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Learning Objectives

•Review the Biosimilar Development Process and 
Approval for IBD
•Review scenarios in which biosimilars enter practice
•Review data for biosimilar use in IBD



WWhhyy  aarree  wwee  ddiissccuussssiinngg  
bbiioossiimmiillaarrss
• Biologics are expensive to 

develop and to use and their 
use is growing
• <2% people use biologics, but 

represent ~40% all prescription 
drug spending

• Expiration of patents

• Biosimilars are a mechanism 
to (potentially) reduce costs 
and increase access http://lab.express-scripts.com/lab/insights/drug-

options/~/link.aspx?_id=905e58d6e6494fb4ae1b2581566b3538&_z=z

Mulcahy AW, et al. Rand Health Q. 2018;7:3; DiMasi JA, et al. J Health Econ. 2016;47:20-33
https://www2.deloitte.com/content/dam/Deloitte/us/Documents/life-sciences-health-care/us-lshc-
biosimilars-whitepaper-final.pdf



WWhhyy  aarree  wwee  ddiissccuussssiinngg  bbiioossiimmiillaarrss

• There is legislation to promote biosimilars
• Biologics Price Competition and Innovation Act of 2009 

(BPCI Act)
• Abbreviated licensure pathway for biological products shown to be 

biosimilar or interchangeable with an FDA-licensed originator or 
reference product

Implementation of the Biologics Price Competition and Innovation Act of 2009 | FDA



HHooww  ttoo  ccoonncceeppttuuaalliizzee  aa  bbiioossiimmiillaarr

•Biosimilars are similar to the 
original, but not identical
• FDA processes regulate what 

portions of the “copy” and 
original need to be similar and 
to what degree

1. Tao X et al. Plos One 2012;7:e35704.



WWhhiicchh  ooff  tthheessee  iiss  aa  ““ssiimmiillaarr””

•Biosimilars are similar to 
the original, but not 
identical
• FDA processes regulate 

what portions of the 
“copy” and original need 
to be similar and to what 
degree

1. Tao X et al. Plos One 2012;7:e35704.



DDeeffiinniittiioonn  ooff  bbiioossiimmiillaarr

• US Food and Drug Administration
• “Highly similar to the reference product not 

withstanding minor differences in clinically 
inactive components with no clinically 
meaningfully differences…safety, potency, 
purity”

• European Medicines Agency
• “Essentially the same biological substance, 

through there may be minor differences… will 
have been shown not affect safety or 
effectiveness”

•World Health Organization
• “Similar in terms of quality, safety, and 

efficacy to an already license reference 
biotherapeutic product”

1. US FDA. Quality considerations in demonstrating biosimilarity to a reference product. 2015. 2. EMA. Questions and answers 
on biosimilar medicines (similar biological medicinal products). 2012. 3. WHO. Guidelines on evaluation of similar 
biotherapeutic products. 2009.
.
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HHooww  ttoo  rreedduuccee  ddeevveellooppmmeenntt  ccoossttss  aanndd  
eexxppeeddiittee  ttiimmee  ttoo  mmaarrkkeett
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1. US FDA. Biosimilars: Questions and answers regarding implementation of the Biologics Price Competition and Innovation Act of 2009. 2012. 2. Weise M et al. Blood 2012;120:5111–5117. 3. US FDA. 
Scientific considerations in demonstrating biosimilarity to a reference product. 2012. 4. EMA. Guideline on similar biological medicinal products containing biotechnology- derived proteins as active 
substance: non-clinical and clinical issues. 2013. 5. Health Canada. Information and submission requirements for subsequent entry biologics (SEBs). 2010.
ww.fda.gov/Downloads/Drugs/GuidanceComplianceRegulatoryInformation/Guidances/UCM291128.pdf. Published April 2015. Accessed January 26, 2016; Raffels et al CGH 2019.

