university of copenhagen

Does a mandatory non-medical switch from originator to biosimilar infliximab lead to
increased use of outpatient healthcare resources? A register-based study in patients
with inflammatory arthritis
Glintborg, Bente; Sørensen, Jan; Hetland, Merete Lund

Published in:
RMD Open
DOI:
10.1136/rmdopen-2018-000710
Publication date:
2018
Document version
Publisher's PDF, also known as Version of record
Document license:
CC BY-NC
Citation for published version (APA):
Glintborg, B., Sørensen, J., & Hetland, M. L. (2018). Does a mandatory non-medical switch from originator to
biosimilar infliximab lead to increased use of outpatient healthcare resources? A register-based study in patients
with inflammatory arthritis. RMD Open, 4(2), [e000710]. https://doi.org/10.1136/rmdopen-2018-000710

Download date: 08. jan.. 2023

Treatments

Does a mandatory non-medical switch
from originator to biosimilar infliximab
lead to increased use of outpatient
healthcare resources? A registerbased study in patients with
inflammatory arthritis
Bente Glintborg,1,2 Jan Sørensen,3 Merete Lund Hetland1,4
To cite: Glintborg B, Sørensen J,
Hetland ML. Does a mandatory
non-medical switch from
originator to biosimilar
infliximab lead to increased
use of outpatient healthcare
resources? A registerbased study in patients
with inflammatory
arthritis. RMD Open
2018;4:e000710. doi:10.1136/
rmdopen-2018-000710
►► Prepublication history for

this paper is available online.
To view these files, please visit
the journal online (http://dx.doi.
org/10.1136/rmdopen-2018-
000710).
Received 23 April 2018
Revised 4 June 2018
Accepted 16 June 2018

© Author(s) (or their
employer(s)) 2018. Re-use
permitted under CC BY-NC. No
commercial re-use. See rights
and permissions. Published
by BMJ.
For numbered affiliations see
end of article.
Correspondence to
Dr Bente Glintborg;
glintborg@dadlnet.d k

Abstract

Objectives National Danish guidelines in May 2015
dictated a mandatory switch from originator infliximab
(INX) to biosimilar CT-P13 in patients with inflammatory
rheumatic disease. We investigated if this non-medical
switch changed use of outpatient hospital resources.
Methods Observational cohort study. Switchers were
identified in DANBIO. Rheumatic outpatient contacts,
visits and services were identified in the National Patient
Registry. The 6-month rate for (1) number of visits (or
services) and (2) days with ≥1 visit (or service) were
compared before/after switching (paired t-tests). Visits
per week per patient before/after the switch date were
analysed with graphical interrupted time-series analysis.
Results In 769 switchers (372 males, median age
54 years (IQR 44–66)), 1484 outpatient contacts, 6718
visits and 9243 days with services (693 on switch date)
were identified. Mean visit rate was 3.89 before and 3.95
after switch (p=0.35). Total number of services was 19 752
(2019 on switch date). Mean rates before/after switch for
16 service categories were small and differences close to
zero. Visits per week per patient appeared similar before/
after switch with peaks every ≈8 weeks (standard INX
infusion interval).
Conclusion Changes were marginal with no clinically
relevant increase in use of outpatient health care resources
6 months after compared with 6 months before mandatory
switch from originator to biosimilar infliximab.

Availability of the cheaper biosimilar
disease-modifying
antirheumatic
drugs
(bsDMARDs) has raised financial incentives to change treatment practice.1 2 Recent
European League Against Rheumatism
guidelines state that biosimilars should be
included in treatment algorithms on equal
terms as the originator.3 However, recommendations are debated regarding non-medical switching (ie, switching for economic

Key messages

What is already known about this subject?
►► Switching from originator to cheaper biosimilar bi-

ological agents has been suggested for economic
reasons among patients with inflammatory arthritis.
►► Existing literature provides no data about the cost
consequences of such non-medical switching.

What does this study add?
►► We found no evidence of changes in use of outpa-

tient health resources following switch from originator to biosimilar infliximab.

