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Purpose: A surge in the use of semaglutide injection (Ozempic™) approved to treat type 2 diabetes (T2D) has led to a global supply
shortage. We investigated contemporary user rates and clinical characteristics of semaglutide (Ozempic®™) users in Denmark, and the
extent of “off-label” prescribing for weight loss.

Patients and Methods: Nationwide population-based cross-sectional study based on linked health registries January 2018 through
December 2023. All adults who received a first prescription of semaglutide once weekly (Ozempic®™) were included. We examined quarterly
rates of new users and total user prevalences, using other glucagon-like peptide-1 receptor agonists and weight loss medications as
comparison. We also investigated user characteristics including T2D, glucose control, comedications, and cardiorenal disease.

Results: The new user rate of semaglutide (Ozempic®™) remained stable at approximately 4 per 1000 adult person-years between 2019
and 2021 and then accelerated, peaking at 10 per 1000 in the first quarter of 2023 after which it declined sharply. User prevalence
increased to 91,626 users in Denmark in 2023. The proportion of semaglutide (Ozempic®) new users who had a record of T2D
declined from 99% in 2018 to only 67% in 2022, increasing again to 87% in 2023. Among people with T2D who initiated semaglutide
(Ozempic™) in 2023, 52% received antidiabetic polytherapy before initiation, 39% monotherapy, and 8% no antidiabetic therapy. Most
T2D initiators had suboptimal glucose control, with 83% having an HbAlc >48 mmol/mol and 68% >53 mmol/mol despite use of
antidiabetic medication, and 29% had established atherosclerotic cardiovascular disease or kidney disease.

Conclusion: The use of semaglutide (Ozempic®) in Denmark has increased dramatically. Although not approved for weight loss
without T2D, one-third of new users in 2022 did not have T2D. Conversely, most initiators with T2D had a clear medical indication for
treatment intensification, and “off-label” use can only explain a minor part of the supply shortage.
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Introduction
Worldwide the prevalence of obesity and type 2 diabetes (T2D) is high and rapidly increasing.' Substantial progress has been
made over the past decade in the pharmacological management of T2D,*? and recently also obesity.* In developed countries,
new classes of organ-protective glucose-lowering drugs, including glucagon-like peptide-1 receptor agonists (GLP-1RAs) and
sodium-glucose co-transporter-2 inhibitors (SGLT-2i), have now become central to the treatment of T2D.*

Despite being developed to treat hyperglycemia in T2D, GLP-1RAs at high doses have clinically significant effects on
body weight in people with obesity.* Consequently, several GLP-1RA injections are presently approved to treat T2D at
a single recommended maintenance dose, and simultaneously licensed for treating obesity, but at a higher recommended

maintenance dose. For instance, semaglutide injection at 1.0 mg once weekly (marketed as Ozempic®™) and liraglutide
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injection 1.2 or 1.8 mg once daily (sold as Victoza®) are approved for T2D treatment, whereas semaglutide injection 2.4 mg
once weekly (sold as Wegovy™) and liraglutide injection 3.0 mg once daily (sold as Saxenda®™) are approved for treating
obesity.*> Moreover, there is now randomized trial evidence for effectiveness of GLP-1RAs in secondary prevention of
cardiovascular disease,® not only in patients with T2D,” ° but also in overweight or obese patients without diabetes.'”

A surge in the use of semaglutide injection (Ozempic™) has occurred in many countries since 2022, creating a global
supply shortage.!' Therefore, some people living with T2D who could benefit from semaglutide (Ozempic®) are
currently unable to access this treatment. This clinical and public health problem is currently debated among patient
organizations, healthcare providers, authorities, experts, and media outlets in many countries.'? The increase in semaglu-
tide consumption is thought to be associated with “off-label” prescribing of semaglutide (Ozempic®) for weight loss in
people without T2D,"? fueled by social media interest (which some have dubbed “Ozempic craze”)'* and the current lack
of licensing - or reimbursement - of higher-dose incretin-based therapies specifically for weight loss in many countries.

