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a b s t r a c t 

Introduction: Clinical data on the efficacy and safety of non-medical switch between adalimumab(ADA) 

biosimilars are limited. 

Aims: The aim of this study was to evaluate medium-term clinical efficacy, drug sustainability and safety 

comparing non-medical switches from the originator to biosimilar ADA, and between ADA biosimilars. 

Methods: 276 consecutive patients on maintenance ADA therapy ( n = 205 Crohn’s disease, n = 71 ul- 

cerative colitis) were included. Data on clinical efficacy, biomarkers and adverse events were collected at 

four time points: 8–12 weeks prior switch, at baseline/switch, 8–12 weeks and 20–24 weeks after switch. 

Drug survival was evaluated after a median 40(IQR:35–42) weeks follow-up. 

Results: A total 174 patients underwent a non-medical switch from the originator to a biosimilar, and 

102 patients had a biosimilar-to-biosimilar switch. No significant difference was found in clinical remis- 

sion rates at any time point in patients switching from originator to biosimilar(87.3%/88.5%/86.5%/85.7%) 

or biosimilar to biosimilar(74.5%/78.4%/85.3%/79.8%). Mean C-reactive protein levels remained unchanged 

in both cohorts( p = 0.856 and p = 0.525). Drug survival was similar between the two cohorts with a 

probability of 91.6%(SE: 2.2) and 87.0%(SE:3.4) to stay on drug after 40 weeks(log-rank:0.96; p = 0.327) . 

Five cases of injection related adverse events were reported. 

Conclusion: Clinical benefit was sustained following non-medical switch from originator to biosimilar, or 

between biosimilars in adalimumab treated IBD patients. 

© 2022 Editrice Gastroenterologica Italiana S.r.l. Published by Elsevier Ltd. All rights reserved. 
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. Introduction 

Biological therapies are now representing the mainstay of med- 

cal treatment in moderate- to severe inflammatory bowel disease 

IBD). The global financial expenditure on biological treatments 

as however augmented rapidly over the last decade and now 

pproaching almost unaffordable cost s [1] . The recent expiry of 
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atents for biologicals – anti-TNF agents mainly – have led to the 

evelopment of biosimilar products, expected to offer options for 

oth patients and physicians towards easier access to these medi- 

ations and with more affordable economic burden. 

Biosimilar biological products had undergone stringent, al- 

hough expedited approval processes by European (EMA) and 

merican (FDA) regulatory authorities, using extrapolation of clin- 

cal trial data on safety and efficacy performed in other au- 

oimmune diseases (e.g. rheumatoid arthritis), thus approval was 

ranted without the need for formal clinical trials in IBD [2 , 3] .

he acceptance of biosimilars among physicians encountered re- 

istance in the early phase after approval, especially when consid- 

ring switching from the originator product to its biosimilar, or 

etween biosimilars [4] . CT-P13 infliximab was the first anti-TNF 
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iosimilar approved in IBD in 2013 by the EMA, and compelling 

ata has accumulated from real-life cohorts and a randomized con- 

rolled trial on the similarity of clinical efficacy, safety, and im- 

unogenicity between biosimilar and originator infliximab since 

5 , 6 , 7] . In 2017, based on clinical evidence mainly derived from

he use of biosimilar infliximab, a position statement by the Euro- 

ean Crohn’s and Colitis organisation highlighted that non-medical 

witching from the originator to an approved biosimilar product is 

cceptable [8] . 

Few years after the introduction of infliximab biosimilars, adal- 

mumab biosimilar products emerged to the market. More re- 

ently successful switching from the originator to an adalimumab 

ADA) biosimilar was reported in some IBD cohorts, however con- 

iderably less ‘real-word’ data are available compared to inflix- 

mab biosimilars. Biosimilars of ADA showed equivalent clinical ef- 

cacy to the originator product in other immune-mediated dis- 

ases [9 , 10 , 11] , yet post-marketing data in IBD patients are still

f great importance for reassuring the efficacy and safety of ADA 

iosimilars. Moreover, because of the increasing number of biosim- 

lar ADA agents and changing reimbursement policies by health au- 

horities (especially the tender system in certain European coun- 

ries) [12 , 13] , physicians have to face non-medical mandatory 

ross-switching, or multiple switching among biosimilars in the 

orthcoming years. Currently, clinical data examining non-medical 

witch between ADA biosimilars are limited. 

