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ABSTRACT

Background. Monoclonal antibody (mAb) treatment is associated with decreased risk of
hospitalization and death in high-risk outpatients with mild to moderate COVID-19 caused by
early SARS-CoV-2 variants. Bebtelovimab exhibits in vitro activity against the Omicron variant
and its sublineages; however, clinical data are lacking.

Methods. A retrospective cohort study was conducted comparing bebtelovimab-treated patients
to propensity score-adjusted and matched non-treated control groups. Participants included high-
risk outpatients eligible for bebtelovimab treatment under Emergeney Use Authorization with a
positive SARS-CoV-2 test from March 30 to May 28, 2022. Treated patients received single-
dose intravenous treatment with bebtelovimab. The primary outcome was hospitalization or
death over 28 days.

Results. Prior to matching/statistical adjustment, mAb-treated patients were, on average, 10
years older than non-treated patients(61.6 vs:'51.3 years) and had higher prevalence of
obstructive sleep apnea, hypertension, chronic kidney disease, cancer, organ or cell transplant,
and immunocompromised status (standardized mean differences >0.20). The adjusted odds ratio
(OR) of hospitalization or death comparing 1,006 treated to 2,023 non-treated patients was 0.50
(95% confidenee‘interval (CI): 0.31-0.80). Among 930 treated and 930 propensity score matched
non-treated patients, the incidence of hospitalization or death was 3.1% vs. 5.5%, respectively
(conditional OR=0.53; 95% CI: 0.32-0.86). The lower odds ratio of hospitalization or death
associated with bebtelovimab treatment was most evident in older patients, those with

immunocompromised status, and fully vaccinated patients.
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Conclusions. Monoclonal antibody treatment with bebtelovimab among COVID-19 outpatients
is associated with lower odds of hospitalization or death, particularly among

immunocompromised and older patients.
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INTRODUCTION

Monoclonal antibody (mAb) treatment has demonstrated decreased risk of hospitalization
and death in at-risk outpatients with mild to moderate COVID-19 caused by early SARS-CoV-2
variants, as compared to patients who did not receive treatment [1-4]. As SARS-CoV-2variants
evolve and emerge, the United States (US) Food and Drug Administration (FDA) Emergency
Use Authorizations (EUA) for mAb products change. Decisions for EUA modifications are often
based on in vitro potency of mAbs alone, as randomized controlled trials and real-world clinical
data are not available in real time. At the time of this report, bebtelovimab is the only mAb
authorized for treatment of COVID-19 and is expected to.maintain neutralizing activity against
Omicron and its sublineages [5].

There is an absence of clinical data for use of bebtelovimab, and for any mAb product for
use in patients infected with the Omicron.variant and its sublineages. Due to this lack of clinical
data, the NIH positions bebtelovimabras an alternative therapy for non-hospitalized adults with
COVID-19 [6]. However, first-line therapies are plagued by drug-drug interactions
(nirmaltrevir/ritonavir).and logistical challenges thwarting accessibility (3-day course of
intravenous remdesivir); therefore, determining clinical effectiveness of bebtelovimab is
important for public health. Additionally, there is a critical need for ongoing evaluation of
individual mAb products as new variants emerge to test clinical effectiveness and determine
patient populations who optimally benefit from treatment. Therefore, we assessed the real-world
effectiveness of bebtelovimab treatment for outpatients with mild to moderate COVID-19 during
the Omicron-variant era within a large U.S. healthcare system. We examined the association of
bebtelovimab treatment overall with 28-day incidence of hospitalization or death, and stratified

results by age, body mass index, immunocompromised status, and COVID-19 vaccination status.
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METHODS

This was a retrospective cohort study of outpatients with COVID-19 who had at least one
risk factor for progression to severe disease and were eligible for mAb treatment with
bebtelovimab per the EUA. Patients treated with bebtelovimab were compared to non-treated
control patients. All treated patients verbally consented to treatment with bebteloviniab and
reviewed the FDA EUA Fact Sheet prior to treatment. Bebtelovimab treatment assignment
occurred via a central management system overseen by a multidisciplinary COVID-19
Therapeutics Committee [7].
Patient Consent Statement

The Quality Improvement Review Committee and Institutional Review Board at the
University of Pittsburgh provided ethical review and approval of the study as an exempt protocol
that did not require patient written consent, and all data remained deidentified for this analysis.
Data Sources

Health-related data captured in the electronic health record (EHR) and ancillary clinical
systems were aggregated and harmonized in a Clinical Data Warehouse (CDW) [1,8]. For treated
patients and non-treated control patients, sociodemographic data, medical history, and billing
charges were accessed for all outpatient and in-hospital encounters with diagnoses and
procedures coded based on the International Classification of Diseases, Ninth and Tenth
revisions (ICD-9 and ICD-10, respectively) [9,10]. Race was self-declared and classified as
Black versus all others based on overall low minority prevalence. Death identification at 28-day
used hospital discharge disposition of “Ceased to Breathe” sourced from the inpatient Medical
Record System along with deaths after discharge identified with the Death Master File from the

Social Security Administration 2022 National Technical Information Service [11,12]. A
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description of definitions for variables used in the analysis, as captured in the EHR, is provided
below and in Appendix A.
Selection of Patient Cohorts

