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Risk of Adverse Outcomes in Hospitalized Patients With
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ABSTRACT. Objective. To examine the effect of autoimmune (Al) disease on the composite outcome of intensive care
unit (ICU) admission, intubation, or death from COVID-19 in hospitalized patients.
Methods. Retrospective cohort study of 186 patients hospitalized with COVID-19 between March 1, 2020,
and April 15, 2020 at NewYork-Presbyterian Hospital/Columbia University Irving Medical Center. The
cohort included 62 patients with Al disease and 124 age- and sex-matched controls. The primary outcome
was a composite of ICU admission, intubation, and death, with secondary outcome as time to in-hospital
death. Bascline demographics, comorbidities, medications, vital signs, and laboratory values were collected.
Conditional logistic regression and Cox proportional hazards regression were used to assess the association
between Al disease and clinical outcomes.
Results. Patients with Al disease were more likely to have at least one comorbidity (87.1% vs 74.2%,
P = 0.04), take chronic immunosuppressive medications (66.1% vs 4.0%, P < 0.01), and have had a solid
organ transplant (16.1% vs 1.6%, P < 0.01). There were no significant differences in ICU admission (13.7%
vs 19.4%, P = 0.32), intubation (13.7% vs 17.7%, P = 0.47), or death (16.1% vs 14.5%, P = 0.78). On mul-
tivariable analysis, patients with Al disease were not at an increased risk for a composite outcome of ICU
admission, intubation, or death (OR ;0-79,95% CI10.37-1. 67). On Cox regression, Al disease was not asso-
ciated with in-hospital mortality (HR ,0.73,95% CI0.33-1.63).
Conclusion. Among patients hospltahzed with COVID-19, individuals with Al disease did not have an
increased risk of a composite outcome of ICU admission, intubation, or death.
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In January 2020, severe acute respiratory syndrome corona-
virus 2 (SARS-CoV-2) was isolated and identified as the novel
pathogen causing the coronavirus disease 2019 (COVID-19)".
In the following months, SARS-CoV-2 spread rapidly to over
200 countries and has spanned the clinical spectrum of disease,
ranging from asymptomatic infection to respiratory failure and
death?**>. Although several cohort studies have presented char-
acteristics and outcomes for patients with COVID-19*>678210,
few studies have focused on the impact on those hospitalized
who also had autoimmune (AI) disease!!!213141516.17,

It has been suggested that a hyperinflammatory response to
COVID-19 (cytokine storm) may lead to a more severe disease
course'®. Accordingly, a retrospective study of 150 COVID-19
cases from Wuhan, China found that increased levels of inflam-
matory markers, such as ferritin and IL-6, were associated with
an increase in overall mortality®. Since patients with Al disease
have underlying immune dysregulation, it is important to
examine how COVID-19 affects their risk of adverse outcomes,

Janowitz Division of Gastroenterology, Icahn School of Medicine ar Mount
Sinai, New York NY, 1468 Madison Ave, Annenberg RM S-12, New York,
NY 10029. Email: adam.faye@mountsinai.org.

Accepred for publication October 8, 2020.

including those on chronic immunosuppression.

In a recent matched cohort study by D’Silva, ez 4/, the authors
examined adverse outcomes among COVID-19 patients with Al
disease and found similar rates of hospitalization and mortality,
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but an increased risk of respiratory failure among patients with
Al disease''. However, only a small number of patients with Al
disease (n = 23) were hospitalized, which limits the evaluation
of these outcomes. As such, we aimed to analyze a large cohort
of hospitalized patients with both Al disease and COVID-19 in
order to further assess differences in hospital presentation and
clinically relevant outcomes, such as intubation, intensive care
unit (ICU) admission, and death.

