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Abstract
Objective There is a paucity of data on how race affects the clinical presentation and short-term outcome among hospital-
ized patients with SARS-CoV-2, the 2019 coronavirus (COVID-19).
Methods Hospitalized patients ≥ 18 years, testing positive for COVID-19 from March 13, 2020 to May 13, 2020 in a United 
States (U.S.) integrated healthcare system with multiple facilities in two states were evaluated. We documented racial differ-
ences in clinical presentation, disposition, and in-hospital outcomes for hospitalized patients with COIVD-19. Multivariable 
regression analysis was utilized to evaluate independent predictors of outcomes by race.
Results During the study period, 3678 patients tested positive for COVID-19, among which 866 were hospitalized (55.4% 
self-identified as Caucasian, 29.5% as Black, 3.3% as Hispanics, and 4.7% as other racial groups). Hospitalization rates were 
highest for Black patients (36.6%), followed by other (28.3%), Caucasian patients (24.4%), then Hispanic patients (10.7%) 
(p < 0.001). Caucasian patients were older, and with more comorbidities. Absolute lymphocyte count was lowest among 
Caucasian patients. Multivariable regression analysis revealed that compared to Caucasians, there was no significant differ-
ence in in-hospital mortality among Black patients (adjusted odds ratio [OR] 0.53; 95% confidence interval [CI] 0.26–1.09; 
p = 0.08) or other races (adjusted OR 1.62; 95% CI 0.80–3.27; p = 0.18). Black and Hispanic patients were admitted less 
frequently to the intensive care unit (ICU), and Black patients were less likely to require pressor support or hemodialysis 
(HD) compared with Caucasians.
Conclusions This observational analysis of a large integrated healthcare system early in the pandemic revealed that patients 
with COVID-19 did exhibit some racial variations in clinical presentation, laboratory data, and requirements for advanced 
monitoring and cardiopulmonary support, but these nuances did not dramatically alter in-hospital outcomes.
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Introduction

The coronavirus disease 2019 (COVID-19) pandemic has 
affected many communities worldwide. Some groups, 
however, appear to carry a substantially higher risk with 
COVID-19 infection. Growing data suggests some varia-
tion in the effects of COVID-19 on morbidity and mortality 
among various racial groups [1]. Population-based reports 
revealed that racial minorities might suffer higher mortal-
ity rates per 100,000 people in the United States (U.S.), 
as well as in the UK [2–4]. Other reports suggest possible 
variations in access of racial minorities to COVID-19 test-
ing as well as variations in the dissemination of informa-
tion on health and safety during the COVID-19 pandemic 
[5]. Despite these data, little is known about the interac-
tion between race and COVID-19 and how these relate 
to disease presentation, pathophysiology, and complica-
tions. Patient-level studies addressing these knowledge 
gaps are scarce. Our goal was to evaluate real-life data in 
a large hospital system in an attempt to identify disparities 
in clinical presentations and in-hospital outcomes across 
racial groups in the COVID-19 era.

Methods

We utilized clinical data collected on patients ≥ 18 years 
old at both ambulatory and inpatient Cleveland Clinic 
facilities in Northeast Ohio and South Florida, as 
described previously [7]. Each patient tested positive for 
a SARS-CoV-2 amplicon by reverse transcriptase–poly-
merase chain reaction (RT-PCR) using patient sputum or 
nasopharyngeal swabs between March 13, 2020 and May 
13, 2020. We excluded patient cases with missing data on 
race. Clinical data obtained from the electronic medical 
record included demographics, comorbidities, in-hospital 
medications (including anti-platelet medications, antico-
agulant therapy, non-steroidal anti-inflammatory drugs 
(NSAIDs), systemic steroids, angiotensin converting 
enzyme inhibitors (ACEIs), angiotensin receptor blockers 
(ARBs), hydroxychloroquine, and tocilizumab), laboratory 
results upon admission, and in-hospital outcomes. Patients 
were categorized according to their reported racial groups: 
Caucasian, Black, Hispanic, and other racial groups. The 
main study outcome was in-hospital mortality. Secondary 
outcomes examined were as follows: hospitalization rate, 
intensive care unit (ICU) admission, respiratory support, 
pressor support, a new hemodialysis requirement, cardiac 
arrest, acute thrombotic events, and bleeding events.

