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Abstract

Cardiovascular diseases are the main causes of death, and statins can reduce

the risk of major vascular events. Lithuania is among the European countries

with the highest cardiovascular mortality despite a rapidly increasing use of

statins. Previous reviews have shown the problem of poor patient adherence,

but there are limited studies from Eastern European countries. The aim of this

study was to evaluate treatment persistence in new users of statins in

Lithuania and to investigate factors associated with persistence. Dispensed pre-

scriptions from patients aged >18 years old initiated on statins in 2018–2019
were included, and data were obtained from a national health insurance fund.

Persistence was assessed by the proportion of patients who still had statins dis-

pensed 1 year after the first dispensing. Factors associated with persistence

were assessed using logistic regression. A total of 104 726 patients (41.3% men)

were initiated on statin treatment. Only 41% of them continued statin use

1 year after initiation. Factors associated with higher persistence rate were

older age, higher dose of statin, use of other medicines and use of statins as

secondary prevention. Low persistence to statin therapy needs to be recognized

by healthcare workers, pharmacists and policy makers to address this

problem.
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1 | INTRODUCTION

Cardiovascular diseases (CVD) are attributable to more
than 3.9 million deaths annually in Europe. CVD is the
main cause of death in most European countries.1

The Baltic states, along with Romania, have the highest
mortality rates of CVD in the European Union, compris-
ing 50%–60% of all deaths.2 For CVD prevention, it is

important to lower low-density lipoprotein cholesterol
(LDL-C), and for the treatment of dyslipidaemia, statins
remain the first-choice therapy, as they have shown to be
effective in reducing the risk of major vascular events by
lowering LDL-C.3

However, large number of studies have shown
room for improvement in both physician adherence to
guidelines4 and how statins are being used by the

Received: 5 January 2024 Revised: 17 April 2024 Accepted: 18 April 2024

DOI: 10.1111/bcpt.14015

This is an open access article under the terms of the Creative Commons Attribution-NonCommercial License, which permits use, distribution and reproduction in any

medium, provided the original work is properly cited and is not used for commercial purposes.

© 2024 The Authors. Basic & Clinical Pharmacology & Toxicology published by John Wiley & Sons Ltd on behalf of Nordic Association for the Publication of BCPT (former

Nordic Pharmacological Society).

Basic Clin Pharmacol Toxicol. 2024;135:43–51. wileyonlinelibrary.com/journal/bcpt 43

https://orcid.org/0000-0001-6583-9999
https://orcid.org/0000-0003-0531-2516
mailto:i.treciokiene@rug.nl
mailto:indre.treciokiene@mf.vu.lt
mailto:indre.treciokiene@mf.vu.lt
https://doi.org/10.1111/bcpt.14015
http://creativecommons.org/licenses/by-nc/4.0/
http://wileyonlinelibrary.com/journal/bcpt
http://crossmark.crossref.org/dialog/?doi=10.1111%2Fbcpt.14015&domain=pdf&date_stamp=2024-04-29


patients. Many patients have poor adherence to statin
therapy and discontinue treatment early after initia-
tion.5,6 There is also evidence from many observational
studies that high adherence and persistence to
statin therapy reduce cardiovascular morbidity and
mortality.7,8

Recently, Makarevicius et al. showed that statin use
has increased dramatically in Lithuania during the last
decade9; still, Lithuania belongs to the countries with
the lowest lipid-modifying medication use in European
countries.10 These low rates could be explained by the
fact that few patients are initiated with statins or that
those patients who are initiated have a low persistence
to prescribed medicines. Persistence to statins has not
been studied before, thus limiting the recognition of the
possible problem affecting cardiovascular mortality.
Insights into factors influencing the persistence to statin
could identify potential areas for improvement in
managing CVD.

The aim of this study was to evaluate treatment per-
sistence in new users of statins in Lithuania and to inves-
tigate factors associated with persistence.

