (2014) 18, higher CIMT measurement was found among patients of 
acute ischemic stroke than healthy controls (0.849 ± 0.196 vs 0.602 ± 0.092; p < 0.001).The 
mean C-reactive protein levels was 7.877 ± 3.76 mg/dl. p- value<0.001 depicts that presence 
of CRP levels of >6 mg/dl was significantly associated with the patient outcome. Similarity 
was observed by Maria Totanet al in 2019 1 where correlations were also made between the 
CRPvalues and the risk of death. The highest death rate was seen in patients who had the 
highest levels of CRP (above 50 mg / L) with p = 0.04. As per study by ShahirMazaheriet at 
19 the average level of CRP on the first day of admission was 20.03 mg/L. Of 155 stroke 
patients, 68 (43.8%) had CRP ≥7 mg/L.Our study found that 63% of patients were 
hypertensive. Similar observations were obtained by Satoko Oet al in 2019 4, Ali 
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Moghtaderiet al(2014) 12 and AvishekSahaet al (2011) 17 with incidence of hypertension in 
55%, 55% and 82% respectively. Maria Totanet al in 2019 1 indicated hypertension as an 
important risk factor for stroke.49% patients were diabetic, Similarity was found with the 
study by Mahmoud Eet al (2019) 10 where glycated hemoglobin (HbA1c) showed an 
increased mean value. ZhiyouCaiet al (2018) 16, found that the percentages of diabetes were 
raised among stroke patients.History of smoking was found to be 57% (p=0.481). Similar 
results were observed in studies by Satoko Oet al (2019) 4 andAvishekSahaet al (2011) 17 
with 66% and 61.3% smokers among participants. In this study higher levels of CRP and 
CIMT were also strongly correlated with hypertension, diabetes, h/o smoking and 
dyslipidaemia as well. 
Table 2: Association between various factors with Patient Outcome 

Sl. 

No. 

Variable Outcome (n = 100) χ2 

(p- value) Positive Negative Total 

1 Gender (Male) 52 9 61 0.559 (0.455) 

2 HTN (Yes) 52 11 63 0.26 (0.873) 

3 Diabetes (Yes) 44 5 49 3.145 (0.076) 

4 Smoking (Yes) 46 11 57 0.496 (0.481) 

5 CIMT (>0.8mm) 36 14 50 8.575 (0.003)* 

6 CRP (>6 mg/dl) 48 17 65 11.029 (0.001)* 

7 Hb. Levels (Low Hb) 49 7 56 1.827 (0.177) 

8 TLC (<4000 cells/cc) 8 1 9 0.243 (0.622) 

9 Platelets (<1.5 lakhs/cc) 16 3 19 0.024 (0.876) 

10 Sr. Urea (≤500 mg/dl) 81 17 98 0.418 (0.518) 

11 Sr. Creatinine (≤ 1.4 mg/dl) 79 17 96 0.853 (0.356) 

12 Bilirubin (>1.1 mg/dl) 14 7 21 5.026 (0.025) * 

13 Cholesterol (>200 mg/dl) 23 6 29 0.394 (0.530) 

14 Sr. triglyceride (>150 mg/dl) 52 11 63 0.026 (0.873) 

15 RBS (>126mg/dl) 53 8 61 1.673 (0.196) 
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CONCLUSION 

It is concluded that among various clinical and laboratory parameters studied in relation to 
ischaemic stroke outcome, C- reactive protein and carotid medial thickness holds a 
significant value as a marker to predict ischaemic stroke in comparison to other 
parameters.Elevated levels of CRP and CIMT were found to be independently correlated with 
the disease state. This study also underlines the importance of assessing multiple 
conventional risk factors in the causation of stroke episode. Addition of CRP and/or carotid 
thickness to conventional risk factors resulted in a modest increase in the ability to predict the 
event. Episodes leading to morbidity and mortality can be lowered by routine monitoring of 
identified risk factors among high-risk individuals and wider acceptance of expected line of 
treatment in tertiary centre with provision of emergency intensive care unit. 
LimitationAs this was a cross-sectional study, a prospective longitudinal study is needed to 
confirm the relationship between various risk factors. 
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