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HEALTH DISPARITIES AND HEALTH EQUITY IN THE RHEUMATIC DISEASES

Association Between Race/Ethnicity and COVID-19
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Objective. To determine the association between race/ethnicity and COVID-19 outcomes in individuals with
systemic lupus erythematosus (SLE).

Methods. Individuals with SLE from the US with data entered into the COVID-19 Global Rheumatology Alliance
registry between March 24, 2020 and August 27, 2021 were included. Variables included age, sex, race, and ethnicity
(White, Black, Hispanic, other), comorbidities, disease activity, pandemic time period, glucocorticoid dose, antimalar-
ials, and immunosuppressive drug use. The ordinal outcome categories were: not hospitalized, hospitalized with no
oxygenation, hospitalized with any ventilation or oxygenation, and death. We constructed ordinal logistic regression
models evaluating the relationship between race/ethnicity and COVID-19 severity, adjusting for possible confounders.

Results. We included 523 patients; 473 (90.4%) were female and the mean + SD age was 46.6 + 14.0 years. A total
of 358 patients (74.6%) were not hospitalized; 40 patients (8.3%) were hospitalized without oxygen, 64 patients
(18.3%) were hospitalized with any oxygenation, and 18 (3.8%) died. In a multivariable model, Black (odds ratio
[OR] 2.73 [95% confidence interval (95% CI) 1.36-5.53]) and Hispanic (OR 2.76 [95% CI 1.34-5.69)) individuals had
higher odds of more severe outcomes than White individuals.

Conclusion. Black and Hispanic individuals with SLE experienced more severe COVID-19 outcomes, which is
consistent with findings in the US general population. These results likely reflect socioeconomic and health disparities

and suggest that more aggressive efforts are needed to prevent and treat infection in this population.

INTRODUCTION

In the US, Hispanic and Black individuals have been shown
to experience more severe COVID-19 outcomes; this disparity
has been observed in the general population and the larger group
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of individuals with systemic rheumatic diseases included in the
COQVID-19 Global Rheumatology Alliance (C19-GRA) registry (1,2).
In a systematic review evaluating the impact of race and ethnicity
on COVID-19-related infections, hospitalization, and deaths, the
research showed higher infection, hospitalization, and mortality

Rochester, Minnesota; 5Emin L. Gilbert, MD, PhD: Mayo Clinic, Jacksonville,
Florida; ®Leanna Wise, MD: Keck School of Medicine, University of Southern
California, Los Angeles; “Jeffrey A. Sparks, MD, MMSc, Tiffany Y.-T. Hsu, MD,
PhD: Brigham and Women'’s Hospital and Harvard Medical School, Boston,
Massachusetts; Kristin M. D'Silva, MD, Naomi J. Patel, MD, Zachary Wallace,
MD, MSc: Massachusetts General Hospital and Harvard Medical School,
Boston, Massachusetts; *Emily Sirotich, BSc: McMaster University, Hamilton,
and Canadian Arthritis Patient Alliance, Toronto, Ontario, Canada; '°jean
W. Liew, MD, MS: Boston University School of Medicine, Boston, Massachu-
setts; '"Jonathan S. Hausmann, MD: Beth Israel Deaconess Medical Center

53


https://orcid.org/0000-0003-1728-1999
https://orcid.org/0000-0001-5190-9175
https://orcid.org/0000-0002-1867-0905
https://orcid.org/0000-0003-3333-7833
https://orcid.org/0000-0003-1749-5719
https://orcid.org/0000-0001-6225-6835
https://orcid.org/0000-0002-6172-9474
https://orcid.org/0000-0002-5556-4618
https://orcid.org/0000-0003-1041-8040
https://orcid.org/0000-0001-8370-4166
https://orcid.org/0000-0002-6038-0346
https://orcid.org/0000-0002-7087-8543
https://orcid.org/0000-0002-8104-2450
https://orcid.org/0000-0003-0786-8788
https://orcid.org/0000-0003-3131-7919
https://orcid.org/0000-0001-9201-8678
https://orcid.org/0000-0003-3805-0946
https://orcid.org/0000-0003-4708-7038
https://orcid.org/0000-0002-6233-022X
https://orcid.org/0000-0003-0059-2141
https://orcid.org/0000-0001-8242-9262
https://orcid.org/0000-0002-4528-310X
https://orcid.org/0000-0002-4401-2551
https://orcid.org/0000-0002-8611-162X
https://orcid.org/0000-0003-0377-1575
https://orcid.org/0000-0001-6487-3634
https://orcid.org/0000-0002-8411-7972
https://orcid.org/0000-0002-3156-3418
https://orcid.org/0000-0002-8351-4626
https://orcid.org/0000-0002-3508-4094
http://creativecommons.org/licenses/by-nc/4.0/

54

UGARTE-GIL ET AL

SIGNIFICANCE & INNOVATIONS

« Black and Hispanic individuals with systemic
lupus erythematosus experienced more severe
COVID-19 outcomes.