Thrombotic events were defined as venous thromboem-
bolic (VTE) events including symptomatic deep venous 

thrombosis (DVT) or acute pulmonary embolism (PE) 
confirmed by imaging (venous duplex in case of DVT, 
and computed tomography in case of PE) and arterial 
thrombotic events (acute myocardial infarction (MI), acute 
ischemic stroke, or other systemic embolism). Laboratory 
data were available only at the time of hospital admission. 
This study was approved by the Cleveland Clinic Institu-
tional Review Board which waived the need of informed 
consent based on the observational nature of analyzing 
de-identified data.

Categorical variables were reported as frequencies and 
percentages and compared using the chi-square test. Con-
tinuous variables were reported as mean ± standard devia-
tion or median and interquartile range (IQR) depending on 
their distribution and compared using the student t test or 
Mann–Whitney U test as appropriate. Multivariable regres-
sion analysis was conducted to evaluate the effect of race 
on in-hospital outcomes. The model included the follow-
ing variables: age, sex, hypertension, diabetes, heart fail-
ure, coronary artery disease, chronic obstructive pulmonary 
disease (COPD), and bronchial asthma. In the multivari-
able model for in-hospital mortality, we also adjusted for 
disease severity including need for ICU admission and the 
need for respiratory or pressor support. Secondary analysis 
was conducted to evaluate the effect of race on in-hospital 
outcomes among critically ill patients. Associations were 
considered significant if the p value was < 0.05. We used the 
SPSS software (IBM SPSS Statistics for Windows, Version 
26.0. Armonk, NY) for all statistical analyses.

Results

Between March 13, 2020 and May 13, 2020 3678 patients 
tested positive for COVID-19. After excluding 336 cases 
with missing indicators for race, the final cohort consisted 
of 3342 patients with COVID-19. Among these patients, 
1851 (55.4%) were Caucasian, 987 (29.5%) were Black, 
395 (11.8%) were Hispanic, and 109 (3.3%) were identified 
as other. Among the study cohort, 866 COVID-19 positive 
patients (26.8%) were hospitalized. The rate of hospitali-
zation was highest for Black patients (36.6%), followed by 
other (28.3%), Caucasian patients (24.4%), and Hispanic 
patients (10.7%) (p < 0.001). After adjusting for age, sex, and 
medical comorbidities, the rate of hospitalization was higher 
for Black patients (adjusted odds ratio [OR] 2.03; 95% con-
fidence interval [CI] 1.64–2.51, p < 0.001) and other racial 
groups (adjusted odds ratio OR 1.84; 95% CI 1.06–3.19, 
p = 0.03), compared with Caucasian patients. No difference 
in hospitalization was observed for Hispanic patients com-
pared with Caucasian patients (adjusted odds ratio OR 0.69; 
95% CI 0.46–1.02, p = 0.06).
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In Table 1, the baseline characteristics of hospitalized 
patients with COVID-19 are displayed according to race. 
Among racial groups, Caucasian patients were generally 
older, followed by Hispanic patients, Black patients, and 
other races (66.92 ± 15.75 vs. 62.83 ± 16.62 vs. 63.20 ± 13.37 
vs. 56.90 ± 12.65 years, respectively; p < 0.001). Hospital-
ized patients ≥ 75 years were more frequent among Cauca-
sians (34.6%), followed by Black patients (25.2%), Hispanic 
patients (20.7%), then other racial groups (12.2%). Among 
female patients hospitalized with COVID-19, the majority 
were Black (51.9%), followed by Caucasians (43.9%), His-
panics (41.4%), then other racial groups (29.3%) (p = 0.02). 
Caucasian patients were more likely to have a history of 
chronic obstructive pulmonary disease (COPD), coronary 
artery disease (CAD), heart failure, cancer, and connec-
tive tissue disease. Black patients were more likely to have 
hypertension and diabetes. The inpatient administration of 
anti-platelet medications, anticoagulant therapy, NSAIDs, 
systemic steroids, ACEIs, and ARBs was similar across vari-
ous racial groups. Caucasians were more likely to receive 
therapeutic anticoagulation, while Blacks were less likely 
to receive hydroxychloroquine and tocilizumab, compared 
with other racial groups.

