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Background: The incidence of acute coronary syndrome (ACS), one of the most common
cardiovascular diseases, is high. Lipid goal attainment is one of the important factors to reduce
the risk of recurrent heart attack. Identification of factors influencing lipid goal attainment such
as age, female, race, underlying comorbidities, intensity of lipid-lowering therapy, patients’
knowledge, and patients’ belief about medicine would be beneficial in achieving the lipid goal.
This study is aimed to determine lipid profile attainment and prescribing pattern of lipid-lowering
therapy as well as to identify factors influencing lipid profile attainment among ACS patients.
Patients and methods: This researcher-assisted cross-sectional survey was carried out at a
cardiology clinic in a tertiary hospital from March to May 2015.

Results: A total of 101 ACS patients were involved in this study. The mean values for low-
density lipoprotein cholesterol (LDL-C) and high-density lipoprotein cholesterol levels were 2.75
(0.82) mmol/L and 1.14 (0.27) mmol/L, respectively, while the median value for triglyceride
level was 2.75 (0.82) mmol/L. Only 15.8% of our participants achieved the targeted LDL-C.
Simvastatin 20 mg was the most common regimen prescribed. Predictors for better LDL-C attain-
ment were younger age (#=—0.228; P=0.032) and higher knowledge score (=—-0.255; P=0.049),
while predictors for high-density lipoprotein cholesterol attainment were male (5=0.268;
P=0.006), smoking (=—0.192; P=0.045), and higher knowledge score (=—0.195; P=0.039).
Smoking (f=-0.361; P<<0.0001) was the only predictor for higher triglyceride level.
Conclusion: Younger age, female, lower knowledge score, and smoking status are good
predictors for lipid attainment among ACS patients.
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Introduction

Cardiovascular diseases recorded the highest death rate in 2012 with 17.5 million
deaths.! The World Health Organization reported that the burden of coronary heart
disease is expected to increase from 47 million disability-adjusted life years globally
in 1990 to 82 million disability-adjusted life years in 2020. In Malaysia, a total of
16,872 patients were admitted to the hospital due to acute coronary syndrome (ACS)
from 2006 till 2010 with an estimated incidence of 141 per 100,000 population per
year.? Proper risk factor management for ACS will improve patient’s survival and
quality of life.?

Achieving the targeted goal of lipid measurement is one of the important factors
in preventing recurrent ACS. Most guidelines targeted the low-density lipoprotein
cholesterol (LDL-C) as a goal of treatment outcome.* The atherosclerotic effect of
LDL-C is known to be associated with the risk of ACS.’> Lowering LDL-C to as
low as 1.8-1.9 mmol/L is associated with additional benefit in reducing recurrent
cardiovascular events.’ ® High-density lipoprotein cholesterol (HDL-C) is also found
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to act as an independent risk factor of ACS. For every
10 mg/dL reduction in on-treatment triglyceride (TG), the
incidence of death, myocardial infarction, and recurrent
ACS will be reduced by 1.4%.” Low TG is independent
of LDL-C level, which reduces the risk of coronary heart
disease. Thus, controlling the levels of LDL-C, HDL-C,
and TG is important in order to prevent a second episode
of myocardial infarction.

Statin therapy could be classified into three groups
(ie, high-intensity statin therapy, moderate-intensity statin
therapy, and low-intensity statin therapy).® High-risk group of
patients should be treated with high-intensity statin therapy.
Nevertheless, targeted level of lipid attainment among ACS
patients was still unachievable. Factors such as age and sex,
chronic diseases, lipid-lowering therapy, patients’ knowledge
on risk factor of cardiovascular disease, and patients’ belief
toward medication may influence lipid attainment.*!° Older
age, Asian, diabetes, and hypertension as comorbidities, types
of lipid-lowering therapy, and general knowledge on risk
factors were recognized as significant predictors for LDL-C
attainment. Promoting effective cholesterol management
among ACS patients could be attained by understanding
patient’s beliefs and health experience.!" Optimization of
lipid-lowering therapy and lifestyle modification is important
in order to achieve the lipid goal attainment.'? This study is
aimed to describe the lipid profile attainment and prescrib-
ing pattern of lipid-lowering therapy and to identify factors
influencing lipid profile attainment among ACS patients.