In Hungary, Humira® was the only available ADA agent un- 

il the end of 2019. The National Health Insurance Fund of Hun- 

ary (NEAK) adopted two ADA biosimilar products for reimburse- 

ent: ABP 501 (Amgevita®) and MSB11022 (Idacio®). Biosimilars 

ere mandatory to be used in new patients, while a non-medical 

witch was optional in patients with maintenance therapy, based 

n physicians’ discretion. Since December of 2020, the GP2017 (Hy- 

imoz®) became the only available adalimumab agent in the coun- 

ry. As a result, a non-medical switch became mandatory in all 

ew- and maintenance patients on adalimumab therapy, irrespec- 

ive of the therapeutic situation [14] . 

Federal regulation changes in Hungary presented a unique op- 

ortunity to prospectively evaluate short- and medium-term clini- 

al efficacy, drug sustainability and safety in patients with manda- 

ory non-medical switches from the originator to biosimilar ADA, 

nd between ADA biosimilars in a large cohort of IBD patients. 

. Materials and methods 

.1. Study design and patients 

The present prospective observational study enrolled unselected 

BD patients from 4 academic IBD centers receiving ADA therapy. 

atients were eligible with an age of 18 years or older. 276 consec- 

tive patients – n = 205 Crohn’s disease (CD) and n = 71 ulcerative 

olitis (UC) – were included who underwent a non-medical switch 

etween September 2019 and December 2020 based on actual re- 

mbursement regulations (regulations changed on two occasions in 

his period). Patients received subcutaneous injections of ADA at 

tandard doses of 40 mg every other week, or at a dose intensified 

egimen with administration of 40 mg every week. 

A harmonized monitoring strategy was applied in all partic- 

pating centers (as well as in all biological centers in Hungary) 

s mandated by the NEAK [12 , 13] . Data on patient demograph- 

cs, disease phenotype, treatment history (surgical history, previous 

nd present concomitant medications) were collected from elec- 

ronic medical records at inclusion. Disease location and behavior 

ere assessed according to the Montreal classification [15] . Clini- 

al and biochemical assessment was performed 8–12 weeks prior 

he switch, at baseline (switch), 8–12 weeks and 20–24 weeks af- 

er switch, as mandated by the NEAK. Data on concomitant cor- 
2 
icosteroid and immunosuppressive medication use was collected. 

otal follow-up time for evaluating drug sustainability and record- 

ng adverse events was a median of 40 weeks (IQR: 35–42). Clin- 

cal remission was defined as a Crohn’s Disease Activity Index 

CDAI) < 150 points or no fistula drainage in CD patients. A par- 

ial Mayo (pMayo) score of less than 3 points defined clinical re- 

ission in UC patients. Patients with induction treatment at base- 

ine were excluded from analysis. Biochemical inflammatory activ- 

ty was evaluated using serum C-reactive protein (normal cut-off

alue: 10 mg/L). 

The primary outcomes of the present study were evaluation 

f clinical disease activity changes and drug sustainability follow- 

ng a non-medical switch between adalimumab agents. One hun- 

red and seventy-four of the total 276 patients underwent a switch 

rom originator ADA to biosimilar, and 102 of 246 patients had a 

witch from one biosimilar to another. In our analysis, we evalu- 

ted clinical and biochemical remission rates, drug sustainability 

ates concomitant corticosteroid treatment and adverse events in 

oth cohorts. 

