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HIGHLIGHTS

® Prevalence of statin prescriptions was almost five times higher in 2015 versus 2004.
® Greater initiation of statins for primary prevention, especially since 2007.

® Injtiation of high-intensity statins is uncommon in Hong Kong.

® Patients aged 70-84 years had the highest annual statin initiation rates.

ARTICLE INFO ABSTRACT

Keywords: Background and aims: Clinical practice guidelines recommend specific statin doses for the primary and secondary
Statin prevention of cardiovascular disease. Little is known about how statin utilization and dosing have evolved over
Prescribing time in Hong Kong. The aim of this study was to describe trends in statin prevalence, initiation, and dosing from
Prevalence 2004 to 2015.

Initiation

Methods: Patients receiving public health services, who were prescribed a statin, were included if they received a
lipid test at a single center (n = 58,672). Using the territory-wide electronic health record, prescribed daily
statin dose, nondaily dose frequency, and statin dose intensity were determined for statin prescriptions from
2004 to 2015. Statin prescription prevalence and initiation rates were estimated using the appropriate at-risk
population in the hospital catchment area as the denominator. Prescribed daily doses were stratified by primary
or secondary cardiovascular prevention status to assess changes in statin dosing over time.

Results: The prescription prevalence of statins was higher in 2015 (8.68%; 95% CI, 8.60%-8.75%) as compared
with 2004 (1.82%; 95% confidence interval [CI], 1.78%-1.86%). Initiation rates for new statin users increased
from 2004 to 2013. High-intensity statins were infrequently prescribed. New users generally had higher statin
initiation rates for primary prevention. There were small increases in the prescribed daily doses of statins.
Nondaily statin dosing was infrequent (0.42% of all prescriptions).

Conclusions: The prevalence and initiation of statin prescriptions increased in Hong Kong, and was in part driven
by low-intensity statins for the primary prevention of cardiovascular disease.

Dosing
Primary prevention
Secondary prevention

1. Introduction cause of death [3], while in Hong Kong, heart diseases and cere-

brovascular diseases together comprised 1 in 5 of all registered deaths

Statins are effective for primary and secondary prevention of car- in 2016 [4]. However, scant data are available on the trends in statin
diovascular disease [1,2]. In China, cardiovascular disease is the top prescribing in Hong Kong.
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The potential pharmacokinetic differences in Asian populations
frequently necessitate a lower statin dose to achieve a comparable
cholesterol reduction, as compared with Western populations [5]. In
clinical trials [6,7], high-intensity statins caused an increased frequency
of adverse effects versus lower intensities. Even moderate doses of
simvastatin (40 mg/day) resulted in higher rates of myopathy in Chi-
nese patients in the Heart Protection Study 2-Treatment of HDL to
Reduce the Incidence of Vascular Events (HPS2-THRIVE) trial [8],
which led to the new regulatory authority recommendations that the
lowest dose of simvastatin should be used in Chinese patients [9].

There is also controversy as to whether high-intensity statins pro-
vide additional benefits in Asians. In an observational study of 14 866
Japanese patients who underwent their first coronary revascularization
[10], the incidence of major adverse cardiovascular events, did not
differ between patients prescribed standard statins and “strong” statins.
Similarly, 1355 Chinese patients hospitalized for acute coronary syn-
drome, were randomized to receive a moderate-intensity statin or a
high-intensity [11]. After two years of follow-up, there was no statis-
tically significant difference between the two treatment groups. These
results suggest that there may not be further clinical benefits to high-
intensity statin therapy in most Asians.

Previous local studies show that low- or moderate-intensity statins
are commonly prescribed rather than high-intensity statins [12-14]. In
light of the evolution of clinical practice guidelines and statin safety
concerns, whether there have been changes over time in statin pre-
valence and initiation has not been investigated in Hong Kong. The
objectives of this study were to characterize statin prescription pre-
valence, statin treatment initiation rates, statin prescription dosing and
the cardiovascular prevention status (primary or secondary) of statin
users, in a cohort of Hong Kong patients who received a lipid test, be-
tween 2004 and 2015.

