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High-risk atherosclerotic cardiovascular 
disease (ASCVD), including recent 

history of acute coronary syndrome, 
cerebrovascular atherosclerotic disease, 
peripheral arterial disease, and coronary 
artery disease with diabetes mellitus, 
requires lipid-level monitoring and 
treatment. Data for patients with high-risk 
ASCVD from 2008–2011 were obtained 
from the UK Clinical Practice Research 
Datalink. Across two years of follow-up, 
analyses examined lipid-altering drug use, 
statin adherence (medication possession 
ratio [MPR]), and persistence (continuous 
time on drug). Initial statin dose, upward 
dose titration, and use of high-intensity 
statins were also studied. Lipid levels 
were examined overall and by statin 
use. A total of 131,603 high-risk ASCVD 
patients were included. Within six months 
of diagnosis, 63.1% of patients received 
a statin prescription. Patients typically 
remained on the initial statin (MPR 
≥80% for 71.3% of patients at two years) 
and dose; 16.4% of patients used high-
intensity statins. During the first year of 
follow-up, 69.3% of patients were either at 
the low-density lipoprotein cholesterol goal 
of <2.5 mmol/L or using a high-intensity 
statin. Considerable room for improvement 
remains with respect to optimal 
management of patients with ASCVD. 

Introduction
Atherosclerotic cardiovascular disease (ASCVD), 
including peripheral arterial disease (PAD), coronary 
artery disease (CAD), acute coronary syndrome 
(ACS), and cerebrovascular disease (CeVAD), 
together account for approximately half of the 
morbidity and mortality in the adult population 
of Europe aged 50 years and older.1,2 The 2012 
Coronary Heart Disease Statistics from the British 

Heart Foundation reported nearly 180,000 deaths 
in the UK from cardiovascular disease (CVD), 292 
million prescriptions for CVD treatments, and over 
87,000 percutaneous coronary interventions (PCIs) 
during a one-year span.3 In addition, diabetes 
mellitus (DM) has a prevalence of over 5% in 
the UK. Studies have found that roughly 27% to 
58% of CAD patients also have DM, which is an 
independent risk factor for poor CVD outcomes.3-11 

Recommendations on the secondary prevention of 
CVD for patients with ASCVD have been published 
in guidelines from the National Institute for Health 
and Care Excellence (NICE).12,13 Statin therapy is 
recommended for adults with clinical evidence of 
CVD. The 2008 NICE guidelines suggested starting 
with simvastatin 40 mg for secondary prevention 
of cardiovascular events other than ACS and with 
a higher-intensity statin following ACS, increasing 
the dose to 80 mg simvastatin or a drug of similar 
efficacy and cost if lipid levels showed insufficient 
response.12 The 2014 guidelines, however, 
recommend atorvastatin 80 mg (or maximum 
tolerated dose) in place of simvastatin 40 mg for 
secondary prevention.13 
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The European Society of Cardiology (ESC) 
guidelines provide target low-density 
lipoprotein cholesterol (LDL-C) levels of 
<1.8 mmol/L for patients at very high risk 
of CVD (including post-ACS patients), and 
<2.5 mmol/L for patients at slightly lower 
but still high risk of cardiovascular events, 
including other ASCVD patients.14 

The present study was designed to produce 
real-world, population-based evidence from 
the UK on the treatment patterns and lipid 
levels of a group of high-risk ASCVD patients, 
including patients with a recent history of 
ACS within the past year (hACS), CeVAD, 
PAD, and diabetes with confirmed CAD (DM/
CAD), who are at elevated risk of having 
another cardiovascular event. For brevity, we, 
heretofore, use the simpler abbreviation of 
ASCVD to refer specifically to the high-risk 
ASCVD population of interest.

Methods
Data source
Data were obtained from the Clinical Practice 
Research Datalink (CPRD), a large database 
containing anonymised medical information 
on approximately 8% of the UK population 
from 630 general practices. At the time of 
this study, there were 11 million patients in 
the data repository, with 5.2 million current, 
active registrants and approximately 67 
million patient-years of data. Information in 
the database includes diagnoses, procedures, 
referrals, lab tests with results, prescriptions, 
and demographics. The general practitioner 
(GP) data were linked to data from the 
Hospital Episode Statistics (HES) database, 
which was used to identify hospitalisation 
events in England, and to the Office for 
National Statistics mortality data.

