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Objective: Combining biologicals or Janus kinase inhibitors (JAKis) with conventional medications and switching therapies is
common in moderate-to-severe inflammatory bowel disease (IBD) treatment. This study assessed the use of conventional medications,
treatment continuation, switching, and factors associated with switching during IBD maintenance therapy with subcutaneous (SC)
biologicals or JAKis.

Materials and Methods: This Finnish nationwide, retrospective registry study included adult Crohn’s disease (CD) and ulcerative
colitis (UC) patients on SC biological/JAKi maintenance therapy (=6 months on treatment) during 2003—2023. Pharmacy dispensation
data were collected from The Social Insurance Institution.

Results: Among 7,707 individuals, use of corticosteroids (CS), immunosuppressants (IS) and 5-aminosalicylates (5-ASA) was less
common after SC biological/JAKi initiation. At 24 months, treatment continuation rates were 51-57% for adalimumab, golimumab,
ustekinumab and tofacitinib (in UC); and 71-80% for infliximab, vedolizumab and ustekinumab (in CD). Overall, 16% of treatments
were switched—most commonly from golimumab (28%), tofacitinib (24%) and adalimumab (21%) to ustekinumab (42% of switches)
or vedolizumab (17% of switches). Prior golimumab (adjusted OR, 1.73; 95% CI, 1.42-2.09) or tofacitinib (1.48; 1.16—1.86) use was
associated with a higher risk of switching (p<0.001), while prior infliximab (0.12; 0.09—0.16), vedolizumab (0.35; 0.26-0.46), IS (0.52;
0.45-0.57), or 5-ASA (0.62; 0.55-0.70) use was associated with lower risk (p<0.001).

Conclusion: Treatment continuation rates during maintenance reached up to 80%. Most switches involved a different mode-of-action.
While conventional medications were tapered, IS and 5-ASA may support treatment continuation.
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Introduction

The management of inflammatory bowel disease (IBD) has significantly advanced over the past two decades with the
introduction of biologicals and small molecule therapies, particularly Janus kinase inhibitors (JAKis).' > These agents are
used to induce and maintain remission in patients with moderate to severe Crohn’s disease (CD) and ulcerative colitis
(UC) who are refractory or intolerant to conventional therapies (corticosteroids, CS; 5-aminosalicylates, 5-ASA; and
immunosuppressants, IS).

Anti-tumor necrosis factor (anti-TNF) agents, such as adalimumab and infliximab, are commonly used as first-line
biologicals. However, approximately 10-30% of patients fail to respond to induction therapy and up to two-thirds lose
response over time.* ® Second-line biologicals, ustekinumab (interleukin-12/23 antagonist) and vedolizumab (oB;-integrin
antagonist), have shown efficacy in both unresponsive anti-TNF-experienced and anti-TNF-naive patients.">” " Orally
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administered JAKis are approved primarily for the treatment of UC patients with an inadequate response or intolerance to
conventional therapies or biologicals.*'? In patients refractory to a biological or JAKi, treatment strategies often include
dose escalation before switching to next-line agents.'**

Despite advances in treatment, conventional medications are often continued alongside a biological or JAKis in real-
life settings.'*%?* While combining IS with anti-TNF agents can enhance the induction of clinical remission and

prevent anti-drug antibody formation,'**2°

it may also increase the risk of adverse events, including infections and
malignancies.”’*® Similarly, 5-ASA agents are often co-administered with biologicals despite limited evidence support-
ing their clinical benefit.>'*** CS can be used in combination with biologicals to induce remission, but are unsuitable for
long-term use due to their adverse effect profiles.*® Notably, real-world studies have demonstrated a steroid-sparing effect
for both biologicals and JAKis.''#2!-31-32

Treatment switching patterns between biologicals, and factors associated with switching, have been investigated
utilizing real-world data, but analyses following the emergence of non-anti-TNF therapies remain scarce.” >’ Studies
examining factors associated with biological discontinuation and switching show somewhat conflicting findings. Factors
associated with a higher risk of switching include prior infections, hospitalizations, a higher comorbidity index, use of IS,
5-ASA, and high-dose CS, and anti-TNF dose escalation.”*” Conversely, anti-TNF dose escalation and IS use have also
been reported to decrease the risk of switching.*

Previously, we reported the real-world utilization of subcutaneous (SC) adalimumab, golimumab, and ustekinumab in
Finland, based on reimbursed pharmacy dispensations up to 2018."® Since then, SC infliximab, vedolizumab, and JAKis
have become available. Therefore, updated real-world evidence is needed to understand treatment patterns better and to
improve treatment choices and overall IBD management. Our aim was to evaluate the following parameters during IBD
maintenance therapy with SC biologicals/JAKis: the use of conventional medications, treatment continuation, switching
patterns, and factors associated with switching.