2. Patients and methods
2.1. Data source

We used the data of patients accessing health services within the
Hong Kong Hospital Authority: the statutory body that manages all
publicly funded hospitals and ambulatory clinics in Hong Kong [15].
The Hospital Authority currently delivers primary, secondary, and
tertiary care to the 7.3 million residents of Hong Kong through services
at 42 public hospitals, 47 specialist clinics, and 73 general outpatient
clinics. Electronic health records, including demographics, inpatient
and outpatient data, drug prescribing and dispensing records, diag-
noses, procedures, and laboratory tests are centralized in the Clinical
Data Analysis and Reporting System (CDARS) for practice, research,
and audit purposes. All patient records are anonymized to safeguard
privacy. Hospital diagnosis and procedure data are coded according to
the International Classification of Diseases-9th revision-Clinical Mod-
ification (ICD-9-CM). CDARS has been used extensively to conduct high
quality epidemiological studies. As reported previously [16-19], there
is a high degree of data validity and accuracy. The Institutional Review
Board of the University of Hong Kong/Hospital Authority Hong Kong
West Cluster approved the study, which waived the requirement for
informed patient consent.

2.2. Study participants

There is no widely adopted clinical practice guideline for the
management of blood cholesterol in Hong Kong, thus clinicians routi-
nely order lipid tests as a component of overall cardiovascular risk as-
sessment in patients with cardiovascular risk factors according to var-
ious international guidelines. Our cohort included patients from any
care setting who underwent at least one lipid test (total cholesterol
[TC], low-density lipoprotein cholesterol [LDL-C], high-density lipo-
protein cholesterol [HDL-C], or triglycerides [TG]) at the Queen Mary
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Hospital, Hong Kong West Cluster, from January 1, 2004, to March 3,
2014. Patients were followed from January 1, 2004 to December 31,
2015.

The index date was defined as the date of the first statin prescription
that occurred during the observation period. Patients aged 18 years or
above on the index date were included in the study. We excluded pa-
tients with an unknown date of birth or sex.

The nearest lipid tests preceding the index date were described.
Diagnoses and procedures recorded at any time prior to the index date
plus 7 days were described and categorized based on ICD-9-CM codes
(Supplemental Table 1). This 7-day period after the index date was
applied to allow for sufficient time for application of diagnosis codes
and to better distinguish patients prescribed a statin for secondary
prevention.

2.3. Statin prescriptions and dose intensity analysis

All prescriptions were retrieved for the identification of statin pre-
scriptions amongst the cohort. A statin prescription was defined as any
dispensation of a drug product containing atorvastatin, fluvastatin, lo-
vastatin, rosuvastatin, pravastatin, or simvastatin. Statin prescription
data was analyzed to determine drug name, strength, dose, and fre-
quency. Prescriptions with a missing dose, frequency, or drug strength
were classified as missing and excluded from the dose intensity and
daily prescribed dose analyses (Supplemental Table 2). Nondaily fre-
quency was defined as having a statin prescription with a dosing fre-
quency longer than the usual once daily dosing (e.g. every two days).

Statin dose intensity was defined as per the American College of
Cardiology/American Heart Association 2013 guidelines [20]. High-
intensity was defined as atorvastatin =40mg/day, rosuvastatin
=20 mg/day, or simvastatin =80 mg/day. Simvastatin =80 mg/day
was classified as high-intensity as it reduces LDL-C by approximately
50% in Asians [21]. Moderate-intensity was defined as atorvastatin <
40 mg/day, rosuvastatin < 20 mg/day, simvastatin 11-79 mg/day,
pravastatin =40 mg/day, lovastatin =40mg/day, or fluvastatin
=80 mg/day. Low-intensity was defined as simvastatin <10 mg/day,
pravastatin < 40 mg/day, lovastatin < 40 mg/day, or fluvastatin < 80
mg/day.

