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Summary

OBJECTIVE: To analyse utilisation patterns of lipid-lower-
ing drugs and the related costs in Switzerland between the
years 2013 and 2019.

METHODS: We conducted a retrospective descriptive
study using administrative claims data of persons aged
≥18 years enrolled with the health insurance company
Helsana. To enable statements at the Swiss population
level, results were extrapolated according to age, sex and
canton of residence.

RESULTS: The overall prevalence of patients taking lipid-
lowering drugs rose from 8.9% (n = 736,174) in 2013 to
11.6% (n = 841,682) in 2019, but varied markedly across
regions, with highest values in Ticino and lowest values
in Zurich. More than every third individual aged ≥65 years
was treated with a lipid-lowering drug in 2019. Statins
were by far the most commonly used drugs (>90% of pre-
scriptions), followed by ezetimibe, fibrates and PCSK9 in-
hibitors. We observed a trend towards the prescription of
more potent statins (atorvastatin, rosuvastatin) in recent
years. Total costs of lipid-lowering drugs increased from
CHF 222 million in 2013 to CHF 230 million in 2019
(+3.5%), whereas annual per capita costs decreased from
CHF 302 in 2013 to CHF 273 in 2019 (−9.4%).

CONCLUSION: The increasing use of lipid-lowering drugs
reflects current therapeutic guidelines, but results in high
costs for the healthcare system.

Introduction

Cardiovascular diseases (CVD) are the leading cause of
death in Switzerland, accounting for almost a third of all
deaths [1]. They are responsible for 15.6% and 9.1% of po-
tential years of life lost in males and females, respectively
[2]. However, the burden of CVD is not only a health issue,
but also an increasing economic challenge to the health-
care system. It has been estimated that up to 19% of total
healthcare expenditure in selected high-income European
countries is attributable to CVD [3].

Numerous genetic, epidemiological and clinical studies
provide compelling evidence that high plasma levels of
low-density lipoprotein cholesterol (LDL-C) cause the de-
velopment of atherosclerotic CVD, and that any mecha-
nism of lowering LDL-C should reduce the risk of cardio-
vascular events [4].

To reach the recommended LDL-C target values, along
with lifestyle modifications, most patients at high cardio-
vascular risk need lipid-lowering drugs. Primarily three
drug classes with different mechanisms of action are used:
statins (inhibition of cholesterol synthesis in the liver), eze-
timibe (inhibition of intestinal cholesterol absorption), and
proprotein convertase subtilisin/kexin type 9 (PCSK9) in-
hibitors (promotion of cholesterol disposal via LDL-C re-
ceptors in the liver). If, besides LCL-C, triglycerides also
are elevated, in selected cases the prescription of fibrates
can be reasonable (regulation of lipid metabolism-related
gene expression) [5].

Despite their widespread use, to date little is known about
utilisation patterns and related costs of lipid-lowering
drugs in Switzerland.

The aim of this study was to characterise patients receiving
a lipid-lowering therapy and to analyse filled prescriptions
and costs of different lipid-lowering agents over time
based on administrative claims data provided by the Swiss
health insurance company Helsana.

Methods

Study design and data source
We conducted a retrospective descriptive study using ad-
ministrative claims data of adult persons (age ≥18 years)
enrolled with the Swiss health insurance company Hel-
sana.

In Switzerland, basic health insurance is compulsory for
all residents, and insurers are obliged to accept every ap-
plicant. Insurance companies are private, but they all must
offer the same benefits covered under the basic insurance
policy. The Helsana group is one of Switzerland’s leading
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Table 1:
Lipid-lowering drug classes and active substances with anatomical therapeutic chemical (ATC) classification system codes.