2 | MATERIALS AND METHODS

2.1 | Setting

A longitudinal observational retrospective cohort study
was conducted assessing the persistence to statins treat-
ment in Lithuania among adult patients (≥18 years)
who had their first statin dispensed in 2018–2019. In
Lithuania, the national health insurance system is pub-
lic and covers approximately 97% of the population.11

The state-provided universal healthcare coverage
includes the reimbursement of statins. Prescribed medi-
cines are reimbursed through the National Health Insur-
ance Fund (NHIF). All dispensations of reimbursed
medicines are recorded in the information system ‘Svei-
dra’. During the studied period, statins have been reim-
bursed in hyperlipidaemia, ischaemic attacks, angina
pectoris, myocardial or cerebral infarction, occlusion
and stenosis of arteries and after cardiac surgery.12

Reimbursed medicines could be sold outside this system,
for example, to foreigners and privately insured patients.
Out-of-pocket dispensing in pharmacy is possible with-
out a prescription for a limited 1-month period for those
already on treatment. Reimbursed prescriptions could
be prescribed for the period from 1 to 6 months. The
medicines bought completely out of pocket are not
included in the ‘Sveidra’ dataset, but the medicines that
are partly subsidized are included. Personal patient and
prescriber information was coded by NHIF.

2.2 | Data sources

Data on dispensed and reimbursed prescription medicines
were obtained from the information system ‘Sveidra’ of
the Lithuanian National Health Insurance Fund (NHIF),
which contains data on all reimbursed prescriptions and
covers up to 100% of the insured population.13 Only infor-
mation from the subsystem on reimbursed medicines with
some anonymised information about patient and pre-
scriber was used in this study. Patient’s sex, age in full
years and area of primary care registration were recorded.

The extracted dataset contained all of the filled pre-
scriptions of reimbursed drugs. On each dispensation
record, the information on date of prescribing and dis-
pensing, diagnoses by International Classification of
Diseases (ICD-10) code, non-proprietary name of the sub-
stance, the brand name of the dispensed drug, formula-
tion and strength, WHO Anatomical Therapeutic
Chemical classification system (ATC) codes, package size
and supply period are recorded. Prescriber qualification
was also recorded in the dataset provided.

2.3 | Population

In this study, adult patients (≥18 years) who were initi-
ated on statins during 2018–2019 were included. Patients
initiated on statins were selected as having not been dis-
pensed any statin in the previous year, for example,
patients were identified as new users if they had no statin
prescription from January to December 2017. For the
analyses and comparisons in this study, we included all
statins (ATC class C10AA).14 At the time of the study, the
following four statins were available on the Lithuanian
market: simvastatin (C10AA01), fluvastatin (C10AA04),
atorvastatin (C10AA05) and rosuvastatin (C10AA07).
Simvastatin was available in two strengths, 10 and
20 mg; fluvastatin in 80 mg; atorvastatin in 10, 20, 30, 40,
60 and 80 mg; and rosuvastatin in 5, 10, 15, 20, 30 and
40 mg. In this study, statin sales were classified by their
intensity of treatment as low- (10-mg simvastatin, 20- to
40-mg fluvastatin), moderate- (20- to 40-mg simvastatin,
80-mg fluvastatin, 10- to 30-mg atorvastatin, 5- to 15-mg
rosuvastatin) and high-intensity (40- to 80-mg atorva-
statin, 20- to 40-mg rosuvastatin) statins.15,16

The index date was the date of the first dispensed
statin prescription in the years 2018 or 2019. For a patient
to be included in the cohort, it was required to have at
least 12 months of follow-up time after the index date.
Patients were not censored for death or migration as
these data were not available in the dataset. Patients were
also not censored for being admitted to hospital or home
care. In Lithuania, patients admitted to institutions either

44 KIRILOVA ET AL.

 17427843, 2024, 1, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/bcpt.14015 by V

ilnius U
niversity, W

iley O
nline L

ibrary on [26/06/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



used their own chronic medications or could have been
prescribed reimbursed medicines that had been adminis-
tered for at least 1 month before hospitalization.17

2.4 | Covariates

Baseline patient characteristics were captured at the index
date and include sex, age, first statin prescribed (type and
intensity, see below), prescriber (GP, cardiologist or other),
cardiovascular risk and which statin substance was dis-
pensed. Previous use of antihypertensive, antithrombotic
or antidiabetic drugs was also recorded.