MATERIALS AND METHODS

Matched cobort study design. We conducted a retrospective cohort study
examining patients, both cases and controls > 18 years, who presented to
NewYork-Presbyterian  Hospital/Columbia  University Irving Medical
Center from March 1, 2020, to April 15, 2020. Only patients found to be
positive for SARS-CoV-2 on reverse transcriptase PCR (RT-PCR) were
included for analysis. Al disease, including immune-mediated inflammatory
diseases (IMID) such as inflammatory bowel disease and spondyloarthritis,
was initially identified based on the International Classification of Diseases,
10th revision, criteria from all hospitalized patients with COVID-19 during
this time period, with records that were reviewed manually for confirma-
tion. Patients were then classified based on the presence or absence of Al
disease (all included AT diseases are presented in Supplementary Table 1,
available from the authors on request).

As part of our matched cohort study, each patient with Al discase was
binned with all non-AI disease age- and sex-matched controls. Two controls
were chosen for each patient with Al disease using a random number gener-
ator (matched 2:1, control: AI). All data elements were then manually
retrieved from the electronic health record (EHR) to ensure accuracy.

Primary outcome. The primary outcome was a composite of adverse events
comprising death, intubation, or admission to an ICU. The secondary
outcome was the time to in-hospital death.

Covariables and exposures of interest. Demographics collected included age,
sex, race, and ethnicity. Additional exposure factors, such as BMI, smoking
status, and prior solid organ transplant, were ascertained. Comorbidities
relevant to COVID-19 [i.e., hypertension (HTN), chronic obstructive
pulmonary disease, asthma, interstitial lung disease, DM, chronic kidney
discase (CKD), coronary artery disease, heart failure, or active malig-

nancy]*>"

were recorded, then subsequently categorized based on the
number of underlying comorbid conditions (0, 1, > 2). Home medications
were manually reviewed and were only classified as “home medications” if
used for at least 1 month and continued prior to admission. Medications
that were initiated for suspected/confirmed COVID-19 were not included
as “home medications.” Presenting symptoms, vital signs, and lab values, as

well as inpatient treatments, were also obtained from the EHR.

Statistical approach. When comparing baseline characteristics and indi-
vidual outcomes (intubation, ICU, death) between patients with Al discase
and controls, we used the Cochran-Mantel-Haenszel test and univariable
conditional logistic regression for categorical and continuous variables,
respectively. To identify factors associated with our composite outcome
(intubation/ICU/death), we used the chi-square test, or Fisher exact
test if the expected count was < 5. Continuous variables were reported as
medians and IQR, and compared using the Wilcoxon rank-sum test. We
then performed multivariable conditional logistic regression to evaluate
factors independently associated with our composite outcome, with the
model including all variables P < 0.2 on univariable analysis. Al discase was
included in the multivariable model z priori.

Kaplan-Meier analysis was performed when assessing the outcome of
death alone, with the log-rank test used to measures differences. Multivariate
Cox proportional hazards models were also used to characterize time to
death, with adjustment of all included variables. All P values are 2-sided
with an « level of 0.05, and statistical analysis was performed with Stata

15.1 (StataCorp). The Institutional Review Board at Columbia University
Medical Center approved this study (AAAS9860).

RESULTS

Baseline characteristics. We identified 62 patients with Al
disorders and COVID-19 admitted to the hospital between
March 1, 2020, and April 15, 2020 (Supplementary Figure 1,
available from the authors on request). Of the AI disorders
included (Supplementary Table 1), rheumatoid arthritis was the
most represented with 16 (25.8%) patients admitted, followed
by sarcoidosis with 8 (12.9%).

Among the 186 patients included in the analysis, there were
no significant differences in BMI or smoking status between
patients with AI disease and their non-Al disease age- and
sex-matched controls (Table 1). Patients with Al disease were
more likely to report White race/ethnicity versus patients
without AI disease, who were more likely to report being
Hispanic or Black (P =0.01). Patients with Al disease were more
likely to have at least 1 comorbidity and were more likely to have
HTN (75.8% vs 60.5%, P = 0.03). Among the other comor-
bidities included, there were no significant differences between
the prevalence of underlying respiratory diseases, DM, CKD,
cardiac disease, or active malignancy.

