Lipid profile in Jordanian patients with first ever ischemic stroke
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Objective: To study the relationship between lipid profile,
total cholesterol (TC), low density lipoprotein (LDL),
high density lipoprotein (HDL), and triglycerides (TG)
in Jordanian patients admitted with first ever ischemic
stroke (IS) to a teaching hospital over a 3-year-period,
and compared them to a control group.

Methods: A retrospective case control study of all patients
with diagnosis of IS who were admitted to the Jordan
University Hospital, Amman, Jordan from January 2004
to December 2006 and had a documented fasting lipid
profile within 48 hours of their admission. They were
compared to controls without IS.

Results: Ninety-eight patients with IS were studied
and compared to 98 control subjects. Both patients
and control groups were similar regarding age, gender
distribution, prevalence of hypertension, diabetes
mellitus, ischemic heart disease (IHD), and smoking.
The lipid profile showed a significantly lower HDL level
in IS patients compared to the control group. There
were no significant differences between the patients and
control regarding TC, LDL, or TG levels. Control group
used statins more frequently than patients (28% versus
10%, p=0.002). Both groups had high prevalence of risk

factors.

Conclusions: Though this study is limited by its
retrospective design, it suggests that IS patients have
significantly lower levels of HDL.
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Cerebrovascular diseases (CVD), both ischemic
stroke (IS) and intracerebral hemorrhage (ICH) are
the leading causes of disability and the second leading
causes of mortality in the developed countries.! There is
striking lack of information regarding the epidemiology
of stroke in the Arabic population. According to the
World Health Organization report from United Arab
Emirates, CVD ranked second as a cause of mortality
(16.2%) after ischemic heart disease (IHD) (28%) and
preceded road traffic accidents (15%).> Well known
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modifiable risk factors for IS include hypertension,
cigarette smoking, IHD, and diabetes mellitus
(DM). Though the relationship between IHD and
dyslipidemia are well established both by observational
and interventional studies, the relationship between
CVD and dyslipidemia is still controversial.>* While
observational studies did not find a direct relationship
between serum cholesterol levels and IS, interventional
studies aiming at reducing low-density lipoprotein
(LDL) levels by statins in patients with IHD showed
significant reduction in the incidence of non fatal
IS.> Previous studies suggested an inverse relationship
between mortality rate from ICH and cholesterol level.
This lead to the finding of a ] shape relationship between
cholesterol level and CVD increasing at both ends of
the range (higher mortality incidence of ICH with low
cholesterol levels, and higher IS incidence with higher
cholesterol levels).*” Studies regarding relationship of
lipid profile and CVD in Jordanian patients are lacking.
The aim of this paper is to study the relationship
between lipid profile on admission in patients with IS,
and compared it to the control group without IS who
were tested in the same period (2004-2006).

Methods. Files of all adult patients (age =18 years)
with the following inclusion criteria were included in
the study: 1) confirmed diagnosis (by neuroimaging) of
first ever IS and who had 2) fasting (of least 12 hours)
lipid profile carried out within 48 hours of admission
in the period from January 2004 to December 2006
were reviewed. The study took place in Jordan University
Hospital, Amman, Jordan. The Ethics Committee of Jordan
University approved this study. Exclusion criteria included
patients with clinical, although not confirmed, history
of IS or no documented lipid profile or patients with
transient ischemic attacks defined as patients with short
lasting neurological deficit of less than 24 hours. Data
including age, gender, final diagnosis IS with no attempt
to classify the etiology or type of IS, risk factor status at
the time of diagnosis including hypertension (HTN)
defined as being known hypertensive (documented
readings of >140/90 mm Hg) from the history record
or the list of medications used, DM defined by use
of insulin or other antidiabetic agents or fasting
blood sugar of more than 126 mg/dl. Ischemic heart
disease with confirmed history of angina, myocardial
infarction, coronary intervention such as bypass surgery,
angioplasty, or stenting or documented atherosclerosis
of coronaries by angiography. History of smoking and
use of lipid lowering agents (statins) was also recorded
for each patient or control. The control group included
randomly selected patients eitheradmitted to the hospital
or seen in the outpatient departments for reasons other

than CVD during the same study period and who had
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lipid profile tested in the same period. Fasting lipid
profiles were recorded in patients and controls. They
were measured in mg% instead of millimoles/liters. We
used the reported values (from our laboratory) without
changing them to the international standard values.

We used SPSS statistical package version 11.5. Mean,
ranges, standard deviations, 95% confidence intervals
for age, total cholesterol (TC), LDL, high density
lipoprotein (HDL), and triglycerides (T'G) for patients
with IS, and controls were calculated and tabulated.
For continuous variables, 2 independent sample T
tests were used to look for any significant difference.
We used 2 -tail tests with an alpha of 0.05. Categorical
variables were compared by cross tabulation using
chi square testing to assess any significant differences.
Correlations between different variables were calculated
using Spearman correlation coefficient.