Drug class Active substance ATC code Combinations approved in Switzerland ATC code

Statins Atorvastatin C10AA05 Atorvastatin + ezetimibe C10BA05

Atorvastatin + amlodipine C10BX03

Atorvastatin + perindopril C10BX15

Atorvastatin + amlodipine + perindopril C10BX11

Rosuvastatin C10AA07 Rosuvastatin + ezetimibe C10BA06

Simvastatin C10AA01 Simvastatin + ezetimib C10BA02

Simvastatin + fenofibrate C10BA04

Pravastatin C10AA03

Fluvastatin C10AA04

Pitavastatin C10AA08

Ezetimibe Ezetimibe C10AX09 Ezetimibe + atorvastatin C10BA05

Ezetimibe + rosuvastatin C10BA06

Ezetimibe + simvastatin C10BA02

PCSK9 inhibitors Evolocumab C10AX13

Alirocumab C10AX14

Fibrates Bezafibrate C10AB02

Fenofibrate C10AB05 Fenofibrate + simvastatin C10BA04

Gemfibrozil C10AB04

PCSK9 = proprotein convertase subtilisin/kexin type 9

health insurers, providing some 1.2 million residents
across all 26 cantons with basic insurance (approximately
14% of the overall Swiss population, year 2019).

Helsana’s administrative claims data are considered com-
plete and reliable, and have been widely used in health re-
search. The recorded variables include patient demograph-
ics, postal codes and all claims sent to Helsana for
reimbursement, such as diagnostic assessments, medical
treatments and drug prescriptions (labelled according to
the anatomical therapeutic chemical [ATC] classification
system). Hospital diagnoses are also available as diagno-
sis-related groups (DRGs).

The database is located at Helsana and access was granted
to an anonymised dataset containing the relevant parame-
ters for this study.

Lipid-lowering drugs
We identified prescriptions of lipid-lowering drugs filled
between 1 January 2013 and 31 December 2019 in the out-
patient sector (public pharmacies, medical practices, out-
patient clinics) using ATC codes (table 1). The time period
was selected based on data availability.

We restricted our analyses to statins, ezetimibe, PCSK9 in-
hibitors and fibrates. Other lipid-lowering agents such as
bile acid sequestrants and nicotinic acid were not assessed,
since they no longer play a relevant role in the treatment of
dyslipidaemias owing to their limited efficacy and tolera-
bility.

We defined prescriptions of atorvastatin ≥40 mg or rosu-
vastatin ≥20 mg as high-intensity statin therapy [6].

Patients with filled prescriptions, number of filled pre-
scriptions and costs
We assessed the number and prevalence of patients with
filled prescriptions of lipid-lowering drugs, the number of
filled prescriptions of lipid-lowering drugs and the result-
ing total and per capita costs (in Swiss francs [CHF]).
Costs were not adjusted for inflation, since inflation was
negligible in Switzerland over the study period.

Depending on the analysis, we stratified by drug class, ac-
tive substance, year of prescription, sex, age group and
the seven major statistical regions of Switzerland (Lake
Geneva region, Espace Mittelland, North-West Switzer-
land, Zurich region, Eastern Switzerland, Central Switzer-
land, and Ticino).

Therapy switching, augmentation and discontinuation

Follow-up of patients with a first-time statin prescription
We identified patients who filled a statin prescription for
the first time in the year 2017 and who were continuously
enrolled with Helsana from at least 12 months before until
24 months after their first-time statin prescription. This
minimum period of enrolment was required to increase
the likelihood of including incident (first-time) rather than
prevalent statin users, to enable applying the definitions
of therapy switching, augmentation and discontinuation as
described in table 2, and to assess the presence or ab-
sence of cardiovascular events within a reasonable time
frame before and after the first-time statin prescription
(see below). For this analysis, we did not consider patients
with a first-time statin prescription in earlier years, since
their options for therapy switching and augmentation were
not comparable (PCSK9 inhibitors became available in
Switzerland in 2016).

Table 2:
Definitions of therapy switching, augmentation, and discontinuation.

Definition

Therapy
switching

Prescription of another lipid-lowering drug (other
statin or other drug class) without a following pre-
scription of the initial statin (switching to another
statin) or any statin (switching to another drug class)
within 6 months

Therapy aug-
mentation

Prescription of an additional lipid-lowering drug of
another drug class (within 6 months after the first-
time prescription of another lipid-lowering drug, at
least one further prescription of any statin was re-
quired)

Therapy dis-
continuation

No further prescription of any lipid-lowering drug
within 6 months after the first-time statin prescription
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We excluded patients who received another lipid-lowering
drug (ezetimibe, a PCSK9 inhibitor or a fibrate) within 12
months before or on the day of the first-time statin pre-
scription.