Patient selection
Data were extracted for ASCVD patients (≥18 
years of age) with a qualifying diagnosis from 
1 April 2008 to 31 March 2011 (identification 
window), with a minimum of 12 months of 
continuous enrolment prior to a qualifying 
diagnosis in either CPRD or HES. ASCVD was 
defined as having a diagnosis of at least one 
of the following:

•	hACS: ≥30 days through 365 days after 
discharge for ACS based on an ACS 
diagnosis in the HES data 

•	CeVAD: record in the GP or HES data 
indicating any CeVAD with or without 
ischaemic stroke 

•	PAD: GP or HES diagnosis, or an 
appropriate drug for treatment of PAD 

•	DM/CAD: GP or HES diagnosis of CAD 
recorded on or after the earliest date of 
diabetes, where diabetes was defined as 
having either a diagnosis of diabetes (either 
type 1 or type 2) or prescribed treatment 
for diabetes.

The index date was defined as the earliest 
diagnosis date of any of the above diseases 
within the identification window. Four patient 
groups were defined: hACS, CeVAD, PAD, 
and DM/CAD, according to the diagnosis that 
occurred on the index date. 

Baseline characteristics
Patient characteristics included age, gender, 
body mass index (BMI), and smoking status. 
Baseline procedures for PCI and coronary 
artery bypass graft (CABG) were assessed 
from the 12 months prior to the index date. 
Comorbidities were coded using all available 
data from prior to the index date, as chronic 
conditions may not be re-recorded following 
initial diagnosis; these included diabetes, 
hypertension, hypercholesterolaemia, 
chronic obstructive pulmonary disease, 
renal impairment, hepatic impairment, 
congestive heart failure, metabolic 
syndrome, myopathy, atrial fibrillation, and 
the Charlson comorbidity index.15 Medication 
use assessed during the 12-month baseline 
included antiplatelets, anticoagulants, 
non-steroidal anti-inflammatory drugs, 
antidiabetic drugs, cardiovascular agents, 
and lipid-altering drugs.

Outcome variables
Use of lipid-lowering agents was noted in 
six-month blocks for the first two years 
of follow-up for each patient. The drugs 
examined included statins, ezetimibe, niacin, 
and fibrates, both alone and in combinations 
of a statin with another lipid-lowering drug. 
Combinations of other lipid-lowering agents 
with a statin required use of each of these at 
any time during the interval, not necessarily 
overlapping prescriptions.

For all patients treated with statins during the 
follow-up period, adherence, persistence, and 

Table 1. Baseline characteristics of  
high-risk atherosclerotic cardiovascular 
disease (ASCVD) patients

Age
Mean, SD 68, 15.7
Median 71

Gender, n (%)
Male 64,158 (48.8)
Female 67,445 (51.2)

Body mass index (kg/m2), n (%)
Underweight (<18.5) 2,832 (2.2)
Normal (18.5 to <25) 36,598 (27.8)
Overweight (25 to <30) 42,186 (32.1)
Obese (≥30) 34,668 (26.3)
Missing 15,319 (11.6)

Smoking status, n (%)
Current 23,429 (17.8)
Past 57,196 (43.5)
Never 48,531 (36.9)
Missing 2,447 (1.9)

Comorbidities, n (%)
Diabetes 42,085 (32)
Hypertension 76,497 (58.1)
Hypercholesterolaemia 44,827 (34.1)
PCI 7,136 (5.4)
CABG 1,370 (1)
COPD 11,872 (9)
Renal impairment 34,693 (26.4)
Hepatic impairment 5,153 (3.9)
Congestive heart failure 16,009 (12.2)
Metabolic syndrome 127 (0.1)
Myopathy 76 (0.1)
Atrial fibrillation 20,619 (15.7)

Charlson Comorbidity Index, n (%)
0–1 56,519 (42.9)
2 22,996 (17.5)
3 18,561 (14.1)
4+ 33,527 (25.5)

Comedications – lipid altering, n (%)
Statins 71,226 (54.1)
Niacin 148 (0.1)
Fibrates 1,836 (1.4)
Ezetimibe 4,311 (3.3)
Bile acid sequestrants 190 (0.1)
Any lipid-altering agents 73,208 (55.6)

