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ABSTRACT

Objectives To evaluate the association between incident
cardiovascular disease (CVD) and initiation and adherence
to statin treatment for primary prevention of CVD in
patients with newly diagnosed hypercholesterolaemia.
Design A population-based retrospective cohort study.
Setting This study used National Health Insurance
Service-Health Screening Cohort (NHIS-HEALS) from
Republic of Korea.

Participants This study included 11 320 participants
without previous history of CVD aged between 40 and

79 years who had elevated total cholesterol level (more
than 240 mg/dL) and had initiated statin treatment within
24 months of the national health screening from 2004 to
2012 identified in the NHIS-HEALS.

Primary and secondary outcome measures The
primary outcome, CVD, was defined as first-ever
admission or death due to ischaemic heart disease, acute
myocardial infarction, revascularisation or stroke, or
December 31 2013. The HRs of CVD according to statin
adherence were calculated according to stratification by
Systematic COronary Risk Evaluation.

Results Early statin initiation significantly lowered risk
of CVD outcomes compared with late initiation (HR of

late statin user, 1.24; 95% Cl 1.02 to 2.51). Among early
initiators, statin discontinuers had a significantly higher
risk for CVD compared with persistent users (HR, 1.71;
95% Cl 1.10 to 2.67), while statin reinitiators had an
attenuated risk increase (HR 1.34, 95% Cl 0.79 to 2.30).
Conclusions Among statin users with newly diagnosed
hypercholesterolaemia, early statin initiation is associated
with lower CVD risk compared with late initiation.
Furthermore, statin discontinuation is associated with
increased risk of CVD, but reinitiation attenuated the risk.

INTRODUCTION

Statin use is known to reduce cardiovas-
cular disease (CVD) morbidity and mortality
according to numerous clinical trials in the
primary prevention of CVD.' While it is
common practice to recommend statins for
the primary prevention of CVD,”? limited

5

Strengths and limitations of this study

» Since National Health Insurance Service provide
health screenings biannually in Korea, this study
is based on a nationally representative sample to
evaluate statin adherence effect on cardiovascular
disease.

» This study can minimise errors in patient self-
reporting and non-response because the records
were derived from health claims data the healthcare
providers.

» Unlike conventional methods of assessing average
drug compliance, such as medication possession
ratio and proportion of days covered, this study
evaluated statin adherence which more correctly
represents focused on patient’s drug-use habits ac-
cording to following adherence classifications; early
statin user (subdivided into persistent statin user,
statin discontineur and reinitiator) and late statin
user.

» This study could have an information bias because
of nature of claims data.

» Because this study includes only Koreans who were
subject to national health screening programme,
generalisability might be limited in other populations
residing elsewhere in the world.

evidence is available on whether prompt and
early initiation of statins is beneficial. Besides,
relatively low statin adherence and high
discontinuation rate has been still shown in
worldwide. "™

According to WHO, only 50% of patients
with chronic disease in developed countries
adhere to their prescribed medications.” Statin
discontinuation rates was reported ranging
from 10% to 44.7% at 6-12months.” *'% In
addition, discontinuation rates are signifi-
cantly higher in primary prevention patients
than in secondary prevention patients.6 o
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It is well established that non-adherence to statin
increases CVD morbidity and mortality.*''™"* One prospec-
tive cohort study showed that statin discontinuation is
associated with an increased risk of myocardial infarction
(MI) and CVD death," and another a population-based
cohort study has reported statin discontinuation any time
during therapy was associated with a 67% risk increase for
acute MI'® ensuring previous reports of the negative CVD
effect of statin discontinuation. One study found adher-
ence to statin therapy was associated with reduced CVD
burden, while discontinuation correlated with increased
CVD burden.'

While statin discontinuation poses considerable risk on
CVD, relatively fewer studies addressed the issue of statin
reinitiation and its benefits. Several studies have shown
that a relatively large proportion of statin users discon-
tinued their medication, but more than 50% of the statin
discontinuers have re-initiated statins within a year.’'” '®
However, these studies revealed statin discontinuation
and reinitiation rates and their associated factors, and did
not show whether statin reinitiation provided significant
CVD benefit.