2.4. Statin prescription prevalence and initiation

The catchment area for the Queen Mary Hospital includes the
Central and Western, and Southern districts of Hong Kong Island, which
accounts for roughly 7% of Hong Kong's population. We obtained the
land-based non-institutional annual population estimates, stratified by
age and sex, for these two districts from the Census and Statistics
Department of the Hong Kong Special Administrative Region. The pre-
specified age bands in the district dataset did not match the age groups
selected for our study, so we estimated the number of residents in each
age group in the hospital catchment area by using the age distribution
of the mid-year Hong Kong resident population by single age band
(0-85+).

A statin user had at least one statin prescription dispensing date
occurring during a given calendar year. The statin prescription period
prevalence was calculated by taking the total number of patients with
any statin prescription during each calendar year, divided by the annual
total population in the hospital catchment area [22]. Prevalence stra-
tified by statin dose intensity was calculated with the numerator de-
fined as the total number of patients exposed to a statin dose intensity,
divided by the annual total population in the hospital catchment area.
We used the annual estimated catchment area population age groups as
the denominator, to estimate the age-specific prescription prevalence,
and the catchment area population by sex as the denominator, to esti-
mate sex-specific prevalence.

To identify new statin users, we excluded patients with a statin
prescription during a 365-day washout period preceding the index date.
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A washout period of one year is commonly used in statin studies to
identify new users as statins are taken as chronic treatment [23,24].
Patients who had prescriptions for different statin drugs on the index
date (n = 67) or who had the same statin drug but different statin dose
intensities (n = 30) were removed from the new user analysis.

The statin prescription initiation rate was calculated with the nu-
merator being the total number of new statin users in each year and the
denominator representing the appropriate annual population at risk, as
was described previously. Statin initiation was further stratified by sex,
age, and statin intensity. Proportions for prevalence and initiation rate
were rescaled to percentages.

2.5. Primary and secondary prevention of cardiovascular disease

We classified statin users based on the potential reason of statin use
into either primary or secondary prevention of cardiovascular disease.
Secondary prevention was defined by the occurrence of at least one
prior diagnosis code for atherosclerotic cardiovascular disease, defined
as coronary artery disease, cerebrovascular disease, or peripheral artery
disease; or a procedure code for percutaneous coronary intervention,
coronary artery bypass graft surgery, or other coronary revasculariza-
tion (Supplemental Table 1) [25]. Statin users not classified into the
secondary prevention category, were classified into the primary pre-
vention category.

2.6. Statistical analysis

Summary statistics were calculated using frequencies and propor-
tions for categorical data. We calculated the medians and interquartile
ranges or means with standard deviation for continuous variables. We
calculated 95% confidence intervals for the observed prevalence and
initiation rates. Chi-square test for trend in proportions was used to test
for a linear trend in overall statin prescription prevalence. Linear re-
gression was used to test for trend in prescribed statin doses. A p
value < 0.05 was considered statistically significant for all analyses.
Analyses were performed in RStudio (version 1.1.453; RStudio Team,
Boston, MA) using R version 3.5.0 (R Core Team, Vienna, Austria).

3. Results
3.1. Patient characteristics

A total of 145,875 patients who underwent at least one lipid test
between January 2004 and March 2014 were identified. After ana-
lyzing their prescription records, 40.2% of adult patients received at
least one statin prescription during the observation period, and the
majority were classified as primary prevention (Table 1). Most patients
(77%) had a recorded lipid test prior to initiating a statin. There were
slightly more males than females in the cohort and most patients were
aged =40 years at the time of the first statin prescription.

3.2. Prevalence of statin prescriptions

There was an increased trend in statin prescription prevalence (test
for trend in proportions, p < 0.001), and the prevalence of statin
prescriptions increased nearly fivefold from 2004 (prevalence rate,
1.82%; 95% confidence interval [CI], 1.78%-1.86%) to 2015 (pre-
valence rate, 8.68%); 95% CI, 8.60%-8.75%) as shown in Supplemental
Table 3.