• Clinical trials in one 
indication used as 
rationale for clinical
use in other
indications for which
the originator
biological product is 
approved1

• Requires appropriate
scientific justification1

Extrapolation

HHooww  ttoo  rreedduuccee  ddeevveellooppmmeenntt  ccoossttss  aanndd  
eexxppeeddiittee  ttiimmee  ttoo  mmaarrkkeett

Totality of 
Evidence



1. Yoo D et al. Ann Rheum Dis, 2013.  2. Park W et al. Ann Rheum Dis, 2013.  3. FDA approves Inflectra, a biosimilar to Remicade [news release]. Silver Spring, MD: US Food and Drug Administration; April 5, 2016. 
http://www.fda.gov/NewsEvents/Newsroom/PressAnnouncements/UCM494227.htm. Accessed February 26, 2018

Example- indications for infliximab-dyyb were extrapolated -
created concern in IBD patients and providers

Phase 3 Study

Phase 3 Study



Interchangeability

New start

Scenarios in which biosimilars enter practice

1. US FDA. Information for consumers (biosimilars). Accessed April 2015. Accessed April 2015. 2. US FDA. Information for industry (biosimilars). Accessed April 2015. 3. NCSL. State laws and legislation related to biologic medications and substitution of 
biosimilars. Accessed April 2015.

Switching 
stable 
patient

Automatic 
substitution 

by 
pharmacist

Over time-potentially multiple switches



Types of biosimilar studies

Faccin F et al. Expert Opin Biol Ther, 2016.
Nonproprietary Naming of Biological Products Guidance for Industry (fda.gov)

Transition Study  

Single Switch Study

Interchangeability Study (Multiple Switches)

Reference Product

Biosimilar

Reference Product

Biosimilar

Reference Product

Biosimilar

Reference Product

Biosimilar

Head-to-head study

• Each originator biological 
product, related biological 
product, and biosimilar product 
will be a proper name that is a 
combination of the core name 
and a distinguishing suffix that 
is devoid of meaning and 
composed of four lowercase 
letters. 

Biologic naming convention 
(FDA):



• 27 yo man with moderate-severe UC is hospitalized for difficult to 
control disease

• Condition is stabilized and discharged, and he considers to start 
biologic therapy

• After discussion, the decision to start infliximab-dyyb is made
• He raises concerns regarding how biosimilar will work in his condition 

compared to the name brand and if there is evidence it will work in 
his condition

Case 1: New start



EEffffeeccttiivveenneessss  aanndd  SSaaffeettyy  ooff  RReeffeerreennccee  aanndd  
BBiioossiimmiillaarr  IIFFXX  iinn  CCDD::  AA  FFrreenncchh  EEqquuiivvaalleennccee  SSttuuddyy

Meyer et al Ann Internal Medicine 2018

5050 IFX naïve CD pts Started 
on IFX or CT-P13 (Inflectra)
Database study



EEffffeeccttiivveenneessss  aanndd  SSaaffeettyy  ooff  RReeffeerreennccee  aanndd  
BBiioossiimmiillaarr  IIFFXX  iinn  CCDD::  AA  FFrreenncchh  EEqquuiivvaalleennccee  SSttuuddyy

Meyer et al Ann Internal Medicine 2018
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• Study design: Randomized, double-blind, trial of 220 moderate to severe CD with 
infliximab-dyyb or infliximab RP

• Primary Endpoint: CCLLIINNIICCAALL  response and remission at week 6 (defined by CDAI) and 
week 30

The efficacy and safety of Infliximab-dyyb (CT-P13) is similar to 
Infliximab RP (IFX): randomized controlled trial

• No differences in FCP/CRP, adverse events, drug levels or ATIs

Ye BD et al. Lancet, 2019.

Wk 6 
(induction)

Wk 30 
(maintenance)



VOLTAIRE-CD study: Safety and efficacy of Adalimumab-adbm (BI 695501) 
compared with EU-approved Adalimumab RP

Hanauer SB, et al. DDW 2020. Abstract 1862.



• Primary endpoint analysis: ≥70-point decrease in CDAI score between baseline 
and week 4 (full analysis set)
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Risk ratio: 0.945 
(90% CI: 0.870, 1.028) Safety profiles 

were similar 
between 

treatment arms, 
with no 

unexpected
safety signals

Hanauer SB, et al. DDW 2020. Abstract 1862.