Data are needed at the level of individual users to reveal current trends in semaglutide initiation and use across
healthcare systems. In Denmark, semaglutide (Ozempic®) for T2D treatment is currently covered by Denmark’s tax-
financed drug reimbursement scheme,'” with minimal co-payment. In contrast, semaglutide (Ozempic®) use for treatment
of obesity rather than T2D, as well as all dosages of semaglutide injection licensed solely for the treatment of obesity, ie,
Wegovy®, licensed in Denmark since December 2022, are not generally reimbursed. Only in very rare cases will patients
receive some reimbursement for this indication.'® Semaglutide (Ozempic®) is a costly medication, and its subsidies are
currently placing high economic pressure on the Danish National Health Service.'” It has therefore been debated to what
extent the “right” patients, ie, those with T2D and a guideline-supported need for semaglutide injection, receive
semaglutide (Ozempic®),'” yet exact data on “off-label” prescribing and user characteristics are scarce.

To address these knowledge gaps, we conducted a nationwide cross-sectional drug utilization study based on Denmark’s
entire population using data from linked national Danish registries from 2018 through 2023. Our first aim was to evaluate
current patterns of use of semaglutide (Ozempic®™) in Denmark. We compared the trends with those for other frequently used
GLP-1RAs in Denmark, ie, GLP-1RAs for T2D (including liraglutide (Victoza®™) and oral semaglutide (Rybelsus®)) and
GLP-1RAss for obesity (liraglutide (Saxenda®) and semaglutide (Wegovy™)). The use of lixisenatide, exenatide, and dulaglu-
tide in Denmark during the study period was negligeable.'® As a point of reference, we also described the trends in use of older
weight-loss drugs. Our second aim was to investigate changing trends in the profiles of semaglutide (Ozempic®™) users, with
a special focus on the presence of T2D.

Material and Methods

Setting and Data Sources

Denmark has six million inhabitants and a well-integrated tax-financed nationwide healthcare system covering the whole
population, with comprehensive individual-level registry information available on morbidity and medication use. Based on
nationwide data from the Register of Medicinal Products Statistics covering all Danish pharmacies,'” we identified all people
in Denmark with a new incident prescription dispense for semaglutide once-weekly injection (Ozempic®). This drug was
approved to treat T2D and licensed in Denmark in 2018. We linked the data with individual-level information on co-
medications, demographics, comorbidities, and laboratory data obtained from the Register of Medicinal Products Statistics,
the Danish Civil Registration System, the Danish National Patient Registry, and the Register of Laboratory Results for
Research.'>!” Codes used for medications, diagnoses, procedures, and laboratory tests are shown in Supplementary Table 1.

Analysis of User Trends

We first examined trends in new user rates of semaglutide (Ozempic®) initiation per quarter by dividing the number of new users
in each quarter by the estimated person-time at risk in that quarter (presented in person-years). New use was for each medication
defined as filling a first prescription for the medication with a three-year look-back period. The prevalence proportion of
semaglutide (Ozempic®™) users per quarter was estimated as the number of people who had at least one drug prescription filled
within the period. For comparison, we also examined the new user and prevalence trends for other GLP-1RAs in Denmark during
2018-2023. These drugs included GLP-1RAs approved for T2D treatment (ie, liraglutide injection once daily with
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recommended maintenance dose 1.2 or 1.8 mg (Victoza®™, licensed in 2009), and semaglutide oral 7 mg once daily (Rybelsus®,

licensed in 2020) as well as GLP-1RAs approved specifically for weight loss,” 20

including liraglutide injection once daily with
recommended maintenance dose 3.0 mg (Saxenda®, licensed in 2016), and semaglutide injection once weekly with recom-
mended maintenance dose 2.4 mg (Wegovy®, licensed in December 2022). For reference, we also examined trends for “older”
weight loss medications in Denmark on a group level, ie, orlistat (Orlistat™, Xenical®, Alli*), bupropion-naltrexone (Mysimba®),