Fig. 1 shows statin prescription prevalence stratified by sex, age,
and statin intensity. Males tended to have a higher prevalence of statin
treatment than women, and reached a peak statin prevalence rate in
2015 (prevalence rate, 10.17%; 95% CI, 10.05%-10.29%). When stra-
tified by age group [Fig. 1(C)], the 70-84 year age group had the
highest statin prescription prevalence in every year of the study, and
had the highest prevalence rate in 2015 (prevalence rate, 39.27%; 95%
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Table 1
Characteristics of statin users (n = 58,672).

Characteristics Value®

Sex
Female 27,611 (47.1)

Age
18-39 years 1207 (2.1)
40-54 years 10,615 (18.1)
55-69 years 24,890 (42.4)
70-84 years 19,266 (32.8)
85 years old or greater 2694 (4.6)
Median, (IQR) — yr 65 (18)

Lipid test, mean (SD) — mmol/L"
Total cholesterol 5.51 (1.19)
LDL-C 3.51 (1.02)
HDL-C 1.28 (0.37)
Triglycerides 1.61 (1.32)

Cardiovascular prevention status
Primary prevention
Secondary prevention

Medical history
Coronary artery disease

37,869 (64.5)
20,803 (35.5)

13,186 (22.5)

Cerebrovascular disease 9014 (15.4)
Peripheral artery disease 387 (0.7)
Percutaneous coronary intervention 3740 (6.4)
Coronary artery bypass graft 291 (0.5)
Other revascularization 46 (0.1)
Heart failure 3031 (5.2)
Diabetes 11,516 (19.6)
Hypertension 16,783 (28.6)
Hyperlipidemia 6667 (11.4)
Obesity 430 (0.7)
Renal disease 3187 (5.4)
Rheumatoid arthritis 359 (0.6)
COPD 884 (1.5)
Liver disease 1442 (2.5)

COPD, chronic obstructive pulmonary disease; HDL-C, high-density lipo-
protein cholesterol; IQR, interquartile range; LDL-C, low-density lipoprotein
cholesterol.

@ Data are presented as number (percentage) of patients unless otherwise
indicated.

b Lipid test data prior to the index date available for the following number
of patients: total cholesterol, 45,636; LDL-C, 45,161; HDL-C, 45,300; and
triglycerides 45,595.

CI, 38.8%-39.74%).

Over time, the prescription prevalence of all statin intensities in-
creased [Fig. 1(D)]. The prevalence of moderate-intensity (2004 pre-
valence rate, 1.17%; 95% CI, 1.14%-1.20%) and low-intensity statins
(2004 prevalence rate, 0.67%; 95% CI, 0.65%-0.70%) grew steadily
until 2015, during which the prevalence of low-intensity statins (pre-
valence rate, 4.20%; 95% CI, 4.14%-4.25%) was similar to the pre-
valence of moderate-intensity statins (prevalence rate, 4.60%; 95% ClI,
4.54%-4.65%). There was a small increase in the prescription pre-
valence of high-intensity statins between 2004 (prevalence rate, 0.05%;
95% CI, 0.05%-0.06%) and 2015 (prevalence rate, 0.42%; 95% CI,
0.40%-0.44%).

Simvastatin was consistently the most prescribed statin, and had a
31.9% increase in its share of statin users between 2004 and 2015
(Supplemental Table 4). Atorvastatin and rosuvastatin were the second
and third most commonly prescribed statins. Lovastatin, fluvastatin and
pravastatin together accounted for less than 8% of statin users in 2004,
and their combined total of statin users declined to less than 1% in
2015. There was rapid annual growth in the proportion of rosuvastatin
users at the beginning of the study period, corresponding with its in-
troduction to the Hong Kong market in 2004.

3.3. Statin initiation rates

There were 51 610 statin users who met the definition of new user.
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Fig. 1. Plots showing the estimated statin prescription prevalence rates from 2004 to 2015.
Dashed lines represent the upper and lower bounds of the 95% confidence intervals. (A) Overall prevalence rate for the cohort, (B) prevalence rate stratified
according to sex, (C) prevalence rate stratified according to age, and (D) prevalence rate stratified according to statin dose intensity. Prescriptions with missing dose

are excluded from panel (D).