How might this impact on clinical practice?
►► This study demonstrated no immediate cost conse-

quences of non-medical switching in routine care.

reasons in patients on stable treatment with
the originator).4–6
In May 2015, Danish nationwide guidelines
dictated a mandatory switch from originator
(Remicade, INX) to biosimilar infliximab
(Remsima, CT-P13) since the cost of CT-P13
was 36% of INX.7 Non-medical switching
might potentially induce uncertainty for
patients and lead to an increased number
of contacts to the healthcare provider for
patient education or closer monitoring of the
disease.8–10 This could impose additional costs
on healthcare services potentially off-setting
savings from the cheaper product. Existing
evidence provides no meaningful data about
the cost consequences of switching. Previous
budget impact and pharmacoeconomic analyses in autoimmune diseases have mainly
included drug costs and prescription patterns
and disregarded the impact on use of healthcare services.2 11–13
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Materials and methods
Study population
The study population was identified in DANBIO and
included INX-treated patients (rheumatoid arthritis,
psoriatic arthritis or axial spondyloarthritis) who
switched from INX to CT-P13 between 20 March and
1 January 2016 (=switchers).7 Treatment regimen and
switch date were obtained from DANBIO. Switch date was
validated by the local departments of rheumatology.7 Vital
status (=alive) by 1 August 2016 was confirmed through
the central person register. Only patients alive during the
full 6-month observation period were included.
The Danish National Patient Registry is virtually
complete. It is organised with one record for each patient
contact (which could be a series of visits for the same
health problem).15 Information on all hospital outpatient contacts (completed and ongoing) was obtained.
Patients were included if they had ≥1 outpatient contact
related to inflammatory joint disease at departments

that registered patients in DANBIO. In Denmark, infusions with biological DMARDs are administered at these
departments.
Each outpatient contact consists of a number of outpatient visits (ie, physical visits) with corresponding visit
dates and records of services provided. Services are coded
by date and type of service. Only records for visits and
services dated 0–6 months before and after the switch
date were included in this analysis. Services were categorised into 16 meaningful groups of relevance to INX
treatment for inflammatory rheumatic diseases (shown
in table 1). All visits and services provided by physicians
and nurses (but not secretaries) related to outpatient
contacts were included in the analysis.
Analyses were performed in Stata V.15.1 (StataCorp).
For individual switch patients, the following rates were
calculated for the 6-month period before and after
switch: (1) days with ≥1 outpatient visit and (2) number
of visits. Similar calculations were done for outpatient
services. Visits and services performed on the switch date
were analysed separately.
Differences in rates before versus after switch were
compared by paired t-tests.
Switchers were also categorised according to change
in number of services (fewer/the same/more) before
versus after switch, and the service rates were compared
for these categories.
The weekly rate of outpatient visits before and after
the switch date was analysed with graphical interrupted
time-series analysis.16

Table 1 (A) Rate of services per patient 6 months before and after the switch, the difference and p values (paired t-test); (B)
number of patients with no registered use of services; and (C) number of patients with changes in number of services
A. Mean rate of services per patient
Difference

P level

C. Patients with changes in number of
services, n (% of patients who change)

B. Non-users
(% of all)

Less

Unchanged

Service

Before

After

More

Outpatient visit

1.44

1.45

0.00

0.91

427 (56)

107 (31)

139 (41)

96 (28)

Nurse activity

0.61

0.58

–0.03

0.22

601 (78)

53 (32)

69 (41)

46 (27)

csDMARD

0.30

0.32

0.02

0.36

595 (77)

73 (42)

27 (16)

74 (43)

Intravenous needle

0.36

0.37

0.01

0.61

666 (87)

28 (27)

38 (37)

37 (36)

Infliximab treatment

3.10

2.96

–0.13

<0.01

11 (1)

229 (30)

330 (44)

199 (26)

Consultation regarding
treatment

0.09

0.07

–0.02

0.12

723 (94)

24 (52)

5 (11)

17 (37)

Phone consultation

1.03

1.17

0.14

0.03

237 (31)

219 (41)

65 (12)

248 (47)

Patient guidance

0.35

0.49

0.14

<0.01

584 (76)

47 (25)

48 (26)

90 (49)

Intravenous medication

0.03

0.11

0.08

<0.01

697 (91)

16 (22)

2 (3)

54 (75)

Methotrexate

0.60

0.61

0.01

0.73

557 (72)

84 (40)

48 (23)

80 (38)

US shoulder, elbow, hand

0.09

0.07

–0.02

0.23

689 (90)

42 (53)

7 (9)

31 (39)

US hip, knee, foot

0.08

0.10

0.01

0.30

681 (90)

35 (40)4

10 (11)

43 (49)

Clinical investigation

0.31

0.47

0.16

<0.01

552 (72)

53 (24)

63 (29)

101 (47)

Clinical control

2.08

2.26

0.19

<0.01

206 (27)

