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Abstract

Background: Dyslipidaemia is a major risk
factor for Atherosclerotic Cardiovascular Disease
(ASCVD) and cholesterol lowering treatment
reduces cardiovascular risk. The 2013 American
College of Cardiology (ACC) /American Heart
Association (AHA) guidelines on dyslipidaemia,
provide an important f ramework for the
cardiovascular risk reduction strategy.

Objectives: To assess treatment gaps regarding
statin therapy among patients without diabetes
presenting to a medical clinic using standards
set by the 2013 ACC/AHA guidelines.

Methodology: A descriptive cross-sectional
study was conducted for 6 months from
December 2016, at the outpatient medical clinic,
Teaching Hospital Kandy. A sample of non-
diabetic patients, between 40-75 years was
included. Data such as patient demographics,
ASCVDs, cardiac risk factors, blood pressure,
lipid levels and statin history were gathered from
patients and their clinic records. Statin require-
ment was assessed according to the guidelines.

Results: A total of 496 subjects were included.
Mean age was 57.4 (SD 8.4) years and 66.5%
were females. 270 (54.4%) patients were
recognized to benefit from statin therapy, and
the rest not to benefit from statin therapy. From
270 statin benefit patients, only 72 (26.6%) were
on the recommended dose of statin therapy and
70 (25.9%) were not being treated with any
statin. 144/226 (63.7%) patients who were non
statin benefit were taking a statin.

Conclusions: A majority of  patients who
required statin therapy were not on a statin or

Introduction
Non communicable diseases (NCDs) are the

world’s number one killer, in both rich and poor nations
alike. Of the 56.9 million global deaths in 2016, 40.5
million, were due to NCDs1. Over three quarters of NCD-
related deaths occurred in low and middle income
countries1,2. In Sri Lanka, 1 in 5 people die prematurely
from NCDs3. According to Registrar General’s data in
2001, NCDs accounted for 71% of total deaths in Sri
Lanka4. The leading causes of NCD deaths were due
to cardiovascular diseases1,2.

Atherosclerotic Cardiovascular Disease (ASCVD)
is defined as acute coronary syndromes (ACSs) with
a history of myocardial infarction (MI), stable or
unstable angina, coronary or other arterial revascu-
larization, ischaemic stroke, transient ischemic attack
or peripheral arterial disease5,6. Dyslipidaemia,
diabetes mellitus (DM), hypertension, smoking and
family history of cardio vascular disease (CVD) are
the major risk factors for ASCVD7. Control of such
cardiovascular risk factors is crucial for the prevention
of cardiovascular morbidity and mortality.

 The guideline of the Third Adult Treatment Panel
(ATP-III) of the National Cholesterol Education Program
(NCEP) has been used globally since their release in
2002 in treatment of dyslipidaemia. According to NCEP
ATP-III guideline, individuals at high risk for ASCVD
with low density lipoprotein cholesterol (LDL-C) levels
 100 mg/dl were candidates for statin therapy8. In
2011 European Society of Cardiology (ESC)/European
Atherosclerosis Society (EAS) guidelines for the
management of dyslipidaemia too had given target lipid
levels with reference to LDL-C and other lipoproteins9.
Both guidelines provided goals of target lipid levels in
each risk category.

on the recommended dose, whereas a large
number of patients who did not require a statin
were on a statin. It is recommended to initiate
statin therapy in appropriate dose after
assessing total ASCVD risk.
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In 2013, American College of Cardiology/American Heart Association (ACC/AHA) cholesterol guideline
emphasized global cardiovascular (CV) risk reduction as opposed to targeting LDL-C levels. In this guideline,
statins were grouped as high, moderate, and low intensity statin (Table 1).

According to this guideline, initiation of moderate
or high intensity statin therapy based on the CV risk
is a crucial factor in reducing ASCVD events. Statin
therapy reduces ASCVD events across the spectrum
of baseline LDL-C levels 70 mg/dl 5,6. In the guideline
four groups of individuals who have been shown to
benefit from statin therapy were identified.