and amfepramone (Regenon”, Regenon Retard™).”*

Analyses of User Characteristics

Next, we examined changes in the characteristics of semaglutide (Ozempic®) users over time, focusing on the presence
or absence of any indicators of T2D and related characteristics. Diabetes indicators included HbAlc test results from
primary care and hospitals,?’ previous antidiabetic (glucose-lowering) medication use (excluding GLP-1RAs approved
specifically for weight loss), and/or previous diabetes diagnoses from hospital contacts, in the annual new (January 2018—
December 2023) and prevalent (2023) semaglutide user populations. Among people initiating semaglutide (Ozempic®™)
who had a record of T2D, we further described the number and type of prior antidiabetic medications used within the
last year, the most recent HbAlc¢ value measured within the last year, and the presence of established hospital-diagnosed
atherosclerotic cardiovascular disease (ASCVD) or kidney disease at the time of semaglutide (Ozempic®) initiation.
Suboptimal glucose control was defined by glycated hemoglobin (HbA1c) >48 mmol/mol and use of another antidiabetic
medication at the time of first semaglutide (Ozempic®) initiation.>** In a second analysis, we used an HbA l¢ target >53
mmol/mol and use of another antidiabetic medication to define suboptimal control.>** All statistical analyses were
conducted using SAS V.9.4 (SAS Institute).

Results

Semaglutide (Ozempic®) New User Rates

Panel A of Figure 1 shows the rate of new users of semaglutide injection (Ozempic®), compared with other GLP-1RAs
and with “older” weight loss medications, per 1000 person-years among all Danish adults in each quarter from January 1,
2018, to December 31, 2023. The semaglutide (Ozempic®) initiation incidence increased from its license in 2018 to
stable values of approximately four initiators per 1000 person-years during 2019 and 2020, after which the incidence
began to further increase. A notable acceleration was observed from the end of 2021 onward with an incidence reaching
10 per 1000 person-years in the first quarter of 2023, after which the incidence declined sharply towards the end of the
study period. Among the other GLP-1RAs with a T2D indication, the initiation incidence for liraglutide injection
(Victoza®) declined after mid-2018, when semaglutide (Ozempic®) was approved. Semaglutide oral (Rybelsus®™) had
an initiation incidence of two to three per 1000 person-years since it was approved in 2020 with a slightly declining trend
up to the beginning of 2023. During 2023, a marked increase in semaglutide oral (Rybelsus™) new use was observed,
concurrent with the marked decrease in semaglutide (Ozempic®) new use in 2023.

The initiation incidence of the “older” weight loss medications (orlistat, bupropion/naltrexone, and amfepramone)
remained at a very low level throughout the study period (Figure 1 Panel A). Among the newer weight loss medications,
the initiation incidence of liraglutide injection (Saxenda™) remained fairly low from 2018 to 2020. Liraglutide
(Saxenda™) new use increased during 2021-2022, with the increase beginning slightly before the rise in semaglutide
(Ozempic®) initiation rates, peaking at a rate of four per 1000 person-years in the third quarter of 2022 and rapidly
declining again thereafter, concurrent with the licensing of semaglutide injection (Wegovy™). The initiation incidence of
semaglutide injection (Wegovy®™) started off at 12 per 1000 person-years in the last quarter of 2022, when the drug
entered the market. New user rates reached a maximum of 32 per 1000 person-years in the first quarter of 2023, and then
declined again to 15 per 1000 person-years in the last quarter of 2023 (Figure 1 Panel A).

Prevalence of Semaglutide (Ozempic®) Users
Panel B of Figure 1 shows a substantial increase in the total prevalence proportion of all Danish adults using semaglutide
(Ozempic™), from two per 1000 adults in 2018 to 19 per 1000 adults in 2023, corresponding to an almost ten-fold increase. In
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Figure | Quarterly incidence rate of new users (A) and quarterly total user prevalence (B) of semaglutide injection (Ozempic®) in Denmark, 2018-2023. Use of other
GLP-1RAs and older weight loss medications shown as comparison.