When comparing transplantation history between the 2
groups, patients with Al disease had a significantly higher
history of solid organ transplant compared to controls (16.1% vs
1.6%, P < 0.01), with the majority of transplant patients (75%)
continuing home immunosuppressive medications as inpatients.
As expected, a higher proportion of individuals with AI disease
compared to controls were on chronic immunosuppression prior
to admission (66.1% vs 4.0%, P < 0.01), with a complete list of
the medications noted in Supplementary Table 2 (available from
the authors on request). For those that were on chronic corti-
costeroids (CS), the majority (73.3%) were on low-dose CS
(budesonide, < 10 mg prednisone). Of note, patients with Al
disease were also more likely to be on long-term hydroxychlo-
roquine (HCQ) therapy than their matched controls (11.3% vs
0.0%, P < 0.01; Table 1).

When assessing symptoms present on admission (Supple-
mentary Table 3, available from the authors on request), there
did not appear to be any significant differences in constitutional,
neurologic, pulmonary, or gastrointestinal symptoms between
the 2 populations. Additionally, there was no statistical differ-
ence in clinical presentation between cases and controls, as
initial vital signs and laboratory values were similar (Table 1).
However, during their hospital course, a greater proportion of
patients with Al disease were given CS compared to controls
(27.4% vs 10.5%, P < 0.01). The majority (76.5%) of patients
with AI disease receiving inpatient CS were continuing their
home dose, in comparison to the non-Al disease group in which
the majority (92.3%) were newly initiating corticosteroids for
COVID-19. There were no significant differences in any other
administered inpatient treatments, including HCQ, azithro-
mycin, or tocilizumab.

Median length of stay was not noted to be significantly
longer in the AI group compared to the control group (7 vs 5
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Table 1. Univariable analysis of demographic information (age-/sex-matched) stratified by autoimmune disease in
186 hospitalized patients testing positive for SARS-CoV-2.

No Autoimmune Autoimmune P
Disease, n = 124 Disease, n = 62
Age, yrs
18-30 6(4.8) 3(4.8)
31-44 6(4.8) 3(4.8)
45-59 32(25.8) 16 (25.8)
60-74 54 (43.6) 27 (43.6)
>75 26 (21.0) 13 (21.0)
Sex
Male 48(387) 24 (38.7)
Female 76 (61.3) 38 (61.3)
Race/ethnicity 0.01
White 26 (21.0) 24 (38.7)
Hispanic 61 (49.2) 17 (27.4)
Black 14 (11.3) 5(8.1)
Other/not listed 23 (18.6) 16 (25.8)
BMI 0.29
<185 6 (4.8) 1(1.6)
18.5-24.9 18 (14.5) 10 (16.1)
>25-29.9 36 (29.0) 25 (40.3)
30-39.9 38 (30.7) 18 (29.0)
> 40 26 (21.0) 8 (12.9)
Comorbidities
None 32(25.8) 8 (12.9) 0.03
HTN 75 (60.5) 47 (75.8) 0.03
COPD/asthma/ILD 20 (16.1) 14 (22.6) 0.28
DM2 38 (30.7) 14 (22.6) 0.26
CKD 14 (113) 11(17.7) 0.23
CAD/HF 25(202) 15 (24.2) 0.54
Active cancer 6(4.8) 4(6.5) 0.66
Smoking 0.46
Never 103 (83.1) 49 (79.0)
Current 4(3.5) 1(1.6)
Former 17 (13.7) 12 (20.0)
Solid organ transplant <0.01
No 122 (98.4) 52 (83.9)
Yes 2(1.6) 10 (16.1)
Home medications
Immunosuppression 5 (4.0) 41 (66.1) <0.01
Long-term HCQ 0(0.0) 7(11.3) <0.01
ACEi/ARB 33 (26.6) 21(33.9) 0.31
Statin 41(33.1) 28 (45.2) 0.07
NSAID 34 (27.4) 21(33.9) 0.30
Inpatient medications
HCQ 61 (49.2) 37(59.7) 0.17
Azithromycin 43 (34.7) 22 (35.5) 0.92
Tocilizumab 5 (4.0) 2(3.2) 0.79
Corticosteroids 13 (10.5) 17 (27.4) <0.01
Remdesivir 2(1.6) 0 (0.0)
Symptoms at admission
Constitutional 96 (89.7) 46 (86.8) 0.50
Neurologic 29(27.1) 9(17.0) 0.09
Pulmonary 90 (84.1) 43 (81.1) 0.55
Gl 51(47.7) 29 (54.7) 0.66
Initial vital signs
Tmaxin24h 0.16
<38°C 47 (37.9) 30 (48.4)
> 38°C 77 (62.1) 32 (51.6)
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Table 1. Continued.

