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Supplemental 1: Strengthening the reporting of observational studies in epidemiology (STROBE) Checklist
	[bookmark: bold1][bookmark: italic1][bookmark: bold2][bookmark: italic2][bookmark: bold3][bookmark: italic3][bookmark: bold4][bookmark: italic4][bookmark: italic5]
	Item No
	Recommendation

	 Title and abstract
	1
	(a) Indicate the study’s design with a commonly used term in the title or the abstract
Real-World Evaluation of Early Remdesivir in High-Risk COVID-19 Outpatients During Omicron including BQ.1/BQ.1.1/XBB.1.5: A Retrospective Cohort Study

	[bookmark: bold6][bookmark: italic7]
	
	(b) Provide in the abstract an informative and balanced summary of what was done and what was found
Abstract provided on pages 2-3.

	[bookmark: bold7][bookmark: italic8]Introduction

	[bookmark: bold8][bookmark: italic9][bookmark: bold9][bookmark: italic10]Background/rationale
	2
	Explain the scientific background and rationale for the investigation being reported-
Introduction on Page 3-4

	[bookmark: bold10][bookmark: italic11]Objectives
	3
	State specific objectives, including any prespecified hypotheses.
Included in the introduction, Page 4, Lines 103-104.

	[bookmark: bold11][bookmark: italic12]Methods

	[bookmark: bold12][bookmark: italic13]Study design
	4
	Present key elements of study design early in the paper
Provided in the methods on Pages 4-5, lines 107-151.

	[bookmark: bold13][bookmark: italic14]Setting
	5
	Describe the setting, locations, and relevant dates, including periods of recruitment, exposure, follow-up, and data collection.
Provided in the methods on Pages 4-5, lines 107-151.

	Participants
	6
	(a) Give the eligibility criteria, and the sources and methods of selection of participants. Describe methods of follow-up
Provided in the methods on Pages 5, lines 120-130.

	[bookmark: bold14][bookmark: italic15]
	
	(b) For matched studies, give matching criteria and number of exposed and unexposed.
Provided in the methods on Pages 7, lines 179-190.

	[bookmark: bold16][bookmark: italic17]Variables
	7
	Clearly define all outcomes, exposures, predictors, potential confounders, and effect modifiers. Give diagnostic criteria, if applicable.
Provided in the methods on Pages 6, lines 153-159.

	[bookmark: bold17][bookmark: italic18][bookmark: bold18][bookmark: italic19]Data sources/ measurement
	[bookmark: bold19]8*
	 For each variable of interest, give sources of data and details of methods of assessment (measurement). Describe comparability of assessment methods if there is more than one group.
Provided in the methods on Pages 6-7, lines 161-177.

	[bookmark: bold20][bookmark: italic20]Bias
	9
	Describe any efforts to address potential sources of bias.
Provided in the methods on Page 7, lines 179-190.

	[bookmark: bold21][bookmark: italic21]Study size
	10
	Explain how the study size was arrived at.
Provided in the methods on Page 9, lines 222-224; Supplemental Figure 2.

	[bookmark: bold22][bookmark: italic22][bookmark: bold23][bookmark: italic23]Quantitative variables
	11
	Explain how quantitative variables were handled in the analyses. If applicable, describe which groupings were chosen and why. 
Provided in the methods on Pages X-X, lines X-X.

	[bookmark: italic24][bookmark: italic25]Statistical methods
	12
	(a) Describe all statistical methods, including those used to control for confounding. 
Provided in the methods on Pages 7-8, lines 179-214.

	[bookmark: bold24][bookmark: italic26]
	
	(b) Describe any methods used to examine subgroups and interactions.
Provided in the methods on Page 8, lines 202-214.

	[bookmark: bold25][bookmark: italic27]
	
	(c) Explain how missing data were addressed.
Provided in the methods on Page 7, lines 188-189.

	[bookmark: bold26][bookmark: italic28]
	
	(d) If applicable, explain how loss to follow-up was addressed.

	[bookmark: bold27][bookmark: italic29]
	
	(e) Describe any sensitivity analyses.
Provided in the methods on Page 8, lines 207-213.	

	[bookmark: bold28][bookmark: italic30]Results

	[bookmark: bold29][bookmark: italic31]Participants
	[bookmark: bold30]13*
	(a) Report numbers of individuals at each stage of study—e.g., numbers potentially eligible, examined for eligibility, confirmed eligible, included in the study, completing follow-up, and analyzed.
Provided in the results on Page 9, lines 222-224; Supplemental Figure 2.

	[bookmark: bold31][bookmark: italic32]
	
	(b) Give reasons for non-participation at each stage.
Provided in the results on Page 9, lines 222-224; Supplemental Figure 2.

	[bookmark: bold32][bookmark: italic33]
	
	(c) [bookmark: OLE_LINK4]Consider use of a flow diagram.
Provided as Supplemental Figure 2.

	[bookmark: bold33][bookmark: italic34][bookmark: bold34][bookmark: italic35]Descriptive data
	[bookmark: bold35]14*
	(a) Give characteristics of study participants (e.g., demographic, clinical, social) and information on exposures and potential confounders.
Provided in the results on Page 8, lines 224-234; Table 1; Supplemental Table 2.

	[bookmark: bold36][bookmark: italic36]
	
	(b) Indicate number of participants with missing data for each variable of interest.
Provided in Supplemental Table 1,2. 

	[bookmark: bold37][bookmark: italic37]
	
	(d) Summarize follow-up time (e.g., average, and total amount). 
The follow-up time is 28 days as described in the outcomes.

	[bookmark: bold38][bookmark: italic38]Outcome data
	[bookmark: bold39]15*
	Report numbers of outcome events or summary measures over time.
Provided in the results on Page 9, lines 235-245; Table 2.

	[bookmark: italic40][bookmark: bold41]Main results
	16
	(a) Give unadjusted estimates and, if applicable, confounder-adjusted estimates and their precision (e.g., 95% confidence interval). Make clear which confounders were adjusted for and why they were included.
Provided in the results on Page 9, lines 235-245; Table 2; Supplemental Table 3-6.

	[bookmark: italic41][bookmark: bold42]
	
	(b) Report category boundaries when continuous variables were categorized.

	[bookmark: italic42][bookmark: bold43]
	
	(c) If relevant, consider translating estimates of relative risk into absolute risk for a meaningful time period.