Statin initiation rates consistently increased from 0.44% (95% CI,
0.42%-0.46%) in 2004 to 1.23% (95% CI, 1.20%-1.26%) in 2013
(Supplemental Table 5). A decrease in initiation rates occurred in 2014
and 2015, likely because our cohort did not continue to enroll patients
with a lipid test after March 2014. When stratified according to age
[Fig. 2(C)], there was a consistent initiation rate for new users under
the age of 40. In contrast, there were increases in initiation rates for the
other age groups, especially in those aged 85+. This age group ex-
perienced a rapid increase in statin therapy initiation between 2004
(initiation rate, 0.99%; 95% CI, 0.77%-1.29%) and 2013 (initiation
rate, 3.92%; 95% CI, 3.57%-4.31%). New users aged 70-84 had the
highest overall statin therapy initiation rates in each year of the study.

When stratified according to dose intensity [Fig. 2(D)], there was a
consistent annual increase in the initiation rate of low-intensity statins.
The initiation rate for moderate- and high-intensity statins remained
stable throughout the study. New user age-specific initiation rates,
grouped by cardiovascular prevention status and age group, are shown
in Fig. 3. New users in each age group generally had higher annual
statin initiation rates for primary prevention of cardiovascular disease,
except for patients 70 years or greater. Patients age 85 + initiated
statins for secondary prevention at a similar or higher rate than primary
prevention in each study year. This age group had increased initiation
rates of statins for primary prevention up until 2012. The overall in-
itiation rates for the three most prescribed statin drugs are presented in
Supplemental Fig. 1. There were shifts in the initiation rates of
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atorvastatin and simvastatin. Simvastatin initiation rates for primary
prevention increased over time until 2014. However, the initiation of
simvastatin for secondary prevention stabilized in 2009 then declined
in 2012. A decline in the use of atorvastatin for secondary prevention
occurred in the early years of our study.

The number of new users represented between 10% and 23% of
total statin users in each year (Supplemental Table 6). New users pri-
marily initiated treatment with simvastatin: over 80% of new users
initiated simvastatin between 2010 and 2015.

3.4. Use of combination statin products and statin prescription dosing

During the study period, there were 1523 330 statin prescriptions
dispensed, and two combination products containing a statin were
available in Hong Kong: Vytorin (ezetimibe and simvastatin; Merck
Sharp & Dohme Ltd) and Caduet (amlodipine and atorvastatin; Pfizer
Inc). Overall, very few prescriptions (< 0.2%) for a combination drug
product containing a statin were dispensed and the number of pre-
scriptions remained stable over time (Supplemental Table 7).

For prescriptions with ascertainable dosing information, only a
small number of statin prescriptions (n = 6352; 0.42%) were for a
nondaily dosing frequency. The proportion of prescriptions with non-
daily dosing seemed to decline slightly over time (Supplemental
Table 2).

Table 2 shows bi-yearly mean prescribed daily doses of statin
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Fig. 2. Plots showing the estimated statin prescription initiation rates for new statin users, from 2004 to 2015.
Dashed lines represent the upper and lower bounds of the 95% confidence intervals. (A) Overall initiation rate for the cohort, (B) initiation rate stratified according to
sex, (C) initiation rate stratified according to age, and (D) initiation rate stratified according to statin dose intensity. Prescriptions with missing dose are excluded

from panel (D).
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prescriptions. For each statin, the mean prescribed daily doses for
secondary prevention were generally higher than the doses prescribed
for primary prevention of cardiovascular disease. There was a trend
towards modestly higher doses of all statins (except fluvastatin) for
secondary prevention of cardiovascular disease. The prescribed doses of
simvastatin for the secondary prevention of cardiovascular disease
peaked in 2010-2011 then stabilized thereafter. For primary prevention
of cardiovascular disease, the prescribed doses of atorvastatin and ro-
suvastatin increased over time while the doses of simvastatin decreased.