Four major statin benefit groups are listed below,

1) Those with clinical ASCVD
2) Those with primary elevation of LDL-C

190 mg/dL
3) Patients with diabetes and aged 40 to 75 years

with LDL-C 70 to 189 mg/dL
4) Individuals aged 40 to 75 years with LDL-C 70 to

189 mg/dl and estimated 10 year ASCVD risk
7.5%

 For the primary prevention of ASCVD, the
absolute 10-year risk of ASCVD should be used to
guide the initiation of statin therapy. In individuals
without clinical ASCVD or diabetes having LDL-C 70
to 189 mg/dl 10-year ASCVD risk is calculated using
the ASCVD risk calculator in order to decide the need
for initiating statin therapy. 2013 ACC/AHA guidelines
recommended the new Pooled Cohort Risk Assess-
ment Equations developed by the Risk Assessment
Work Group to estimate the 10-year ASCVD risk.

A large number of adult patients with cardio-
vascular risk factors attend the medical clinic at
outpatient department, Teaching Hospital Kandy (THK).
These risk factors include diabetes, hypertension,
dyslipidemia, smoking and obesity. According to the

Daily dose lowers LDL-C, on
average, by approximately 50%

Table 1. Classification of statins according to 2013 ACC/AHA guideline

High-intensity Statin Moderate-intensity Statin Low-intensity Statin

Daily dose lowers LDL-C,
on average, by approximately
30% to <50%

Daily dose lowers LDL-C,
on average, by <30%

Atorvastatin 40-80 mg
Rosuvastatin 20-40 mg

Atorvastatin 10-20 mg
Rosuvastatin 5-10 mg
Simvastatin 20-40 mg
Pravastatin 40-80 mg

Simvastatin 10 mg
Pravastatin 10-20 mg

Ministry of Health Sri Lanka directive on screening for
NCDs10,11, fasting blood sugar (FBS) and total
cholesterol or lipid profile are arranged in all adults
aged 35 years or more in this clinic. Patients are then
assessed and treated accordingly. However, there is
no clear idea on their current statin treatment regimens
or need for statin treatment according to the cholesterol
treatment guidelines.

Objectives
With the publication of 2013 ACC/AHA guidelines

on cholesterol treatment, the clinicians in the medical
clinic at outpatient department of THK had a concern
as to whether patients were being treated for
dyslipidaemia according to these recommendations.
This clinical study was designed to review statin
treatment of patients without diabetes in this medical
clinic.  The objectives included reviewing the ongoing
statin therapy, assessing the need for changing the
treatment according to new recommendations in the
2013 ACC/AHA guidelines and assessing the need
for starting statin therapy for those who were not on
statin in the selected study population.

Methodology
A descriptive cross-sectional study was conducted

at the medical clinic at the outpatient department, THK.
This medical facility treats a large number of patients
including those with NCDs, from Monday to Saturday.
Kandy hospital statistics showed a total of 6952
patients attended this clinic in 2015.

Non-diabetic patients between 40 to 75 years,
with clinical ASCVDs and /or cardiovascular risk



66

Journal of the Ceylon College of Physicians

Jayasinghe I K, et al

factors other than diabetes, were included in the study.
The eligible patients were identified from the clinic
records. The study was conducted over 6 months
starting from mid-December 2016. Written informed
consent was obtained from the participants. All the
investigators were educated about this study in detail
with power point presentations on the 2013 ACC/AHA
guidelines, on research methodology, ethical conside-
rations and how to clarify and solve issues during the
study period. These power point presentations were
saved in each investigator’s personal computer, tablet
or smart phone for further reference.

All participants were interviewed and the clinic
records were reviewed to collect information using a
standard questionnaire by clinical investigators.
Individual data belonging to each patient was saved
with a unique identification number in the electronic
form using Microsoft Office Excel. Their contact details
too were recorded for future references.

Collected data included: demographic data (age
and gender), presence or absence of clinical ASCVD
(Ischaemic Heart Disease (IHD), arterial revascu-
larization (CABG/PCI), Peripheral Vascular Diseases
(PVD), ischaemic stroke /TIA), BP value and history
of cardiovascular risk factors such as hypertension,
dyslipidemia, smoking, and family history of cardio-
vascular disease. Pre-treatment lipid profile details,
details regarding statin therapy (name, dose,
contraindications, side effects such as allergy,
myopathy or elevated liver serum transaminases
(SGPT)) were also collected.

Those without lipid details, not on statin therapy
due to side effects or contraindications and having
secondary causes of dyslipidemia were excluded from
the study. The patients included in the study were
categorized into four clinical groups as follows.

1. Patients with clinical ASCVD
2. Patients without ASCVD having LDL-C 190 mg/dl
3. Patients without ASCVD having LDL-C 70-189 mg/

dl and 10 year ASCVD risk 7.5%
4. Patients without ASCVD having LDL-C 70-189

mg/dl and 10 year ASCVD risk <7.5% or LDL-C
<70 mg/dl.