« The association between race and ethnicity and
COVID-19 outcomes is likely to reflect socioeco-
nomic and health disparities

rates (deaths due to diagnosis and undiagnosed COVID-19) in
Black and Hispanic patients, but the case-fatality rate (deaths
among those with confirmed COVID-19) was similar across
groups. This finding suggests that the differences observed
likely derive from the fact that Black and Hispanic individuals
were more frequently exposed to the infection and may have
experienced a delay in accessing the health care system. These
data strongly suggest that differences in exposures and health
care rather than genetic or other biologic factors explain the
disparate outcomes (2).

In systemic lupus erythematosus (SLE), non-White
individuals have a higher risk of developing SLE, experience more
severe disease manifestations, and have higher mortality (3-5).
However, studies also show that the relationship between race
and ethnicity and disease outcomes is significantly confounded
by social determinants of health in SLE (3,4). During the
COVID-19 pandemic, many existing health disparities have been
exacerbated in vulnerable populations who are more likely to have
high-risk exposures, poor access to health care, and inequitable
treatment. Although COVID-19 outcomes in people with SLE
have been reported, differential outcomes by race and ethnicity
in this vulnerable population have not been comprehensively
assessed.

Recently, we reported that worse COVID-19-related out-
comes in individuals with SLE were associated with socio-
demographic characteristics like age and sex, comorbidities,
active disease, untreated disease, and glucocorticoid use (6).
The aim of this study was to determine the association between
race and ethnicity and COVID-19 outcomes in individuals with
SLE in the US.
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MATERIALS AND METHODS

Data source. Individuals with rheumatic disease and
COVID-19 from the C19-GRA registry entered by US rheumatolo-
gists were included in these analyses. The study included data
collected between March 12, 2020 and August 27, 2021.
The registry database was hosted by the University of California,
San Francisco (UCSF) (7,8). There were 116 unique institutions
(ranging from private clinics to large health care institutions)
across 32 states plus the District of Columbia and Puerto Rico.
Cases were entered into the registry by treating clinicians. Only
individuals with SLE were included in this study. A prior study
using C19-GRA data included some individuals who were also
reported in this study (1), but the number of individuals in the cur-
rent analysis is significantly larger than the number reported in the
previous publication. Data quality was assessed by the data coor-
dinating center at UCSF and included procedures to identify and
remove any duplicate cases.

The C19-GRA physician-reported registry was determined
to be not human subjects research by the UK Health Research
Authority and the University of Manchester, as well as under US
federal guidelines assessed by the UCSF Institutional Review
Board. Due to the de-identified and noninterventional nature of
the study, it was determined to be exempt by each institutional
review board.

Racial and ethnic categorization. Race and ethnicity
were 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 and ethnicity with the data available to
them, which typically includes information in the electronic health
record (EHR) on patient-reported race and ethnicity. In this study,
race and ethnicity were categorized in mutually exclusive groups
as either White (reference group), Black (African American),
Hispanic (Latin American), or other/mixed race (including all other
ethnic or racial groups). In a previous report using this data source,
a chart review of a subsample of patients from 2 sites (n = 273;
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approximately 21% of the total analytic sample) indicated 81%
concordance between EHR- and registry-entered race and eth-
nicity. Misclassification largely occurred with Hispanic/Latino eth-
nicity 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
and ethnicity (1).

COVID-19 outcomes. We used an ordinal severity
outcome in the analyses, with mutually exclusive categories,
including not hospitalized, hospitalized with no oxygenation,
hospitalized with any ventilation or oxygenation, or death. These
outcomes were chosen so that the analyses could reflect the full
spectrum of disease associated with COVID-19 and are analo-
gous to outcome measures used in many trials evaluating
COVID-19 therapeutics. Only the highest severity level of the
outcome occurring during the patient’s disease course was
included, and all individuals were required to have a resolved
clinical course, meaning that the ultimate outcome of their
COVID-19 infection was recorded; if an individual was entered
into the registry before the ultimate outcome, an update was
requested in all cases.