No Autoimmune
Disease, n = 124

Autoimmune P
Disease, n = 62

Lowest BP in 24 h, systolic 0.90
<100 33 (26.6) 16 (25.8)
100-130 80 (64.5) 37 (59.7)
> 130 11(8.9) 9 (14.5)
Admission HR 0.07
<100 73 (58.9 28 (45.2)
> 100 S1(41.1 34 (54.8)
Admission RR 0.12
<20 96 (77.4) 41 (66.1)
>20 28 (22.6) 21 (33.9)
O, support on ER presentation 0.21
Room air 105 (84.7) 48 (77.4)
Nasal cannula 11 (8.9) 10 (16.1)
Nonrebreather 7 (5.7) 3(4.8)
Intubation 1(1.6)
Initial laboratory values, median (IQR)
WBC, /pL 7.0 (5.2-9.3) 7.3 (5.5-10.4) 0.18
Lymphocyte count, % 15.9 (8.7-22.0) 13.2 (8.7-22.1) 0.32
ESR, mm/h 74 (44.0-97.0) 62 (48.5-100) 0.94
CRP, mg/L 99.1 (50.5-181.5) 93.8 (43.9-197.1) 0.81
PCT, ng/mL 0.2 (0.1-0.5) 0.2 (0.12-0.52) 0.41
IL-6, pg/mL 26.8 (5.0-96.9) 16.0 (5.0-68.9) 0.17
Ferritin, ng/mL 6465 (234.7-1039.0)  526.8(2333-807.5)  0.14
D-dimer, ug/mL 1.2 (0.8-1.9) 1.3 (0.8-2.9) 0.17
LDH, U/L 398 (285.0-556.0) 395 (257.0-516.0) 0.30
CK, U/L 117.0 (71.0-300.0) 119.5(70.0-2940)  0.36
LOS, days, median (IQR) 5.0 (1.0-10.0) 7.0 (3.0-12.0) 0.26
Intubation 0.47
No 107 (86.3) 51(82.3)
Yes 17 (142) 11(17.7)
ICU admission 0.32
No 107 (86.3) 50 (80.7)
Yes 17 (13.7) 12 (19.4)
Death 0.78
No 104 (83.9) 53 (85.5)
Yes 20 (16.1) 9 (14.5)

Values are presented as n (%) unless otherwise stated. ACEi: angiotensin-converting enzyme inhibitor; ARB:
angiotensin II receptor blocker; BP: blood pressure; CAD: coronary artery disease; CK: creatine kinase; CKD:
chronic kidney disease; COPD: chronic obstructive pulmonary disease; CRP: C-reactive protein; DM2: type
2 diabetes mellitus; ER: emergency room; ESR: erythrocyte sedimentation rate; GI: gastrointestinal; HCQ:
hydroxychloroquine; HF: heart failure; HR: heart rate; HTN: hypertension; ICU: intensive care unit; ILD:
interstitial lung disease; IL: interleukin; LDH: lactate dehydrogenase; LOS: length of stay; NSAID: nonsteroidal
antiinflammatory drug; PCT: procalcitonin; RR: respiratory rate; Tmax: maximum temperature; WBC: white

blood cell.

days, P =0.26), even when only assessing the 141 patients alive
and discharged during the study period (5 vs 4 days, P = 0.22).
A rtotal of 29 deaths out of 186 patients were noted (15.6%),
with similar outcomes between the Al disease group and the
controls, and no differences in intubation rates (17.7% vs 13.7%,
P =0.47),ICU admissions (19.4% vs 13.7%, P = 0.32), or rates
of death (14.5% vs 16.1%; P = 0.78). Of note, only 1 patient was
admitted to the ICU but not intubated, and all patients placed
in hospice care during their admission died within the hospital.