Each patient’s cardiovascular risk was assessed using
registered diagnoses (ICD-10 codes) on all previous pre-
scriptions during the year before initiation. Based on diag-
noses, patients were split into two groups (primary and
secondary CVD prevention). No previous diagnoses and
diseases such as diabetes mellitus (E10; E11) and hyper-
tension (I10; I11) were considered as a primary CVD pre-
vention, while myocardial infarction (I21; I22; I25.2),
stroke and transient ischemic attack (I63) and ischemic
coronary heart disease (I20; I25.0; I25.1; I25.5; I25.6; I25.8;
I25.9) were considered as secondary CVD prevention. Pre-
vious use of other medications such as antidiabetic (ATC
A10), antithrombotic (ATC B01) and antihypertensives
(ATC C03, C07, C08, C09) was recorded if the drugs were
dispensed during the year before initiation.

2.5 | Main outcomes measures

Medication adherence is described as a process that con-
sists of initiation, implementation and discontinuation of
medicine use while persistence is described as the length
of time between initiation and the last dose, which imme-
diately precedes discontinuation.18 Persistence with treat-
ment and discontinuation are two related constructs that
could be either measured as a time to discontinuation
(continues variable) or if the patient is in possession of
medicines at a certain time point (dichotomous vari-
able).19 In this study, persistence (discontinuation) was
measured by assessing if the patient had medicine sup-
plies after 1 year of initiation or did not.20 No consider-
ations were taken into defined daily doses (DDDs) or the
number of packages dispensed.

Patients were defined as persistent if they had been dis-
pensed statin in the time interval of 365 ± 90 days starting
from their first prescription dispensed (index date). Individ-
ual patients were followed from the index date to the end
of the study period (2020.12.31). Each patient’s dispensing
patterns were assessed over time and persistence to statin
therapy was calculated within the first year. Patients

remaining on statins treatment, but switching between
statin types or doses, were considered as persistent.

2.6 | Statistical analysis

Data were analysed using the R environment (version
4.3.1 [2023-06-16]). Descriptive statistics was used to
describe baseline characteristics. Continuous non-normally
distributed variables were summarized using medians, as a
measure of central tendency, and differences were tested
using a Mann–Whitney U (Wilcoxon). Frequency distribu-
tions between groups are compared with the Chi-square
test. We consider the differences to be statistically signifi-
cant when p-value < 0.05. A multivariate logistic regres-
sion was used to explore factors associated with
persistence. Crude and adjusted odds ratios (OR) with 95%
confidence intervals (CI) were calculated. The dependent
variable was persistence to statins, and independent vari-
ables were age group, gender, area of primary care regis-
tration, prescriber qualification, type of prevention,
diagnosis, previous use of drugs and initiated statin type.

The study was conducted in accordance with the
Basic & Clinical Pharmacology & Toxicology policy for
experimental and clinical studies.21 Ethical approval was
issued by the Vilnius Regional Biomedical Research Ethics
Committee in 2021. Permission number 2021/2-1314-790.

3 | RESULTS

3.1 | Characteristics of patients initiated
on the statin treatment

A total of 104 726 patients (41% men, 59% women) were
initiated on statin therapy in Lithuania between 2018–2019
and thus included in the study (Table 1). The age group of
45–64 years old accounted for the largest proportion of
patients initiated on statins treatments, with men in gen-
eral being younger than women at initiation on statin
treatment (p-value < 0.001). A majority of all women 69%
initiated on statin treatment received medication for pri-
mary prevention, while the corresponding figure for men
was 56% (Table 1). Comorbidity with hypertension and
diabetes mellitus were common. The most commonly used
other cardiovascular drugs were antihypertensives.

The majority of patients were initiated on moderate-
intensity statin treatment (74%), while 26% were on high-
intensity statin treatment. Atorvastatin accounted for
60.2% of all prescribed medications, while rosuvastatin
constituted 39.6% of the prescriptions. On the other hand,
fluvastatin and simvastatin were initiated in fewer than
1% of all patients.

