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Introduction

Cardio Vascular Disease (CVD) is the leading

cause of death worldwide. In Sri Lanka, 34% of mortality

is due to CVD.1 South Asians develop coronary artery

disease at an earlier stage in life.2  77.4% of Sri Lankans

have some form of dyslipidaemia.3 The link between

blood lipid levels and coronary artery disease (CAD)

risks was initially discovered decades ago. It is

established that dyslipidaemia is a key risk factor for

the development of atherosclerosis. To manage the

CVD risk associated with dyslipidemia, identification

and control of lipid markers is vital.

Lipid screening and treatment after acute coronary syndrome –
the chasm between guidelines and real-life practice in a tertiary

care center in Sri Lanka
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Abstract

Cardiovascular disease (CVD) remains the leading
cause of death in Sri Lanka. Dyslipidaemia is a risk
factor for CVD. Guidelines on dyslipidaemia
recommends checking lipid levels in all patients
admitted with acute coronary syndrome (ACS) and
initiation of early high-intensity lipid-lowering
therapy.

Patients admitted to the medical units of Colombo
South Teaching Hospital were audited with two audit
standards based on The National Institute of Health
and Care Excellence (NICE) and European Society
of Cardiology (ESC) guidelines.

Audit Standard one – All patients with ACS to have
cholesterol measured within 24 hours of admission.

Audit Standard two – All patients to be given high-
intensity lipid-lowering therapy post ACS.

First audit cycle was during May-June 2020.
Thereafter, the doctors were educated about the
NICE and ESC guidelines and re-audited between
July-September 2020 (2nd cycle) closing the audit
loop.

Both cycles had 200 patients each. In 1st cycle,
during the first 24 hours, 31 (15.5%) patients had
their total cholesterol (TC) and 2 (1%) had a full
lipid profile performed. During 2nd cycle, 66 (33%)
patients had their TC and 11 (6.5%) had a full lipid
profile. Between the two cycles there was a
statistically insignificant increase in lipid testing.

In 1st cycle, high dose statins were prescribed in
199 (99.5%) and in 2nd cycle, 197 (98.5%) patients.
Hence high adherence to prescribing statins was
seen. The lower number in the re-audit was due to
comorbidities which prevented high-intensity statins.

Testing of lipids after ACS is poor and not keeping
with above guideline recommendations. This study
highlights the need for continuous education and
motivation of doctors to improve adherence to
guidelines on lipid screening in ACS. The usage of
statins for secondary prevention is commendable.
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As evidence-based medicine has taken an

important role in today’s world, clinical practice

guidelines as the primary mode of communicating

current best practices for the management of

dyslipidaemia and other non-communicable diseases.

Current European Society of Cardiology (ESC)

guidelines and NICE recommend that a full lipid profile

is obtained for all patients presenting with an acute

coronary syndrome (ACS) and repeated at three

months.4,5 Lipid metabolism alters 24-48 hours post-

myocardial infarction, with a fall in total cholesterol

(TC), LDL-C and high-density lipoprotein cholesterol

(HDL-C), as well as a reciprocal increase in trig-

lycerides (TG).6 The patient does not have to be

fasting.7 It is recommended that cholesterol levels

should be determined at admission as a baseline pre-

initiation of high-efficacy statin, and then reassessed

after 4-6 weeks of therapy. If LDL goal is not achieved

at this point, it is recommended to add ezetimibe to

stain therapy. If the LDL goal is not achieved after

adding stain and ezetimibe for 4-6 weeks, it is

recommended to add PCSK9 inhibitors.

The 2019 ESC dyslipidemia guidelines emphasize

the importance of initiating high-intensity lipid-lowering

therapy early during hospital admission for patients

with acute myocardial infarction (AMI) to reduce

atherosclerotic risk by lowering LDL-C to levels. For

patients at very high CV risk for  secondary prevention,

LDL-C reduction of ≥50% from baseline and a LDL-C

goal of <1.4 mmol/L (<55 mg/dL) are recommended in

the 2019 guidelines.4 It is recommended to give these

patients high-intensity lipid-lowering therapy. This group

of statins includes atorvastatin 40-80 mg, simvastatin

80 mg and rosuvastatin 20-40 mg.8 In Sri Lanka,

atorvastatin is the only statin available in the state

sector hospitals. The few clinical scenarios where high

dose statins will not be used are advanced age, hepatic

or renal impairment and drug-interactions.

