Considerations for Lupu
patients during the COVID-19
pandemic




Outline

* Severity of COVID-19 infection and patients with SLE

 Safety data regarding COVID-19 vaccines in autoimmune
rheumatologic population, with focus on the lupus population

* COVID-19 vaccine effectiveness in the lupus population



Lupus patients have high rates of hospitalization from COVID-19
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Factors contributing to lupus patient hospitalization with COVID-19
are similar to those without lupus

* Factors contributing to hospitalization in lupus patients include:

e Race/ethnicity
* Co-morbidities including: older age, diabetes mellitus, cardiovascular disease,
renal insufficiency, lung disease, increased body mass index

-Fernandez-Ruiz R, et al. Leveraging the United States Epicenter to Provide Insights on COVID-19
in Patients with Systemic Lupus Erythematosus. Arthritis Rheumatol. 2020.

-Gianfrancesco M, et al. Characteristics associated with hospitalisation for COVID-19 in people
with rheumatic disease: data from the COVID-19 Global Rheumatology Alliance physician-
reported registry. Annals of the Rheumatic Diseases. 2020:annrheumdis-2020-217871.

-Tang W, Askanase AD, Khalili L, Merrill JT. SARS-CoV-2 vaccines in patients with SLE. Lupus
Science & Medicine. 2021;8(1):e000479



_ Characteristics Associated with Poor COVID-19 Outcomes in People with Systemic Lupus Erythematosus (SLE):
Data from the COVID-19 Global Rheumatology Alliance (GRA)

COVID-1

Global Rheumatology
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e Evaluated outcomes for 1734 patients with SLE with COVID-19

e More severe COVID-19 outcomes were associated with:

* Older age, male gender, being outside of North/South America or Europe,
patients on prednisone, no medications, chronic renal disease, cardiovascular

disease/hypertension, number of co-morbidities, and moderate to high
disease activity

ACR abstract 2021 -
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Poor Prognosis of COVID-19 Acute Respiratory Distress

Syndrome in Lupus Erythematosus: Nationwide Cross-Sectional
Population Study Of 252 119 Patients

Isabela Maria Bertoglio MD, Juliana Miranda de Lucena Valim MD, Danielle Daffre PhD, Nadia Emi Aikawa
MD, PhD, Clovis Artur Silva MD, PhD, Eloisa Bonfa MD, PhD ¥ Michelle Remido Ugolini-Lopes MD, PhD

 Study evaluated outcomes of 319 patients with SLE and 251,000
patients without SLE with COVID-19

* Those with lupus, had increased risk for mortality and combined poor
outcomes as compared with those without lupus

* Lupus itself was associated with higher risk for poor outcomes
including mortality



COVID-19 vaccination

The NEW ENGLAND JOURNAL of MEDICINE

‘l RESEARCH SUMMARY

Efficacy and Safety of mRNA-1273 SARS-CoV-2 Vaccine

L.R. Baden, etal. DOI: 10.1056/NEJM0a2035389
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CONCLUSIONS

* How to care for those who miss the second Two doses of a SARS-CoV-2 mRNA-based vaccine
vaccine dose.

were safe and provided 94% efficacy against symp-
tomatic Covid-19 in persons 18 or older.

Links: Full article | NEJM Quick Take | Editorial

Copyright © 2020 Massachusetts Medical Society
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Safety and Efficacy of the BNT162b2 mRNA Covid-19 Vaccine

F.P. Polack, et al.

CLINICAL PROBLEM

Safe and effective vaccines to prevent severe acute respiratory

syndrome coronavirus 2 (SARS-CoV-2) infection and
Covid-19 are urgently needed. No vaccines that protect
against betacoronaviruses are currently available, and
mRNA-based vaccines have not been widely tested.

CLINICAL TRIAL

A randomized, double-blind study of an mRNA vaccine
encoding the SARS-CoV-2 spike protein.

43,548 participants 216 years old were assigned to
receive the vaccine or placebo by intramuscular injection
on day 0 and day 21. Participants were followed for

safety and for the develop of symp ic Covid-19

for a median of 2 months.

RESULTS

Safety:

Vaccine recipients had local reactions (pain, erythema,
swelling) and systemic reactions (e.g., fever, headache,
myalgias) at higher rates than placebo recipients, with
more reactions following the second dose. Most were

mild to moderate and resolved rapidly.