Other comedications, n (%)
Antiplatelets 68,756 (52.2)
Anticoagulants 10,441 (7.9)
NSAIDs 38,029 (28.9)
Antidiabetic agents 29,888 (22.7)
Antihypertensives 85,867 (65.2)
Nitrates 28,430 (21.6)

Key: CABG = coronary artery bypass graft; COPD = chronic 
obstructive pulmonary disease; NSAIDs = non-steroidal 
anti-inflammatory drugs; PCI = percutaneous coronary 
intervention; SD = standard deviation
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dosing of the first statin received on or after 
the index date was tracked. The purpose of 
this analysis was to examine the use of statins 
beginning at the earliest date of qualification 
for the cohort; thus, patients were not 
required to be new users of a statin. Prevalent 
statin users were included, but their treatment 
patterns were assessed from only the index 
date forward. Patients prescribed more than 
one statin on the same day were excluded 
from these analyses. 

Adherence was estimated with the 
medication possession ratio (MPR), 
calculated as the total days’ supply of 
prescribed medication during a given time 
period divided by the total number of days 
in that time period. Patients whose resulting 
MPR was over 100%, which can occur when 
a medication is refilled early, had their MPR 
truncated at 100%. The MPR was calculated 
for the first six, 12, and 24 months after the 
index date among patients enrolled for those 
durations. Persistence was estimated as the 
time from earliest statin use on or after the 
index date until the last date of exposure 
prior to a gap of more than 30 days; up to a 
30-day prescription refill gap was considered 
continuous treatment.

To calculate the average daily dose, 
patients were required to have at least two 
prescriptions indicating at least daily use of 
the index statin. The prescribed doses of 
the index statin and any instance of high-
intensity statin use were noted; atorvastatin 
40–80 mg and rosuvastatin 20–40 mg were 
classified as high intensity, based on the 
high-intensity statin definition in the 2013 
American College of Cardiology/American 
Heart Association guideline,16 which was 
the most recent guideline available at the 
time of the analysis. Upward dose titration 
was defined as any increase in dose over the 
initially prescribed dose.

Lipid levels were examined from the first and 
second years of follow-up separately and the 
first two years combined. The most favourable 
level (i.e. the lowest level, except for high-
density lipoprotein cholesterol [HDL-C], where 
the highest level was most favourable) found 
during each interval for each patient was 
used. In addition to the numeric levels of each 
of these lab tests, levels were also categorised 
as follows:

1. Total cholesterol

•	Ideal for CVD patients (<4.0 mmol/L or 
<155 mg/dL)3,14 

•	Recommended for CVD patients (4.0 to 
<4.5 mmol/L or 155–174 mg/dL)14

•	Normal for patients without CVD but 
above recommended levels for CVD 
patients (4.5 to <5.0 mmol/L or  
174–193 mg/dL)14

•	Elevated (≥5 mmol/L or ≥193 mg/dL)14 

•	Unknown

2. LDL-C

•	Recommended for non-ST-elevation 
myocardial infarction/unstable angina 
patients, ideal for PAD (<1.8 mmol/L  
or 70 mg/dL)14

•	Recommended for other high-risk CVD 
patients (ST-elevation myocardial infarction 
[STEMI] patients with high risk) (1.8 to 
<2.0 mmol/L or 70–77 mg/dL)14

•	Recommended for other CVD patients 
(STEMI) (2.0 to <2.5 mmol/L or  
>77–97 mg/dL)14

•	Normal for patients without CVD but above 
recommended level for ASCVD (2.5–
3.3 mmol/L or >97–128 mg/dL)17

•	Slightly elevated (>3.3–4.1 mmol/L or 
>128–159 mg/dL)17

•	High (>4.1–4.9 mmol/L or >159–189 mg/
dL)17

•	Very high (>4.9 mmol/L or >189 mg/dL)17

•	Unknown

3. HDL-C

•	High risk for men and women 
(<1.0 mmol/L or 39 mg/dL)14

•	High risk for women (1.0–1.2 mmol/L or 
39–46 mg/dL)14

•	Recommended (>1.2 mmol/L or >46 mg/dL)

•	Unknown

Table 2. Use of lipid-lowering medications among ASCVD patients

Baseline year 
n (%)

Month 1 to 6 
n (%)

Month 7 to 12  
n (%)

Month 13 to 18 
n (%)

