
dispensing data. Based on these data sources, we analysed: (i) the

overall development in the use of quetiapine between 2001 and

2020; (ii) the distribution of various prescriber types, overall and in

various subgroups; and (iii) compared the development for quetiapine

with that of other medications commonly used off-label for anxiolytic,

sedative or hypnotic purposes. The study was registered at the Uni-

versity of Southern Denmark's inventory (rec.10.825). According to

Danish legislation, no ethical approval was required for a purely

register-based study such as the present.

2.1 | Data sources, sample and study drugs

For analyses of overall drug consumption, data were obtained from

the Danish Register of Medicinal Product Statistics.9 This registry

holds information from 1995 and onwards on sales in both the pri-

mary sector (i.e., prescriptions filled at community pharmacies) and at

hospitals, although the latter is not referable at the individual level.

Aggregate data on total number of users and total amount sold is

available by both World Health Organization Anatomical Therapeutic

and Chemical classification (ATC)-codes and age groups.

For analyses of prescriber type, we obtained a 20% random sam-

ple of the Danish population alive at any point between 1 January

2001 and 31 December 2020 from the Danish Civil Registration Sys-

tem.10 For this sample, relevant prescriptions were obtained from the

Danish National Prescription Registry,11 including information on indi-

vidual prescriptions, ATC-code and the prescriber identifier. The latter

was used to categorise the issuer of each prescription as either gen-

eral practitioner (including out-of-hours services), practicing specialist,

hospital physician orother prescribers (e.g., dentists).

Prescriptions for quetiapine were identified by the ATC-code

N05AH04. For comparison with other commonly used antipsychotics

and other medications commonly used off-label for anxiolytic, seda-

tive or hypnotic purposes (and subject to increasing attention12), we

additionally identified prescriptions for flupentixol (ATC:N05AF01),

chlorprothixene (ATC:N05AF03), olanzapine (ATC:N05AH03),

risperidone (ATC:N05AX08), aripiprazole (ATC:N05AX12),

hydroxyzine (ATC:N05BB01),melatonin (ATC:N05CH01),pregabalin

(ATC:N03AX16) andpromethazine (ATC:R06AD02).

Prescriptions were subsequently classified asfirst-time prescrip-

tions (i.e. initiation) if there were no prescriptions for the same drug

within 5 years prior to the reimbursement date. Otherwise, the pre-

scription was classified assubsequent prescription(i.e. renewal).

2.2 | Analyses

Based on sales data from the Danish Register of Medicinal Product

Statistics (including all users in Denmark), we described the use of

quetiapine from 2001–2020 using 5 measures: (i) total number of

users per calendar year (defined as filling at least 1 prescription within

that year); (ii) 1-year prevalence as the number of unique users per

1000 inhabitants during that year; (iii) total consumption expressed in

World Health Organization defined daily doses (DDD) per 1000

inhabitants per day; (iv) average daily dose per user expressed as

DDD per user per day; and (v) total amount sold expressed in DDDs.

The total number of users, the derived 1-year prevalence proportions

and the average daily dose per user were broken down by predefined

age categories (0–17, 18–24, 25–44, 45–64, 65–79, � 80 y) and sex.

The total amount of quetiapine sold was broken down by sales in the

primary sector (i.e., prescriptions filled at community pharmacies) and

sales in the secondary sector (i.e., use in hospitals or out-patient

clinics).

Based on data from the Danish National Prescription Registry

(the 20% random sample of inhabitants in Denmark alive 2001–2020),

we described the distribution of prescribers, using 4 categories: gen-

eral practitioners, practicing specialists, hospital physicians and other.

The distribution of prescribers was assessed both for first-time pre-

scriptions, and for subsequent prescriptions, and broken down by age

categories (as described above) and sex.

Lastly, we redid the analyses for the other medications selected

for comparison.

Analyses were performed using Stata, version 17 (StataCorp, Col-

lege Station, TX, USA).

3 | RESULTS

During 2020, 73 230 Danish inhabitants filled at least 1 prescription

for quetiapine, corresponding to a 1-year prevalence for quetiapine-

use of 12.6 users per 1000 inhabitants. From the introduction of

quetiapine in Denmark in 2001 and onwards, the prevalence

increased continuously, whereas the total consumption somewhat

stabilized after 2013 (Figure 1a). The average daily dose was

What is already known about this subject

• Off-label use of antipsychotics is increasingly common.

• Off-label use of quetiapine is potentially problematic due

to the risk of side-effects, especially weight gain and met-

abolic disturbances.