Covariates, including medication exposure.
Covariates included demographic characteristics (age and sex)
as well as clinical characteristics: the number of comorbidities
(lung, liver or neurologic diseases, cancer, diabetes mellitus, obe-
sity, among others), specific comorbidities (chronic renal
insufficiency or end stage renal disease and hypertension or car-
diovascular disease), disease activity (assessed by a physician
global assessment categorized as remission, low, moderate, or
high), dose of glucocorticoids (entered as daily oral prednisone
equivalents), and use of immunosuppressive or immunomodulat-
ing medications. Additionally, the date of the case report was
examined in 3 time periods: from March 24, 2020 to June
15, 2020, from June 16, 2020 to September 30, 2020, and from
October 1, 2020 to August 27, 2021. The first time period was
before the publication of the RECOVERY trial, which changed
COVID-19 treatment protocols to incorporate glucocorticoids
(9). The second time period was between the publication of
the RECOVERY trial and the beginning of the second wave
in the US, and the third time period was between the beginning
of the second wave and the last visit included in this analysis.

Medications taken by patients prior to COVID-19 were
categorized as conventional synthetic drugs (antimalarials [hydro-
xychloroquine, chloroquine], conventional disease-modifying
monotherapies generally considered to represent less intensive
immunosuppression [sulfasalazine, methotrexate, and lefluno-
mide], conventional disease-modifying monotherapies with more
intense immunosuppressive drugs [mycophenolate mofetil
(MMF), tacrolimus, cyclophosphamide, cyclosporine, azathio-
prine]); biologics (abatacept, belimumab, rituximab, interleukin

[IL]-6 inhibitors, IL-17 inhibitors, tumor necrosis factor inhibitors,
and targeted synthetic drugs, specifically JAK inhibitors); and
glucocorticoids. In analyses, we divided medications into
5 groups: no SLE medications, antimalarials only, less intense
conventional disease-modifying monotherapies (including sulfasa-
lazine, methotrexate, and leflunomide), more intense conventional
disease-modifying monotherapies (including MMF, tacrolimus,
cyclophosphamide, cyclosporine, azathioprine), biologic/targeted
synthetic drug monotherapy, and finally combination therapy with
conventional and biologic disease-modifying immunosuppressive
drugs. Glucocorticoids were categorized into 4 groups by dose:
prednisone dose = 0 mg/day, >0 to 5 mg/day, >5 to <10 mg/day,
and >10 mg/day. Vaccination status was reported in the registry
starting in January 2021, which was approximately 1 month after
Food and Drug Administration emergency use authorization for
the first COVID-19 vaccine manufactured by Pfizer.

Statistical analysis. We used ordinal logistic regression
with severity as the dependent variable and covariates as
described below. This practice is similar to using binary logistic
regression for each of the 3 possible dichotomizations of the
4-category dependent variable, with the assumption that the
odds ratio (OR) is the same for each cutoff. The assumption for
proportional odds was assessed by the test of parallel lines,
which confirmed that this assumption was not violated and that
the slope coefficients in the model were the same across
response categories. We assumed that missing data were miss-
ing at random, and missing data were handled using multiple
imputation, with 20 imputed data sets.

In the model, covariates included sex, age, time period
(March 24, 2020 to June 15, 2020 [9], June 16, 2020 to
September 30, 2020, and October 1, 2020 to August 27, 2021),
comorbidities (including specific comorbidities [renal disease
and hypertension/cardiovascular disease] and number of
other comorbidities), disease activity (remission, low, moder-
ate, and high), glucocorticoids as a categorical variable
(0, 1-5, =6 mg/day) and the immunosuppressive medication
category. The COVID-19 diagnosis date was also included as
a continuous variable in the model as a random intercept.
Time variables were included to capture the significant variabil-
ity in recommended masking and other mitigation strategy reg-
ulations enforcing personal protective equipment, hospital
resource allocation, and quarantine procedures over the
course of the pandemic. A sensitivity analysis to evaluate the
association with the binary outcome of hospitalization was
done using a multivariable logistic regression model including
the same confounders as in the analysis described above.
To remove any impact of vaccination on COVID-19 outcomes,
the same analyses were repeated excluding vaccinated
individuals and those with missing vaccination status but who
had a COVID-19 diagnosis date after November 30, 2020
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Table 1. Characteristics of SLE patients at the time of COVID-19 diagnosis, up to August 27, 2021, by race and ethnicity*

