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Vaccine Development

Amanat F  et al.  Immunity 2020



Friedman M et al. ARD In Press



Diminished quantitative responses with anti-TNF

Gelinck et al. Ann Rheum Dis 2008

• Proportion reaching HI titer >1:40 was no different between groups



Hepatitis B Vaccine (HBV) 

Van Assen et al. Autoimmunity Reviews 2011; Gisbert JP et al Ailment Pharmacol Ther 2012; 
Gisbert JP et al. Am J Gastro 2012 

• IBD literature with decreased responses in those on TNFi
Ø Protein vaccine (T-cell dependent)
Ø Older age problematic

• Double dose vaccine improves response rate



Holding MTX and 
Seroprotection

Park JW et al.  ARD (In Press)



0

10

20

30

B H1N1 H3N2

PBO
PBO + MTX
Tofacitinib 10 mg BID
Tofacitinib 10 mg BID + MTX

Tofacitinib and HI Titer Rise
In

flu
en

za
 a

nt
ib

od
y 

G
M

FR
95

%
 C

I 

Influenza vaccine serotype

Winthrop K et al.  ARD 2015



Diminished humoral responses to PPSV-23 
with Rituximab 

Bingham C. et al. Arthritis & Rheumatism 2010



Tocilizumab and Trivalent 
Influenza

Mori et al. Ann Rheum Dis 2012



Anti-IL-17 and influenza
(Secukinumab in Healthy Controls)

Chioato A et al.  Clin and Vacc Immunol 2012



Curtis J et al, EULAR abstract 2014

Herpes Zoster (Shingles)



VERVE Trial

• All active anti-TNF users (most RA)
– N=617

• 1:1 live shingles vaccine versus placebo
• Results 

– Immunogenicity diminished as expected
– Safety---No cases of vaccine HZ in 42 days 

post-vaccination

Curtis J et al.  Ann Int Met 2021



Curtis J et al.  Ann Int Met 2021



Quillaja saponaria



Lenfant T t al.  Rheum 2021



Källmark H et al.  ACR abstract 2020



Pfizer mRNA vaccine (BNT162b2)

Walsh E et al NEJM 2020 65-85 years old



Cell-mediated Responses

(https://www.fda.gov/media/144246/download). 

https://www.fda.gov/media/144246/download


Phase 3 “Data”
• Pfizer (BNT162b2)  mRNA vaccine

– 38,955 with two doses (21 days apart)
– Interim analyses at 94 cases (of 164 anticipated) = 90% 

efficacy
• Moderna  mRNA vaccine

– 25,645 with two doses (28 days apart)
– Interim analyses at 95 cases = 94% efficacy

• AZ  adenoviral vaccine
– UK trial with 2,700+ with two doses (28 days apart) of 

12,000+ planned 
– Half dose/full dose (mistake) = 90% efficacy
– 8,900 + vaccinated correctly in Brazil = 62% efficacy
– US phase 3 interim results = 76% efficacy 

https://www.idsociety.org/covid-19-real-time-learning-network/vaccines/vaccines/#Phase3



Pfizer mRNA vaccine (BNT162b2)

Polack F et al NEJM 2020



Chimp Adenoviral vaccine 
ChAdOx1 nCoV-19c

Folgatti P et al Lancet 2020



Chimp Adenoviral vaccine 
ChAdOx1 nCoV-19c

Folgatti P et al Lancet 2020



What Moth Cells are Good For?

https://www.sciencemag.org/news/2020/11/will-small-long-shot-us-company-end-producing-best-coronavirus-vaccine



Protein-based Vaccine 
(Saponin adjuvant)

Polack F et al NEJM 2020



Phase 3 results

• JnJ Adenoviral vaccine (Ad26.COV2.S)
– One shot, no deep freeze
– 72% efficacy US, 57% S. Africa

• Novavax (NVX-CoV2373)
– Protein conjugate, no deep freeze, two shot 

(21 days apart) 
– 89% efficacy UK, 60% S. Africa



Vaccine Induced Immune 
Thrombotic Thrombocytopenia

Risk 1/100,000 with AZ, mostly female, under age 60
Risk 1/1,000,000 with JnJ vaccine, female, young



