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What are the potential impacts of COVID-19?

1. Increased risk of COVID-19 and worse outcomes?
• Immunosuppression may increase risk of infection

• But many of our treatments are being studied as effective therapies

2. Limited access to care because of changes in care delivery (e.g., 
telemedicine)?

3. Unable to get medications because of drug shortages, especially 
hydroxychloroquine, and self-discontinuation of treatments?

4. De novo manifestations of and/or exacerbations of autoimmunity due 
to COVID-19?

5. Loss of health insurance coverage for millions in the US because of the 
economic recession?



Outline

1. Risk of COVID-19 in patients with autoimmune diseases

2. Outcomes of COVID-19 infection in patients with autoimmune 
diseases from various large registries.
• Rheumatic Disease

• Inflammatory Bowel Disease

• Psoriasis

3. Racial and ethnic differences in outcomes

4. Healthcare access



Risk of COVID-19 in Autoimmune Diseases

Ann Rheum Dis 2020 (ePub)

• Majority of patients had rheumatic disease
• Strongly driven by glucocorticoid use
• No seroprevalence studies and limited by many potential biases (e.g., 

testing practices) so interpret with caution.



Factors Associated with COVID-19 Related Death in 
the General Population in Open SAFELY

Nature 2020; 584:430

2.21 (95% CI 1.68–2.90)

1.19 (95% CI 1.11–1.27)



Outcomes in Patients with Rheumatic Diseases 
Compared to the General Population

Outcomes RMD (N=143) No RMD (N=688)

Hospitalization (N, %) 58 (41) 295 (43)

Unadjusted HR (95% CI) 0.95 (0.75, 1.21) Ref

Adjusted HR (95% CI)* 0.87 (0.68, 1.11) Ref

Intensive care admission (N, %) 28 (20) 96 (14)

Unadjusted HR (95% CI) 1.38 (0.95, 2.00) Ref

Adjusted HR (95% CI)* 1.27 (0.86, 1.86) Ref

Mechanical ventilation (N, %) 22 (15) 63 (9)

Unadjusted HR (95% CI) 1.75 (1.12, 2.74) Ref

Adjusted HR (95% CI)* 1.51 (0.93, 2.44) Ref

Death (N, %)† 12 (8) 48 (7)

Unadjusted HR (95% CI) 1.16 (0.63, 2.13) Ref

Adjusted HR (95% CI)* 1.02 (0.53, 1.95) Ref

Under Review
Ann Rheum Dis 2020;79:1156



Factors Associated with Hospitalization in 
Rheumatic Diseases (N=600)

Characteristic OR (95% CI)* P-value

Female 0.83 (0.54,1.28) 0.39

Age 2.56 (1.62, 4.04) <0.01

Common diagnoses:
RA
SLE
SpA -PsA
SpA – AS or other
Vasculitis
Other

Ref
1.80 (0.99, 3.29)
0.94 (0.48, 1.83)
1.11 (0.50, 2.42)
1.56 (0.66, 3.68)
0.94 (0.55, 1.62)

--
0.06
0.85
0.80
0.31
0.82

Common comorbidities
HTN or CVD
Lung Disease
Diabetes
CKD/ESRD

1.86 (1.23, 2.81)
2.48 (1.55, 3.98)
2.61 (1.39, 4.88)
3.02 (1.21, 7.54)

<0.01
<0.01
<0.01
0.02

Characteristic OR (95% CI) P-value

Medications
No DMARD
csDMARD only
b/tsDMARD only
csDMARD + b/tsDMARD

Ref
1.23 (0.70, 2.16)
0.46 (0.22, 0.93)
0.74 (0.37, 1.46)

--
0.48
0.03
0.38

Prednisone-Equivalent
None
1-9 mg/day
≥10 mg/day

Ref
1.03 (0.64, 1.66)
2.05 (1.06, 3.96)

--
0.91
0.03

Ann Rheum Dis 2020;79:859

All reported OR are multi-variable adjusted



Selected Factors Associated with Death in 
Rheumatic Disease (N=3,729)