.2. Statistical analysis 

For the evaluation of baseline demographic data, disease char- 

cteristics, remission rates and adverse events descriptive statis- 

ics were applied. Medians and interquartile ranges (IQR) were cal- 

ulated for continuous variables. Nominal variables of clinical re- 

ission rates were compared by chi-square tests. Continuous vari- 

bles, such as CRP were compared by analysis of variance (ANOVA). 

aplan–Meier survival curves were plotted to evaluate drug sus- 

ainability. Statistical analysis was performed using SPSS software 

. 20.0 (Chicago, IL); P < 0.05 was considered statistically signif- 

cant. Remission rates were calculated based on intention-to-treat 

nalysis. 

.3. Ethical considerations 

Ethical approval of the study was acquired from the Hungarian 

edical Research Council’s Committee of Scientific and Research 

thics [IV/ 4532–3/EKU]. Consent forms of all patients were ob- 

ained in accordance with the Helsinki Declaration. 

. Results 

Out of the total 276 IBD patients, n = 174 patients [133CD/41UC, 

edian age: 38y(IQR: 28–47)] underwent a non-medical switch 

rom the originator to a biosimilar ADA and n = 102 patients 

72CD/30UC, median age: 32.5y(IQR: 26–41)] had a switch from 

 biosimilar to another biosimilar ADA in the inclusion period. 

or detailed description of the switches between available ADA 

gents see Fig. 1 . Both originator-to-biosimilar and biosimilar-to- 

iosimilar cohorts are characterized by high rates of severe disease 

henotype, high exposure to immunosuppressives and previous bi- 

logical therapy, and high rates of previous resective surgery. In 

otal, 15.9% ( n = 44) patients received ADA at a dose intensified 

egimen at the time of switch. Of note, patients with biosimilar-to- 

iosimilar switch had shorter duration of maintenance ADA ther- 

py. Detailed baseline characteristics of the two patient cohorts are 

hown in Table 1 . 

The proportion of patients in clinical remission remained un- 

hanged before and after the non-medical switch including all pa- 

ients, either undergoing an originator-to-biosimilar or biosimilar- 

o-biosimilar switch: 82.5% / 84.8% / 86.1% / 83.6% at week 8–12 

rior switch / switch / week 8–12 and week 20–24 after switch 

 N = 276; p = 0.697 among groups). Systemic corticosteroid use as 

oncomitant therapy was 6.5% / 5.8% / 3.7% / and 5.2% at times of 

linical evaluation. 



L. Lontai, L. Gonczi, F. Balogh et al. Digestive and Liver Disease xxx (xxxx) xxx 

ARTICLE IN PRESS 

JID: YDLD [m5G; August 2, 2022;17:23 ] 

Fig. 1. Distribution of originator-to-biosimilar and biosimilar-to-biosimilar switches in the study period 
∗ Eleven patients initially switched to ABP-501 and one patient switched to MSB11022 underwent a second consecutive non-medical switch to the biosimilar GP2017 

according to renewed regulations in December 2020. 

Table 1 

Baseline patient characteristics. 

Originator > biosimilar switch N = 174 Biosimilar > biosimilar switch N = 102 

Gender (male/female) 74/100 (42.5%/57.5%) 36/66 (35.3%/67.4%) 

CD / UC 133/41 72/30 

Age at disease onset (median (IQR); years) 23 (18–32) 24 (20–32) 

Disease duration (median (IQR); years) 12.5 (8–17) 8 (3–13) 

Location (L1/L2/L3/all + L4;%) 12/22.6/65.4 /15.8 12.5/18.1/69.4 /19.4 

extent (e1/e2/e3;%) 2.4/46.3/51.2 3.3/46.7/50.0 

behavior (b1/b2/b3/b2 + b3;%) 39.8/38.3/18.0/3.8 37.5/40.3/16.7/5.6 

Perianal (%) 39.8 36.1 

Previous resective surgery or colectomy (%) 24.7 24.5 

Concomittant steroid/AZA (%) 4.0 / 32.1 8.8 / 31.4 

Previous biologicals (%) 42.8% 23.5% 

Dose intensified regimen (%) 14.7% 16.7% 

Duration of ADA therapy (median (IQR); months) 42 (24–61) 6 (3–11) 

[IQR, inter-quartile region; CD, Crohn’s disease; UC, ulcerative colitis; AZA, azathioprin; ADA, adalimumab]. 