Patients and methods

A cross-sectional survey was conducted among ACS patients
who attended the Cardiology Clinic, Universiti Kebangsaan
Malaysia Medical Centre, Kuala Lumpur, Malaysia, from
March to May 2015. All patients aged >18 years and able
to give informed consent, diagnosed with ACS regardless of
their lipid profile, and on lipid-lowering therapy as second-
ary prevention medication were included. Those who were
unable to complete the questionnaire, on lipid-lowering
therapy for <2 months, or did not have the results of fasting
serum lipid and Hbalc were excluded in this study. This
study was approved by the UKM Research Ethics Committee
(UKM 1.5.3.5/244/NF-005-15).

A validated questionnaire, the Heart Disease Fact Ques-
tionnaire (HDFQ), has been used in the study to measure
the knowledge level of ACS risk factors.!® Patients who
had higher total score would indicate a better knowledge
on risk factors of heart disease. Cronbach o was conducted
to validate the Malay language tools during the pilot study.

The result for Cronbach o (Malay language tools) was 0.732.
In this study, patients’ belief about medicine was tested
using Belief about Medicine Questionnaire (BMQ)-specific
questionnaire.'* There were two subscales that covered both
specific necessity (necessity of medication) and specific
concern (concern about the use of the medication). Higher
scores represent stronger beliefs of necessity or concern
about medication.

In this study, the results of lipid parameters (ie, total
cholesterol, LDL-C, HDL-C, and TG) and HbAlc level
were referred to the latest lipid profile obtained during the
current follow-up upon recruitment and were compared with
those suggested in the treatment guidelines.**%® The list of
current lipid-lowering therapy used by the participants was
obtained through the hospital computer database system
and the intensity of statin therapy was classified into high-,
moderate-, and low-intensity statin.'!

Statistical analysis

Descriptive statistic was used to analyze the sociodemo-
graphic data, pattern of lipid-lowering therapy, knowledge on
risk factor score, belief about medicine score, and lipid profile
parameters. Categorical data were presented as frequency
and percentage, whereas numerical data were presented as
mean and SD or median and interquartile range depending
on data normality. Any association between LDL-C and
HDL-C in ACS patient and factors affecting the treatment
outcome (ie, age, sex, smoking status, comorbidities, HbAlc
level, lipid-lowering therapy, and patient’s knowledge and
belief about medicines) were determined using Student’s
t-test and analysis of variance test. Mann—Whitney test and
Kruskal-Wallis test were used to determine the association
between factors affecting the treatment outcome and TG
levels. Pearson correlation and Spearman correlation were
used to determine the relationship between patient’s age,
knowledge score, BMQ score, and HbA lc level with lipid
profile attainment.

The relative strength of various factors toward lipid pro-
file attainment was further analyzed by forward and backward
method using multivariate regression model. Lipid profiles
(ie, LDL-C, HDL-C, and TG) were entered as the dependent
variables, while factors such as sex, race, smoking status,
comorbidities, number of lipid-lowering drugs, intensity of
statin therapy, age, knowledge score, BMQ score, and HbAlc
were entered as independent variables. Smoking status, race,
and intensity of statin therapy were dummy-coded for the
purpose of entering these factors as dichotomous variables.
For example, smoking status was coded as 1, whereas
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nonsmoking and ex-smoking status were coded as 0. All
statistical tests were two—tailed, and P<<0.05 was denoted
as statistical significance.

Results

A total of 101 study-eligible patients were recruited in this
study upon their informed consent. More than 50% of par-
ticipants aged >65 years, and men were found to be twice
more common to develop ACS compared with women
(Table 1). More than 50% of the participants had underly-
ing hypertension and dyslipidemia, while other underly-
ing diseases observed in this study were hypothyroidism,
chronic obstructive airway disease, and malignancy. The
mean of LDL-C level obtained from this study was found to
be higher than the targeted LDL-C suggested by treatment
guidelines (Table 2). There were six participants (5.9%) and
30 participants (29.7%) who had TG level >2.26 mmol/L and
1.69 mmol/L, respectively. However, these patients failed to
achieve the targeted non-HDL-C level (ie, <2.59 mmol/L),
which was recommended by the treatment guidelines.