Medication OR (95% CI)

Methotrexate or Leflunomide 1 [Reference]

No DMARD therapy 1.94 1.39 2.72

Antimalarials 0.92 0.63 1.33

Sulfasalazine 3.28 1.63 6.60

Immunosuppressants 2.04 1.37 3.04

TNF inhibitors 0.78 0.50 1.20

Abatacept 1.12 0.59 2.13

Rituximab 3.68 2.09 6.47

Belimumab 0.66 0.19 2.31

IL-6 inhibitors 0.74 0.35 1.56

IL-17/IL-23/IL-12+23 inhibitors 0.23 0.03 1.91

tsDMARDs 1.49 0.90 2.45

Medication OR (95% CI)

No Glucocorticoids 1 [Reference]

GC 1-10mg/day 1.44 0.99 2.10

GC > 10mg/day 1.67 1.17 2.37

Submitted



Factors Associated with Poor Outcomes in 
Inflammatory Bowel Disease (N=525)

Gastroenterology 2020;159:481



Gut 2020 (ePub)

Factors Associated with Severe COVID-19 Outcomes 
in Inflammatory Bowel Disease (N=1,439)

Severe Outcome: ICU, Ventilator, and/or Death



Factors Associated with Hospitalization for 
COVID-19 in Psoriasis (N=374)

Characteristic OR (95% CI)

Male 2.51 (1.23-5.12)

Age (/10 years) 1.59 (1.19-2.13)

Non-White Ethnicity 3.15 (1.24-8.03)

Ever Smoked 1.16 (0.54-2.49)

Comorbidities

Lung Disease 3.87 (1.52-9.83)

Hypertension 2.03 (0.99-4.16)

CVD 2.01 (0.74-5.46)

Treatments

Non-biologic systemic (vs biologic) 2.84 (1.31-6.18)

No treatment 2.35 (0.82-6.72)
JACI 2020 (ePub)



Why might TNF inhibitors be associated with 
better outcomes?

Cell 2020;183:143



Racial Disparities in COVID-19 in Patients with 
Rheumatic Diseases in the USA

Race/Ethnicity Hospitalization
N=599

Ventilation
N=540

Death
N=681

White Ref Ref Ref

Black 2.70 (1.66, 4.42) 3.10 (1.77, 5.41) 1.10 (0.49, 2.50)

Latinx 1.98 (1.17, 3.33) 2.97 (1.63, 5.41) 1.78 (0.84, 3.78)

Other/Mixed Race 1.79 (0.93, 3.44) 2.34 (1.11, 4.95) 1.22 (0.35, 4.26)

Arthritis Rheum 2020 (In Press)

Estimates are OR (95% CI)



Changes in Care Delivery During the Pandemic 
March 2020 vs March 2019

Arthritis Rheumatol. 2020; 72 (suppl 10).



Take Home Messages
1. Most available data is in rheumatic disease, psoriasis, and IBD.

2. Patients with autoimmune diseases may be at higher risk for COVID-
19 but the data on this topic is limited. 

3. Patients with autoimmune diseases may have worse outcomes 
compared to the general population, perhaps because of 
comorbidity burden. 

4. Among patients with autoimmune diseases, certain disease-specific 
factors are associated with worse outcomes (glucocorticoids, 
sulfasalazine).

5. But certain factors may be associated with better outcomes (e.g., 
biologic DMARDs, especially TNF inhibitors).

6. Racial disparities in COVID-19 outcomes are observed in patients 
with rheumatic diseases.



Unanswered Questions

1. What is the incidence of COVID-19 in patients with autoimmune 
diseases?

2. What is the impact of autoimmune diseases and immunosuppression on 
the durability of the antibody response to COVID-19? 

3. What are long-term outcomes of patients with autoimmune disease who 
had COVID-19? 

4. Does COVID-19 lead to de novo autoimmunity or exacerbate pre-existing 
autoimmune disease?

5. Will vaccine efficacy be affected by autoimmune disease or 
immunosuppression?
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Convalescent Plasma for COVID-19

Arturo Casadevall MD, PhD

Johns Hopkins School of Public Health



Some Background

• In early 2020, there was no effective therapy for COVID-19

• Convalescent Plasma (serum) had been used in past epidemics since 1918 
and there was considerable human experience that it was relatively safe 
and possibly effective.