Numerous trials have proven the benefits of taking

a higher dose of statin in reducing mortality.10  Therefore,

high dose statins when compared to low dose satins

have shown to be more effective in secondary

prevention, thus, patients admitted with ACS are better

discharged from the hospital on high dose statins as

recommended by NICE and ESC guidelines.4

Despite the recommendation from international

guidelines, clinical inertia is common in the manage-

ment of dyslipidaemia.11,12,13 With the increased burden

of CVD among South Asians, it was our aim to audit

the lipid screening practices and adherence to

prescribed statins for secondary prevention post

myocardial infarction. We carried out an audit against

two audit standards derived from the NICE and ESC

guidelines.

Method

The audit was carried out at the Colombo South

Teaching hospital (CSTH), one of the largest hospitals

in Sri Lanka. It is a center that treats ACS patients in

Colombo, the main commercial city and the largest

city by population in Sri Lanka. CSTH is one of the

leading teaching hospitals which provides treatment

to about 150 000 inward patients per year. It has a bed

capacity of 1100.14 It has three medical units along

with a specialized cardiology unit. It is also a teaching

hospital that provides training to both undergraduate

and postgraduate students. CSTH being a tertiary care

hospital, is equipped with a full functional biochemistry

lab with 24-hour laboratory cover.

 Patients with chest pain, present to the emer-

gency treatment unit and then are directed to the

medical units after initial stabilization. If clinical,

biochemical and ECG evidence suggest acute

myocardial infarction, patients are treated according

to the accepted protocols.

This was a single-site audit carried out over two

separate, equal time periods during 2020, with a view

to improve our clinical practice against agreed

internationally published standards. We carried out

this audit against two audit standards derived from

the NICE and ESC guidelines.

Standard One – all patients should undergo an

assessment of serum cholesterol prior to discharge

from hospital, preferably at 24 hours of admission.

Standard Two – all patients should be prescribed

high-efficacy lipid-lowering therapy post-myocardial

infarction for secondary prevention as tolerated,

adjusting for significant comorbidities.

 Patients admitted to medical units of CSTH

between May to June 2020, and subsequently between

mid-July to mid-September 2020 were recruited upon

admission. Only patients fulfilling the criteria for a type

1 myocardial infarction were included. Patients aged

85 years and over were excluded. Clinical notes,

biochemistry results and discharge summaries were

reviewed during the ongoing admission, along with

baseline demographics such as gender and age. Dates

and details of cholesterol measurements were

recorded. The drugs given on discharge were also noted.
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  Education and awareness programs were

delivered between audit cycles in order to improve the

adherence to recommended clinical practice.

Registrars, senior registrars and junior doctors including

house officers were educated using a leaflet highlighting

the recommendations from guidelines by means of

face-to-face meetings. Following the initial awareness

program, continuous reminders were given to doctors

to ensure checking lipids post-ACS. Outcomes

between audit cycles were compared using Fisher’s

exact test in SPSS (IBM SPSS Statistics Version 20

IBM Corp 2017. No patient identifiable data were

stored.

Results

‘Cycle one’ was initially carried out to determine

the compliance with current guidelines. After making

number of interventions to improve our practice, ‘Cycle

two’ was subsequently conducted to assess effect.

Cycle one: May to July 2020

200 patients were recruited during the cycle

one. Of these, only 7 (3.5%) patients had their Total

cholesterol (TC) checked during admission, and 31

(15.5%) patients had their TC checked within the first

24 hours of admission. A full lipid profile was ordered

in 2 (1%) patients on admission and in 7 (3.5%)

during first 24 hours, which comprised of TC, TG,

HDL-C and LDL-C. There is a significant lack of

adherence to audit standard.1 When discharge

medications were reviewed, high dose statins were

prescribed in 199 (99.5%) patients for secondary

prevention, demonstrating a very high adherence to

standard two (Table 1).