	[bookmark: italic43][bookmark: bold44]Other analyses
	17
	Report other analyses done—e.g., analyses of subgroups and interactions, and sensitivity analyses.
Provided in the results on Page 10, lines 246-255.

	[bookmark: italic44][bookmark: bold45]Discussion

	[bookmark: italic45][bookmark: bold46]Key results
	18
	Summarize key results with reference to study objectives.
Provided in the discussion on Page 10, lines 257-269.

	[bookmark: italic46][bookmark: bold47]Limitations
	19
	Discuss limitations of the study, taking into account sources of potential bias or imprecision. Discuss both direction and magnitude of any potential bias.
Provided in the discussion on Pages 11, lines 294-303.

	[bookmark: italic47][bookmark: bold48]Interpretation
	20
	Give a cautious overall interpretation of results considering objectives, limitations, multiplicity of analyses, results from similar studies, and other relevant evidence. 
Provided in the discussion on Page 11-12, lines 270-293.

	[bookmark: italic48][bookmark: bold49]Generalizability
	21
	Discuss the generalizability (external validity) of the study results.
Provided in the discussion on Pages 11-12, lines 270-293.

	[bookmark: italic49][bookmark: bold50]Other information

	[bookmark: italic50][bookmark: bold51]Funding
	22
	Give the source of funding and the role of the funders for the present study and, if applicable, for the original study on which the present article is based.
Provided in the methods on Pages 8-9, lines 216-220.


*Give information separately for exposed and unexposed groups.
Note: An Explanation and Elaboration article discusses each checklist item and gives methodological background and published examples of transparent reporting. The STROBE checklist is best used in conjunction with this article (freely available on the Web sites of PLoS Medicine at http://www.plosmedicine.org/, Annals of Internal Medicine at http://www.annals.org/, and Epidemiology at http://www.epidem.com/). Information on the STROBE Initiative is available at http://www.strobe-statement.org.
 
Supplemental 2: Prespecified Statistical Analysis Plan
Description of cohort: This cohort comprises any patient who received an order for remdesivir and contemporaneous patients who did not receive any treatment that met exclusion criteria. Refer to the consort diagram for complete information on the exclusion process. A remdesivir-treated patient was defined as a patient who received administration for remdesivir and did not receive administration of other COVID-19 treatments. An untreated patient was defined as a patient who did not have administration for any medication and did not have an order for nirmatrelvir-ritonavir or molnupiravir. In addition, if a patient only had an administration of tixagevimab/cilgavimab more than ten days before or after their COVID+ date, they were considered untreated.
The start date for this cohort was when remdesivir was more readily available and is, therefore, 4/7/22. The date of delivery for the EHR data is 3/21/22. We then subtract three weeks to allow the lag in hospitalization and other outcomes to catch up (3/7/22), and then we subtract 28 days to allow for 28-day follow-up. Therefore, the last of covid+ that is included in this cohort is 2/7/22.
Hypotheses and Outcomes: We will analyze all previous outcomes (all-cause 28-day hospitalization, 28-day ED visit, all-cause 28-day mortality, and disease severity as measured by ICU visit, LOS, and O2 intervention). In addition, we will be adding in a “COVID-19-specific” 28-day hospitalization outcome. To do this, we will code people hospitalized as a COVID-19-related hospitalization. In addition, we will incorporate ICD-10 codes to identify COVID-19 hospitalizations. Lastly, we will incorporate patients who had any supplemental oxygen use. Therefore, a hospitalization for COVID-19 will be considered to be any hospitalization where a patient had a covid ICD-10 code, and/or supplemental oxygen use. The 28-day hospitalization of interest will include the first hospitalization that occurs the same day as, or after, the administration of remdesivir for treated patients. The 28-day ED visit was defined as any visit to the ED, with or without an associated inpatient or observation encounter. Therefore, a COVID-specific hospitalization will be any hospitalization where a patient had a COVID ICD 10 code and/or supplemental oxygen use. The 28-day hospitalization of interest will include the first hospitalization that occurs the same day as, or after, the order for remdesivir for treated patients. The 28-day ED visit of interest will be the first ED visit at least one day after the order for remdesivir in treated patients. 
Our primary hypothesis is that remdesivir is effective in preventing ED visits, hospitalization, severe disease, and death. 
Variables of Interest: We will include age, sex, race/ethnicity, insurance status, obesity status, immunocompromised status, number of comorbid conditions, and vaccination status. In addition, we will be exploring various parameterizations of time. A major point of consideration is that this cohort will include various distributions of Omicron subvariants that are dependent on time. In the following analysis, we are utilizing two different parameterizations of time. For propensity matching, patients are nearest neighbor matched by month in the study. In all adjusted analyses, we indicate if a patient received their SARS-CoV-2 positive test during Omicron subvariant periods: BA2/2.12 (March 26, 2022 – June 18, 2022), BA.4/BA.5 (June 19, 2022 – November 12, 2022), BQ.1/BQ.1.1/XBB.1.5 (November 13, 2022 – February 07, 2023).  
Analysis Plan: After performing all exclusions and data quality checks, descriptive statistics will be calculated by treatment group. Means and standard deviations will be presented for all continuous variables, and counts (%) will be presented for all categorical variables. Propensity matching will be completed in the same manner as previous papers. 
For binary outcomes, we will be performing logistic regression. If the outcome rate is rare, we will utilize Firth’s bias-reduced logistic regression. Depending on the number of hospitalized patients, we will present only descriptive statistics for in-hospital secondary outcomes (ICU, LOS, O2 supplement), or we will fit the appropriate model. We will fit a model for COVID-specific hospitalization and compare the estimates with all-cause hospitalization. 
We will estimate adjusted treatment effects for seven subgroups of interest, including binary age, binary number of comorbidities, immunocompromised status (binary and three levels), binary vaccination status, Omicron subvariant, and obesity status.

Supplementary Table 1: Baseline Characteristics of Complete Cases compared with Cases removed due to Missing Data. 