comparison, regarding the other GLP-1RAs with a T2D indication, the prevalence of liraglutide (Victoza™) users markedly
declined, from five per 1000 adults using the medication in 2018, and to only two per 1000 in 2023, while the prevalence of
semaglutide oral (Rybelsus®™) increased in 2023. The total user prevalence for the older weight loss drugs remained low. The
user prevalence of newer GLP-1RA weight loss drugs increased steadily in the most recent years, first driven by increased use
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of liraglutide (Saxenda®™) starting in late 2020 and peaking in late 2022, and afterwards driven by a rapid increase in
semaglutide (Wegovy™) use, reaching a similar number of users than semaglutide (Ozempic™) during 2023 (Figure 1 Panel A).

Characteristics of Semaglutide (Ozempic®) Users

Overall Characteristics and Occurrence of Diabetes

Table 1 shows the characteristics of people initiating semaglutide (Ozempic®). The prevalence proportion of female
(Ozempic®) initiators increased from 42% in 2018 to a high 55% in 2022, falling again to 48% in 2023. The median age
at initiation decreased by five years, from 62 years in 2018 to 57 years in 2022, then increasing to 60 years in 2023. In
2018, the proportion of new semaglutide (Ozempic™) users who had any indication of diabetes ever before semaglutide
(Ozempic®) initiation was 99%, including 99% who had used another antidiabetic medication before semaglutide
(Ozempic®) initiation, 98% who had an HbAlc level >48 mmol/mol registered, and 83% who had a previous hospital
diagnosis of diabetes recorded. By 2022, the prevalence proportion of new users with any indication of diabetes had
decreased substantially to a low 67%, including 65% that had ever used another antidiabetic medication, 63% who had an
HbAlc level 248 mmol/mol, and 36% who had a previous hospital diagnosis of diabetes. In 2023, the proportion having
diabetes clearly increased again, to 87%.

Characteristics in People with T2D

Table 2 shows the characteristics of the people with a record of T2D who initiated semaglutide (Ozempic®). Among
semaglutide (Ozempic®) new users in 2023, 52% received antidiabetic glucose-lowering polytherapy (31% dual and 21%
three or more medications), 39% received monotherapy, and 8% received no antidiabetic medication before they initiated
semaglutide (Ozempic®). The data suggested a gradually earlier use of semaglutide (Ozempic®) in the course of T2D
therapy, ie, moving from a typical third- or fourth-line glucose-lowering medication in 2018-2020 to a frequent second-
line and sometime first-line medication by 2023 (Table 2). Among new users in 2023, 83% had suboptimal glucose
control, as evidenced by the use of another glucose-lowering medication and an HbAlc level >48 mmol/mol within the
prior year. When applying a less strict HbA ¢ target of >53 mmol/mol and use of another glucose-lowering medication,
68% initiators of semaglutide (Ozempic®) had suboptimal glucose control. A hospital history of either established
ASCVD (24%) and/or kidney disease (8%) was observed in a total of 29% of these individuals.

Discussion
Key Results

In this nationwide population-based study of semaglutide (Ozempic®) utilization in Denmark, we observed a sharp
increase in use in 2021-2022, with a falling incidence in 2023. Even though semaglutide (Ozempic®), is not approved for
weight loss in people without T2D, 12% of all prevalent users in 2023 did not have T2D. A high 33% of people who
were new users in 2022 did not have T2D at their drug initiation, but the proportion without T2D recently decreased
again to 13% of new users in 2023. Among new users with T2D in 2023, between 68% and 83% had a clear medical
indication for glucose-lowering medication intensification, depending on the level of HbAlc accepted. Our findings
suggest that in Denmark, there was a clear increase in semaglutide (Ozempic®) “off-label” use through 2022, however, of
a magnitude that can explain only a minor part of the drug shortage, and with a decreasing “off-label” user trend
observed in 2023.

Strengths and Limitations
The main strengths of our study are its population-based setting with uniform access to healthcare for all citizens; the

15,19 and

complete registration of high-quality prescription data through nationwide monopolized community pharmacies;
the availability of individual-level data on comorbidities, comedications, and glucose control.?!