Total White Black Hispanic Other/mixed
Characteristics (n = 469)T (n=161) (n=126) (n=154) (n=28)
Age, mean + SD years 464 +13.7 50.4 +14.5 458 +13.1 432 +12.0 429+ 152
Female 425 (90.6) 147 (91.3) 116 (92.1) 138 (89.6) 24(85.7)
Date of COVID-19 diagnosis
Prior toJune 15, 2020 184 (39.2) 52(32.3) 73(57.9) 50 (32.5) 9(32.1)
June 16 to Sept. 30, 2020 69 (14.7) 19(11.8) 21(16.7) 27(17.5) 2(7.1)
Oct. 1, 2020 to Aug. 27, 2021 216 (46.1) 90 (55.9) 32 (25.4) 77 (50.0) 17 (60.7)
Comorbidities
0 208 (44.4) 81(50.3) 48 (38.1) 67 (43.5) 12 (42.9)
1 159 (33.9) 55(34.2 43 (34.1) 51(33.1) 10 (35.7)
>2 102 (21.8) 25(15.5) 35(27.8) 36 (23.4) 6(21.4)
Specific comorbidities
Chronic renal insufficiency or ESRD 64 (13.7) 10(6.2) 20(15.9) 25(16.2) 9(32.1)
Hypertension or cardiovascular 172 (36.7) 51 (31.7) 58 (46.0) 54 (35.1) 9(32.1)
disease
Disease activity
Remission 97 (20.7) 38(23.6) 22 (17.5) 31(20.1) 6(21.4)
Minimal or low 274 (58.4) 93 (57.8) 80 (63.5) 86 (55.8) 15 (53.6)
Moderate 71 (15.1) 19(11.8) 16 (12.7) 30(19.5) 6(21.4)
Severe or high 10 (2.1) 3(1.9) 5 (4.0) 2(1.3) 0(0.0)
Missing 17 (3.6) 8(5.0) 3(4) 5(33) 1(3.6)
Prednisone dose, mg/day#+
0 284 (60.6) 114 (70.8) 79 (62.7) 76 (49.4) 15 (53.6)
1-5 102 (21.8) 19(11.8) 26 (20.6) 50 (32.5) 7(25.0)
>6-9 74 (15.8) 24.(14.9) 21(16.7) 23(14.9) 6(21.4)
Missing 9(1.9) 4(2.5) 0(0.0) 5(3.3) 0(0.0)
Medication category
Antimalarial monotherapy 152 (32.4) 69 (42.9) 35(27.8) 42 (27.3) 6(21.4)
No SLE therapy 49 (10.5) 16 (9.9) 11(8.7) 19(12.3) 3(10.7)
Oral synthetic drug monotherapy 29 (6.2) 13(8.1) 8 (6.4) 5(3.3) 3(10.7)
with mycophenolate/
mycophenolic acid, tacrolimus,
cyclophosphamide, cyclosporine,
OR azathioprine8
Oral synthetic drug monotherapy 155 (33.1) 30(18.6) 51 (40.5) 64 (41.6) 10(35.7)
with methotrexate, leflunomide,
OR sulfasalazine onlys
Biologic/targeted synthetic 17 (3.6) 2(1.2) 5 (4.0) 7 (4.6) 3(10.7)
monotherapy
Biologic/targeted and 67 (14.3) 31(19.3) 16 (12.7) 17(11.0) 3(10.7)

immunosuppressive drug
combination therapy8

* Values are the number (%), unless indicated otherwise. ESRD = end-stage renal disease; SLE = systemic lupus erythematosus.

t Data on outcome available.

t All glucocorticoids were converted to prednisone-equivalent doses.
§ These patients could also receive antimalarials.

(as the first emergency use authorization for a COVID-19
vaccine occurred on December 11, 2020).

Results were considered statistically significant using a
2-sided P value less than 0.05. Analyses were conducted in

Table 2. COVID-19 outcomes as a function of race and ethnicity*

R software, version 4.0.2. Due to the de-identified and noninter-
ventional nature of the study, the C19-GRA physician registry
was defined as not human subjects research by the UCSF Institu-
tional Review Board.