Table | Sociodemographic and baseline characteristics of study
population (n=101)

Characteristics n (%)
Age, years mean (SD) 65.51 (8.77)
Sex
Male 70 (69.3)
Female 31 (30.7)
Race
Malay 51 (50.5)
Chinese 43 (42.6)
Indian 6(5.9)
Others 1 (1.0)
Marital status
Married 100 (99.0)
Single 1 (1.0)
Smoking status
Nonsmoker 51 (50.5)
Ex-smoker 41 (40.6)
Smoker 9 (8.9)
Educational level
Secondary school 38 (37.6)
Primary school 31 (30.7)
College 21 (20.8)
University 9 (8.9)
None 2 (2.0)
Premorbid
Hypertension 86 (85.1)
Dyslipidemia 73 (72.3)
Diabetes mellitus 47 (46.5)
Renal failure 13 (12.9)
Others 6 (5.9)°

Note: *Chronic obstructive airway disease (n=2); hypothyroidism (n=2); and
malignancy (n=2).
Abbreviation: SD, standard deviation.

Table 2 Lipid profile distribution of study population

Laboratory Mean (SD) Median (IQR)
parameters (mmol/L) (mmol/L)
Total cholesterol 4.58 (1.04)

LDL-C 2.75 (0.82)

HDL-C 1.14 (0.27)

Non HDL-C 3.36 (1.10)

TG 1.44 (0.65)

Abbreviations: IQR, interquartile range; LDL-C, low-density lipoprotein
cholesterol; HDL-C, high-density lipoprotein cholesterol; TG, triglyceride.

More than 75% of the participants received moderate-
intensity statin and majority of them were treated with single
lipid-lowering therapy agent (Table 3).

Table 4 shows the factors that had significant differences
in mean of LDL-C, HDL-C, and median TG levels and
significant correlation between continuous variables and
lipid profiles. Participants with renal failure as a comorbid-
ity were found to have significant lower mean LDL-C level
(t=—2.685; P=0.013). In addition, there was a significant
inverse but weak correlation ( | r | =0.227; P=0.023) between
age and LDL-C level. Furthermore, females had higher mean
HDL-C level compared with males (=—2.786; P=0.008).
There was also a significant difference in mean HDL-C
level between smoking status (F=3.928; P=0.023). Further
post hoc analysis found that nonsmokers had higher mean
HDL-C level compared with smokers (P=0.02). Addition-
ally, there was a weak but significant inverse correlation
between patients’ knowledge and HDL-C level ( || =0.200;
P=0.045). For TG level, smoking status was found to have
significant association with TG level (}*=9.881; P=0.007).
Further post hoc analysis found that the median of TG for
ex-smokers was lower than smokers (Z=—2.740; P=0.006)
and nonsmokers (Z=—1.996, P=0.046). In addition, the
median value of TG for nonsmokers was lower than that for
smokers (Z=—2.061; P=0.039). Moreover, the HbAlc level
had significant positive but weak correlation with TG level
(| 1=0.200; P=0.044).

Table 3 Pattern of prescribing lipid-lowering therapy

Intensity of statin therapy N (%)
High-intensity* 21 (20.8)
Moderate-intensity® 79 (78.2)
Low-intensity* 1 (1.0)
Single therapy 94 (93.1)
Combined therapy* 7 (6.9)

Notes: *Atorvastatin 40 mg daily (n=12), atorvastatin 80 mg daily (n=2), and
rosuvastatin 20 mg daily (n=7). *Simvastatin 20 mg daily (n=29), simvastatin 40 mg
daily (n=27), and lovastatin 40 mg daily (n=23). “Lovastatin 20 mg daily (n=I).
dFenofibrate 160 mg daily (n=6) and ezetimibe 10 mg daily (n=1).
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Table 4 Association between factors and lipid profile attainment

Variables Mean (SD) Statistic P-value Pearson correlation r; P-value
Comorbidities

Renal failure 2.356 (0.507) t=—2.685 0.013*

Nonrenal failure 2.804 (0.844)
Age —-0.227; 0.023*
Sex

Male 1.091 (0.204) t=—2.786 0.008*

Female 1.254 (0.296)
Smoking status

Smokers 0.847 (0.140) F=3.928 0.023%+

Ex-smokers 1.128 (0.218)

Nonsmokers 1.186 (0.267)
Patients’ knowledge on CVD risk factors —0.200; 0.045*

Median (IQR) Statistic P-value Spearman correlation r; P-value

TG
Smoking status

Smokers 1.790 (1.020) 2=9.88l 0.007*#

Ex-smokers 1.260 (0.480)

Nonsmokers 1.490 (0.580)
HbAIc 0.200; 0.044*

Notes: t = Student’s t-test; F = ANOVA test; Z = Mann—Whitney test; »? = Kruskal-Wallis test. *Post hoc analysis (ie, Bonferroni procedure): smokers vs nonsmokers
(P=0.020). “Post hoc analysis (ie, Mann—Whitney test): smokers vs ex-smokers (P=0.006); smokers vs nonsmokers (P=0.039); and ex-smokers vs nonsmokers (P=0.046).