Materials and Methods
Study Design and Population

This nationwide, retrospective registry study utilized data from The Register for Reimbursement Entitlements and The
Register for Reimbursed Drugs (The Social Insurance Institution of Finland). The study population included all
individuals with an IBD-related reimbursement entitlement, and is thus expected to cover all prevalent IBD cases.’®
Additional inclusion criteria included: a diagnosis for CD (10" revision of the International Classification of Diseases,
ICD-10: K50) or UC (ICD-10: K51), >1 pharmacy dispensation(s) of SC biologicals (adalimumab, golimumab,
infliximab, vedolizumab, ustekinumab, risankizumab) or JAKis (tofacitinib, upadacitinib, filgotinib), and aged >18
years at the time of the first dispensation between 2003 and 2023 (Supplementary Table 1). Only patients on maintenance

therapy (treatment duration >6 months) and with on-label indications were included in the analyses.

Follow-Up and Data Collection

Follow-up began at first SC biological/JAKi dispensation (index date) and ended at treatment discontinuation or the study
period’s conclusion. The period from the first IBD-related reimbursement entitlement during study period to the index
date was defined as baseline. Collected variables included diagnosis for entitlement (if a person had both CD and UC
diagnoses, the more recent diagnosis was chosen), sex, age at first IBD-related reimbursement entitlement during study
period, geographic area, IBD-related medications (Supplementary Table 1) and associated dispensation dates, number of

claimed packages, package size, and Nordic product number (VNR) indicating product strength.

Treatment Periods

Treatment initiation was defined as the first pharmacy dispensation. Hospital administered intravenous (IV) medications were
not captured; therefore, IV induction doses specified in the summary of product characteristics (SmPC) for infliximab,
vedolizumab, and ustekinumab were not included. Treatment discontinuation was defined as the end of treatment effect (ie, the
date when the last purchased amount would be used up, per SmPC) plus a 12-week grace period (24 weeks for ustekinumab).
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Outcome Measures

Basic demographic and clinical characteristics were described at baseline. Baseline use of conventional medications,
including IS (azathioprine, mercaptopurine, methotrexate, cyclosporine), 5-ASA (mesalazine, sulfasalazine, olsalazine),
and CS (prednisolone, prednisone, methylprednisolone, hydrocortisone, betamethasone, budesonide), was assessed
within 12 months of the first IBD reimbursement entitlement during the study period.

All other outcomes were analyzed for treatment periods with >6 months of persistence to ensure an adequate response
time. Conventional medication use was reported as the number and proportion of treatment periods with concomitant IS,
5-ASA, or CS use during the six months before and after initiation of an SC biological/JAKi. Treatment continuation was
reported as the proportion of persistent treatment periods at 12, 18, and 24 months after initiation. Switching patterns,
regardless of treatment line, were reported as the number and proportion of switches from and to each medication.
Associations between explanatory variables (sex, age, diagnosis, use of IS, 5-ASA, or CS within 0—6 months prior to
a switch, preceding SC biological/JAKIi treatment, calendar quarter, and University Hospital Catchment Area) with switching
were analyzed. Switches to and from IV infliximab and vedolizumab (prior to SC formulations) were not captured.

Statistical Analysis
Descriptive statistics were used to report numbers and percentages for categorical variables, and mean with standard
deviation (SD) and median with quartiles (Q1, Q3) for continuous variables. Statistical comparisons were performed
using the McNemar test. Kaplan-Meier survival analysis was used to assess treatment persistence, and the Log rank test
to compare survival estimates between diagnoses. P-values <0.05 were considered statistically significant. Treatment
continuation rates were calculated as probabilities with 95% confidence intervals (Cls).

Factors associated with switching were examined by comparing treatment periods that were switched to those that were
not. Crude odds ratios (ORs) with 95% Cls were calculated using univariate logistic regression, and adjusted ORs (aORs)

using multivariate logistic regression. All analyses were performed using R version 4.0.3 (https://www.r-project.org/).

Ethical Considerations

The study was approved by the Social Insurance Institution (Kela, 24/522/2024). Ethics approval or informed consent were
not required under Finnish legislation, as patients were not contacted, treatment was unaffected, and only pseudonymized
data were used.