Results: Primary endpoint analysis



• 35 yo woman with moderate-severe Crohn’s has been stable for 2 
years. Doing well. In clinical remission.

• Her insurance has decided to use biosimilar infliximab and changes 
will be made effective 2 months from now

• She is quite concerned about switching
• Stressful situation
• You say…

Case 2: Transition / Switch



Journal of Internal Medicine, Volume: 285, Issue: 6, Pages: 653-669, First published: 14 February 2019, DOI: (10.1111/joim.12880) 

Phase IV, multi-indication, 
prospective, non-medical 
switch study in Norway by 
Norwegian government

52-week, randomized, double-
blind, 
non-inferiority study



CD = Crohn’s disease
Jorgensen K, et al. Lancet. 2017;389(10086):2304-2316.

Transitioning from Reference Infliximab to CT-P13: NOR-
SWITCH

CT-P13

Reference Infliximab

Percent

Benefits Reference Benefits CT-P13

Rheumatoid Arthritis

Spondyloarthritis

Psoriatic Arthritis

Ulcerative Colitis

Crohn’s Disease

Psoriasis

Overall
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CD = Crohn’s disease
Jorgensen K, et al. Lancet. 2017;389(10086):2304-2316.

Transitioning from Reference Infliximab to CT-P13: NOR-
SWITCH

CT-P13

Reference Infliximab

• Non-inferiority of CT-P13 
compared with 
originator INX

• No change in TL, ADA, 
disease activity scores, 
FC, CRP or AE/SAE

• Not powered to find a 
difference in disease 
sub-types

Explorative IBD Subgroup-Analysis from NOR-SWITCH



Followed for another 26 weeks
CI = confidence interval
Goll GL, et al. J Int Med. 2019;285(6):653-669.

Diagnosis
Maintenance  

(CTP 13->CTP13)
(n = 190)

Switch
(IFX->CTP13)

(n = 173)
Risk Difference 

(95% CI)

Crohn’s disease 13/63 (20.6%) 8/61 (13.1%) 7.9% (−5.2 to 21)

Ulcerative colitis 6/39 (15.4%) 1/35 (2.9%) 12.4% (−0.1 to 25)
Spondyloarthritis 3/38 (7.9%) 2/28 (7.1%) 0.6% (−12.2 to 13.5)

Rheumatoid arthritis 9/26 (34.6%) 6/27 (22.2%) 10.5% (−13.6 to 34.6)
Psoriatic arthritis 1/8 (12.5%) 3/9 (33.3%) −20.8% (−59.1 to 17.6)

Psoriasis 0/16 (0%) 0/13 (0%) 0% (−20.6 to 24.7)
Overall 32/190 (16.8%) 20/173 (11.6%) 5.9% (−1.1 to 12.9)

−40 −20 0 20 40

Favors 
Maintenance

Favors Switch

Long-Term Efficacy and Safety of CT-P13:  
NOR-SWITCH OLE



Phase 3 RCT Comparing CT-P13 with Innovator IFX in 
Active CD-1 year maintenance and switching results

• No difference IBDQ, adverse events
• No difference infusion reactions (1.8% CT-

P13àIFX; 0% CT-P13àIFX

• Methods
• At week 30, patients stayed on 

treatment or switched
• CDAI-70, remission, SIBDQ, 

adverse events, immunogenicity 
at week 54 (6 months after 
switch)
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Week 54 Outcomes 
(24 weeks after switch)

IFX IFX/CT-P13 CT-P13 CT-P13/IFX
(n=56) (n=55)(n=54) (n=55)

Kim et al. Lancet 2019.