Therefore, we conducted a retrospective cohort study
to investigate the CVD risk among statin users according
to their adherence who initially began statin therapy for
primary prevention of CVD.

METHOD

Data acquisition

We used the National Health Insurance Service-National
Health Screening Cohort (NHIS-HEALS)" provided by
the National Health Insurance Service,20 South Korea.
The Korean NHIS provides universal healthcare insur-
ance for Korean nationals, and insured citizens of 40
years or older are eligible for a biennial health screening.
The NHIS-HEALS, comprising of 514866 participants,

is a cohort consisting of a 10% simple random sample
of patients 40-79 years who received a health screening
during years 2002 and 2003. The cohort data includes
health screening laboratory results as well as socioeco-
nomic status, claims for prescription medication, diag-
nosis codes, type of hospital visit, length of stay, date of
death and cause of death.

Cohort construction

To ensure that patients of our study included only those
who were newly diagnosed with high cholesterol through
national health screening programme, we only consid-
ered patients who had a total cholesterol level of less
than 240mg/dL in their first health screening. Patient
whose subsequent medical examinations were conducted
between 1 January 2004 and 31 December 2012, and
with a total cholesterol level of 240mg/dL or higher
and had no previous records of statin use or diagnosis of
CVD or dyslipidaemia were considered for eligible study
population.

For 6months, newly diagnosed high-cholesterol
patients were observed for initiation of statin medica-
tion (statin initiation period). If a patient received statin
medication within 6 months of the health screening,
the date of first prescription was considered the enrol-
ment date. If a patient did not receive any medication
until the end of the 6-month statin initiation period,
he or she was enrolled on the last day. All patients were
subsequently observed for statin adherence behaviours
during the following 18 months (statin adherence
period) and classified by their statin use. At the end of
the statin adherence period (index date), patients were
observed for the primary outcome of CVD and followed
from the index date until the date of event, death or
31 December 2013, whichever came first (follow-up
period) (figure 1).

Statin initiation period

6 months 6 months
No Statin Dispensed Statin non user
Late statin user
Statin Dispensed Persistent statin user

= Early statin user
first 6months period of statin
dispensed after health screening

t t

Date of Health Screening  Date of Study enrolment

Statin adherence period

Follow-up period

12 months ~ Dec. 31st, 2013

Statin Discontineur

Statin Reinitiator

T

Index date

Statin nonusers : any statin dispense records of statin within 24 months

Blue colored box indicate statin dispensed period

Late statin users: initiated statin from 6 to 24 months after diagnosed as hypercholesterolemia
Early statin users : initiated statin within 6 months after diagnosed as hypercholesterolemia
Persistent statin user: dispensed statins without any refill gaps of 60 days or more
Statin discontineur: refill gaps of 60 days or more within 6 months of study enrolment and no statin dispensed records for 1 year period
Statin reinitiator: refill gaps of 60 days or more within 6 months of study enrolment, but reinitiated statin before the end of the adherence period.

Figure 1

Operational definition of statin adherence. Only newly diagnosed hyperlipidaemia patients were targeted, and statin

adherence was defined by drug dispensed records within 6 months after health screening, and subsequent 6 months and 12

months periods.
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Patient adherence classification

Early statin initiators initiated statins within 6 months of
hypercholesterolaemia diagnosis, and late statin initiators
initiated from 6 to 24 months after diagnosed as hyper-
cholesterolaemia. During the 18-month statin adher-
ence period, early statin initiators were categorised into
persistent, discontinued and reinitiated users. First, those
who did not have refill gaps greater than 60 days for 18
months were considered persistent users. Second, those
who discontinued statin medication in the first 6 months
and did not receive any statin until the end of the adher-
ence period were considered discontinuers. Third, those
who had a refill gap greater than 60 days in the first 6
months but received subsequent statin medication at
least once until the end of the adherence period were
considered re-initiators.