Study limitations include lack of data on the exact medical indication for physicians prescribing semaglutide
(Ozempic™) or other medications, as only diagnoses made during hospital contacts are available for research purposes.
However, as we also leveraged primary care testing of HbAlc, we expect to correctly identify individuals with T2D prior

to treatment initiation. The very high proportions (>95%) of semaglutide (Ozempic®) initiators who had T2D recorded
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Table | Characteristics of All New Initiators of Semaglutide Injection (Ozempic®) in Denmark from January 2018 to December 2023, and Characteristics of Prevalent Users in 2023

2018 2019 2020 2021 2022 2023 Prevalent
users in 2023

Total number of users 5744 (100.0) 16,596 (100.0) | 16,035 (100.0) | 19,620 (100.0) | 31,340 (100.0) | 24,677 (100.0) | 91,626 (100.0)
Sex

Male 3317 (57.8) 9592 (57.8) 8899 (55.5) 10,125 (51.6) 14,111 (45.0) 12,758 (51.7) 47,908 (52.3)

Female 2427 (42.3) 7004 (42.2) 7136 (44.5) 9495 (48.4) 17,229 (55.0) 11,919 (48.3) 43,718 (47.7)
Age

Median (quartiles) 62 (54;70) 62 (54;71) 62 (53;71) 60 (51;70) 57 (48;67) 60 (51;69) 62 (53;71)

Proportion <40 years 252 (4.4) 777 (4.7) 985 (6.1) 1698 (8.7) 3990 (12.7) 2079 (8.4) 5983 (6.5)
Indicators of diabetes presence

Any diabetes record 5700 (99.2) 16,299 (98.2) 15,224 (94.9) 16,740 (85.3) 21,134 (67.4) 21,512 (87.2) 80,672 (88.0)

Hospital admissions with ICD code for diabetes 4742 (82.6) 12,638 (76.2) 10,716 (66.8) 10,527 (53.7) 11,148 (35.6) 10,132 (41.1) 51,385 (56.1)

Any antidiabetic medication® 5689 (99.0) 16,224 (97.8) 15,060 (93.9) 16,352 (83.3) 20,255 (64.6) 20,334 (82.4) 78,791 (86.0)

HbA I c 248 mmol/mol 5606 (97.6) 16,058 (96.8) 14,910 (93.0) 16,208 (82.6) 19,867 (63.4) 20,981 (85.0) 78,613 (85.8)

No diabetes record (neither HbAlc 248 mmol/mol nor antidiabetic | 44 (0.8) 297 (1.8) 811 (5.1) 2880 (14.7) 10,206 (32.6) 3165 (12.8) 11,013 (12.0)

medication nor ICD code for diabetes)

Prediabetes: No diabetes record, but HbAlc 42—47 mmol/mol 7 (0.1) 44 (0.3) 101 (0.6) 413 (2.1) 1545 (4.9) 520 (2.1) 1697 (1.9)
Number of antidiabetic medications used at baseline

No therapy 87 (1.5) 534 (3.2) 1254 (7.8) 3699 (18.9) 12,108 (38.6) 4964 (20.1) 18,532 (20.2)

Monotherapy 656 (11.4) 2817 (17.0) 3671 (22.9) 5045 (25.7) 7591 (24.2) 8430 (34.2) 28,715 (31.3)

Dual therapy 1778 (31.0) 5677 (34.2) 5536 (34.5) 5712 (29.1) 6341 (20.2) 6721 (27.2) 27,715 (30.3)

23 medications 3223 (56.1) 7568 (45.6) 5574 (34.8) 5164 (26.3) 5300 (16.9) 4562 (18.5) 16,664 (18.2)
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Type of antidiabetic medications used at baseline

