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Abstract

Objective.—Racial/ethnic minorities experience more severe outcomes of coronavirus disease 

2019 (COVID-19) in the general US population. This study was undertaken to examine the 

association between race/ethnicity and COVID-19 hospitalization, ventilation status, and mortality 

in people with rheumatic disease.

Methods.—US patients with rheumatic disease and COVID-19 were entered into the COVID-19 

Global Rheumatology Alliance physician registry between March 24, 2020 and August 26, 2020 

were included. Race/ethnicity was defined as White, African American, Latinx, Asian, or other/

mixed race. Outcome measures included hospitalization, requirement for ventilatory support, 

and death. Multivariable regression models were used to estimate odds ratios (ORs) and 95% 

confidence intervals (95% CIs) adjusted for age, sex, smoking status, rheumatic disease diagnosis, 

comorbidities, medication use prior to infection, and rheumatic disease activity.

Results.—A total of 1,324 patients were included, of whom 36% were hospitalized and 6% died; 

26% of hospitalized patients required mechanical ventilation. In multivariable models, African 

American patients (OR 2.74 [95% CI 1.90–3.95]), Latinx patients (OR 1.71 [95% CI 1.18–2.49]), 

and Asian patients (OR 2.69 [95% CI 1.16–6.24]) had higher odds of hospitalization compared to 

White patients. Latinx patients also had 3-fold increased odds of requiring ventilatory support (OR 

3.25 [95% CI 1.75–6.05]). No differences in mortality based on race/ethnicity were found, though 

power to detect associations may have been limited.

Conclusion.—Similar to findings in the general US population, racial/ethnic minorities with 

rheumatic disease and COVID-19 had increased odds of hospitalization and ventilatory support. 

These results illustrate significant health disparities related to COVID-19 in people with rheumatic 

diseases. The rheumatology community should proactively address the needs of patients currently 

experiencing inequitable health outcomes during the pandemic.
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INTRODUCTION

People with rheumatic disease, particularly those receiving immunosuppressive medications, 

have a higher risk of developing severe infections. Therefore, there have been several 

reports examining the prevalence of coronavirus disease 2019 (COVID-19) infection in 

patients with rheumatic diseases (1). While most literature suggests a similar prevalence 

of COVID-19 in the rheumatic disease population as in the general population, one study 

indicated a slightly higher risk of mortality in individuals with rheumatic diseases (2), and 

some immunosuppressive medications may place patients at higher risk of hospitalization 

(3). Further, similar to studies conducted in the general population, rheumatic disease 

patients with comorbidities also have higher odds of poor outcomes (3).

Growing research has illustrated the disproportionate burden of COVID-19 in racial/ethnic 

minority populations. COVID-19–related deaths are significantly higher in communities 

with higher proportions of African American, Latinx, Asian American, or other racial/ethnic 

minorities (4–8). Additionally, in multivariable analyses at the patient level, a number of 

studies have shown increased risk of hospitalization in racial/ethnic minorities (9–11). A 

recent study of patients with systemic lupus erythematosus (SLE) in New York City showed 

that non-White and Hispanic patients diagnosed as having COVID-19 were more likely 

to be hospitalized (12). However, no studies have yet examined disparities in COVID-19 

health outcomes among people with different rheumatic diseases. Given that racial/ethnic 

minority patients with rheumatic conditions tend to experience a higher burden of disease 

activity and severity compared to White patients (13–16), disproportionate adverse outcomes 

of COVID-19 could have a substantial long-term impact on patients’ health and quality of 

life.

The aim of this study was to examine the association between race/ethnicity and COVID-19 

hospitalization, ventilation status, and mortality in people with rheumatic diseases in the US 

using data from a large COVID-19 rheumatology registry.

PATIENTS AND METHODS

Study population and design.

We performed a cross-sectional analysis of the COVID-19 Global Rheumatology Alliance 

(C19-GRA) registry to investigate the association of race/ethnicity with outcomes. Details 

of the registry design have been described previously (17–20) (see Appendix A for a list 

of the members of the COVID-19 Global Rheumatology Alliance). Briefly, C19-GRA data 

regarding individuals with rheumatic diseases diagnosed as having COVID-19 are captured 

from rheumatology physicians via a data entry portal. Provider-level information includes 

physician city, state, and country. This analysis was limited to cases entered by physicians 

for their patients in the US from March 24, 2020 to August 26, 2020. Data from a total of 

1,380 patients were collected during this time period.
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COVID-19 diagnosis.