Univariable and multivariable analysis of composite outcome
(intubation/ICU/death). On univariable analysis, the presence

of Al disease among patients hospitalized with COVID-19 was
not associated with our composite outcome of intubation, ICU,
or death (P = 0.63; Table 2). Similarly, we found that patients
on long-term immunosuppression, including biologics, were
also not at increased risk for adverse outcomes (25.0% vs 23.9%,
P = 0.88). Predictors of adverse outcomes included older age
(P < 0.01) and the presence of HTN (P = 0.04) or cardiovas-
cular discase (P = 0.04). Conversely, having no comorbidities
was associated with a lower risk of an adverse event (P = 0.04).
Of note, inpatient treatment with HCQ (2 = 0.02) or new initi-
ation of a CS (P = 0.04) were associated with adverse outcomes.
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Table 2. Univariable analysis of adverse outcome (intubation/ICU/death) in all admitted SARS-CoV-2-positive

patients.
No Adverse Adverse Outcome,
Outcome, n = 140 n=46 r
Age, yrs
18-30 9 (6.4) 0(0.0) <0.01
31-44 8(57) 122)
45-59 41(29.3) 7(15.2)
60-74 62 (44.3) 19 (41.3)
>75 20 (14.3) 19 (41.3)
Sex
Male 53(37.9) 19 (413) 0.68
Female 87 (62.1) 27 (58.7)
Race/ethnicity
White 35 (25.0) 15 (32.6) 033
Hispanic 64 (45.7) 14 (30.4)
Black 13 (9.3) 6(13.0)
Other/not listed 28(20.0) 11 (23.9)
BMI
<185 4(2.9) 3(6.5) 0.28
18.5-24.9 18 (12.9) 10 (21.7)
>25-29.9 49 (35.0) 12 (26.1)
30-39.9 45 (32.1) 11(23.9)
> 40 24(17.1) 10 (21.7)
Autoimmune disease
No 92 (65.7) 32 (69.6) 0.63
Yes 48 (34.3) 14 (30.4)
Comorbidities
None 35(25.0) 5(10.9) 0.04
HTN 86 (61.4) 36 (78.3) 0.04
COPD/asthma/ILD 27(19.3) 7(15.2) 0.54
DM2 37 (26.4) 15 (32.6) 0.42
CKD 19 (13.6) 6(13.0) 0.93
CAD/HF 25 (17.9) 15 (32.6) 0.04
Active cancer 8(5.7) 2 (4.4) 0.72
Smoking
N 119 (85.0) 33(717) 0.09
Current 3(2.1) 2 (4.4)
Former 18 (12.9) 11 (23.9)
Solid organ transplant
No 130 (92.9) 44 (95.7) 0.50
Yes 10 (7.1) 2 (4.4)
Home medications
Immunosuppression 35 (25.0) 11 (23.9) 0.88
Biologics 10 (7.1) 1(2.2) 0.22
cs 21 (15.0) 9(19.6) 0.45
Long-term HCQ 6(4.3) 1(2.2) 0.45
ACEi/ARB 38 (27.1) 16 (34.8) 032
Seesdin 51 (36.4) 18 (39.1) 0.74
NSAID 40 (28.6) 15 (32.6) 0.60
Inpatient medications
HCQ 67 (47.9) 31(67.4) 0.02
Azithromycin 46 (32.9) 19 (41.3) 0.30
Tocilizumab 3(2.1) 4(8.7) 0.06
cs 6(43) 6(13.0) 0.04
Remdesivir 0 (0.0) 2 (4.4) 0.06
Symptoms at admission
Constitutional 115 (89.8) 27 (84.4) 0.38
Neurologic 34 (26.6) 4(12.5) 0.07
Pulmonary 108 (84.4) 25(78.1) 0.40
GI 68 (53.1) 12 (37.5) 0.11
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Table 2. Continued.

