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Fasting lipid profile in acute ischemic stroke patients 
who are already on lipid-lowering drugs:                        
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AbstrAct
Objectives. Stroke or cerebrovascular accident is a global health problem. It is the second leading cause of mor-
bidity and mortality worldwide. The relationship between dyslipidemia and acute ischemic stroke is intricate and 
varies according to the type of stroke and lipid levels. Given the inconsistent results of existing studies on the asso-
ciation of stroke with dyslipidemias, there is a need to further explore this relationship and to establish the role of 
lipid abnormalities in stroke incidence, severity, and prognosis. We aimed this study to know the lipid derangements 
in acute ischemic stroke patients who were already on lipid-lowering drugs for a substantial duration of time.
Material and methods. This study was conducted as a descriptive, retrospective, observational study involving 
patients admitted in the Stroke Unit, with acute ischemic stroke included those who were using lipid-lowering drugs 
(most preferably statins) for more than a year with a continuous use for a period of atleast 3 months prior to the 
event of stroke. A total of 153 individuals met the inclusion criteria, and the sampling was done via non-probability 
consecutive methods.
results. The mean age of the study population is 58.86 ± 14.02. The study population included 52.9% males 
(n = 81) and 47.1% females (n = 72), with a similar mean age (p = 0.855). The mean total cholesterol was 175.64 
± 51.41, with females had a slightly higher mean (p = 0.349). The mean total triglycerides were 134.01 ± 69.85, with 
a slightly higher value in males (p = 0.392). The mean LDL levels were found to be 118.41 ± 45.56, slightly higher 
in females (p = 0.308). The mean HDL levels were 36.76 ± 9.06 with equal values among the gender (p = 0.295). 
The mean VLDL was 26.78 ± 13.94 with slight variation among gender (p = 0.406). The mean non-HDL cholesterol 
was found to be 138.94 ± 48.02 and was slightly higher in females (p = 0.425). The most frequently deranged lipid 
marker in the study population was HDL, non-HDL, and LDL.
conclusions. Despite the utilization of statins, frequent derangements of lipid markers are reported among acute 
stroke patients in our study with LDL/HDL ratio was the most prominently deranged lipid marker.
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INtrODUctION

Stroke or cerebrovascular accident is a global 
health problem. It is the second leading cause of 
morbidity and mortality worldwide [1]. The World 
Health Organization defined stroke in 1970 as 
“rapidly developing clinical signs of focal (or 
global) disturbance of cerebral function, with 
symptoms lasting 24 hours or longer, or leading to 
death, with no apparent cause other than of vascu-

lar origin” [2]. This definition has recently been 
revised by the American Heart Association, incor-
porating the clinical and tissue criteria of stroke. 
The new broader definition includes any impartial 
sign of permanent brain, spinal cord, or retinal cell 
death due to a vascular cause based on pathologi-
cal or imaging evidence with or without the pres-
ence of clinical symptoms [3]. Around 85% of 
strokes are ischemic while 15% are due to hemor-
rhage either intracerebral or subarachnoid [4].
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The incidence of stroke is continuously on the 
rise in developing countries in contrast to a recent 
decline seen in the western world [5]. This rising 
incidence can be attributable to a variety of risk 
factors and lifestyle changes secondary to urbani-
zation [6]. In Pakistan, stroke accounts for approx-
imately 7% of deaths making it the fourth leading 
cause of death in the country, with 3.12% in Disa-
bility Adjusted Life Years (DALYs) [7]. It is a ma-
jor cause of lifelong disability and adds considera-
bly to the disbursement of resources of finances, 
manpower, and health services.

The common modifiable risk factors associated 
with acute ischemic stroke include hypertension, 
diabetes mellitus, hypercholesterolemia, atrial  
fibrillation, smoking, drug abuse, and alcohol  
intake [8]. The fasting lipid profile has many deter-
minants including total cholesterol (TC), low-den-
sity lipoprotein (LDL), high-density lipoprotein 
(HDL), triglycerides (TG), and non-high-density 
lipoprotein (non-HDL). The relationship between 
dyslipidemia and acute ischemic stroke is intricate 
and varies according to the type of stroke and lipid 
levels [9]. For instance, in some studies, severe is-
chemic strokes with grave prognosis have been 
observed in patients with lower levels of total cho-
lesterol and on the other hand, some studies report 
no association between total cholesterol, or LDL 
levels, and stroke outcome [10]. Similarly, severe 
strokes have been reported in patients with both 
high and low levels of total triglycerides [11,12]. 
Still, other studies report no association between 
stroke-related mortality and triglyceride level [13].