	 
	Complete Cases 
n=16,901
	Missing
n=731
	Overall
n=17,632

	Age, No. (%), y
	 
	 
	 

	18-44 years
	8084 (47.8%)
	470 (64.3%)
	8554 (48.5%)

	45-64 years
	5083 (30.1%)
	183 (25.0%)
	5266 (29.9%)

	≥65 years
	3734 (22.1%)
	78 (10.7%)
	3812 (21.6%)

	Sex, No. (%)
	 
	 
	 

	Female
	9825 (58.1%)
	317 (43.4%)
	10142 (57.5%)

	Male
	7076 (41.9%)
	414 (56.6%)
	7490 (42.5%)

	Race/Ethnicity, No. (%)
	 
	 
	 

	Hispanic
	2320 (13.7%)
	145 (19.8%)
	2465 (14.0%)

	Non-Hispanic Black
	923 (5.5%)
	54 (7.4%)
	977 (5.5%)

	Non-Hispanic White
	12039 (71.2%)
	406 (55.5%)
	12445 (70.6%)

	Other
	874 (5.2%)
	71 (9.7%)
	945 (5.4%)

	Missing
	745 (4.4%)
	55 (7.5%)
	800 (4.5%)

	Insurance Status, No. (%)
	 
	 
	 

	Private/Commercial
	10770 (63.7%)
	401 (54.9%)
	11171 (63.4%)

	Medicare
	3716 (22.0%)
	58 (7.9%)
	3774 (21.4%)

	Medicaid
	1729 (10.2%)
	97 (13.3%)
	1826 (10.4%)

	Other (None/Uninsured/Unknown)
	686 (4.1%)
	175 (23.9%)
	861 (4.9%)

	Immunocompromised Status, No. (%)
	 
	 
	 

	No
	14213 (84.1%)
	720 (98.5%)
	14933 (84.7%)

	Mild
	1302 (7.7%)
	11 (1.5%)
	1313 (7.4%)

	Moderate/Severe
	1386 (8.2%)
	0 (0%)
	1386 (7.9%)

	Obesity Status, No. (%)
	 
	 
	 

	No
	0 (0%)
	0 (0%)
	0 (0%)

	Yes
	0 (0%)
	0 (0%)
	0 (0%)

	Missing
	16901 (100%)
	731 (100%)
	17632 (100%)

	Number of Other Comorbid Conditions,  No. (%)
	 
	 
	 

	None
	8889 (52.6%)
	0 (0%)
	8889 (50.4%)

	One
	4103 (24.3%)
	0 (0%)
	4103 (23.3%)

	Two or more
	3909 (23.1%)
	0 (0%)
	3909 (22.2%)

	Missing
	0 (0%)
	731 (100%)
	731 (4.1%)

	Diabetes, No. (%) 
	 
	 
	 

	No
	0 (0%)
	0 (0%)
	0 (0%)

	Yes
	0 (0%)
	0 (0%)
	0 (0%)

	Missing
	16901 (100%)
	731 (100%)
	17632 (100%)

	Cardiovascular Disease, No. (%) 
	 
	 
	 

	No
	0 (0%)
	0 (0%)
	0 (0%)

	Yes
	0 (0%)
	0 (0%)
	0 (0%)

	Missing
	16901 (100%)
	731 (100%)
	17632 (100%)

	Pulmonary Disease, No. (%) 
	 
	 
	 

	No
	0 (0%)
	0 (0%)
	0 (0%)

	Yes
	0 (0%)
	0 (0%)
	0 (0%)

	Missing
	16901 (100%)
	731 (100%)
	17632 (100%)

	Renal Disease, No. (%) 
	 
	 
	 

	No
	0 (0%)
	0 (0%)
	0 (0%)

	Yes
	0 (0%)
	0 (0%)
	0 (0%)

	Missing
	16901 (100%)
	731 (100%)
	17632 (100%)

	Hypertension, No. (%) 
	 
	 
	 

	No
	0 (0%)
	0 (0%)
	0 (0%)

	Yes
	0 (0%)
	0 (0%)
	0 (0%)

	Missing
	16901 (100%)
	731 (100%)
	17632 (100%)

	Liver Disease, No. (%)
	 
	 
	 

	Mild
	1088 (6.4%)
	0 (0%)
	1088 (6.2%)

	None
	15726 (93.0%)
	0 (0%)
	15726 (89.2%)

	Severe
	87 (0.5%)
	0 (0%)
	87 (0.5%)

	Missing
	0 (0%)
	731 (100%)
	731 (4.1%)

	Number of prior COVID-19 vaccinations, No. (%)
	 
	 
	 

	0
	3940 (23.3%)
	390 (53.4%)
	4330 (24.6%)

	1-2
	3643 (21.6%)
	163 (22.3%)
	3806 (21.6%)

	3+
	9318 (55.1%)
	178 (24.4%)
	9496 (53.9%)

	Study Week, No. (%)
	 
	 
	 

	4/7 - 4/13
	126 (0.7%)
	0 (0%)
	126 (0.7%)

	4/14 - 4/20
	209 (1.2%)
	0 (0%)
	209 (1.2%)

	4/21 - 4/22
	270 (1.6%)
	0 (0%)
	270 (1.5%)

	4/23 - 5/4
	373 (2.2%)
	7 (1.0%)
	380 (2.2%)

	5/5 - 5/11
	519 (3.1%)
	16 (2.2%)
	535 (3.0%)

	5/12 - 5/18
	579 (3.4%)
	21 (2.9%)
	600 (3.4%)

	5/19 - 5/25
	786 (4.7%)
	34 (4.7%)
	820 (4.7%)

	5/26 - 6/1
	805 (4.8%)
	43 (5.9%)
	848 (4.8%)

	6/2 - 6/8
	1011 (6.0%)
	37 (5.1%)
	1048 (5.9%)

	6/9 - 6/15
	848 (5.0%)
	32 (4.4%)
	880 (5.0%)

	6/16 - 6/22
	832 (4.9%)
	45 (6.2%)
	877 (5.0%)

	6/23 - 6/29
	885 (5.2%)
	43 (5.9%)
	928 (5.3%)

	6/30 - 7/6
	839 (5.0%)
	35 (4.8%)
	874 (5.0%)

	7/7 - 7/13
	724 (4.3%)
	30 (4.1%)
	754 (4.3%)

	7/14 - 7/20
	659 (3.9%)
	30 (4.1%)
	689 (3.9%)

	7/21 - 7/27
	606 (3.6%)
	30 (4.1%)
	636 (3.6%)

	7/28 - 8/3
	543 (3.2%)
	29 (4.0%)
	572 (3.2%)

	8/4 - 8/10
	435 (2.6%)
	25 (3.4%)
	460 (2.6%)

