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Abstract

Purpose: The COVID-19 pandemic had an impact on health care, with disruption to

routine clinical care. Our aim was to describe changes in prescription drugs dispens-

ing in the primary and outpatient sectors during the first year of the pandemic across

Europe.

Methods: We used routine administrative data on dispensed medicines in eight

European countries (five whole countries, three represented by one region each)

from January 2017 to March 2021 to compare the first year of the COVID-19

pandemic with the preceding 3 years.

Results: In the 10 therapeutic subgroups with the highest dispensed volumes

across all countries/regions the relative changes between the COVID-19 period

and the year before were mostly of a magnitude similar to changes between previ-

ous periods. However, for drugs for obstructive airway diseases the changes in the

COVID-19 period were stronger in several countries/regions. In all countries/

regions a decrease in dispensed DDDs of antibiotics for systemic use (from

�39.4% in Romagna to �14.2% in Scotland) and nasal preparations (from �34.4%

in Lithuania to �5.7% in Sweden) was observed. We observed a stockpiling effect

in the total market in March 2020 in six countries/regions. In Czechia the

observed increase was not significant and in Slovenia volumes increased only after

the end of the first lockdown. We found an increase in average therapeutic quan-

tity per pack dispensed, which, however, exceeded 5% only in Slovenia, Germany,

and Czechia.

Conclusions: The findings from this first European cross-national comparison show a

substantial decrease in dispensed volumes of antibiotics for systemic use in all coun-

tries/regions. The results also indicate that the provision of medicines for common

chronic conditions was mostly resilient to challenges faced during the pandemic.
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However, there were notable differences between the countries/regions for some

therapeutic areas.

K E YWORD S
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Key Points

• Dispensed volumes of systemic antibiotics and nasal preparations decreased in all countries/

regions.

• Provision of medicines for common chronic conditions was mostly resilient to challenges

faced during the COVID-19 pandemic.

• Stockpiling of pharmaceuticals was observed typically in March 2020, except for Slovenia,

where increases of DDD volume were observed only 2 months later.

Plain Language Summary

The COVID-19 pandemic had an impact on many aspects of life including health care. We

assumed that also drug prescribing would be affected. Our aim was to describe changes in pre-

scription drug dispensing in the outpatient sector during the first year of the pandemic across

Europe. We used large data sets on dispensed volumes of medicines and their pack sizes in eight

European countries (five whole countries and three represented by one region each), comparing

the first year of the COVID-19 pandemic and the preceding 3 years. In all countries/regions we

observed a substantial decrease in dispensed volumes of antibiotics for systemic use (i.e., usually

oral antibiotics) and nasal preparations. In March 2020 we observed an increase in dispensed vol-

ume of medicines in all countries/regions but Slovenia, where this effect occurred only after the

end of the lockdown connected to the first wave of the pandemic. Increases in average pack size

dispensed were rather mild and exceeded 5% only in three of the countries/regions. Although the

first year of the pandemic brought substantial changes in dispensed volumes of medicines, it is

reassuring that medicines for treating common chronic conditions were usually little affected.

1 | INTRODUCTION

The first cases of COVID-19 were confirmed in Europe at the end of

January 2020. In March 2020, the World Health Organization (WHO)

declared a COVID-19 pandemic and countries began to take measures

to mitigate the spread of the pandemic. Many European countries

introduced strict measures during March 2020, including physical dis-

tancing, wearing face masks, and limiting possibilities of social con-

tacts, however, the nature of these measures varied substantially

between and within countries.1

The COVID-19 pandemic has affected peoples' lives and behavior

in many aspects and has also had a significant impact on health care.2,3

Many planned health care examinations and procedures have been

cancelled or postponed, as clinical staff were re-allocated to health

care services related to COVID-19 and patients tried to limit their

visits to physicians to avoid the risk of contracting the infection in

healthcare facilities. In December 2020, the EU-funded European Net-

work to Advance Best practices & technoLogy on medication adher-

encE (ENABLE) COST Action conducted a survey in 39 European

countries to assess barriers and facilitators for patients accessing their

chronic medication during the pandemic.4,5 The survey indicated

significant disruption of chronic disease services, especially in coun-

tries with a greater number of COVID-19 cases per 100 000 inhabi-

tants, and a large variation between countries in measures taken to

ensure adequate drug management for these patients.