No Adverse Adverse Outcome,
Outcome, n = 140 n =46 P
Initial vital signs
Tmaxin24 h
<38°C 55(39.3) 22 (47.8) 0.31
>38°C 85 (60.7) 24(522)
Lowest BP in 24 h, systolic
<100 29 (20.7) 20 (43.5) <0.01
100-130 94 (67.1) 23 (50.0)
> 130 17 (12.1) 3(6.5)
Admission HR
<100 77 (55.0) 24(52.2) 0.74
> 100 63 (45.0) 22 (47.8)
Admission RR
<20 113 (80.7) 24 (522 <0.01
>20 27(19.3) 22 (478
O, support on ER presentation
Room air 127 (90.7) 26 (56.5) <0.01
Nasal cannula 12 (8.6) 9(19.6)
Nonrebreather 1(0.7) 9(19.6)
Intubation 0(0.0) 2 (4.4)
Initial lab values, median (IQR)
WBC, /uL 6.7 (5.1-9.1) 8.4 (5.8-13.9) <0.01
Lymphocyte count, % 16.6 (10.0-23.1) 10.8 (7.0-18.6) <0.01
ESR, mm/h 65.0 (43.0-96.5) 30.7 (55.5-102.5) 0.06
CRP, mg/L 88.9 (41.7-173.3) 152.7 (92.4-222.2) <0.01
PCT, ng/mL 0.14 (0.1-0.3) 0.48 (0.2-12) <0.01
IL-6, pg/mL 15.0 (5.0-41.0) 75.2 (16.0-164.7) <0.01
Ferritin, ng/mL 589.0 (217.3-972.0)  625.8 (374.3-1117.0) 0.31
D-dimer, ug/mL 1.06 (0.8-1.7) 1.88 (0.9-3.2) <0.01
LDH, U/L 3735 (274.0-514.0)  458.0 (333.0-661.0) 0.02
CK, U/L 110.5 (62.0-285.0)  146.0 (77.0-403.0) 0.17

* Excluding patients continued on home CS dosing. Values are presented as n (%) unless otherwise stated. ACEi:
angiotensin-converting enzyme inhibitor; ARB: angiotensin IT receptor blocker; BP: blood pressure; CAD: cor-
onary artery disease; CK: creatine kinase; CKD: chronic kidney disease; COPD: chronic obstructive pulmonary
disease; CRP: C-reactive protein; CS: corticosteroids; DM2: type 2 diabetes mellitus; ER: emergency room; ESR:
erythrocyte sedimentation rate; GI: gastrointestinal; HCQ: hydroxychloroquine; HF: heart failure; HR: heart
rate; HTN: hypertension; ICU: intensive care unit; ILD: interstitial lung disease; IL: interleukin; LDH: lactate
dehydrogenase; NSAID: nonsteroidal antiinflammatory drug; PCT: procalcitonin; RR: respiratory rate; Tmax:

maximum temperature; WBC: white blood cell.

Patients with a higher incidence of adverse outcomes also
had higher median white blood cell count, procalcitonin level,
and proinflammatory laboratory profiles, including higher
C-reactive protein, interleukin 6 levels, and D-dimer, but were
noted to have a lower lymphocyte count on admission (2 < 0.01
for all mentioned laboratory values; Table 2).

On multivariable analysis using conditional logistic regres-
sion, the presence of Al disease was not a significant risk factor
for adverse outcomes among hospitalized COVID-19 patients,
when adjusting for smoking and comorbidities, as compared to
age- and sex-matched controls (ORadj 0.79, 95% CI 0.37-1.67,
P =0.53; Table 3). On sensitivity analysis, when including BMI
and race/ethnicity in our model, we similarly found that Al
disease was not associated with adverse outcomes (ORauli 0.67,

95% C10.25-1.80, P = 0.43; data not shown).
Coxproportional hazards assessing time to death. On Kaplan-Meier

Table 3. Conditional logistic regression of adverse outcome (intubation/
ICU/death) in all patients admitted with COVID-19.

Adjusted OR (95% CI)*

Autoimmune disease

No (Ref.)

Yes 0.79 (0.37-1.67)
Comorbidities

None (Ref.)