Physicians indicated whether the diagnosis of COVID-19 was based on polymerase chain 

reaction, antibody testing, metagenomic testing, computed tomography scan, laboratory 

assay, or a presumptive diagnosis based only on characteristic symptoms.

Racial/ethnic categorization.

Race/ethnicity was reported by the physician entering the case, and multiple categories 

could be selected among the following: Arab, African American, East Asian, South Asian, 

West Asian/Middle Eastern, Pacific Islander, Latin American, White, Native American/

Aboriginal/First Nations, other, unknown, or prefer not to answer. Physicians recorded 

race/ethnicity with the data available to them, which typically includes data available in 

the electronic health record (EHR), patient-reported race/ethnicity, or data derived from 

inference. In this study, race/ethnicity was categorized as either White (reference group), 

African American, Latinx (Latin American), Asian (East, South, or Southeast), or other/

mixed race. Patients classified as White and Latinx (n = 5) or African American and Latinx 

(n = 2) were categorized as Latinx. For all other race/ethnicity combinations, patients were 

categorized as “other/mixed race” (n = 6).

Outcome measures.

This study examined 3 separate, non–mutually exclusive outcome measures: hospitalization 

status, ventilatory support requirement, and death. The variable for ventilatory support was 

limited to patients who were hospitalized and categorized as receiving one of the following: 

no supplementary oxygen, supplementary oxygen or noninvasive ventilation, or mechanical 

ventilation/extracorporeal membrane oxygenation (ECMO).

Covariates.

Case information, including age, sex, smoking status, rheumatic disease diagnosis, 

rheumatic disease activity (physician global assessment), and comorbidities, was collected 

by physician report. Medications used prior to COVID-19 were categorized as conventional 

synthetic disease-modifying antirheumatic drugs (csDMARDs) including antimalarials 

(hydroxychloroquine, chloroquine), azathioprine, cyclophosphamide, cyclosporine, 

leflunomide, methotrexate, mycophenolate mofetil/mycophenolic acid, sulfasalazine, 

and tacrolimus; biologic DMARDs including abatacept, belimumab, CD20 inhibitors, 

interleukin-1 (IL-1) inhibitors, IL-6 inhibitors, IL-12/IL-23 inhibitors, IL-17 inhibitors, and 

tumor necrosis factor inhibitors; and targeted synthetic DMARDs, namely JAK inhibitors.

Statistical analysis.

Categorical variables were reported as the number and percentage. In univariate analyses, 

differences in demographic and rheumatic disease–specific features according to race/

ethnicity were compared using chi-square test.

Multivariable logistic regression was used to estimate odds ratios (ORs) and 95% confidence 

intervals (95% CIs) of hospitalization and mortality; ordinal logistic regression was 

used to estimate ORs and 95% CIs of ventilatory support among hospitalized patients 
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(no supplementary oxygen [reference category], supplementary oxygen or noninvasive 

ventilation, and mechanical ventilation/ECMO). Two models were explored: one model 

included adjustments for sex and age (model 1), and a second model included adjustments 

for sex, age, rheumatic diseases (rheumatoid arthritis [RA], SLE, psoriatic arthritis 

[PsA], axial spondyloarthritis [SpA] or other spondyloarthritis, vasculitis, and other), most 

common comorbidities (hypertension, lung disease, diabetes, cardiovascular disease, and 

chronic renal insufficiency/end-stage renal disease), smoking status (ever versus never), 

rheumatic disease activity (dichotomized as remission or low disease activity versus 

moderate or high disease activity), rheumatic disease medication use prior to infection 

(csDMARD monotherapy, biologic and targeted small molecule DMARD monotherapy 

[biologic/targeted sDMARD], and csDMARD + biologic/targeted sDMARD combination 

therapy), and prednisone-equivalent glucocorticoid use (0 mg/day, 1–9 mg/day, or ≥10 mg/

day) (model 2).