Table 2 

A) Clinical disease activity scores and biomarkers in patients with an originator-to-biosimilar, and a biosimilar-to-biosimilar switch with 

adalimumab. 

Week 8–12 before switch Switch Week 8–12 Week 20–24 

Originator-to-biosimilar SWITCH 

CD ( n = 133) 

Median CDAI (IQR) 70 (35–98.25) 66 (34–104) 68 (40–98) 64 (39–105) 

Mean CRP ∗ (SD) 6.41 (12.31) 5.63 (8.85) 6.45 (13.72) 6.79 (15.26) 

UC ( n = 41) 

Median pMayo (IQR) 1 (1–2) 1 (1–2) 1 (0–2) 1 (0.25–2) 

Mean CRP ∗ (SD) 3.82 (3.85) 2.86 (3.44) 3.09 (3.28) 4.16 (8.50) 

Biosimilar-to-biosimilar SWITCH 

CD ( n = 72) 

Median CDAI (IQR) 75 (40–135) 75 (40.5–108.5) 72.5 (36.25–99) 70 (30.25–113.75) 

Mean CRP ∗ (SD) 5.84 (6.50) 6.81 (15.23) 6.34 (10.76) 5.72 (6.24) 

UC ( n = 30) 

Median pMayo (IQR) 2 (0.5–3) 2 (0–3) 1 (0–2) 1 (0.25–2) 

Mean CRP ∗ (SD) 3.13 (3.06) 9.46 (24.5) 4.56 (4.88) 3.92 (3.44) 

∗mg/L. 

[IQR, inter - quartile region ; SD, standard deviation ; CD, C rohn ’ s disease ; UC, ulcerative colitis ; CDAI, C rohn ’ s D isease A ctivity I ndex; p M ayo, partial 

M ayo S core , CRP, C- reactive protein ]. 
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.1. Clinical outcomes after non-medical switch from the originator 

o biosimilar adalimumab 

Median CDAI and pMayo scores were 66 (IQR, 34–104) and 

 (IQR, 1–2) at the time of switch, and 64 (IQR, 39–105) and 1 

IQR, 0–2) at week 20–24 thereafter in patients with originator- 

o-biosimilar switch. Median clinical activity scores and mean CRP 

evels during the complete follow-up are shown in Table 2 . CDAI 
3 
nd pMayo scores at week 8–12 prior switch, baseline, week 8–12 

nd week 20–24 were compared with 1-way ANOVA, showing no 

tatistically significant variance between clinical activity scores at 

hese time points (CDAI: p = 0.997; pMayo: p = 0.724). CRP levels 

etween the evaluation time points remained unchanged in both 

D ( p = 0.925) and UC patients ( p = 0.752). 

No significant difference was found among the proportion of 

atients in clinical remission at week 8–12 prior switch / switch 
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Fig. 2. A) Change in clinical disease activity following a switch from the originator adalimumab to biosimilar in IBD patients; B) Change in clinical disease activity following 

a switch from biosimilar to biosimilar adalimumab in IBD patients. 

Table 3 

Concomitant systemic corticosteroid medication in patients with an originator-to-biosimilar, and a biosimilar- 

to-biosimilar switch with adalimumab. 

Week 8–12 before switch Switch Week 8–12 Week 20–24 

Total population ( n = 276) 6.5% 5.8% 3.7% 5.2% 

Originator >> biosimilar ( n = 174) 2.9% 4.0% 3.5% 6.7% 

Biosimilar >> biosimilar ( n = 102) 12.7% 8.8% 4.0% 2.2% 
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 week 8–12 and week 20–24 after switch in patients switched 

rom originator to biosimilar ADA treatment (87.3% / 88.5% / 86.5% 

 85.7%; p = 0.888 among groups). Fig. 2 /a. Among patients in clin-

cal remission at switch/baseline, 93.4% sustained clinical remission 

t week 8–12 and 89.9% up to week 20–24. 