VOLTAIRE-CD study: Safety and efficacy of Adalimumab-adbm (BI 695501) 
compared with EU-approved Adalimumab RP

Phase 3, double-blind, multicenter, noninferiority study

Randomization

Adalimumab RP
Adalimumab-adbm

Adalimumab-adbm

Week 4

Week 24

Week 56
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Week 46

Safety follow-up (weeks 46 to 56)Week 48

Evaluate primary endpoint: CDAI response at Week 4

Stratified by prior exposure to infliximab (yes/no) and SES-CD (≥16/<16); 
160 mg loading dose on day 1, 80 mg on day 15, and 40 mg every 2 weeks thereafter

Adalimumab RP Adalimumab-adbm

Week 0, Day 1 (baseline)

Hanauer SB, et al. DDW 2020. Abstract 1862.



VOLTAIRE-CD: Randomized controlled trial comparing 
reference ADA to ADA-adbm

• Hanauer et al. Lancet Gastroenterol Hepatol. 2021; 6: 816–25



VOLTAIRE-CD: Randomized controlled trial comparing 
reference ADA to ADA-adbm

• Hanauer et al. Lancet Gastroenterol Hepatol. 2021; 6: 816–25



• 28-year-old man with Crohn’s disease on adalimumab
• He asks if you changed his Humira. He says he was given Cyltezo.
• You look in the EMR and see that he his currently on adalimumab-

adbm
• You call the pharmacy immediately to see what happened

Case 3: Substitution by pharmacy and 
multiple switches



WWhhaatt  iiss  tthhee  ddiiffffeerreennccee  bbeettwweeeenn  aa  bbiioossiimmiillaarr  aanndd  
iinntteerrcchhaannggeeaabbllee  bbiioossiimmiillaarr
• Policy implications

• Pharmacists can dispense the interchangeable version rather than the originator 
(or vice versa) without intervention of prescriber

• Governed by each state’s pharmacy board

• To receive FDA designation of “interchangeable”
• Biosimilar
• Anticipated to produce same clinical result in any given patient
• If administered more than once, the risk of alternating or switching is not greater 

than using reference alone
• FDA guidance on switch study requirements

https://www.fda.gov/Drugs/DevelopmentApprovalProcess/HowDrugsareDevelopedandApproved/ApprovalApplications/TherapeuticBiologicAppl
ications/Biosimilars/ucm580419.htm#diffbiochange



Interchangeability (FDA guidance)

Option 1: “Dedicated” 
switching study

Option 2: “Integrated” 
switching study

Alvarez et al Biodrugs 2020; 34: 723



• Retrospective study of pts 
switched to SB2 after 3 mos of 
stable IBD
• SB2 continuation rates at 1 year:

• 82% in patients with a double medication 
switch (IFX à CT-P13 à SB2)

• 87% in patients with a single medication 
switch (IFX à SB2)

• Switching was safe in this cohort
• 13% of patients stopped due to either 

loss of response, development of 
antibodies, or a hypersensitivity reaction

Similar continuation rates for patients with a 
single and double medication switch

Patient Characteristics N %
Patients (total) 298 100

UC 137 46%
CD 161 54%

Treatment Course

IFX à CT-P13 à SB2 170 57%
IFX à SB2 101 34%
CT-P13 à SB2 27 9%

Switching from originator infliximab or CT-P13 to SB2 in 
stable IBD pts: VA cohort study

Pernes T, et al. ACG 2020 Virtual. Abstract P1597.



What’s the evidence for multiple switches?

• Hanzel et al. Inflamm Bowel Dis. 2021; doi-org.mlprox.csmc.edu/10.1093/ibd/izab099

Infusion rxns 1.7% (n=3)
- all pts with ATI 
- all pts in group #2 (CTP13 to SB2)

• Prospective multicenter 
cohort study of adult IBD 
patients who underwent 2 
switches from the originator 
IFX to CT-P13 to SB2 (group 
1), 1 switch from CT-P13 to 
SB2 (group 2), and 1 switch 
from the originator IFX to 
CT-P13 (group 3)

• Patients assessed at 4 and 
12 months



What’s the evidence for multiple switches?

• Trystram et al. Aliment Pharmacol Ther. 2021;53(8):887-99. 

