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Association between race and risk of ICU
mortality in mechanically ventilated COVID-19
patients at a safety net hospital

Titilope Olanipekun, Temidayo Abe, Timothy Sobukonla, Jothika Tamizharasu, Linda Gamo,
Nelson T. Kuete, Nicolas Bakinde, Gloria Westney, Richard H. Snyder

Abstract:Purpose: To determine racial differences in intensive care unit (ICU)
mortality outcomes among mechanically ventilated patients with severe
coronavirus disease 2019 (COVID-19) infection in a safety net hospital.

Methods: We retrospectively analyzed a cohort of patients > 18 years old with
confirmed severe acute respiratory syndrome-CoV-2 disease associated
respiratory failure who were treated with invasive mechanical ventilation and
admitted to the ICU from May 1, 2020 — July 30 -2020 at Grady Memorial
Hospital, Atlanta, Georgia — a safety net hospital. We evaluated the
association between mortality and demographics, co-morbidities, inpatient
laboratory, and radiological parameters.

Results: Among 181 critically il mechanically ventilated African American
patients treated at a safety net hospital, the mortality rate was 33%. On
stratified analysis by race (Table 2), mortality rates were significantly higher in
African Americans (39%) and Hispanics (26.3%), compared fo Whites (18.9%).
On multivariate regression, African Americans were 3 times more likely to die in
the ICU compared to Whites (OR 3.1 95% ClI 1.6 -5.5). Likewise, the likelihood of
mortality was higher in Hispanics compared to Whites (OR 1.3 95% CI 1.0 -3.9).

Conclusions: Our study demonstrated a high ICU mortality rate in a cohort of
mechanically ventilated patients with severe COVID-19 infection treated at a
safety net hospital. African Americans and Hispanics had significantly higher
risks of ICU mortality compared to Whites. These study findings further
elucidate the disproportionately higher burden of COVID-19 infection in
African Americans and Hispanics.
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INTRODUCTION

oronavirus diseases 2019 (COVID-19) is caused by
the severe acute respiratory syndrome coronavirus
2 (SARS-CoV-2) and is responsible for more than
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150 million cases and 3 million deaths worldwide as of
June 1, 2021'. In the United States, over 30 million con-
firmed cases and 600,000 deaths have been recorded as at
the time of the writing of this manuscript. An estimated
25-70% of hospitalized patients with COVID-19 infection
will develop respiratory failure requiring invasive mechan-
ical ventilation (IMV) and treatment in the intensive care
unit (ICU)> .

Safety-net hospitals as defined by the Institute of
Medicine have a legal mandate or mission to provide med-
ical care to patients regardless of their ability to pay".
The patient population of safety net hospitals are predom-
inantly ‘uninsured’ and on ‘Medicaid’, those of low socio-
economic status especially minorities — African Ameri-
cans and Hispanics which incidentally are the groups hard-
est hit by the pandemic®.

Though there is strong evidence to support dispro-
portionately higher rates of COVID-19 infection among
African Americans and Hispanics compared to non-
Hispanic whites’” there are conflicting results in the
literature on the risks of hospitalization, severe illness,
and mortality. Some studies have reported that Hispan-
ics and African Americans are more likely to be hospi-
talized, require invasive mechanical ventilation, and die
from COVID-19 related complications compared to non-
Hispanic whites®'’. On the contrary, other studies did not
demonstrate a difference in outcomes’”'""'?. A study of
COVID-19 patients in New York City showed that Black
patients with COVID-19 had lower odds of critical illness
and death compared to Whites'*.

Currently, there is limited data on racial disparities in
the outcomes of critically ill COVID-19 patients treated
at safety-net hospitals that disproportionately treat vul-
nerable populations at risk of worse outcomes. We ret-
rospectively evaluated a cohort of mechanically venti-
lated African American patients admitted to the ICU for
COVID-19 associated respiratory failure at Grady Memo-
rial Hospital (GMH), a 1000 — bed level 1 trauma and
safety net hospital, and one of the largest academic medi-
cal centers in Georgia'*.
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METHODS

Data were extracted from the hospital’s electronic medical
record system (EMR - Epic 2019 version). We identified
patients with confirmed severe acute respiratory syndrome
coronavirus 2 (SARS-CoV-2) infection by a positive re-
sult on polymerase chain reaction testing of a nasopharyn-
geal or tracheal sample. We selected patients that were me-
chanically ventilated through endotracheal intubation for
hypoxemic respiratory failure and admitted to the GMH
intensive care unit (ICU) on both the Emory university
school of medicine and Morehouse School of Medicine
ICU service between May 1, 2020 — July 30, 2020.