Given the inconsistent results of existing stud-
ies on the association of stroke with dyslipidemias, 
there is a need to further explore this relationship 
and to establish the role of lipid abnormalities in 
stroke incidence, severity, and prognosis. This 
would help in targeting specific lipid-lowering 
therapy in the primary and secondary prevention 
of stroke and to decrease the overall burden of cer-
ebrovascular disease. We aimed this study to know 
the lipid derangements in acute ischemic stroke 
patients who were already on lipid-lowering drugs 
for a substantial duration of time.

MAtErIAL AND MEtHODs

This study was conducted as a descriptive, ret-
rospective, observational study involving patients 

admitted in the Stroke Unit, with acute ischemic 
stroke in the last year. The study included all those 
patients with a diagnosis of acute ischemic stroke. 
The diagnosis was reaffirmed by a radiological and 
clinical assessment of all the patients with  
informed consent. The inclusion criteria were the 
use of lipid-lowering drugs (most preferably stat-
ins) for more than a year with continuous use for a 
period of atleast 3 months prior to the event of the 
stroke. The study excluded all those patients who 
were either not taking lipid-lowering agents, not 
been diagnosed with ischemic stroke, or had a 
hemorrhagic stroke on imaging. A total of 153 in-
dividuals met the inclusion criteria, and the sam-
pling was done via non-probability consecutive 
methods.

All analysis was conducted by using the Statis-
tical Package for Social Science (SPSS) version 
25. The sample size was not required due to the 
retrospective nature of the study. All continuous 
variables were described as mean & standard devi-
ation which were then compared using an inde-
pendent sample t-test. The categorical data were 
described as frequency and relative percentages. A 
p-value of < 0.05 was considered statistically sig-
nificant (2-tailed).

rEsULts

The mean age of the study population is 58.86 
± 14.02. The study population included 52.9% 
males (n = 81) and 47.1% females (n = 72), with a 
similar mean age (p = 0.855). The frequent comor-
bidities were diabetes, hypertension, ischemic 
heart disease, and chronic kidney disease as shown 
in Table 1.

TABLE 1. Demographic data of the study population  
(n = 153)

Characteristics Frequency/Mean ± SD
Age (years) 58.86 ± 14.02

Gender Males:  
81 (52.9%)

Females: 72 
(47.1%)

Age among gender 58.66 ± 12.93 59.08 ± 15.24

�������

Diabetes 73 (47.71%)
Hypertension 71 (46.40%)

Ischemic heart 
disease 48 (31.37%)

Chronic kidney 
disease 21 (13.72%)

Chronic liver 
disease 11 (7.18%)
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Table 2 has shown the fasting lipid profile 
markers among the study population. The mean  
total cholesterol was 175.64 ± 51.41, with females 
had a slightly higher mean (p = 0.349). The mean 
total triglycerides were 134.01 ± 69.85, with a 
slightly higher value in males (p = 0.392). The 
mean LDL levels were found to be 118.41 ± 45.56, 
slightly higher in females (p = 0.308). The mean 
HDL levels were 36.76 ± 9.06 with equal values 
among the gender (p = 0.295). The mean VLDL 
was 26.78 ± 13.94 with slight variation among 
gender (p = 0.406). The mean non-HDL cholester-
ol was found to be 138.94 ± 48.02 and was slightly 
higher in females (p = 0.425). Coming to the  
ratios, the mean TC/HDL ratio was 4.89 ± 1.32 
with no difference in gender (p = 0.908). The  
TG/HDL ratio was quite higher in males but not 
statistically significant (p = 0.166) with a total 
mean value of 3.89 ± 2.20, while the LDL/HDL 
ratio was found to be 3.29 ± 1.17 with indifferent 
variation among gender (p = 0.585). Lastly, the 
non-HDL/HDL ratio was 3.89 ± 1.32 with almost 
equal values in males and females (p = 0.910).