Total White Black Hispanic Other/mixed
Outcome (n =469) (n=161) (n=126) (n=154) (n=28)
Not hospitalized 351 (74.8) 139 (86.3) 80 (63.5) 110(71.4) 22(71.0)
Hospitalized with no oxygenation 38(8.1) 6(3.7) 18 (14.3) 11(7.1) 3(10.7)
Hospitalized with any 62(13.2) 11 (6.8) 22 (17.5) 27(17.5) 2(7.1)
ventilation/oxygenation
Death 18(3.8) 5(3.1) 6(4.8) 6(3.9) 1(3.6)

* Values are the number (%).
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Table 3. Multivariable ordinal and binary regression analyses of the association between race/ethnicity and
COVID-19 outcomes in US individuals with systemic lupus erythematosus*

Ordinal outcome Hospitalization

(n =469)t (n=497)
Race/ethnicity OR (95% Cl) P OR (95% Cl) P
White Ref. - Ref. -
Black 2.73(1.36-5.53) <0.01 2.15(1.16-3.99) 0.02
Hispanic 2.76 (1.34-5.69) <0.01 1.73(0.94-3.16) 0.08
Other 1.13(0.34-3.77) 0.85 1.22 (0.42-3.49) 0.71

*95% Cl = 95% confidence interval; OR = odds ratio; Ref. = reference.

T This model included 4 mutually independent outcomes: 1) not hospitalized, 2) hospitalized with no oxygenation,
3) hospitalized with any ventilation or oxygenation, or 4) death. Both models were adjusted by sex, age, region, time
period, comorbidities (including specific comorbidities [renal disease and hypertension/cardiovascular disease]
and number of other comorbidities), disease activity (remission, low, moderate, or high), glucocorticoids as a cate-

gorical variable (0, 1-5, 26 mg/day), and immunosuppressive medication category.

RESULTS

As of August 27, 2021, 536 individuals with SLE and
COVID-19 in the US were entered into the registry. Of our
536 patients, 429 (80.0%) were documented as having COVID
confirmed from polymerase chain reaction, 22 (4.1%) were con-
firmed by laboratory assay (type unknown), 16 (3.0%) were pre-
sumptive diagnosis based on symptoms only, 16 (3.0%) were
from antibody tests, 2 (0.4%) were from metagenomic testing,
and 51 (9.5%) were other/unknown. We excluded 13 individuals
who did not have data on race and ethnicity, leaving a final cohort
of 528 people. Data regarding final COVID-19 outcomes were
available in 469 individuals; among them the mean + SD age at
diagnosis of COVID-19 was 46.4 + 13.7 years, and 425 (90.6%)
were female. Race and ethnicity were reported as 161 (34.3%)
White, 126 (26.9%) Black, 154 (32.8%) Hispanic, and 28 (6.0%)
other/mixed. Demographic and disease characteristics are
shown in Table 1. Individuals included in the analyses were similar
to the global population, and both groups are shown in
Supplementary Table 1, available on the Arthritis Care & Research
website at http://onlinelibrary.wiley.com/doi/10.1002/acr.25039.
Data regarding final COVID-19 outcomes were available in 469 indi-
viduals and regarding hospitalization status in 497 individuals.
Among those with outcomes, there were 351 individuals

(74.8%) not hospitalized, 38 (8.1%) hospitalized with no oxygena-
tion, 62 (13.2%) hospitalized with any ventilation or oxygenation,
and 18 (3.8%) who died (Table 2). Black and Hispanic patients
were more likely than White patients to be hospitalized without
oxygen or hospitalized with any ventilation or oxygenation.
Compared to other racial/ethnic groups, Black patients were
more likely to die.

In the multivariable ordinal logistic regression model, Black
race and Hispanic ethnicity were associated with increased odds
of experiencing more severe outcomes (OR 2.73 [95% confidence
interval (95% CI) 1.36-5.53] and OR 2.76 [95% Cl 1.34-5.69],
respectively) compared to patients who were White. In the binary
logistic regression model with hospitalization as the outcome, Black
patients had a higher odds of hospitalization (OR 2.15 [95% ClI
1.16-3.99]) compared with White patients. Hispanic ethnicity had
a higher odds of hospitalization (1.73 [95% CI 0.94-3.16]) com-
pared to patients who were White. These models are shown in
Table 3. Complete outputs from these models including odds ratios
corresponding to covariates are provided in Supplementary
Tables 2 and 3, available on the Arthritis Care & Research website
at http://onlinelibrary.wiley.com/doi/10.1002/acr.25039.