Results

Patient Characteristics

Between 2003 and 2023, 70,173 adults were granted reimbursement entitlement for IBD, of whom 16,689 individuals
had CD and 43,023 had UC. Of these individuals, 8,557 received at least one pharmacy dispensation of an SC biological/
JAKi, and 7,707 had a treatment period of >6 months.

In CD, where the sex distribution was approximately equal, a higher proportion of male patients (51-66%) received
all treatments except for filgotinib and ustekinumab (Table 1). The mean age at the time of the first IBD reimbursement
entitlement during the study period, among treatment groups (drug) in each disease (CD and UC), was 31.7-43.5 years,
with the lowest for filgotinib in UC, and the highest for vedolizumab in CD. At baseline, 36-67% of patients used IS,
with the lowest use observed in golimumab users in UC and the highest in upadacitinib users in UC. Baseline use of CS
or 5-ASA appeared to be more common in UC (CS: 53—-73% of patients; 5-ASA: 64-77%) than in CD (CS: 31-46%;
5-ASA: 25-31%).

Adalimumab was the most frequently prescribed therapy during the study period, with 3,156 treatment periods for CD
and 1,891 for UC. Adalimumab and golimumab were associated with the longest treatment periods (122.1-149.1 weeks),
followed by infliximab in CD (126.1 weeks) (Table 1).
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Table | Patient Characteristics

SC Biologicals®

Adalimumab Golimumab® Infliximab Vedolizumab Ustekinumab
CD (N=2,434) UC (N=1,582) UC (N=511) CD (N=643) UC (N=1,104) CD (N=322) UC (N=589) CD (N=801) UC (N=612)
Baseline characteristics
Female, n (%) 1,183 (48.6%) 723 (45.7%) 211 (41.3%) 256 (39.8%) 431 (39.0%) 151 (46.9%) 248 (42.1%) 402 (50.2%) 252 (41.2%)
Male, n (%) 1,251 (51.4%) 859 (54.3%) 300 (58.7%) 387 (60.2%) 673 (61.0%) 171 (53.1%) 341 (57.9%) 399 (49.8%) 360 (58.8%)
Age at first IBD-related reimbursement entitlement (years)®
Mean (SD) 36.2 (14.0) 35.5(12.8) 353 (12.1) 35.0 (13.8) 331 (12.1) 43.5 (18.0) 38.3 (15.8) 37.8 (15.8) 36.0 (14.2)

Median (QI, Q3)

33.0 (25.0, 45.8)

33.0 (25.0, 44.0)

33.0 (26.0, 43.0)

32.0 (240, 43.0)

30.0 (24.0, 40.0)

41.0 (280, 59.0)

340 (25.0, 48.0)

34,0 (240, 50.0)

33.0 (240, 45.0)

Conventional medication use at baseline?

Immunosuppressants (IS), n (%)
5-aminosalisylic acid (5-ASA), n (%)
Corticosteroids (CS), n (%)

1,129 (46.4%)
633 (26.0%)
1,035 (42.5%)

628 (39.7%)
1,082 (68.4%)
846 (53.5%)

183 (35.8%)
325 (63.6%)
268 (52.4%)

356 (55.4%)
164 (25.5%)
256 (39.8%)

532 (48.2%)
798 (72.3%)
623 (56.4%)

145 (45.0%)
84 (26.1%)
148 (46.0%)

249 (42.3%)
402 (68.3%)
339 (57.6%)

362 (45.2%)
203 (25.3%)
345 (43.1%)

292 (47.7%)
450 (73.5%)
392 (64.1%)

Treatment period (minimum of 6 months) characteristics

Treatment periods, n 3,156 1,891 579 650 L1117 333 595 828 616
Length of treatment period (weeks)
Mean (SD) 149.1 (144.3) 122.1 (114.9) 149.1 (132.7) 126.1 (81.0) 85.0 (60.6) 74.3 (35.0) 75.8 (35.2) 63.0 (26.0) 63.7 (25.1)

Median (Ql, Q3)

95.5 (51.0, 105.0)

82.0 (46.0, 154.0)

97.0 (46.0, 217.5)

105.5 (59.0, 177.2)

66.0 (42,0, 107.2)

68.0 (45.0, 99.0)

70.0 (45.0, 101.5)

52,0 (412, 88.8)

55.0 (42.0, 86.0)

JAKis

Tofacitinib®

Upadacitinib

Filgotinib®

UC (N=479)

CD (N=16)

UC (N=75)

UC (N=53)

Baseline characteristics

Female, n (%)

162 (33.8%)

33 (44.0%)

27 (50.9%)

Male, n (%) 317 (66.2%) 42 (56.0%) 26 (49.1%)
Age at first IBD-related reimbursement entitlement (years)®
Mean (SD) 343 (13.0 35.0(11.8) 32.0 (12.0) 317 (11.2)

Median (Ql, Q3)

31.0 (240, 42.0)

325 (29.8, 37.2)

29.0 (24.0, 37.5)

29.0 (22.0, 40.0)
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Conventional medication use at baseline?