The most frequently deranged lipid marker in 
the study population was lower HDL in 70.6%  
(n = 108), higher non-HDL in 52.9% patients  
(n = 81) followed by LDL in 43.1% of the patients 
(n = 66), total cholesterol in 37.3% (n = 57), and 
triglycerides in 33.3% (n = 51). Among the ratios, 
non-HDL/HDL and LDL/HDL were most fre-
quently deranged (both in 78.4%), while TG/HDL 
was higher in 56.9% and TC/HDL in 37.3% of the 
acute ischemic stroke patients, as shown in Table 3.

TABLE 3. Frequency of deranged lipid markers 
amongst the stroke patients (n = 153)

# Laboratory investigations Above/below given 
value n (%)

1 Total cholesterol
(> 200 mg/dl) n = 57 (37.3%)

2 LDL (> 130 mg/dl) n = 66 (43.1%)

3 HDL (< 40 mg/dl) n = 108 (70.6%)
4 Triglycerides (>150 mg/dl) n = 51 (33.3%)
5 VLDL (>30 mg/dl) n = 51 (33.3%)
6 Non-HDL (>130 mg/dl) n = 81 (52.9%)
7 Total cholesterol to HDL ra���� n = 57 (37.3%)
8 LDL to HDL ra����� n = 120 (78.4%)
9 Triglycerides to HDL ra���� n = 87 (56.9%)
10 Non-HDL to HDL ra���� n = 120 (78.4%)

DIscUssION

Our study showed mean total cholesterol levels 
of 175 mg/dl, which was compared with another 
study that compared lipid markers of acute stroke 
patients with healthy controls as well as distin-
guishes lipid markers among hemorrhagic and is-
chemic stroke. Their findings suggested high total 
cholesterol levels of 226 mg/dl in ischemic stroke 
patients, and their mean triglyceride levels were 
also higher than ours (134 vs. 164). Our study had 
lower HDL levels, which was significantly higher 
in their study, but lower when compared with 
healthy controls. In their study, triglycerides were 
indifferent among ischemic stroke patients and 
healthy controls but were found significantly  
lower in hemorrhagic stroke. With respect to LDL 
levels, they reported no difference in ischemic and 
hemorrhagic stroke patients, but LDL was signifi-

TABLE 2. Comparison of lipid markers amongst the patients of stroke with respect to gender

# Laboratory inves�a��� All pa��ts (n = 153)
Grouping variables

p-value
Male (n = 82) Females (n = 71)

1 Serum Total Cholesterol 
(mg/dl) 175.64 ± 51.41 171.96 ± 54.06 179.79 ± 48.30 0.349

2 Low density lipoprotein 
(mg/dl) 118.41 ± 45.56 114.86 ± 46.83 122.41 ± 44.08 0.308

3 High density lipoprotein 
(mg/dl) 36.76 ± 9.06 36.04 ± 8.96 37.58 ± 9.16 0.295

4 Triglycerides (mg/dl) 134.01 ± 69.85 138.59 ± 72.16 128.87 ± 67.27 0.392

5 Very low density lipoprotein 
(mg/dl) 26.78 ± 13.94 27.67 ± 14.40 25.79 ± 13.43 0.425

6 Non-high density lipoprotein 
(mg/dl) 138.94 ± 48.02 136.01 ± 50.70 142.25 ± 44.94 0.676

7 Total cholesterol to HDL ra�� 4.89 ± 1.32 4.88 ± 1.42 4.90 ± 1.21 0.908
8 LDL to HDL ra�� 3.29 ± 1.17 3.24 ± 1.20 3.34 ± 1.15 0.585
9 Triglycerides to HDL ra�� 3.89 ± 2.20 4.12 ± 2.38 3.63 ± 1.96 0.161