	8/11 - 8/17
	383 (2.3%)
	21 (2.9%)
	404 (2.3%)

	8/18 - 8/24
	335 (2.0%)
	13 (1.8%)
	348 (2.0%)

	8/25 - 8/31
	299 (1.8%)
	9 (1.2%)
	308 (1.7%)

	9/1 - 9/7
	253 (1.5%)
	12 (1.6%)
	265 (1.5%)

	9/8 - 9/14
	222 (1.3%)
	8 (1.1%)
	230 (1.3%)

	9/15 - 9/21
	204 (1.2%)
	13 (1.8%)
	217 (1.2%)

	9/22 - 9/28
	175 (1.0%)
	9 (1.2%)
	184 (1.0%)

	9/30 - 10/6
	213 (1.3%)
	5 (0.7%)
	218 (1.2%)

	10/7 - 10/13
	175 (1.0%)
	7 (1.0%)
	182 (1.0%)

	10/14 - 10/20
	200 (1.2%)
	11 (1.5%)
	211 (1.2%)

	10/21 - 10/27
	190 (1.1%)
	8 (1.1%)
	198 (1.1%)

	10/28 - 11/3
	248 (1.5%)
	10 (1.4%)
	258 (1.5%)

	11/4 - 11/10
	298 (1.8%)
	17 (2.3%)
	315 (1.8%)

	11/11 - 11/17
	330 (2.0%)
	19 (2.6%)
	349 (2.0%)

	11/18 - 11/24
	373 (2.2%)
	16 (2.2%)
	389 (2.2%)

	11/25 - 12/1
	353 (2.1%)
	15 (2.1%)
	368 (2.1%)

	12/2 - 12/8
	321 (1.9%)
	13 (1.8%)
	334 (1.9%)

	12/9 - 12/15
	265 (1.6%)
	16 (2.2%)
	281 (1.6%)

	12/16 - 12/22
	221 (1.3%)
	12 (1.6%)
	233 (1.3%)

	12/23 - 12/29
	139 (0.8%)
	6 (0.8%)
	145 (0.8%)

	12/30 - 1/5
	145 (0.9%)
	6 (0.8%)
	151 (0.9%)

	1/6 - 1/12
	114 (0.7%)
	9 (1.2%)
	123 (0.7%)

	1/13 - 1/19
	104 (0.6%)
	7 (1.0%)
	111 (0.6%)

	1/20 - 1/26
	111 (0.7%)
	2 (0.3%)
	113 (0.6%)

	1/27 - 2/2
	77 (0.5%)
	5 (0.7%)
	82 (0.5%)

	2/3 - 2/7
	104 (0.6%)
	5 (0.7%)
	109 (0.6%)




Supplementary Table 2: Baseline Characteristics by Remdesivir Treatment Status for Full SARS-CoV-2 Positive Cohort, Prior to Propensity Matching
	 
	Remdesivir
(N=1289)
	Untreated
(N=16343)
	Overall
(N=17632)

	Age, No. (%), y
	 
	 
	 

	18-44 years
	242 (18.8%)
	8312 (50.9%)
	8554 (48.5%)

	45-64 years
	436 (33.8%)
	4830 (29.6%)
	5266 (29.9%)

	≥65 years
	611 (47.4%)
	3201 (19.6%)
	3812 (21.6%)

	Gender, No. (%)
	 
	 
	 

	Female
	714 (55.4%)
	9428 (57.7%)
	10142 (57.5%)

	Male
	575 (44.6%)
	6915 (42.3%)
	7490 (42.5%)

	Race/Ethnicity, No. (%)
	 
	 
	 

	Hispanic
	106 (8.2%)
	2359 (14.4%)
	2465 (14.0%)

	Missing
	27 (2.1%)
	773 (4.7%)
	800 (4.5%)

	Non-Hispanic Black
	40 (3.1%)
	937 (5.7%)
	977 (5.5%)

	Non-Hispanic White
	1082 (83.9%)
	11363 (69.5%)
	12445 (70.6%)

	Other
	34 (2.6%)
	911 (5.6%)
	945 (5.4%)

	Insurance Status, No. (%)
	 
	 
	 

	Private/Commercial
	600 (46.5%)
	10571 (64.7%)
	11171 (63.4%)

	Medicare
	597 (46.3%)
	3177 (19.4%)
	3774 (21.4%)

	Medicaid
	55 (4.3%)
	1771 (10.8%)
	1826 (10.4%)

	Other (None/Uninsured/Unknown)
	37 (2.9%)
	824 (5.0%)
	861 (4.9%)

	Immunocompromised Status, No. (%)
	 
	 
	 

	No
	898 (69.7%)
	14035 (85.9%)
	14933 (84.7%)

	Mild
	177 (13.7%)
	1136 (7.0%)
	1313 (7.4%)

	Moderate/Severe
	214 (16.6%)
	1172 (7.2%)
	1386 (7.9%)

	Obesity Status, No. (%)
	 
	 
	 

	No
	845 (65.6%)
	12738 (77.9%)
	13583 (77.0%)

	Yes
	444 (34.4%)
	2874 (17.6%)
	3318 (18.8%)

	Missing
	0 (0%)
	731 (4.5%)
	731 (4.1%)

	Number of Other Comorbid Conditions, No. (%)
	 
	 
	 

	None
	310 (24.0%)
	8579 (52.5%)
	8889 (50.4%)

	One
	336 (26.1%)
	3767 (23.0%)
	4103 (23.3%)

	Two or more
	643 (49.9%)
	3266 (20.0%)
	3909 (22.2%)

	Missing
	0 (0%)
	731 (4.5%)
	731 (4.1%)

	Diabetes, No. (%)
	 
	 
	 

	No
	1011 (78.4%)
	14038 (85.9%)
	15049 (85.4%)

	Yes
	278 (21.6%)
	1574 (9.6%)
	1852 (10.5%)

	Missing
	0 (0%)
	731 (4.5%)
	731 (4.1%)

	Cardiovascular Disease, No. (%)
	 
	 
	 

	No
	948 (73.5%)
	13811 (84.5%)
	14759 (83.7%)

	Yes
	341 (26.5%)
	1801 (11.0%)
	2142 (12.1%)

	Missing
	0 (0%)
	731 (4.5%)
	731 (4.1%)

	Pulmonary Disease, No. (%)
	 
	 
	 