We hypothesized that, like other areas of health care, the pan-

demic would affect also the patterns of drug prescribing and dispens-

ing. Given that there were substantial differences between countries

in measures to maintain medicines management during the pandemic,

cross-national comparisons of drug utilization patterns may add value

as a tool to identify areas for improvement. The aim of this paper was

to characterize and compare changes that took place in prescription

drugs dispensing in primary care and the outpatient sector in several

European countries or regions during the first year of the pandemic.

2 | METHODS

2.1 | Study design and data

We conducted a retrospective observational cross-national compa-

rative study. Participating countries and regions were Czechia,
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mailto:krulich@lfhk.cuni.cz


Germany, Romagna (Italy), Lithuania, Slovenia, Catalonia (Spain),

Sweden, and Scotland (United Kingdom). For each country/region,

we used dispensing data6 from January 2017 to March 2021. Data

covered all dispensed prescription medicines of the countries/

regions and included the codes of the Anatomical-Therapeutic-

Chemical classification (ATC) and corresponding numbers of dis-

pensed defined daily doses (DDDs) and packs, both aggregated by

month. We used the ATC classification of 2021, as published by the

World Health Organization (WHO),7 for the whole study period.

The details on data sources and populations covered are in

Table S1.

2.2 | Data analysis

To describe changes in dispensed volumes of pharmaceuticals we

used percentages. For the analysis of changes in pack sizes we

employed index decomposition methods from economics.8,9

To compare the drug consumption before the COVID-19 pan-

demic and during the COVID-19 pandemic, we used only data for four

successive 12-months periods from March 2017 to February 2021.

We compared the drug consumption in the first 12-month period with

COVID-19 with the three preceding 12-month periods. To assess

total market development on a monthly scale, we used monthly data

for the whole period from January 2017 to March 2021. Data analysis

was performed using R 4.1.0.10

2.2.1 | Definitions used

DDD/TID—number of dispensed DDDs7 per thousand inhabitants

per day.

Therapeutic quantity per pack—number of defined daily doses

(DDDs) per pack; also referred to as pack size.

Period 1—From March 2017 to February 2018.

Period 2—From March 2018 to February 2019.

Period 3—From March 2019 to February 2020 (pre-COVID

period).

Period 4—From March 2020 to February 2021 (COVID period).

2.2.2 | Choice of therapeutic drug subgroups
for analysis

The first step was an analysis of therapeutic subgroups (ATC level 2).7

We adopted two complementary approaches: firstly, we analyzed the

therapeutic subgroups with the highest DDD volume; secondly, we

analyzed the therapeutic subgroups with the most marked changes in

DDD volume when comparing the COVID period with preceding

periods.

For the purpose of comparing periods and countries/regions, we

expressed the volume of the dispensed DDDs in each period as

DDD/TID. We used the following equation:

vp ¼
P12

m¼1um,p

dp np
�1000,

vp: dispensed volume in period p [DDD/TID]. um,p: dispensed volume

in month m of period p [DDD]. dp: number of days in period p. np: size

of population covered in period p (see Table S1 for details).

To calculate relative changes in dispensed DDD/TID between

consecutive 12-month periods we used the following equation:

Δp ¼ vp
vp�1

�1,

Δp: relative change between periods p and p � 1.

2.2.3 | Changes in dispensed DDDs—ATC groups
with the highest dispensed volume

In order to identify changes in the COVID period compared to pre-

COVID times, we first focused on the 10 therapeutic subgroups with

the highest dispensed DDD/TID volume (for details of the selection

procedure see Figure S1). For these 10 groups and for each country/

region separately, we then investigated changes in dispensed DDDs

for the COVID period compared to the previous period. To guard

against mistaking longer-term trends for COVID-related changes, we

also checked changes in earlier periods.

2.2.4 | Changes in dispensed DDDs—ATC groups
with the most marked changes

Additionally, for each country, we determined the 10 therapeutic

subgroups with the most marked changes. We excluded all thera-

peutic subgroups where dispensed DDD/TID in the pre-COVID

period were less than 0.1, because infrequently dispensed pharma-

ceuticals are more prone to high fluctuations which could be

unrelated to COVID. (For further details of the selection proce-

dure see Figure S2.) For each country/region and its 10 selected

therapeutic subgroups, we identified the main volume contributors

on ATC level 4 (chemical subgroups) and described their changes

in volume.