• Prior studies have indicated that quetiapine is increas-

ingly prescribed by non-psychiatrists.

What this study adds

• General practitioners are responsible for the majority of

prescriptions for quetiapine in Denmark, especially

among the elderly.

• Future interventions to facilitate rational use of

quetiapine, especially among adults, should be directed

towards general practitioners.
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approximately 0.25 DDD (100 mg) per user per day in 2020

(Figure 1a) with some variation between age groups from 43 mg/d in

those aged � 80 years to 117 mg/d in those aged 45–64 years (Table

S1). The prevalence of quetiapine use rose similarly over the study

period among age groups between 18 and 64 years (Figure1b). How-

ever, an earlier and much steeper increase in use was seen around

2004 in those � 80 years, and a less pronounced increase throughout

the study period among those 0–17 years (Figure1b). In 2020, 1075

users (1.5%) were� 17 years, 8615 (12%) were � 24 years, 15 380

(21%) were � 65 years and 4535 (6%) were� 80 years. Accordingly, in

2020, the 1-year prevalence reached 0.93 per 1000 among 0–

17-year-olds, 14.4 per 1000 among 18–24-year-olds, 16.6 per 1000

among 25–44 year-olds, 16.4 per 1000 among 45–64 year-olds, 12.3

per 1000 among 65–79 year-olds and 16.7 per 1000 among

� 80 year-olds (Figure 1b). One-year prevalence were higher for

females than males in all age categories (females/males 0–17 years:

1.2 vs. 0.7 users/1000 inhabitants, 18–24 years: 16.8 vs. 12.1, 25–

44 years: 17.1 vs. 16.1, 45–64 years: 18.1 vs. 14.6, 65–79 years: 13.8

vs. 10.7 and � 80 years: 17.4 vs. 15.5). In 2020, 92% of the total vol-

ume was sold by prescription (i.e., use outside hospitals, Figure1c).

The proportion of various prescriber types for first-time and sub-

sequent prescriptions for quetiapine from 2001 to 2020 is depicted in

Figure 2. The proportion of first-time prescriptions issued by general

practitioners rose during the study period mainly at the expense of

prescriptions issued by hospital physicians (Figure2a). The pattern

was similar for subsequent prescriptions, although general practi-

tioners issued a greater proportion of these (Figure2b). In 2020, first-

time prescriptions for quetiapine were issued by a general practitioner

in 53% of users, a hospital physician in 36% of users and a practicing

specialist in 11% of users (Figure2a). Subsequent prescriptions were

most often issued by a general practitioner (75%), while hospital phy-

sicians and practicing specialists accounted for 19 and 6% of subse-

quent prescriptions, respectively (Figure2b, year 2020). There were

no clear differences between males and females in the proportion of

quetiapine prescriptions issued by general practitioners (males: 75%

vs. females: 74%; Table S2).

The proportion of various prescriber types for quetiapine by age

groups (2020) is depicted in Figure3. Among those aged� 17 years,

80% had their first prescription issued by a hospital physician or prac-

ticing specialist, while 20% was initiated by general practitioner.

F IGURE 1 Overall development in the use of quetiapine in Denmark (2001–2020). Left panel: 1-year prevalence (users/1000 inhabitants),
average daily dose per user (DDD/user/d) and total consumption (DDD/1000 inhabitants/d). Centre panel: 1-year prevalence (users/1000
inhabitants) by age groups. Right panel: Total amounts of quetiapine sold by sector (1000 DDDs). Source: The Danish Register of Medicinal
Product Statistics. Available at:www.medstat.dk/en

F IGURE 2 Proportion of prescriptions for quetiapine issued by general practitioners, private specialists and hospital physicians in Denmark
(2001–2020)
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Among those aged 18–24 years, 69% had their first prescription

issued by hospital physicians or a practicing specialist, while 31% were

initiated by general practitioners. The proportion of first-time pre-

scriptions issued by general practitioners increased with age of the

patient, reaching 72% among those aged� 80 years.

In 2020, the total number of quetiapine-users were considerably

higher than for any other frequently used antipsychotic (Table S3). In

comparison with other medications, commonly used off-label, the

number of quetiapine-users was only exceeded by melatonin,

although pregabalin and promethazine also had a considerable num-

ber of users (Table S2).