Concomitant systemic corticosteroid medication was required at 

n even rate between evaluation points. Table 3 . In a sub-analysis 

f patients with corticosteroid-free clinical remission at the time 

f switch, considerably lower corticosteroid therapy rates were 

bserved at week 8–12 (1.3%) and week 20–24 (4.2%) after the 

witch. Amongst these patients, corticosteroid-free remission was 

ustained in 92.6% at week 8–12. For detailed corticosteroid-free 

emission rates see Supplementary Figure 1/a. 

.2. Clinical outcomes after non-medical switch from biosimilar to 

iosimilar adalimumab 

In patients with a switch from a biosimilar ADA to another 

iosimilar, median CDAI and pMayo scores were 75 (IQR, 41–109) 

nd 2 (IQR, 0–3) at the time of switch, and 70 (IQR, 30–114) and 1

IQR, 0–2) at week 20–24 thereafter. Median clinical activity scores 

nd mean CRP levels during the complete follow-up are shown in 

able 2 . By comparing CDAI and pMayo scores at week 8–12 prior 

witch, baseline, week 8–12 and week 20–24 no statistically sig- 

ificant difference between clinical activity scores was observed 

CDAI: p = 0.688; pMayo: p = 0.504). CRP levels between the eval- 

ation time points remained unchanged in both CD ( p = 0.942) 

nd UC patients ( p = 0.383). 

No statistically significant difference was found in the propor- 

ion of patients in clinical remission at week 8–12 prior switch / 

witch / week 8–12 and week 20–24 after switch in patients who 

ere switched from biosimilar to biosimilar ADA treatment (74.5% 

 78.4% / 85.3% / 79.8%; p = 0.291 among groups). Fig. 2 /b. Among

atients who were in clinical remission at switch/baseline, 96.3% 

ustained clinical remission at week 8–12 and 84.9% up to week 

0–24. 

Rates of concomitant systemic corticosteroid medication re- 

uired at evaluation points are shown in Table 3 . In a sub-analysis 

f patients with corticosteroid-free clinical remission at switch, 
4

orticosteroid therapy rates remained 0% at both week 8–12 and 

eek 20–24 after switch. Among patients with corticosteroid-free 

emission at the time of switch, 96.0% sustained corticosteroid-free 

emission at week 8–12. For detailed corticosteroid-free remission 

ates see Supplementary Figure 1/b. 

.3. Drug survival, dose intensification and adverse events 

Drug survival was evaluated after a median of 40 weeks (IQR: 

5–42) total patient follow-up. In Kaplan-Meier analysis no signif- 

cant difference was observed between the originator-to-biosimilar 

nd biosimilar-to-biosimilar switch cohorts in drug survival (log- 

ank: 0.961; p = 0.327). Fig. 3 . Patients who switched from the 

riginator to a biosimilar ADA had a probability of 95.4% (SE:1.6) 

o remain on medication after 20 weeks, and 91.6% (SE: 2.2) af- 

er 40 weeks. In the biosimilar-to-biosimilar cohort, drug survival 

robabilities were 94.1% (SE: 2.3) and 87.0% (SE: 3.4) after 20 and 

0 weeks following the switch. 

Dose intensification rates at the time of switch were 16.7% in 

he original-to-biosimilar group, and 14.7% in the biosimilar-to- 

iosimilar group. During the 24 weeks follow-up, 2.9% ( n = 5) 

f the patients with originator-to-biosimilar switch required dose 

ntensification, whereas 5.8% ( n = 6) of the patients in the 

iosimilar-to-biosimilar group needed to escalate to weekly ADA 

egimen. 

In total, n = 29 patients discontinued ADA therapy ( n = 16 

atients after originator-to-biosimilar switch, and n = 13 patients 

ith biosimilar-to-biosimilar switch). Reasons for therapy discon- 

inuation were loss of response ( n = 20), pregnancy ( n = 2), 

dverse events ( n = 4), cancer ( n = 1), other cause/compliance 

 n = 2). 