KIRILOVA ET AL. 45

 17427843, 2024, 1, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/bcpt.14015 by V

ilnius U
niversity, W

iley O
nline L

ibrary on [26/06/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



3.2 | Patients’ persistence to the
treatment

In the study, 41% of all patients remained on the
statin therapy after 1 year. Persistence was similar
between genders with 40% of women and 41% of men
being considered as persistent to the statin treatment.
Patients using statins for secondary prevention were

more persistent than patients using statins for primary
prevention (Figure 1). The proportion of patients
persistent to statin treatment increased by age, except
for in the oldest age group. The group of patients in
18–44 years age group was the only group where
males shared a lower persistence rate than females,
respectively 32% for males and 39% for females
(Figure 2).

TAB L E 1 Characteristics of patients initiated on the statins’ treatment in Lithuania 2018–2019.

Women Men

Total % Total %

Age group

Total 61 478 100.0% 43 248 100.0%

Age 18–44 380 0.6% 4945 11.4%

Age 45–64 37 369 60.8% 24 499 56.7%

Age 65–74 12 056 19.6% 8128 18.8%

Age 75+ 11 673 19.0% 5676 13.1%

Cardiovascular risk (other diagnosis)

Stroke/TIA 2401 3.9% 2671 6.2%

Heart attack 4110 6.7% 7734 17.9%

Ischemic coronary heart disease 15 679 25.5% 13 260 30.7%

Diabetes mellitus 9430 15.3% 6701 15.5%

Hypertension 50 362 81.9% 34 963 80.8%

Primary prevention 42 354 68.9% 24 166 55.9%

Secondary prevention 19 124 31.1% 19 082 44.1%

Previous use of drugs

Antidiabetic 7091 11.5% 4675 10.8%

Antithrombotic 3920 6.4% 3363 7.8%

Antihypertensives 39 054 63.5% 23 041 53.3%

F I GURE 1 Patients persistent to

statin treatment by prevention type.
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3.3 | Factors associated with persistence
to statins

Patients in the age group of 65–74 years were more likely
to stay persistent to the statin treatment (adjusted OR
1.12, CI 1.05–1.21). It was also observed that patients on
secondary prevention were more likely to stay persistent
to the treatment (adjusted OR 1.21, CI 1.13-1.30). Patients
with previous use of anti-diabetic, antithrombotic and
antihypertensive were more persistent (adjusted OR 1.35,

CI 1.30–1.39) than those who had no previous use of
these drugs. Crude and adjusted ORs are presented in
Figure 3. Tabular results for the logistic regression are
presented in Table A1.

4 | DISCUSSION

In this study of more than 100 000 people in Lithuania
initiated on statin treatment in 2018–2019, we found that

F I GURE 2 Patients persistent to

statin treatment by gender and age

group.

F I GURE 3 Factors associated with persistence to statins.
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only 41% remained on treatment after 1 year. Prior stud-
ies have shown a large difference in persistence between
different studies. A review of 139 studies showed a varia-
tion in 1-year persistence to lipid-lowering therapy
between 30% and 85%.22 Consequently, Lithuania seems
to belong to countries with the lowest persistence. High
variation between the countries could be explained by
differences in health care systems and differences in
methods of persistence measurement.22

In Lithuania, atorvastatin and rosuvastatin were
found to be the leading statins for patients initiated on
the treatment. According to a recent study conducted in
Croatia, the most commonly used statin was atorvastatin
(43%).23 However, the achievement of LDL-C goals was
relatively low at 39%, especially among those considered
to be at high cardiovascular risk (37%). The study also
revealed that overall adherence to statin medication was
suboptimal.23 In a Spanish study, the most commonly
used statin was simvastatin (40.4% of new users), fol-
lowed by atorvastatin (24.7%), rosuvastatin (24.4%) and
other statins.24 However, it is important to acknowledge
that the choice of statin for initiation may vary substan-
tially depending on the time period, since large changes
have happened on the market with patent expiries, intro-
duction of new drugs and guideline changes.25 In this
study, it was discovered that in Lithuania, there were rel-
atively more men on secondary prevention than women.
The tendency for women generally to experience the
onset of CVD 10 years later than men is notable, though
the risk for CVD such as ischemic heart disease raised in
parallel after age 55 years for women and 45 years for
men. In clinical trials, women experience the same low-
density lipoprotein (LDL) reductions on statins and possi-
bly greater atherosclerotic regression on statins per unit
LDL reduction. However, in practice, it has been shown
that women taking statins are less likely to achieve
desired LDL goals.26