Patient laboratory data on admission are also displayed 
in Table 1. There were no differences among various racial 
groups in the median values of C-reactive protein or d-dimer. 
While we recently demonstrated total white blood cell count 
(WBC) driven by neutrophilia was the only independent 
predictor of thrombosis in COVID-19 patients [7], while 
focusing on racial groups, we failed to identify differences 
in platelet count, total WBC, or absolute neutrophil count. 
The absolute lymphocyte count was lower among Caucasian 
patients (0.88 [0.62, 1.26] ×  109/L) compared with Black 
patients (1.17 [0.83, 1.69] ×  109/L), Hispanic patients (1.05 
[0.63, 1.25] ×  109/L), and other racial groups (1.08 [0.74, 
1.22] ×  109/L) (p < 0.001).

In-hospital outcomes among racial groups are displayed 
in Table 2. Data for in-hospital mortality was available 
for 780/866 (90%) of hospitalized patients. Multivariable 
regression was applied only for patients with complete 
datasets. In an unadjusted model, compared with Caucasian 
patients, in-hospital mortality was lower in Black patients 
(unadjusted odds OR 0.46; 95% CI 0.28–0.74, p = 0.001), 
but no difference was observed when compared with the 
other racial groups. On multivariable regression analysis, 
compared with Caucasians, in-hospital mortality was similar 
for Black patients (adjusted OR 0.53; 95% CI 0.26–1.08; 
p = 0.08), or other racial groups (adjusted OR 1.76; 95% 
CI 0.38–8.08; p = 0.47). The frequency of critical illness, 
(requiring ICU admission, mechanical ventilation, or pres-
sor support) was lower among Hispanic patients (17.2% 
vs. 36.4%, adjusted OR 0.24; 95% CI 0.07–0.83; p = 0.02), 
while no difference was observed with Black patients (29.6% Ta
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vs. 36.4%, adjusted OR 0.73; 95% CI 0.52–1.02; p = 0.07) 
and other racial groups (43.9% vs. 36.4%, adjusted OR 
1.61; 95% CI 0.80–3.26; p = 0.18) compared with Cauca-
sian patients. Compared with Caucasians, ICU admissions 
were less frequent for Black patients (adjusted OR 0.71; 95% 
CI 0.51–0.997; p = 0.048) and Hispanic patients (adjusted 
OR 0.24; 95% CI 0.70–0.83, p = 0.02). No difference was 
observed in ICU admissions when comparing Caucasian 
patients with other racial groups (adjusted OR 1.62; 95% 

CI 0.80–3.6; p = 0.18). Compared with Caucasian patients, 
Black patients were less likely to require advanced airway 
support (adjusted OR 0.43; 95% CI 0.31–0.60; p = 0.01), 
pressor support (adjusted OR 0.49; 95% CI 0.31–0.77; 
p = 0.01), or hemodialysis (adjusted OR 0.49; 95% CI 
0.31–0.78, p = 0.01), and Hispanic patients were less likely 
to require advanced airway support (adjusted OR 0.24; 95% 
CI 0.08–0.73; p = 0.01). No differences were observed com-
paring Caucasian patients to other racial groups with respect 

Table 2  In-hospital outcomes 
according to race

Rate Unadjusted OR 95% CI p-value Adjusted OR 95% CI p-value

Mortality
Caucasian 16.5% Reference category Reference category
Blacks 8.3% .455 .282 .736 .001 .53 .26 1.09 .08
Hispanics 0.0% NA NA
Other races 10.5% .594 .204 1.729 .339 1.76 .38 8.08 .47
ICU admission
  Caucasian 36.4% Reference category Reference category
  Blacks 29.4% 0.73 0.54 0.98 0.04 0.71 0.51 .997 .048
  Hispanics 17.2% 0.37 0.14 0.97 0.04 0.24 0.07 0.83 0.02
  Other races 43.9% 1.37 0.72 2.61 0.34 1.62 0.80 3.27 0.18