For univariate and multivariable models, patients with >1 of the following rheumatic 

diseases recorded were classified using the indicated hierarchy: SLE > RA > PsA 

> vasculitis > axal SpA/other spondyloarthritis > other. Cardiovascular disease and 

hypertension were collapsed as a single comorbidity in the regression model due to 

significant collinearity between the 2 variables. A complete case analysis was conducted 

for each outcome measure separately (i.e., analysis limited to observations with all 

covariates and specific outcome measure present). Exposure categorization (race/ethnicity) 

was missing for 56 patients (4%). Outcome status was unknown for 89 hospitalization 

cases (7%), 105 ventilation status cases (24% among hospitalized cases), and 1 death case 

(<1%). Some data were missing for the following covariates: 5% for disease activity, 5% 

for smoking status, and 2% for glucocorticoid use. Differences in demographic and disease 

characteristics by missing outcome status were examined using chi-square tests.

To assess the robustness of the results, several sensitivity analyses were performed. First, we 

repeated the above analyses after excluding patients deemed a “presumptive case,” meaning 

that the physician reported that the COVID-19 diagnosis was based on characteristic 

symptoms only, and the patient was not reported as having 1) a confirmatory COVID-19 

test, 2) documentation of chest imaging showing bilateral infiltrates consistent with 

COVID-19–associated pneumonia, or 3) close contact with a known COVID-19–positive 

patient (n = 135). Second, we limited the analyses to patients whose COVID-19 outcome 

was resolved (n = 1,062). Resolution was defined as a case marked by the provider as either 

deceased, resolved at the time of data entry, not hospitalized >30 days after initial diagnosis 

date, hospitalized and discharged, or not at risk of further interventions/death. Due to a 

relatively low number of deaths in each race/ethnicity subgroup and potential for overfitting 

of the mortality model, we also explored a reduced model in which only covariates with 

significant values (P < 0.05) remained. Finally, a model adjusted for region defined by the 

US Census Bureau (Northeast, Midwest, South, and West) was used to account for regional 

variation. The parallel regression assumption was examined for ordinal logistic regression 

models and successfully met (P > 0.05). P values less than 0.05 (2-sided) were considered 

significant. All analyses were conducted using Stata version 16.0.
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Data quality was assessed by a data quality team who also confirmed there were no 

duplicate entries. The C19-GRA physician registry was determined “not human subjects 

research” under US Federal Guidelines assessed by the University of California, San 

Francisco, and patient consent was not required.

RESULTS

As of August 26, 2020, a total of 1,380 US COVID-19 cases were entered in the registry, 

of which 1,324 cases had race/ethnicity information documented. Case numbers by state are 

shown in Supplementary Figure 1 (available on the Arthritis & Rheumatology website at 

http://onlinelibrary.wiley.com/doi/10.1002/art.41567/abstract). Overall, 36% of the patients 

were hospitalized (445 of 1,235), and 6% died (85 of 1,323). Of the patients who were 

hospitalized, 26% required mechanical ventilation/ECMO (90 of 340). Demographic and 

disease characteristics by race/ethnicity are shown in Table 1. Significant differences 

by race/ethnicity were found with respect to sex, age, rheumatic disease, hypertension/

cardiovascular disease, lung disease, diabetes, chronic renal insufficiency/end-stage renal 

disease, ever smoking, DMARD medication category, glucocorticoid use, and rheumatic 

disease activity (P < 0.05).

Differences in COVID-19 outcomes by race/ethnicity are shown in Figure 1 and 

Supplementary Table 1 (http://onlinelibrary.wiley.com/doi/10.1002/art.41567/abstract). 

White patients were less likely to be hospitalized (29%) compared to African Americans 

(51%), Latinx (37%), Asians (43%), and other/mixed races (35%) (P < 0.01). However, no 

significant differences in ventilation status among patients who were hospitalized or those 

who died were found by race/ethnicity.

In model 1, adjusted for sex and age, racial/ethnic minorities were more likely to experience 

poor outcomes, including hospitalization and requirement for ventilatory support, compared 

to White patients (Table 2). After adjustment for additional covariates (model 2), all 

associations remained. African American and Asian patients had nearly 3-fold higher 

odds of being hospitalized compared to White patients (OR 2.74 [95% CI 1.90–3.95] 

and OR 2.69 [95% CI 1.16–6.24], respectively). Latinx patients also had elevated odds 

of hospitalization compared to White patients (OR 1.71 [95% CI 1.18–2.49]). Among 

hospitalized patients, Latinx patients had 3-fold odds of requiring increased ventilatory 

support compared to White patients (OR 3.25 [95% CI 1.75–6.05], P < 0.01). African 

American, Asian, and other/mixed race patients also had elevated odds of requiring 

increased ventilatory support compared to White patients, but results were not statistically 

significant. Latinx patients demonstrated higher odds of mortality compared to White 

patients in the model adjusted for sex and age (model 1); however, after additional 

adjustment for factors such as rheumatic disease, medication use prior to COVID-19 

diagnosis, comorbidities, and others (model 2), the association did not remain statistically 

significant. No other associations between race/ethnicity and mortality were found.