Ascertainment of event outcomes

CVD was defined as a two-time outpatient visits or one-
time admission, or death based on the International
Classification of Diseases 10th revision code of 120 ~I123,
124.8, 124.9, 160 ~164, G45. Patients who received coro-
nary procedures were additionally considered to have
ischaemic heart disease (IHD). Secondary outcomes of
stroke and THD was determined.

Ascertainment of covariates

Covariates were determined during a 3-year lookback
from the start of the follow-up period. Age was deter-
mined at the index date. Body mass index was categorised
into <28, >23.0 & <25.0, >25kg/m® Smoking status and
drinking frequency were determined by the latest health
screening survey. The most recent insurance premium
rank was used as a surrogate marker to compute quar-
tiles socioeconomic status. A systolic blood pressure
of 140 mm Hg or more or a diastolic blood pressure of
90mm Hg or more categorised as hypertensive patients.
Charlson Comorbidity Score was determined using the
diagnosis claims data. Those with fasting blood glucose
of 126mg/dL or more, or prescribed glucose lowering
drugs with diabetes diagnosis was considered diabetic.
Diagnosis of atrial fibrillation was determined by diag-
nosis of claims data. Concurrent aspirin and non-aspirin
non-steroidal anti-inflammatory drugs (NSAIDs) were
calculated using WHO Anatomic Therapeutic Chem-
ical Classification Daily Defined Dose (DDD)?" unit and
subsequently categorised into <30 DDDs, 30-180 DDDs
or 180 DDDs or more. The number of outpatient visits
was used to adjust for patterns of hospital use. European
Society of Cardiology Systematic COronary Risk Evalua-
tion (ESC SCORE)?* was calculated using the above data.
Because Korea belongs to the low IHD mortality group
according to the WHO Mortality database,” we applied
low risk SCORE chart to the subjects before enrolment
for CVD risk stratification.

Statistical analysis
We computed HRs between statin user classifications using
a Cox proportional hazards model adjusting for age, sex,

body mass index, blood pressure, smoking habit, alcohol
drinking frequency, exercise frequency, socioeconomic
status, number of outpatient visits, Charlson Comorbidity
Index, diabetes, atrial fibrillation, aspirin use and NSAID
use. A Cox regression analysis was conducted with strat-
ification by the ESC SCORE. Statistical analyses were
performed using SAS V.9.4 (SAS Institute). A p<0.05 was
considered to indicate statistical significance.

Patient and public involvement
Patients were not involved in developing the research
questions, measuring outcome and designing the study.

RESULTS

Participants included a total of 51757 newly detected
high-cholesterol patients, comprising of 11320 statin
users, 40437 statin non-users. Among statin users, 6529 of
early statin users categorised into statin persistent users,
discontinuers and reinitiators. 1010 patients used statin
persistently, 2800 patients discontinued statin and 861
patients reinitiated statin (figure 2). The baseline charac-
teristics of statin users are shown in table 1.

We compared with early statin initiators and late statin
initiators which in total consisted of 445 events over 45494
person-years (figure 3). Late statin initiators had higher
HRs of CVD referent to early statin initiators (HR 1.24;
95% CI 1.02 to 1.51). According to a stratified analysis
based on SCORE, among patients with SCORE greater
or equal to 3, HRs of late statin initiators significantly
more higher risk of CVD referent to early statin initiators
(HR 1.71; 95% CI 1.23 to 2.37). However, among patients
who had SCORE less than 3, HRs of early initiators and
late initiators were all attenuated and did not result in
significantly.

We analysed the CVD risk of early statin initiators
depending on the adherence after initiation (figure 4).
Comparing subgroups of persistent statin users, discon-
tinuers and reinitiators, our analysis consisted of a total of
152 events over 18120 person-years. Discontinuers had a
greater risk of CVD referent to persistent users (HR 1.71;
95% CI 1.10 to 2.67). Reinitiators did not have a signifi-
cantly higher risk of CVD referent to persistent users (HR
1.35; 95% CI 0.79 to 2.30). Among patients with SCORE
greater or equal to 3, HRs of discontinuers remained
significantly high referent to persistent users (HR 3.10;
95% CI 1.25 to 7.67) and reinitiators did not experience
a significantly higher risk of CVD (HR 1.48; 95% CI 0.46
to 4.79). However, among patients who had SCORE less
than 3, HRs of discontinuers, and reinitiators were all
attenuated and did not result in significantly higher risk
referent to persistent users.