*P<0.05 denoted statistical significant difference.

Abbreviations: CVD, cardiovascular disease; IQR, interquartile range; TG, triglyceride; ANOVA, analysis of variance.

The variables in a linear regression model explained
8.1%, 14.2%, and 12.1% of variance in reported LDL-C,
HDL-C, and TG levels, respectively. Table 5 shows the
percentage of variance explained for individual variables
of LDL-C, HDL-C, and TG levels. Participant’s knowledge
score became a stronger predictor for LDL-C level compared
with age. Younger age and lower knowledge score were found
to be significant predictors of higher LDL-C level. Female sex
was the strongest predictor for HDL-C level, since women
were foreseen to have higher HDL-C levels. Remarkably,
participants with lower knowledge score were predicted to
have higher HDL-C level, while smokers were predicted to
have lower HDL-C and higher TG levels.

Table 5 Multivariate regression model for lipid profile attainment

Discussion

Among the subtypes of lipid component, elevated level
of LDL-C was the most established factor responsible for
higher risk of ACS. In our study, there was low percentage
of patients who achieved the recommended LDL-C goal,
which was consistent with that reported elsewhere.!>"”
Low mean HDL-C level seen in our participants could be
attributed to the lack of attention on HDL-C level being
paid by physicians during the assessment and interpretation
of laboratory results. Although none of the recommended
guidelines set any HDL-C goal attainment, low HDL-C
levels were associated with increased cardiovascular
events even if the patients were prescribed statin therapy.'

Variables LDL-C HDL-C Triglyceride
B P-value Adjusted R? il P-value Adjusted R? B P-value Adjusted R?

(% variance (% variance (% variance
explained) explained) explained)

Age -0.228 0.006* 0.032 (3.2%) NR NR

Patient’s —0.255 0.014* 0.049 (4.9%) —0.195 0.039* 0.031 (3.1%) NR

knowledge score

Female NR 0.268 0.006* 0.084 (8.4%) NR

Smokers-status NR —0.192 0.045* 0.027 (2.7%) 0.361 <0.0001* 0.121 (12.1%)

Notes: Forward and backward logistic regression methods were applied. Constant: 25.717, ®1.496, and <1.418. NR, variables entered but not retained. *P<<0.05 denoted

statistical significant difference.

Abbreviations: LDL-C, low-density lipoprotein cholesterol; HDL-C, high-density lipoprotein cholesterol.
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Achieving higher level of HDL-C was important as the
inverse relationship between HDL-C level and coronary
risk still persists even in patients with low LDL-C.*
Furthermore, low HDL-C level had been associated with
higher in-hospital death rate.?

The lack of awareness of the importance of control-
ling TG and non-HDL-C levels could be the reason why
the targeted level of non-HDL has failed to be achieved
in our participants.!”?! Although there was no specific TG
goal attainment mentioned in the guidelines, the PROVE
IT-TIMI 22 trial had reported that low on-treatment TG
(<1.69 mmol/L) that was independent of the level of
LDL-C would reduce the risk of coronary heart disease.’
Combination of low LDL-C (<1.8 mmol/L) and low TG
(<1.69 mmol/L) was also associated with the lowest event
rates compared with higher LDL-C, higher TG, or both.