When comparing demographic and disease characteristics between patients with and those 

without missing outcome data, we did not find large differences between groups. The 

only significant finding was between race/ethnicity and missing ventilation status among 
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patients who were hospitalized. Patients missing ventilation status were more likely to 

be White compared to patients without missing data (P < 0.05) (Supplementary Table 

2, available on the Arthritis & Rheumatology website at http://onlinelibrary.wiley.com/doi/

10.1002/art.41567/abstract).

Findings remained consistent in an analysis excluding unresolved cases (n = 238) 

(Supplementary Table 3, http://onlinelibrary.wiley.com/doi/10.1002/art.41567/abstract), as 

well as an analysis excluding presumptive cases (n = 135) (data not shown). Due to 

potential for overfitting of the mortality model, we explored a reduced model in which 

only covariates with significant values (P < 0.05) remained. The reduced model also 

showed no significant differences in mortality by race/ethnicity (Supplementary Table 4, 

http://onlinelibrary.wiley.com/doi/10.1002/art.41567/abstract). Lastly, models accounting for 

regional variation across all 3 outcome measures also produced similar results (data not 

shown).

DISCUSSION

To our knowledge, this is the first study to examine racial/ethnic differences in US 

COVID-19 outcomes among people with rheumatic diseases. Similar to findings in the 

general population, we found that racial/ethnic minority patients with rheumatic disease 

had increased odds of hospitalization and ventilatory support, even after adjustment for 

demographic characteristics, disease-specific features, and comorbidities. Our data also 

mirror recent results from a study examining SLE patients diagnosed as having COVID-19, 

which found higher odds of hospitalization among non-White patients (12). These data 

add to a growing body of literature describing racial/ethnic health disparities related to 

COVID-19 and suggest that extra attention should be focused on addressing disparities in 

patients with rheumatic disease during public health emergencies.

Studies have shown that racial/ethnic minorities have worse COVID-19 outcomes compared 

to White patients, further exacerbating health disparities that were present prior to the 

pandemic. For example, African American race is associated with a 2-fold higher odds 

of hospitalization compared to White race (9–11). Other research has demonstrated higher 

COVID-19 hospitalization rates among Latinx (21), Asians, and other races (10), and higher 

mortality among Asian patients diagnosed as having COVID-19 compared to White patients 

(22). We similarly observed higher odds of hospitalization among African American, Latinx, 

and Asian patients compared to White patients, and increased odds of ventilatory support 

among Latinx patients. However, we did not identify an association with other/mixed race 

and severe COVID-19 outcomes, possibly due to the heterogeneity of this group or limited 

sample size. We also did not find an association between any race/ethnicity subgroup and 

mortality due to COVID-19, consistent with prior studies (9,23); however, observation of 

a relatively small number of deaths may have contributed to a failure to detect significant 

differences.

Our study has certain limitations. The C19-GRA registry is voluntary, making it susceptible 

to selection bias (e.g., geographic location, disease severity) and does not capture all cases 

of COVID-19 in patients with rheumatic disease in a defined population. The approach 
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to data collection places limitations on causal conclusions and temporal relationships, 

and therefore we can make only limited inferences based on our results. Missing data 

were present for some covariates and outcomes, including 24% for ventilation status. We 

found a significant difference with respect to race/ethnicity and hospitalized patients with 

and those without missing ventilation status; however, no differences based on any other 

covariates were present, nor were there differences based on any other outcomes. Results 

were also consistent when presumptive cases were excluded, as well as when unresolved 

cases were excluded. Race/ethnicity was categorized by the entering physician, which 

may not have been consistent with the individual’s self-reported identity; however, chart 

review of a subsample of patients from 2 sites (n = 273; ~21% of the total analytic 

sample) indicated 81% concordance between EHR- and registry-entered race/ethnicity. 

