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Dr. Higgins:  I'm Dr. Peter Higgins from the University of Michigan, and I'm 
going to be interviewing Dr. Bill Sandborn from the University of 
California at San Diego today. We're going to start off with—
What are the positioning of the JAK inhibitors currently in phase 
2 and phase 3 clinical trials, and how do they compare to 
tofacitinib, which is currently available? 

Dr. Sandborn:  Well, tofacitinib is what's called a pan-JAK inhibitor, so it affects 
JAK1, 2, and 3 in a large array of downstream cytokines. It's 
approved for ulcerative colitis, was less effective in Crohn's 
disease, and is also used in rheumatoid arthritis and psoriatic 
arthritis. There are a number of other drugs in development—
filgotinib and upadacitinib are both oral JAK1 selective drugs 
that are being tested in psoriasis and in ulcerative colitis and 
Crohn's disease. We have phase 2 data with filgotinib and 
Crohn's disease and with upadacitinib in both ulcerative colitis 
and Crohn's disease that show efficacy, and the efficacy seems 
to be dose dependent, so the higher doses do better. Those are 
all now rolling into phrase 3 trials. 

  There's another agent, TD-1473, which is a pan-JAK inhibitor 
that's gut restricted, meaning the way the drug is absorbed and 
metabolized that you get high tissue concentrations in the colon 
without getting high systemic concentrations. This idea that you 
could fairly intensively have JAK inhibition and cytokine 
inhibition in the colon tissue and distal small bowel tissue 
without having systemic immunosuppression, or much systemic 
immunosuppression, I think is very attractive. The data so far is 
a very small pilot study, but it looks like there's something 
there, and we look forward to larger trials in that as well. 

Dr. Higgins:  Do you expect the gut selectivity, or the JAK 1 selectivity, to 
have a big difference on safety, and what endpoints of safety do 
you expect to see the biggest effects? 

Dr. Sandborn:  I think it's too soon to tell. You can see some adverse events 
with the systemically available JAK1 agents, but remember, as 
well, that with tofacitinib, we did a little bit of study with 15 
milligrams BID. But, ultimately, it was concluded that that just 
wouldn't be safe for clinical use, and in renal transplant, there 
were doses even higher than that tested that had quite a bit of 
infection. So, 10 milligrams seems to be the cap for pan-JAK 
inhibition with tofacitinib. 

  With these more selective agents, I think you may be able to 
push to what would be the equivalent of a higher tofacitinib 
dose that might be more effective, without getting substantially 
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more toxicity. It's not that they're without toxicity, but you're 
potentially getting the equivalent of much more intensive JAK 
inhibition, which would give better efficacy. We have to see 
how they play out in late-phase trials, but that's the logic. 
Obviously, if you can just keep it in the gut, that's likely to be 
safer. 

Dr. Higgins:  In terms of the endoscopic outcomes, mucosal healing we've 
seen with upadacitinib in ulcerative colitis, does that feel like 
that is likely to progress to phase 3 in approval? 

Dr. Sandborn:  The phase 2 induction data are really quite compelling, and the 
highest dose—45 milligrams once a day—gave nice responses 
for clinical response in remission and endoscopic improvement 
in remission, histologic improvement in remission, and a couple 
of different composite definitions of endoscopy and histology 
that we now call mucosal healing. It's very unlikely that those 
highly consistent outcomes across multiple outcome measures 
occurred by chance. I guess I think that drug is effective, and it's 
really just making sure we understand the optimal maintenance 
dosing over the long-term and the totality of the safety profiles, 
so we know what patient populations to offer it to. But I predict 
it's going to be effective at the end of the day. 

Dr. Higgins:  Turning to the S1P (sphingosine-1-phosphate) inhibitors, how 
do those work, as far as we understand them, and how does 
that make them different from JAK inhibitors? 

Dr. Sandborn:  The S1P1 modulators, about half of your circulating 
lymphocytes have a protein on their surface called CCR9, 
chemokine receptor 9, that leads them to circulate into lymph 
nodes around the body. Then once these lymphocytes are in 
lymph nodes, the way they get out is there's a receptor on the 
surface of the lymphocyte called an S1P1 receptor, and it senses 
a lipid on the endothelial lining of the lymphatic channels, called 
sphingosine-1-phosphate. These S1P1 modulators 
downregulate that S1P1 receptor on the lymphocytes and then 
there's no way for them to sense the sphingosine-1-phosphate 
and get out of the lymph nodes, so they get trapped there. 
When you dose with an S1P1 modulator, you have a very 
apparent reduction—it's about 50% or so—in your peripheral 
lymphocyte count because the lymphocytes are disappearing 
into the lymph nodes and not coming back out. 

  You can think of this as a moderate lymphocyte-depleting 
therapy. Interestingly, there's not been a substantial signal for 
infection and malignancy, so, remember, it's just a fraction of 
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the circulating lymphocytes, and they're not completely 
depleted. It looks like it's just about right, the porridge is just 
about right—not too hot, not too cold. Then you can see this 
nice signal of endoscopic response and remission, histologic 
remission, and the compositive mucosal healing with 
endoscopy, plus a histologic. There's a couple of drugs now—
ozanimod and etrasimod—that have shown induction efficacy. 
We saw some phase 2 maintenance efficacy with ozanimod. The 
fact that you can see a very similar signal with 2 different drugs 
makes me think that that also didn't occur by chance, and this is 
very likely to be successful at the end of the day. Again, the 
phase 3 program sort of helped get the optimal dose, figure out 
what dose you can give during maintenance, and to define what 
the safety profile looks like. You need in large numbers of 
patients so you know who to treat. 

Dr. Higgins:  With this lymphocyte trapping, it's not killing the white cells. Is 
there any potential for rebound if a patient were to stop the 
drug that these lymphocytes return and are out for revenge? 

Dr. Sandborn:  It depends on how you look at it. I would say that there's 
another S1P1 modulator that's not being used in IBD, called 
fingolimod, but it's been used in 150,000 patients or so with 
multiple sclerosis, and when that drug gets stopped you don't 
see a rebound, ie, worsening of the multiple sclerosis, although 
you could go back towards your pretreatment baseline. It's 
technically true that the internalization of the receptor and the 
sequestration, or trapping, of the lymphocytes doesn't kill them, 
but they do have a lifespan of about 90 days, so if you trap them 
for 90 days in the lymph nodes, eventually they do die. But the 
receptors can be quickly upregulated, and the lymphocytes that 
are less than 90 days old and still alive in the lymph nodes can 
return to circulation within a few days if you stop the drug and 
the receptors get re-upregulated. 

Dr. Higgins:  Well, thank you very much. We'll close from Copenhagen live at 
ECCO 2019. 

 