In total, n = 5 therapy related adverse events were registered. 

wo cases of skin erythema at the injection site were registered. 

ne patient on Hyrimoz® therapy (switched from Idacio®), and 

ne with Idacio® (switched from Humira®), the latter discontin- 

ed and switched back to Humira®. Liver enzyme elevation was 

etected with one patient, switched from Humira® to Hyrimoz®. 

ne patient developed adalimumab induced psoriasis 20 weeks af- 

er switched from Amgevita® to Hyrimoz®. Both patients discon- 
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Fig. 3. Drug survival following originator-to-biosimilar and biosimilar-to-biosimilar non-medical switches in patients with adalimumab therapy. 
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inued ADA therapy and were switched to other drug class. Finally, 

ne patient switched from Humira® to Hyrimoz® therapy devel- 

ped symptoms of difficulty breathing and fatigue presenting 3 

ays after injection, suggestive of late hypersensitivity reaction and 

iscontinued therapy after 18 weeks following the switch. 

In the total study population, n = 12 patients experienced mul- 

iple switches among ADA agents. Eleven patients were switched 

rst to Amgevita® and one patient to Idacio®, who later under- 

ent a second consecutive non-medical switch to the biosimilar 

yrimoz® according to renewed regulations in December 2020. No 

dverse events and no treatment discontinuation was registered in 

hese patients. 

. Discussion 

The results of the present prospective multicenter study pro- 

ide data on the efficacy and safety of originator-to-biosimilar ADA 

witching in a ‘real-world’ setting. We are also one of the first to 

resent data on biosimilar-to-biosimilar ADA switching in a pa- 

ient cohort of considerable size. Clinical remission rates follow- 

ng the switch remained unchanged in both cohorts during the 24- 

eek monitoring period. Medium-term clinical benefit was main- 

ained in both originator-to-biosimilar and biosimilar-to-biosimilar 

witching. Drug sustainability was high and not different between 

he two groups. No new safety signals were detected in either 

riginator-to-biosimilar or biosimilar-to-biosimilar switching. 

As global expenditures on monoclonal antibodies used for 

mmune-mediated inflammatory diseases grow rapidly every year 

16] , the advent of biosimilar monoclonal antibodies represent one 

f the most recent revolutions in the field of biological therapies. 

ollowing the infliximab biosimilars, adalimumab biosimilars also 

ecame available for the treatment of IBD patients in the past two 

ears. In fact, several of them (SB5, ABP501, BI 695,501, MSB11022, 

nd GP2017) have been approved by the EMA, after initial preclin- 

cal data proved strong similarity between all biosimilars and the 

riginator product [17] . Clinical data of comparative phase 3 stud- 

es in rheumatoid arthritis and chronic plaque psoriasis showed no 
5 
ifferences in terms of efficacy, safety, and immunogenicity [9 , 10] . 

onsequently, only post-marketing clinical data exist on the effi- 

acy and safety of ADA biosimilars in IBD patients and the num- 

er of these studies is still limited. In addition, safety and efficacy 

ata on cross-switching among biosimilars, and multiple switch- 

ng is missing. Choosing between available biosimilars, or switch- 

ng amongst them is the next challenge in biological therapies. 