• 393 cases in US in 306,000,000 doses
– Mostly younger males
– Almost all self-limited
– Pericarditis also reported

https://www.cdc.gov/coronavirus/2019-ncov/vaccines/safety/adverse-events.html



https://www.fda.gov/media/150054/download



COVAX EULAR
• 1,519 Rheumatic Disease Patients

– 51% inflammatory joint disease
– 36% taking biologics, MTX 29%

• 31% with reactogenicity within 7 days
– 19% injection site pain, 11% fatigue, 7% HA

• Flares post-vaccination were rare
– 5% flare (almost all were arthritis/arthralgia)

• 0.1% SAE

Ann Rheum Dis, volume 80, supplement 1, year 2021, page 19



HZ with COVID-19 and mRNA 
Vaccine

Tartari F et a.  Int J of Derm 2020; Furer V et al.  Rheum 2021



Variant Strains

• B.1.1.7, UK (alpha)
• CAL.20C, California
• B.1.351  South Africa (beta) 
• P1 Brazil (gamma)
• Many, many others

– B.1.617.22 India  (delta)

• More transmissible?
– Escape Ab, vaccine, pcr tests?Wibner KC et al. Med Rx 2021



Liu Y et al.  NEM 2021

Neutralizing activity of 
BNT162b2 against Variants



Planas D et al.  Nature 2021

Delta: Natural versus Vaccine



Monoclonals Vs Variants

Planas D et al.  Nature 2021



Bernal JL et al  NEJM 2021



Tenforde MW et al.  MMWR 2021



Friedman M et al. ARD In Press



Infliximab and Diminished Ab 
Response to Infection?

Kennedy NA et al.  Gut 2021



mRNA Vaccine and Transplant 

Itzhaki Ben Zadok O et al.  Transplant 2021

MMF



mRNA Response by DMARD 

Furer V et al.  EULAR abstract 2021



Furer V et al. ARD 2021



RTX and Dosing Interval

Furer V et al. ARD 2021



Effects of DMARDs on mRNA 
Vaccine Response

Deepak P et al.  MedRxiv 2021 pre-print non-peer reviewed

Mixed IMID, low numbers of disease and therapy groups



Vaccine Effect on Rheumatic 
Disease

Change in disease activity score following vaccination

Furer V. Ann Rheum Dis. 2021 Jun 14; Epub ahead of print.



https://www.rheumatology.org/Portals/0/Files/COVID-19-Vaccine-Clinical-Guidance-Rheumatic-Diseases-Summary.pdf



Considerations for Rheum 
Patients

• B cell depletion therapies and COVID vaccination
– Time to hold the next dose?

• Needed studies
– Vaccine responses modified by DMARDs?
– Length of vaccine protection?
– Co-Administration studies

• How long for mask wearing and avoidance?
– 2022 looks to be full of travel (maybe)



Acknowledgements

• UAB colleagues

• ACR and EULAR colleagues

• Oregon Health Authority colleagues

• CDC colleagues







Steensels D et al.  JAMA 2021

Moderna versus Pfizer



mRNA Boost of Adeno Primary

Barrios-Martins J et al. Nat Med 2021



Werbel WA et al.  Ann Int Med 2021



Fingolomod and Ocre 
Decrease mRNA response in 

MS 

Achiron A et al. Ther Adv Neurol Disord 2021



JnJ Vs mRNA in RMD

Po-Yu Chiang et al.  ARD 2021



https://news.ohsu.edu/2020/07/13/
preparing-for-the-novel-coronavirus-at-ohsu





Short-term Protection from 
Natural Infection

Clemson University

Rennert L et al.  CID 2021



One Dose Good Enough Post-
Infection

Ebinger JE et al.  Nat Med 2021



https://www.cdc.gov/mmwr/volumes/70/wr/mm7013e3.htm?s_cid=mm7013e3_x

mRNA Vaccine Real World 
Efficacy





DMTs and COVID-19 Severity

Salter A et al.  JAMA Neuro 2021



Italian MS Cohort

Sormani MP et al.  Ann Neurol 2021