We collected patient-level data including demographic
information, chronic comorbidities, body mass index
(BMI) in kg/m?, health insurance status, laboratory data,
and chest computed tomography (CT) imaging reports
upon admission to the ICU, length of stay in the ICU and
mortality outcomes. Chronic comorbidities were extracted
from the EMR using pre-existing corresponding Interna-
tional Classification of Diseases codes (ICD-9 or ICD-10).

The most recent Chest CT imaging obtained before
ICU admission was evaluated and the reports dictated by
the hospital radiologists were extracted. We reported per-
centages of total patients with completed tests for labo-
ratory tests and clinical studies not performed on all the
patients. Radiologic assessments and all laboratory test-
ing were performed according to the clinical care needs of
the patient. Targeted COVID-19 treatment was guided by
the GMH treatment guidelines and protocol, availability
of medications, and shared-decision making between the

attending critical care specialist and patients and/or des-
ignated proxies. All patients were either discharged alive
from the ICU or deceased by the time of data analysis and
reporting of the study findings.

The Morehouse School of Medicine institutional re-
view board (IRB) and the GMH research oversight com-
mittee approved the study (IRB approval no: 1671658-1)
as a quality improvement initiative and minimal-risk re-
search using data collected for routine clinical practice and
waived the requirement for informed consent.

STATISTICAL ANALYSIS

Statistical analyses were performed using version 3.5.2
of the R programming language (R Project for Statisti-
cal Computing; R Foundation). Continuous variables were
summarized as median (interquartile range [IQR]), and
categorical variables were described as frequency rates
and percentages. Kolmogorov-Smirnov test was used to
evaluate continuous data for normality of distribution. We
made Univariate comparisons between survivors and non-
survivors using Pearson’s Chi-Square and Mann-Whitney
U tests. We imputed values for variables with less than
25% of the data missing using multiple imputation by fully
conditional specification'>. We evaluated the association
between patients’ race and the likelihood of mortality in
the ICU using a multiple logistic regression model. The
covariates were selected based on previously published
findings on outcomes in patients with SARS-CoV-2 infec-

Fig. 1. Flow diagram showing the outcomes of study patients who were admitted to the ICU and received invasive mechanical ventilation due to severe
coronavirus disease 2019 (COVID-19) infection 65% (n=116/181) of the study population was African Americans with associated ICU mortality of 38%
(n=45/116) ®Other races: American Indian or Alaska Native, Asian, and Native Hawaiian or Other Pacific Islander.

(N=181)

Mechanically Ventilated African American Patients
with COVID-19 Admitted to the ICU Between June 1*
and July 30, 2020

African Americans Whites Hispanics Others?
(N=116) (N=37) (N=19) (N=9)
2 Discharged from the AT Discharged from the A Discharged from the 2 4 Discharged from the
Died in the ICU 1cU alive Died in the ICU IcU alive Died in the ICU 1cU alive Died in the ICU IcuU alive
(N =4s) (N=712) =7 (N=30) {N=5) (N=14) (N=2) N=7)
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Table 1. Baseline characteristics Patients with Severe COVID-19 Infection Receiving Invasive Mechanical Ventilation and Admitted to the Intensive Care

Unit.

Variables All Survived Mortality P Value
Total-no (%) 181 122 (67) 59 (33)

Age, median (IQR) 60 (51-69) 52 (54-56) 64 (62-66) < 0.01
< 55 years 51 (28.2) 46 (37.7) 5 (8.5) 0.33
55-64 years 59 (32.6) 33 (27) 26 (44.1) <0.01
65-74 years 44 (24.3) 28 (23) 16 (27.1) 0.21
>75 years 27 (14.9) 15 (12.3) 12 (20.3) 0.04
Race

Black/African American 116 (64.1) 71 (58.2) 45 (76.3) 0.04
White 37 (20.4) 30 (24.6) 7(11.9) 0.05
Hispanics 19 (10.5) 14 (11.5) 5 (8.5) 0.17
Others* 9 (5) 7 (5.7) 2 (3.4) 0.46
Gender

