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ABSTRACT
A prospective cohort study was conducted. The practice in three clinics, cardiology, primary care, and endocrine,
was assessed by data collection including demographic information, lipid profile (HDL, triglyceride, LDL, total
cholesterol), and lipid-lowering drugs. All consecutive patients with hyperlipidemia were included. Extensive
educational sessions have been implemented at the beginning of the study. Morisky score was assessed at the
initial visit and months 3 and 9 to assess the medication adherence.
401 patients were included with a mean age of 60±13 years, 62 % were males. Evaluation of the prescription
pattern of lipid-lowering drugs in outpatient pharmacy revealed 40 % of the hyperlipidemic patients were
prescribed lipid-lowering drugs with only 15% was on proper dosing. Rosuvastatin was prescribed more in PCC
(60%) while Atorvastatin was more in Cardiology (80%). Initially, the research team conducted a workshop with
a campaign to educate the health care practitioners with the guidelines directed to medical therapy. Morisky
score calculation was carried out at the beginning, and months 3 and 9. Morisky score was used to evaluate
therapy adherence together with knowledge and motivation level. Morisky score initially was above 2 (low
adherence) in 43% of the patients and 2 or less (moderate to high adherence) in 57%. Morisky score (above 2)
was decreased to 29% from at the first visit (month 3) to 12 % in the last visit (month 9), which reflect on the
effectiveness of the extensive education program which was given by the research teams at the beginning of the
study.
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INTRODUCTION
Hyperlipidemia is abnormally elevated levels of lipids or lipoproteins in the blood [1, 2]. Blood contains three
main types of lipid: LDL which is a bad constituent as it forms plaques at blood vessels [3], HDL is a good
constituent as it removes LDL from the blood and TG comes from food and is stored in fat cells [4].
Hyperlipidemia may be defined as the enhancement of serum total cholesterol (TC) and/or triglyceride (TG) or
decreased high-density lipoprotein (HDL) cholesterol with an increased low-density lipoprotein (LDL) [5].
High cholesterol causes atherosclerosis [6] with plaque formation leading to atherosclerotic cardiovascular
disease, acute coronary syndromes, and cerebrovascular accidents [7].
HMG-CoA reductase inhibitors are the most important therapeutic options that reduce adverse cardiac events and
mortality in those at high risk of cardiovascular disease [8]. Statins are the preferred treatment for patients with
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increased cholesterol in the blood [9]. Many clinical trials have shown that statins have been effective and welltolerated [10] with a significant clinical effect on mortality and morbidity, rarely showed a negative effect on the
liver, kidney, and joint systems during treatment, and there was no increase in the incidence of cancer [11].
Statins have three generations: the first generation is lovastatin and pravastatin with low potency which reduce
coenzyme Q10 that is an essential mitochondrial redox component and endogenous antioxidant [12]. The second
generation is atorvastatin and simvastatin; atorvastatin is well tolerated in the long-term treatment of dyslipidemia
with a safety profile, best-selling as a medicine in the world, and has well-documented benefits for cardiovascular
disease [13]. Simvastatin decreases serum cholesterol without clinically relevant effects on hormones as steroid
hormones [14]. The third generation is Rosuvastatin with high potency against HMG-COA reductase [15].
A small difference in molecular compositions pharmacodynamics and in human physiology can substantially alter
the overall effectiveness of the drug [10].
A risk score is used to assess the risk of hyperlipidemia. 4 groups are considered as very high and high-risk scores,
which necessitates high-intensity statin therapy, including any form of clinical ASCVD, patients with primary
LDL-C levels of ≥190 mg/DL, diabetics aged 40-75 years with LDL-C levels of 70-189 mg/DL and non-diabetics
aged 40-75 years with an estimated 10-year ASCVD risk ≥ 7.5% [4].
This is a prospective cohort study intended to observe the prescribing patterns and doses of anti-hyperlipidemias
(Atorvastatin, Rosuvastatin, and Simvastatin) also assess adherence using the Morisky score.
MATERIALS AND METHODS
A prospective cohort study was carried out in KKUH, including three clinics, Primary Care Clinic (PCC),
cardiology clinic, and endocrinology clinics. All patients diagnosed with hyperlipidemia more than 18 years old
from December 2018 until December 2019 followed in KKUH outpatients’ clinics were included in the study.
Demographic, lipid profile, and lipid-lowering drugs were collected.
The research team conducted a hand-on training and workshops campaign to educate the health care practitioners
providing the data of guidelines directed medical therapy and Morisky score calculation (0 = high adherence, 1-2
= medium adherence, >2 = low adherence). Assessment of prescribing pattern and patient adherence was carried
out before the study and during follow-up in months 3 and 9.
RESULTS AND DISCUSSION
Evaluation of the prescription pattern to lipid-lowering drugs in outpatient pharmacy revealed only 40 % of the
hyperlipidemic patients were prescribed lipid-lowering drugs, 60 % of the patients were overlooked and
misdiagnosed with only 15% of the prescribed group on proper dosing.
401 patients were included, 62% were males (249) and 38% are females (152). The mean age was 66 ±5 years,
52% more than 60 years (207) patient, 28% in the range is from 50 to 60 (114) patients, 14% in the range of 40
to 50 (54), 24% in the range between 30 and 40 and 2% less than 30 years (9). 97% were Saudi, DM was found
77 %, HTN was 71 %, smoking 14%, ACS 35%, PAD 1%, CVA 4%, a mean ASCVD score was 9.6 %. 51%
were followed in PCC by (204), 48% in Cardiology clinic, (193) patients, and 2% followed by endocrinology
clinic (8) (Table 1).
The most-prescribed cholesterol-lowering in the cardiology clinic was 40mg atorvastatin (108), followed by 20mg
atorvastatin (48), and 80mg atorvastatin (10). The most prescribed lipid-lowering drugs in the PCC clinic were
20mg atorvastatin (60), they were 10mg atorvastatin (32) 20mg simvastatin (28), and 40mg atorvastatin (25). In
endocrinology clinics 10 mg atorvastatin (2) patients, 20 mg atorvastatin (2) patients, 20 mg simvastatin (2)
patients, and 10 mg Rosuvastatin (2) patients. Rosuvastatin was used by 5 patients in (10 mg) and 6 patients
(20mg) in PCC (Figures 1 and 2).
Table 1. Epidemiology of patients
No. of patients