Cycle two: July to September 2020

During this second two-month period, 200 patients

with ACS were recruited. Regarding standard one,

18 (9%) patients with ACS had their TC measured

during their admission: 66 (33%) patients had their TC

checked in the first 24 hours of their admission. A full

lipid profile was measured in just 2 patients on

admission while 11 (6.5%) patients had a lipid profile

within first 24 hours. Disappointingly, 103 out of 200

(51.5%) had no lipid screen of any kind, and 32

(31.06%) of these patients were under 55 years of age,

and 71 (68.93%) of them were above 55 years of age.

Of the patients who had their cholesterol measured in

the first 24 hours of admission, the mean total

cholesterol level was 180.48 mg/dl and mean LDL level

was 126.47mg/dl. Maximum and minimum total

cholesterol levels obtained were respectively 264.1 and

83.9. and 451 mg/dl respectively.

Following our intervention, there was a statistically

insignificant increase in the total number of patients

who had their cholesterol measured within 24 hours

(p=0.47). Furthermore, the increment in lipid profiles

during cycle 2 was also not statistically significant

(p=1.000).

Regarding Standard Two and statin therapy, 197

(98.5%) of patients were on appropriate secondary

prevention, in accordance with the guidelines, at time

of discharge. Of the 3 patients who were not discharged

on statins, the cause was mentioned as due to renal

failure in one case. No cause was mentioned in the

other two cases. Given already good adherence in

cycle one, this was a statistically insignificant reduction

between cycles (P<0.05).

Characteristic Cycle 1 Cycle 2

Number of participants 200 200

Total cholesterol checked during admission 7 (3.5%) 18 (9%)

Total cholesterol checked within 24 hours 31 (15.5%) 66 (33%)

Full lipid profile checked during admission 2 (1%) 2 (1%)

Full lipid profile checked within 24 hours 7 (3.5%) 11 (5.5%)

Discharged on high dose statins 199 (99.5%) 197 (98.5%)

Table 1. Audit standard adherence in the two cycles
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Discussion

We audited the lipid screening practices for

secondary prevention of patients with ACS at a large

teaching hospital in Sri Lanka. The striking but clinically

relevant disappointing finding of this audit was the poor

adherence to guidelines in lipid testing after ACS.

Despite advancements in dyslipidemia treatment and

the existence of evidence-based standard care

guidelines, many patients fail to achieve therapeutic

targets in lipids in Sri Lanka.15 One of the reasons is

“clinical inertia” in the management of dyslipidemia.

During our audit cycle one, we found that only

19% of our patient population had their total cholesterol

checked in the first 24 hours of admission, falling far

short of accepted international recommendations. The

number of patients who had a complete lipid profile

was low as 4.5%, showcasing a drastic difference

between the recommended ideal practice and the

actual clinical practice. A similar audit done in UK at

the Glasgow Royal Infirmary between January and May

2018 also showed poor adherence to guidelines. The

TC checked in the first 24 hours of their admission

was 61% and a full lipid profile was measured 36%.

Though still poor adherence to guidelines is seen, the

figures are better than the present study.16 This of

course shows that adherence to certain medical

recommendations are poor even in developed countries

and a frequent complaint of lack of financial resources

may not be the actual reason behind not adhering to

recommendations.

Following staff education, we demonstrated an

increase in the number of ACS patients having their

lipids measured wuthin the first 24 hours of admission,

demonstrating a better compliance with standard one

in cycle two of our clinical audit. But the increment

between these two cycles were not statistically

significant. Despite the observed improvement, the

number of patients getting their cholesterol measured

during admission for ACS remains poor and further

improvements to practice is needed.

If we are to maintain the improvement seen in

cycle 2 (the reaudit after educational activities), we

need to identify the factors that result in poor adherence.