Efficacy:

The vaccine showed protection 7 days after the second
dose; 95% efficacy was observed.

LIMITATIONS AND REMAINING QUESTIONS

Further study is required to understand the following:

Safety and efficacy beyond 2 months and in groups
not included in this trial (e.g., chlldren, pregnanr
,and i

L P

Whether the vaccine protects against asymptomatic
infection and transmission to unvaccinated persons.

How to deal with those who miss the second
vaccine dose.

Links: Full article | Quick Take | Editorial

DOI: 10.1056/NEJM0a2034577
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Vaccine efficacy of 95% (95% credible interval, 90.3 -97.6%)

CONCLUSIONS

Two doses of an mRNA-based vaccine were safe over

a median of two months and provided 95% protection
against symptomatic Covid-19 in persons 16 years of
age or older.

Copyright © 2020 Massachusetts Medical Society



Vaccine hesitancy

e A multi-faceted issue

* A study looking at vaccine hesitancy in patients with autoimmune
disease found:
* Like their counterparts without autoimmune disease, a common reason to

refuse vaccination were concerns for adverse effects and no long term
research

* Patients specifically who were unsure of vaccination were more concerned
that the vaccine might aggravate their autoimmune disease

Lancet Rheumatol. 2021 Apr;3(4):e241-e243. doi: 10.1016/52665-9913(21)00037-0. Epub 2021
Feb 22



Established vaccines have not been linked to flare of lupus

* On multiple reviews of vaccination safety in patients with
autoimmune inflammatory rheumatic diseases, including lupus,
disease activity was not overall found to be significantly increased
after vaccination

* Specifically, there is no evidence to support a link between HBV, HPV,
flu or pneumococcal vaccines to flares of lupus disease activity

* We DO know that infection itself, like COVID-19 and influenza CAN
exacerbate underlying disease activity.

Westra J, Rondaan C, van Assen S, Bijl M. Vaccination of patients with autoimmune
inflammatory rheumatic diseases. Nat Rev Rheumatol. 2015 Mar;11(3):135-45.



EULAR COVID-19 vaccination registry and safety of COVID-19
vaccines

* Observational registry with data entered voluntarily by clinicians
* 1519 rheumatologic patients included

e Connective tissue diseases made up ~20% of the patient population.
* SLE made up 7% of patient population

* Medications taken by all patients:
 csDMARDs (leflunomide, mtx, sulfasalazine)
e Glucocorticoids
 bDMARDSs (rituximab, TNFis)
e Other: azathioprine, mycophenolate, cyclosporine, cyclophosphamide

http://dx.doi.org/10.1136/annrheumdis-2021-eular.5097



http://dx.doi.org/10.1136/annrheumdis-2021-eular.5097

EULAR COVID-19 vaccination registry and safety of COVID-19
vaccines

* Vaccines administered: Pfizer, Astrazeneca, Moderna

* Disease flares were reported in 5% of patients (73/1375)
* 1.2% flares determined to be severe

* Most common flare symptoms:
 Arthritis, arthralgia, cutaneous flare (skin manifestations) and increased
fatigue
* 31% of patients had typical side effects
* Pain at injection site
* Fatigue
* headache



Tolerance of COVID-19 vaccination in patients with systemic
lupus erythematosus: the international VACOLUP study

* N=696 participants answered 43 web based -
guestions -

* Primary outcome: occurrence of side effects -
including flare -

* 100% participants received one dose and 343 <

(49%) patients received a second dose -

e Flares after vaccination in lupus patients occurred
in 3%, or 21/696 patients

e Side effects predominantly were musculoskeletal
symptoms and fatigue

Patients (n=696)