Immunosuppressants (IS), n (%) 238 (49.7%) 6 (37.5%) 50 (66.7%) 23 (43.4%)
5-aminosalisylic acid (5-ASA), n (%) 367 (76.6%) 5 (31.2%) 60 (80.0%) 38 (71.7%)
Corticosteroids (CS), n (%) 311 (64.9%) 5 (31.2%) 55 (73.3%) 32 (60.4%)

Treatment period (minimum of 6 months) characteristics

Treatment periods, n 486 16 75 53

Length of treatment period (weeks)

Mean (SD) 97.0 (58.3) 64.1 (343) 39.1 (17.4) 447 (8.9)

Median (QI, Q3) 80.0 (480, 131.0) 55.0 (39.5, 81.5) 37.0 (30.0, 40.0) 45.0 (38.0, 50.0)

Notes: *The number of users for risankizumab was <5. ®Results are shown for on-label indications during 2003-2023. Note: the same person could have been on = | medication at baseline. “The age at the time of the first IBD-related
reimbursement entitlement during 2003-2023. “Conventional medication use during 12 months after the first IBD-related reimbursement entitlement during 2003-2023.

Abbreviations: 5-ASA, 5-aminosalisylic acid (mesalazine, sulphasalazine, olsalazine); CD, Crohn’s disease; CS, corticosteroids (budesonide, prednisolone, prednisone, methylprednisolone, hydrocortisone); IBD, inflammatory bowel
disease; IS, immunosuppressants (azathioprine, mercaptopurine, methotrexate, cyclosporine); JAKi, Janus kinase inhibitor; QI, first quartile; Q3, third quartile; SD, standard deviation; UC, ulcerative colitis.
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Use of Conventional Medications
For most SC biologicals and JAKis, the use of IS, 5-ASA, and CS was significantly less common during the six months
after treatment initiation compared to the six months before (Figure 1). The proportion of treatment periods with IS use
(IS dispensed from pharmacies after JAKi initiation) decreased by 8-38% after initiation of SC biologicals, with the
largest difference observed for ustekinumab in UC (34% before vs 21% after initiation, p<0.001). After initiation of
JAKI, the proportion of treatment periods with IS use decreased by 31-80%. The largest changes were observed in UC
patients on tofacitinib (49% before vs 10% after initiation, p<0.001) and upadacitinib (28% vs 8%, p<0.01).

There was a 10-28% decrease in the proportion of treatment periods with 5-ASA use after SC biological/JAKi initiation.
However, in UC, the proportion of treatment periods with 5-ASA use remained at 41-60% after SC biological/JAKi initiation.

The reduction in proportion of SC biological/JAKi treatment periods with use of CS was prominent, ranging from 36
to 69%. The largest decreases in CS use were observed in UC patients on tofacitinib (60% vs 36% of treatment periods
with CS use before vs after initiation, p<0.001) and upadacitinib (49% vs 16%, p<0.001).

The number and proportion of treatment periods with individual medication use are shown in Supplementary Table 2.

Treatment Continuation Rate

Similar treatment continuation rates were observed for adalimumab, golimumab, ustekinumab (in UC), and tofacitinib.
Between 6 and 12 months, 70-74% of treatment periods continued, while only approximately half (51-57%) continued at
month 24 (Table 2 and Supplementary Figure 1). For infliximab and vedolizumab, continuation rates were higher,

84-90% at month 12 and 71-80% at month 24. For upadacitinib and filgotinib, the assessment of continuation rates
(78-88% and 74%, respectively) was limited due to the short follow-up period available (Supplementary Table 1).

Medication Switching Patterns and Associated Factors

Out of all SC biological/JAKi treatment periods, 16% involved a switch to another treatment during the study period
(Table 3). The treatments most frequently switched from were golimumab (28% of golimumab treatment periods),
tofacitinib (24%), and adalimumab (21%), while infliximab had the lowest switching rate (3%). The most common
treatments switched to (from any treatment type) were ustekinumab (42% of all switches), vedolizumab (17%) and
tofacitinib (17%), with upadacitinib being the least common (3%).