2.2.5 | Changes in dispensed DDDs—total market
development on a monthly scale

To see the development of the total market during the COVID

period in finer temporal resolution and to compare it to previous

years, we used for each country the monthly volumes (in DDD/TID)

of all pharmaceuticals. Because of seasonality and autocorrelation in

the data we used ARIMA models to assess the impact of the pan-

demic. The first step was to estimate the noise in the time series

using only data from January 2017 to February 2020. In step two
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we modelled the whole time series (January 2017 to March 2021),

adding two events: one with immediate onset and permanent dura-

tion to model lasting influence of the pandemic, the other with

immediate onset and short duration to capture the large fluctuations

in the first 3 months of the pandemic. We used the Ljung-Box test

on the residuals to test for the presence of remaining autocorrela-

tion. Stationarity and seasonal stationarity were tested with the

Kwiatkowski-Phillips-Schmidt-Shin test and the Hylleberg-Engle-

Granger-Yoo test respectively. Statistical significance of coefficients

in the models was tested using the z-test. Tests were performed at

the 0.05 significance level.

2.2.6 | Changes in dispensed therapeutic quantity
per pack

The average therapeutic quantity per pack is calculated as the ratio

of number of dispensed DDDs and number of dispensed packs.

Changes in this average pack size are influenced both by changes in

the number of units or the dosage strengths of the units dispensed

and by changes in the market mix, because some therapeutic areas

typically use bigger pack sizes than others. For instance, the pack

size of pharmaceuticals typically prescribed for antidiabetic treat-

ment is greater than in antibiotic therapy. Thus any reduction in

F IGURE 1 Top 10 therapeutic subgroups with highest dispensed volume (in the pre-COVID period) across eight European countries/regions:
relative change of defined daily doses per 1000 inhabitants per day (DDD/TID) between four 12-month periods March 2017 to February 2021.
Periods: Period 1, March 2017—February 2018; Period 2, March 2018—February 2019; Pre-COVID period, March 2019—February 2020; COVID
period, March 2020—February 2021. Country codes: CAT, Catalonia; CZE, Czechia; DEU, Germany; LTU, Lithuania; RMN; Romagna; SCO,
Scotland; SVN, Slovenia; SWE, Sweden. Therapeutic subgroups: A02, drugs for acid related disorders; A10, drugs used in diabetes; B01,
antithrombotic agents; B03, antianemic preparations; C07, beta blocking agents; C08, calcium channel blockers; C09, agents acting on the renin-
angiotensin system; C10, lipid modifying agents; N06, psychoanaleptics; R03, drugs for obstructive airway diseases
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antibiotic dispensing would lead to an increase of average pack size

reported for the total market even if average pack size dispensed

within antibiotic therapy and also average pack size within diabetic

therapy remained unchanged. In order to account for this fact we

employed a concept of index theory from economics.8,9 We explain

the relative change in average pack size Δu as a combined effect of

F IGURE 2 Top 10 therapeutic subgroups with most marked relative change in defined daily doses per 1000 inhabitants per day (DDD/TID)
volume (in the COVID period relative to the pre-COVID period) for eight European countries/regions between four 12-month periods within
March 2017 to February 2021. (Only changes that were larger for the COVID period than for any period before the onset of COVID-19 are
shown. Therapeutic subgroups with DDD/TID ≤0.1 were excluded.) Periods: Period 1, March 2017—February 2018; Period 2, March 2018—
February 2019; Pre-COVID period, March 2019—February 2020; COVID period, March 2020—February 2021. Country codes: CAT, Catalonia;
CZE, Czechia; DEU, Germany; LTU, Lithuania; RMN, Romagna; SCO, Scotland; SVN, Slovenia; SWE, Sweden. Therapeutic subgroups: A01,
stomatological preparations; A02, drugs for acid related disorders; A03, drugs for functional gastrointestinal disorders; A08, antiobesity
preparations, excl. diet products; A11, vitamins; A12, mineral supplements; B02, antihemorrhagics; B03, antianemic preparations; C02,
antihypertensives; C04, peripheral vasodilators; D01, antifungals for dermatological use; D04, antipruritics, incl. antihistamines, anesthetics, etc.;
D05, antipsoriatics; D07, corticosteroids, dermatological preparations; D08, antiseptics and disinfectants; D10, anti-acne preparations; D11, other
dermatological preparations; G01, gynecological antiinfectives and antiseptics; G02, other gynecologicals; G03, sex hormones and modulators of
the genital system; H01, pituitary and hypothalamic hormones and analogues; H02, corticosteroids for systemic use; J01, antibacterials for
systemic use; J02, antimycotics for systemic use; J04, antimycobacterials; J05, antivirals for systemic use; J06, immune sera and immunoglobulins;
L02, endocrine therapy; M01, antiinflammatory and antirheumatic products; M02, topical products for joint and muscular pain; M03, muscle
relaxants; N02, analgesics; P01, antiprotozoals; P02, anthelmintics; P03, ectoparasiticides, incl. scabicides, insecticides and repellents; R01, nasal
preparations; R02, throat preparations; R03, drugs for obstructive airway diseases; R05, cough and cold preparations; R06, antihistamines for
systemic use; S02, otologicals.
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shifts in average dispensed pack sizes Δv within the therapeutic

subgroups and of structural changes in the market Δs, i.e., shifts in

the market shares of those subgroups, where Δu = Δv � Δs. (See

Supplement, section Changes in therapeutic quantity per pack, for

more details.)