401

Age, mean(SD)

60(12.8)

Sex,(male%)

62

Diabetic,%

77

Hypertensive,%

71

ACS,%

35

36
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MI,%

7

Stroke,%

4

CVA/TIA,%

3

PAD,%

1

Smoking,%

14

Family history of MI,%

14

Family history of dyslipidemia,%

51

On Statin,%

89

70

62

60
50
36

40
30

20
10

2

0
PCC

cardiology

Endocrine

Figure 1. Percentage of patients visiting per clinic

PERCENTAGE OF DRUG LIPID LOWERING DRUG
DISTRIBUTION
Simvastatin

rosuvastatin

TOTAL

10MG

20MG

3.4

12.8

25.0

17.0

2.3

13.3

16.1

35.9

44.6

70.2

75.0

84.4

100.0

Atrovastatin

40MG

80MG

Figure 2. Drug lipid percentage lowering drug distribution
At baseline, the mean of baseline total cholesterol was 5.4, LDL 2.5, HDL 1, TG 2.4 (Figure 3). In month three,
the total cholesterol level was 4.8 in PCC, 3.6 in cardiology, and 3.7 in endocrine clinics. The average LDL level
in Cardiology by 1.96 mmol and followed by 1.9 in endocrinology clinics and 1.8 in PCC clinics. HDL level was
1.91 in cardiology clinics followed by 1.2 in endocrinology clinics and 1.1 in PCC clinics. Triglyceride levels
were 3.7 in PCC, 1.8 in cardiology, and 1.3 in endocrinology clinics (Figure 4).
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Figure 3. Baseline

3 Month Lipid profile
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Figure 4. Lipid profile after 3 Month
In month 9, the total cholesterol level was 3.6 in cardiology clinics, 4.4 in endocrinology clinics, and 4.3 in PPC
clinics. The average LDL is 3.08 mmol in PCC, 2.71 in both cardiology and endocrinology clinics. HDL average
level was 1.8 mmol in a cardiology clinic and 1.3 in endocrinology and PCC clinics. Triglycerides levels are, 2.4
in cardiology, 1.7 in endocrinology and 2.4 in PCC. Triglyceride is getting higher in PCC and endocrinology
clinics (Figure 5).