10 Non-HDL to HDL ra�� 3.89 ± 1.32 3.88 ± 1.41 3.90 ± 1.21 0.910
P-value calculated by independant sample t-test
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cantly higher when compared with healthy con-
trols [14]. They concluded high LDL and total cho-
lesterol levels increase the risk of ischemic stroke 
contrary to triglycerides. While a review article 
summarized the relationship between lower total 
cholesterol and LDL levels increasing the risk of 
hemorrhagic stroke. They also linked triglycerides 
inversely with the risk of hemorrhagic stroke [15]. 
With respect to HDL, there is a decreased risk of 
ischemic stroke with high levels. In one prospec-
tive cohort study conducted in China, TC/HDL 
was most significantly associated with an increased 
risk of ischemic stroke, especially in the male gen-
der. The same study also concluded high triglycer-
ide levels are significantly associated with ischem-
ic stroke in females [16]. While they found no 
association of lipid markers with hemorrhagic 
stroke in either sex. They had a mean age of 41 
years in males and 43 years in females which was 
significantly lower than our mean age of 58 and 59 
years respectively. In their study, all the lipid mark-
ers were found significantly higher in males, ex-
cept for HDL which was higher in females. This 
finding was contrary to our results having no dis-
crimination of lipid markers among the gender. 
Concerning the ratios, TC/HDL was 4.03 in males 
and 3.45 in females, which was significantly lower 
than our mean TC/HDL of 4.89 [16]. Similarly, 
their TG/HDL ratio of 1.59 in males and 0.91 in 
females was significantly lower than our mean of 
3.89. Lastly, our reported LDL/HDL of 3.29 was 
slightly higher than their mean of 2.35 in males 
and 1.98 in females. They concluded higher tri-
glycerides, non-HDL, TC/HDL, and TG/HDL are 
all associated with ischemic stroke [16].

A similar study reported mean total cholesterol 
levels of 191 as compared to 175 in our study, 
mean LDL of 114 (118 in our study), mean HDL of 
52 (36 in our study) mean triglycerides of 126 (134 
in our study), and non-HDL of 139 (138 in our 
study). The mean age of their study participants 
was 64 years as compared to 58 years in our study 
[17]. They concluded LDL and non-HDL signifi-
cantly increasing the risk of ischemic stroke. An-
other study compared lipid markers in ischemic 
and hemorrhagic stroke and reported higher total 
cholesterol and lower HDL levels in ischemic 
stroke. The rest of the markers had no associations 
with the outcome. Total cholesterol was elevated 
in 42% of their stroke patients while HDL was  

below normal in 31% of their stroke patients [18]. 
In our study, total cholesterol was elevated in 37% 
patients, TG in 33%, LDL in 43%, VLDL in 33%, 
non-HDL in 53%, while HDL was lower in 70% of 
the cases. Similarly, a study conducted in India re-
ported 54% of stroke patients having abnormal li-
pid markers, out of which 30% had deranged total 
cholesterol, 35% had deranged LDL, 34% had de-
ranged TG, and 53% had deranged non-HDL [19]. 
A study conducted on young stroke patients con-
cluded lower HDL being the only risk factor among 
the lipid makers increasing the risk of stroke [20]. 
Similarly, another study showed lower HDL in 
61% of the studied cases, followed by high LDL in 
28%, high TC in 17%, and high TG in 15% [21]. 
Although their mean age was higher than ours (68 
years), mean total cholesterol of 163, mean LDL of 
114, mean HDL of 42, and mean TG of 133, all 
were closer to our results.

Now coming to hemorrhagic stroke, lower total 
cholesterol and triglycerides were found associated 
with higher risk [22]. According to one study, the 
reported mean total cholesterol in hemorrhagic 
stroke was 157, mean TG was 103, mean LDL was 
112, mean VLDL was 20, and mean HDL was 26 
[22]. TC, TG, and HDL were found significantly 
lower when compared to healthy controls. In com-
parison, our study had higher VLDL, HDL, TC, 
and TG levels, but LDL levels were the same. So 
far, TG is the only lipid marker that was least asso-
ciated with the incidence of stroke. A review arti-
cle negates this thought and found significant plau-
sibility of TG contributing to increased risk of 
ischemic stroke [23]. Another study found the low-
est elevation of triglycerides in their subjects, with 
lower HDL was the most associated lipid marker 
followed by non-HDL, LDL, and TC [24]. A large 
scale study conducted in China to know age and 
sex-related changes of lipid markers in acute stroke 
patients found high LDL and low HDL mostly  
associated with stroke. With respect to the elderly 
population, lower levels of TG, TC, and LDL were 
observed. Females had higher TC, HDL, and non-
HDL, while higher LDL in elderly females was 
reported. A higher level of TC/HDL, LDL/HDL, 
and TG/HDL was observed in non-elderly males 
[25]. All of the above findings were contrasting 
with our results. Their mean TC/HDL of 4.41 in 
non-elderly and 4.22 in elderly was lower than our 
mean of 4.89, similarly, LDL/HDL of 2.77 in 
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non-elderly and 2.66 in elderly was lower than our 
3.29, and their TG/HDL of 1.73 and 1.46 was  
significantly lower than our mean of 3.89 [25].  
Another study gave a similar finding of high LDL 
and low HDL as the common most lipid abnormal-
ities in stroke patients, with high TG was a feature 
of ischemic stroke as compared to hemorrhagic 
stroke [26]. However, their triglycerides levels 
were significantly lower than our study population. 
The rest of the lipid markers were in close range 
with our mean values.