Vacanation

First dose 696 (100%)
First and second dose 343 (49%)
Vaccine received
Pfizer-BioNTech 399 (57%)
Sinovac 156 (22%)
AstraZeneca 73 (10%)
Moderna 57 (8%)
Other* 11 (2%)
Side-effects after first vaccine dose 316 (45%)
Timing of onset of side-effects after first dose, days 0(0-1)
Side-effects after second vaccine dose 181/343 (53%)
Timing of onset of side-effects after second dose, days 0(0-1)
Consultations or admissions to hospital for side-effects (first and second doses together)
Medical consultation 81/1039 (8%)
Emergency consultation 14/1039 (1%)
SLE flare after vaccination 21(3%)
[ Efammgntiestations
Fever (temperature >38°C or 100-4°F) 10/21 (48%)
Cutaneous (skin) flare (medically confirmed) 12/21(57%)
Musculoskeletal symptoms (joint, arthritis, arthralgia, or myalgia; medically 19/21(90%)
confirmed)
Pleuritis or pleurisy (medically confirmed) 1/21(5%)
Pericarditis (medically confirmed) 1/21(5%)
Renal involvement (medically confirmed) 2/21(10%)
Neuro-psychiatric manifestations (medically confirmed) 0
Cytopenia (anaemia, thrombocytopenia, or leukocytopenia; medically confirmed) 8/21(38%)
Low complement (medically confirmed) 5/21(24%)
Increase in anti-dsDNA antibody titre (medically confirmed) 7/21(33%)
Fatigue 18/21 (86%)
Consequences of SLE flare
Change in SLE treatment 15/21 (71%)
Medical consultation 21/21(100%)
Admission to hospital 4/21(19%)
COVID-19 after vaccination 0

Data are n (%), median (IQR), or n/N (3%). *Other vaccines were Cansino (one patient), Curevac (one patient), Janssen
(five patients), Sinopharm (two patients), Sputnik V (one patient), and unknown (one patient). SLE=systemic lupus

erythematosus.



Flares after SARS-CoV-2 Vaccination in Patients with Systemic Lupus Erythematosus

Medha Barbhaiya*'- %%, Jonah M. Levine', Caroline H. Siegel'?, Vivian P. Bykerk'Z, Deanna Jannat-Khah'?, Lisa A. Mandl'%2 (]--.' Wel" Corne"

&= Medici
Divicion of Rheumatology, Hospltal for Epeolal Burgery, New York, NY; ‘Department of Meadioine, Wealll Comell Medicine, New York, NY; “Department of Fopulation Health S e |C|ne
golencec, Walll Comell Madicine, New York, NY

» 183 patients with SLE responded to a survey regarding side effects
from vaccination

e 11 patients reported a flare

e >91% of patients with lupus did not have a disease flare

* Most of the flares that were reported were mild or moderate
* Most flares resolved within 7 days of vaccine administration



Ehe New Jork €imes

C.D.C. Panel Recommends Third Dose of

Couid Vaccine for Inmunocompromised



Third dose of mMRNA vaccine increases seropositivity rate and
antibody titers in solid organ transplant patients

A Prevalence of Anti-SARS-CoV-2 Antibodies B Anti-SARS-CoV-2 Antibody Titers
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Kamar et al. N Engl J Med 2021; 385:661-662 DOI: 10.1056/NEJMc2108861



Immunogenicity in autoimmune rheumatologic disease is
there, it’s just not optimal in some patients

e Overall, the majority of rheumatologic patients will seroconvert (>75-
94% across the noted studies) but antibody levels may be decreased
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Glucocorticoids and B Cell Depleting Agents Substantially Impair N
Immunogenicity of mRNA Vaccines to SARS-CoV-2 T

Visual Abstract for the COVaRiPAD Study (COVID-19 Vaccine Responses in Patients with Autoimmune Dlsease)

Methods/Cohort
Adults with CID had 3x reduction in antibody (anti-S IgG)

® Prospective titers (p=0.009) and neutralization response (p<0.0001)

Observational Study
Reduction in Antibody Titers by Medication:

2 Health -
il 36-fold B-cell depleting Rx
133 Adults with Chronic 10-fold glucocorticoids *not dose dependent

= Inflammatory Diseases (CID) - e
Cscnasdinae g 4.5 fold JAK inhibitors
3.0 fold antimetabolites

Blood before and 1-2 weeks . Sn e
after SARS-CoV-2 vaccine 2.5 fold TNF inhibitors

Humoral Response: Most patients with CID mount a reduced PRE_PRINT
]Il anti-SARS-CoV-2 spike (S) IgG+ response following COVID-19 vaccination,

N binding and neutralizing titers, most severely affected by B-cell Created b7
Review by
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depleting therapy and glucocorticoids



Several studies have shown decreased antibody responses to
COVID-19 vaccines in rheumatologic population