Among the three most common medications that patients switched from, the switching patterns were as follows: from
golimumab, patients switched to adalimumab, vedolizumab, and ustekinumab in equal proportions (21-23%); from
tofacitinib, most switched to ustekinumab (55%), followed by vedolizumab (15%) and adalimumab (12%); and from
adalimumab, switches were most often to ustekinumab (50%), golimumab (24%) and vedolizumab (16%).

Factors associated with an increased risk of switching to another SC biological/JAKi included prior use of golimumab
(aOR, 1.73; 95% CI, 1.42-2.09; p<0.001) or tofacitinib (1.48; 1.16-1.86; p<0.001), and a diagnosis of UC (1.25;
1.10-1.42; p=0.001) (Figure 2 and Supplementary Table 3). Conversely, prior use of infliximab (0.13; 0.09-0.16) or
vedolizumab (0.35; 0.26-0.46), as well as the use of an IS (0.51; 0.45-0.57; p<0.001), 5-ASA (0.62; 0.55-0.70;
p<0.001), or CS (0.84; 0.75-0.95; p=0.003) within six months prior to switching, were associated with a lower risk of
transitioning to another SC biological/JAKi (p<0.001).

Discussion
This nationwide registry study assessed conventional medication use, treatment continuation, and switching in IBD
patients receiving SC biological or JAKi maintenance therapy during a 20-year period. Up to 80% of treatment periods
continued at month 24, while 16% involved a switch, most often from golimumab, adalimumab, and tofacitinib, to
therapies with a different mode-of-action, such as ustekinumab or vedolizumab. Use of conventional medications was
less common after treatment initiation, and prior use of an IS and/or 5-ASA was associated with a decreased risk of
switching, suggesting a role in supporting the efficacy of the biologicals.

Our data showed that IS use was less common following initiation of any SC biological, with an 8-38% reduction in
the proportion of treatment periods with IS use, and with the largest reduction observed for ustekinumab (in UC). The
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Figure | Use of conventional medications (IS, 5-ASA, and CS) during the 6 months before and after initiation of SC biological or JAKi treatment periods. SC biologicals
included (A) adalimumab, (B) golimumab, (C) infliximab, (D) vedolizumab, and (E) ustekinumab, and JAKis included (F) tofacitinib, (G) upadacitinib, and (H) filgotinib.
Medication use before initiation may coincide with previously used other biological or JAKi treatments. Results are shown for on-label indications during 2003—2023.
Notes: * p<0.05, ** p<0.01, *** p<0.00| between the number of treatment periods with conventional medication use before and after initiation of a SC biological/JAKi.
Abbreviations: 5-ASA, 5-aminosalicylic acid (mesalazine, sulfasalazine, olsalazine); CD, Crohn’s disease; CS, corticosteroid (budesonide, prednisolone, prednisone, methylpredniso-
lone, hydrocortisone,); IS, immunosuppressant (azathioprine, methotrexate, mercaptopurine, cyclosporine); JAKi, Janus kinase inhibitor; SC, subcutaneous; UC, ulcerative colitis.
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Table 2 Treatment Continuation Rates, Presented as Probabilities (with 95% CI),
of Subcutaneous (SC) Biologicals and JAK Inhibitors (JAKis) in Crohn’s Disease
(CD) and Ulcerative Colitis (UC) Patients in Maintenance Therapy Who
Continued Treatment for 26 months, Over a Follow-up-Period of 24 months

and Independent of the Treatment Line

(N)

Number of

Treatment Periods

Duration of Treatment Periods

12 Months

18 Months

24 Months

SC biologicals®

Adalimumab

CD
ucC

3,156
1,891

76% (74%, 77%)
70% (68%, 72%)

63% (61%, 65%)
59% (57%, 61%)

54% (52%, 56%)
51% (49%, 53%)

Golimumab®

ucC 579 71% (67%, 74%) 59% (55%, 64%) 53% (49%, 58%)
Infliximab

CD 650 89% (86%, 92%) 81% (78%, 85%) 79% (75%, 84%)

ucC L7 90% (88%, 92%) 83% (81%, 86%) 80% (76%, 83%)

Vedolizumab

CD
ucC

333
595

84% (79%, 88%)
86% (83%, 89%)

77% (72%, 82%)
79% (76%, 83%)

71% (65%, 77%)
75% (70%, 79%)