A small number of ‘real-world’ prospective studies have inves- 

igated the efficacy and safety of switching to the biosimilar ADA 

rom the originator in IBD, but they are limited by cohort size or 

ollow-up time, and mainly focus on the SB5 biosimilar. An Italian 

rospective study enrolled patients who underwent a non-medical 

witch from the ADA originator to SB5 biosimilar [18] . Out of the 

8 patients in clinical remission at switch, 72.4% were in clini- 

al remission at one year. The study found no differences in ADA 

erum trough levels at baseline, 3, and 6 months after switching, 

nd no patient developed antidrug antibodies after the switch. In 

nother Czech study, a cohort of 93 patients switched to biosimi- 

ar SB5 was matched to 93 controls remaining on originator ADA 

19] . No difference in the clinical disease activity, or CRP and fecal 

alprotectin (FCAL) concentrations was found between the switch 

nd originator cohorts between weeks 0 and 10. A small North 

talian retrospective cohort showed conflictive results that almost 

/3 of the patients experienced disease worsening after switching 

rom the originator ADA to ABP 501 [20] . In the present paper, we 

ound that a high proportion of patients maintained clinical remis- 

ion ( > 80–85%) and remained on the therapy ( > 85–90%) at 24 and

0 weeks after switching from the originator to a biosimilar ADA 

r in the biosimilar-to-biosimilar switch cohort. 

A recent large observational cohort from the UK investigated 

utcomes in patients after switching from the ADA originator to 

he biosimilar SB5 (256 patients), and in patients with a new bio- 

ogical therapy start on SB5 (225 patients) [21] . No differences in 

linical remission, CRP, FCAL and ADA trough levels were found be- 

ween baseline, week 26 and week 52 following switch. In concor- 

ance, we did not find changes in biochemical activity as measured 

y CRP values after the switch in the present study. In the switch 
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ohort, 70.8% remained on SB5 beyond 1 year. Among naïve pa- 

ients with SB5 start, drug persistence was 60.3% beyond 1 year, 

hich is in line with available data on drug persistence with the 

riginator ADA after one year [22] . A small number of patients 

 n = 35) underwent a double biosimilar switch from the ADA orig- 

nator to SB5 and subsequently to ABP 501 in this study, none of 

hose patients discontinued during a median follow-up 34 weeks. 

The only available randomized phase 3 trial comparing biosim- 

lar versus ADA reference product in IBD is the VOLTAIRE-CD trial 

23] . Patients were randomly assigned 1:1 to start biological ther- 

py with ADA originator product or biosimilar BI 695,501, then re- 

ponders were treated until week 46, with those assigned to ADA 

eference product switched to BI 695,501 at week 24. Treatment 

enefits were maintained in patients receiving ADA reference prod- 

ct who switched to BI 695,501 with no statistically significant dif- 

erence in clinical remission rates, CRP and FCAL levels by week 48, 

ompared to the biosimilar arm. Safety signals were also compara- 

le between the originator ADA and BI 695,501 biosimilar. 

As for biosimilar-to-biosimilar switching, our results confirm 

hat clinical benefit was maintained following the switch. Among 

atients who were in corticosteroid-free remission at the time of 

witch, 96.0% sustained corticosteroid-free remission at week 8–

2, and 85.5% up to week 20–24. The drug sustainability rates was 

ver 94% at 20 weeks following a biosimilar-to-biosimilar switch, 

nd 87% after 40 weeks in these patients. These drug survival 

ates were not different from that in our originator-to-biosimilar 

witch cohort and were also in line with other data of available 

tudies on originator-to-biosimilar switching [21] . Currently, very 

imited number of studies are available on biosimilar-to-biosimilar 

witching with ADA. An Italian prospective study provided data on 

witching from ABP 501 to SB5 biosimilar in n = 61 patients –

f whom 43/61 underwent multiple switches (Humira® → ABP 

01 → SB5) [24] . After 6 months of follow up, 88.5% of patients 

aintained on SB5 therapy. 

In contrast, more data are available on multiple switching 

mong ADA biosimilars in other immune mediated diseases. In 

 phase 3 randomized study in psoriasis, the impact of multi- 

le switches between GP2017 and the originator ADA was demon- 

trated including 465 patients randomly assigned to start GP2017 

r originator ADA therapy [25] . At week 17, each arm was re- 

andomized to continue their original treatment or to receive ei- 

her GP2017 or originator ADA during three alternating 6-week pe- 

iods. Psoriasis Area and Severity Index (PASI) improved over time 

nd was similar between all treatment groups at every time point 

p to a total follow-up of 51weeks. In our cohort, n = 12 patients

nderwent a double biosimilar switch safely without registering 

dverse events or treatment discontinuation during the follow-up 

f these patients. Of note, the ECCO position statement on the use 

f biosimilars (2017) advises against a sequential biosimilar switch 

ithin 6 months due to possible immunological effects and lack of 

vidence. 