Female 84 (46.4) 60 (49.2) 24 (40.7) 0.09
Male 97 (53.6) 62 (50.8) 35 (59.3 0.03
Health insurance

Medicaid only 12 (6.6) 9 (7.4) 3 (5.1) 0.63
Medicare only 26 (14.4) 14 (11.5) 12 (20.3) 0.27
Medicaid/Medicare 51 (28.2) 34 (27.9) 17 (28.8) 0.35
Private Insurance/Self Pay 43 (23.8) 29 (23.8) 14 (23.7) 0.49
Uninsured 49 (27.1) 36 (29.5) 13 (22) 0.07
Comorbid Diseases

Asthma 19 (10.5) 15 (12.3) 4 (6.8) 0.19
Coronary artery disease (CAD) 31 (17.1) 24 (19.7) 7 (11.9) 0.32
Cancer® 19 (10.5) 13 (10.7) 6(10.2) 0.47
CHF (Congestive heart failure (CHF) 41 (22.7) 29 (23.8) 12 (20.3) 0.15
Chronic kidney disease (CKD) 3 and above® 30 (16.6) 18 (14.8) 12 (20.3) 0.02
Chronic liver disease 19 (10.5) 13 (10.7) 6 (10.2) 0.39
Chronic obstructive pulmonary disease 34 (18.8) 21 (17.2) 13 (22) 0.13
(COPD)

Cerebrovascular accident (CVA) 37 (20.4) 17 (13.9) 17 (28.8) <0.01
Diabetes Mellitus (DM)¢© 78 (43.1) 57 (46.7) 21 (35.6) 0.27
HIV 7 (3.9) 7 (5.7) 0 (0) 0.81
Hypertension 134 (74) 72 (59) 42 (71.2) <0.01
Obstructive sleep apnea (OSA) 34 (18.8) 23 (18.9) 11 (18.6) 0.7
Body mass index (BMI)

< 30 kg/m? 57 (31.5) 43 (35.2) 14 (23.7) 0.08
> 30 kg/m? to < 35 kg/m? 72 (39.8) 53 (43.4) 19 (32.2) 0.19
> 35 kg/m? 52 (28.7) 26 (21.3) 26 (44.1) <0.01
>1 Comorbidities 140 (77.3) 86 (70.5) 54 (91.5) <0.01

(continued on next page)
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Table 1 (continued)

Variables All Survived Mortality P Value
Tobacco smoking

Never smoker 55 (30.4) 47 (38.5) 8 (13.6) 0.24
Previous smoker 65 (35.9) 39 (32) 26 (44.1) 0.16
Current Smoker 61 (33.7) 36 (29.5) 25 (42.4) 0.43
On ACE-I/ARB medication

No 96 (53) 59 (48.4) 37 (62.7) 0.06
Yes 85 (47) 63 (51.6) 22 (37.3) 0.09
Length of Stay, median (IQR) [range], d 0.29
Length of mechanical ventilator days 7 (2-12) 6(3-9) 7(3=-11) 0.17
Length of stay in the ICU 9 (5-18.25) 8 (5-19) }; (2%.)75— 0.3

HIV: Human immunodeficiency virus, ICU: Intensive care unit

comes.

Statically significant p values in bold
9 Patients with history of solid tumors

¢ Patients with both Types 1 and 2 DM

Among patients that died in the ICU, African Americans had the highest mortality rate of 76%
Patients in the mortality group were more likely to be males, older, obese and have multiple comorbidities.

*Other races: American Indian or Alaska Native, Asian, and Native Hawaiian or Other Pacific Islander
The p-values signify exact 2-sided Chi-Square test results for binary outcomes and Mann-Whitney U test results for continuous out-

ACE-I: Angiotensin converting enzyme inhibitor. ARB: Angiotensin receptor blocker

b patients with Chronic kidney disease stage 3 or higher or end-stage renal disease requiring dialysis.

tion>*7-120 and the results of the univariate analysis. A

p-value < 0.05 was considered statistically significant.