Antibody response  Medication Other factors
in patients v considerations
controls

Boyarsky et al. Ann N =404 Decreased response Those on MMF, RTX,

Rheum Dis. 2021; SLE = 87 after 1st and 2nd dual therapies led to

Ruddy JA Ann vaccine doses decreased ab levels

Rheum Dis. 2021

Deepak et al. N =133 Patients had a 3 fold Patients were on b

medRxiv. 2021 SLE =15 reduction in cell depleting

antibody response  therapies, steroids
and antimetabolites

(like MTX)
Furer et al. Annals N = 686 Overall decreased Steroids, rituximab, Older age
of Rheum Diseases  SLE =101 antibody response MMF and abatacept
2021 in patients associated with

decreased

antibodies



First study looking at response to COVID-19 vaccination
specifically in Lupus patient cohort

* Number of patients included
e 90 patients and 20 controls

Hydroxychloroquine 79%

At least one 42%
immunosuppressing med

Steroids (mean of 7 mg) 29%

Mycophenolate 21%
Belimumab 11%
More than 1 17%
immunosuppressant

Izmirly PM et al. Evaluation of Immune Response and Disease Status in SLE Patients Following SARS-CoV-2
Vaccination. Arthritis Rheumatol. 2021 Aug 4:10.1002/art.41937. doi: 10.1002/art.41937.



Antibody response to COVID-

19 vaccination decreased in
Lupus patients
3- 9900
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* Overall the post vaccine antibody level = g 00
in patients is lower than controls g 8 2+ 0°
* Predictors of low antibody response: 3 S
e Being on any immunosuppression (other 8°
than hydroxychloroquine) - 14
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Controls Patients
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Disease activity remained stable in lupus patients post
COVID-19 vaccination

* No significant difference found in SLEDAI scores before vs after
vaccination.

* No changes in disease monitoring labs
* 9/79 patients had post-vaccination flare

» 8/9 flares were considered mild/moderate (arthritis and pericarditis
treated with NSAIDs)

* One severe flare of arthritis necessitating treatment with methotrexate
(patient was not on any medication prior to vaccination)



Antibody response in patients with Systemic Lupus Erythematosus (SLE) after a two-dose regimen with SARS-CoV-2 vaccines

Emilie Stavnsbjerg Larsen, MD; Anna Christine Nilsson, MD, Soren Moller, Cand.scient., Ph.D; Anne Boertman Voss, DMSc; Isik Somuncu Johansen, DMSc.
Dept. of Rheumatology, dept. of Clinical Immunology and dept. of Infectious Diseases at Odense University Hospital, Denmark

e 83.7% of patients with SLE
mounted an adequate antibody
response

* At 4 weeks after 2"9 vaccine
dose, patients on prednisone
>7.5mg, DMARDs and biologics
had significantly decreased
antibody titers as compared to
those treated with HCQ only

e But at 8 weeks, only being on
DMARDSs and prednisone
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Future directions

* Rheumatologic patients, including those with SLE, are participating in
studies looking at antibody responses to the third dose in the vaccine
series



Summary

e Patients with lupus have high rates of hospitalization with COVID-19

* Factors contributing to poor outcomes in patients with SLE may include
race/ethnicity, co-morbidities like cardiovascular disease and chronic
kidney disease, older age, increased BMI, immunosuppression

* Vaccination with current COVID-19 vaccines carries low risk of disease
flare, and is generally tolerated similarly to the population without lupus or
rheumatologic disease

e Patients with lupus may mount a decreased antibody response to two dose
vaccine series which is associated with medication regimens

A third dose in the vaccine series for mRNA vaccines (and booster for J/J
vaccine) is recommended given decreased antibody responses in patients
with lupus on immunosuppressive medications



Thank you!