A nation-wide cohort survey conducted in  
Korea linked the mildly abnormal lipid levels with 
less variability also associated with myocardial in-
farction and stroke, even in the young population 
with statin use [27]. This study had mean TC levels 
of 188 and mean HDL 56 (higher than our study), 
while mean LDL of 108 and mean TG of 104 (low-
er than our study). Another study compared lipid 
markers in ischemic stroke by gender and found 
females had higher total cholesterol and LDL than 
males [28]. This finding was again contrasting to 
our results with no lipid marker was indifferent 
with respect to gender except for higher TG/HDL 
ratio in males (which was also statistically insig-
nificant). Lastly, a study conducted in Cameroon in 
newly diagnosed stroke patients showed low HDL, 

with high LDL/HDL and TC/HDL ratios [29]. The 
mean HDL reported in the study was similar to our 
reported values (37 vs. 36), LDL/HDL was report-
ed 4.0 which was higher than our reported value of 
3.29, and mean TC/HDL 5.9 which again was 
higher than our mean value of 4.89 [29]. All the 
above markers were found higher in female stroke 
patients, which was contrasting to our results.  
Similarly, ischemic stroke patients had a higher 
HDL (46 vs. 36) and a higher TG (185 vs. 134) 
than our study and a lower LDL (118 vs. 88) with-
out any gender discrepancy.

cONcLUsIONs

Despite the utilization of statins, frequent  
derangements of lipid markers are reported in 
acute stroke patients of our study. The pattern of 
those derangements were similar to previously re-
ported studies. LDL/HDL ratio was the most 
prominently deranged lipid marker in our study 
results. However, the differences of lipid markers 
among gender was not found in our study which 
was evident in previous literature. Hence, further 
exploration is required in to the usage of lipid low-
ering drugs and its protective mechanisms for 
stroke.

1. Ingall T. Stroke – Incidence, Mortality, Morbidity and Risk. J Insur
Med. 2004;36:143-152.

2. Warlow CP. Epidemiology of stroke. The Lancet. 1998;352(3):1-4.
3. Sacco RL, Kasner SE, Broderick JP, et al. An updated definition of

stroke for the 21st century: a statement for healthcare professionals
from the American heart association/American stroke association.
Stroke. 2013;44(7):2064-2089.

4. Shiber JR, Fontane E, Adewale A. Stroke registry: hemorrhagic vs.
ischemic strokes. Am J Emerg Med. 2010;28:331-333.

5. Adogu POU, Ubajaka CF, Emelumadu OF, Alutu COC.
Epidemiologic Transition of Diseases and Health-Related Events in
Developing Countries: A Review. Am J Med Med Sci. 2015;
5(4):150-157.

6. Dans A, Ng N, Varghese C et al. The rise of chronic non-
communicable diseases in southeast Asia: time for action. The
Lancet. 2011;377:680-689.

7. Global Burden of Disease. GBD Compare, 2010. Assessed from
http://ihmeuw.org/5am7. Assessed on 10th November 2020.

8. Zafar A, Al-Khamis F, Al-Bakr A et al. Risk factors and subtypes of
acute ischemic stroke. A study at King Fahd Hospital of the
University. Neurosciences. 2016;21(3):246251.

9. Lu D, Li P, Zhou YY et al. Association between serum non-high-
density lipoprotein cholesterol and cognitive impairment in patients
with acute ischemic stroke. BMC Neurol. 2016;16:154.