Misclassification largely occurred with Hispanic/Latino ethnicity being characterized as 

“other” in the patient’s EHR. Therefore, the current registry data collection may potentially 

be more accurate than standard, EHR-based assessment of race/ethnicity. Additionally, we 

did not collect information on insurance status or other markers of socioeconomic status, 

and therefore were unable to adjust for these factors. Last, there may be heterogeneous 

differences in outcomes within race/ethnicity categories; for example, the Asian subgroup 

included East, South, and Southeast Asian patients, and the other/mixed race group included 

various combinations of race and ethnicity.

Our results highlight the need for focused attention on non-White racial/ethnic rheumatic 

disease patient groups for which COVID-19 can further exacerbate existing health 

disparities. Racial/ethnic minority patients with rheumatic conditions tend to experience a 

higher burden of disease activity and severity compared to White patients, including greater 

disease activity, poorer functional status, and worse quality of life (13–16). Therefore, 

disproportionate outcomes of COVID-19 may contribute to substantial impacts on patients’ 

health. More research is needed to understand and address drivers of these disparities, 

particularly those that relate to socioeconomic status and factors of health care access.

Findings from this study show a higher burden of poor outcomes in racial/ethnic minorities 

compared to White patients, indicating that proactive measures to actively treat and focus 

attention on the care of these patients is urgently needed. Strategies, such as targeted 

counseling to reduce the risk of COVID-19 transmission, ensuring patients with rheumatic 

diseases are able to access severe acute respiratory syndrome coronavirus 2 testing, 

educating patients to access care early in the course of COVID-19 illness, managing 

immunosuppressive drugs, and controlling disease activity, should be employed (24,25). 

Additionally, work to mitigate factors that contribute to COVID-19 inequities at the public 

health, health care system, and policymaking level is critical, given structural racism in 

the US (8). The long-term impact of COVID-19 and other indirect consequences of the 

pandemic and shelter-in-place policies on patients with rheumatic diseases is unknown. 

Longitudinal studies examining the effect of COVID-19 in the rheumatic disease population, 

especially by race/ethnicity, will be essential moving forward. Immediate action to address 

these disparities is warranted, and physicians caring for people with rheumatic diseases 

should employ measures to reduce risk among the most vulnerable populations.
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Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Clinic, Cleveland, OH), Eduardo Cepeda (Austin Diagnostic Clinic, Austin, TX), Kathryn 

Dao (UT Southwestern Medical Center, Dallas, TX), Nicole Daver (Institute of Rheumatic 

and Autoimmune Diseases, Summit, NJ), Theodore Fields (Hospital for Special Surgery, 
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Center Inc., Pembroke Pines, FL), Sushama Mody (Riverside Medical Group, North 

Arlington, NJ), Daric Mueller (Shores Rheumatology PC, Saint Clair Shores, MI), 
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Figure 1. 
Coronavirus disease 2019 (COVID-19) outcomes in patients with rheumatic disease, by 

race/ethnicity. Numbers displayed represent the percentage of individuals with COVID-19 

in each category who experienced the outcome listed. Outcome categories are not mutually 

exclusive. Ventilatory support was determined among hospitalized patients only. ECMO = 

extracorporeal membrane oxygenation.

Gianfrancesco et al. Page 12

Arthritis Rheumatol. Author manuscript; available in PMC 2021 September 26.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Gianfrancesco et al. Page 13

Ta
b

le
 1

.

D
em

og
ra

ph
ic

 a
nd

 d
is

ea
se

 c
ha

ra
ct

er
is

tic
s 

of
 U

S 
pa

tie
nt

s 
en

te
re

d 
in

to
 th

e 
C

O
V

ID
-1

9 
G

lo
ba

l R
he

um
at

ol
og

y 
A

lli
an

ce
 R

eg
is

tr
y,

 b
y 

ra
ce

/e
th

ni
ci

ty
 (

n 
=

 

1,
32

4)
*

W
hi

te
 (

n 
= 

69
0)

A
m

er
ic

an
 (

n 
= 

27
3)

L
at

in
x 

(n
 =

 2
95

)
A

si
an

 (
n 

= 
39

)
O

th
er

/m
ix

ed
 r

ac
e 

(n
 =

 2
7)

Se
x,

 f
em

al
e†

49
7 

(7
2)

22
7 

(8
3)