Ustekinumab

CD 828 90% (88%, 92%) | 79% (76%, 82%) | 74% (71%, 78%)

uc 616 T4% (T1%, 78%) | 66% (62%, 70%) | 57% (53%, 62%)
JAKis
Tofacitinib®

uc 486 72% (69%, 77%) | 62% (57%, 66%) | 53% (49%, 58%)
Upadacitinib

CD 16 78% (59%, 100%) | 78% (59%, 100%) | 78% (59%, 100%)

uc 75 88% (67%, 100%) | 88% (67%, 100%) | 88% (67%, 100%)
Filgotinib®

uc 53 74% (58%, 95%) n<5 n<5

Notes: *The number of users for risankizumab was <5. "Results are shown for on-label indications

during 2003-2023.

differences in IS use between biologicals may partly reflect variations in disease activity at the time of treatment
initiation. Additionally, it should be noted that infliximab and vedolizumab users may also include patients that received
IV treatment before their first SC dispensation. In such cases, both the “before” and “after” periods could reflect a stable
treatment phase rather than a true treatment initiation. Nonetheless, previous real-world studies in Finland reported
similar findings or no major changes in IS use after initiation of biologicals.'**' While combining IS with anti-TNF

25.35.3941 gome studies have shown limited benefit of

agents may improve treatment persistence and enhance remission,
combination therapy in the induction or maintenance of remission.*' *> The potential for increased risk of infection
necessitates careful consideration when combining JAKis with IS.>*®*” In our analysis, IS use decreased substantially

after JAKI initiation, with an up to 80% reduction in the proportion of treatment periods with IS use, and approximately
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Table 3 Medication Switches Between Subcutaneous (SC) Biologicals or JAK Inhibitors (JAKis) Independent of Treatment Line During the Study Period (2003-2023).

Medication Switched to (n, % of all Switches)

Diagnosis | All Discontinuation/ Switches (N, % | Adalimumab | Golimumab® | Infliximab | Vedolizumab | Ustekinumab | Tofacitinib® | Upadacitinib | Filgotinib®
Treatment Switches (N, % of of Treatment
Periods Treatment Periods)
(N) Periods)
Any advanced therapy
CD 5,137 2,034 (39.6%) 800 (15.6%) 53 (6.6%) - 92 (11.5%) 135 (16.9%) 438 (54.8%) - 13 (1.6%) =
uc 5419 1,950 (36.7%) 886 (16.7%) 68 (8.5%) 106 (13.3%) 75 (9.4%) 159 (19.9%) 268 (33.5%) 135 (16.9%) | 45 (5.6%) 29 (3.6%)
Both 10,556 3,984 (38.1%) 1,686 (16.1%) 121 (7.2%) 106 (13.3%) 167 (9.9%) 294 (17.4%) 706 (41.9%) 135 (16.9%) | 58 (3.4%) 29 (3.6%)
SC biologicals®
Adalimumab
CD 3,156 1,582 (50.1%) 644 (20.4%) - - 79 (12.3%) 92 (14.3%) 406 (63.0%) - <5 -
uc 1,891 942 (49.8%) 438 (23.2%) - 103 (23.5%) 40 (9.1%) 80 (18.3%) 131 (29.9%) 71 (16.2%) 9 (2.1%) <5
Both 5,047 2,524 (50.0%) 1,082 (21.4%) - 103 (23.5%) 119 (11.0%) | 172 (15.9%) 537 (49.6%) 71 (16.2%) <5 <5
Golimumab®
uc 579 310 (53.5%) 159 (27.5%) 36 (22.6%) - 18 (11.3%) 36 (22.6%) 33 (20.8%) 32 (20.1%) <5 <5
Infliximab
CD 650 85 (13.1%) 10 (1.5%) <5 - - <5 <5 - <5 -
uc 1,117 139 (12.4%) 34 (3.0%) 5 (14.7%) <5 - <5 14 (41.2%) <5 5 (14.7%) <5
Both 1,767 224 (12.7%) 44 (2.5%) <5 <5 - <5 <5 <5 <5 <5
Vedolizumab
CD 333 72 (21.6%) 17 (5.1%) <5 - <5 - 12 (70.6%) - 0 (0.0%) -
uc 595 109 (18.3%) 43 (7.2%) <5 0 (0.0%) <5 - 23 (53.5%) 5 (11.6%) 5 (11.6%) <5
Both 928 181 (19.5%) 60 (6.5%) <5 0 (0.0%) <5 - 35 (58.3%) 5 (11.6%) 5 (11.6%) <5
Ustekinumab
CD 828 208 (25.1%) 82 (9.9%) 30 (36.6%) - 6 (7.3) 39 (47.6%) - - <5 -
uc 616 216 (35.1%) 92 (14.9%) 8 (8.7%) <5 <5 21 (22.8%) - 25 (27.2%) 19 (20.7%) 15 (16.3%)
Both 1,444 424 (29.4%) 174 (12.0%) 38 (22%) <5 <5 60 (34%) - 25 (27.2%) <5 15 (16.3%)
JAKis®
Tofacitinib®
uc 486 221 (45.5%) 118 (24.3%) 15 (12.7%) <5 Il (9.3%) 18 (15.3%) 65 (55.1%) - 5 (4.2%) <5