Clinical Outcomes of Patients with Systemic Rheumatic Diseases Hospitalized , ﬁj Weill Cornell
for COVID-19 at a Large Academic Center in New York City ’ Medicine

Caroline H Sieael!.2 A K Cho Debra D'Anaoelo -
wdl OHNE N. vicyce -

* Concluded that in a large observational inpatient cohort in a COVID-
19 hot spot of NYC during the first wave, patients with systemic
rheumatic disease were 1.27 times more likely to experience
mechanical ventilation, ICU admission or in hospital death

/\r‘ Risk of Hospitalization, Admission to Intensive Care and Mortality Due to COVID-19  |YBS
in Patlents W|th Rheumatlc Dlseases A Populatlon based Matched Cohort Study ‘\WJ

a Michalle Avina-Galindo’, Shalby Marozoff *, Zahra Fazal ™, Jassia Kwan & Lu*, Alisan Haens“", Diana Lac 3 Jacek Ko I—J‘X:-a"‘ and J. Antpnio Aving-Zubéata

ARTHRITIS RESEARCH CANADA

* Increased risk of hospitalization and ICU admission in patients with
rheumatic disease than without.

ACR abstract 2021



Flares after SARS-CoV-2 Vaccination in Patients with Systemic Lupus Erythematosus

o S
e
Medha Barbhaiya*'- %%, Jonah M. Levine', Caroline H. Siegel'?, Vivian P. Bykerk'Z, Deanna Jannat-Khah'?, Lisa A. MandI'%2

{@)ﬁ Weill Cornell

Divicion of Rheumatology, Hospltal for Bpecial Burgery, New York, NY; ‘Department of Medioine, Walll Comnell Medicine, New York, NY; Department of Fopulation Health MBdlClne
Solencec, Welll Cornell Medicine, New York, NY
INTRODUCTION Tuhlv Characteristics of Patients with Systeniic Lupus Erythenatosuz Reporting “Typical” Flares* Aller COVID-19 Vaccination
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RESULTS days later. i CONCLUSIONS

2 None started >7 days post-vaccine.
« 183 patients responded (39.3%) 3 2 s +>31% of patients with SLE did not flare post-SARS-CoV-2 vaccination, and most flares were mild or moderate.
. 136/183 (74.3%) had at least e ey 1 o T 9% :74% reported a vacine related AE, similarto AE prevalence reporied inthe landmark Pfizer SARS-Col/-2 vacine trial.

one vaccine dose ¥ ~We acknowdedge possible misclassification of AEs as flares in the absence of confirmatory i3boratory studies.

- 81 patients (50.6%) received A2 28 However, we speciically asked patients to report symptoms concordant with their typical flares, separately from AEs.
Pfzer and 48 (39.3%) . - *When flares occur the vast majority are mild or moderate; this information is reassuring and can help inform vaccine
recsived Modema Rheumatology Research Foundation decision-making.
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*  Puafients with sysiemic rheunatic disesses (SRDs) meyy have

*  Older age, medcl comorbidies, and steroid Lse have bean identifed as
potentiaf risk factors for COVID- 19 related haspitalizasion in SRD patents

OBJECTIVE

disproporionate risk of severe outcomes fom COVID18

Tu.ln ﬂ“h&mh U.S, “hotspot”
Mm-ndh X

METHODS

Patorts aged =18 years with SRD hospitalized for COVID- 16 at sy of 3

pandemic in New York City,

NewYork-Prostytenan hospitals (March - May 2020)
SRD

; Severe COVID- 16 (mechanical verdiation, ICU) admission, o
in-houpial doath)
Covarates Baseline dermagraghics, comorbidites, autpationt
maedicatons, presentng symptoms, laboratory values, COVID- 19
roatrment, and irpationt complications
Wilcoxon rank sum, Chi-square, and Fischer's exact lests were used Lo

compare covarialies betwean pationts with and without severe COVIO-19

RESULTS

62/3,680 (2.5%) patients hospilasbzed with COVID- 10 had SRD

SRO Cohort: Maan age 66.3 [16.5) years, 82% fermade, 40% Weite, 26%

Hispanic'Latiru, mean BMI 26.2 [6.7] kg

35/82 (38%) SRD palertts had severe COVID-18; compared to SRD

patients without severs COVID-19:

> More likely to be older, male, While or Asan, have a history of
puimonary disesse or cerebral vasauar acodent [Tatie 1)

> No difference in baseine immunosupgpressve medcaions [Table 1)

> Less likely 1o present with fever, cough, myalga, disthes, or dhest
pan [Table 2)

> Higher peak white blood cdl count (WBC), serun cresinine (Cr),
aspariate aminolransferase (AST), alanine aminotransferase (ALT),
and inflammestory merkers [Table 2]