23
2 

(7
9)

29
 (

74
)

20
 (

74
)

A
ge

, y
ea

rs
†

 
18

–2
9

35
 (

5)
11

 (
4)

19
 (

6)
2 

(5
)

6 
(2

2)

 
30

–4
9

15
5 

(2
2)

77
 (

28
)

12
6 

(4
3)

16
 (

41
)

5 
(1

9)

 
50

–6
5

28
8 

(4
2)

11
4 

(4
2)

97
 (

33
)

15
 (

38
)

10
 (

37
)

 
>

65
21

2 
(3

1)
71

 (
26

)
53

 (
18

)
6 

(1
5)

6 
(2

2)

R
he

um
at

ic
 d

is
ea

se
†‡

 
R

he
um

at
oi

d 
ar

th
ri

tis
27

2 
(3

9)
96

 (
35

)
11

2 
(3

8)
11

 (
28

)
13

 (
48

)

 
Sy

st
em

ic
 lu

pu
s 

er
yt

he
m

at
os

us
56

 (
8)

89
 (

33
)

63
 (

21
)

7 
(1

8)
3 

(1
1)

 
Ps

or
ia

tic
 a

rt
hr

iti
s

94
 (

14
)

5 
(2

)
18

 (
6)

7 
(1

8)
0 

(0
)

 
A

xi
al

 s
po

nd
yl

oa
rt

hr
iti

s
42

 (
6)

3 
(1

)
9 

(3
)

1 
(3

)
4 

(1
5)

 
V

as
cu

lit
is

61
 (

9)
6 

(2
)

26
 (

9)
4 

(1
0)

2 
(7

)

 
O

th
er

16
5 

(2
4)

74
 (

27
)

67
 (

23
)

9 
(2

3)
5 

(1
9)

H
yp

er
te

ns
io

n/
ca

rd
io

va
sc

ul
ar

†
26

4 
(3

8)
16

9 
(6

2)
15

 (
39

)
11

 (
28

)
7 

(2
6)

L
un

g 
di

se
as

e†
14

6 
(2

1)
78

 (
29

)
60

 (
20

)
5 

(1
3)

3 
(1

1)

D
ia

be
te

s†
88

 (
13

)
57

 (
21

)
74

 (
25

)
5 

(1
3)

3 
(1

1)

R
en

al
†

41
 (

6)
39

 (
14

)
28

 (
9)

5 
(1

3)
1 

(4
)

E
ve

r 
sm

ok
er

 (
n 

=
 1

,2
56

)†
21

8 
(3

3)
68

 (
26

)
57

 (
21

)
4 

(1
1)

6 
(2

3)

M
ed

ic
at

io
n 

pr
e-

C
O

V
ID

-1
9†

 
D

M
A

R
D

s§

 
 

N
o 

D
M

A
R

D
s

14
2 

(2
1)

52
 (

19
)

61
 (

21
)

8 
(2

1)
5 

(1
9)

 
 

cs
D

M
A

R
D

s 
on

ly
23

4 
(3

4)
13

5 
(4

9)
11

5 
(3

9)
14

 (
36

)
8 

(3
0)

 
 

B
io

lo
gi

c/
ta

rg
et

ed
 s

yn
th

et
ic

 D
M

A
R

D
s 

on
ly

17
3 

(2
5)

32
 (

12
)

51
 (

17
)

7 
(1

8)
6 

(2
2)

 
 

cs
D

M
A

R
D

s 
+

 b
io

lo
gi

c/
ta

rg
et

ed
 s

yn
th

et
ic

 D
M

A
R

D
s

14
1 

(2
0)

54
 (

20
)

68
 (

23
)

10
 (

26
)

8 
(3

0)

 
Pr

ed
ni

so
ne

-e
qu

iv
al

en
t g

lu
co

co
rt

ic
oi

ds
 (

n 
=

 1
,3

01
)†

Arthritis Rheumatol. Author manuscript; available in PMC 2021 September 26.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Gianfrancesco et al. Page 14

W
hi

te
 (

n 
= 

69
0)

A
m

er
ic

an
 (

n 
= 

27
3)

L
at

in
x 

(n
 =

 2
95

)
A

si
an

 (
n 

= 
39

)
O

th
er

/m
ix

ed
 r

ac
e 

(n
 =

 2
7)

 
 