There are organizational, systemic and provider factor

involved in poor adherence to guidelines. High patient

volumes and poor resources are potential problems at

our center. On inquiring into the reasons for not doing

lipid profile we found out that the doctors are not

requesting the lipid profile assuming it is not done

urgently. Usually in the ward setting, the serum sample

is sent with a request form stating “blood for lipid

profile” but proper clinical information as to why this

sample is being sent is not clearly mentioned by the

doctors requesting the sample. It is of utmost impor-

tance to indicate clearly that the sample being sent,

belongs to a patient presenting with acute MI and the

importance of obtaining the lipid profile within 24 hours.

This will enable the lab staff to carry out the lipid profile

testing immediately and not give a future date for the

testing to be done. There is a tendency for lab staff to

give an elective date for fasting lipid profiles when such

an indication is not clearly mentioned. On the other

hand, a total cholesterol can be carried out easily in

our lab setting. The reason why it was not done in the

patients was due to doctors not requesting it. If the

medical clerking becomes electronic this problem of

writing the request forms properly will not occur and

the dependence on the doctors to order the lipid profile

can be overcome. The lipid profile can be included in

the laboratory ‘bundle’ that is ordered when a patient

is diagnosed as having ACS or presents with chest

pain of cardiac origin. Sri Lanka is on its way to

incorporating digital health into hospital information

management systems and would incorporate electronic

health records in the near future. Having electronic

health records will mitigate the need to request

individual investigations and lipid profile can be put as

a bundle of investigations done for chest pain.

Although total cholesterol alone fulfills the basic

requirement to comply with guidelines, neglecting a

complete lipid profile will lead to several problems. If

lipid profiles are not carried out common dyslipidemias

such as low HDL and high TG which have been shown

to be widely present in Sri Lankans would be missed.17

Pre statin lipid levels offer prognostic value as LDL

levels can be optimally reduced to target levels if pre

statin levels are known. The index cases of familial

hypercholesterolemia can be diagnosed if only LDL

values are known. If a full lipid profile is not done, we

would not know the LDL value. This will yield to under

diagnosing familial hypocholesteremia.

With regard to the providers, (doctors), lack of

knowledge, insufficient awareness and familiarity with

the guidelines is one of the main factors that result in

poor adherence to guideline recommendation of

carrying out lipid testing within first 24 hours. There is

also poor knowledge about the applicability of the

guidelines. In the absence of dyslipidemia guidelines

of Sri Lanka, we need to use the best available

evidence from other guidelines. This lack of awareness

about guidelines affects practice. The Sri Lankan

guidelines on dyslipidemia for secondary and tertiary

care hospitals are in the process of being formulated

at present. In clinical practice, the doctors do not

request for TC nor lipid profile in patients with ACS.  In

poor resource countries, the providers constantly have

a tendency to overestimate the care they provide. The
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providers assume that when high intensity statins are

prescribed, it will invariably reduce the LDL to target

levels. There is a significant proportion of patients who

don't achieve the target LDL levels despite high dose

statins.18,19,20 This has been shown in Sri Lanka as

well as in other countries. If we are to offer non statin

therapy to optimize the LDL levels, a pre statin full

lipid profile is mandatory. This fact has to be educated

to doctors to make them aware  that merely prescribing

high dose statins does not reduce CVD risk and that

lipid profile need to be repeated  to asses  the response

and if there is in adequate response, non statin therapy

such as ezetimibe and PCSK9 inhibitors should be

offered.

With regard to the second audit standard, our audit

showed very good compliance.  Atorvastatin is available

in the state sector hospitals and prescribing it accor-

ding to the guidelines is plausible in almost all state

sector hospitals.

In order to improve guideline adherence, several

strategies can be utilized. The method we used in this

audit was education of the doctors. In order to educate

the doctors about the guideline recommendations, we

used a printed leaflet that was given to all doctors

involved in the care of patients with ACS. We held

face to face sessions educating them about guidelines

and the facilities available in hospital for lipid testing.

Other methods of educating doctors would be

Continuous Medical Education (CME) programs. Audits

such as the present audit will also help in creating

awareness about guidelines. The results of this audit

were made available to the staff. This encourages the

doctors to change their practice and that bridges the

science-gap. Further work is required for sustainable

improvement in lipid profiling in our patients.
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