• Plasma is widely used throughout the world and its risks and benefits are 
known to physicians and regulators.

• COVID-19 convalescent plasma differs from regular plasma only in that 
came from COVID-19 survivors.

• The use of convalescent plasma is supported by > 130 years of 
immunological studies of antibody function, which showed that certain 
antibodies can neutralize virus (mechanistic causality).



Early Days – Plasma not in radar screen

• January 2020 – Increasing concerns that it is not containable

• History of antibody-based therapies not well known

• Public response does not mention plasma therapy

• How do I get the word out?

• Early February Decide to try OpEd.

• NYT, WAPO, Bloomberg News, do not want it..but WSJ takes it…



March 2020…Things now move fast

March 1, 2020 April 1, 2020

WSJ OpEd

Sent OpEd
To all my
Friends

Discussion with
Hopkins ID

National Covid19
Convalescent 
Plasma Project
(M. Joyner,
N. Paneth)

March 24
FDA Allows

Compassionate
Use

March 27
First USA

Patients treated
Methodist Hospital

Houston, Texas

Hopkins Team Assembles
Shmuel Shoham (ID)
Aaron Tobian (Transfusion Med)
Evan Bloch (Transfusion Med)
Andy Pekosz (MMI)
Sabra Klein (MMI)
David Sullivan (MMI) March 26

Bloomberg Philantropies and
Governor Larry Hogan (MD)
Award 4 Million for Effort



April-May 2020

• The Unexpected Happened

• Thousands of individuals with COVID-19 treated in USA

• 80% of usage occurs in hospitals with no access to RCTs

• Most usage occurred outside Randomized Clinical Trials

• Donation campaigns insured a steady supply of convalescent plasma

• Usage is driven by physicians who have embraced

• Criticism mounts of large scale use without safety and efficacy data



Convalescent Plasma and COVID-19:
The two questions everyone wants answered

•Is it Safe?

•Does it work?



Is it safe?...Yes, as safe as Plasma

J. Clin. Invest. 2020

Mayo Clinic Proceedings 2020

Concerns about antibody-dependent immunity 
cytokine storms and worsening of disease with 
specific antibody administration have not 
materialized!



Is it working? Many Encouraging 
Reports…The major lines of evidence

1. EAP Data Analysis – suggests lower mortality with early use of high titer 
plasma (used by FDA in EUA recommendation)
2. > 10 Observational studies: Mt. Sinai NYC, Methodist Houston, 
Hackensack NJ, Italy, Iran, etc. report large reductions in mortality if given 
early – before ICU.
3. Five Randomized controlled trials – all suboptimal in some way but all 
provide some encouragement.
4. Experiments of nature. Convalescent plasma has dramatic effects patients 
with congenital immune suppression (X-linked agammaglobulimia)

Let’s take a look at some of these reports…



Analysis of the Extended Access Protocol Data

• > 35,000 patients analyzed

• If plasma is given in first 3 days 
mortality is 27% lower than if given 
after day 4 (p < 0.001)

• Dose Response with IgG to SARS-Cov-2

Dose IgG Mortality

High  8.9

Medium 11.6

Low 13.7
(35% reduction in mortality high vs low)https://www.medrxiv.org/content/10.1101/2020.08.12.20169359v1.full.pdf

Overall Mortality in this group lower than reported
From many institutions.