N
on

e
52

3 
(7

7)
18

0 
(6

7)
17

3 
(6

0)
30

 (
79

)
16

 (
59

)

 
 

1–
9 

m
g/

da
y

98
 (

14
)

64
 (

24
)

74
 (

26
)

3 
(8

)
6 

(2
2)

 
 

10
 m

g/
da

y
59

 (
9)

25
 (

9)
40

 (
14

)
5 

(1
3)

5 
(1

9)

R
he

um
at

ic
 d

is
ea

se
 a

ct
iv

ity
 (

n 
=

 1
,2

54
)†

 
R

em
is

si
on

 o
r 

lo
w

53
5 

(8
1)

19
7 

(7
8)

19
8 

(7
1)

25
 (

68
)

16
 (

70
)

 
M

od
er

at
e 

or
 h

ig
h

12
5 

(1
9)

57
 (

22
)

82
 (

29
)

12
 (

32
)

7 
(3

0)

* V
al

ue
s 

ar
e 

th
e 

nu
m

be
r 

(%
).

 C
O

V
ID

-1
9 

=
 c

or
on

av
ir

us
 d

is
ea

se
 2

01
9.

† P 
<

 0
.0

5 
ac

ro
ss

 r
ac

ia
l g

ro
up

s,
 b

y 
ch

i-
sq

ua
re

 te
st

.

‡ C
as

es
 c

ou
ld

 h
av

e 
m

or
e 

th
an

 o
ne

 d
is

ea
se

 d
ia

gn
os

is
. T

he
 “

ot
he

r”
 r

he
um

at
ic

 d
is

ea
se

 c
at

eg
or

y 
in

cl
ud

ed
 S

jö
gr

en
’s

 s
yn

dr
om

e,
 o

th
er

 in
fl

am
m

at
or

y 
ar

th
ri

tis
, i

nf
la

m
m

at
or

y 
m

yo
pa

th
y,

 g
ou

t, 
sy

st
em

ic
 s

cl
er

os
is

, 
po

ly
m

ya
lg

ia
 r

he
um

at
ic

a,
 s

ar
co

id
os

is
, u

nd
if

fe
re

nt
ia

te
d 

co
nn

ec
tiv

e 
tis

su
e 

di
se

as
e,

 o
cu

la
r 

in
fl

am
m

at
io

n,
 a

ut
oi

nf
la

m
m

at
or

y 
sy

nd
ro

m
e,

 m
ix

ed
 c

on
ne

ct
iv

e 
tis

su
e 

di
se

as
e,

 a
nt

ip
ho

sp
ho

lip
id

 s
yn

dr
om

e,
 c

al
ci

um
 

py
ro

ph
os

ph
at

e 
de

po
si

tio
n 

di
se

as
e,

 s
ys

te
m

ic
 ju

ve
ni

le
 id

io
pa

th
ic

 a
rt

hr
iti

s,
 ju

ve
ni

le
 id

io
pa

th
ic

 a
rt

hr
iti

s 
(n

ot
 s

ys
te

m
ic

),
 a

nd
 I

gG
4-

re
la

te
d 

di
se

as
e.

§ D
is

ea
se

-m
od

if
yi

ng
 a

nt
ir

he
um

at
ic

 d
ru

gs
 (

D
M

A
R

D
s)

 in
cl

ud
ed

 c
on

ve
nt

io
na

l s
yn

th
et

ic
 D

M
A

R
D

s 
(c

sD
M

A
R

D
s)

, b
io

lo
gi

c 
D

M
A

R
D

s,
 a

nd
 ta

rg
et

ed
 s

yn
th

et
ic

 D
M

A
R

D
s.

Arthritis Rheumatol. Author manuscript; available in PMC 2021 September 26.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Gianfrancesco et al. Page 15

Ta
b

le
 2

.