RESULTS

A total of 181 mechanically ventilated patients admitted
to the ICU who had tested positive for COVID-19 were
included in the study (Figure 1). The median age was
60 years [interquartile range {IQR}, 51-69)] and 54% of
the study population was male. African Americans made
up 64% of the study cohort, followed by Whites (20%)
and Hispanics (11%). The overall mortality rate was 33%
and the median duration of stay on the mechanical ven-
tilator and in the ICU were 7 days [interquartile range
{IQR}, 2-12)] and 9 days [interquartile range {IQR},
5-18.25)] respectively. Among patients that died in the
ICU, African Americans had the highest mortality rate
of 76% followed by Whites with a mortality rate of 11%
(Table 1).

Patients in the mortality group were more likely to be
males (59.3% vs. 50.8%, P =0.03), older (64 years IQR,
62-66 vs.52 years IQR, 52-56 years, p < 0.01), in the 55-
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64-year range (44.1% vs. 27%, p < 0.01), and > 75 years
of age (20.3% vs. 12.3% P =0.04) (Table 1). Addition-
ally, mortality rate was higher in patients with BMI > 35
kg/m? (43.4% vs. 32.2%, p < 0.01), prior cerebrovascular
accident (CVA) compared to patients without CVA (62%
vs. 32%, p < 0.01), CKD 3 and above (20.3% vs. 14.8%,
p=0.02), in patients with hypertension compared to those
without hypertension (71.2% vs. 59%, p <0.01) and mul-
tiple comorbidities (91.5% vs. 70.5%, p<0.01).

On stratified analysis by race (Table 2 ), mortality rates
were significantly higher in African Americans (39%)
and Hispanics (26.3%) compared to Whites (18.9%).
African Americans and Hispanics were also found to have
higher rates of multiple comorbidities relative to Whites.
There were no statistically significant differences in socio-
demographic and inpatient clinical characteristics across
the different ethnic groups.

On multivariate regression, African Americans were 3
times more likely to die in the ICU compared to Whites
(OR 3.195% CI 1.6 -5.5). Likewise, the likelihood of mor-
tality was higher in Hispanics compared to Whites (OR
1.3 95% CI 1.0 -3.9). Age > 65 years (OR 1.9, 95% CI
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1.5, 4.1) history of CKD 3 and above (OR 1.5, 95% CI
1.1, 4.2), Hypertension (OR 4.3, 95% CI 1.8, 7.6), BMI
> 35 (OR 1.6, 95% CI 1.2, 3.3), and multiple medical
co-morbidities (OR 3.6, 95% CI 2.1, 5.7) were also sig-
nificantly associated with increased risk of ICU mortality
(Figure 2).

DISCUSSION

In this study, we found significant racial differences
in the ICU mortality rates among a cohort of pa-
tients with severe COVID-19 infection treated with in-
vasive mechanical ventilation in the ICU. African Amer-
ican patients. Significantly higher mortality rates were

Table 2. Socio-Demographic and Clinical Inpatient Characteristics of Patients Stratified by Race.
Black/African
Variables Total American White Hispanics Others* P value
Total - no (%) 181 116 (64) 37 (20.4) 19 (10.5) 9 (4.9)
Sex
Female 4 (46.4) 54 (46.6) 17 (45.9) 10 (52.6) 3 (33.3 0.14
Male 7 (53.6) 62 (53.4) 0 (54.1) 9 (47.4) 6 (66.7 0.27
Age
< 65 years 104 (57.5) 61 (52.6) 24 (64.9) 14 (73.7) 5 (55.6) 0.33
> 65 years 1(39.2) 49 (42.2) 3 (35.1) 5(26.3) 4 (44.4) 0.07
Clinical Characteristics
BMI > 35 kg/m? 52 (0) 37 (31.9) 8 (21.4) 6 (31.6) 1(11.1) 0.02
>1 Comorbidities 140 (77.3) 103 (88.8) 1(56.8) 13 (68.4) 3 (33.3 <0.001
Elevated C-reactive protein 163 (90.1) 111 (95.7) 30 (81.1) 15 (78.9) 7(77.8 0.75
(N=168)
Elevated D-Dimer (N=171) 167 (92.3) 105 (90.5) 9 (78.4) 26 (136.8) 7 (77.8) 0.23
Elevated Ferritin (N=170) 167 (92.3) 110 (94.8) 33 (89.2) 6 (84.2) 8 (88.9) 0.47
Elevated LDH (N=171) 163 (90.1) 109 (94) 28 (75.7) 8 (94.7) 8 (88.9) 0.53
Abnormal LFT 166 (91.7) 111 (95.7) 2 (86.5) 6 (84.2) 7 (77.8) 0.33
Lymphopenia 127 (70.2) 89 (76.7) 22 (59.5) 3 (68.4) 3 (33.3) 0.17
Elevated Troponin (N=160) 113 (62.4) 81 (69.8) 18 (48.6) 11 (57.9) 3 (33.3) 0.39
Radiological evidence on CT
chest
None 18 (9.9) 9 (7.8) 4(10.8) 3(15.8) 2 (22.2) 0.08
Bilateral ground-glass opacity 77 (42.5) 53 (45.7) 13 (35.1) 8 (42.1) 3 (33.3) 0.19
Lobar patchy opacity 42 (23.2) 28 (24.1) 9 (24.3) 4 (21.1) 1(11.1) 0.1
Bilateral patchy opacity 44 (24.3) 26 (22.4) 11 (29.7) 4(21.1) 3 (33.3) 0.07
COVID-19 targeted treatment
Azithromycin only 34 (18.8) 17 (14.7) 1(29.7) 5(26.3) 1(11.1) 0.14
Hydroxychloroquine only 41 (22.7) 29 (25) 8 (21.6) 2 (10.5) 2 (22.2) 0.22
49 (27.1) 34 (29.3) 6 (16.2) 6 (31.6) 3 (33.3) 0.35
Azithromycin 4+ Hydroxychloroquine
Remdesivir 57 (31.5) 36 (31) 2 (32.4) 6 (31.6) 3 (33.3) 0.17
ICU Outcomes
Mortality 9 (32.6) 45 (38.8) 7 (18.9) 5(26.3) 2 (22.2) <0.01
(continued on next page)
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Table 2 (continued)