During a follow-up period of 18 months, we determined
the proportions of patients who underwent switching, aug-
mentation or discontinuation of the lipid-lowering treat-
ment (see definitions provided in table 2). Furthermore, we
assessed the average number of prescriptions of statins and
lipid-lowering drugs overall per patient as well as the num-
ber of different lipid-lowering substances and drug classes
used until the therapy was changed or discontinued.

We stratified the analyses by the presence or absence of
a cardiovascular event within 12 months before or 18
months after the first-time statin prescription. Using Swiss-
DRG flat-fee reimbursement codes, cardiovascular events
were defined as transient ischaemic attack/stroke (B39A-
C; B69A-D; B70A-K) and myocardial infarction (F41A-B;
F60A-B) [7].

Previous treatment and follow-up of patients with a first-
time PCSK9 inhibitor prescription
We identified patients who filled a PCSK9 inhibitor pre-
scription for the first time in the year 2018 and who were
continuously enrolled with Helsana from at least 5 years
before until 12 months after their first-time PCSK9 in-
hibitor prescription. Before 2018, there was only a small
number of patients with a first-time PCSK9 inhibitor pre-
scription on the database. The minimum period of enrol-
ment was required to increase the likelihood of including
incident (first-time) rather than prevalent PCSK9 inhibitor
users and to allow for an adequate observation time of pre-
treatment, follow-up treatment and presence or absence of
cardiovascular events.

During the observational period, we examined the entire
lipid-lowering drug therapy and assessed cardiovascular
events (definition see above; because of the small number
of patients, we did not perform stratified analyses).

Statistical analysis
We applied descriptive statistics and reported results as
counts and proportions. Where applicable, we tested dif-
ferences between groups for statistical significance at the
alpha level of 0.05 using chi-square tests.

To enable statements at the Swiss population level, we ex-
trapolated the number of patients with filled prescriptions,
the number of filled prescriptions and costs of lipid-low-
ering drugs according to age, sex, and canton of residence
using data on balancing of risks provided by the Gemein-
same Einrichtung KVG (Joint Institution under the Feder-
al Health Insurance Act). These annually published data
are based on the entire pool of insured persons (including
the offered benefits) from all health insurance companies
in Switzerland [8].

The analyses on therapy switching, augmentation and dis-
continuation solely refer to the described subgroups of the
Helsana population (no extrapolation).

We performed all analyses with SAS 9.4 software (SAS In-
stitute, Cary, NC).

Results

Patients with filled prescriptions, number of filled pre-
scriptions and costs
Table 3 displays the number of patients with filled pre-
scriptions, the number of filled prescriptions, total costs
and per capita costs of lipid-lowering drugs by drug class
between the years 2013 and 2019.

Patients with filled prescriptions
In 2019, 841,682 adults received a lipid-lowering drug
(extrapolated to the Swiss population level). This corre-
sponds to a treatment prevalence with lipid-lowering drugs
of 11.6% (males: 13.7%; females: 9.6%; p <0.0001).
Among individuals aged 65 years or older, more than every
third person was treated with a lipid-lowering drug (fig.
1). Regional differences in the prevalence of patients under
therapy with lipid-lowering drugs are depicted in figure 2.
We found the highest treatment prevalence in Ticino, the
lowest in the Zurich region.

The prevalence of patients taking lipid-lowering drugs in-
creased between 2013 and 2019, in particular between
2018 and 2019 (2013: 8.9%; 2018: 9.4%; 2019: 11.6%; p
<0.0001). The average age of these patients rose from 67.5
years (SD [standard deviation] 29.5) in 2013 to 68.6 years
(SD 30.5) in 2019. The large majority used statins, with a
percentage growth of +13.9% over the study period. The
percentage growth of patients on ezetimibe (+115.9% be-
tween 2013 and 2019) and PSCK9 inhibitors (+439.2% be-
tween 2016 and 2019) was markedly higher; however ab-
solute numbers were still at a low level in 2019 compared
with statins. A decrease in the number of patients was seen
for fibrates (−11.5% between 2013 and 2019) (table 3).

Number of filled prescriptions
In parallel with the number of patients, the number of filled
prescriptions of lipid-lowering drugs continuously rose be-
tween 2013 and 2019 (+25.5%). Throughout the study pe-
riod, statins were by far the most commonly used drug
class (>90% of prescriptions), followed by ezetimibe, fi-
brates and PCSK9 inhibitors (see table 3). At the level of
active substances, we observed a trend towards the pre-
scription of more potent statins (atorvastatin, rosuvastatin)
in recent years (fig. 3).