1 1.44 (0.37-5.62)

>2 1.74 (0.51-6.00)
Smoking

Never (Ref)

Current 3.06 (0.22-43.61)

Former 5.21 (0.87-31.40)

* Adjusted for all variables in the table. COVID-19: coronavirus disease 2019.
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analysis, although there was increased time to death among
patients with Al these results were not statistically signifi-
cant (log-rank = 0.47; Figure 1), with a HR of 0.73 (95% CI
0.33-1.63, P = 0.45; Table 4) when adjusting for smoking and
comorbidities. On sensitivity analysis, when including BMI and
race/ethnicity in our model, we found similar resules (HR 045,
95% CI10.18-1.13, P = 0.09). Additionally, when only mcludmg
the 170 patients discharged or deceased, we observed similar
findings (log-rank: 0.08; Supplementary Figure 2, available from
the author on request).

DISCUSSION

In our study, we found that patients with Al disease hospital-
ized with COVID-19 had a similar constellation of presenting
symptoms, vital signs, and lab values, and had similar lengths
of stay compared to matched controls. Further, AI disease did
not increase the risk of adverse outcomes and was not associated
with an increased hazard of death when adjusting for relevant

clinical variables.
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Figure 1. Kaplan-Meier curve examining death, stratified by the presence or
absence of autoimmune discase in all 186 patients, with 16 patients cen-

sored as of April 29, 2020. Al: autoimmune.

Table 4. Cox proportional hazards examining time to death among the 186
included patients.

Adjusted HR (95% CI)*

Autoimmune disease

No (Ref.)

Yes 0.73 (0.33-1.63)
Comorbidities

None (Ref.)

1 108 (0.31-3.75)

>2 0.93 (0.31-2.84)
Smoking

Never (Ref.)

Current 1.40 (0.18-10.6)

Former 1.86 (0.83-4.19)

* Adjusted for all variables in the table.

In an initial study by Haberman, ez 4/, 86 COVID-19 (59
confirmed and 27 suspected) patients with IMID were found
to have a similar incidence of hospitalization compared to the
general New York City population; however, no comparator arm
was used to make inferences specific to Al disease and only 14
patients were hospitalized®. More recently, a study by D’Silva,
et al built upon this by assessing 52 patients with rheumatic
diseases and comparing them to 104 matched controls, though
only a small number were hospitalized (n = 23), which limited
the assessment of in-hospital outcomes!’.

In our present study, we specifically looked to assess the
outcomes of hospitalized COVID-19 patients with and without
Al disease. As such, we analyzed 62 hospitalized COVID-19-
positive Al disease cases and compared them to 124 hospitalized
age- and sex-matched COVID-19—positive controls without
Al disease (all RT-PCR confirmed). On baseline characteris-
tics, we found that individuals with AI disease tended to have
more comorbidities than their matched controls, particularly
HTN and a history of solid organ transplant. Further, a high
proportion of patients with Al were taking chronic immunosup-
pressive medications (66.1%). Although immunosuppression
is currently being used as a potential therapy for COVID-19%,
data looking at outcomes among patients on chronic immuno-
suppression remains sparse. In a recent study of 90 solid organ
transplant patients on chronic immunosuppression, Pereira, ez
al found that transplant recipients who developed COVID-19
overall had a severe disease course?”. However, a small study by
Cavagna, ¢t a/ found that calcineurin inhibitors were associated
with a mild course of disease?. Within our study, we also reas-
suringly found that long-term immunosuppression, including in
patients with Al, was not significantly associated with adverse
outcomes. When long-term immunosuppression was stratified
by high and low doses, there was also no difference in adverse
outcomes*. Additionally, we found that outpatient CS use
was not associated with adverse outcomes. This is in line with
prior studies showing that among patients with COVID-19 ill
enough to become hospitalized, home CS use may no longer be a
risk factor for severe outcomes®. When only examining patients
taking biologics, similar results were seen. This is in accordance
with recently published data from international registries of
patients with rheumatic and inflammatory bowel diseases, which
found that biologics were not associated with increased severity
of disease®®.