According to 2013 ACC/AHA guidelines; first two
groups require a high intensity statin therapy. The third
group requires a moderate intensity statin therapy
whereas statin therapy is not indicated for the fourth
group. In third and fourth groups 10-year ASCVD risk
was calculated using the ASCVD risk calculator
downloaded from AHA/ACC web site to smart mobile

phones of the investigators. (http://tools.acc.org/
ASCVD-Risk-Estimator/)

Ethical considerations

Ethical approval was taken from the institutional
Ethical Review Committee, University of Peradeniya.
Informed written consent was obtained from the
participants.

Data analysis

All statistical analysis was conducted using SPSS
version 21.0 software. Nominal variables were
presented as the number of cases and percentages,
and continuous variables were presented as means ±
standard deviations. Statin treatment regimens of the
study groups were compared with the treatment
recommendations of 2013 ACC/AHA guidelines.

Results
Demographic and baseline values

The study group consisted of 496 patients after
excluding 2 patients. The majority 330 (66.5%) were
females. The mean age was 57.4 (SD 8.4) years.
Among the participants, the cardiovascular risk factors
detected were: dyslipidaemia in 80.2%, hypertension
in 78.4%, family history of CVD in 21.6% and smoking
in 10.7%. There were 55 patients with established
ASCVD with 51 having ischaemic heart disease (IHD)
and 6 patients having ischaemic stroke or transient
ischemic attack (TIA). 2 patients had both IHD and
Stroke/ TIA.

Total of 270 (54.4%) out of 496 subjects were
identified to benefit from statin therapy. There were 55
(11.1%) patients in Group 1 who had clinical ASCVD
and 76 (15.3%) patients in Group 2 who had LDL 190
mg/dl, requiring high intensity statin therapy. 139 (28%)
patients were in Group 3 with 10-year ASCVD risk
?7.5% requiring moderate intensity statin therapy. 226
individuals (45.6%) were in Group 4 with 10-year
ASCVD risk <7.5% and not indicated to benefit from
statin therapy (Table 2).

Statin use in statin benefit groups

Out of the total 270 patients who were eligible to
have statin therapy (patients in Group 1, 2 and 3) only
72 (26.7%) were on an adequate dose of statin as
recommended by 2013 ACC/AHA cholesterol
guidelines. Among the 55 patients with clinical ASCVD
(Group 1) only two patients were on high intensity
statin. The majority, 51 patients were on inadequate
doses and two patients were not on statin therapy
with no valid reason.

http://tools.acc.org/
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 In group 2 with LDL 190 mg/dl, out of 76 patients
none were on recommended high intensity statin; 62
were on an inadequate dose and 14 patients were not
on a statin at all. From total 139 patients who belong
to Group 3 with 10-year ASCVD risk 7.5%, 70 were
receiving the required moderate intensity statin therapy
and 15 patients were treated with an inadequate dose
of statin. 54 patients were not on a statin in this group
as well. (Figure 1). This study identified 70 patients
who required statin therapy but not taking a statin at
the time of the study. There were total of 226 patients
in Group 4 who did not require statin therapy. However,
the majority, 144 (63.7%) patients were taking a statin
in this group.

According to the results, the majority (129 /131)
in the high-risk groups in this population (Group 1 with
clinical ASCVD and Group 2 with LDL 190 mg/dl)
were not on statin therapy or treated with sub-optimal
doses. This would increase possible future CVD
events. Out of 139 patients who required moderate
intensity statin (i.e. Group 3), approximately half (n=70)
were treated with the recommended dose. In this group
a significant proportion, 38.8% (n=54) was not treated
though they required statin therapy according to the
guidelines.

This study detected 70 new patients who would
benefit from statin therapy.  Among the 226 who were
not eligible for statin treatment according to the
guideline, more than 50% (144/226) were on a statin.

A study done in the USA to assess statin use
according to 2013 ACC/AHA cholesterol guidelines in
4536 primary care patients aged 40 to 75 years with
at least one outpatient visit showed that 32% would
need to be started on a statin, 12% required an
increased dose, and 6% could stop statins12. In a
similar study on 3203 non-diabetic patients aged 40
to 75 years, 2008 were not on a statin and among
them, there were 466 (23.2%) who fit to criteria for
initiation of moderate or high intensity statin therapy13.