> No difference in mpatient treatments [Table 2

> More likely to develop thraomboses, cardiac complicstions, rensd
dy=function, or require vasopressor suppart [Table 2
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* Demographic factors, medical comorbidities, and presenting
symptoms were associated with severe outcomes

+ Baseline immunosuppressive medication use was not associated with

* Patients with severe COVID-19 had higher peak inflammatory markers
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INTRODUCTION

* There are conficting data regarding risk of severe cutcomes from COVID-19 o DU SVRU, SIS TRSONAT Wik SU Safnomet Figers 1. Sbarherchind Meas Diforveces or Oxmrved 10e Weighted Banas far
among patients with sy ic rheumatic di (SRDs) - mn Conwiaien Indadnd n Progera by Scors Mol
* Prior studies hiave been limited by sample size, lack of comparater groups, sndlor . [0
statistical analysis . = [
OBJECTIVE iy
‘ ©
To determine whether patients with SRD hospitalized with COVID-19 in New ()
York City during the first wave of the were ot incroased risk of M A
severe outcomes compared to those hospitalized with COVID-19 without SRD, : = 4 ) e
(Y Y ~
N oy ." X b oo
naos Rl LR w0 0
METHODS e e BN aa e
+ Patients aged 218 yoars hospitalized with COVID-16 at any of 3 NewYark iram ot g - .
Presbytarian hospilals batween March 3 and May 18, 2020 ::::: ?.m, :m':,’ ::, 7
+ Wa obtainad data on demographics, comortxdities, outpatient madicatons, " Ty QAN w v .
COVID1H nymploms, W iis, and oulcomas w LT AN "o " | ’
+ We used Chi-Sguare, Fisher's Gxact and T-lests 1o compare palisnts with and Ui ‘:"‘“ 1 M iided o ™ - ™
without SRD PSSR “Wpos wmnl\‘wclnn,\l'.w —
S LLN
+ We nppllod inverse probability of treatment g (IPTW) based on e e uml i :::_-.N;.::;---N*Nn--mm—mw--u
to a logistic regression model to assess the multivariable ey e Y i . 5
uloclaﬁon between SRD status and the primary composite outcome: o 0w + Weighted multivariable analysis: SRD patients
mechanical ventilation, ICU admission, or inhospital death Hpm " [ had OR oH 27 [95% CI 1. 12 1.44, pd 001) for
e "o P of ical ventilation, ICU
+ We adjusted for riates with an bsolut llhndatdhld moﬁnl_‘pnpcfﬁon = ' M {10 ) o\ dmission, or in-hospital death after adjustment

difference (SMD) 20.10 in the } ic regr for covaristes with absolute SMD 20.10

RESULTS CONCLUSIONS
« 923680 (2.5%) patients hospitakzed with COVID-19 had SRD ' TLAARER fowtves Ale In a large observational inpatient cohort in a
« All COVID-19 patients: Mean age 63.7 [16.9] years; 41% female, 26% White, I s B tusk Pewon's Chfvpuree b ober's e ot COVID-19 “hotspot” during the initial peak of the
34% Hispanic/Latinx ACKNOWLEDGEMENT pandemic, we found that patients with SRD were
+ Comparing patients with SRD to those without: C DG S 1.27 times more likely to experience mechanical
> More likely female (82% vs. 40%), ever smokers (32% vs. 20%), While (40% This study wers supporied by Hospitd for Special Surgery COVID- 19 Specil Pllot ventilation, ICU admission, or in-hospital death
v=. 29%) or Black (20% v= 12%); less likely Hispanic/Laink (26% vs. 34%) grant. Dr. Siagel is supparted by S National Canter for Advancing Trarskafonal than patients without SRD, using IPTW to balance
M g . - mmﬁlemﬂu1mdh0rﬁmeSusu
ore with hislory of coronary artery disease, hypertension, pulmonary disease Canter st Wl Corned Medical Callege. Or. Barbhaiyn i suppared by the covariates. Our study illustrates the importance of
> More on cutpatent HCQ, stercids, immunosuppressive medication Rheurakiiayy Resssrch Fourdstion and the Barbera Viokdker Center for Wormen and appropriate modeling to account for confounding.

> Higher proportion treated with stercids during hospitalization Rheurratc