	No
	818 (63.5%)
	12348 (75.6%)
	13166 (74.7%)

	Yes
	471 (36.5%)
	3264 (20.0%)
	3735 (21.2%)

	Missing
	0 (0%)
	731 (4.5%)
	731 (4.1%)

	Renal Disease, No. (%)
	 
	 
	 

	No
	1100 (85.3%)
	14744 (90.2%)
	15844 (89.9%)

	Yes
	189 (14.7%)
	868 (5.3%)
	1057 (6.0%)

	Missing
	0 (0%)
	731 (4.5%)
	731 (4.1%)

	Hypertension, No. (%)
	 
	 
	 

	No
	588 (45.6%)
	11455 (70.1%)
	12043 (68.3%)

	Yes
	701 (54.4%)
	4157 (25.4%)
	4858 (27.6%)

	Missing
	0 (0%)
	731 (4.5%)
	731 (4.1%)

	Liver Disease Status, No. (%)
	 
	 
	 

	None
	1130 (87.7%)
	14596 (89.3%)
	15726 (89.2%)

	Mild
	141 (10.9%)
	947 (5.8%)
	1088 (6.2%)

	Severe
	18 (1.4%)
	69 (0.4%)
	87 (0.5%)

	Missing
	0 (0%)
	731 (4.5%)
	731 (4.1%)

	Number of COVID-19 vaccinations, No. (%)
	 
	 
	 

	0
	188 (14.6%)
	4142 (25.3%)
	4330 (24.6%)

	1-2
	191 (14.8%)
	3615 (22.1%)
	3806 (21.6%)

	3+
	910 (70.6%)
	8586 (52.5%)
	9496 (53.9%)

	Week, No. (%)
	 
	 
	 

	4/7 - 4/13
	0 (0%)
	126 (0.8%)
	126 (0.7%)

	4/14 - 4/20
	0 (0%)
	209 (1.3%)
	209 (1.2%)

	4/21 - 4/22
	10 (0.8%)
	260 (1.6%)
	270 (1.5%)

	4/23 - 5/4
	1 (0.1%)
	379 (2.3%)
	380 (2.2%)

	5/5 - 5/11
	1 (0.1%)
	534 (3.3%)
	535 (3.0%)

	5/12 - 5/18
	26 (2.0%)
	574 (3.5%)
	600 (3.4%)

	5/19 - 5/25
	52 (4.0%)
	768 (4.7%)
	820 (4.7%)

	5/26 - 6/1
	53 (4.1%)
	795 (4.9%)
	848 (4.8%)

	6/2 - 6/8
	66 (5.1%)
	982 (6.0%)
	1048 (5.9%)

	6/9 - 6/15
	92 (7.1%)
	788 (4.8%)
	880 (5.0%)

	6/16 - 6/22
	68 (5.3%)
	809 (5.0%)
	877 (5.0%)

	6/23 - 6/29
	77 (6.0%)
	851 (5.2%)
	928 (5.3%)

	6/30 - 7/6
	57 (4.4%)
	817 (5.0%)
	874 (5.0%)

	7/7 - 7/13
	33 (2.6%)
	721 (4.4%)
	754 (4.3%)

	7/14 - 7/20
	45 (3.5%)
	644 (3.9%)
	689 (3.9%)

	7/21 - 7/27
	76 (5.9%)
	560 (3.4%)
	636 (3.6%)

	7/28 - 8/3
	78 (6.1%)
	494 (3.0%)
	572 (3.2%)

	8/4 - 8/10
	66 (5.1%)
	394 (2.4%)
	460 (2.6%)

	8/11 - 8/17
	40 (3.1%)
	364 (2.2%)
	404 (2.3%)

	8/18 - 8/24
	47 (3.6%)
	301 (1.8%)
	348 (2.0%)

	8/25 - 8/31
	53 (4.1%)
	255 (1.6%)
	308 (1.7%)

	9/1 - 9/7
	38 (2.9%)
	227 (1.4%)
	265 (1.5%)

	9/8 - 9/14
	27 (2.1%)
	203 (1.2%)
	230 (1.3%)

	9/15 - 9/21
	4 (0.3%)
	213 (1.3%)
	217 (1.2%)

	9/22 - 9/28
	0 (0%)
	184 (1.1%)
	184 (1.0%)

	9/30 - 10/6
	0 (0%)
	218 (1.3%)
	218 (1.2%)

	10/7 - 10/13
	0 (0%)
	182 (1.1%)
	182 (1.0%)

	10/14 - 10/20
	0 (0%)
	211 (1.3%)
	211 (1.2%)

	10/21 - 10/27
	1 (0.1%)
	197 (1.2%)
	198 (1.1%)

	10/28 - 11/3
	2 (0.2%)
	256 (1.6%)
	258 (1.5%)

	11/4 - 11/10
	0 (0%)
	315 (1.9%)
	315 (1.8%)

	11/11 - 11/17
	5 (0.4%)
	344 (2.1%)
	349 (2.0%)

	11/18 - 11/24
	18 (1.4%)
	371 (2.3%)
	389 (2.2%)

	11/25 - 12/1
	46 (3.6%)
	322 (2.0%)
	368 (2.1%)

	12/2 - 12/8
	37 (2.9%)
	297 (1.8%)
	334 (1.9%)

	12/9 - 12/15
	26 (2.0%)
	255 (1.6%)
	281 (1.6%)

	12/16 - 12/22
	28 (2.2%)
	205 (1.3%)
	233 (1.3%)

	12/23 - 12/29
	21 (1.6%)
	124 (0.8%)
	145 (0.8%)

	12/30 - 1/5
	23 (1.8%)
	128 (0.8%)
	151 (0.9%)

	1/6 - 1/12
	11 (0.9%)
	112 (0.7%)
	123 (0.7%)

	1/13 - 1/19
	16 (1.2%)
	95 (0.6%)
	111 (0.6%)

	1/20 - 1/26
	15 (1.2%)
	98 (0.6%)
	113 (0.6%)

	1/27 - 2/2
	13 (1.0%)
	69 (0.4%)
	82 (0.5%)

	2/3 - 2/7
	17 (1.3%)
	92 (0.6%)
	109 (0.6%









Supplementary Table 3: Standardized Mean Difference of Variables After Propensity Score Matching
	Matching Variable
	Standardized Mean Difference