Observational Studies with Propensity Controls show 
large decrease in mortality if plasma used early

Mount Sinai Hospital, NYC Methodist Hospital, Houston Texas



First Randomized Clinical Trial done Wuhan: 
Prematurely Stopped

Editorial notes:
• Plasma effect comparable to Remdisevir
They got significance with a fraction of what
Was needed for the antiviral study
• Antiviral effect even when late



A Closer Look at the Five Randomized Controlled trials
Trial Location Mortality Other Variables Status Comment

Li et al (JAMA) China 26% → 16% NS ↓Viral Load
↓Recovery time

Premature
termination

Late usage

Gharbahan
(Preprint)

Netherlands 24% → 14% NS Premature 
termination

Late usage

Avendano-Sola 
(Preprint)

Spain 9% → 0 % (p = 
0.055)

↓Progression to 
ICU

Premature
Termination

Agarwal et al. 
(BMJ)

India 14% → 14% NS ↓Viral Load
↓FiO2
↓Fever

Completed Late usage; 27% 
unit low 
antibody

Rasheed et al. 
(published)

Iraq 40% → 5%
(p < 0.05)

↓Recovery time Completed Small, not 
blinded, quirky 
randomization

The 5 RCTs:
• illustrate difficulties of doing RCTs in the midst of a pandemic
• all provide some nugget of encouragement and efficacy
• none provide definitive evidence for convalescent plasma efficacy



Meta-Analysis of Publicly Available Studies
Table 1 | Mortality Rates in Hospitalized COVID-19 Patients                     

    Convalescent Plasma   Control   Statistics 

Study Location Survivor 
Non-

Survivor Mortality   Survivor 
Non-

Survivor Mortality   OR P 95% CI 

Randomized Clinical Trials                         
Avendano-Sola et al. ESP 38 0 0%   39 4 9%   0.11 0.15 0.01, 2.19 
Rasheed et al. IRQ 20 1 5%   20 8 29%   0.13 0.06 0.01, 1.09 
Gharbharan et al. NLD 37 6 14%   32 11 26%   0.47 0.18 0.16, 1.42 
Li et al. CHN 43 8 16%   38 12 24%   0.59 0.30 0.22, 1.59 
Agarwal et al. IND 201 34 14%   198 31 14%   1.08 0.77 0.64, 1.83 

Random Effects Model   339 49 13%   327 66 17%   0.58 0.12 0.29, 1.15 
Random Effects Model excluding Agarwal et al. 138 15 10%   129 35 21%   0.43 0.01 0.22, 0.84 
Matched-Control Studies                          

Duan et al. CHN 10 0 0%   7 3 30%   0.10 0.15 0.01, 2.28 
Perotti et al. ITA 43 3 7%   16 7 30%   0.16 0.01 0.04, 0.69 
Hegerova et al. Washington, USA 18 2 10%   14 6 30%   0.26 0.13 0.05, 1.49 
Zeng et al. CHN 1 5 83%   1 14 93%   0.36 0.49 0.02, 6.85 
Donato et al. New York, USA 36 11 23%   775 565 42%   0.42 0.01 0.21, 0.83 
Liu et al. New York, USA 34 5 13%   118 38 24%   0.46 0.13 0.17, 1.25 
Abolghasemi et al. IRN 98 17 15%   56 18 24%   0.54 0.10 0.26, 1.13 
Salazar et al. Texas, USA 137 6 4%   159 14 8%   0.50 0.16 0.19, 1.33 
Xia et al. CHN 135 3 2%   1371 59 4%   0.52 0.27 0.16, 1.67 
Rogers et al. Rhode Island, USA 56 8 13%   149 28 16%   0.76 0.52 0.33, 1.77 

Random Effects Model   568 60 10%   2666 752 22%   0.47 <0.001 0.33, 0.65 

Overall Random Effects Model a   706 75 10%   2795 787 22%   0.54 <0.001 0.41, 0.72 
Case Series or Reports                         

Martinez-Resendez et al. MEX 8 0 0%                 
Jin et al. CHN 6 0 0%                 
Ye et al. CHN 6 0 0%                 
Shen et al. CHN 5 0 0%                 
Zhang et al. CHN 4 0 0%                 
Ahn et al. KOR 2 0 0%                 
Bobek et al. HUN 2 0 0%                 
Jin et al. New York, USA 3 0 0%                 
Im et al. KOR 1 0 0%                 
Peng et al. CHN 1 0 0%                 
Xu et al. CHN 1 0 0%                 
Anderson et al. Tennessee, USA 1 0 0%                 
Bao et al. CHN 1 0 0%                 
Cinar et al. TUR 1 0 0%                 
Kong et al. CHN 1 0 0%                 
Hueso et al. FRA 16 1 6%                 
Hartman et al. Wisconsin, USA 27 4 13%                 
Olivares-Gazca et al. MEX 8 2 20%                 
Tremblay et al. New York, USA 14 10 42%                 