Month 19 to 24 
n (%)

Evaluable patients 131,603 119,267 111,407 104,598 98,025

No statin 60,377 (45.9) 44,032 (36.9) 42,151 (37.8) 40,091 (38.3) 37,886 (38.6)

Statin alone 66,999 (50.9) 71,319 (59.8) 65,690 (59) 61,209 (58.5) 57,131 (58.3)

Statin (alone or in 
combination)

71,226 (54.1) 75,235 (63.1) 69,256 (62.2) 64,507 (61.7) 60,139 (61.4)

No lipid-altering 
medication

58,427 (44.4) 42,072 (35.3) 40,227 (36.1) 38,226 (36.5) 36,090 (36.8)

Any lipid-altering 
medication

73,176 (55.6) 77,195 (64.7) 71,180 (63.9) 66,372 (63.5) 61,935 (63.2)

Ezetimibe with 
statin

3,169 (2.4) 2,962 (2.5) 2,742 (2.5) 2,523 (2.4) 2,285 (2.3)

Ezetimibe without 
statin

1,142 (0.9) 1,234 (1) 1,215 (1.1) 1,182 (1.1) 1,149 (1.2)

Niacin with statin 65 (0) 97 (0.1) 75 (0.1) 63 (0.1) 53 (0.1)

Niacin without 
statin

83 (0.1) 106 (0.1) 65 (0.1) 53 (0.1) 45 (0)

Fibrate with statin 1,072 (0.8) 921 (0.8) 810 (0.7) 764 (0.7) 723 (0.7)

Fibrate without 
statin

764 (0.6) 671 (0.6) 696 (0.6) 664 (0.6) 649 (0.7)

Bile acid 
sequestrants with 
statin

93 (0.1) 70 (0.1) 50 (0) 55 (0.1) 50 (0.1)

Bile acid 
sequestrants 
without statin

97 (0.1) 72 (0.1) 68 (0.1) 69 (0.1) 50 (0.1)
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4. Triglycerides

•	Recommended (<1.7 mmol/L or  
<151 mg/dL)14

•	Moderately high (1.7 to <10 mmol/L or 151 
to <886 mg/dL)18

•	Very high (10–20 mmol/L or  
886–1,771 mg/dL)18

•	Extremely high (>20 mmol/L or  
1,771 mg/dL)18

•	Unknown.

Statistical analysis
Persistence with the index statin was examined 
using the Kaplan-Meier median time to 
discontinuation; adherence was summarised 
as with the distribution of MPR values. 
Frequencies of initial dose were computed 
among patients with at least six months 
of follow-up, and of upward titration and 
prescription of high-intensity dose among 
patients followed for two years. Categories of 
lipid levels were examined among patients with 
known values, both overall and separately by 
statin use, high-intensity, non-high-intensity, 
and non-use. Analyses were descriptive only; 
no statistical comparisons were performed.

Results
Baseline characteristics
In total, 131,603 ASCVD patients met 
the inclusion criteria, including 16,629 
patients with hACS, 34,044 with CeVAD, 
54,492 with PAD, and 26,438 with DM/
CAD. Median age was 71 years, and 
48.8% of patients were male (table 1). 
Over half (58.4%) of the ASCVD cohort 
was overweight or obese, with 27.8% 
having normal BMI. Current smoking was 
reported for 17.8% of the cohort. Frequent 
comorbidities included hypertension (58.1%), 
hypercholesterolaemia (34.1%), diabetes 
(32.0%), and renal impairment (26.4%). 
Charlson Comorbidity Index scores were 
low (0–1) for 42.9% of the cohort, although 
about a quarter of patients (25.5%) had 
scores of 4 or higher. Antiplatelets were 
used by 52.2% of patients, and lipid-altering 
drugs, primarily statins, were used during 
baseline by 55.6% of patients. 

Treatment patterns
During each six-month follow-up window, 
63–65% of ASCVD patients were on any 

lipid-lowering medication, typically statin 
monotherapy (table 2). Ezetimibe was the 
most commonly used lipid-lowering drug 
other than a statin, but was used by <4% of 
patients. 