Insulin 2723 (47.4) 6808 (41.0) 5117 31.9) 4684 (23.9) 4361 (13.9) 3660 (14.8) 21,362 (23.3)
Metformin 4893 (85.2) 13,971 (84.2) 12,898 (80.4) 13,873 (70.7) 16,847 (53.8) 17,325 (70.2) 61,948 (67.6)
SGLT-2i 2278 (39.7) 6067 (36.6) 5753 (35.9) 6451 (32.9) 7855 (25.1) 8296 (33.6) 33,891 (37.0)
DPP-4i 1237 (21.5) 3996 (24.1) 3682 (23.0) 3485 (17.8) 3550 (11.3) 2880 (11.7) 4341 4.7)
Other antidiabetic medications (except GLP-1RAs) 674 (11.7) 1892 (11.4) 1520 (9.5) 1304 (6.7) 1209 (3.9) 951 (3.9) 2817 (3.1)
GLP-1RA, Victoza® 3047 (53.1) 5987 (36.1) 3516 (21.9) 2583 (13.2) 2086 (6.7) 1450 (5.9) 2287 (2.5)
GLP-1RA, Saxenda® 28 (0.5) 59 (0.4) 115 (0.7) 418 (2.1) 1723 (5.5) 408 (1.7) 888 (1.0)
GLP-1RA, Wegovy® <5 1035 (4.2) 2157 (2.4)
GLP-IRA, Rybelsus® 103 (0.6) 762 (3.9) 1406 (4.5) 1848 (7.5) 8886 (9.7)
GLP-IRA, others 277 (4.8) 434 (2.6) 241 (1.5) 204 (1.0) 199 (0.6) 183 (0.7) 1627 (1.8)

Notes: “GLP-1RAs approved specifically for weight loss were not included as antidiabetic medication in assessment of presence of T2D.
Abbreviations: HbAc, glycated hemoglobin; SGLT-2i, sodium-glucose co-transporter-2 inhibitors; DPP-4i, dipeptidyl peptidase 4 inhibitors; GLP-IRA, glucagon-like peptide-I receptor agonists.
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Table 2 Characteristics of patients with a record of diabetes who initiated semaglutide injection (Ozempic®) from January 2018 to December 2023

or were prevalent users in 2023

2018 2019 2020 2021 2022 2023 Prevalent
users in 2023
Total number of initiators with any diabetes indicator (ever) 5700 (100.0) 16,299 (100.0) | 15,224 (100.0) | 16,740 (100.0) | 21,134 (100.0) | 21,512 (100.0) | 80,672 (100.0)
Established atherosclerotic cardiovascular disease 1680 (29.5) 4663 (28.6) 4301 (28.3) 4627 (27.6) 5209 (24.7) 5255 (24.4) 22,610 (28.0)
Established kidney disease 807 (14.2) 2151 (13.2) 1852 (12.2) 1771 (10.6) 1761 (8.3) 1618 (7.5) 9522 (11.8)
Established atherosclerotic cardiovascular disease or kidney disease 2149 (37.7) 5881 (36.1) 5289 (34.7) 5538 (33.1) 6212 (29.4) 6185 (28.8) 27,766 (34.4)
Recent suboptimal glycemic control: antidiabetic medication use and 5275 (92.5) 15111 (92.7) 14,008 (92.0) 14,948 (89.3) 17,433 (82.5) 17,744 (82.5) 55,855 (69.2)
HbAlc 248 mmol/mol (I year look-back)
Recent suboptimal glycemic control: antidiabetic medication use and 4925 (86.4) 14,158 (86.9) 13,129 (86.2) 13,656 (81.6) 15,109 (71.5) 14,715 (68.4) 45,943 (57.0)
HbAlc 253 mmol/mol (I year look-back)
Number of antidiabetic medications used at baseline
No therapy 43 (0.8) 237 (1.5) 443 (2.9) 819 (4.9) 1902 (9.0) 1799 (8.4) 7578 (9.4)
Monotherapy 656 (11.5) 2817 (17.3) 3671 (24.1) 5045 (30.1) 7591 (35.9) 8430 (39.2) 28,715 (35.6)
Dual therapy 1778 (31.2) 5677 (34.8) 5536 (36.4) 5712 (34.1) 6341 (30.0) 6721 (31.2) 27,715 (34.4)
23 medications 3223 (56.5) 7568 (46.4) 5574 (36.6) 5164 (30.9) 5300 (25.1) 4562 (21.2) 16,664 (20.7)
Glycemic control (last measured HbAlc (mmol/mol))
Missing 143 () 399 () 266 (.) 360 () 583 () 372 () 2952 (.)
<48 564 (10.2) 1130 (7.1) 1028 (6.9) 1491 (9.1) 3151 (15.3) 3434 (16.2) 31,633 (40.7)
48-52 605 (10.9) 1428 (9.0) 1309 (8.8) 1895 (11.6) 3192 (15.5) 4053 (19.2) 13,660 (17.6)
53-57 791 (14.2) 2097 (13.2) 1919 (12.8) 2432 (14.9) 2996 (14.6) 3527 (16.7) 10,623 (13.7)
58-70 1958 (35.2) 5905 (37.1) 5433 (36.3) 5450 (33.3) 6140 (29.9) 5821 (27.5) 14,260 (18.4)
>70 1639 (29.5) 5340 (33.6) 5269 (35.2) 5112 (31.2) 5072 (24.7) 4305 (20.4) 7544 (9.7)