Results. The prevalence of classical risk factors was
quite high, and similar in both groups (Table 1). The lipid
profile findings showed significant difference in the level
of HDL, which was lower in patients with IS compared
to control. There were no differences between groups
in TC or LDL or TG levels (Table 1). If we excluded
the remaining patients and control subjects with IHD
(56 patients and 51 control), there will be a comparison
with regards to their age (61.8+10.5 versus 58.7+13.0,
=0.17) and the lipid profile showed only significant

Table 1 - Demographic data, lipid profile and risk factors in ischemic
stroke (IS) and control groups.

Parameters IS group Control (N=98) P-value
(N=98)

Age (years) (mean+SD) 62.8+10.6 60.3+£11.5 0.18

Range (years) 40-89 32-89

Gender (%)

Male/Female 53147 49/51 0.67
TC (mg%) (mean+SD)  195.0+47.8 186.1+39.6 0.16
LDL (mg%) (meantSD)  123.1+42.3 126.0+46.1 0.65
HDL (mg%) (meantSD)  39.3+10.6 44.2+11.8 0.003
TG (mg%) (meantSD)  174.5£93.4 182.7+96.9 0.55
HTN (%) 71.4 73.5 0.87
DM (%) 44.9 38.8 0.22
IHD (%) 42.9 48.0 0.31
Smoking (%) 449 40.8 0.67
Statins use (%) 10.2 28.6 0.001

TC - total cholesterol, LDL - low density lipoprotein,
HDL - high density lipoprotein, TG - triglycerides, HTN - hypertension,
DM - diabetes mellitus, IHD - ischemic heart disease
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difference regarding HDL (p=0.002) level and was not
significant for the levels of TC (p=0.54), LDL (p=0.83)
or TG (p=0.63). The finding of significantly low
HDL level in IS was still correct (p=0.04), even if we
considered patients and control subjects who did not
use statins (88 patients and 70 control) with comparable
age (62.4£10.7 versus 59.7+10.8 p=0.12), and no
difference regarding TC (p=0.74), LDL (p=0.97), and
TG (p=0.60).

Discussion. The lack of association between TC
levels and IS is similar to the previous reports.*!' One
Italian study showed a linear relationship between TC
level and risk of stroke.'” The positive association of
lower levels of HDL and IS is quite interesting, and
worth further confirmation. A study from Britain
reported an inverse relationship between HDL level
and the incidence of stroke in British men." This was
reported in other studies as well,’*'* while another
American study showed only a tendency for women
with higher HDL level to get less IS."* An old study of
clofibrate, which is quite potent in elevating HDL level
and lowering TG levels than other lipid lowering agents
seemed to increase, rather than decrease the incidence
of IS despite the 8% reduction of TC." The role played
by HDL is now getting more insight, as this seems to be
quite important for the whole process for atherosclerosis.
Investigators of the Jordan Hyperlipidemia and Related
Targets Study (JoHARTS) study'® showed significantly
lower levels of HDL in Jordanian patients with IHD
regardless of their gender compared to those without
IHD. In this study, the HDL level was still significantly
lower in the patient group compared to the control
group in the subgroup of patients and control without
IHD (40.4+11.5 versus 47.8+12.2, p=0.002). This
confirms the fact that low HDL is a risk factor for both
IHD and IS, and even in the absence of IHD, a low
HDL level would remain a significant risk factor for IS.
We do believe that the lower levels of HDL are a real
risk factor for IS in this population. Anyhow, the reason
behind this lower level of HDL cannot be ascertained
from this study. Factors known to be associated with
low levels of HDL (such as the metabolic syndrome)
or high levels were not examined in this retrospective
study. Smoking is such a risk factor, and it was similar
in the 2 groups as a whole (Table 1). The British study
quoted above'® showed the difference in HDL was still
significant regardless of smoking status. Another reason
for the difference in HDL level is the higher percentage
of control group using statins compared to IS patients.
This would have been more reasonable if the effect
on LDL was also significant as these drugs (statins)
would have affected LDL levels more than HDL levels
as reported in different interventional trials.”” We also
showed that even if we exclude patients and controls who

were using statins still patients with IS had significantly
lower levels of HDL compared to controls.

The presence of the classical risk factors across both
groups in high proportion is quite alarming. Compared
to other series and meta-analyses these figures are quite
high."” It is very clear that the control population in
this study does not represent the healthy Jordanian
population as this group represented a hospital rather
than general community population. There were some
limitations, however, some of them are unavoidable. The
retrospective design, single center, the timing of lipid
profile testing (within 48 hours of event), the lack of
classification of IS types and etiologies, and the presence
of some confounding factors that we did not consider
(such as body mass index) are some of them. For the
stroke subtypes, a previous report from Jordan'® showed
that the majority of IS are lacunar, and the incidence
of atrial fibrillation and extracranial carotid disease was
quite small.