Simvastatin was by far the most commonly 
used statin (69.6%, n=44,227), followed 
by atorvastatin (23.3%, n=14,831) (table 
3). Simvastatin was most often initiated at 
40 mg per day (48.5% out of 63,549 eligible 
statin users); only 1,066 patients (1.7%) 
received the maximum allowable dose of 
80 mg simvastatin. Atorvastatin 20 mg was 
prescribed to 5.3% of all patients; 8.2% 
received the 40 mg dose, and 5.4% the 
80 mg dose, both of which were considered 
high-intensity levels. Across all prescriptions 
of the index statin across two years, 
atorvastatin was prescribed at high dose 
(40–80 mg) to 15.2% of all statin users, 
with rosuvastatin 20–40 mg prescribed to 
1.2%. Overall, high-intensity statins (defined 
as atorvastatin 40–80 mg or rosuvastatin 
20–40 mg) were prescribed to 16.4% of all 
statin users. Upward dose titrations were 
seen in 8.9% of patients overall, with little 
variation among drugs. 

Most patients (71.0%) remained on the index 
statin continuously (with no more than a 30-
day gap) for the first six months of follow-up, 
leading to a Kaplan-Meier median days on 
treatment of the full time window (six months; 
table 4). High adherence, defined as an MPR 
≥80%, was observed in 76.9% of patients 
at six months. Extending the time window to 
12 months had little impact on the patterns 
of results. With a two-year time window, a 
Kaplan-Meier median time to discontinuation 
of the index statin was finally found, at 523 
days. The percentage of patients with MPR 
≥80% dropped only slightly from the six-
month results, to 71.3%. 

Lipid levels
Across the first two years combined, 80.2% 
of patients had total cholesterol levels 
recorded. Ideal levels (<4.0 mmol/L) were 
achieved by 48.2% of patients with known 
values, with another 18.9% at recommended 
levels (4.0 to <4.5 mmol/L) (table 5). Overall, 
32.9% of patients with known lipid values 
had not achieved the recommended total 
cholesterol goal.

Table 3. Initial daily dose of statins, upward dose titration, and high-intensity statin use 
among statin users with ASCVD

  Atorvastatin  
n (%)

Fluvastatin  
n (%)

Pravastatin  
n (%)

Rosuvastatin  
n (%)

Simvastatin  
n (%)

All statins  
n (%)

6-month period from first statin 

Evaluable patients 14,831 178 2,256 2,057 44,227 63,549

Initial daily dose

5 mg NA NA NA 412 (0.6) NA NA

10 mg 2,827 (4.4) NA 382 (0.6) 1,072 (1.7) 2,470 (3.9) NA

20 mg 3,346 (5.3) 48 (0.1) 573 (0.9) 460 (0.7) 9,879 (15.5) NA

40 mg 5,232 (8.2) 75 (0.1) 1,292 (2.0) 113 (0.2) 30,806 
(48.5)

NA

80 mg 3,420 (5.4) 55 (0.1) NA NA 1,066 (1.7) NA

Other 6 (0.0) 0 9 (0.0) 0 (0.0) 6 (0.0) NA

24-month period from first statin

Evaluable patients 12,213 151 1,763 1,754 35,483 51,364

Dose titrated upward 1,186 (2.3) 9 (0.0) 144 (0.3) 169 (0.3) 3,089 (6.0) 4,597 (8.9)

High-intensity statin 
prescribed

7,811 (15.2) NA NA 598 (1.2) NA 8,409 
(16.4)

Key: ASCVD = high-risk atherosclerotic cardiovascular disease; NA = not applicable
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LDL-C levels were available for 58.7% 
of patients, of whom 68.5% had LDL-C 
within recommended levels for general 
CVD patients (LDL-C <2.5 mmol/L) over 
the two-year period, and 34.6% had 
the stricter recommended goal of LDL-C 
<1.8 mmol/L (table 5). HDL-C was available 
for 71.2% of patients; 61.1% were within 
the recommended range of >1.2 mmol/L. 
Triglyceride levels were available for 64.6% of 
patients, with 74.3% having results within the 
recommended range (<1.7 mmol/L). 

The ideal level of total cholesterol (<4.0 
mmol/L) in the first year was found in 54.4% 
of patients on high-intensity statins, 50.4% 
on non-high-intensity statins, and 11.9% 
among statin non-users (table 6). The lowest 
category of LDL-C levels (<1.8 mmol/L) was 
seen in 41.3%, 35.5% and 5.3% of patients 
in the high-intensity, non-high-intensity 
and non-use statin groups in the first year, 
respectively. Differences in distribution of 
HDL-C and triglyceride levels across the three 
statin use groups were smaller than those 

of total cholesterol and LDL-C levels. Similar 
patterns were seen in the second year of 
follow-up. 