4. Discussion

To our knowledge, this is the first study to report statin prescription
prevalence, initiation, and dosing trends in Hong Kong. In 2015, the
statin prescription prevalence was nearly five times greater than in
2004, while the statin prescription initiation rate doubled during the
12-year study period. There were also changes in statin drug choices
and dosages. The most significant finding is that increases in statin
prescribing have been driven by greater use of low- and moderate-in-
tensity statins for the primary prevention of cardiovascular disease.

The prevalence of statin use is lower in Hong Kong as compared
with the United States (US), but appears similar to Taiwan. Kantor et al.
reported on the prevalence of use of statins within 30 days from 1999 to
2012 in the US, using data from the National Health and Nutrition
Examination Survey [26]. The prevalence of statin use was estimated at
11% (95% CI, 9.6%-12%) in 2003-2004 and increased to 17% (95% CI,
15%-19%) in 2011-2012. This contrasts with our results, which show
that statin prevalence reached its highest point at about 9% in 2015,
still lower than the 2003-2004 prevalence estimate from the US. A
lower prevalence of heart disease in Hong Kong (2.1%) [27] than in the
US (6%) explains some of the different in statin prevalence [28]. Since
many East Asian populations have a low prevalence of heart disease, it
is not surprising that our results more closely correspond with those
from Taiwan. Hsieh et al., using a representative sample from Taiwan's
National Health Insurance Research Database, estimated the prevalence
of statin use at 6.3% in 2011 [23]. This is similar to our 2011 estimate
of 5.4%. Thus the increased prevalence of statin treatment in Hong
Kong, seems to be influenced by global guideline recommendations;
such as the 2001 Adult Treatment Panel III in the US [29] and the 2003
European Guidelines on Cardiovascular Disease Prevention [30];
pharmaceutical company marketing; and the increased evidence base
for statins. While the increase in statin prescription prevalence is si-
milar to Taiwan, the timing of the increased uptake of statins in Hong
Kong contrasts with several regions.

The peak in statin therapy initiation rates in Hong Kong occurred
several years later than other regional studies of statin utilization
[23,31,32]. In a Danish cohort, the incidence of statin treatment peaked
in 2008 and started to decline in 2009 [31]. A study from the United
Kingdom, of statin use in primary prevention, found that the peak statin
initiation rate occurred in 2006, followed by a decline then stabilization
in 2011 [32]. In Taiwan, the statin initiation rate in the final year of
study (2011), was 1.8% [23]. Hong Kong deviates from this pattern
with a peak initiation rate occurring in 2013 (1.2%). This gap may be a
result of the lack of Hong Kong specific clinical practice guidelines for
the management of dyslipidemia associated with hypertension or dia-
betes, prior to 2011, delays in funding new drug treatments, concerns
about statin adverse effects, and the limited evidence about the risks
and benefits of statins in Asian populations.

The development of the Hong Kong primary care reference frame-
works for lipid management in patients with diabetes and hypertension
in 2011, likely contributed to increased statin initiation rates, particu-
larly for low-intensity statins for the primary prevention of cardiovas-
cular disease [33]. These reference frameworks recommend initiating
statin therapy with low- or moderate-intensity statins (e.g. simvastatin
10 mg/day, atorvastatin 10 mg/day, rosuvastatin 5mg/day), based on
the patient's cardiovascular risk [34,35]. Greater awareness of
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cardiovascular risk assessment and guidance to prescribe statins has
supported prescribers to initiate statins for primary prevention.

Over time, we observed modest increases in the prescribed daily
doses of most statins. As expected, the mean daily statin doses used for
patients classified as secondary prevention, are higher than those used
for patients classified as primary prevention. Increased prescribed daily
doses of statins have been described in European studies [36,37].
Walley et al. reported increases in European prescribed daily doses of
statins between 2000 and 2003 [37]. When comparing our results with
this study, the mean daily doses of statins were comparatively lower,
and increases occurred over a 12-year period. Statin dosing in Hong
Kong appears to be conservative, as we observed decreased initiation of
higher potency statins (atorvastatin and rosuvastatin) and steady in-
creases in the initiation of simvastatin for both primary and secondary
prevention. It can be postulated that the gradual increase in statin doses
observed in this study may have been influenced by the potential ad-
verse effects of statins.

