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This morning, FDA just announced a black 
box for Pfizer’s Xeljanz  
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We’ve all previously gone through this with 
another JAK inhibitor:  baricitinib 
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… and there are several JAK inhibitors in late 
stage development … including GILD’s recent 
announcement of filgotinib NDA filing this fall 
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What are the biggest safety 
observations for the JAK class? 
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I’ll only focus on MAJOR MAJOR observations … deal-breakers 



Umer Raffat    
umer.raffat@evercoreisi.com | W 212-888-3905 | C 646-789-5173 EVERCORE ISI – Biotech & Pharma Equity Research 

Sources: Company documents, Conference Presentations, FDA,  EMA, 
Evercore ISI Estimates, Medical Journals, Pubmed, USPTO, Court documents  

The first sign of a safety setback on JAK 
inhibitors we saw was on Xeljanz back in 2012 
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+ = 
Higher dose (10 
mg) was NOT 
approved in RA 
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FDA did approve Xeljanz’s higher 10 mg dose 
in ulcerative colitis setting 
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https://www.accessdata.fda.gov/drugsatfda_docs/label/2018/203214s020,208246s006lbl.pdf  

https://www.accessdata.fda.gov/drugsatfda_docs/label/2018/203214s020,208246s006lbl.pdf
https://www.accessdata.fda.gov/drugsatfda_docs/label/2018/203214s020,208246s006lbl.pdf
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However, clotting concerns on Xeljanz 10 mg 
have emerged: 
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Specifically, here is what was observed in the 
A3921133 trial: 

 Design 
− Open label  (Ph 4) 
− >50 y.o. with CV risk 
− N=4400 

 

 As per PFE PR, DSMB observed that pts on 
Xeljanz 10 mg BID had statistically and 
clinically important difference in: 

− occurrence of pulmonary embolism, 
compared with patients in this study who 
were treated with a TNFi 

− increase in overall mortality in the 10 mg 
twice daily treatment group compared to 
the tofacitinib 5 mg twice daily and TNFi 
treatment arms 
 

 Post DSMB update, PFE transitioned the RA 
pts from 10 mg BID arm to 5 mg BID arm 

July 26, 2019 9 
https://investors.pfizer.com/investor-news/press-release-details/2019/Pfizer-Announces-Modification-to-Ongoing-Tofacitnib-FDA-Post-Marketing-Requirement-Study-in-Patients-with-Rheumatoid-Arthritis/default.aspx  

PFE PR: 
Similar results to study A3921133 have not been 
identified in Pfizer analyses of other tofacitinib RA 
clinical trials or routine monitoring of post-marketing 
safety data, including our statistical analyses of the 
FDA Adverse Event Reporting System database. 
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Next steps on Xeljanz 10 mg: 

 PRAC recommendation issued May 17 

 

 CHMP will consider the PRAC 
recommendation at the following plenary 
meeting and will agree on the timeframe 
needed to issue an opinion.  

− This timeframe should not exceed 30 days 
after receipt of the PRAC recommendation.  

− Next CHMP mtg = May 27-29 

 

 PFE response to committee due by Jun 20th  

 

 CHMP decision likely in Aug 2019 
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While EMA PRAC is pending, FDA has 
finalized a black box warning 

July 26, 2019 11 
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Meanwhile, perhaps the biggest setback in 
JAK space was LLY’s JAK2 (baricitinib) @ FDA 
AdCom in 2017: 

July 26, 2019 12 

4 mg dose was NOT approved by FDA 



Umer Raffat    
umer.raffat@evercoreisi.com | W 212-888-3905 | C 646-789-5173 EVERCORE ISI – Biotech & Pharma Equity Research 

Sources: Company documents, Conference Presentations, FDA,  EMA, 
Evercore ISI Estimates, Medical Journals, Pubmed, USPTO, Court documents  

Meanwhile, another JAK2 (fedratinib) 
showed Wernicke’s encephalopathy 

 Fedratinib = JAK2 

 High profile program at Sanofi  
− had completed a Ph 3 in MF and had ongoing PV trials when it was put on hold 

 

 Reason for FDA clinical hold = Wernicke’s encephalopathy  
− acute neurological condition which features drowsiness, cognitive defects, confusion, 

ataxia etc 

 

 8 cases in an estimated 877 pts exposed. 