	Propensity Score
	0.009

	Age 

	18-44 years
	0.039

	45-64 years
	-0.014

	≥65 years
	-0.017

	Sex

	Female
	-0.022

	Male
	0.022

	Race/Ethnicity

	Non-Hispanic White
	-0.035

	Hispanic
	0.001

	Non-Hispanic Black
	0.029

	Other
	0.042

	Obesity Status

	Not obese
	0.003

	Obese
	-0.003

	Immunocompromised Status

	Not immunocompromised
	-0.035

	Mildly immunocompromised
	0.013

	Moderately/Severely immunocompromised
	0.032

	Number of Other Comorbid Conditions

	None
	-0.013

	One
	-0.032

	Two or more
	0.04

	Number of vaccinations prior to infection

	0
	-0.047

	1
	0.014

	2
	0.022

	≥3
	0.016

	Insurance Status

	Private/Commercial
	-0.008

	Medicare
	-0.016

	Medicaid
	0.031

	None/Uninsured
	0

	Other/Unknown
	0

	Week

	4/7 - 4/13
	0.004

	4/14 - 4/20
	0

	4/21 - 4/22
	0

	4/23 - 5/4
	0.003

	5/5 - 5/11
	0.014

	5/12 - 5/18
	-0.034

	5/19 - 5/25
	0.023

	5/26 - 6/1
	-0.08

	6/2 - 6/8
	-0.041

	6/9 - 6/15
	-0.048

	6/16 - 6/22
	-0.017

	6/23 - 6/29
	-0.022

	6/30 - 7/6
	0.041

	7/7 - 7/13
	0.007

	7/14 - 7/20
	-0.013

	7/21 - 7/27
	0.013

	7/28 - 8/3
	-0.016

	8/4 - 8/10
	0.002

	8/11 - 8/17
	0.01

	8/18 - 8/24
	0.021

	8/25 - 8/31
	0.014

	9/1 - 9/7
	0.035

	9/8 - 9/14
	0

	9/15 - 9/21
	0

	9/22 - 9/28
	0

	9/30 - 10/6
	0

	10/7 - 10/13
	0.014

	10/14 - 10/20
	0

	10/21 - 10/27
	0

	10/28 - 11/3
	0.019

	11/4 - 11/10
	-0.02

	11/11 - 11/17
	0.019

	11/18 - 11/24
	0.012

	11/25 - 12/1
	0.028

	12/2 - 12/8
	0.019

	12/9 - 12/15
	0.028

	12/16 - 12/22
	0.039

	12/23 - 12/29
	-0.013

	12/30 - 1/5
	0.021

	1/6 - 1/12
	0.034

	1/13 - 1/19
	0.031

	1/20 - 1/26
	0.017

	1/27 - 2/2
	0.009

	2/3 - 2/7
	0.039





 


Supplementary Table 4: Primary Analysis, Cox Proportional Hazards Model for 28-day all-cause hospitalization
	
	Adjusted 
Hazard Ratio
	95% CI
	P-value

	 
	
	Lower
	Upper
	

	Treatment Status

	Untreated 
	 
	 
	 
	 

	Remdesivir Treated
	0.4
	0.23
	0.67
	<0.001

	Age, years

	18-44
	 
	 
	 
	 

	45-64
	1
	0.46
	2.2
	0.99

	≥65
	2
	0.94
	4.24
	0.07

	Sex

	Female 
	 
	 
	 
	 

	Male
	0.8
	0.53
	1.21
	0.29

	Race/Ethnicity

	Non-Hispanic White
	 
	 
	 
	 

	Hispanic
	1.2
	0.59
	2.46
	0.61

	Non-Hispanic Black
	1.6
	0.63
	3.95
	0.33

	Other
	1.2
	0.29
	5
	0.79

	Insurance Status

	Private/Commercial/Medicare
	 
	 
	 
	 

	Medicaid
	2.1
	0.93
	4.78
	0.07

	Other (None/Uninsured/Unknown)
	0.5
	0.07
	3.81
	0.52

	Obesity Status

	No 
	 
	 
	 
	 

	Yes
	0.9
	0.6
	1.41
	0.71

	Immunocompromised Status

	Not immunocompromised
	 
	 
	 
	 

	Mild
	1.5
	0.88
	2.63
	0.13

	Moderate/Severe
	2
	1.22
	3.17
	0.01

	Number of Comorbid Conditions

	None
	 
	 
	 
	 

	One
	1.2
	0.44
	3.53
	0.68

	Two or more
	5.1
	2.13
	12.41
	<0.001

	Vaccination Status

	0
	 
	 
	 
	 

	1
	0.7
	0.2
	2.24
	0.52

	2
	1
	0.52
	1.8
	0.92

	≥3
	0.4
	0.24
	0.64
	<0.001







Supplementary Table 5: Firth’s Logistic Regression Model for All-cause 28-day hospitalization
	 
	Unadjusted
	Adjusted

	 
	OR
	95% CI
	OR
	95% CI

	Treatment Status 

	Untreated
	 
	 
	 
	 

	Remdesivir Treated
	0.39
	(0.22, 0.65)
	0.38
	(0.22, 0.64)

	Age in years


	18-44
	 
	 
	 
	 

	45-64
	1.33
	(0.65, 2.98)
	0.98
	(0.46, 2.24)

	≥65
	2.62
	(1.39, 5.56)
	1.75
	(0.85, 3.94)

	Sex


	Female
	 
	 
	 
	 

	Male
	0.85
	(0.56, 1.28)
	0.81
	(0.53, 1.23)

	Race/Ethnicity


	Non-Hispanic White
	 
	 
	 
	 

	Hispanic
	1.18
	(0.56, 2.22)
	1.15
	(0.53, 2.26)

	Non-Hispanic Black
	2.06
	(0.75, 4.56)
	1.75
	(0.62, 4.09)

	Other
	1.15
	(0.24, 3.39)
	1.35
	(0.27, 4.31)

	Insurance Status


	Private/Commercial/Medicare
	 
	 
	 
	 

	Medicaid
	1.97
	(0.89, 3.83)
	2.08
	(0.87, 4.57)

	Other (None/Uninsured/Unknown)
	0.58
	(0.07, 2.16)
	0.75
	(0.08, 3.03)

	Obesity Status


	No
	 
	 
	 
	 

	Yes
	1.16
	(0.77, 1.75)
	0.93
	(0.60, 1.44)