Respiratory support
  Caucasian 46.3% Reference category Reference category
  Blacks 28.4% 0.46 0.34 0.62 0.01 0.43 0.31 0.60 0.01
  Hispanics 20.7% 0.30 0.12 0.76 0.01 0.24 0.08 0.73 0.01
  Other races 43.9% 0.91 0.48 1.73 0.76 1.33 0.66 2.68 0.42

Pressor support
  Caucasian 18.8% Reference category Reference category
  Blacks 11.0% 0.53 0.35 0.80 0.01 0.49 0.31 0.77 0.01
  Hispanics 10.3% 0.50 0.15 1.68 0.26 0.41 0.09 1.79 0.23
  Other races 24.4% 1.39 0.66 2.94 0.39 1.48 0.65 3.36 0.35

Hemodialysis
  Caucasian 19.1% Reference category Reference category
  Blacks 11.0% 0.53 0.35 0.79 0.01 0.49 0.31 0.78 0.01
  Hispanics 13.8% 0.68 0.23 2.00 0.48 0.64 0.18 2.23 0.48
  Other races 24.4% 1.37 0.65 2.90 0.41 1.49 0.65 3.38 0.35

Cardiac arrest
  Caucasian 0.9% Reference category Reference category
  Blacks 0.9% 0.98 0.22 4.41 0.98 0.47 0.05 4.82 0.52
  Hispanics 3.4% 3.99 0.43 36.91 0.22 13.86 0.93 207.13 0.06
  Other races 0.0% NA NA

Thrombotic complications
  Caucasian 5.5% Reference category Reference category
  Blacks 4.8% 0.92 0.49 1.75 0.80 1.21 0.59 2.48 0.61
  Hispanics 6.9% 1.32 0.30 5.87 0.72 0.75 0.09 6.02 0.79
  Other races 0.0% NA NA

Bleeding events
  Caucasian 5.8% Reference category Reference category
  Blacks 6.1% 1.06 0.59 1.92 0.85 0.81 0.41 1.61 0.54
  Hispanics 3.4% 0.58 0.08 4.46 0.60 0.69 0.09 5.47 0.73
  Other races 2.4% 0.41 0.05 3.09 0.39 0.45 0.06 3.56 0.45
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to advanced airway or hemodynamic support or hemodialy-
sis. For patients testing positive for COVID-19, there was no 
difference among racial groups in the incidence of cardiac 
arrest or the occurrence of thrombotic or bleeding events.

Results of secondary analysis including critically ill 
patients only appear in Supplemental Tables 1 and 2. Due 
to few observations among patients of Hispanic race and 
other racial groups, the comparative analyses were con-
ducted among Caucasian versus Black patients only. Com-
pared with Caucasian patients, critically ill Black patients 
had higher median values of serum creatinine, while no dif-
ferences were observed in other laboratory values. There 
were no differences among critically ill Caucasian and Black 
patients in in-hospital mortality, cardiac arrest, thrombotic, 
or bleeding complications. Critically ill Black patients were 
less likely to require hemodialysis compared with Cauca-
sian patients (37.3% vs. 52.4%, adjusted OR 0.47; 95% CI 
0.26–0.83; p = 0.02).

Discussion

In this observational analysis of a large integrated health-
care including 3342 patients with COVID-19, we found that 
the likelihood of hospitalization was highest among Black 
patients. Among the cohort of hospitalized patients with 
COVID-19, we found that Caucasian patients were older 
and had a greater number of comorbidities including COPD, 
CAD, heart failure, cancer, and connective tissue diseases. 
However, Black patients hospitalized with COVID-19, con-
versely, were more likely to be women with a higher preva-
lence of hypertension and diabetes. There were no racial 
differences in the adjusted rates of in-hospital mortality. 
Black and Hispanic patients were less likely to be admitted 
to the ICU or require respiratory support. Black patients 
were less likely to require pressor support or new hemodi-
alysis requirement compared with Caucasians.