Prescribers have gained greater awareness of the adverse effects of
statins, notably with high-intensity simvastatin. In 2011, the US Food
and Drug Administration warned about the risks of rhabdomyolysis
associated with simvastatin 80 mg/day [38]. Interestingly, the peak in
mean simvastatin doses, for both primary and secondary prevention,
seems to align with the timing of the regulatory warning in 2010-2011.
Furthermore, the initiation rate of moderate- and high-intensity statins
remained stable after 2011. Taken together, the data in later years of
our study, suggest that prescribers often balance the risks and benefits
of statin treatment by initiating low-intensity statins.

Adults 70 years and older comprised just over a third of our study
population and as a group have the highest statin prevalence and in-
itiation rates. Interestingly, in patients 70-84 years, statin initiation for
primary prevention overtakes initiation for secondary prevention in
2011, with continued increase then stabilization in 2014 (Fig. 3). In the
85 + age group, we observed a rapid increase in the prevalence of
statin therapy from 2004 (~3%) to 2015 (~36%). In this age group,
the statin initiation rate progressively increased to about 4% in 2013:
around one-third to one-half of patients (depending on the year) started
statins for primary prevention. Initiating statins in patients older than
75 years, for primary prevention of cardiovascular disease, remains
controversial given the lack of evidence from randomized controlled
trials [39]. A recent post hoc analysis from the Antihypertensive and
Lipid-Lowering Treatment to Prevent Heart Attack Trial-Lipid-Low-
ering Trial (ALLHAT-LLT) of pravastatin vs usual care, did not show any
benefit for pravastatin when used for primary prevention in adults 65
years and older [40]. In addition, real-world data from a population-
based cohort study suggests that patients over the age of 74 years
without type 2 diabetes who initiate statins, obtain no reduction in the
risk of atherosclerotic cardiovascular disease or total mortality [41].
The observed statin prescribing for primary prevention in the elderly in
our cohort reflects the fact that as the population ages, older people are
at even greater risk of experiencing a cardiovascular outcome and
would, according to clinical guidelines and risk calculators, qualify for
statin therapy. However, this group of patients may be less likely to
benefit from statin treatment for primary prevention of cardiovascular
disease. Additional research assessing the clinical outcomes of statin use
in the elderly is required, since clinicians appear to be increasingly
prescribing statins to a group of patients who may derive minimal
benefit from treatment.

There are several limitations of this study. Certain components of
electronic drug orders may be free-text entries recorded by front-line
healthcare professionals. We could not ascertain dosing information for
some prescriptions as this information was missing or uninterpretable.
Regardless, 88% of the total prescriptions were included in the dose
intensity analysis. For our selected cohort, all inpatient and outpatient
prescriptions within the public health system were included, effectively
capturing statin utilization and initiation for both the primary and
secondary prevention of cardiovascular disease.
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Further, our results likely represent an underestimation of the “true”
prevalence and initiation of statins, since our sample does not include
data from the private healthcare system (most primary care and private
specialist physicians). Hospital Authority formulary guidelines limit
statin choices and recommend simvastatin as the first-line statin. Thus,
the choice of prescribed statins in our study may not be entirely gen-
eralizable to the private healthcare sector.

Areas for additional research include patterns of use of all lipid
lowering drugs (e.g. ezetimibe, fibrates) in the Hong Kong population to
provide a comprehensive estimate of the population prescribing pre-
valence of all lipid lowering drugs. This information will better inform
clinicians about the potential for over or under use of lipid lowering
drugs, in various at-risk groups of patients.

Statin prescribing prevalence and initiation generally increased
from 2004 to 2015, with most patients receiving low- or moderate-in-
tensity statins. Initiation of statins for primary prevention occurred
more frequently in later years. Further investigation into the patterns of
use of non-statin lipid lowering drugs and the use of statins in the el-
derly, will further our understanding about the current approach to
cardiovascular risk reduction in Hong Kong.
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