M
ul

tiv
ar

ia
bl

e 
m

od
el

s 
ex

am
in

in
g 

th
e 

as
so

ci
at

io
n 

be
tw

ee
n 

ra
ce

/e
th

ni
ci

ty
 a

nd
 C

O
V

ID
-1

9 
ou

tc
om

es
 in

 p
at

ie
nt

s 
w

ith
 r

he
um

at
ic

 d
is

ea
se

*

H
os

pi
ta

liz
at

io
n

V
en

ti
la

to
ry

 s
up

po
rt

†
D

ea
th

R
ac

e/
et

hn
ic

it
y

M
od

el
 1

 (
n 

= 
1,

23
5)

M
od

el
 2

 (
n 

= 
1,

10
3)

M
od

el
 1

 (
n 

= 
34

0)
M

od
el

 2
 (

n 
= 

30
3)

M
od

el
 1

 (
n 

= 
1,

32
3)

M
od

el
 2

 (
n 

= 
1,

17
2)

W
hi

te
R

ef
er

en
t

R
ef

er
en

t
R

ef
er

en
t

R
ef

er
en

t
R

ef
er

en
t

R
ef

er
en

t

A
fr

ic
an

 A
m

er
ic

an
3.

18
 (

2.
31

–4
.3

6)
2.

74
 (

1.
90

–3
.9

5)
1.

65
 (

0.
99

–2
.7

3)
1.

54
 (

0.
89

–2
.6

8)
1.

36
 (

0.
74

–2
.5

0)
1.

39
 (

0.
69

–2
.7

9)

 
P

<
0.

01
<

0.
01

0.
05

0.
13

0.
33

0.
35

L
at

in
x

2.
00

 (
1.

46
–2

.7
5)

1.
71

 (
1.

18
–2

.4
9)

2.
79

 (
1.

61
–4

.8
3)

3.
25

 (
1.

75
–6

.0
5)

1.
93

 (
1.

07
–3

.4
9)

1.
67

 (
0.

81
–3

.4
1)

 
P

<
0.

01
<

0.
01

<
0.

01
<

0.
01

0.
03

0.
16

A
si

an
2.

50
 (

1.
21

–5
.1

5)
2.

69
 (

1.
16

–6
.2

4)
2.

05
 (

0.
61

–6
.8

5)
1.

73
 (

0.
45

–6
.6

3)
3.

01
 (

0.
93

–9
.7

7)
2.

67
 (

0.
58

–1
2.

16
)

 
P

0.
01

0.
02

0.
24

0.
43

0.
07

0.
21

O
th

er
/m

ix
ed

 r
ac

e
1.

44
 (

0.
55

–3
.8

1)
2.

59
 (

0.
97

–6
.9

0)
1.

53
 (

0.
36

–6
.5

2)
1.

43
 (

0.
33

–6
.1

5)
1.

91
 (

0.
41

–8
.9

6)
2.

49
 (

0.
49

–1
2.

65
)

 
P

0.
46

0.
06

0.
57

0.
63

0.
41

0.
27

* V
al

ue
s 

ar
e 

th
e 

od
ds

 r
at

io
 (

95
%

 c
on

fi
de

nc
e 

in
te

rv
al

).
 M

od
el

 1
 w

as
 a

dj
us

te
d 

fo
r 

se
x 

an
d 

ag
e.

 M
od

el
 2

 w
as

 a
dj

us
te

d 
fo

r 
se

x,
 a

ge
, r

he
um

at
ic

 d
is

ea
se

, c
om

or
bi

di
tie

s,
 e

ve
r 

sm
ok

in
g,

 m
ed

ic
at

io
n 

us
e 

pr
io

r 
to

 
co

ro
na

vi
ru

s 
di

se
as

e 
20

19
 (

C
O

V
ID

-1
9)

, g
lu

co
co

rt
ic

oi
d 

us
e,

 a
nd

 d
is

ea
se

 a
ct

iv
ity

; s
am

pl
e 

si
ze

 v
ar

ie
s 

du
e 

to
 m

is
si

ng
 d

at
a 

on
 o

ut
co

m
es

 a
nd

 c
er

ta
in

 c
ov

ar
ia

te
s.

† D
et

er
m

in
ed

 a
m

on
g 

ho
sp

ita
liz

ed
 p

at
ie

nt
s 

on
ly

.

Arthritis Rheumatol. Author manuscript; available in PMC 2021 September 26.


	Abstract
	INTRODUCTION
	PATIENTS AND METHODS
	Study population and design.
	COVID-19 diagnosis.
	Racial/ethnic categorization.
	Outcome measures.
	Covariates.
	Statistical analysis.

	RESULTS
	DISCUSSION
	MEMBERS OF THE COVID-19 GLOBAL RHEUMATOLOGY ALLIANCE
	References
	Figure 1.
	Table 1.
	Table 2.