In order to concentrate on longer-lasting effects, we compared

pack sizes dispensed during the second half of the COVID period

(September 2020–February 2021) with the values from the corre-

sponding period one year before (September 2019–February 2020),

just before the start of the pandemic. To assess possible longer-

term trends, we also obtained the corresponding values for the

same months in 2017/18 and 2018/19. The analysis was performed

on ATC level 2. In order to check stability with respect to the

choice of ATC level, we also performed the calculations on ATC

level 4.

3 | RESULTS

3.1 | Changes in dispensed DDDs

3.1.1 | Changes in dispensed DDDs between the
pre-COVID period and the COVID period—ATC groups
with the highest dispensed volume in the pre-COVID
period

The 10 therapeutic groups with the highest dispensed volumes in the

pre-COVID period (measured by DDD/TID) across all countries/

regions were drugs for acid related disorders (A02), antidiabetics

(A10), antithrombotics (B01), antianemic preparations (B03), beta-

blockers (C07), calcium channel blockers (C08), ACE inhibitors/ARBs

(C09), lipid modifying agents (C10), psychoanaleptics (N06) and drugs
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F IGURE 3 Total market development in defined daily doses per 1000 inhabitants per day (DDD/TID) on a monthly scale for eight European
countries/regions, January 2017 to March 2021.
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for asthma/COPD (R03). The relative changes between the pre-COVID

period and the COVID period in all these therapeutic subgroups (apart

from antiasthmatics) were mostly of a magnitude similar to the changes

between previous periods (Figure 1). For antiasthmatics/COPD-drugs,

more fluctuating patterns were observed. In Catalonia, Romagna, and

Slovenia the dispensed DDD volume decreased, whereas in Scotland

and Sweden we observed a slight increase and in the rest of the coun-

tries/regions the volumes stayed approximately on the same level

(Figure 1). For more detail see Table S3. For a comparison of first and

second half year of the pandemic see Figures S3 and S4.

3.1.2 | Changes in dispensed DDDs between the
pre-COVID period and the COVID period—ATC groups
with the most marked changes compared to the pre-
COVID period

The 10 therapeutic subgroups with the greatest relative changes (i.e.,

j Δp j) between the pre-COVID period and the COVID period for each

participating country/region are shown in Figure 2. The main contrib-

utors on chemical (ATC 4th level) subgroups which together cover at

least 2/3 of the DDD volume for the therapeutic (ATC 2nd level) sub-

groups are shown in Tables S4–S11.

In all countries/regions, systemic antibiotics (J01) were among

the top 10 therapeutic subgroups, and in all countries/regions their

volume decreased. All subgroups of systemic antibiotics decreased in

the COVID period compared to the pre-COVID period, except for tet-

racyclines (J01AA) in Lithuania with 0.9% increase of DDD/TID and

third generation cephalosporins (J01DD) in Czechia, where DDD/TID

increased by 52%, however it accounted for only 0.7% of the J01

DDD volume in the pre-COVID period.

Also nasal preparations (R01) belonged to the top 10 therapeu-

tic subgroups with the greatest changes in volume in almost all

countries/regions. The only exception was Romagna. In all coun-

tries/regions including Romagna the volumes decreased.

The third most frequently appearing group in the list of groups

with most marked changes were the antimycotics for systemic use

(J02). It reached the top 10 in five countries/regions (Catalonia, Roma-

gna, Lithuania, Scotland, and Slovenia). In all cases the volumes

decreased during the COVID period. Volume also decreased in

Sweden, Germany and Czechia, although in Germany and Czechia the

decrease was only approximately 2% and did not exceed changes

seen in previous periods. Overall, there was a high variability in the

top 10 therapeutic subgroups with most marked changes in volume

among countries/regions.

For a comparison of first and second half year of the pandemic

see Figures S5 and S6.