Case Series or Reports Total   108 17 14%                 

CI, confidence interval; OR, odds ratio                         
a random-effects model excludes trial by Agarwal et al.                       

 

57% Reduction in Mortality p < 0.01



August 23, 2020 FDA issues Emergency Use Authorization 
for Convalescent Plasma…controversy immediately ensues

• Tempest in a teapot: USA was already 
operating under EUA conditions

• EUA addresses issue of equity

• Bar for issuance of EUA is relatively 
low: reasonable safety and probable 
efficacy

• Differences between NIH and FDA 
reflects differences between degree 
of certainty

• Mechanism for conflict resolution: get 
more data; do RTCs

• Good outcome – NIH moved to 
support RTCs



BLOOMBERG PHILANTHROPIES SUPPORT SERVED AS THE CATALYST FOR THE DEFINITIVE STUDY   

Proving That It Works  

36

• Phase 2 trial to evaluate COVID-19 plasma for prophylaxis

• Randomized, double-blind, controlled, multicenter study

• Participants:

• Healthcare workers with high-risk exposure

• Individuals with high-risk exposure (Examples?)

• Both groups tested negative and no symptoms

• Phase 2 trial to evaluate COVID-19 plasma for treatment in 
mild COVID-19

• Randomized, double-blind, controlled, multicenter study

• Participants:

• Adults, who are positive with COVID-19 with             mild 
symptoms

Dr. Shmuel Shoham

Dr. David Sullivan 

Dr. Dan Hanley

PRINCIPLE INVESTIGATORS 

Outpatient Prophylaxis Protocol (150 Participants) Ambulatory Protocol (1,344 Participants)



The Situation Today
• Convalescent plasma is available throughout the United States for the treatment of COVID-19

• Plasma use in USA is under ‘Emergency Use Authorization’, which was granted 8/21/20, five 
months after first use in 3/27/20 (Texas). Available data strongly supports EAP criteria of ‘may be 
effective’ and ‘safety’.

• Definitive data on efficacy from RCTs is not available.

• Convalescent plasma use has cleared the way for mAbs and vaccines…no major ADE concerns.

• Supplies are plentiful as a result of recruitment campaigns ‘The fight is in us’

• Deployment of plasma has been driven by physicians, scientists, etc…there is no pharmaceutical 
company involved or supporting this…no one will make money!

• Numerous randomized clinical trials underway. More certainty as to efficacy can be expected over 
the next few months.

• However, epidemic has show limitations of RCT as a epistemic instrument: changing epidemic, 
rigidity of RCT cannot accommodate new information, etc.

• If (and I stress if) 100,000+ patients have been treated, in hospital mortality is ~20%, plasma 
reduces mortality by 50% when used early and with sufficient antibody amount...then ~10,000 
lives have been saved in the USA alone.



Daniel Rotrosen, MD
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Immunology, and Transplantation (DAIT)
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Selected Questions

Do people on 
immunosuppressive 
therapy shed virus 

longer?

Are all monoclonal 
anti-Covid antibodies 
the same? How do I 

choose one?

When will 
people with pre-

existing 
conditions get 
the vaccine?

Are people with 
autoimmune disease 

more likely to get 
Covid a second 

time?

Is there a preferable 
vaccine for people with 
autoimmune disease? 

Not adenovirus?
Does famotidine 
work to prevent 

disease?

Are people with 
autoimmune 

disease more likely 
to get Covid?

Will vaccines 
be free?



Thank you for attending!

For a recording of this presentation, slides, and more resources 
regarding autoimmune disease, please visit:

www.aarda.org 