For secondary outcomes, late initiation significantly
increased the risk of IHD over early statins initiation,
but only marginally increased the risk of stroke (online
supplemental table 1). The risks of discontinuation on
IHD and stroke were similar to the main result but were
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I

Newly diagnosed hypercholesterolemia patients with aged 40-79 by National Health Screening
(NHS): Total cholesterol > 240mg/dL in the first NHS during 2004-2012, and statin initiation within
24 months after first NHS without previous CVD, statin use, and dyslipidemia diagnosis. (n=13,341)

—

Data cleaning for missing smoking habit survey data and missing blood pressure

)

l

measurements (n=2,021)

Early statin initiation:
Statin use within 6 months of detection as a
hypercholesterolemia (n=6,529)

Statin use after

Late statin initiation:

6 months of detection as a

hypercholesterolemia (n=4,791)

—

Excluded if there was no refill gaps of 60 days or more within 6 months after
study enrolment. (n=1,858)

l

Statin discontinuation:
refill gaps of 60 days or more within 6 months
of study enrolment and no statin dispensed
records for 1 year period (n=2,800)

Persistent statin user:
without any refill gaps of 60 days or more
(n=1,010)

Statin re-initiation:
refill gaps of 60 days or more within 6 months
of study enrolment, but reinitiated statin before
the end of the adherence period. (n=861)

Figure 2 Flow of patient selection. This is the flow chart of study selection according to operational definition of statin
adherence in our retrospective cohort study. CVD, cardiovascular disease.

attenuated due to a smaller number of respective cases
(online supplemental table 2).

DISCUSSION

In this nationally representative retrospective cohort
study, the findings of our study showed that early initia-
tion of statin after being newly diagnosed with hypercho-
lesterolaemia was associated with reduced risk of CVD
compared with late initiation of statin. We also found that
statin discontinuation was associated with an increased
risk of CVD compared with persistent statin users, but the
increased risk of CVD was attenuated by the reinitiation
of statins.

In regard to reducing long-term risk of CVD in statin
users, our study showed that early initiation of statin was
beneficial compared with late initiators. It is well known
that high low-density lipoprotein cholesterol (LDL-C)
levels have a negative effect on CVD.” ** We believe that
not only the high LDL-C level itself, but also the long
duration of exposure to high LDL-C is considered as a
risk of CVD.” The extended duration of exposure to
high cholesterol levels because of late statin initiation
may increase the risk of CVD, as shown in our results.
This agrees with a previous genetic study which showed
that the risk of CVD was related to the duration of LDL-C
exposure.” Since we could not verify the LDL-C level, we
performed stratification analysis using a cardiovascular
risk prediction tool, SCORE and found that the benefits
of early onset were more pronounced in patients with
moderate to severe SCORE risk, which might correspond
to high LDL-C level. Furthermore, elevated circulating
LDL-C is directly related to the progression of athero-
sclerosis.”” Statins improve antiatherosclerotic functions
through lipid-lowering action and pleiotropic effects,”!
so early initiation of statin improve endothelial function
and reduce inflammation.”” ** We suggest that the early

initiation of statins among newly diagnosed hypercholes-
terolaemia patients may have prevented structural athero-
sclerotic changes of their vasculature, which may have led
to CVDs than the late statin initiators.

In addition, although previous studies also showed that
statin administration shortly after the onset of an acute
coronary syndrome was associated with a short-term reduc-
tion in mortality and acute myocardial infarction (AMI)
recurrence rates,”’ * these were focused on secondary
prevention and limited to short-term outcomes. Our study
addresses both issues and provides further evidence for
long-term benefits of early initiation of statins for primary
prevention. To the best of our knowledge, this is the first
study to address the relationship between early initiation
and the risk of CVD in the primary care setting.