Relative to all statin prescriptions (originator and generic
products), the proportion of generic statins increased from

Figure 1: Prevalence of patients with ≥ 1 filled prescription of any
lipid-lowering drug in the year 2019 (n= 841682), by age and sex,
extrapolated to the Swiss population level.
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Figure 2: Relative deviation of the prevalence of patients with ≥1 filled prescription of a lipid-lowering drug from the Swiss average in the year
2019, by major statistical region and drug class, extrapolated to the Swiss population level. PCSK9 = proprotein convertase subtilisin/kexin
type 9

55.0% in 2013 to 81.6% in 2019. Generics of ezetimibe
became available in 2017 and accounted for 23.9% of all
ezetimibe prescriptions in 2019. There were no generics of
PCSK9 inhibitors or fibrates on the market.

Costs
In 2019, total costs of lipid-lowering drugs amounted to
CHF 230,040,365, which corresponds to 3.0% of overall
drug costs covered by the basic health insurance in the out-
patient sector.

The annual per capita costs of lipid-lowering drugs de-
creased from CHF 302 in 2013 to CHF 273 in 2019
(−9.4%). As a consequence, the total costs only slightly
increased between 2013 and 2019 (+3.5%), despite the
marked growth in prescriptions including the high-priced
PSCK9 inhibitors (table 3).

Therapy switching, augmentation and discontinuation

Follow-up of patients with a first-time statin prescription
We included 16,668 patients in the analysis who filled a
statin prescription for the first time in the year 2017. The
average age was 66.1 years (SD 12.5), and 51.8% were
male. During the 12 months before and 18 months after

the first-time statin prescription, 8.5% experienced a car-
diovascular event.

Within 18 months after the first-time statin prescription,
11.1% switched to another statin and 1.8% to another lipid-
lowering drug class (mostly ezetimibe); 3.6% received an
additional lipid-lowering drug (mostly ezetimibe) and
22.9% discontinued their lipid-lowering therapy.

On average, therapy switching to another drug class and
therapy augmentation occurred after 2.4 (SD 1.7) and 2.9
(SD 1.8) statin prescriptions (all substances), respectively;
therapy discontinuation was observed after 1.5 prescrip-
tions (SD 0.8) of any lipid-lowering agent. Before therapy
switching to another drug class, augmentation or discon-
tinuation, fewer than two different statins (different sub-
stances) were used.

Compared with patients without a cardiovascular event,
therapy augmentation was significantly more frequent, and
discontinuation significantly less frequent among patients
with a cardiovascular event. The latter also significantly
more often switched to another statin, but not to another
lipid-lowering drug class (table 4).
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Previous treatment and follow-up of patients with a first-
time PCSK9 inhibitor prescription
We included 130 patients in the analysis who filled a PC-
SK9 inhibitor prescription for the first time in the year

Figure 3: Filled prescriptions of statins in the years 2013 (n =
2,030,703) and 2019 (n = 2,494,695), by active substance, extrap-
olated to the Swiss population level.

2018. The average age was 63.7 years (SD 10.4), and
60.0% were male. During the 5 years before and 12 months
after the first-time PCSK9 inhibitor prescription, two pa-
tients experienced a cardiovascular event.

Most patients (93.1%) were previously treated with a statin
(on average 10.8 [SD 7.4] prescriptions of 2 [SD 1.1] dif-
ferent active substances). However only 55.4% of these re-
ceived a high-intensity statin therapy (atorvastatin ≥40 mg
or rosuvastatin ≥20 mg). Ezetimibe was used as a pre-treat-
ment in 64.6% of all patients (on average 4.1 [SD 5.6] pre-
scriptions); 60.8% were on both a statin and ezetimibe be-
fore the first PCSK9 inhibitor prescription.

After initiation of the PCSK9 inhibitor, only a minority
continued the previous statin/ezetimibe therapy (statin:
39.2%; ezetimibe: 23.1%; statin plus ezetimibe: 11.5%).