Variables Total Black/African White Hispanics Others* P value
American

Length of Stay, median (IQR)

[range], d

Length of mechanical 7 (2-12) 8 (2-14) 7 (2-12) 6 (2-12) 7 (2-12) 0.17

ventilator days

Length of stay in the ICU 9 (5-18.25) 10 (6-16.25) 8 (4-16) 8 (4-16.5) 8 (4-16) 0.21

Mortality rates were significantly higher in African Americans and Hispanics compared to Whites There were no statistically significant
differences in socio-demographic and inpatient clinical characteristics across the different ethnic groups.

The p-values signify exact 2-sided Chi-Square test results for binary outcomes and Mann-Whitney U test results for continuous out-
comes.

Abnormal LFTs were defined as the elevation of one or more of the following liver enzymes in serum: ALT >40 U/L, AST >40 U/L,
gamma-glutamyltransferase >49 U/L, alkaline phosphatase >135 U/L, and total bilirubin >17.1 umol/L. Reference range for lab
values: Hematocrit (male) - 40.3-53.1%, Hematocrit (female) - 33.6-44.6%, WBC- 3.8 — 10.7 K/mcL, Lymphocyte - 0.5-4.5 K/mcL, Platelet

Data on measurement of Ferritin were missing for 11 patients (6%)
Data on measurement of CRP were missing for 13 patients (7%)

Data on measurement of LDH were missing for 10 patients (6%)

Statically significant p values in bold
ICU: Intensive care unit

148-362 K/mcL, Ferritin 24-336 ng/mL, LDH - 91-180 U/L, D-Dimer- 10-42 U/L
Abbreviations: ACE-l, angiotensin converting enzyme inhibitor; ARB, angiotensin receptor blockers

Data on measurement of D-Dimer were missing for 10 patients (6%)

Data on measurement of Troponins were missing for 21 patients (12%)

*Other races: American Indian or Alaska Native, Asian, and Native Hawaiian or Other Pacific Islander

seen in African Americans and Hispanics compared to
Whites. Additionally, African Americans and Hispanics
were more likely to experience ICU mortality relative
to Whites. Other significant predictors of mortality were
older age (> 65 years), medical history of hypertension,
CKD 3 and above, BMI > 35, and multiple medical
comorbidities.

We found a higher mortality rate in our study than pre-
viously reported in the literature. In a cohort of 85 COVID-
19 patients (26% African Americans) requiring mechani-
cal ventilation, the mortality rate in the African American
population was 27.3%?'. In a study conducted by Auld et
al. in three acute-care hospitals in Atlanta, Georgia, from
March to April 2020 comprising 70% African Americans,
the mortality rate among the mechanically ventilated pa-
tients in the ICU was 35.7%. The authors reported aggre-
gated mortality rate across all ethnicities making it diffi-
cult to determine mortality outcomes attributable to the
African American race’. Similarly, another study cohort
of mechanically ventilated COVID-19 patients with 45%
African Americans admitted to two academic hospitals in
the Midwestern part of the US also reported an aggregated
mortality rate of 20.9%°.