Among early initiators of statin, statin discontinu-
ation was associated with a 71% increase in the risk of
CVD compared with persistent statin users in our study
results. Non-adherence and discontinuation among
statin users have been reported to have detrimental CVD
outcomes compared with persistent users,* "> 1% % and
our results agree with previous studies. Despite the abun-
dant evidence of the harmful effects caused by statin
discontinuation, the analyses of health claims records
derived from clinical practice show that statin compli-
ance is poor in primary prevention.’? ' ** Patients taking
statins in primary prevention perceive that their vascular
risk as low,8 and that the risk of statin-related side effects
outweigh the vascular benefits, even though they rarely
experience significant elevations in creatine kinase or
other objective changes in realty." ™ Furthermore,
widespread media coverage of the risk of statin-related
side effects was related to statin discontinuation among
patients with high CVD risk.'* *’ The risk-focused infor-
mation provision of the media and the patient’s misat-
tribution of potential harmful sequelae can lead to the
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Table 1

Baseline characteristics of study population

Early Late
statin statin
initiator initiator

Early statin initiators, by drug
adherence

Persistent Reinitiator

Discontinuer

No of patients, 6529 4791 1010 861 2800
n
Age, years, %
40-49 13.5 16.4 8.9 13.5 16.4
50-59 53.5 52.2 51.7 571 52.5
60-69 243 23.2 26.6 22.3 23.2
=70 8.7 8.2 12.8 71 7.9
Sex, %
Male 35.8 37.4 36.3 325 38.4
Body mass index, kg/m?, %
<23 33 29.2 27.7 31 35.5
>23.0 and 29.7 30 28.3 30 30.3
<25.0
>25 37.2 40.8 44 39 34.3
Smoking status, %
Never 76.8 77.2 771 78.3 74.9
Past 10.6 9.2 10.4 9.5 10.9
Current 12.6 13.6 12.5 12.2 14.2
Drinking frequency, per week, %
None 731 74 711 75.5 721
1-2 16.8 15.6 18 14.9 17.3
>3 9.9 10.1 10.7 9.4 10.4
Exercise frequency, per week, %
None 28.4 34.9 24.8 29.6 29.6
1-2 36.8 33.2 38.9 37.8 36.8
>3 34.9 31.9 36.3 32.6 33.7
Socioeconomic status, %
Q1 22.8 23.7 20.3 26.1 22.8
Q2 25 24.7 24.6 26.6 24.9
Q3 34.9 34.2 35.2 32.1 35.5
Q4 17.3 17.4 20 15.2 16.8
Blood pressure (BP), Systolic BP/Diastolic BP mm Hg, %
140 and <90 74 69.7 61.1 76.7 78
>1400r=90 26 30.3 38.9 23.3 22
Charlson Comorbidity Index, %
0 28.2 26.8 31 27.5 29.1
1-2 60.1 59.2 57.7 58.9 61.3
>3 11.7 14 11.3 13.6 9.6
SCORE, %
<1% 25.3 26.9 17 28.5 27.7
1% 35.6 35 34.9 36 34.3
2% 19.8 20 24.6 18.7 19
3%—-4% 13.2 12.7 15.8 11.9 13.1
>5% 6 5.4 7.7 5 5.9
Diabetes, %
Yes 9.7 12.2 17 7.6 7.5
Atrial fibrillation, %
Yes 0.5 0 1.2 0.6 0.6
Drug use, %
Continued

Table 1 Continued

Early statin initiators, by drug

Early Late adherence

statin statin
initiator initiator Persistent Reinitiator Discontinuer

Aspirin 16.9 211 33.6 16.1 8.6
NSAID 41.8 41.6 44.9 43.4 36.7

NSAID, non-steroidal anti-inflammatory drug; SCORE, Systematic COronary Risk
Evaluation.

nocebo effect, which can lead to statin discontinuation,
especially in primary prevention.48_50 Since discontinua-
tion and underutilisation of statins may be due to the lack
of awareness of the risk of dyslipidaemia,49 or the nocebo
effect,50

benefits of persistent statin use and the detriment effect

it is needed to do efforts to educate about the

of discontinuation. In addition, we believe that those
who have discontinued need motivation and clinical
recommendation to reinitiate statins, but there is a lack
of evidence showing the benefits of statin re-initiation
among those who initially discontinued statins.