 In addition, 4/8 cases happened in JAKARTA-1 (Ph 3 in myelofibrosis) 

 

July 26, 2019 13 
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Next, we saw an interesting preclinical 
disclosure on a JAK1, filgotinib: 
 Galapagos SEC filing: 

− In connection with the DARWIN clinical program, we agreed with the FDA to exclude the 200 mg 
filgotinib daily dose for male subjects; males will receive a maximum daily dose of 100 mg in the U.S. 
sites in these trials. 

− We agreed to this limitation because in both rat and dog toxicology studies, filgotinib 
induced adverse effects on the male reproductive system and the FDA determined there was 
not a sufficient safety margin between the filgotinib exposure at the no-observed-adverse-
effect-level, or NOAEL, observed in these studies and the anticipated human exposure at the 
200 mg daily filgotinib dose. 

 

 

 BTW, I do find it interesting that GILD’s characterization was less intense: 
− We believe our margin is adequate above and beyond the minor histological abnormalities that we’re 

seeing in the pre-clinical models and we’ll evaluate the data as it comes in. 

− in animal models we saw a testicular finding, histological finding, and it's about an interpretation of the 
margins compared to what level of exposure we're seeing indication for the disease. 

July 26, 2019 14 
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In response to this filgotinib finding, FDA has 
required a dedicated testicular safety trial 

 It is my understanding that as GILD/GLPG generated more data, it is not seeing any 
changes on male hormones at 200 mg dose 

 GILD is in discussions with FDA on filing strategy 
July 26, 2019 15 
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And also, PFE decided not to take its 
Tyk2/JAK1 forward in alopecia despite v 
good efficacy 
 PF-06700841 = oral Tyk2/JAK1 

 

 

 

 

 

 

 

 

 We’ve seen cases of rhabdomyolysis on other JAKs too: 
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So let’s open up the discussion: 

Xeljanz 10 mg and 
baricitinib 4 mg 

wasn’t approved in 
RA 

High doses of JAK 
inhibitors have 
higher safety 

baggage at no 
incremental efficacy 

If this was true, then 
Xeljanz 10 mg would 

not have been 
approved in UC  

July 26, 2019 17 

Filgotinib 
testicular tox 

concern 

JAKs cause 
reproductive tox 

No effect of 
filgotinib on male 

hormones  in 
human trials 

Data observation Implication My take 

Rhabdomyolysis 
on Pfizer 

Tyk2/JAK1 

JAKs cause 
severe muscle 

injury 

No clear 
explanation 

But that still 
leaves bari 4 
mg and DVT 
risk 
unresolved 
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Thinking through safety risk on various JAKs: 

JAK-STAT biology & 
role of JAK2 in 

platelet increases 
(DVT risk) 

Comparing 
chemical structures 

of various JAK 
inhibitors 

IC50s for JAK 
inhibitors + assay 

types 

July 26, 2019 18 
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Let’s put all the key JAK safety observations 
in one place: 

Drug Key safety observation JAK affinity 

Xeljanz Clots at 10 mg dose? Pan-JAK 

Baricitinib Clot risk JAK2 

Fedratinib Wernicke’s encephalopathy JAK2 

Filgotinib Preclinical testicular tox signal JAK1 

PF-06700841 Rhabdo causing tx d/c Tyk2/JAK1 

July 26, 2019 19 

Given GILD’s 
characterization 

of filgotinib 
safety in human 

males, and 
limited # of 

rhabdo events on 
Tyk2/JAK1, our 

focus really turns 
to JAK2 

Hold this thought on JAK2 for a second 
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How JAK-STAT signaling works: 

Steps: 
1. Cytokine binds to receptor subunits   
2. causes formation of dimer (or higher 

complex) of receptor subunits   
3. recruits a pair of JAK enzymes to 

receptor subunit   
4. JAKs become phosphorylated, and 

phosphorylate the receptor subunit   
5. phosphorylated residues serve as 

binding site for STAT proteins   
6. enable STAT dimerization and 

translation to nucleus 