The largest impact on the healthcare system with
application of the 2013 ACC/AHA cholesterol guidelines
is the recommendation of statins for primary prevention
in individuals with a 10-year ASCVD risk of 7.5% or
higher. The previous recommendations considered a
substantially higher threshold for 10-year risk of fatal
and non-fatal coronary heart disease. A study done in
the USA, based on this guideline, showed the change
in usage of statin. It estimated a 25% increase in statin
use, increasing from 3,909,407 (27.7%) patients to
4,892,668 (34.7%) patients, for the projected three year
period from 2014. These projected changes would
increase the overall number of statin prescriptions by

1 - Patients with ASCVD 55 11.1% High intensity statin (Atorvastatin 40-80 mg)

2 - LDL 190 mg/dl 76 15.3%

3 - 10-year ASCVD risk 7.5% 139 28.0% Moderate intensity statin (Atorvastatin 10-20 mg)
and LDL 70-189 mg/dl

4 - 10-year ASCVD risk 226 45.6% Statin is not required
< 7.5% or LDL < 70 mg/dl

Table 2. Number of patients with statin requirement in each clinical group

Group Number Percentage Statin Requirement

 

2
0

70

51

62

15

2

14

54

0

10

20

30

40

50

60

70

80

Group 1 Group 2 Group 3

Adequate  Dose

Inadequate Dose

No Statin

Figure 1. Statin therapy in statin benefit groups.

Discussion

This study was conducted to assess statin use
according to 2013 ACC/AHA cholesterol guidelines,
in non-diabetic patients with cardiovascular risk factors
and/or established cardiovascular diseases in one of
the medical clinics in Central Province of Sri Lanka.
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25% and would decrease the number of non-statin
cholesterol lowering medication prescriptions by 68%
during the projected period14. The same projections in
usage of statin could be expected in Sri Lanka with
application of this guideline.

As more people are treated with moderate to high
intensity statins, there would be more individuals who
would develop side effects and statin intolerance.
Although statins are generally well tolerated and
present a good safety profile, adverse effects such as
muscle toxicity and effects on liver enzymes may occur
in some patients15. According to a review approximately
15% are intolerant to statin16. Statin adverse effects
have been well documented in some other reviews,
with muscle related toxicity receiving the greatest
attention17,18. These reviews provide an update on the
safety of statins incorporating the more recent findings
from meta analyses which have shown that intensive
statin therapy is associated with a slightly increased
risk of the development of diabetes19.

There were no randomised control trials of Sri
Lankan population to decide the goal of ideal statin
therapy. In the absence of a specific goal for LDL-C
levels in Sri Lankan population, the clinicians in Sri
Lanka have to rely on guidelines meant for other
populations in the world. As those with Asian ancestry
are more sensitive to the effects of statins, whether
our patients here are really in need of these high doses
recommended by 2013 ACC/AHA guideline is another
concern that needs to be addressed in the future.

It is a well established fact that statins have
multiple effects other than lipid lowering such as anti-
inflammatory effects, antioxidant effects, antiproli-
ferative effects, plaque stability and prevention of
platelet aggregation. These multiple lipid independent
effects of statins are termed statin pleiotropy [20].
According to a review, pleiotropic effects of statins are
an important consideration in statin therapy irres-
pective of the baseline LDL-C levels, as the benefits of
statin therapy exceed those predicted by cholesterol
reduction alone. This is in favour of the 2013 ACC/
AHA dyslipidaemia management. Therefore, Sri
Lankan clinicians must take the pleiotropic effect
benefits into account when planning the treatment of
aggressive atherosclerotic disease21. Until data from
prospective studies on Sri Lankan population are
available, currently available clinical evidences and
guidance should be used with caution.

Limitations
Risk estimation calculations using an American

risk calculator may not be accurate for our sample. A
Sri Lankan community based cross sectional study

done in an urban population to assess CVD risk, using
three different risk assessment charts showed three
different risk estimates22. Other limitations were that
the study was limited to the age range of 40 to 75
years and life style changes and other lipid lowering
medications other than statins were not addressed in
this study group.

Conclusion and recommendations
A majority of patients who need high intensity

statin therapy were not on statin therapy at all or did
not receive the recommended dose, whereas a large
number of patients who did not belong to a statin
benefit group, were on statin therapy. It is recom-
mended to initiate statin therapy after assessing total
ASCVD risk rather than concentrating on lipid levels
alone. Development of  a national guideline for
management of dyslipidaemia is highly recommended.
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