	Immunocompromised Status


	Not immunocompromised
	 
	 
	 
	 

	Mild
	2.3
	(1.32, 3.88)
	1.56
	(0.88, 2.68)

	Moderate
	3.35
	(2.11, 5.25)
	1.98
	(1.21, 3.24)

	Number of Comorbid Conditions


	None
	 
	 
	 
	 

	One
	1.31
	(0.49, 3.75)
	1.14
	(0.42, 3.32)

	Two or more
	6.74
	(3.27, 16.70)
	4.39
	(1.97, 11.44)

	Vaccination Status


	0
	 
	 
	 
	 

	1-2
	0.87
	(0.48, 1.57)
	0.92
	(0.49, 1.68)

	≥3
	0.44
	(0.27, 0.71)
	0.38
	(0.23, 0.64)

	Time


	BA.2/2.12.1
	 
	 
	 
	 

	BA.4/5
	1.83
	(1.03, 3.50)
	1.87
	(1.04, 3.60)

	BQ.1/BQ.1.1/XBB.1.5
	4.01
	(2.19, 7.79)
	2.96
	(1.60, 5.82)





Supplementary Table 6. Firth’s Logistic Regression Model for COVID-related 28-day Hospitalization.
	 
	Unadjusted
	Adjusted

	 
	OR
	95% CI
	OR
	95% CI

	Treatment Status

	Untreated
	
	
	
	

	Remdesivir Treated
	0.37
	(0.20, 0.63)
	0.37
	(0.20, 0.63)

	Age in years

	18-44
	
	
	
	

	45-64
	2.22
	(0.94, 6.28)
	1.5
	(0.62, 4.35)

	≥65
	4.34
	(1.98, 11.81)
	2.46
	(1.05, 7.00)

	Sex

	Female
	
	
	
	

	Male
	0.99
	(0.65, 1.50)
	0.91
	(0.59, 1.41)

	Race/Ethnicity

	Non-Hispanic White
	
	
	
	

	Hispanic
	0.99
	(0.43, 1.98)
	1.02
	(0.42, 2.13)

	Non-Hispanic Black
	1.78
	(0.58, 4.21)
	1.53
	(0.48, 3.80)

	Other
	1.22
	(0.25, 3.62)
	1.51
	(0.30, 4.90)

	Insurance Status

	Private/Commercial/Medicare
	
	
	
	

	Medicaid
	1.6
	(0.64, 3.34)
	1.78
	(0.65, 4.24)

	Other (None/Uninsured/Unknown)
	0.63
	(0.07, 2.32)
	0.88
	(0.10, 3.61)

	Obesity Status

	No
	
	
	
	

	Yes
	1.22
	(0.79, 1.86)
	0.96
	(0.61, 1.51)

	Immunocompromised Status

	No
	
	
	
	

	Mild
	2.51
	(1.40, 4.32)
	1.6
	(0.88, 2.80)

	Moderate/Severe
	3.73
	(2.32, 5.97)
	1.96
	(1.18, 3.24)

	Number of Comorbid Conditions

	None
	
	
	
	

	One
	1.92
	(0.57, 7.92)
	1.61
	(0.47, 6.69)

	Two or more
	12.09
	(4.78, 43.70)
	7.3
	(2.70, 27.32)

	Vaccination Status

	0
	
	
	
	

	1-2
	0.93
	(0.49, 1.74)
	0.97
	(0.50, 1.87)

	≥3
	0.5
	(0.30, 0.84)
	0.41
	(0.25, 0.72)

	Time

	BA.2/2.12.1
	
	
	
	

	BA.4/5
	2.02
	(1.09, 4.06)
	2.1
	(1.13, 4.26)

	BQ.1/BQ.1.1/XBB.1.5
	4.32
	(2.27, 8.85)
	3.1
	(1.61, 6.41)






 Supplementary Table 7. Firth’s Logistic Regression Model for 28-day Emergency Department Visit
	 
	Adjusted Model

	 
	OR
	95% CI

	Treatment Status

	Untreated
	 
	 

	Remdesivir Treated
	1.18
	(0.90, 1.54)

	Age in years

	18-44
	 
	 

	45-64
	0.72
	(0.49, 1.05)

	≥65
	0.83
	(0.57, 1.22)

	Sex

	Female
	 
	 

	Male
	0.76
	(0.58, 1.00)

	Race/Ethnicity

	Non-Hispanic White
	 
	 

	Hispanic
	1.12
	(0.72, 1.69)

	Non-Hispanic Black
	1.2
	(0.58, 2.25)

	Other
	0.76
	(0.24, 1.82)

	Insurance Status

	Private/Commercial/Medicare
	 
	 

	Medicaid
	2.31
	(1.42, 3.65)

	Other (None/Uninsured/Unknown)
	0.86
	(0.31, 1.92)

	Obesity Status

	No
	 
	 

	Yes
	1.26
	(0.96, 1.65)

	Immunocompromised Status

	Not immunocompromised
	 
	 

	Mild
	1.51
	(1.06, 2.11)

	Moderate
	1.15
	(0.80, 1.64)

	Number of Comorbid Conditions

	None
	 
	 

	One
	1.53
	(0.98, 2.45)

	Two or more
	2.67
	(1.76, 4.16)

	Vaccination Status

	0
	 
	 

	2-Jan
	0.93
	(0.62, 1.40)

	≥3
	0.57
	(0.41, 0.81)

	Time

	BA.2/2.12.1
	 
	 

	BA.4/5
	1.02
	(0.75, 1.42)

	BQ.1/BQ.1.1/XBB.1.5
	1.41
	(0.98, 2.03)






Supplementary Table 8. Firth’s Logistic Regression Model for 28-day all-cause Mortality
	
	Adjusted Model

	 
	OR
	95% CI

	Treatment Status

	Untreated
	 
	 

	Remdesivir Treated
	0.32
	(0.03, 1.40)

	Age in years

	18-44
	 
	 

	45-64
	0.58
	(0.04, 81.99)

	≥65
	1.66
	(0.18, 212.37)

	Sex

	Female
	 
	 

	Male
	4.05
	(1.14, 21.07)

	Race/Ethnicity

	Non-Hispanic White
	 
	 

	Hispanic
	0.48
	(0.00, 4.15)

	Non-Hispanic Black
	0.98
	(0.01, 8.70)

	Other
	1.04
	(0.01, 11.93)