3.1.3 | Changes in dispensed DDDs—total market
development on a monthly scale

In Germany, Lithuania, Scotland, and Sweden, we observed a

marked increase in March 2020 followed by a decrease which in

April and/or May 2020 went below the levels in previous years. In

Romagna and Catalonia this pattern was weaker. In Czechia there

were hints of a similar pattern too, however in this country a strong

quarterly rhythm could be observed in previous years. In Slovenia,

unlike in other countries/regions, there was a decrease in March

and April 2020, followed by a peak in May 2020, followed by a

return to the level of 2019 in July (Figure 3). In all countries/regions

but in Czechia taking into account the events with immediate effect

and short duration (see Methods) significantly improved the fit of

the model, whereas the durable impact of the pandemic was signifi-

cant only in Catalonia and Romagna. For more detail see Table S12

and Figures S7 and S8.

TABLE 1 Relative change (%) in average therapeutic quantity per pack (Δu) broken down to changes of average therapeutic quantity per
pauck within therapeutic subgroups (Δv) and change of market shares of the therapeutic subgroups (Δs) for eight European countries/regions,
September to February in the years 2017 to 2021; therapeutic subgroups at ATC level 2.

Base period 9/2017–2/2018 9/2018–2/2019 9/2019–2/2020

Period under review 9/2018–2/2019 9/2019–2/2020 9/2020–2/2021

Country Δv Δs Δu Δv Δs Δu Δv Δs Δu

Catalonia 1.013 1.001 1.014 1.006 0.998 1.004 1.014 1.010 1.024

Czechia 1.015 0.996 1.011 1.021 1.005 1.027 1.043 1.014 1.058

Germany 1.004 1.012 1.016 1.006 1.008 1.014 1.019 1.041 1.060

Lithuania 1.001 1.009 1.010 1.012 0.999 1.011 0.984 1.016 1.000

Romagna 1.003 1.001 1.005 1.028 1.014 1.043 1.031 1.016 1.047

Scotland 1.005 1.008 1.013 0.997 1.008 1.004 1.009 1.013 1.022

Slovenia 1.019 0.999 1.018 1.025 1.006 1.031 1.060 1.016 1.077

Sweden 0.998 1.008 1.006 1.010 1.003 1.012 1.008 1.009 1.017

Notes: Δv, relative change in average therapeutic quantity per pack within therapeutic subgroups; Δs, structural changes in the market; Δu, combined total

effect.
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3.2 | Changes in average number of DDDs
per pack

3.2.1 | Analysis for therapeutic (ATC 2nd level)
subgroups

In the 6 months immediately preceding the pandemic, the increases in

the average therapeutic quantity per pack dispensed were between

+0.5 and +3.1% in all the countries/regions, with the exception of

Romagna at +4.3% (Table 1). During the pandemic, the increases were

below +2.5% in four countries/regions. The lowest value of these,

0.0% (no increase), was recorded for Lithuania, where a shift towards

smaller pack sizes (�1.6%) was offset by a positive structural shift of

the same magnitude.

The other four countries/regions showed increases of between

+4.7 and +7.7%. Most of these increases were due to shifts to higher

numbers of DDDs per pack within the therapeutic subgroups (Czechia

+4.3%, Romagna +3.1%, Slovenia +6.0%), whereas in Germany such

shifts accounted for only +1.9%. Here the structural changes in the

market contributed +4.1% to the total increase in average pack size.

3.2.2 | Analysis for chemical (ATC 4th level)
subgroups

Results were similar to those observed for therapeutic subgroups. In

the majority of countries, shifts between the chemical subgroups were

slightly stronger than between therapeutic subgroups, except for

Slovenia, where the shifts towards bigger packs within subgroups

were even stronger than at a higher ATC-level. (See Table S13)

4 | DISCUSSION

In this cross-national comparative study including eight European

countries/regions we assessed utilization patterns of all prescription

drugs before and during the first year of the COVID-19 pandemic.

We found limited impact of the pandemic on the most commonly

used prescription drugs in all countries/regions, but there were

some differences between countries/regions in trends of certain

pharmaceuticals.