Within 12 months after the first-time PCSK9 inhibitor pre-
scription, on average 7.8 (SD 4.3) further prescriptions of
this drug class followed. After 3, 6 and 9 months, 86.2%,
80.8% and 75.4%, respectively, were still under treatment
with a PCSK9 inhibitor. Five patients switched to another
PCSK9 inhibitor (other active substance).

Discussion

In the present study, we analysed utilisation patterns of
lipid-lowering drugs and related costs in Switzerland be-
tween the years 2013 and 2019.

The prevalence of lipid-lowering drug use in the Swiss
adult population rose from 8.9% in 2013 to 11.6% in 2019.
Also in other countries, the use of lipid-lowering drugs in-
creased over time [9-15]. Factors that could have influ-

Table 3:
Patients with filled prescriptions, filled prescriptions, and costs of lipid-lowering drugs between the years 2013 and 2019, by drug class, extrapolated to the Swiss population lev-
el.

2013 2016 2017 2018 2019 Change since 2013** (%)

Overall

Patients (n) 736,174 810,510 822,470 828,505 841,682 +14.3

Prescriptions (n) 2,145,969 2,444,393 2,495,575 2,615,894 2,694,247 +25.5

Total costs (CHF) 222,172,326 251,912,823 251,094,595 224,390,672 230,040,365 +3.5

Per capita costs (CHF) 302 311 305 271 273 −9.4

Statins

Patients (n) 717,894 789,464 799,894 804,759 817,521 +13.9

Prescriptions (n) 2,030,703 2,288,759 2,318,124 2,426,592 2,494,695 +22.8

Total costs (CHF) 207,334,621 228,442,516 219,493,810 193,404,439 195,306,795 −5.8

Per capita costs (CHF) 289 289 274 240 239 −17.3

Ezetimibe

Patients (n) 54,762 72,835 84,446 99,598 118,237 +115.9

Prescriptions (n) 157,058 210,664 240,221 295,125 357,485 +127.6

Total costs (CHF) 32,615,892 42,901,445 47,307,671 45,140,417 50,763,128 +55.6

Per capita costs (CHF) 596 589 560 453 429 −27.9

PCSK9 inhibitors*

Patients (n) - 692 1760 2631 3729 +439.2

Prescriptions (n) - 2262 8323 13,855 21,139 +834.7

Total costs (CHF) - 2,019,598 7,781,225 12,593,322 17,670,522 +775.0

Per capita costs (CHF) - 2920 4422 4787 4739 +62.3

Fibrates

Patients (n) 18,781 19,203 18,620 17,221 16,619 −11.5

Prescriptions (n) 51,989 52,468 51,247 48,193 46,456 −10.6

Total costs (CHF) 3,508,667 3,236,380 3,158,290 2,920,252 2,762,876 −21.3

Per capita costs (CHF) 187 169 170 170 166 −11.0

CHF = Swiss francs; PCSK9 = proprotein convertase subtilisin/kexin type 9

*Approved in Switzerland since 2016; ** PCSK9 inhibitors since 2016
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enced the growth in lipid-lowering drug utilisation include
demographic changes such as population ageing, pharma-
ceutical industry marketing, health authority programmes
and the release of new guidelines promoting lower LDL-C
target values and thereby extending the number of patients
eligible for a lipid lowering therapy [5, 9].

Of note, in international comparisons, the prevalence of
lipid-lowering drug use is still relatively low in Switzer-
land. In Germany, 9.9% of 18–79-year-olds were treated
with lipid-lowering drugs between 2008 and 2011 [13]. In
Ireland (2009–2011) [16], the United States (2011–2012/
2004–2013) [14, 15], and Australia (2016) [10], more than
40% of the population aged 65 years or older received
lipid-lowering drugs, whereas this proportion was around
one third in Switzerland according to our study.

The prevalence of lipid-lowering drug use was lower in
females than males across all age groups and observation
years, which was likewise seen in several other studies
[10, 11, 13, 15-18]. This may indicate undertreatment of
females, given that prevalences of hypercholesterolaemia
and other cardiovascular risk factors are comparable for
both sexes [19]. Although awareness about CVD preven-
tion in women has risen over the last decades, sex-related
disparities in cardiovascular health care still persist and
need to be further addressed in the future [20, 21]. Beyond
that, adverse side effects of statins are more common in fe-
males and can lead to discontinuation of therapy [22].