Similarly to quetiapine, a considerable proportion of first-time

prescriptions for chlorprothixene (53%), flupentixol (59%) and risperi-

done (47%) were issued by a general practitioner (Figure S1). How-

ever, first-time prescriptions for aripiprazole and olanzapine were

rarely issued by a general practitioner (6 and 17%, respectively), while

subsequent prescriptions for all 5 antipsychotics were commonly

issued by a general practitioner (57–91%; Figure S1). Both first-time

and subsequent prescriptions for hydroxyzine, melatonin, pregabalin

and promethazine were frequently issued by a general practitioner

(Figure S2).

4 | DISCUSSION

We found that the number of quetiapine-users has increased consid-

erably over the last 20 years; however, the average daily dose has

decreased during the same period. Further, a large and increasing pro-

portion of quetiapine prescriptions are issued in general practice, with

general practitioners now responsible for most quetiapine prescrip-

tions in adults.

Collectively, these findings suggest increasing use of quetiapine

for off-label purposes especially in adults: both because the average

quantity per user is much lower than those typically needed in treat-

ment severe mental disorders, and because treatment is frequently

initiated by general practitioners. The doses typically used for treat-

ment of severe mental disorders (i.e. approved uses, such as schizo-

phrenia, bipolar disorder) would be � 400 mg/d, and such conditions

are normally treated in a psychiatric setting.

Off-label use of quetiapine in general practice might occur for

several reasons. The prescription of benzodiazepines has been subject

to considerable attention for their association with dependency and

adverse effects,13 and their use has substantially decreased over the

last 20 years in Denmark.14 This might have left a clinical vacuumas

general practitioners will meet patients, who may not need referral to

a psychiatrist, but do need some intervention for symptoms such as

anxiety or insomnia. As quetiapine has considerable anxiolytic and

hypnotic properties, especially in low doses, it might be considered a

viable treatment option for these patients. A Canadian study6 has

explored physicians’ reasons for use of quetiapine and found complex

psycho-social needs, the positive attitude of colleagues towards

quetiapine, and the apparent absence of adverse events with low

doses, to be potential explanations for off-label use of quetiapine.

Additionally, low-dose use of quetiapine has not been associated with

increased risk of diabetes15 or increased risk of dependency, although

reports accumulate on extramedical use of quetiapine.16 Additionally,

the high prevalence (and low average doses) among those aged

� 80 years together with the substantial proportion of quetiapine

being prescribed by general practitioners might suggest that

quetiapine is used for treatment of off-label conditions as behavioural

and psychological symptoms of dementia. Considerable off-label use

has also been documented in other European countries, e.g. in

Norway17 and among nursing home-residents in Switzerland.18 Off-

label use of other psychotropic medications has also been observed

(e.g., pregabalin19), and the attention to off-label use of psychotropic

drugs could be considered as more general trend.

The main strength of the present study is the direct evidence of

the prescriber type through a specific variable, which has been found

to have high validity in prior studies.20 Additionally, the nation-wide

coverage of our data sources allowed us to investigate quetiapine uti-

lization in an entire population, without the potential selection bias

that could occur with studies based on e.g. specific insurance systems.

Our study has a few limitations. We did not have information on the

exact indication for initiating treatment with antipsychotics, and could

thus not separate actual off-label use from on-label use. However, the

prescriber identifier can be used as a proxy for off-label use as treat-

ment with antipsychotics should generally only be installed after spe-

cialist evaluation—especially in children and adolescents. In addition,

F IGURE 3 Proportion of
prescriptions for quetiapine
issued by general practitioners,
private specialists and hospital
physicians in Denmark (2020) by
age group

4 HØJLUND ET AL.



the low average daily dose of quetiapine supports the interpretation

that quetiapine is commonly used off-label. Furthermore, the pre-

scriber identifier did not allow us to conduct a more detailed investi-

gation of the medical specialty among the categories hospital

physicians or practicing specialists, whether these were psychiatrists

or nonpsychiatrists. This would also be of interest for future studies

as e.g. frequent quetiapine use after discharge from internal medicine

departments has been found to be quite common in the USA.21

In conclusion, we document a considerable and increasing poten-

tial off-label use of quetiapine in Denmark among adults, and that this

development was mainly driven by general practitioners. The issue of

off-label use is not restricted to quetiapine, but also concerns other

psychotropic drugs. The reasons underlying this development should

be investigated in detail, and any initiatives to reduce off-label use of

quetiapine, especially among adults, should include general

practitioners.

4.1 | Nomenclature of targets and ligands

Key protein targets and ligands in this article are hyperlinked to

corresponding entries in.

http://www.guidetopharmacology.org , and are permanently

archived in the Concise Guide to PHARMACOLOGY 2021/22.22
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