After the adjustment of different covariates, it was
found that patients on the secondary prevention had 21%
higher odds to stay persistent on the treatment, than
patients initiated statins for the primary prevention. This
is positive given the higher risk these patients have. A
systematic review to assess the effects of adherence and
persistence on clinical outcomes in patients treated with
statins has shown that good adherence and longer dura-
tion of persistence with statins were associated with pro-
gressively increasing clinical benefits in secondary
prevention and reduction of CVD events.7 An extensive
meta-analysis involving 376 162 patients across 20 studies,
which examined prescription refill frequency for seven
distinct drug classes, revealed notable patient adherence
rates of 57% for statin treatment in primary prevention
and 76% in secondary prevention.5

The results for patients with secondary prevention are
also supported by results on previous medicine use. This
study shows that patients who had a record of previous
use of other medications had 35% higher adjusted odds of
being persistent to statin treatment than those who had
no previous use of medications. This might indicate that
people have a better understanding of possible disease
risk and the importance of treatment. Similar results
were found in an observational study conducted on a
cohort of 26 768 individuals who experienced a myocar-
dial infarction or underwent revascularization in
Stockholm between 2012 and 2018. This study showed
that strong adherence to treatment, the utilization of
high-intensity statins and the existence of conditions like
hypertension or diabetes mellitus were correlated with an
increased likelihood of reaching and sustaining LDL-C
targets.27

In the study, it was found that patients who were ini-
tiated with statins by family doctors had higher persis-
tence rates than patients initiated with statins treatment
by cardiologist. It might be hypothesized that better per-
sistence to treatment initiated by family doctors can be
explained by continuity with follow-up visits to renew
prescriptions. However, continuity itself was not mea-
sured in this study, and as other studies have found the
opposite,28 this should be studied further. The differ-
ences in these studies may rather reflect the difference
between primary care practices in different countries.
There is variability in the ratio of GPs to population and
in the extent to which patients relate to individual physi-
cians in European countries. In some countries, the gate-
keeper function of general practice is more highly
developed and the use of specialist services varies
accordingly.

The main strength of this study is the large number of
included patients with complete nationwide coverage
of all patients in Lithuania initiated on statin treatment
and all drugs dispensed to them. Furthermore, important
covariates such as previous cardiovascular diagnoses to
distinguish between secondary and primary prevention
as well as previous use of other medications were also
assessed. In the study, there were also some limitations.
One of the limitations is that we could not distinguish
the people who died in the study year from the study
population and this could contribute to non-persistency
rates. It is known that myocardial infarction survivors
remain at higher risk of CV death, particularly older indi-
viduals and patients with comorbid hypertension, diabe-
tes, peripheral artery disease or history of stroke.29 In a
large Swedish study, an annual risk of death after myo-
cardial infarction ranged from 6.5% (England) to 10.0%
(USA) and was more than double those in the general
population.30
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In this study, we used claims data where primary
non-adherence, when patients were prescribed statins
but never claimed the prescription, could not be detected.
As there might have been patients who have not started
their treatment, the actual number of patients prescribed
statin treatment but not taking medications might be
even higher. We used the anniversary method to assess
persistence. It is simple and easy to compute, but it is
rather unspecific; it only assesses whether or not patients
are still in possession of medicines at the given period
after initiation, but it is insensitive to discontinuation
periods that occur before the treatment initiation anni-
versary. The other limitation of the persistence measure
is that it does not measure true adherence, as it is only
assumed that patients in possession of the medicine take
the medicines as prescribed. The choice of the follow-up
period could have also affected the small number of
patients who were initiated statin treatment at the end
of 2019. As the data were only available for 2020, some of
those might have been assigned to being non-persistent.
Statins that were purchased completely out of pocket
have not been included in this study.