The small changes observed in the 10 groups with the highest dis-

pensed volume suggest that drug usage for the most common chronic

diseases was little affected by the pandemic. With few exceptions,

the change in volume of these drugs followed trends seen in previous

years. This holds particularly for the cardiovascular diseases and dia-

betes drugs, which is compatible with the findings of Carr et al.11 It is

positive that we found no substantial decrease in utilization of these

drugs in any country. However, it is important to acknowledge that

there may still be problems of underuse of these agents. Diabetes and

hypertension have both been found to be strong independent risk fac-

tors for severe COVID-19,12 and there is an increasing number of

studies showing the beneficial effects of treatment for diabetes

and cardiovascular diseases in the prognosis and outcome of

COVID-19.13–16

A partial exception to these trends are drugs used in the treat-

ment of COPD and asthma. Several countries/regions experienced a

decrease in the use of these medicines, which might be connected to

less exposure to exacerbating factors due to lockdowns and similar

measures. Notably, Sweden as the only country without any formal

lockdown during the reporting period showed a small increase in the

dispensed volume of these drugs.

There have been discussions about the impact of the pandemic

on mental health. Although there is some evidence for increased lone-

liness, anxiety, stress, and depression,17–20 we found no strong reflec-

tion of this on the dispensed volumes of either psycholeptic or

psychoanaleptic drugs (see Figure S9).

In all participating countries/regions, we noted a decrease in dis-

pensed volume of antibiotics and nasal preparations. The observed

decrease in dispensed volume of antibiotics was in line with other

studies.21–24 We assume that lower need of these pharmaceuticals in

the COVID period might be a consequence of lockdown and other

forms of social distancing, resulting in fewer occasions for transmitting

infections.

In general, the largest decreases were observed in therapeutic

subgroups used predominantly for non-life-threatening conditions.

This suggests a rational approach by patients and/or physicians to the

minimisation of contacts during the pandemic: postponing treatment

of less serious conditions while maintaining vital treatment regimes.

A number of countries/regions showed a marked increase of the

overall dispensed volume right at the beginning of the pandemic, fol-

lowed by a notable decrease. We surmise that this is a case of

stockpiling,25 as was also seen for a number of other (non-pharmaceu-

tical) goods.26,27 In times of uncertainty over the imminent future,

drugs for which the need was known or possible to plan were pre-

scribed and redeemed in bigger quantities than usual, and were conse-

quently used over subsequent periods. Again, this is compatible with

rational behaviour in two respects: firstly, this safeguarded the indi-

vidual against shortages, and secondly, it obviated the need for visits

to physicians' offices with the risk of catching a COVID infection.

Interestingly, Slovenia showed the opposite development. There

was a substantial decrease during March and April 2020, followed by

a peak in May. Slovenian patients apparently also avoided visits to

physicians for receiving renewal prescriptions, but trusted the system

to guarantee continued supply. After the lockdown terminated,

depleted stocks were refilled.

For the beginning of the second wave of the COVID-19 pandemic

at the break of summer and autumn 2020 we did not observe stock-

piling patterns, which suggests a calmer approach by patients based

on the experience gained during the first wave.

4.1 | Strengths and limitations

To the best of our knowledge, this is the first cross-national study of

the trends of dispensed prescriptions through the pandemic. It uses
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large administrative databases with complete data on all dispensed

prescription medicines in the participating countries resp. regions.

Thus, it allows identification of both common trends and differences

between countries/regions.

The major limitation is that we investigated only medicines dis-

pensed in ambulatory care. The data included both dispensed pre-

scriptions from general practice and secondary care specialists, but

there were no inpatient utilization data assessed, and this may have

varied between countries/regions. Secondly, we had to restrict the

cross-national comparison to rates of change. A comparison of abso-

lute values of dispensed volumes was not possible due to different

national rules for reimbursement in some therapeutic areas. Thirdly,

we used aggregated data and could, consequently, not assess if any

changes in prevalence, incidence or discontinuation had taken place

for the specific drug groups. For this, further research and more

detailed analysis on the patient level would be needed. Fourthly, we

cannot make causal attribution of changes in the COVID period to the

pandemic because we cannot exclude concomitant factors. Finally, it

is important to acknowledge that it was not possible to assess the

impact of lock-down and other measures given that these varied

substantially in nature and across time, both between and within

countries/regions.

5 | CONCLUSIONS

In this study we assessed utilization patterns of all prescription medi-

cines before and during the first year of the COVID-19 pandemic in

eight European countries/regions. We have identified a number of

patterns common to all the countries/regions. In particular, we

observed a substantial decrease in dispensed volumes of antibiotics

for systemic use. It is reassuring that medicines from therapeutic sub-

groups used for treating common chronic conditions were usually lit-

tle affected, which suggests that there was no under-supply of these

medicines. However, there were also notable differences between the

countries/regions for some therapeutic areas, which may reflect dif-

ferent approaches by physicians and/or patients to the pandemic

situation.
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