153 (27)

198 (35)

212 (38)

Observation

0.17

0.22

0.05

<0.01

714 (93)

7 (13)

22 (40)

26 (47)

BP measurement

0.61

0.60

–0.01

0.70

611 (79)

39 (25)

75 (47)

44 (28)

BP, blood pressure; csDMARD, conventional synthetic disease-modifying antirheumatic drug; US, ultrasound.
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The nationwide clinical DANBIO registry prospectively
collates detailed clinical information among patients
with inflammatory arthritis.14 These data, combined
with administrative national health registries, offer a
unique opportunity to assess use of healthcare resources
in relation to switching. Thus, we aimed to investigate if
switching from INX to CT-P13 in patients with inflammatory arthritis affected outpatient consultation rates and
services provided within departments of rheumatology 6
months after compared with 6 months before the switch.

Treatments

Identification of switch patients and relevant hospital contacts. N, patient numbers.

Results
Patient cohort and outpatient contacts
Among 802 switchers identified in DANBIO, 769 patients
were included in the analysis (figure 1). In these patients,
5091 outpatient hospital contacts (completed and
ongoing) were identified, whereof 1484 contacts were
related to INX treatment at departments using DANBIO
(figure 1). The 769 included patients had a total of 6718
visits that occurred within 6 months before (n=2995,
45%), on (689, 10%), or 6 months after (n=3034, 45%)
the switch date. Overall, 19 752 services were provided
(2019 of these were on the switch date).

(mean −1.6, SD 1.0), 271 patients (35%) had the same
and 259 patients (34%) had more visits (mean 1.6, SD
1.0) than before switch.
The weekly rate of visits per patient appeared stable
during the time period (figure 2). The peaks observed
approximately every 8 weeks were consistent with clinical
practice (standard INX infusion interval).

Days with visits 6 months before and after switch
Mean visit rate was 3.89 before and 3.95 after switch
(p=0.35). After the switch, 239 patients (31%) had fewer

Days with services
The total number of days with services were 4131 before
(mean 5.4 days SD 2.8) and 4400 after switch (mean 5.8
days SD 2.8) (p<0.01, paired t-test). After the switch,
259 patients (34%) had fewer (mean −2.4, SD 1.7), 169
patients (22%) had the same and 341 patients (45%)
(mean 2.6, SD 2.0) had more days with services than
before switch.
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Analysis of services provided
The rates of provided services declined after switch for
INX treatment and increased for telephone consultations, patient guidance, intravenous medication, clinical
investigations and controls, and observations. Numerical differences were, however, small and close to zero
(table 1).
The number of patients with changes in provided
services before versus after switch (less/more) appeared
similar (table 1)
Discussion
In this study of 769 patients with inflammatory arthritis
who switched from INX to CT-P13 in routine care, we
found only minor, clinically insignificant changes in the
use of outpatient health resources during a 6-month time
period after the switch compared with before the switch.
The biosimilars are expected to provide similar standard care at lower costs, thus facilitating better access
to treatment and perhaps earlier treatment during the
disease course, which has major potential social perspectives.4 8 The availability of bsDMARDs has been reported
to cause changes in prescription practice, although the
uptake of bsDMRARD varies markedly between countries.8 Previous pharmacoeconomic and budget impact
analyses have mainly included direct costs of the medication.11 13 To our knowledge, no previous studies have
investigated the use of healthcare resources accompanying switching to bsDMARDs.
Discussions on how to use the cheaper biosimilar drugs
in patients on stable treatment with the originator drug
are ongoing.5 6 According to the Danish guidelines,
switching was mandatory and INX was no longer routinely
available.17 Within few months, CT-P13 acquired the
majority of the INX market share across indications in
Denmark.18 We have previously reported 1-year effectiveness outcomes in the patient cohort.7
In the current study of the impact of non-medical
switch on the use of healthcare resources, we used three
4
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Figure 2 Weekly rates of physical visits per patient 6
months before and 6 months after switching.

