
JAKi and the Theory of Relativity

Kevin L. Winthrop, MD,MPH

Professor, School of Public Health

Division of Infectious Diseases

Oregon Health & Science University



Disclosures

• Research funding from Pfizer, BMS

• Scientific consultant work for Amgen, Abbvie, 
Pfizer, UCB, Genentech, BMS, Lilly

• Data safety monitoring boards for RCTs 
conducted by UCB, Roche, Astellas, Lilly, 
Janssen, Galapagos, Sanofi, Regeneron



Objectives

• Understand the relative differences and 
similarities with regard to adverse events 
between JAK inhibitors

• Appreciate the distinct safety profile of JAK 
inhibitors relative to biologic therapies

• Understand JAK inhibitors and their role/risk in 
COVID-19



Polling Question

RA patients over age 50 with cardiovascular risk factors 
appear to be at higher risk for what event(s) when taking 
tofacitinib 5mg BID as compared to a TNF 
blocker? (Select all that apply)

A. Serious infection

B. Herpes zoster

C. Malignancy

D. VTE

E. Melanoma



RA AEs of Interest

• Serious infections, malignancy, cardiovascular 
disease

• Disease activity increases the risk of these 
outcomes

• Relative to no disease control, all DMARDs likely 
decrease the risk

• Safety study evolution

– Biologics Vs MTX

– TNFis vs other biologics

– JAKs versus other biologics



Winthrop KL et al.  Nature Rheum (In Press)



Dowty M et al.  Pharmacol Res Persp 2019



Winthrop KL. Nat Rheum Rev. 2017.



JAKi and COVID Severity

Sparks J et al  ARD 2021



Cov-Barrier
• 79% steroids, 19% Rem

• Reduction of mortality 

– 8.1% vs 13.1% (HR: 0.57; 95% CI: 0.41, 0.78)

• Primary endpoint progress to ventilation (non-
invasive or mechanical) or death

– -2.7% (p=0.18)

• Safety

– SIE 8.5% bari vs 9.8% placebo

– VTE 2.7% bari vs 2.5% placebo

https://investor.lilly.com/news-releases/news-release-details/lilly-and-incyte-announce-results-phase-3-cov-barrier-study



Tofa and Hospitalized COVID

Guimaraes PO et al.  NEJM 2021



https://www.fda.gov/drugs/drug-safety-and-availability/fda-requires-warnings-about-increased-risk-serious-heart-related-events-cancer-blood-clots-

and-death



VTE Risk and Baricitinib

https://www.fda.gov/downloads/advisorycommittees/committeesmeetingmaterials/drugs/arthritisadvisorycommittee/ucm605062.pdf



VTE and Bari

https://www.fda.gov/downloads/advisorycommittees/committeesmeetingmaterials/drugs/arthritisadvisorycommittee/ucm605062.pdf



VTE Risk in RA (Real World)

https://www.fda.gov/downloads/advisorycommittees/committeesmeetingmaterials/drugs/arthritisadvisorycommittee/ucm605062.pdf



Mease P et al.  ARD 2020

CORRONA TOFA

Real World Risk



Charles-Schoeman C et al.  ACR 2021

Oral Surveillance VTE

0.51 in >50 yo with CVD risk factors.22 CORRONA



Upa ISS in Phase 3 RA

Cohen SB et al.  ARD 2021



Filgo phase 2/3 ISS

Genovese M et al.  EULAR 2020



Malignancy and Tofa

Curtis JC, et al. ARD. 2015.



https://www.pfizer.com/news/press-release/press-release-detail/pfizer-shares-co-primary-endpoint-results-post-marketing

Tofa Malignancy Vs TNFi

Including a statistically increased risk of Lung cancer for 10mg BID

MV model---age >65yo and smoking risk factors for malignancy overall



Curtis J et al.  ACR 2021

Tofa Malignancy MV Model



Tofa Vs TNFi

Real World Malignancy

Khosrow-Khavar F et al.  ACR 2021



Upa ISS in RA

Cohen SB et al. ARD 2021



Filgo Malignancy

Winthrop KL et al.  ACR 2021



https://www.pfizer.com/news/press-release/press-release-detail/pfizer-shares-co-primary-endpoint-results-post-marketing

MACE Tofa Vs TNFi



Khosrow-Kaver F et al.  ARD 2022



ENTRACTE Trial
MACE: Tocilizumab Vs. Etanercept

Active RA and >50 yo with CVD risk factor(s)