10. Koton S, Schneider ALC, Rosamond WD et al. Stroke incidence and
mortality trends in US communities, 1987 to 2011. JAMA.
2014;312(3):259-268.

11. Simundic AM, Nikolac N, Topic E et al. Are serum lipids measured
on stroke admission prognostic? Clin Chem Lab Med. 2008;
46(8):1163-1167.

12. Dziedzic T, Pera J, Slowik A et al. Hypoalbuminemia in acute
ischemic stroke patients: frequency and correlates. Eur J Clin Nutr.
2007;61(11):1318-1322.

13. Tuttolomondo A, Di Raimondo D, Pedone C et al. Effects of clinical
and laboratory variables at admission and of in-hospital treatment
with cardiovascular drugs on short term prognosis of ischemic
stroke. The GIFA study. Cerebrovasc Dis. 2013;35:6191.

14. Togha M, Gheini MR, Ahmadi B et al. Lipid profile in cerebrovascular
accidents. Ir J Neurol.2011;10(1-2):1-4.

15. Yaghi S, Elkind MSV. Lipids and cerebrovascular disease Research
and practice. Stroke. 2015;46:3322-3328.

16. Liu X, Yan L, Xue F. The association of lipids and lipid ratios with
stroke: A prospective cohort study. J Clin Hypertens. 2019;
21:127-35.

17. Glasser SP, Mosher A, Banach M, Howard G. What is association of
lipid levels and incident stroke? Int J Cardiol. 2016;220:890-894.

18. Mahmood A, Sharif MA, Khan MN, Ali UZ. Comparison of serum
lipid profile in ischemic and haemorrhagic stroke. J College
Physicians Surg Pak. 2010;20(5):317-320.

19. Rai ON, Kumar A. Study of serum lipid profile in stroke patients in
Northern India. Int J Adv Med. 2017;4(5):1374-1377.

20. Albucher JF, Ferrieres J, Ruidavets JB et al. Serum lipids in young
patients with ischemic stroke: a case-control study. J Neurol
Neurosurg Psychiatry. 2000;69:29-33.

rEfErENcEs

Conflict of interest: none declared 
Financial support: none declared



Romanian JouRnal of neuRology – Volume XIX, No. 4, 2020 291

21. Ali I, Abuissa M, Alawneh A, Subeh O, Sneineh AA, Mousa S, et al. 
The prevalence of dyslipidemia and hyperglycemia among stroke 
patients: preliminary findings. Stroke research and treatment. 
2019;8194960:1-6. 

22. Shrivastav D, Singh AN, Kushwaha JS et al. Diagnostic value of lipid 
profile in haemorrhagic stroke patients. ERA’S J Med Res. 
2019;6(2):122. 

23. Antonios N, Angiolillo DJ, Silliman S. Hypertriglyceridemia and 
Ischemic stroke. Eur Neurol. 2008;60:269-278. 

24. Siddeswari R, Manohar S, Sudrasi B et al. Pattern of dyslipidemia in 
Ischemic srtoke. J Med Allied Sci. 2015;5(2):26-29.

25. Zhao P, Liu S, Zhong Z, Liu J. Age-and sex related difference of lipid 
profile in patients with ischemic stroke in China. Medicine. 
2018;97:23(e10930). 

26. Ogbera AO, Oshinaike OO, Dada O et al. Glucose and lipid 
assessment in patients with acute stroke. Int Arch Med. 2014;7:45. 

27. Park JB, Kim DH, Lee H et al. Mildly Abnormal Lipid Levels, but Not 
High Lipid Variability, Are Associated With Increased Risk of 
Myocardial Infarction and Stroke in “Statin-Naive” Young Population 
A Nationwide Cohort Study. Circ Res. 2020;126(7):824-835. 

28. Willey JZ, Xu Q, Boden-Albala B, et al. Lipid profile components and 
risk of ischemic stroke: the Northern Manhattan Study (NOMAS). 
Arch Neurol. 2009;66(11):1400-1406. 

29. Sobngwi E, Kengne AP, Balti EV et al. Metabolic profile of 
sub-Saharan African patients presenting with first-ever-in-lifetime 
stroke: association with insulin resistance. J Stroke Cerebrovasc 
Dis. 2012;21(8):639-646.  




