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Background
» There is significant heterogeneity in the clinical presentation of COVID-19 infection,
ranging from patients who are asymptomatic to those with severe disease

* |t is important to determine predictors of serious outcomes as patients may decline
rapidly after initially presenting with mild symptoms

* |dentifying predictors of serious outcomes may enable clinicians to deliver appropriate
care to patients early as well as inform interventions to reduce risk of death
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Obijective

* To determine demographic and clinical predictors associated with serious outcomes (i.e.,
critical care, mechanical ventilation, and death) among hospitalized COVID-19 patients in
a large electronic health record (EHR) database that is representative of a geographically
diverse U.S. population
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Data Source: Optum’s COVID-19 EHR database
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Study Population

L

Retrospective cohort study

Patients with COVID-19 infection between January and November 2020

- ICD-10-CM diagnosis code U07.1 -and/or-

— Positive SARS-CoV-2 viral test

Hospitalizations identified by presence of an inpatient healthcare encounter

Cohort entry date was the later of the date of confirmed infection or the date of hospital
admission
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Assessment of Covariates and Outcomes

 Ascertainment of covariates

— Demographic characteristics: on the date of cohort entry

— Comorbidities: in the 21 days prior to cohort entry

— Vital signs, laboratory results, symptoms, diagnoses, treatments: during hospitalization
« Outcome identification

— Critical Care: defined by Current Procedural Terminology, 4t Edition (CPT-4) codes.

— Mechanical ventilation: intubation, ventilation, ECMO defined by CPT-4 and ICD-10 procedure
codes.

— Death: defined by the Social Security Administration’s Death Master File or as indicated within
the medical record.
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Statistical Analysis
» Baseline characteristics were examined overall and according to outcome (critical care,
mechanical ventilation, and death)

 Logistic regression models were used to estimate unadjusted and adjusted odds ratios
(OR) and corresponding 95% confidence intervals (ClI)

— Adjusted models included age, gender, region, race, and week of cohort entry
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Flow Chart

Patients with confirmed
COVID-19, Diagnosis code
January — November 2020 g of U07.1 only
N = 393,733 N = 119,702
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Received Received Died
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Overlap in Patients Experiencing Each Outcome
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Demographic Characteristics: Age

All Hospitalized Patients with COVID-19 Critical Care
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Demographic Characteristics: Sex

All Hospitalized Patients with COVID-19 Critical Care
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Demographic Characteristics: Race

All Hospitalized Patients with COVID-19 Critical Care
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Demographic Characteristics: Ethnicity

All Hospitalized Patients with COVID-19 Critical Care
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Association between Age and Outcomes

Adjusted Odds Ratio, log scale Odds Ratio
Age Groups (©5% Cl)
10-19 yrs
Critical Care == 1.04 (085, 1.286)
“entilation .
Death | 0.02 (0.00,0.14) |
20 - 29 yrs
Critical Care == 0.36 0.32, 0.41)
“entilation = 0.31 D.26, 0.36)
Death —_— 014 D0, 0.20)
30 - 29 yis
Critical Care - 052 047, 0.57)
“entilation . 0.44 {D.39, 0.50)
" Death —_—— 0.27 0.22, 0.33)
Critical Care P
Critical Care - 0.80 0.74, 0.87)
. “entilation = 0.76 {D.70, 0.84)
Ventilation Death s 057 (0.49, 0.55)
B0 - 59 yi=
Critical Care 1.00 jreference)
Death Wentilation 1.00 (reference)
Death 1.00 {reference)
B0 - B9 yi=
Critical Care - 1.6 (1.08,1.24)
“entilation . 1.41 11.31,152)
Death - 1.8900.73, 2.08)
F0- T3 y=
Critical Care - 1.24 1.16,1.33)
“entilation . 1.38 (1.28,1.49)
Death - 248318, 381)
B0 + yis
Critical Care - 1.02 (0.95,1.10)
“entilation .
Death - 761 i6.96, 8.32) |
I 1 1 1 1 1 L I
A 0.0 01 0z 1 2 34 €6 10
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Associations between Other Demographic Variables and Outcomes

Adjusted Odds Ratio, log scale Odds Batio
Demographics (95% CI)
Female
Critical Care ——— 069 0.6a, 0.72)
Wentilation . 067 064, 0.71)
Death —_— 0.70 0.8, 0.73)
Caucasian
Critical Care 1.00 (reference]
Critical Care Wentilation 1.00 (reference]
Ceath 1.00 (reference]
Ventilation African American
Critical Care ——— 082 077, 087
Death “Wentilation 0.84 (0.89,1.00)
Death —_— 0.83 (0.77, 0.88)
Asian
Critical Care 111 (0.897,1.26]
Wentilation = 119 0.03,1.28)
Death 094 (0.80,1.12)
Race Unknown
Critical Care — 1.05 (0.98,1.12)
“Wentilation . 1.21 (1.2, 1.20)
Death _— 110 (1.01,1.20)
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Associations between

Baseline
Comaorhidities
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Wentilation
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Ohesity
Critical Care
Wentilation
Death
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Critical Care
Wentilation
Death