We also acknowledge the limitation that classifying
patients as primary or secondary prevention was based
on diagnoses recorded before initiation of the treatment.
Some patients might have experienced a cardiovascular
event during the study period which could have
enhanced their adherence. Cardiovascular events were
not recorded in the data used, and we have not checked
if new diagnoses occurred during follow-up.

Despite some methodological limitations of the study,
this investigation of statin persistence in Lithuania should
raise concerns among clinicians, patients and society about
the clinical problem. Poor medication adherence has been
a healthcare issue for several decades; very few countries
measure and report on rates of adherence and persistence
at the health system level. CVD could be preventable with
initiation and continuation of statins treatment being one
of the most critical interventions to decrease cardiovascu-
lar morbidity and mortality.

Interventions to increase therapy persistence should
be done. In particular, given the high mortality rate due
to CVD in Lithuania, such interventions may be focused
on the patient, health professionals and the health deliv-
ery system. Multifaceted combinations of patient educa-
tion, patient–physician communication enhancement,
extended care through ancillary healthcare providers,
simplification of drug regimens, increased patient moni-
toring and additional follow-ups are likely strategies that
can be implemented.31,32 Although listed interventions
could help increase persistence to statin treatment, this
would require relatively high investments into healthcare
workforce by the government.

5 | CONCLUSION

Less than half of Lithuanian patients initiated on statin
therapy remained on treatment after a year later. Low
persistence to statin therapy should raise concerns among
clinicians and policy makers to address this problem.
Special focus and tailored intervention should be focused
on younger patients treated for primary prevention, not
using any other cardiovascular medicines.
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APPENDIX A

TABL E A 1 Tabular results for logistic regression analyses.

Independent
variables

Crude
odds ratio

Standard
error

P-
value

Confidence
interval (95%)

Adjusted
odds ratio

Standard
error

P-
value

Confidence
interval (95%)

Age group (years)

18–44 reference

45–64 1.31 0.040 <0.001 (1.24, 1.39) 1.10 0.036 0.003 (1.03, 1.17)

65–74 1.89 0.062 <0.001 (1.77, 2.01) 1.12 0.040 0.001 (1.05, 1.21)

75+ 1.78 0.059 <0.001 (1.67, 1.90) 0.96 0.036 0.311 (0.90, 1.04)

Gender

Female reference

Male 1.05 0.013 <0.001 (1.02, 1.07) 1.00 0.014 0.867 (0.98, 1.03)

Area

Rural reference

Urban 1.03 0.013 0.021 (1.00, 1.06) 1.03 0.013 0.021 (1.00, 1.06)

Prevention

Primary reference

Secondary 1.72 0.022 <0.001 (1.68, 1.77) 1.21 0.045 <0.001 (1.13, 1.30)

Diagnosis

No diagnosis reference

Stroke/TIA 1.49 0.042 <0.001 (1.41, 1.58) 1.32 0.053 <0.001 (1.22, 1.43)

Heart Attack 2.04 0.040 <0.001 (1.96, 2.12) 1.75 0.048 <0.001 (1.66, 1.85)

IHD 1.53 0.021 <0.001 (1.49, 1.57) 1.11 0.036 0.002 (1.04, 1.18)

DM 1.72 0.026 <0.001 (1.66, 1.78) 1.39 0.025 <0.001 (1.34, 1.44)

Hypertension 2.36 0.042 <0.001 (2.28, 2.45) 1.70 0.036 <0.001 (1.63, 1.77)

Prescriber

Family
doctor

reference

Cardiologist 0.91 0.015 <0.001 (0.88, 0.94) 0.70 0.013 <0.001 (0.68, 0.72)

Other 0.98 0.014 0.262 (0.96, 1.01) 0.89 0.014 <0.001 (0.86, 0.91)

Previous use of anti-diabetic, antithrombotic, antihypertensive (at least one or all of them)

No reference

Yes 1.84 0.024 <0.001 (1.80, 1.89) 1.35 0.022 <0.001 (1.30, 1.39)

Statin

Atorvastatin reference

Rosuvastatin 0.97 0.012 0.007 (0.94, 0.99) 1.15 0.016 <0.001 (1.12, 1.18)

Other 0.88 0.126 0.388 (0.67, 1.17) 0.80 0.117 0.131 (0.60, 1.07)
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