Abbreviation: HbAlc, glycated hemoglobin.
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during the first three study years also support that the chosen indicators of T2D, when present, are not systematically
under-recorded in our data sources. Another limitation is that we were unable to make inferences about the use of other
GLP-1RAs including lixisenatide, exenatide, and dulaglutide, as the uptake of these three drugs has been very low in
Denmark, with only around 1000 prevalent users combined in 2022.'®

Interpretation

A major finding was that the proportion of people who initiated semaglutide (Ozempic®) approved for T2D but who did
not have a record of T2D (ie, “off-label” use) increased from close to 0% during 2018-2020 to one-third in 2022. It is
likely that, before semaglutide injection (Wegovy®™) approved for weight loss became available in Denmark in
December 2022, obese people without T2D have asked physicians to prescribe semaglutide injection (Ozempic®)
although this use does not accord with Danish clinical guidelines.? It is also likely that the licensing of semaglutide
injection (Wegovy™) is related to the apparent decrease in “off-label” use of semaglutide (Ozempic®) during 2023.
Tirzepatide, a dual GIP/GLP-1 receptor agonist with even greater effectiveness on glycemia and weight loss than

2324 received marketing authorization for diabetes treatment (Mounjaro™) in the European Union in

semaglutide,
2022,% but is not yet available on the Danish market; the introduction of tirzepatide can therefore not explain any
changes in the demand for semaglutide observed in this study. A recent Norwegian study documented clear increases in
the adult population use of drugs to treat obesity from 2017 to 2022.%° The authors reported a sharp increase in the use of
semaglutide injection (Ozempic®) without reimbursement (i.e, “off-label” use) from 2021 to 2022, corroborating our
findings in Denmark. In contrast to our results, the use of bupropion-naltrexone in Norway was high with substantial
increases in recent years, probably due to more generous reimbursement rules than in Denmark.

The proportion of adults having obesity (body mass index >30) is currently 19% in the Danish general population,*’
slightly below the average level of 23% in the World Health Organization European Region,”® whereas 42% of adults in
the United States are now obese.”’ In comparison, 7% of adults in Denmark®® and 11% in the United States’' are
currently diagnosed with T2D. For both obesity and T2D, weight loss is a key clinical guideline recommendation since
weight reduction improves metabolic risk factors for future complications.**®*? In addition, many overweight people
wish to lose weight since obesity may be associated with societal stigma and perceived unattractiveness.*?