We were not able to evaluate the impact of vaccination on
the outcome of these individuals, as most cases occurred prior

Table 4. Sensitivity analysis excluding patients who were vaccinated or who had unknown vaccination status once

vaccines became available (November 30, 2020)*

Ordinal outcome

Hospitalization

(n=380)T (n =380)
Race/ethnicity OR (95% Cl) P OR (95% Cl) P
White Ref. - Ref. -
African American 2.74(1.31-5.74) <0.01 3.35(1.57-7.16) 0.02
Hispanic 2.54(1.18-5.47) 0.02 2.57 (1.18-5.57) 0.02
Other 1.64 (0.45-5.97) 0.75 2.24(0.58-8.68) 0.24

*95% Cl = 95% confidence interval; OR = odds ratio; Ref. = reference.

t This model included 4 mutually independent outcomes: 1) not hospitalized, 2) hospitalized with no oxygenation,
3) hospitalized with any ventilation or oxygenation, or 4) death. Both models were adjusted by sex, age, region, time
period, comorbidities (including specific comorbidities [renal disease and hypertension/cardiovascular disease]
and number of other comorbidities), disease activity (remission, low, moderate, or high), glucocorticoids as a cate-
gorical variable (0, 1-5, 26 mg/day), and immunosuppressive medication category.
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to vaccine availability (142 individuals had a diagnosis date after
November 30, 2020, and of those, vaccination was reported in
68 cases). These data are shown in Supplementary Table 4,
available on the Arthritis Care & Research website at http://
onlinelibrary.wiley.com/doi/10.1002/acr.25039.

In the subanalyses excluding vaccinated patients as well as
those with missing vaccination status who had a diagnosis date
after November 30, 2020, the results were very similar; individuals
with Black race and Hispanic ethnicity had a higher odds of expe-
riencing more severe outcomes (OR 2.75 [1.31-5.74] and
OR 2.54 [1.18-5.4], respectively) compared to patients who were
White, and Black and Hispanic patients also had a higher odds of
hospitalization (OR 3.36 [1.56-7.16] and OR 2.57 [1.18-5.57],
respectively). These models are shown in Table 4.

DISCUSSION

To our knowledge, this is the first study to examine racial and
ethnic differences in COVID-19 outcomes among individuals with
SLE in the US. White populations tended to be older than individ-
uals in the other groups, had a lower number of comorbidities,
used prednisone less frequently, and more frequently used anti-
malarial monotherapy, biologics, and immunosuppressive drug
combination therapy; nevertheless, Black and Hispanic individuals
experienced poorer outcomes compared to White individuals,
even after adjustment for demographic and disease-specific fea-
tures and comorbidities. In the US, in an analysis using COVID-
19 mortality data for the entire 2020 calendar year provided by
the US Centers for Disease Control and Prevention (CDC) in the
50 states and the District of Columbia, cumulative mortality rates
per 100,000 population adjusted for age were 116.4 for the White
population, 265.2 for the Hispanic or Latin population, and 237.9
for the Black population (10). Furthermore, in an analysis including
the 50 states and the District of Columbia, the CDC evaluated the
incidence of COVID-19 at a county level in three 2-week periods
(April 1-14, 2020, August 5-18, 2020, and December 9-22,
2020), taking into consideration the percentage of the county pop-
ulation from each racial and ethnic minority group.

In the first period, high COVID-19 incidence was reported in
11.4% of the counties (27.9% and 12.5% of counties with large
Black and Hispanic populations), in the second period, high
COVID-19 incidence was reported in 64.7% of the counties
(92.4% and 74.5% of counties with large Black and Hispanic
populations), and in the third period, 99.1% of the counties
reported high COVID-19 incidence, including >95% of counties
with large populations of each racial and ethnic minority group
(11). These data suggest significant disparities in disease preva-
lence for COVID-19. Although our study was not designed to
examine differences in COVID-19 prevalence among different
racial and ethnic groups, our work adds to the literature suggest-
ing significant disparities in this disease outcome.