The average age of patients taking lipid-lowering drugs
steadily increased between 2013 and 2019. Whereas in the

past there was uncertainty about the efficacy and safety
of statins among older people, recent evidence speaks in
favour of a benefit irrespective of age, if occlusive vascular
disease is present (i.e., secondary prevention). In patients
without vascular disease (i.e., primary prevention) there is
less evidence of benefit [23].

Relative to the Swiss average, we found a higher preva-
lence of use of most lipid-lowering drug classes in the
Italian-speaking and French-speaking parts of Switzerland
(Ticino and Lake Geneva region), and a lower prevalence
in the Zurich region and Eastern Switzerland. This is in
line with findings from the Swiss Health Survey 2007,
which reported higher and lower dyslipidaemia screening
and treatment rates in the mentioned regions, respectively.
The regional differences cannot be accounted for by dif-
ferences in population characteristics such as sex, age and
educational level, but may partly be due to differing local
habits and health policies [24].

The frequencies of use of different lipid-lowering drugs
reflect valid therapeutic guidelines [5, 25, 26]. As first-
line treatments, statins were by far the most commonly
invoiced drug class. Prescriptions of ezetimibe (second-
line treatment) and PCSK9 inhibitors (third-line treatment)
were at a comparatively low level, but showed a marked
relative increase over the study period. In 2015, results
from the IMPROVE-IT trial were published, providing ev-
idence that adding ezetimibe to a statin leads to incremen-
tal lowering of LDL-C and significantly improves cardio-
vascular outcomes compared with a statin alone [27]. This
supports the use of ezetimibe not only in patients with

Table 4:
Switching, augmentation and discontinuation of the lipid-lowering therapy among patients in the Helsana population with a first-time statin prescription in the year 2017 during a
follow-up period of 18 months.

Patients overall (n
= 16,668)

Patients without a cardiovascular
event* (n = 15,243)

Patients with a cardiovascular
event* (n = 1425)

p-value

Therapy switching

Switch to another statin

Total, n (%) 1845 (11.1) 1627 (10.7) 218 (15.3) <0.0001

Statin prescriptions until 1st switch, mean (SD) 2.0 (1.4) 2.0 (1.3) 2.3 (1.6)

Switch to another drug class

Total, n (%) 301 (1.8) 284 (1.9) 17 (1.2) 0.07

Switch to ezetimibe, n (%) 244 (1.5) 229 (1.5) 15 (1.1)

Switch to PCSK9 inhibitor, n (%) 24 (0.1) 23 (0.2) 1 (0.1)

Switch to fibrate, n (%) 55 (0.3) 53 (0.4) 2 (0.1)

Different statins until 1st switch, mean (SD) 1.3 (0.6) 1.3 (0.6) 1.9 (1.0)

Statin prescriptions (all substances) until 1st switch, mean
(SD)

2.4 (1.7) 2.4 (1.7) 3.1 (1.7)

Therapy augmentation

Total, n (%) 605 (3.6) 515 (3.4) 90 (6.3) <0.0001

Addition of ezetimibe, n (%) 585 (3.5) 497 (3.3) 88 (6.2)

Addition of PCSK9 inhibitor, n (%) 7 (0.0) 5 (0.0) 2 (0.1)

Addition of fibrate, n (%) 26 (0.2) 24 (0.2) 2 (0.1)

Different statins until augmentation, mean (SD) 1.2 (0.4) 1.2 (0.4) 1.2 (0.4)

Statin prescriptions (all substances) until augmentation,
mean (SD)

2.9 (1.8) 2.8 (1.7) 3.4 (2.0)

Therapy discontinuation

Total, n (%) 3823 (22.9) 3599 (23.6) 224 (15.7) <0.0001

Different statins until discontinuation, mean (SD) 1.0 (0.2) 1.0 (0.2) 1.1 (0.3)

Different classes of lipid-lowering drugs until discontinuation,
mean (SD)

1.0 (0.1) 1.0 (0.1) 1.0 (0.0)

Lipid-lowering drug prescriptions (all drug classes) until dis-
continuation, mean (SD)

1.5 (0.8) 1.4 (0.8) 1.8 (0.9)

PCSK9 = proprotein convertase subtilisin/kexin type 9; SD = standard deviation

* Observation period: 12 months before until 18 months after first-time statin prescription
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statin intolerance, but also as an adjunct therapy in pa-
tients who cannot reach their LDL-C target values with a
statin monotherapy. In 2016, PCSK9 inhibitors came on-
to the market; these are generally well tolerated and high-
ly effective. However, because of the high costs, their use
is currently limited to selected patients. Fibrates are only
recommended in specific situations in patients with hyper-
triglyceridaemia and became less important over time [5,
26].