Our analysis evaluated differences with COVID-19 at the 
time of presentation and outcomes across racial groups in 
the U.S. Some differences in patient and clinical charac-
teristics were observed. For patients with COVID-19, the 
likelihood of hospitalization was higher among Black indi-
viduals compared with any other racial group. The exact 
reason for this observation could not be explored using 
this type of study design. Racial differences in access to 
testing for SARS-CoV-2 might play a role since inhabit-
ants of less affluent communities may have limited access 
to healthcare, and therefore may be sicker when presenting 
for evaluation at a hospital. Diabetes and hypertension were 
reported as significant comorbidities in the prevalence of 
severe COVID-19 [8, 9]. This observation may contribute to 
the higher hospitalization rate for Black patients who more 
commonly had hypertension and diabetes in our study.

Data on racial disparities for SARS-CoV-2 infection is 
derived mostly from administrative databases rather than 
real-life data. Understanding differences in demograph-
ics and clinical comorbidities of hospitalized COVID-19 
patients among and between racial strata is important to 
determine where individualized patient care is required. 
Variations in comorbid conditions might be related to the 
significant differences in age across the examined racial 
groups. Alternatively, the frequency of comorbidities in 
our cohort of COVID-19 patients including hypertension 
and diabetes may simply reflect the higher prevalence in the 
Black community [13–15].

We demonstrated a lower absolute lymphocyte count at 
admission among Caucasian patients compared with other 
races hospitalized with COVID-19. Lymphopenia is a cardi-
nal laboratory finding among patients with COVID-19 and 
may have prognostic value [7]. Moreover, lymphopenia has 
been associated with an enhanced inflammatory response 
(“cytokine storm”), and cytokines are known mediators of 
lymphocyte apoptosis [15]. This study cannot confirm if the 
magnitude of lymphopenia is related to a true difference in 
pathophysiological response to SARS-CoV-2 infection or to 
biological differences among racial groups.

In-hospital mortality across racial groups was not differ-
ent after accounting for patient demographics and disease 
severity. We also did not observe any racial differences in 
the rates of thrombotic complications or bleeding events. 
Since thrombosis appears to be a major feature for patients in 
the COVID-19 era [7, 10–12], these data may immediately 
inform clinical practice. Our results differ from population 
studies showing higher mortality for racial minorities with 
COVID-19 and may reflect a sensitivity to race or awareness 
of intrinsic biases in treatment options in our healthcare sys-
tem compared with others [2, 3]. However, prior studies did 
not always adjust for the known differences in comorbidities 
across racial groups [5].

Hispanic and Black patients were less likely to be admit-
ted to the ICU in our cohort, and Black patients were less 
likely to have hemodynamic interventions or adverse con-
sequences thereof (the need for pressor support and hemo-
dialysis, respectively). Due to the observational nature of 
this study, our findings are hypothesis-generating only and 
warrant exploration in larger cohorts. A study using similar 
statistical models utilizing the American Heart Association 
(AHA) COVID-19 Disease Registry reached the literature 
in preliminary form at the time of submitting our study and 
concluded in-hospital patient mortality, and major adverse 
cardiovascular outcomes did not differ among racial groups 
[17]. While we show features of hospitalization including 
ICU care have a racial predilection, our overall conclusion 
regarding patient mortality is the same and supports an 
additional report toward the beginning of the COVID-19 
pandemic [18].
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Our analysis has certain limitations. Firstly, as an obser-
vational analysis, the possibility for selection and alloca-
tion bias exists. We attempted to reduce allocation bias by 
conducting multivariable adjustments. Secondly, the smaller 
sample size for certain racial groups might alter the estima-
tion of true differences in outcomes. Thirdly, we only col-
lected laboratory data upon admission, which might have 
changed during the course of the hospitalization. Fourth, we 
did not systematically collect data on other medications as 
antiviral, convalescent plasma, immune modulatory therapy, 
and antibiotics. Lastly, our study lacks granular data on the 
socioeconomic status of each racial group which limits our 
conclusions.

Conclusions

In this single healthcare system analysis, patients with 
COVID-19 exhibited racial variations in clinical presenta-
tion, laboratory data, and in-hospital outcomes. No differ-
ences were observed for in-hospital mortality across various 
racial groups in spite of differences in ICU level care, hemo-
dynamic and respiratory support, and hemodialysis. Further 
research is warranted to characterize the interaction between 
race and COVID-19.
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