Asthma
Critical Care
Wentilation
Death

Hyperension
Critical Care
Wentilation
Death

CAD
Critical Care
Wentilation
Death

CHF
Critical Care
“Wentilation
Death

Kidney Disease
Critical Care
Wentilation
Death

Liwer Disease
Critical Care
Wentilation
Death

Cancer
Critical Care
Wentilation
Death

Baseline Comorbidities and Outcomes

Adjusted Odds Ratio, log scale

Cdds Ratio
E5% Ch
160 (153,167
164 156,172
1.32 1.25.1.39)
177 E.SEI. 1.86
1.98 (1.88. 208
1192 1.12,1.27
154 (1.44,164)
1.81 (1.70.1.94
1.37 1.28.1.47
121 1.12.1.20)
1.331.23.1.44
0.87 0.79, 087
1.24 (1.19,1.30
115 (1.10.1.21
085 0.81, 0.89)
1.36 (1.28.1.43
142 1.33.151
1.23 1.16,1.31)
183 11.73.184)
212 ﬁ.uu. 226
1.82 1.71.1.94

2.62 251,274)
3.05 (2.90, 3.21
2.92 (2.77. 308

210 &.93. 2.29
2321212, 254
256 (2.31, 2.83)
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Associations between Symptoms During Hospitalization and Outcomes
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Adjusted Odds Ratio, log scale Odds Ratio
Symptoms ([95% CI)

Hypoxemia

Critical Care —— 1.36 (1.30.1.42)

Wentilation . 1.44 1.37,152)

Death —— 116 (1.09,1.22)
Fever

Critical Care — 1.24 1.27,1.41)

Wentilation - 1.28 1.21,1.38)

Death ——— 1.05(0.98,1.12)
Cough

Critical Care — 0.87 i0.81, 0.92)

Wentilation —-— 0.80 {D.74, 0.85)

Death —g— 0.70 (0.65, 0.76)
Nausea

Critical Care e 1.030.588,112)

Wentilation . 0.88 (D.BO, 0.97)

Death —— 0.62 (0.55, 0.70)
Malaise

Critical Care —— 1.48 (1.40,1.57)

Wentilation ] 1.43 (1.34,152)

Death —— 0.89 (0.84, 0.986)
Dyspnea

Critical Care — 1.42 11.36,1.48)

Wentilation —= 1.68 (1.59,1.78)

Death —— 118 (1.12,1.25)
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Associations between Diagnoses During Hospitalization
and Outcomes
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Diagnoses
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Associations between Lab Tests During Hospitalization and Outcomes

Odds Ratio

8
Lactate dehydrogenase
6.97 (6.23, 7.79)
6.84 (6.16, 7.58)
6 o
D-dimer
35, 5.19
’ ) . 6.07 (5.21, 7.08)
4 - 5.90 (5.19, 6.71)
% 4.34 (3.89, 4.84)
2= 14
w 4
2
o]
<215 215-277 277-349 349-466 > 466
LDH U/L
Critical Care Ventilation Death 2
< 250 230-370 370-590 590-1030 >1030
D-Dimer ng/mL (DDU)
:%\ Critical Care - Ventilation Death
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Associations between Treatments Received During Hospitalization and
Outcomes

Adjusted Odds Ratio, log scale Odds Ratio
Treatments {35% CI)
Chlaragine/Hydroxychloragine
Critical Care —— 1.36 1.26,1.48
“Wentilation . 1.85 1.80, 21 2}
Death — 117 .07, 1.27)
LopinavidRitonawir
Critical Care = 215 1.75, 263
“Wentilation . 224 1.81, 2.?6}
Death —_— 216 01.73, 2.71)
Femdesivir
Critical Care s 1.98 (1.87, 2.09
Wentilation = 2.66 12.50, 2.83}
Death == 1.62 (1.52,1.74)
Dexamethasone
Critical Care —— 1.85(1.76, 1 .EIE}
. “entilation . 3.09 (290, 3.28
Critical Care Death —_ 1.71 161,183
ACEs /AREs
Critical Care —— 0.84 {0.80, U.SEI}
o “Wentilation . 0.87 0.91,1.02
Ventilation Death —_ 0.57 (054, 0.61)
Anticoagulants
Erritic_lal Care —— 12519 gg 12182}
entilation - . BE, 2.
Death Death =5 101 (0,94, 1.08)
Immunosuppressants
Critical Care —— 2992737, 3.2d}
“Wentilation = 4.0213.71,4.36
Death = 2.20 (2.00, 2.42)
Antibacterials for Systeric Use
Critical Care —-— 1.79 g.?ﬂ, 1 .88}
“entilation . 3.34 1313, 356
Death —— 217 (2.03, 2.3)
Antivirals for Systemic Use
Critical Care — 1.67 1501 .85}
“Wentilation . 1.87 (168, 2.08
Death e — 1.68 (1.48, 1.90)
Caorticostaroids for Systemic Use
Critical Care —-— 2.00 1.92, 2.09}
Wentilation = 3.81 281,401
Death == 2.07 .96, 2.18)
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Discussion

« We found that African Americans were at lower risk of experiencing an outcome
compared to Caucasians

— Despite a higher likelihood of getting and being hospitalized with COVID-19

» Hypertension was positively associated with receipt of critical care and mechanical
ventilation, but inversely associated with mortality after adjusting for age and other
demographics

« With the exception of ACEs/ARBs, we observed that many treatments received during
hospitalization were associated with higher odds of receipt of critical care, mechanical
ventilation, or death

— Most medications, particularly those that were investigational, were only recommended for use
among patients with severe disease
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Limitations

* The presence of a diagnosis code in the EHR data may not represent the actual
presence of disease

— We assumed the absence of a diagnosis code meant the patient did not have the disease

» Health care encounters with medical providers who do not contract with Optum would not
be observed

— It is possible that some comorbidities and medications may not have been captured
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Conclusion

- We identified many clinical characteristics that were associated with receipt of
critical care, mechanical ventilation, and death among patients hospitalized with
COVID-19

» Future studies should move toward causal inference
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