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Biologic therapy has revolutionized the treatment of IBD and improved patient outcomes drastically. 
Many of the biologic therapies we routinely use are now or soon going off patent and competitive 
molecules, biosimilars, are now being introduced. Biosimilars have potential implications for our own 
practices but also for how we manage our pharmacy budgets and how we deliver health care in 
Canada.

The NOR-SWITCH trial was a randomized, double-blind trial studying a cohort of patients who were 
stable on the innovator biologic, infliximab (REMICADE®). Patients were randomized to either continue 
with infliximab or switch to a biosimilar version of infliximab (INFLECTRA™ in Canada). This was a 
cross specialty trial that included adult patients from a variety of diagnoses, including:  rheumatoid 
arthritis, spondyloarthritis, psoriatic arthritis, Ulcerative Colitis (UC), Crohn’s Disease (CD) and chronic 
plaque psoriasis. Each group was followed for disease worsening as the primary endpoint measured 
by their respective disease activity indices. 
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The reason that biosimilars are being introduced in medical care 
is to address a cost issue. While we appreciate the need for cost 
effectiveness, clinical effectiveness is paramount. We know that 
biosimilars are similar to their reference biologic drug, but not 
identical.  If two therapies aren’t identical, we must determine 
whether there will be differences in clinical efficacy with randomized 
trials and NOR-SWITCH aimed to do just that. 

The main strengths of the NOR-SWITCH were that it was designed 
as a randomized, non-inferiority study. The latter however, is both a 
strength as well as a weakness. In clinical medicine, we typically want 
to determine whether Strategy A is better than Strategy B. We decide 
what a clinically important difference is, and we power the study to 
discern that difference with reasonable confidence. This is not the case 
with a non-inferiority study because instead you are trying to prove 
that two things are the same. In statistics, there is no such thing as 
identical due to random distribution and statistical testing. Therefore, 
you must decide not what is clinically important, but what is clinically 
meaningless. There in-lies the first problem with non-inferiority studies 
– where do you set that bar? This trial allowed for a 15% non-inferiority 
margin, but many would agree that a 15% difference in relapse rate 
across 6 different diseases is clinically important. Ideally we would like 
to see a narrower margin (i.e. 7.5%), but in this case, the study was 
willing to conclude that the treatments were the same; that there was 
no difference between them despite the 15% non-inferiority margin.

"This trial allowed for a 15% 
non-inferiority margin, but 

many would agree that a 15% 
difference in relapse rate 

across 6 different diseases is 
clinically important."

THE INTERVIEW 
CARE Gastroenterology Faculty lead, Dr. John Marshall (McMaster University), sat down with Dr. Brian Feagan 
(Professor of Medicine at the University of Western) to critically assess this study and discuss how the results 
should be interpreted and applied in Canadian practice. 

WHY DO WE NEED THIS KIND OF TRIAL NOW?

WHAT ARE THE STRENGTHS AND

WEAKNESSES OF THE TRIAL DESIGN?

"While we appreciate the need for cost 
effectiveness, clinical effectiveness  
is paramount."

WATCH 
The NOR-SWITCH Trial Interview
www.CAREeducation.ca
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The study met its pre-defined endpoint, in that you can put a p-value in a non-
inferiority study. The p-value was statistically NON-SIGNIFICANT based on the 
criteria of a 15% difference with 95% confidence. However, it comes back to the 
issue that we started with - is 15% an appropriate non-inferiority margin? A lot of 
us feel that it wasn’t an appropriate non-inferiority margin.

This trial was also clearly underpowered for several reasons. It was supported 
by the Norwegian government and there were financial restrictions that the 
researchers had to work within. The sample size of 500 people was likely chosen 
due to funding and convenience, which is less than ideal. There are obvious 
problems with measuring multiple diseases in different ways (an intrinsic 
weakness of the study), however Norway is a small country. To get the 500 
patients they needed to include all six different disease categories. 

One of the most controversial results of the study is in the subset analyses for 
Crohn’s Disease. The point estimate for Crohn’s patients (over 100 patients) 
was 14.3% in favour of the innovator product. That has got to be an extremely 
controversial result as it shows a 14.3% difference between the innovator and 
biosimilar agents, yet the overall results indicate the two agents are the same.

DO YOU THINK THE RESULTS OF THIS TRIAL ARE VALID?

THIS SUPPORTS THE EXTRAPOLATION CONCERN THAT  

HEALTH CANADA WAS INITIALLY RELUCTANT TO SUPPORT. 

The carbohydrate composition, and specifically the fucosylation pattern in a 
biosimilar molecule is quite different from the innovator molecule. There are some 
functional studies that show that they behave differently in terms of antibody 
dependent cytotoxicity, which is thought to be important mechanism. The results 
of the NOR-SWITCH trial, you could argue, recapitulate Health Canada’s initial 
objections. While it is important to further investigate this, notwithstanding the 
power of the study the results are probably valid.  

"One of the most  
controversial results of  
the study is in the subset  
analyses for Crohn’s Disease." 