Loss-of-
response-free 
survival

Discontinuation-free 
survival

Prospective study
158 IBD pts à maintenance CTP13—>SB2; stratified based on prior originator IFX
- 94% treatment persistence; 11% loss of response to SB2 
- No changes in clinical activity scores, PK parameters, or biological activity 



• Voltaire-X (NCT 03210259)
• Adalimumab-adbm
• Phase III interchangeability study
• Randomized 238 patients with plaque psoriasis
• Lead in with Humira- then randomized to 2 groups: Humira (continuously) vs 

switched several times between Cyltezo and Humira
• Outcomes

• Pharmacokinetic similarity
• Efficacy, immunogenicity, safety

Interchangeability Trial



• https://www.fda.gov/news-events/press-announcements/fda-approves-cyltezo-first-interchangeable-biosimilar-humira

Approved for indications including:
• Moderate to severe Crohn’s disease
• Moderate to severe ulcerative colitis
Can be SUBSTITUTED for the originator/reference product
• The prescribe does not have to change the prescription
• The substitution may occur at the pharmacy level

• Subject to state pharmacy laws 

adalimumab-adbm



Miscellaneous topics



Biosimilars: Anti-Drug Antibodies

39

• Anti-drug antibodies have been shown to cross-react 
between the originator biologic and the biosimilar. 

• Therefore, current paradigms for anti-drug antibodies 
should apply to the biosimilars.

• Of note- patients who develop neutralizing antibodies to 
the originator or to the biosimilar should not receive the 
other agent.

ww.fda.gov/Downloads/Drugs/GuidanceComplianceRegulatoryInformation/Guidances/UCM291128.pdf. 
Published April 2015. Accessed January 26, 2016.



Crohn’s and Colitis Foundation Position of 
Biosimilars



WWhhoo  nnoott  ttoo  sswwiittcchh  ((oorr  ddeellaayy  sswwiittcchhiinngg))

• Patients likely to be off IFX within the next 3 months (unstable patients)
• Actively adjusting dose, known anti-drug Ab
• Inadequate response to IFX or in flare
• Planned or upcoming surgery for IBD

• Other common sense/high risk scenarios (stable patients)
• Planned or likely upcoming surgery
• Pregnant patients
• Likely losing insurance or imminently changing insurance



OOuuttssttaannddiinngg  ccoonncceerrnnss

• Appropriate to rely on extrapolation rather than IBD comparisons 
for biosimilars?

• Are all biosimilars similar enough to each other?
• Will we end up in de-facto multiple switches (interchangeability) 

based on insurance or formulary changes without appropriate 
rigorous blinded studies 



BBiioossiimmiillaarrss  ffoorr  IIBBDD  22002222--TTaakkee  HHoommee  PPooiinnttss

• Extrapolation, European clinical data in IBD, and experience in multiple 
countries suggest adalimumab and infliximab biosimilars have 
comparable safety and efficacy and appropriate for new starts and 
switches. Increased competition lowers prices(to be seen how much.

• Important to acknowledge that non-medical switching can be stressful
• Reasonable to delay switching in patients who are not stable, undergoing 

dose adjustment, or important time-limited events (surgery, pregnancy, 
cancer)

• CCF support single switching of stable patients under the right conditions 
and “rules of engagement”
• Principles of transparency and shared decision making for switches



LLiisstt  ooff  bbiioossiimmiillaarrss  FFDDAA  aapppprroovveedd  ffoorr  aadduulltt  IIBBDD

Biosimilar Product Information | FDA

Infliximab (originator-approved 8/1998)
1. Inflectra (infliximab-dyyb)- 4/2016
2. Renflexis (infliximab-abda)-5/2017

3. Ixifi (infliximab-qbtx)-12/2017

4. Avsola (infliximab-axxq)-12/2019

Adalimumab (originator-approved 12/2012)
1. Amjevita (adalimumab-atto)-9/2016
2. Cyltezo (adalimumab-adbm)-8/2017
** Interchangeable (10/2021)

3. Hyrimoz (adalimumab-adaz)-8/2018
4. Hadlima (adalimumab-bwwd)-7/2019

5. Abrilada (adalimumab-afzb)-11/2019
6. Hulio (adalimumab-fkjp)-7/2020

7. Yusimry (adalimumab-aqvh)-12/2021