During the first year of follow-up, 69.3% of 
patients (table 6) were either at the LDL-C 
goal of <2.5 mmol/L or using a high-intensity 
statin; the proportion was similar during the 
second year of follow-up (68.7%). Using 
the stricter recommended LDL-C level of 
<1.8 mmol/L, 40.2% of patients were either 
at the goal or were using a high-intensity 
statin (39.9% during the second year).

Table 4. Persistence and adherence of the index statin among ASCVD patients

6-month period from first statin

Evaluable patients   75,762

Persistent through entire time period  Yes 53,782 (71.0)

No 21,980 (29)

Persistence (days) Kaplan-Meier median >183

Adherence (MPR) Mean, SD 0.88 (0.181)

  Median 0.97

  0 to <0.2 236 (0.3)

  0.2 to <0.4 2,427 (3.2)

  0.4 to <0.6 4,521 (6)

  0.6 to <0.8 10,281 (13.6)

  0.8 to 1.0 58,297 (76.9)

12-month period from first statin

Evaluable patients   71,382

Persistent through entire time period Yes 40,799 (57.2)

No 30,583 (42.8)

Persistence (days) Kaplan-Meier median >365

Adherence (MPR) Mean, SD 0.85 (0.218)

  Median 0.96

  0 to <0.2 1,361 (1.9)

  0.2 to <0.4 3,847 (5.4)

  0.4 to <0.6 4,681 (6.6)

  0.6 to <0.8 8,085 (11.3)

  0.8 to 1.0 53,408 (74.8)

24-month period from first statin

Evaluable patients   61,860

Persistent through entire time period Yes 26,226 (42.4)

No 35,634 (57.6)

Persistence (days) Kaplan-Meier median 523

Adherence (MPR) Mean, SD 0.82 (0.257)

  Median 0.94

  0 to <0.2 3,200 (5.2)

  0.2 to <0.4 3,805 (6.2)

  0.4 to <0.6 4,390 (7.1)

  0.6 to <0.8 6,328 (10.2)

  0.8 to 1.0 44,137 (71.3)
Key: ASCVD = high-risk atherosclerotic cardiovascular disease; MPR = medication possession ratio; SD = standard deviation 

The index statin is the first statin taken on or after the index date. This can be a prescription in progress on the index date or 
a new prescription on or after the index date. If two different statin types both occur jointly as the first statin, then the patient 
is excluded. Evaluable patients are those who are ongoing at the end of the time period and have at least one prescription. Cell 
entries are n (%) unless otherwise indicated

Table 5. Lipid levels during two years of 
follow-up among ASCVD patients

Total cholesterol  

Mean (SD) 4.2 (1.1) mmol/L

<4.0 mmol/L 37,977 (48.3) 

4.0 to <4.5 mmol/L 14,833 (18.9) 

4.5 to <5.0 mmol/L 10,266 (13.1) 

≥5.0 mmol/L 15,588 (19.8) 

LDL-C  

Mean (SD) 2.2 (0.9) mmol/L

<1.8 mmol/L 19,898 (34.6) 

1.8 to <2.0 mmol/L 6,306 (11.0) 

2.0 to <2.5 mmol/L 13,175 (22.9) 

2.5 to 3.3 mmol/L 11,215 (19.5) 

>3.3 to 4.1 mmol/L 4,654 (8.1) 

>4.1 to 4.9 mmol/L 1,666 (2.9) 

>4.9 mmol/L 594 (1.0) 

HDL-C  

Mean (SD) 1.4 (0.5) mmol/L

<1.0 mmol/L 9,343 (13.4) 

1.0 to 1.2 mmol/L 17,809 (25.5) 

>1.2 mmol/L 42,684 (61.1) 

Triglycerides  

Mean (SD) 1.4 (0.9) mmol/L

<1.7 mmol/L 47,031 (74.3) 

1.7 to <10 mmol/L 16,260 (25.7) 

10 to 20 mmol/L 25 (0)

>20 mmol/L 9 (0)

Cell entries are n (%) unless otherwise indicated. 
Percentages are calculated out of the total patients with a 
known value for each given lipid.