9 Month Lipid profile
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Figure 5. Lipid profile after 9 Month
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The morisky score was initially above 2 in 43 % of the patients, 1-2 was 31 % and = 0 was 26%. In month 3,
Morisky score above 2 decreased to 29%, 1-2 to 27%, and = 0 increased to 44%, also, the Morisky score in 9
months above 2 decreases to 12 %, 1-2 to 26% and = 0 increased to 62 %, which reflect on the effectiveness of
the extensive education program which was given by the research teams at the beginning of the study (Figure 6).

Morisky Score
70%

62%

60%
50%

44%

43%

40%
30%

31%

29%

20%

27% 26%
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10%
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baseline
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0
9 month

Figure 6. Morisky Score
45% (180) of patients were on atorvastatin 40 mg which was brand and replaced after 3 months of the study by
generic which might be an explanation for the re-elevation of lipid profile in spite of good adherence.
ASCVD is a major cause of death in the KSA. Dyslipidemia has been considered an important risk factor in KSA.
There is a direct relationship between LDL-C levels and ASCVD [11].
For many people, lifestyle changes are not enough to bring high cholesterol levels to a healthier level necessary
for the reduction of cardiovascular risk. Lipid-lowering therapy is essential to do so. A 50% reduction in LDL and
the guideline target is sometimes hard to achieve [4]. The cardiovascular events curve in favor of a greater
reduction in LDL-C started to separate at about 4 months. Patients who did not achieve a 50% reduction in LDL
and prescribed high-intensity statins had more favorable event curves than those who prescribed medium-intensity
statins [10], "Unfortunately, a lot of studies document a significant treatment gap, with underuse of high-intensity
statin therapy. There is a great need to involve the patients, caregivers, and communities to improve adherence to
statin therapy [12].
Randomized trials have shown that lowering LDL-C post-MI reduces the risk for recurrent events. LDL lowering
is a cornerstone of secondary prevention of cardiovascular disease [13].
Although Clinical Practice Guidelines (CPGs) developed by WHO improve patients’ outcomes, some limitations
affect their uptake and implementation by many payers and clinicians at the local level [14]. Lack of physician
and patient motivation or education and misinformation on adverse effects are important contributing factors [15].
It was reported that physicians’ awareness of the recommended LDL-C targets in patients with CAD is 40%,
which is considered a gap between actual practice and decision making, and scientific evidence-based knowledge
[16].
This is a prospective cohort study intended to observe the prescribing patterns and doses of anti-hyperlipidemias
(Atorvastatin, Rosuvastatin, and Simvastatin) also, assess adherence using the Morisky score [17]. The
physician’s and patient compliance in prescribing statins according to the guidelines directed medical therapy was
assessed and evaluated [18].
In patients with or at risk of coronary heart diseases, statins effectively lower LDL-cholesterol and reduce the risk
of mortality and cardiovascular diseases [19].
Statin treatment increases the survival in five main trials, absolute increase ranged from 3.33% to 0.43%, the
change was 1.75%, which occurred in the largest trial. In primary prevention, statin treatment increased survival
in six of the seven main trials, absolute change in survival ranged from −0.09% to 0.89%, median 0.49% [20].
In another study, over the 5.4 years’ median follow-up period, simvastatin produced mean changes in HDL-C,
LDL-C, and total cholesterol of +8%, -35%, and -25%, respectively, with few adverse effects [21]. In addition,
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another study revealed statin therapy reduced mortality from coronary heart disease and overall mortality with a
relative risk reduction of 24% [22].
The enthusiasm of statins prescription is based on primary and secondary prevention [22]. The Meta-analyzes
showed a reduction in deaths from all causes by 9-14% in low-risk patients as primary prevention [23]. It is safe
and can be broadly described because there is no increase in non-cardiovascular mortality [24].
CONCLUSION
Implementation of dyslipidemia education programs has an impact on adherence and proper dosing of antihyperlipidemic therapy. The education has helped to improve the practice of physicians, no matter which
specialty, ongoing programs and national guidelines is a must in local societies. Results from the study have
shown that substituting brands should be guided by a critical assessment using appropriate evaluation techniques.
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