	Insurance Status

	Private/Commercial/Medicare
	 
	 

	Medicaid
	5.16
	(0.40, 64.78)

	Other (None/Uninsured/Unknown)
	2.77
	(0.02, 30.29)

	Obesity Status

	No
	 
	 

	Yes
	0.62
	(0.15, 2.09)

	Immunocompromised Status

	Not immunocompromised
	 
	 

	Mild
	3.15
	(0.78, 12.72)

	Moderate
	1.31
	(0.28, 5.57)

	Number of Comorbid Conditions

	None
	 
	 

	One
	0.84
	(0.00, 152.80)

	Two or more
	6.9
	(0.69, 937.79)

	Vaccination Status

	0
	 
	 

	2-Jan
	1.07
	(0.23, 4.73)

	≥3
	0.2
	(0.05, 0.88)

	Time

	BA.2/2.12.1
	 
	 

	BA.4/5
	0.67
	(0.13, 4.00)

	BQ.1/BQ.1.1/XBB.1.5
	2.28
	(0.57, 12.56)






Supplementary Table 9. Firth’s Logistic Regression Model for 28-day all-cause Hospitalization in Patients with Positive SARS-COV-2 Test 
	
	Adjusted Model
	

	 
	 OR
	95% CI
	P-value
	

	Treatment Status
	

	Untreated
	 
	 
	 
	

	Remdesivir Treated
	1.5
	(0.41, 5.55)
	0.54
	

	Age in years
	

	18-44
	 
	 
	 
	

	45-64
	0.47
	(0.07, 3.14)
	0.42
	

	≥65
	0.93
	(0.15, 7.82)
	0.95
	

	Sex
	

	Female
	 
	 
	 
	

	Male
	0.33
	(0.07, 1.23)
	0.1
	

	Race/Ethnicity
	

	Non-Hispanic White
	 
	 
	 
	

	Hispanic
	0.2
	(0.00, 1.94)
	0.2
	

	Non-Hispanic Black
	0.51
	(0.04, 4.37)
	0.56
	

	Other
	1.16
	(0.01, 16.53)
	0.93
	

	Insurance Status
	

	Private/Commercial/Medicare
	 
	 
	 
	

	Medicaid
	3.33
	(0.26, 27.92)
	0.32
	

	Other (None/Uninsured/Unknown)
	9.88
	(1.12, 100.59)
	0.04
	

	Obesity Status
	

	No
	 
	 
	 
	

	Yes
	0.94
	(0.24, 3.33)
	0.93
	

	Immunocompromised Status
	

	Not immunocompromised
	 
	 
	 
	

	Mild
	0.1
	(0.00, 1.03)
	0.054
	

	Moderate
	1.17
	(0.25, 4.85)
	0.83
	

	Number of Comorbid Conditions
	

	None
	 
	 
	 
	

	One
	1.11
	(0.08, 15.61)
	0.93
	

	Two or more
	6.32
	(0.90, 102.21)
	0.066
	

	Vaccination Status
	

	0
	 
	 
	 
	

	1
	0.78
	(0.00, 11.72)
	0.88
	

	2
	2.78
	(0.57, 15.16)
	0.2
	

	≥3
	0.35
	(0.06, 1.80)
	0.2
	

	Time
	

	BA.2/2.12.1
	 
	 
	 
	

	BA.4/5
	2.03
	(0.51, 11.13)
	0.33
	

	BQ.1/BQ.1.1/XBB.1.5
	3.65
	(0.61, 25.41)
	0.15
	



Supplementary Table 10. Firth’s Logistic Regression Model for 28-day All-cause Hospitalization in Time Distribution Matching Cohort
	
	HR
	95% CI
	P-value

	Treatment Status

	Untreated
	
	
	

	Remdesivir Treated
	0.59
	0.33, 1.05
	0.07

	Age in years

	18-44
	
	
	

	45-64
	1.02
	0.42, 2.48
	0.96

	≥65
	1.35
	0.56, 3.27
	0.51

	Sex

	Female
	
	
	

	Male
	0.93
	0.56, 1.53
	0.77

	Race/Ethnicity

	Non-Hispanic White
	
	
	

	Other
	0.57
	0.24, 1.35
	0.2

	Insurance Status

	Private/Commercial/Medicare
	
	
	

	Medicaid
	2.58
	1.02, 6.53
	0.05

	Other (None/Uninsured/Unknown)
	1.45
	0.34, 6.23
	0.62

	Obesity Status

	No
	
	
	

	Yes
	0.68
	0.4, 1.17
	0.17

	Immunocompromised Status

	Not immunocompromised
	
	
	

	Mild
	1.07
	0.51, 2.27
	0.85

	Moderate/Severe
	2.17
	1.23, 3.82
	0.01

	Number of Comorbid Conditions

	None
	
	
	

	One
	1.53
	0.44, 5.31
	0.5

	Two or more
	6.19
	2.11, 18.18
	<0.001

	Vaccination Status

	0
	
	
	

	1
	1.32
	0.45, 3.9
	0.62

	2
	1.08
	0.53, 2.21
	0.84

	≥3
	0.31
	0.17, 0.57
	<0.001









Supplemental Figure 1: Flow of Patients into the Primary, Matched Cohort
Remdesivir
n= 1,252

Untreated
n= 2,499

Positive SARS-COV-2 test more than 7 days prior to the order date for remdesivir (n = 36)
n = 19,743

n = 17,668

Propensity Matching

n = 29,270
SARS-CoV-2+ test date on or before 2/7/2023 
N = 118,370
n = 19,740
n = 17,632



Positive test prior to availability of outpatient remdesivir (before 4/7/2022): n = 89,100




Tixagevimab/cilgavimab within 10 days of positive SARS-COV-2 test (n = 1,032), nirmatrelvir-ritonavir (n = 10), and bebtelovimab (n = 5,497)
Missing positive date but was given tixagevimab/cilgavimab: n = 3




Admitted to the hospital at the time of 
positive SARS-CoV-2 test (n = 2,072)

 
n = 26,282


Order for molnupiravir (n = 94) or nirmatrelvir-ritonavir (n = 2,894)
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Supplemental Figure 2: Proportion of Omicron Subvariants Reported by Colorado Department of Public Health and Environment in Colorado During Study Period
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Supplemental Figure 3. Distribution of Treatment Estimates and P-values in Time-Matched Cohort
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