different indicators: physical visits, days with services
and number of services provided. Neither gave indications of substantial changes after switching. The visit rate
was unchanged, while the number of services increased
slightly after the switch with a minor increase in telephone consultations and clinical investigations/controls.
However, these services were only provided for a small
proportion of the patients (7%–16%). Although the use
of telephone consultations increased slightly, the associated activity-based fee (DRG-tariffs (18€))19 is modest.
Previous studies have reported that patients and
healthcare professionals often are somewhat reluctant
to implement the use of bsDMARDs.9 Negative expectations (=nocebo effects) are suspected to have an impact
on treatment effects and costs.10 20 21 It is reassuring that
we found only minor changes in the use of healthcare
resources, despite the switch being mandatory and that
no specific strategy for patient information was set up.
The fact that patients were informed about the switch
at an already scheduled appointment could potentially
reduce the nocebo effect—treatment was handled ‘as
usual’. Some patients may not have been aware of the
switch, but this cannot be explored with the available
data.
This study has strengths and limitations. The availability
of valid and virtually complete data from routine clinical
and administrative national registries was a strength. The
validity of diagnoses and treatments in DANBIO is high.22
The switch date in DANBIO coincided with a physical visit
for the vast majority of patients, only ≈10% of patients had
no physical visit (figure 2) or service provided on that date.
This might be due to imprecise registration in DANBIO
or errors in data coding. The registration of physical visits
and days with services in the national patient registry has
high validity.15 Although there seemed to be some variation in the routines regarding registration of services
between departments, the paired analyses were robust
to such variation. The service rate during the 6-month
period following switch seemed stable, which indicates
that the time period that was chosen for the investigation
of a potential impact of the switch was relevant. However,
we have no information regarding the duration of the
individual services provided; thus, if the switch induced
longer and more elaborate consultations/phone calls,
this has not been captured.
In conclusion, this study does not provide evidence of
an increased use of outpatient healthcare resources in
departments of rheumatology following the nationwide
mandatory switch from originator to biosimilar INX.

Treatments

1. Brodszky V, Baji P, Balogh O, et al. Budget impact analysis of
biosimilar infliximab (CT-P13) for the treatment of rheumatoid arthritis
in six Central and Eastern European countries. Eur J Health Econ
2014;15(Suppl 1):65–71.
2. Gulácsi L, Brodszky V, Baji P, et al. Biosimilars for the management
of rheumatoid arthritis: economic considerations. Expert Rev Clin
Immunol 2015;11(Suppl 1):43–52.
3. Smolen JS, Landewé R, Bijlsma J, et al. EULAR recommendations
for the management of rheumatoid arthritis with synthetic and
biological disease-modifying antirheumatic drugs: 2016 update. Ann
Rheum Dis 2017;76:960–77.
4. Kay J, Schoels MM, Dörner T, et al. Consensus-based
recommendations for the use of biosimilars to treat rheumatological
diseases. Ann Rheum Dis 2018;77:165–74.
5. Cantini F, Benucci M. Switching from the bio-originators to
biosimilar: is it premature to recommend this procedure? Ann
Rheum Dis 2017. doi: 10.1136/annrheumdis-2017-212820. [Epub
ahead of print: 29 Dec 2017].