The significant weight loss potential of semaglutide’>* has been widely disseminated by social and mainstream media with
global outreach, by mouth to mouth, and, in some countries, by direct-to-consumer prescription drug advertising.'*'* Indeed,
many primary care physicians report strongly increasing demands from their patients, and it is well-known that such pressure
can lead to inappropriate prescribing patterns.*®

Finally, costs of semaglutide may play a role. Even in a homogeneous and equal society such as Denmark, obesity is
twice as prevalent in socioeconomically disadvantaged groups compared with among people with high income.?’ Patients
putting pressure on physicians to prescribe a reimbursed/subsidized medication such as semaglutide (Ozempic®) can be
expected. Based on data from Danish health authorities, the number of users of semaglutide (Ozempic®) prescriptions
who did not receive reimbursement/subsidies in Denmark in 2022 was relatively small, ie, in the order of 15% to 20% of

all users,>®’

and thus in the same order as the proportion who did not have T2D in 2022 in our study.

The marked increase in the number of patients with T2D using semaglutide (Ozempic™) generally aligns with
consecutively updated clinical guidelines on T2D management.>** Since 2015, numerous large cardiovascular outcome
trials have shown that GLP-1RAs including semaglutide reduce cardiovascular and renal complications in high-risk T2D
patients and confer organ-protective effects beyond lowering glucose.*® These studies have led to guideline changes, in
which GLP-1RA and SGLT-2i are now preferred glucose-lowering drugs (regardless of HbAlc level) in T2D patients
with established cardiovascular disease or renal disease and are preferred second-line medications in patients at high
cardiovascular risk,>*? i,e, patient groups that may constitute over a third of all people with T2D.** Furthermore, clinical
T2D guidelines emphasize individualized therapy, in which the choice of glucose-lowering therapy should include
considerations about glucose-reducing effects, desired weight loss, side effects, costs, and patient preferences.’?

The high proportion of people with T2D with a clear clinical indication for treatment initiation (ie, a need for
intensification of glucose-lowering medication, as evidenced by increased HbAlc, and/or the presence of ASCVD or

kidney disease) suggests rational pharmacotherapeutic practices by the prescribing physicians. We have previously
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observed that GLP-1RA and SGLT-2i prescriptions are being initiated increasingly by general practitioners in addition to
hospital-based physiciams.2 This accords with recommendations that most patients with T2D can receive high-quality
care in general practice.” Notwithstanding, there is a current debate whether the use of GLP-1RA in Danish T2D patients

is too high and may happen too early in the therapy line.*”***!

Unanswered Questions and Future Research

A substantial proportion of the adult populations in most countries might currently be candidates for semaglutide and other
pharmacological weight loss therapies. This carries major implications for healthcare costs. An important future task will be to
identify the most appropriate target groups to ensure cost-effective therapy. As stated above, semaglutide (Ozempic®) has
documented effects in secondary prevention of cardiovascular disease in T2D patients with established cardiovascular
disease.” Moreover, an effect of semaglutide (Wegovy™) in secondary prevention of cardiovascular disease was recently
proven also in overweight or obese patients with established cardiovascular disease.'® In contrast, there is less clear evidence
for an effectiveness of GLP-1RA on primary prevention of cardiovascular disease, both for T2D** and obesity, although there
is some indication that GLP-1RAs may reduce cardiovascular outcomes in people with T2D and multiple cardiovascular risk
factors,® reflected in “Class ITb”, “Level C” recommendations in the most recent European Society of Cardiology guidelines.®
There is also no evidence yet for long-term sustainable weight loss with GLP-1RA after the first one to two years,” with the
STEP-4 trial showing that patients unfortunately regain weight quickly when discontinuing semaglutide injection.** Finally,
possible long-term adverse effects of high-dose semaglutide injection therapy remain to be clarified.>'® Future routine clinical
care studies should therefore follow the many new users of semaglutide and other incretin-based medications to investigate the
adherence, safety, and effectiveness of these medications in a real-world setting.

Conclusion

In conclusion, the use of semaglutide injection (Ozempic®™) in Denmark has increased dramatically. Although semaglu-
tide (Ozempic®) is not approved for weight loss in people without T2D in Denmark, by 2022, one-third of new users did
not have T2D. The amount of “off-label” medication initiation seems to be on the decline in 2023, and it cannot alone
explain the current supply shortage. Most initiators who had T2D also had a clear medical indication for intensification of
glucose-lowering medication, based on glucose levels and/or comorbidities.
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