The rate of concomitant systemic corticosteroid medication was 

verall low during the study period. Corticosteroid need was rela- 

ively stable across the evaluation time points in the originator-to- 

iosimilar group, however a decrease was seen among biosimilar- 

o-biosimilar switch patients over time. This may be explained 

y the shorter duration of ADA maintenance therapy (median 6 

onths) among biosimilar-to-biosimilar switch patients. 

Previous studies examining the originator-to-biosimilar switch 

n ADA patients detected no new safety signals [18 , 19 , 21] . Injection

ite pain was the most common adverse event in patients treated 

ith the SB5 biosimilar, which was interestingly more frequent 

n patients who underwent an originator-to-SB5 switch [18 , 19 , 21] .

his phenomenon could be explained by the fact that SB5 contains 

odium citrate, a compound may be responsible for more painful 

dministration. In one study, all but one (1/31) patient continued 
6 
o have pain at the injection site after a second switch to another 

iosimilar (from SB5 to ABP 501) [21] . In a recent study, following 

 biosimilar-to-biosimilar switch to SB5, adverse events occurred in 

1.5% of the patients up to 6 months, which was a statistically sig- 

ificant increase compared to the adverse event rate of 1.6% in last 

 months of therapy with ABP 501 [24] . These registered adverse 

vents were injection site pain in over 90% of the cases. In our 

tudy, the total adverse event rate is in line with that of the origi- 

ator ADA compound and we did not detect an increased number 

f injection site pain / erythema with the biosimilars used in this 

tudy (ABP 501, MSB11022, GP2017). 

To the best of our knowledge, this is one of the first, and 

he largest real-life prospective multicenter cohort that examines 

iosimilar-to-biosimilar switches in IBD patients on maintenance 

DA therapy. Strengths of our study is the large sample size and 

he parallel investigation of multiple biosimilar ADA agents. Fur- 

her strength is the methodological design: a mandatory harmo- 

ized monitoring strategy is applied in all participating centers, as 

ell as in all biological centers in Hungary as mandated by the Na- 

ional Health Insurance Fund (NEAK), which allowed standardized 

ata collection on clinical disease activity scores and biomarkers 

n all time points. Limitation to our study is the relatively short 

ollow-up time and the lack of data on FCAL levels. Fecal calpro- 

ectin test is not reimbursed by the national healthcare provider, 

hus not routinely available in Hungary. However, FCAL measure- 

ent has a more important role in UC, where CRP levels show a 

eaker correlation to biochemical disease activity, as opposed to 

D patients, especially in patients with ileal disease. Further lim- 

tation to our study that ADA serum drug trough level and anti- 

rug antibody measurements (TDM-therapeutic drug monitoring) 

ere not performed. Nonetheless, the impact of TDM measure- 

ents on the clinical decision making and the correlation with 

linical outcomes in ADA treated patients is less important com- 

ared to patients treated with infliximab [26] . 

In conclusion, we demonstrated that non-medical switching 

etween ADA biosimilars or switching from the originator ADA 

o a biosimilar had no impact on treatment efficacy and safety. 

rug sustainability following the switch was high and not differ- 

nt between originator-to-biosimilar and biosimilar-to-biosimilar 

witches. Our study showed amongst the first that a biosimilar- 

o-biosimilar non-medical switch in ADA therapy is safe with no 

hanges in clinical or biochemical disease activity over time, pro- 

iding comforting evidence for the everyday clinical practice. Fur- 

her research is warranted, especially on cross-switching among 

iosimilars. Because of the growing number of biosimilars and 

apidly changing regulations, physicians may need to face multiple 

witch scenarios in the near future. 
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