Key: ASCVD = high-risk atherosclerotic cardiovascular 
disease; HDL-C = high-density lipoprotein cholesterol;  
LDL-C = low-density lipoprotein cholesterol; SD = standard 
deviation
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Discussion
In this large cohort of ASCVD patients from 
the UK, the majority of patients received 
statin treatment. Simvastatin was the 
most frequently prescribed statin and was 
generally used at the standard dose of 40 
mg; when more intensive statin therapy 
was needed, it appears likely that patients 
were instead prescribed atorvastatin at 
high doses. Use of high-dose atorvastatin is 
consistent with the 2014 NICE guidelines,13 
although the NICE guidelines in effect 
during the study period recommended 
either increasing the dose of simvastatin 
to 80 mg or changing to a higher-intensity 
statin.12 Use of simvastatin 80 mg may 
have already declined during the study 
period due to concerns regarding safety, 

especially myopathy and rhabdomyolysis.19 
Overall, 16.4% of patients were prescribed 
high-intensity statins during two years of 
follow-up, and dose increases were seldom 
seen.

Patients usually remained on the same 
statin that was prescribed first on or after 
their date of diagnosis with the ASCVD 
condition. Adherence appeared excellent 
in these cohorts, with more than 70% of 
patients having an MPR of 80% or higher 
across two years of follow-up. Persistence 
with statins was also high, at a median 
of 523 days. An earlier study of statin 
treatment patterns in ACS patients using 
the same data source reported that 43% 
of patients remained on statin treatment 
at four-year follow-up.20 The current 

study found 44.7% persistence among 
ACS patients at two years, although the 
allowable gap duration in this study was 
only 30 days, compared to 145 days in the 
previous study.

Lipid levels, especially LDL-C, either were 
not consistently measured annually or 
were measured but not entered into the 
database. During the first year of follow-
up, 69.3% of patients were either at the 
LDL-C goal of <2.5 mmol/L or using a 
high-intensity statin, while 40.2% of 
patients were either at the LDL-C goal of 
<1.8 mmol/L or using a high-intensity 
statin. These percentages remained 
stable across the second year, at 68.7% 
and 39.9%, respectively. Therefore, for 
over 30% of ASCVD patients, treatment 

Table 6. Lipid levels by statin use during two years of follow-up among ASCVD patients

  First year Second year

High-intensity statin 
users 

Non-high-intensity 
statin users 

Statin  
non-users 

High-intensity statin 
users 

Non-high-intensity 
statin users 

Statin  
non-users 

Total cholesterol 11,083 50,329 13,660 9,635 41,903 13,602

<4.0 mmol/L 6,025 (54.4) 25,370 (50.4) 1,624 (11.9) 4,957 (52) 21,028 (50.2) 1,454 (11.1)

4.0 to <4.5 mmol/L 2,079 (18.8) 10,719 (21.3) 1,812 (13.3) 1,915 (20.1) 9,170 (21.9) 1,696 (13)

4.5 to <5.0 mmol/L 1,385 (12.5) 6,827 (13.6) 2,460 (18) 1,246 (13.1) 5,745 (13.7) 2,337 (17.9)

≥5.0 mmol/L 1,594 (14.4) 7,413 (14.7) 7,764 (56.8) 1,417 (14.9) 5,960 (14.2) 7,575 (55.7)

LDL-C 7,888 33,578 8,974 6,818 28,106 8,735

<1.8 mmol/L 3,260 (41.3) 11,916 (35.5) 478 (5.3) 2,734 (40.1) 10,131 (36) 451 (5.2)

1.8 to <2.0 mmol/L 965 (12.2) 4,273 (12.7) 305 (3.4) 845 (12.4) 3,538 (12.6) 293 (3.4)

2.0 to <2.5 mmol/L 1,863 (23.6) 8,770 (26.1) 1,335 (14.9) 1,671 (24.5) 7,528 (26.8) 1,227 (14)

2.5 to 3.3 mmol/L 1,309 (16.6) 6,041 (18) 3,345 (37.3) 1,143 (16.8) 4,964 (17.7) 3,330 (38.1)

>3.3 to 4.1 mmol/L 318 (4) 1,680 (5) 2,366 (26.4) 284 (4.2) 1,208 (4.3) 2,290 (26.2)