JOURNAL OF THE NATIONAL MEDICAL ASSOCIATION

The COVID-19 pandemic has brought the impact of
race and social inequalities on healthcare outcomes to a
vantage position in recent public health discussions. Di-
verse reasons have been attributed to the disproportion-
ate increase in COVID-19 infection, hospitalization and
mortality rates among Blacks and Hispanics compared
to Whites including structural socio-economic inequities,
relative lack of access to adequate healthcare or delays in
receiving healthcare. In our study, we noted that African
Americans and Hispanics had significantly higher propor-
tion of multiple comorbidities and patients with BMI > 35
kg/m? than Whites which likely contributed to the poorer
outcomes”.

Differential receipt of medical care from low resource
settings among racial and ethnic minority groups have
also been implicated in worse health outcomes’*. How-
ever, this is unlikely the case in our study as all the pa-
tients were afforded the same level of medical treatment
at a safety net hospital which provides care to the un-
derserved, uninsured, under-insured, publicly insured and
low socio-economic population regardless of race. Though
studies have associated inferior healthcare outcomes with
receiving medical care at safety net hospitals®®, such eval-

VOL 114, NO 1, FEBRUARY 2022 23



ASSOCIATION BETWEEN RACE AND RISK OF ICU MORTALITY IN MECHANICALLY VENTILATED COVID-19 PATIENTS AT A SAFETY NET HOSPITAL

Fig. 2. Association between race and mortality in mechanically
ventilated COVID-19 patients adjusted for age and comorbidities.
African Americans were 3 times more likely to die in the ICU compared
to Whites. Age > 65 years, history of CKD 3 and above, Hypertension,
and multiple medical co-morbidities were also significantly associated
with increased risk of ICU mortality.

Variables OR 95% ClI

Race

African Americans vs. Whites —_ 3.1 (1.6,5.5)

Hispanics vs. Whites lo— 13 (1.0,3.9)

Age

2 65 years vs. <65 years % 19 (15,4.1)

Comorbidities

Cerebrovascular Disease o 09 ©6,27)

CKD3 and above — 15 (1.1,4.2)

Obesity (BMI 2 35) —— 16 (1.2,3.3)

Multiple co-morbidities ( >1) —— 36 (2.1,5.7)

Hypertension — 43 (1.8,7.6)

I'PVVV'_""‘!'"T"'—'—V'V'VTWV_‘—‘T"‘TV!‘W_"‘\
0.01 01 1 10

uation is beyond the scope of this study. Given that safety
net hospitals provide care to a substantial proportion of
COVID-19 patients, it will be interesting to evaluate the
impact of receiving care in safety net hospital on outcomes
in COVID-19 infection.

Patients socio-demographics, co-morbidities and inpa-
tient characteristics have been shown to contribute to the
outcomes in hospitalized COVID-19 patients. In our study,
older age, multiple co-morbid conditions, hypertension,
CKD 3 and above and obesity with BMI > 35 kg/m? were
significantly associated with increased risk of mortality in
our study which is consistent with the currently existing
literature?>22:26-27,

We recognize that our study has some limitations. This
was an observational study and there is a likelihood of
confounders not accounted for’®. Also, data was pooled
from a single center in Atlanta, Georgia, therefore our
findings should be interpreted with caution considering in-
stitutional differences and practices in the management of
COVID-19 patients which may impact outcomes.

Furthermore, our results may not be generalizable to
other regions of the country. Lastly, we are unable to con-
trol for possible coding errors on the part of clinicians be-
cause we relied on administrative ICD-9 and ICD-10 codes
for the co-morbid conditions included in this study.

CONCLUSION

Our study demonstrated a high ICU mortality rate in
a cohort of mechanically ventilated patients with se-
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vere COVID-19 infection treated in a safety net hospital.
African Americans and Hispanics had significantly higher
risks of ICU mortality compared to Whites. These study
findings further elucidate the disproportionately higher
burden of COVID-19 infection in African Americans and
Hispanics.
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