Our results showed that statin reinitiation among those
who initially stopped their medication attenuated the
risk of CVD compared with those who discontinued alto-
gether, and statin reinitiators did not have a significantly
higher risk of CVD referent to persistent users. Statin
reinitiation among those who initially discontinued statin
is a common phenomenon in clinical practice,6 718 hut
previous studies have focused only on the aspects of statin
utilisation and average drug compliance. They did not
show the impact of statin reinitiation on CVD risk. A study
of familial hypercholesterolaemia patients showed that
statin discontinuation deteriorated the flow-mediated
vasodilatation within 36 hours, which was recovered by
reinitiation.”” This paper suggests that statin discontinua-
tion can cause sudden endothelial dysfunction,28 % which
can be recovered by statin reinitiation, but does not show
its effects on the long-term risk of CVD. We assessed
the risk of CVD among statin reinitiators and provided
evidence that reinitiation attenuates the risk caused
by discontinuation. We believe such evidence will help
patients and clinicians to make informed judgements
in reinitiating statins among patients who have initially
discontinued their statin medication.

Limitations

There are several limitations to consider when inter-
preting our results. First, our study may have misclassifica-
tion bias because we used data collected for administrative
purposes of insurance claims and reimbursement. There
was an inaccuracy in information such as diagnosis code
or procedure code, which might have caused misclassi-
fication of study population.”’ °* However, previous vali-
dation studies have shown that the diagnostic codes of
the NHI claims data in Korea was about seventy percent
accurate and fairly reliable.”® In addition, we used a strict
operational definition of CVD and excluded patients with
previous history of CVD, hypercholesterolaemia or statin
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Main

1.00

—— 1. Early start statin <=6m
— 2. Late start statin >6m

Stratified by SCORE <3

Stratified by SCORE > 3

—— 1. Early start statin <=6m
— 2. Late start statin >6m

1.000

—— 1. Early start statin <=6m
— 2. Late start statin >6m

0.975

0.98
0.950

0.925

Survival
Survival

0.900

0.875

0.850
0.92

0.825

0 2 4 6 8 0 2 4 6 8 0 2 4 6 8
Follow-up (years) Follow-up (years) Follow-up (years)
Early Initiatorst Late initiatorsy;

Early Initiatorst  Late initiators] Early Initiatorsf Late initiatorsy;

Person-years 25,264 20,230 Person-years 20,135 16,638 Person-years 5,129 3,592
Cases 231 214 Cases 156 129 Cases 75 85
**aHR (95% CI) 1 (ref) 1.24(1.02-1.51)  **aHR (95% CI) 1 (ref)) 1.04(0.81-1.33)  **aHR (95% CI) 1 (ref) 1.71(1.23-2.37)
P-value 0.0291 P-value 0.7415 P-value 0.0013

Figure 3 Estimated HR of cardiovascular disease based on early or late statin initiation. fInitiated statin within 6 months

of diagnosis. finitiated statin 24 months of diagnosis. **Adjusted for age, sex, body mass index, blood pressure, smoking
habit, alcohol drinking frequency, exercise frequency, socioeconomic status, Charlson Comorbidity Index, diabetes, number
of outpatient visits, atrial fibrillation, aspirin use and NSAID. HRs significant at p<0.050 are shown in bold. aHR, adjusted HR;
NSAID, non-steroidal anti-inflammatory drug; SCORE, Systematic COronary Risk Evaluation.