6. Fleischmann R. Editorial: The American college of rheumatology
white paper on biosimilars: it isn't all white-there is some gray and
black. Arthritis Rheumatol 2018;70:323–5.
7. Glintborg B, Sørensen IJ, Loft AG, et al. A nationwide non-medical
switch from originator infliximab to biosimilar CT-P13 in 802 patients
with inflammatory arthritis: 1-year clinical outcomes from the
DANBIO registry. Ann Rheum Dis 2017;76:1426–31.
8. Uhlig T, Goll GL. Reviewing the evidence for biosimilars: key insights,
lessons learned and future horizons. Rheumatology 2017;56(Suppl
4):iv49–62.
9. Waller J, Sullivan E, Piercy J, et al. Assessing physician and
patient acceptance of infliximab biosimilars in rheumatoid arthritis,
ankylosing spondyloarthritis and psoriatic arthritis across Germany.
Patient Prefer Adherence 2017;11:519–30.
10. Rezk MF, Pieper B. Treatment outcomes with biosimilars: be aware
of the nocebo effect. Rheumatol Ther 2017;4:209–18.
11. Jha A, Upton A, Dunlop WC, et al. The budget impact of biosimilar
infliximab (Remsima®) for the treatment of autoimmune diseases in
five European Countries. Adv Ther 2015;32:742–56.
12. Kanters TA, Stevanovic J, Huys I, et al. Adoption of biosimilar
infliximab for rheumatoid arthritis, ankylosing spondylitis, and
inflammatory bowel diseases in the eu5: a budget impact analysis
using a delphi panel. Front Pharmacol 2017;8:322.
13. Araújo FC, Gonçalves J, Fonseca JE. Pharmacoeconomics of
biosimilars: what is there to gain from them? Curr Rheumatol Rep
2016;18:50.
14. Ibfelt EH, Jensen DV, Hetland ML. The Danish nationwide clinical
register for patients with rheumatoid arthritis: DANBIO. Clin
Epidemiol 2016;8:737–42.
15. Lynge E, Sandegaard JL, Rebolj M. The Danish national patient
register. Scand J Public Health 2011;39(7 Suppl):30–3.
16. Svoronos T, Fretheim A. Clarifying the interrupted time series study
design. BMJ Qual Saf 2015;24:475.1–475.
17. The Danish Regions, The Council for the use of expensive drugs
(RADS), Guidelines for use of biosimilar infliximab and etanercept.
http://www.regioner.dk/media/3488/rads-notat-om-anvendelsen-af-
biosimilaere-juni-2016.pdf (accessed Apr 2018).
18. The Danish Medicines Agency. https://laegemiddelstyrelsen.dk/en/
sideeffects/biological-and-biosimilar-medicinal-products/ (accessed
Apr 2018).
19. Sundhedsdatastyrelsen. https://sundhedsdatastyrelsen.dk/da/
afregning-og-finansiering/takster-drg/takster-2016 (accessed Apr
2018).
20. Tweehuysen L, van den Bemt BJF, van Ingen IL, et al. Subjective
complaints as the main reason for biosimilar discontinuation
after open-label transition from reference infliximab to biosimilar
infliximab. Arthritis Rheumatol 2018;70:60–8.
21. Nikiphorou E, Kautiainen H, Hannonen P, et al. Clinical effectiveness
of CT-P13 (Infliximab biosimilar) used as a switch from Remicade
(infliximab) in patients with established rheumatic disease. Report of
clinical experience based on prospective observational data. Expert
Opin Biol Ther 2015;15:1677–83.
22. Ibfelt EH, Sørensen J, Jensen DV, et al. Validity and completeness
of rheumatoid arthritis diagnoses in the nationwide DANBIO clinical
register and the Danish National Patient Registry. Clin Epidemiol
2017;9:627–32.

Glintborg B, et al. RMD Open 2018;4:e000710. doi:10.1136/rmdopen-2018-000710

5

Department of Clinical Medicine, Faculty of Health and Medical Sciences,
University of Copenhagen, Copenhagen, Denmark

Acknowledgements The authors thank all the Danish departments of
rheumatology, which report to the DANBIO registry. Especially they thank the
colleagues, who validated the switch dates in DANBIO: Inge Juul Sørensen,
Anne Gitte Loft, Hanne Lindegaard, Asta Linauskas, Oliver Hendricks, Inger Marie
Jensen Hansen, Dorte Vendelbo Jensen, Natalia Manilo, Jakob Espesen, Mette
Klarlund, Jolanta Grydehøj, Sabine Sparre Dieperink, Salome Kristensen, Jimmi
Sloth Olsen, Henrik Nordin, Stavros Chrysidis, Dorte Dalsgaard Pedersen, Michael
Veedfald Sørensen, Lis Smedegaard Andersen, Kathrine Lederballe Grøn. The work
of IT consultant Niels Steen Krogh, Zitelab Aps, and statistician Frank Mehnert,
Department of Clinical Epidemiology (KEA), Aarhus, who extracted data from
DANBIO and The National Patient Registry, respectively is acknowledged.
Contributors JS and BG performed analysis of raw data. All authors contributed to
study design and the preparation of manuscript draft.
Funding This study was partly financially supported by a grant from AbbVie, who
had no influence on the study design, analyses, interpretation or the decision to
publish the results.
Competing interests BG: AbbVie, Biogen, Pfizer. JS: AbbVie. MLH: Orion, BMS,
AbbVie, Biogen, Pfizer, MSD.
Patient consent Not required.
Provenance and peer review Not commissioned; externally peer reviewed.
Data sharing statement No additional data available.
Open access This is an Open Access article distributed in accordance with the
Creative Commons Attribution Non Commercial (CC BY-NC 4.0) license, which
permits others to distribute, remix, adapt, build upon this work non-commercially,
and license their derivative works on different terms, provided the original work is
properly cited and the use is non-commercial. See: http://creativecommons.org/
licenses/by-nc/4 .0/

Reference

RMD Open: first published as 10.1136/rmdopen-2018-000710 on 11 July 2018. Downloaded from http://rmdopen.bmj.com/ on 27 March 2019 by guest. Protected by copyright.

4