Notes: “The number of patients for risankizumab was <5, the number of switches from risankizumab, upadacitinib and filgotinib was <5. PResults are shown for on-label indications during 2003-2023.
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OR [multivariate, 95% CI];

p-value
Female ref.
Sex
Male - 4 0.96 [0.86;1.07]; 0.412
Age (18-29) ref.
Age (30-39) i 0.92[0.78;1.08]; 0.289
(yeg‘?se) Age (40-49) —4— 0.85 [0.72;0.99]; 0.048
Age (50-65) —4— 1.03 [0.88;1.20]; 0.736
Age (265)+ —— 0.73[0.57;0.94]; 0.015
DI ) [ CD+ ref.
1BANOSIS 1y — 1.25[1.10;1.42]; 0.001
Concomitant 1S4 HH 0.51 [0.45;0.57]; <0.001
treatment | 5-ASA- H- 0.62 [0.55;0.70]; <0.001
(previous 6 months) CsH —H 0.84 [0.75;0.94]; 0.003
Adalimumab | ref.
Golimumab- —— 1.73 [1.42;2.09]; <0.001
Previous Infliximab- 0.12 [0.09;0.16]; <0.001
SC biological Vedolizumab 4 0.35 [0.26;0.46]; <0.001
or JAKinhibitor | ystekinumab | — 0.94 [0.78;1.12]; 0.479
Tofacitinib —— 1.48 [1.16;1.86]; 0.001
Filgotinib + + { 0.35[0.05;1.19]; 0.153
0.0 0.5 1.0 15 2.0 25

OR (95% Cl)

Figure 2 Factors associated with SC biological or JAKi medication switching shown as adjusted odds ratios (ORs) with 95% CI. Results are shown for on-label indications
during 2003-2023.

Abbreviations: 5-ASA, 5-aminosalicylic acid (mesalazine, sulfasalazine, olsalazine); CD, Crohn’s disease; Cl, confidence interval; CS, corticosteroid (budesonide, pre-
dnisolone, prednisone, methylprednisolone, hydrocortisone,); IS, immunosuppressant (azathioprine, methotrexate, mercaptopurine, cyclosporine); JAKi, Janus kinase
inhibitor; ref., reference; SC, subcutaneous; UC, ulcerative colitis.

10% of patients remaining on IS, consistent with previous real-world findings.*® Although these dispensations may
reflect residual use, continued IS use during JAKi therapy warrants careful monitoring.

5-ASA is commonly administered together with biologicals, even though the clinical benefit may be limited, especially
in CD patients.*'-***** We found that the overall proportion of treatment periods involving 5-ASA use decreased by 10-28%
after SC biological/JAK:i initiation. In CD, 5-ASA use continued in 26% of treatment periods with adalimumab but only in
12% and 19% with infliximab and vedolizumab, respectively—possibly reflecting the wider adoption of guidelines
discouraging 5-ASA use in CD by the time SC formulations of infliximab and vedolizumab became available. In UC,
5-ASA use remained substantially higher, with up to 60% of treatment periods still involving 5-ASA.

Meanwhile, we observed a significant reduction in CS use, with up to a 70% reduction in the proportion of treatment
periods involving CS following SC biological/JAKi initiation. The most pronounced reductions were observed with
JAKis. Reducing CS use is a key treatment goal in the long-term management of IBD due to their well-documented
adverse effects.>*>">* Our findings are in line with real-world studies demonstrating a CS-sparing effect and high CS-
free remission rates with biologicals/JAKis.'7% 22213251 Given that JAKis are often prescribed for patients with more

severe disease and prior treatment failures,”'?

their the CS-sparing effect is particularly valuable in minimizing
additional treatment-related adverse effects.