Conclusions that can be drawn and definitely
need further confirmation include low HDL levels in
IS patients and the relatively high rate of classical risk
factors in the studied population. A recent publication
of the REACH registry confirms the high prevalence
of these risk factors in patients with cerebrovascular
events.” A major effort needs to be carried out at the
public level to decrease the incidence of these risk factors
and to consider low HDL levels as an important risk
factor for IS.

Acknowledgments. [ would like to thank Dr. Sultan Jarrar
Neurosurgical Resident for helping in reviewing the charis.

References

1. Dubkin B. The economic impact of stroke. Neurology 1995; 45
(Suppl 1): S6-S9.

2. World Health Organization. Country Cooperation Strategy.
WHO (UAE): Ministry of Health Strategic Plan 2000-2010;
2006.

3. Jozwiak BP, Boguuslllavsky J. Cholesterol as a risk factor for
stroke: The fugitive. Stroke 2004; 35: 1523-1524.

4. Trifit AG. Cholesterol is associated with stroke, but is not a risk
factor. Stroke 2004; 35: 1524-1525.

5. Donnan GA, Davis SM. Stroke and cholesterol weakness of risk
versus strength of therapy. Stroke 2004; 35: 1526.

6. Iso H, Jacobs DR, Wentworth D, Neaton JD, Cohen JD, for
the MRFIT research group. Serum cholesterol levels and six
year mortality from stroke in 350,977 men screened for the
Multiple Risk Factor Trial. NV Eng J Med 1989; 320: 904-910.

7. Yano K, Reed DM, MacLean CJ. Serum cholesterol and
hemorrhagic stroke in the Honolulu Heart Program. Stroke
1989; 20: 1460-1465.

8. Prospective studies collaboration. Cholesterol, diastolic blood
pressure and stroke. 13,000 strokes in 450,000 people in 45
prospective cohorts. Lancet 1995; 346: 1647-1653.

9. Bowman TS, Sesso HD, Ma ], Kurth T, Kase CS, Stampfer
M], et al. Cholesterol and the risk of stroke. Stroke 2003; 34:
2930-2934.

Neurosciences 2008; Vol. 13 (4) 389



10.

11.

12.

13.

14.

Lipid profile in ischemic stroke ... Dahbour

Wannamethee SG, Shaper AG, Ebrahim S. HDL-cholesterol,
total cholesterol, and the risk of stroke in middle aged British
men. Stroke 2000; 31: 1882-1888.

Shalar E, Chambless LE, Rosamond WD, Boland LL,
Ballantyne CM, McGovern PG, et al. Plasma lipid profile
and incidental ischemic stroke. The Atherosclerosis Risk in
Communities (ARIC) Study. Stroke 2003; 34: 623-631.

Di Mascio R, Marchioli R, Vitulllo E Di Pasuuale A, Cavasinni
L, Tognoni G. Serum cholesterol and risk of ischemic stroke:
results of a case-control study. On behalf of PORGETTO 3A
investigators. Prev Med 1995; 24: 128-133.

Qizilbash N, Jones L, Warlow C, Mann J. Fibrinogen and lipid
concentration as risk factors for transient ischemic attacks and
minor strokes. BMJ 1991; 303: 605-609.

Sirdharan R. Risk factors for ischemic stroke: a case control
analysis. Neuroepidemiology 1992; 11: 24-30.

15.

16.

17.

18.

19.

Committee of principal investigators. A cooperative trial in the
primary prevention of ischemic heart disease using clofibrate.
Br Heart ] 1978; 40: 1069-1081.

Hammoudeh AJ, Al Tarawneh H, Elharassis A, Haddad ]J,
Mahadeen Z, Badran N, et al. Prevalence of conventional risk
factors in Jordanians with coronary heart disease: The Jordan
Hyperlipidemia and Related Targets Study (JoHARTS). Int J
Cardiol 2006; 110: 179-183.

Sacco RL. Risk factors and outcome for ischemic stroke.
Neurology 1995; 45 (Suppl 1): S10-S14.

Bahou Y, Hamid H, Hadidi A. Ischemic stroke in Jordan: a
2 year hospital based study of subtypes and risk factors. East
Mediterr Health J 2004; 10: 138-146.

Réther J, Alberts MJ, Touzé E, Mas J-L, Hill MD, Michel P,
et al. Risk factor profile and management of cerebrovascular
patients in the REACH Registry. Cerebrovasc Dis 2008; 25:
366-374.

Related topics

Sadreddini SA, Abolfathi AA, Khandagi R, Talebi M, Lakian A. C-reactive
protein, fibrinogen, lipoprotein (a), and lipid profile levels and platelet counts
in ischemic stroke patients. Neurosciences 2007; 12: 202-206.

Ibrahim AM, Said SM, Abdou AM, Ismaeil MF. Elevated serum lipoprotein (a):
Is it a new risk factor for thromboembolic stroke in patients with chronic atrial
fibrillation. Neurosciences 2003; 8: 61-62.

390 Neurosciences 2008; Vol. 13 (4)