>4.1 to 4.9 mmol/L 111 (1.4) 635 (1.9) 885 (9.9) 92 (1.3) 514 (1.8) 875 (10)

>4.9 mmol/L 62 (0.8) 263 (0.8) 260 (2.9) 49 (0.7) 223 (0.8) 269 (3.1)

HDL-C 9,600 42,143 11,375 8,416 35,870 11,156

<1.0 mmol/L 2,202 (22.9) 7,311 (17.3) 1,272 (11.2) 1,938 (23) 6,307 (17.6) 1,314 (11.8)

1.0 to 1.2 mmol/L 2,954 (30.8) 11,709 (27.8) 2,584 (22.7) 2,546 (30.3) 10,128 (28.2) 2,469 (22.1)

>1.2 mmol/L 4,444 (46.3) 23,123 (54.9) 7,519 (66.1) 3,932 (46.7) 19,435 (54.2) 7,373 (66.1)

Triglycerides 8,900 37,966 10,136 7,618 31,403 9,653

<1.7 mmol/L 5,628 (63.2) 26,485 (69.8) 7,293 (72) 4,677 (61.4) 21,548 (68.6) 6,921 (71.7)

1.7 to <10 mmol/L 3,248 (36.5) 11,460 (30.2) 2,841 (28) 2,918 (38.3) 9,832 (31.3) 2,725 (28.2)

10 to 20 mmol/L 19 (0.2) 16 (0) 2 (0) 17 (0.2) 22 (0.1) 6 (0.1)

>20 mmol/L 5 (0.1) 5 (0) 0 6 (0.1) 1 (0) 1 (0)

Key: ASCVD = high-risk atherosclerotic cardiovascular disease;  HDL-C = high-density lipoprotein cholesterol; LDL-C = low-density lipoprotein cholesterol

Cell entries are n (%)
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Key messages
•	In a large cohort of UK patients 

with high-risk atherosclerotic 
cardiovascular disease (ASCVD), 
63% received statin therapy within 
six months of diagnosis

•	Dose titration of statins or switching 
among different statins were seldom 
seen, with 71% of patients having at 
least 80% statin adherence across 
two years

•	More than 30% of patients had lipid 
levels above the recommended level 
and were not taking high-intensity 
statins

•	Considerable room for improvement 
remains with respect to optimal 
management of patients with high-
risk ASCVD

of lipid level elevations is not meeting 
any guideline recommendations, placing 
patients at greater risk of suffering further 
cardiovascular events.

Data in the CPRD should be complete 
with respect to events in the GP’s clinic, 
but data on hospitalisations and specialist 
visits may be missing or incomplete. The 

HES data contain hospitalisation data only 
for England. Thus, the hACS patients, 
identified only through the HES data, 
represent patients from England only, in 
contrast with the other patient groups. 
Drug use is recorded at the prescription 
level; patients may not have filled the 
prescriptions and taken the drug as 
prescribed, and dose titrations may be 
incompletely recorded. Measures such as 
lipid levels and BMI were available only 
when these measurements were taken and 
entered into the database.

The study cohort included a combination 
of patients experiencing either their first 
or recurrent ASCVD events. Treatment 
patterns and lipid levels may differ 
following a recurrent event compared with 
a first event. In addition, the inclusion of 
prevalent users of statins in the adherence 
and persistence analyses may have biased 
results relative to use of a pure inception 
cohort; prevalent users were included 
to provide a more complete view of the 
treatment patterns following an ASCVD 
diagnosis.

Despite these limitations, the study has many 
important strengths. This study is the first, 
to our knowledge, to examine the treatment 
patterns and lipid levels in a broad cohort 
of ASCVD patients in the UK. The source 

population for the cohort is large and generally 
highly representative of the UK population. 
Each of the disease groups contained tens 
of thousands of patients, and data for 
these patients included relevant lab values, 
prescription drug information, comorbidities, 
and linked hospital and mortality data.

In conclusion, the present study found 
that statin use is highly prevalent among 
ASCVD patients in the UK. Adherence and 
persistence with statins appear excellent, 
based on the prescription data available 
in the database, yet optimal lipid levels 
were not consistently achieved. Greater 
use of high-intensity statin treatment may 
be needed in this high-risk population to 
reduce the risk of further CVD events •
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