In our study, treatment continuation rates were analyzed for treatment periods of >6 months to ensure a stable clinical
response. Direct comparisons with other studies should therefore be interpreted cautiously. At month 24, only approxi-
mately half of the treatment periods continued for adalimumab, golimumab, and ustekinumab (in UC), while vedolizu-
mab, infliximab, and ustekinumab (in CD) had higher continuation rates (71-80%), consistent with other studies.'***>7 It

should be noted that the patient populations on infliximab and vedolizumab also include those initiated on hospital-
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administered IV treatment during previous years. These patients were likely to already have good persistence and
remission at the time of starting the SC medication, and also maintain remission thereafter, as suggested by a recent

Finnish study.>® Treatment continuation rate for tofacitinib (62%) at month 12 was comparable to other studies,'*"'”

even
though higher persistence was reported in a Korean study.>’
Switching occurred in 16% of treatment periods during 2003—2023. For comparison, switching rates of 10-32% over

follow-up periods of 3—10 years have been reported,**>**’

and rates ranging from 4-70% in a review of 21 studies with
follow-up durations of 1-2 years.3 3 Previous assessments of switching patterns have shown frequent switches from infliximab
to adalimumab.*® >’ Here, only 10% of infliximab treatment periods were switched, but this may be largely affected by the
exclusion of IV-administered infliximab. According to prior reports, adalimumab was also commonly switched to infliximab,
followed by switching to vedolizumab, certolizumab pegol, golimumab, and ustekinumab.>*>¢ Consistent with this, we also
demonstrate that adalimumab was frequently switched from, along with golimumab and tofacitinib. The low switching rates
from vedolizumab and ustekinumab support their high treatment persistence.”*>”>* Notably, most switches from any
treatment were to ustekinumab, likely because it was the first SC non-anti-TNF therapy that became available, followed by
vedolizumab and tofacitinib. These results align with treatment guidelines favoring a different mode-of-action.'*’

Several factors were associated with the risk of treatment switching. Prior golimumab or tofacitinib use was
associated with an increased risk of switching when compared to adalimumab which was used as the reference in the
analysis. Accordingly, golimumab has been shown to be associated with an increased risk of treatment non-
persistence.’®’ With tofacitinib, treatment switching may be affected by safety concerns in certain patients, and
treatment persistence has been shown to be lower for tofacitinib compared to, for example, vedolizumab.>*>> Prior
evidence shows a higher risk of non-persistence and switching in UC than in CD.""**7 Similarly, CS use has been
linked to an increased risk of switching.**>° While we did not observe significant associations between diagnosis or CS
use with risk of switching in the unadjusted analysis, the association became significant in the multivariate model,
suggesting that confounding variables were masking the true relationship.

Conversely, vedolizumab or infliximab as the previous medication decreased the risk of switching, aligning with their
high treatment continuation rates. Similarly, prior IS or 5-ASA use decreased the risk of switching, consistent with
findings by Chen et al.*® Plausible explanations include the benefits of combination therapy between IS and anti-
TNFs,>* 263940 and the benefit of 5-ASA during induction in particular in UC.?> However, there are also contrasting
findings showing that IS and 5-ASA use have been associated with an increased risk of treatment switching.**>’

The main strengths of this study are the real-world setting, nationwide coverage of patients due to the Finnish
reimbursement system, which ensures equal access to medications, the long study period, and the efficient implementation
of international treatment guidelines and introduction of new therapies (early switching to SC products). The main
limitation is the lack of data on hospital-administered IV biologicals. Therefore, the first induction doses (based on
SmPC for ustekinumab, infliximab, and vedolizumab) and the IV administration periods of infliximab and vedolizumab
were not captured. As a result, the infliximab and vedolizumab populations also include patients who transitioned from IV
to SC maintenance therapy, limiting insight into initial treatment starting points and switching patterns. In addition, reasons
for discontinuations and switching are unknown, the first reimbursement entitlement for IBD could have been received
before the start of the study period, and the short follow-up time available for medications with the most recent
reimbursement status (upadacitinib, filgotinib, and risankizumab) limited their analyses. Furthermore, the true relationships
were masked by confounding variables in the univariate unadjusted analysis but were revealed in the multivariate analysis.

In conclusion, our findings of high treatment continuation rates suggest good remission rates in patients on main-
tenance therapy. When treatments were switched —most commonly from golimumab, tofacitinib or adalimumab— the new
therapy most often had a different mode-of-action. There was a decreasing reliance on conventional medications
alongside advanced therapies, though IS and 5-ASA may support treatment persistence in some cases, possibly by
enhancing the efficacy of biologicals. These findings help characterize real-world treatment patterns and may inform
clinical decision-making in IBD management, particularly regarding the selection and sequencing of advanced therapies,
although further long-term data on JAKi use and other newer treatments are still needed.
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