Although there was a trend towards the prescription of
more potent statins in recent years, still too few patients
appear to receive a high-intensity statin therapy. In a study
based on data from Swiss general practices, only 49.6%
of statin-treated patients achieved the recommended LDL-
C target values according to their assigned cardiovascular
risk category (statin treatment intensity was high for
39.0%) [28].

Within 18 months after the first-time statin prescription,
about every tenth patient in the Helsana population
switched to another statin, and every fifth patient discon-
tinued the lipid-lowering therapy. Common reasons for
statin switching or discontinuation are drug-drug interac-
tions and adverse effects, particularly muscle symptoms,
which affect 7–29% of patients on statins [29]. Alternative
explanations for the relatively high discontinuation rate
could be poor understanding of the necessity of therapy
from the patients’ side or initial treatment indications that
were subsequently not confirmed. Indicative of this might
be the facts that patients had on average only 1.5 prescrip-
tions of a single lipid-lowering drug until discontinuation,
and only a minority was switched to an alternative drug
class as suggested by therapeutic guidelines in the case of
statin intolerance [5, 26]. Therapy augmentation with an
additional lipid-lowering drug was implemented in 3.6%
of patients. Bearing in mind that around half of statin-treat-
ed patients in Switzerland do not achieve LDL-C target
values [28], this option does not seem to be sufficiently
considered.

As required by the Swiss Federal Office of Public Health
[30], the large majority of patients insured with Helsana
tried two different statins before the first-time prescription
of a PCSK9 inhibitor. However, just over half obtained
a high-intensity statin therapy. One could therefore con-
clude that pre-treatment with statins was often not ade-
quate, but it should be noted that in a number of patients,
intolerance to high-dose statins may have been the explicit
reason for prescribing a PCSK9 inhibitor. Statin intoler-
ance might also explain why – contrary to the ESC/EAS
recommendations [5, 25, 26]– statins were not continued
in most patients after starting a PCSK9 inhibitor. Nine
months after the first-time PCSK9 inhibitor prescription, a
quarter of patients had stopped the drug again, likely due
to non-achievement of defined treatment targets [30]. The
occurrence of adverse drug effects or discomfort with sub-
cutaneous drug administration might be alternative expla-
nations for therapy discontinuation in individual patients.

Total costs of lipid-lowering drugs rose only slightly over
past years, despite the marked increase in the number of
patients and prescriptions and the new approval of the
high-priced PCSK9 inhibitors. This is attributed to the in-
creasing use of lower-cost generic drugs. Nevertheless, the
potential for cost savings through generics is not yet fully

exploited; the prescription of generics could be further fos-
tered.

Our analyses rely on administrative claims data and have
a number of limitations. Recorded drug prescriptions do
not confirm that the patients have actually taken the drugs.
Moreover, the invoiced dose strengths of statins do not
necessarily correspond to the dose strengths used, since
sometimes half tablets are prescribed to save costs. Hence,
the proportion of patients on high-intensity statin therapy
was possibly overestimated. We could not assess drugs
dispensed in the inpatient sector (owing to flat-fee reim-
bursement of inpatient episodes) and drugs paid for out-
of-pocket. However, the latter is unlikely to be relevant,
because lipid-lowering drugs are not available over-the-
counter, usually prescribed for the long-term and fully cov-
ered by the mandatory health insurance. As therapy indi-
cations and LDL-C values are not captured in the Helsana
database, it was not possible to evaluate the appropriate-
ness of prescriptions and therapeutic outcomes on an indi-
vidual level. Information on socio-economic status was not
available, and it is therefore difficult to estimate whether
our study population is representative of the Swiss popula-
tion in this respect.

In conclusion, lipid-lowering drugs make a major contribu-
tion to prevent cardiovascular events. Their increasing use
reflects current therapeutic guidelines, but results in high
costs for the health care system.
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