On admission, individuals with AI disorders had similar
symptoms, vital signs, and laboratory values, including those
suggestive of cytokine storm, compared to their matched
controls; this is analogous to findings observed by D’Silva,
et al''. Patients with Al disease, however, were more likely to
receive CS during their hospital course, which was largely driven
by the continuation of their home CS regimens. Of note, we
did find that inpatient initiation of CS or HCQ was associated
with adverse outcomes, though this is likely a marker of disease
severity (higher acuity patients were more likely to receive these
medications).

When assessing disease outcomes, recent reports have been
conflicting, with some studies noting a higher risk of respiratory
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failure among patients with rheumatic disease hospitalized
with COVID-19'"*¥. In our study, which represents one of
the largest inpatient samples of Al disease patients to date, we
observed no differences in the risk of intubation, ICU admis-
sion, or death between patients with Al disease and matched
controls. Further, after adjusting for smoking and comorbidities,
as well as the clinically relevant variables of race/ethnicity and
BMI3112829303L32 we found that patients with Al disease were
not at higher risk for the composite outcome of intubation, ICU
admission, or death compared to controls.

Although some studies have suggested a higher risk of respi-
ratory failure in patients with autoimmune disease, most have
not observed an increase in overall mortality!"!%. In accordance
with this, when assessing time to death, we found that patients
with Al disease did not have an increased HR. Additionally,
we observed no significant difference in length of stay between
patients with AI disease and controls, which has been similarly
reported in these prior studies. As such, our findings provide
reassurance that hospitalized COVID-19 patients with Al
disorders, including those on immunosuppressive therapy, do
not appear to be at significantly higher risk for adverse clin-
ical outcomes compared to hospitalized COVID-19-positive
controls without AI disease. In addition, we did not observe
significant differences in clinical presentation, suggesting that
hospitalized COVID-19 patients with Al disease may not be
at increased risk for cytokine storm. While this may be a result
of chronic immunosuppressive therapy, further investigation is
needed.

Our study has limitations. Given our available sample size,
we had sufficient power to detect an increased risk of adverse
outcomes with an OR 2 1.72. It is possible that a more modest
risk could be present, though our findings suggest a nonsignifi-
cant trend towards a lower overall risk. Although we included a
broad range of Al disorders, we were unable to perform stratified
analyses by each disorder due to the limited number of patients
with AT hospitalized with COVID-19. As such, the heteroge-
neity of these disorders may mask differential risks between them.
Nonetheless, given the rarity of these disorders in the hospital-
ized COVID-19 population, and the critical need for data to
help guide clinical practice in the context of this pandemic,
we believe these analyses provide valuable insights into the
management of individuals with AI conditions diagnosed with
COVID-19. Additionally, because many patients did not have
race/ethnicity listed in the EHR, we were unable to accurately
match on this variable. On univariable analysis, however, race/
ethnicity did not appear to be an independent predictor of our
primary outcome. Finally, this was a single-center study, which
might limit the generalizability of our results.

This is one of the largest inpatient cohorts to date that exam-
ines the association of Al disorders with clinical outcomes of
COVID-19. A particular strength is the use of a matched cohort
design for the execution of our study. The age- and sex-matched
controlled design reduces bias, since age and sex play important
roles in the development of many Al disorders and in outcomes
related to COVID-19. Thus, by ensuring an equal distribution
of these variables among both groups, we were able to mitigate

their potential effects as confounders. In addition, we included a
secondary analysis which allowed us to further evaluate the asso-
ciation between Al disease and time to death. Finally, all data for
our analysis were manually extracted and reviewed for accuracy
(including the distinction between outpatient HCQ initiation
for COVID-19 vs long-term use as a treatment agent for under-
lying AI disorders), which helps ensure the validity of this large
dataset. Multivariable analysis was then performed in order to
adjust for factors associated with our composite outcome.

In conclusion, we found that among patients hospitalized
with COVID-19, individuals with AI disease, and those on
chronic immunosuppressive therapy did not have an increased
risk of adverse events, such as ICU admission, intubation, and
death. Additional research is needed to better characterize the
management of individuals with AI conditions in the context
of COVID-19, particularly with regard to the use of additional

immunosuppression in the inpatient setting.
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