Since the beginning of the pandemic, a higher COVID-19
death rate has been reported in those US counties having greater
income inequality, a higher prevalence of poverty, more house-
hold crowding, and a higher proportion of non-White individuals
(12,13). These differences are explained, at least in part, due to
the lack of access to adequate health care; for example, accord-
ing to the New York City zip code tabulation areas, those areas
with a high proportion of Black and Hispanic individuals had fewer
licensed health facilities and intensive care unit (ICU) beds (14). In
addition, individuals living in these areas are overrepresented in
all essential service industries, including home health aides, nurs-
ing home staff, hospital janitorial services, and food services,
among other sectors. The common denominator for these ser-
vices is that they must be done in person, increasing the possible
exposure to COVID-19 infection. Individuals of lower socioeco-
nomic status are also more likely to live in crowded settings, limit-
ing their ability to prevent household exposure to infected
individuals (15). When each wave was evaluated independently,
the differences between Black, Hispanic, and White individuals
was more evident during the first wave of the pandemic than
afterward, reflecting, perhaps, the impact of health policy
changes and of immunity acquired through earlier infection (16).
Similarly, in the UK, racial and ethnic minorities were more likely
to be hospitalized, to be admitted to an ICU, and to die of
COVID-19 (17). Taken together, these data support the negative
impact of structural inequities, including racism, on health out-
comes (18).

In SLE, Black and Hispanic populations have been found to
have poorer outcomes, including higher disease activity, damage,
and mortality, than White populations. This finding may be
explained by gene-environment interactions between lupus-
related (single-nucleotide polymorphisms, loci) (19,20) and social
determinants of health (3). Among the socioeconomic factors,
poverty, educational level, lack of health insurance, poor social
support, and lower treatment adherence are associated with
poorer outcomes, including higher disease activity, progression
of lupus nephritis, damage accrual, and mortality (21). In addition,
COVID-19 outcomes are associated with the presence of comor-
bidities, disease activity, and prednisone use (6), all of which are
more common or severe in Black and Hispanic individuals.

Due to the low number of vaccinated individuals, we were not
able to evaluate the impact of vaccination in COVID-19 outcomes,
but based on previous reports (21-23), we would expect that vac-
cinated individuals with autoimmune diseases (in particular SLE)
will do better than unvaccinated individuals. Nevertheless, in
those individuals with a higher risk of poor outcomes (older
individuals, those using a glucocorticoid dose >10 mg/day, and
rituximab use, among others), alternative mitigation strategies
like prophylaxis pre- and post-exposure or shielding practices
are needed. Although the analysis of vaccinated individuals
suggests that a possible association may exist between race
and ethnicity and outcomes, independent of vaccination status,
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no definitive conclusions can be drawn, since very few people
were vaccinated.

This study has some limitations. First, the C19-GRA is a
physician-reported registry and thus could have been skewed to
include more severe COVID-19 cases that were more likely to
come to medical attention; additionally, other forms of selection
biases such as the exclusion of patients who face barriers to
health care access and survival bias are likely to be present.
Second, even though we were able to include several potential
confounders, we could not include factors such as access to
health care, poverty, or other social determinants of health that
likely underlie the relationship between race and ethnicity and
COVID-19 outcomes. Third, as we have included only people in
the US, we cannot assume that these findings are generalizable
to other countries; however, by performing this analysis in a single
country, we were able to reduce the impact of other factors
(ike the country’s gross-domestic product) on the examined
associations. Fourth, race and ethnicity were categorized by the
entering physician, which may not have been consistent with
the individual’s self-reported identity. Fifth, missing data on
COVID-19 outcomes in 54 patients possibly would have had
some impact on our results; however, as the characteristics of
the entire population and those with missing outcomes data are
very similar, this limitation is not expected to significantly skew
our results. Sixth, due to the small numbers for some variables,
the study maybe underpowered to identify significant associations
between less frequent characteristics. Finally, due to the number
of individuals for whom vaccination status was reported, we were
unable to evaluate the impact of vaccination on outcomes.

In conclusion, Black race and Hispanic ethnicity were associ-
ated with more severe COVID-19 outcomes among SLE patients
entered in the COVID-19 GRA registry. These results likely reflect
health disparities that are at least in part mediated by social deter-
minants of health. Achieving equitable health outcomes for
socially disadvantaged SLE populations is likely to require the
implementation of public health measures that directly address
social disparities and mitigate social disadvantage.
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