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Abstract 
Introduction: Stroke is one of the leading causes of mortality and morbidity. Dyslipidemia in the 
form of triglyceridemia and hypercholesterolemia is an increasingly recognised condition in 
vascular diseases. This study aims to find the correlation of triglycerides with stroke severity. 
Aims and Objectives: The aim of the study was to determine correlation between serum 
triglyceride (TG) levels and severity of stroke.  
Materials and Method: This study was conducted at Government Medical College Amritsar in 
50 stroke cases to correlate the triglyceride levels, in these patients, with stroke severity on the 
basis of Scandinavian Stroke Scale.  
Results: It was concluded from the study that mean serum triglyceride levels were significantly 
lower in severe stroke patients [109.35± 36.43mg/dl] than mild to moderate stroke patients [154± 
62.33mg/dl].  
Conclusion: It was concluded that low levels of triglyceride adversely affected stroke severity in 
our subset of population. Global studies may be required to assess variations across populations.  
Keywords: Ischemic stroke, Scandinavian stroke scale, Triglyceride. 
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Introduction: 

As per the World Health Organization 
(WHO) stroke is defined as “a symptom 
complex of rapidly developing focal 
neurological deficit that lasts more than 24 
hours, which is of vascular origin[1].” 
Stroke entails a high socioeconomic burden 
due to increased morbidity and mortality and 
more commonly affects elderly patients who 
comprise a continuously increasing 

proportion of the population in developed 
countries. Ischemic stroke (IS) accounts for 
about 80% of total stroke events. Various 
studies from India have reported an incidence 
varying from about 147 to 922/100,000 
persons[2,3]. 
Earlier studies have suggested the role of 
elevated total cholesterol and low-density 
lipoprotein cholesterol (LDL-C) and low 

http://www.ijtpr.com/


International Journal of Toxicological and Pharmacological Research                          ISSN: 0975-5160, p-ISSN: 2820-2651 

Dhanju et al.                                    International Journal of Toxicological and Pharmacological Research 
 
 

2 

levels of high-density lipoprotein cholesterol 
(HDL-C) in the pathogenesis of ischemic 
stroke[4,5,6]. Serum levels of HDL-C and 
triglycerides are inversely related to each 
other[7,8]. 
Little has been reported to date on the role of 
triglycerides in acute stroke. The purpose of 
our research was to study the correlation 
between serum triglyceride levels and 
severity of stroke.  
Materials and Methods:  
The present study was conducted in fifty 
stroke patients admitted in the Medicine 
Department, Guru Nanak Dev Hospital 
attached to Govt. Medical College, Amritsar 
after approval from the Institutional Ethics 
Committee. This was a co-relational study. 
Inclusion Criteria:  
Patients admitted with first ever ischemic 
stroke arriving within 24 hours of symptom 
onset, confirmed by imaging,  
Exclusion Criteria:  

• Patients admitted to the hospital > 24 
hours after stroke onset. 

• Previous history of stroke. 
• Previous history of transient ischemic 

attack.  
• Haemorrhagic stroke. 
• Patients with space occupying lesions. 
• Patients with cerebral venous/sinus 

thrombosis (CVT).  
Method of collection of data:  

Brain imaging Non-Contrast Computed 
Tomography (NCCT head) or Magnetic 
Resonance Imaging (MRI brain) was taken 
within 48 hours after stroke onset for all 
patients with first ever stroke admitted in our 
hospital. Stroke severity on admission was 
assessed using Scandinavian stroke scale 
(SSS). The patients were divided into 2 
groups:   
Group I: Those with severe stroke (SSS< 25)  
Group II: Those with mild/moderate stroke 
(SSS >25).  
In addition to routine investigations as per 
standard protocol in the evaluation of stroke 
patient, fasting serum triglyceride and total 
cholesterol were measured between 12 and 
48 hours after stroke onset.  
Observations & Results:  
The total number of patients included in 
present study was 50 with mean age of 62.3 
years with an age range of 36 to 85 years. 
54% of the patients were below 65 years and 
46% of patients were above 65 years of age. 
50% of patients were males and 50% were 
females. In the present study 80% of the 
patients had triglycerides ≤150 mg/dl and 
20% of the patients had high level of 
triglycerides (>150 mg/dl). 56% of the 
patients had severe stroke whereas 44% of 
the patients has mild to moderate stroke. 
Hypertension was present in 66% of the 
cases. Diabetes mellitus was present in 46% 
of the cases. Obesity was present in 8% of the 
cases.

 
Table 1: Association between triglycerides level and various parameters 

Parameter  ≤150 >150 Total P Value 

Gender 
Male 18 7 25 0.157 Female 22 3 25 
Total 40 10 50  

Age < 65 19 8 27 0.065 ≥65 21 2 23 
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Total 40 10 50  

(SSS) 
≤25 25 2 27 0.015 >25 15 8 23 
Total 40 10 50  

Hypertension 
Yes 26 7 33 .765291 No 14 3 17 
Total 40 10 50  

Diabetes 
mellitus 

Yes 17 6 23 0.32 No 23 4 27 
Total 40 10 50  

Obesity 
Yes 4 0 4 0.571 No 36 10 46 
Total 40 10 50  

The total number of patients <65 years were 27 (54%) amongst which 19 (70%) had triglyceride 
level ≤150 mg/dl and 8 (30%) patients had triglyceride level >150 mg/dl. 
 