Giles J et al.  Arth Rheum 2020

IR was 0.73 ADA in ORALSURV



Yinzhu J et al. J Rheum 2018

ABA vs TNFi in CV Patients



EMA CHMP Announcement
November 15, 2019

• “As a result, tofacitinib should be used with caution in patients with known risk factors for VTE, 
regardless of indication and dosage. This includes patients who have had a heart attack or have heart 
failure, cancer, inherited blood clotting disorders or a history of blood clots, as well as patients taking 
combined hormonal contraceptives or hormone replacement therapy, are undergoing major surgery or 
are immobile.” 

• “Other risk factors to be considered when prescribing tofacitinib include age, diabetes, obesity (BMI>30), 
smoking status and hypertension.” 

• “Available data also showed that the risk of serious 
infections and fatal infections was further increased 
in elderly patients above 65 years of age, as 
compared to younger patients. Therefore, tofacitinib 
should only be considered in these patients if no 
suitable alternative treatment is available.” 

ema-confirms-xeljanz-be-used-caution-patients-high-risk-blood-clots_en



Oral Surveillance

Tofa

Balanescu A et al ACR 2021



• Overall SI rate reported with 
tofacitinib: 

– 3.1/100pys

• Rates previously reported in RA 
clinical trial safety analyses

– Adalimumab 3.9–5.1/100pys

– Rituximab 3.9–4.3/100pys

– Tocilizumab 3.8–5.1/100pys

– Etanercept 3.8/100pys

– Abatacept 2.0–3.1/100pys

– Golimumab 5.09/100pys

Incidence Rates of Serious Infections (SIs) by 
6-Month Intervals

Cohen S, Radominski SC, Gomez-Reino JJ, et al. Arthritis Rheumatol. 2014 Jul 21. [Epub ahead of print]. Slide prepared by CSF.



file:///C:/Users/winthrop/Downloads/annrheumdis-2020-218992supp001.pdf



Winthrop KL et al. ARD 2020

Effect Modification by Age



SIE Bari up to 8.5 years

Genovese M et al. EULAR 2020



UPA SIE Phase 3

Winthrop K et al.  EULAR 2020



Filgo phase 2/3 ISS

Genovese M et al.  EULAR 2020



Winthrop KL et al.  ACR oral abstract 2017



Recurrent zoster is rare

• 17, 413 persons with 1.8 million pys follow-up

– 9.4/1,000 incidence of first zoster

– 0.4% persons with second episode

– Recurrence lowest in 12 months post-first 
episode

– Increased risk with female, younger age of 
first zoster

• Recurrence in JAKi programs was 3-5% on 
average

Qian J et al.  JAAD 2020



Real World HZ with Tofa and Biologics

Curtis JC, et al. ARD. 2016.



Winthrop K et al. http://dx.doi.org/10.1136/annrheumdis-2020-eular.2744

Upa Phase 3 RA Program



Filgo phase 2/3 ISS

Genovese M et al.  EULAR 2020



Abrocitinib (JAK 1) for AD

Simpson E et al.  AJCD 2021



Abro VTE

• VTE  (IR 0.3/100)

Simpson E et al.  AJCD 2021

100mg (n=885) 200mg (n=1971)

0 5 



TYK2 Inhibitor in PsO

Papp K et al.  NEJM 2018



Winthrop KL et al.  Nature Rheum 2022



Conclusion

• Maybe TNFi should be in the water?

– Or maybe ABA

• All JAKs might not be the same

– Are you more European or more American?

– Need comparison studies like with Biologics

• For now, place Tofa after TNFi

– Particularly among those over 50 with CV risk

– Smokers

• Avoid in those with history of DVT
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APPENDIX



JAKi and COVID Vax

Seror R et al  Lancet Rheum 2021



PCV-13 and Tofa

Winthrop K et al.  JAAD  (In Press)
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Winthrop K et al.  ARD 2015



DMARDs on mRNA Vaccine Response

Deepak P et al.  Ann Int Med 2021

Mixed IMID, low numbers of disease and therapy groups



Clark JD, et al. J Med Chem. 2014.



TNFi Protective against COVID 

Death/Hospitlization

Izadi Z et al.  

JAMA Inf Dis 2021



ORALSURV

Winthrop KL et al.  Nat Rheum Rev 2022