In our study, simvastatin 20 mg was prescribed the most
to the ACS patients in accordance with the local institutional
practice, which favored the use of simvastatin and lovastatin.
The participant’s awareness on the three different intensity
categories of statin might be overlooked by the physician as
it was only mentioned in recent guidelines or different poli-
cies of prescribing medication in local practice, insurance
benefit, potential difference in knowledge, and awareness
among physician and patients regarding lipid management.
Comprehensive information at initial prescription, initia-
tion of statins during hospitalization, dose adjustment dur-
ing follow-up, comedication as possible seem to increase
the level of awareness of the benefits of long-term statin
treatment.?? The lack of awareness on the controlling TG level
and risk of developing rhabdomyolysis could also lead to the
low prescribing pattern of combination statin—fibrate therapy.
The risk of thabdomyolysis should be balanced with the bene-
fit of achieving lipid goal and suitable strategies could be out-
lined prior to the use of combination statin therapy especially
in patient with high risk of developing rhabdomyolysis.?>?*
On the other hand, nonrenal failure and younger age were
associated with higher LDL-C level in our study, in contrast
to what had been reported elsewhere.”? The differences
in daily lifestyle and eating habits, aggressive treatment
for renal failure due to higher risk of elevated LDL-C, and
atherosclerosis could be the answer for the observed differ-
ences. The young patients tend to get overwhelmed with their
daily working routine, compromising their time for healthy
lifestyle, such as having regular physical activity and eating
healthy balanced diet. Older patients, conversely, were more
concerned and focused to have healthier lifestyle following
myocardial infarction.

High HDL-C occurred in ~20% of women with coronary
heart disease.”> ACS was likely to involve postmenopause
women, which might encourage the physician to achieve
the better HDL-C level among women.?” Other factors that
might be associated with high level of HDL-C in women
were lower waist circumference, lower body mass index,
and metabolic syndrome.® Lower level of HDL-C among
smokers might be due to sedentary lifestyle and lack of
exercise among smokers leading to low level of HDL-C.
Interestingly, our study showed that higher knowledge score
was associated with lower HDL-C level. This might be due
to less awareness on the importance of increasing HDL-C
among the participants. There was lack of study looking at
the association between patient’s knowledge and HDL-C
level specifically; nevertheless, education program is war-
ranted to increase patients’ knowledge to achieve better lipid
goal attainment.’

The basis of TG level may be helpful for the risk stratifi-
cation and management in patients with ACS.?! The risk of
heart disease increases with the number of cigarettes smoked
per day. Cigarette consumption is an important risk factor
for ACS and higher TG level had been observed previously
in smokers.?® In our study, former smokers were found to
have low TG levels compared with the current smokers and
nonsmokers, which might be due to the influence of smoking
toward the metabolism of TG. The sedentary lifestyle and
lack of exercise among smokers might also contribute to
high level of TG. Furthermore, smokers were predicted to
have lower HDL and higher TG, hence emphasizing that the
importance of smoking cessation is an important element in
managing ACS patients. Elevated TG level is the common
dyslipidemic feature accompanying type 2 diabetes and
prediabetic states.”” The HbAlc was found to be associ-
ated with TG levels in our participants, possibly due to the
fact that patients with uncontrolled diabetes are likely to
obtain higher TG level. Increase in hepatic LDL production
and defective removal of chylomicrons and chylomicron
remnants (ie, product of TG hydrolysis) could explain the
reason of high TG in diabetes patients.” Participants with
low knowledge score might have higher LDL-C level;
hence, they should be properly educated on cardiovascular
diseases. Counseling on disease background, goal of therapy,
and importance of compliance toward medication during
cardiac rehabilitation program might help in improving
their knowledge.*® Continuous education should be given
to remind the patient the importance of attaining lipid goal.

In general, we reported that younger age, female, lower
knowledge score, and nonsmokers or former smokers are
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good predictors for lipid attainment among ACS patients.
Nevertheless, these findings should be interpreted cautiously
due to several limitations of the study. First, for the HDFQ,
patients might tend not to choose the choice of “do not know”
as their option besides pretending that they know the answer.
Second, for the BMQ survey, some might remain doubt-
ful that this research might affect the treatment provided
by the clinical team. Consequently, the agreement on the
statements listed in BMQ tools might alter from their true
belief about medicine. Third, it was assumed that the blood
withdrawn and sent to the laboratory for lipid profile level
was taken at fasting state. However, there was no informa-
tion provided guaranteeing that the patient fasted prior to
blood withdrawal. Furthermore, the number of questions in
this survey was limited to obtain reasonable time for inter-
view session, which subsequently could prevent any other
potential predictors (eg, adherence level, dietary intake, and
physical activity) of lipid profile attainment to be included
in this survey.

Conclusion

Younger age, female, lower knowledge score, and smok-
ing status are good predictors for lipid attainment among
ACS patients. Our study on factors influencing lipid profile
among ACS patients shows that there is significant room for
improvement. Future studies are recommended to identify
more potential predictors of lipid attainment to provide better
lipid profile outcome.

Disclosure
The authors report no conflicts of interest in this work.
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