"The results of the  
NOR-SWITCH trial,  
you could argue,  
recapitulate  
Health Canada’s  
initial objections. "
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THIS SUPPORTS THE EXTRAPOLATION CONCERN THAT  

HEALTH CANADA WAS INITIALLY RELUCTANT TO SUPPORT. 

IF YOU WERE TO DESIGN THIS TYPE OF TRIAL,  

HOW WOULD YOU GO ABOUT IT?

Regulatory authorities seem to be a little thrown off with biosimilars and are 
not following their own guidance. There are a couple principles that they have 
implemented regarding how to go about regulatory approval that should be used: 

1) Assay sensitivity refers to property of a clinical trial to distinguish the effectiveness 
difference between two treatment interventions. We should pick the disease that 
has the greatest sensitivity for showing a difference (if one should exist). This would 
not be rheumatoid arthritis with an ACR20 score, as this is a very non-specific and 
highly subjective outcome measure. As a gastroenterologist, UC has been a real 
challenge with regards to pharmacokinetics, and if there are differences in the 
molecular structure that led to PK differences, you would see it in UC. Endoscope is 
a very objective measure in UC and could have been used to design a proper non-
inferiority study. 

2) Regulatory authorities would like to see equivalency studies, which are two-sided 
studies. They want to know whether biosimilars are not only no worse than, but 
no better than the originator biologic. As a clinician, I do not find the latter to be a 
relevant concept. 

A good design (if more funding for the trial was available) would involve ~1300 
patients, UC would be the assay sensitive indication, and endoscopy would be used 
as an objective measure. 

HOW SHOULD THESE RESULTS BE INTERPRETED IN THE  

CANADIAN LANDSCAPE AND HOW SHOULD THEY BE APPLIED?

The federal government has approved the drug (INFLECTRA™) through the regulatory 
process using their criteria, and at this time, I don’t think we can with argue this process.  

What the federal government didn’t opine on is the key question regarding 
interchangeability. NOR-SWITCH investigated a one-way switch. Patients were 
randomized to continue infliximab or switch to the biosimilar and did not switch back 
and forth multiple times. While this is not relevant to the current environment (there is 
one biosimilar approved in each category), there is concern that as new manufacturers 
come out with more biosimilars physicians may be forced to switch to newer, cheaper 
agents multiple times. Multiple non-medical switches (based on price) may increase 
stress to the immune system and may impact patient sensitivity to treatment because 
the molecules are different.  This is referred to as interchangeability, not substitution or 
switching. The federal government in Canada and the US has passed decisions regarding 
interchangeability to the provinces and states, respectively. 

What I’m most concerned about is the possibility of taking stable patients and 
interchanging medications based on cost. The patient may start out on one drug and end 
up on 2 or 3 other drugs throughout the course of their treatment. I think good quality 
data is needed to suggest that this will be safe with regards to immunogenicity. 

"What I’m most 
concerned about 
is the possibility 
of taking stable 
patients and 
interchanging 
medications based 
on cost."

"A good design would 
involve ~1300 patients, 
UC would be the assay 
sensitive indication, and 
endoscopy would be used 
as an objective measure."
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 I think so and I think the provincial and federal governments need to apply 
pressure on the biosimilar companies and tell them that these studies must 
be done if they want interchangeability. 

DO YOU THINK OTHER SPECIALISTS 

HAVE SIMILAR PERCEPTIONS TO YOURS AND OURS?

We (gastroenterologists) come from a troubled background with regards to biologic therapy. 
Originally we used these drugs as monotherapy, and intermittently. By doing this we sensitized 
a lot of patients. 

We’ve learned the hard way about immunogenicity, whereas other specialists haven’t had as 
big a problem. For this reason, I think that they are less aware of this potential problem than 
we are.

CONCLUDING REMARKS 
This will be an ongoing area of study and I’m sure we’ll have a lot to discuss next year as more data becomes 
available and decisions regarding use are made. I think we’ve learned through this discussion about what the 
landscape is like in Canada and how it may change with the arrival of biosimilars.  

This is a huge area of interest for gastroenterologists across Canada, and CARE Faculty have been actively engaged 
in discussing the pros and cons of biosimilars in Canada. In January of 2017 the CARE faculty organized a large 
meeting addressing the subject of biosimilars. This meeting involved several stakeholders including patients, 
advocacy groups, allied health care professionals, specialists, , government and payers. This was a fascinating 
discussion across the full spectrum of concerns regarding the entry of biosimilars into the Canadian marketplace, 
and I would encourage all of you to stay tuned for the conference report to follow this meeting. 

IS THERE A ROLE FOR POST-MARKETING STUDIES?

BIOSIMILARS ARE GOING TO BE A REALITY  

IN OUR MARKETPLACE MOVING FORWARD.  

WHAT CAN WE DO IN CANADA TO LEARN FROM THIS TRIAL?

We must be strong advocates for our patients. I’m concerned about this issue of 
interchangeability, and until I have data, I’m not going to accept it. This is a billion-dollar 
industry so surely we can expect that proper studies on interchangeability are done.

"We must be 
strong advocates 
for our patients."

"We’ve learned the 
hard way about 
immunogenicity."
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