medication from our aseline sample to minimise misclas-
sification biases. Second, our study is sampled from
only those who have undergone health check-ups which
may lead to a selection bias. However, given that 98%
of Koreans are enrolled in the National Health Insur-
ance™ and receive regular national health check-ups,
the selection and recruitment bias of our cohort is likely
minimal.”* Third, our study includes only Koreans, and
the results may not be generalisable to other ethnicities.
Studies suggest varying degrees of and varying reasons for
non-adherence of statin among different countries and
ethnicities.”®*® Therefore, the risk association of CVD and
reinitiation may not be the same for other populations.
Lastly, we used serum total cholesterol for the definition

of hypercholesterolaemia. This definition can include
those with high high-density lipoproten cholesterol
(HDL-C) and normal LDL-C levels, or otherwise healthy
individuals, which may have affected the results. However,
our analysis of persistent, discontinued and re-initiated
users and comparison between early initiation and late
initiation groups were all those who had started statin
medication based on the physician’s judgement for need
of statin. Therefore, in retrospect, the high total choles-
terol patients are likely to be high LDL-C patients. Never-
theless, we conducted a sensitivity analysis of individuals
stratified by SCORE. The adverse effects of statin discon-
tinuation and the somewhat preventive effect of statin
reinitiation have been shown to be more remarkable in

Main Stratified by SCORE <3 Stratified by SCORE >3
1.00 —— 1. Persistent User 1.00 —— 1. Persistent User 1.00 —— 1. Persistent User
—— 2. Reinitiator —— 2. Reinitiator —— 2. Reinitiator
099 —— 3. Discontinuer 0.99 9 —— 3. Discontinuer 0.98 —— 3. Discontinuer
0.98
0.96
— 097 -
S So0a
E 0.96 E
0.92

0.95

0.94 0.90

0.93 0.88

0 2 4 6 8 0 2 4 6 8 o 2 4 6 8
Follow-up (years) Follow-up (years) Follow-up (years)
Persistent User Re-initiator Discontinuer Persistent User Re-initiator Discontinuer Persistent User Re-initiator Discontinuer
Person-years 3,557 3,400 11,187 Person-years 2,629 2,805 8,979 Person-years 928 595 2,208
Cases 27 29 106 Cases 21 23 67 Cases 6 6 39
*aHR (95% CI) 1 (ref) 1.34(0.79-2.30) 1.71(1.10-2.67) *aHR (95% CI) 1 (ref) 1.20(0.66-2.20) 1.26(0.75-2.12) *aHR (95% CI) 1 (ref’) 1.48(0.46-4.79) 3.10(1.25-7.66)

p-value 0.2792 0.0179 p-value 0.5532 0.3858 p-value 0.5101 0.0143

Figure 4 Estimated HR for cardiovascular disease based on adherence to statin treatment. *Adjusted for age, sex, body

mass index, blood pressure, smoking habit, alcohol drinking frequency, exercise frequency, socioeconomic status, Charlson
Comorbidity Index, diabetes, number of outpatient visits, atrial fibrillation, aspirin use and NSAID. HRs significant at p<0.050 are
shown in bold. aHR, adjusted HR, NSAID, non-steroidal anti-inflammatory drug.
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the above moderate cardiovascular risk group (SCORE
=3). This demonstrates the reasoning for using statin for
primary prevention in patients with moderate to severe
cardiovascular risk.?* %7

Future directions

From our study results, it is important to provide informa-
tion to patients who need statin for primary prevention
of CVD to use statin early and persistently and reinitiate
if they discontinued. While the CVD risk attenuation of
reinitiation is apparent in our study, our work does not
investigate causes for discontinuation, the dosing and
type of statin when patients reinitiate, nor patients who
discontinue more than once. Further work addressing
these issues is warranted to determine how patients
should reinitiate statin treatment.

CONCLUSION

Early statin initiation among patients with newly diag-
nosed hypercholesterolaemia lowers the risk of CVD
compared with late statin initiation. Among early initi-
ators, statin discontinuation was associated with an
increased CVD risk, but statin reinitiation attenuated the
risk increase in CVD.
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