The total number of patients in the age group 
≥65 was 23 (46%) of which 21 (91.3%) had 
triglyceride level ≤150 mg/dl and 2 (8.6%) 
patients had triglyceride level >150 mg/dl. 
[chi square stat 3.40; p-value 0.065] 
Therefore no association between TG Level 
and age was found at 5% level of 
significance.  
Of all the patients enrolled 25 (50%) were 
males and 25 (50%) were females. Among 
the males, 18 (72%) had triglyceride level 
≤150 mg/dl and 7 (28%) had Triglyceride 
level >150 mg/dl. Amongst the females, 22 
(88%) had triglyceride level ≤150 mg/dl and 
3 (12%) had triglyceride level >150 mg/dl. 
[chi-square value 2; p-value 0.157].  There 
association between TG level and gender was 
statistically insignificant.  

27 (54%) patients had severe stroke 
(SSS≤25) and 23 (46%) had mild to moderate 
stroke (SSS>25). Among severe stroke 
patients, 25 (86%) had triglyceride level 
≤150 mg/dl and 4 (14%) had triglyceride 
level >150 mg/dl. Among mild to moderate 
stroke patients, 15 (71%) had triglyceride 
level ≤150 mg/dl and 6 (29%) had 
triglyceride level >150 mg/dl. Mean 
triglyceride level in severe stroke patients 
[SSS <25] was 109.35± 36.43 mg/dl (n=27); 
while that in mild to moderate stroke [SSS> 
25] was 154± 62.33mg/dl. The two tailed p 
value test showed a statistically significant 
association between TG level and SSS. [table 
2] The mean of TG levels in patients with 
severe stroke was significantly lower than 
that in patients with mild to moderate stroke. 

Table 2: Two tailed p value test 
 Severe 

Stroke 
Mild to Moderate 
Stroke    

Scandinavian 
Stroke Score[SSS] 

≤25 
 

>25 
 p-value 

0.0028, 
 
95% CI -16.13 to 
73.17 

t df 

Number of patients 
[n] 27 23 

3.14 48 Triglyceride levels 
[mg/dl] 

109.35  
± 36.43 154± 62.33 
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In the present study, 33 (66%) patients were found to be hypertensive, 23 (46%) were diabetic and 
four (8%) were obese but there was no statistically significant association with triglyceride of any 
of these 
 
Discussion:  
In the present study 80% of the patients had 
low level of triglycerides (≤150) and 20% of 
the patients had high level of triglycerides 
(>150). The findings of our study were 
similar to previous studies done by Dziedzic 
et al[9], Li et al[10], Jain et al[11] and Ryu et 
al[12] who showed that patients with low 
serum triglyceride levels on admission after 
acute stroke were associated with stroke 
severity and worse prognosis. Weir in his 
study of nondiabetic patients who presented 
with acute stroke stated that low triglyceride 
concentration strongly predicts higher 
mortality following stroke[13]. Outcome 
following stroke is related more strongly to 
triglyceride-rich than to cholesterol-rich 
lipoprotein concentrations.  
Triglyceride levels are associated with 
nutrition status. The low triglyceride level is 
an indicator of malnutrition. Malnutrition 
after acute stroke is a poor prognostic 
factor[14,15]. In present study there was no 
statistically significant relationships between 
triglyceride and gender (p = 0.1823). Jain et 
al also reported no statistically significant 
relationships between triglycerides and 
gender[11].  
The mean of TG levels in patients with severe 
stroke was statistically lower than that in 
patients with mild to moderate stroke. The 
findings off our study are in concordance 
with the study done by Dziedzic et al[9] and 
Li et al[10] who stated that lower level of 
triglyceride is associated with more severe 
stroke.  
In contrast, a study performed by Simundic et 
al found that patients with a higher severity 
of stroke had higher serum triglycerides[16].  

However, in our study, low triglyceride 
levels had poorer outcomes than patients with 
normal triglyceride levels. At a cellular level, 
extremely low levels would be harmful 
because lipids are essential for constituting 
the cell membrane and maintaining 
homeostasis. Moreover, an abnormally low 
triglyceride levels induces a poor nutritional 
and physical state which can have a 
detrimental effect on early outcomes. 
Therefore, it is plausible that an extremely 
low triglyceride levels could be harmful to 
patients with stroke, and so, triglyceride 
levels within low normal limits could lead to 
better early outcomes[17,18]. Lower 
triglyceride levels have been shown to 
correlate inversely to stroke infarct volumes 
on CT scan[19].  
Karim in their study reported that ischemic 
stroke has significant association with a 
higher level of triglyceride, LDL and total 
cholesterol. However inverse relation was 
established with HDL[20]. Therefore 
hypercholesterolemia along with 
hypertriglyceridemia may be a risk factor for 
ischemic stroke.Wakabayashi in their study 
reported that the triglycerides are 
significantly higher in the hypertensive 
stroke patients[21].  
In this study, mean serum triglyceride levels 
were significantly lower in patients with 
severe stroke when compared to the levels in 
patients with mild to moderate stroke. As per 
this study, obesity, hypertension, diabetes 
mellitus, age and sex of an individual did not 
influence levels of serum triglyceride levels.  
Conclusion:  
It was concluded that mean serum 
triglyceride levels were significantly lower in 
patients with severe stroke when compared to 
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the levels in patients with mild to moderate 
stroke. So, it was inferred that low levels of 
triglyceride may adversely affect stroke 
severity although there may be ethnic, racial, 
geographical and cultural variations. Studies 
on a global scale are required to propound a 
hypothesis.  
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