Treated patients were those 12 years of age or older who received intravenous
bebtelovimab (175 mg) during the period March 30 to May 28, 2022 in an outpatient infusion
clinic for treatment of COVID-19. Patients were excluded if they were preghant, received mAb
treatment in an emergency department or hospital setting, or received mAb for post-exposure
prophylaxis (Figure 1). Non-treated patients were identified as anynon-pregnant patient 12
years of age or older with a positive SARS-CoV-2 polymerase chain reaction or antigen test
within our health system and not treated with any mAb during the same time period. Patients had
at least one EUA-eligible risk factor for progression to'severe disease identified in the EHR on
the day of the positive SARS-CoV-2 test.result. Patients were excluded if they were hospitalized
or in the emergency department on.the day of their positive SARS-CoV-2 test result (Figure 1).
After identifying patients with at least one health record in the EHR in the past year, both groups
had complete covariate-data otherthan for body mass index (509 missing cases, 16.7%).
Outcomes

The primary outcome was the incidence of hospitalization or death at 28 days, with
secondary outcomes of 28-day hospitalization, death, emergency department (ED) visit without
hospitalization, and the composite outcome ED visit/hospitalization. For treated patients, the 28-
day follow-up period started on the day of mAb treatment. For non-treated controls, the 28-day
follow-up period started the day after the SARS-CoV-2 test positive date, since the median time

from test positive result to mAb treatment was one day (interquartile range 1-3 days).
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Covariates

In addition to specific variables used in propensity score adjustment/matching (Table 1),
key covariates in pre-specified subgroup analyses included: (i) age (years), classified as <65 vs.
>65; (i) body mass index (kg/m?), classified as <30 vs. >30; (iii) immunocompromised status,
classified as no vs. yes; and (iv) COVID-19 vaccination status. Immunocompromised was
defined from a range of conditions such as selected cancer diagnoses within'the past year (e.g.,
leukemia), selected autoimmune disorders in the past year (e.g., lupus), and having an encounter
in the UPMC health system within the past year and any prior histery of transplant (Appendix
B). Patients were classified as fully vaccinated when there ' was evidence in the EHR of at least
two doses of an approved COVID-19 mRNA technology vaceine (e.g. Pfizer, Moderna) or single
dose of an approved virus-based technology vaccine (e.g. Johnson & Johnson). Because many
patients may have been vaccinated outside of'the system, the subgroup of patients with
documented evidence of being fullyvaccinated (51.9% of all patients) is reported, and then all
other patients with undetermined vaccination status (many of whom were likely vaccinated).
Missing body mass index (16.7%0f subjects) was imputed using the mean value for subjects
with known values.
Statistical Methods

Sociodemographic and clinical characteristics between mAb treated and non-treated
subjects (before and after matching) were compared using standardized mean differences (SMD).
To calculate a propensity score (for treatment) for each patient [13,14], we fit a logistic
regression model with treatment with bebtelovimab as the response variable and inclusion of
explanatory variables measured at baseline (Table 1). For each clinical outcome of interest (e.g.

hospitalization or death), an indicator variable for treatment (yes/no) was the primary predictor
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of interest in an unconditional (non-matched) logistic regression model, with inclusion of the
propensity score to adjust for confounding. As a sensitivity analysis. confounding was also
adjusted for in the unmatched analyses by use of inverse probability weighting. Results are
presented as adjusted odds ratios (ORs). These approaches were used overall, and for the pre-
specified subgroups of interests for the primary outcome of hospitalization or death.

In a matched cohort sensitivity analysis, non-treated control subjects were matched to
treated subjects by propensity score methodology [13,14]. Specifically, 1:1 propensity score
greedy nearest neighbor matching within caliper width of 0.20 was.used to construct matched
treated and non-treated groups [15]. From the matched groups, the 28-day incidence of patient
outcomes were calculated with treated vs. non-treated comparisons of association estimated by
use of conditional ORs and 95% confidence intervals [16]. The Kaplan-Meier method was used
to plot survival curves for freedom from hospitalization or death by treatment status over follow-
up. A third sensitivity analysis was-conducted using conditional (matched) logistic regression
analysis (described above) among patients with non-missing data on BMI. Analyses were
conducted using the SAS System.(Cary, NC), version 9.4. Methods and results follow The
REporting of studies Conducted using Observational Routinely-Collected Health Data

(RECORD) statement (Appendix C) [17].

RESULTS
Baseline Characteristics

The unmatched analysis cohort consisted of 1,006 treated patients and 2,023 non-treated
controls (Figure 1). Of the 1,006 treated patients, 930 were individually matched 1:1 to non-

treated control patients. Before 1:1 propensity score matching/adjustment, the mean (SD) age of
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treated patients was 61.6 (17.3) years compared to 51.3 (20.6) years in non-treated controls
(Table 1). Similarly, before matching, the overall risk profile was higher in treated patients
compared to non-treated controls, including higher prevalence of obstructive sleep apnea,
hypertension, chronic kidney disease, cancer, chemotherapy and being immunocompromised (all
SMD > 0.20). After 1:1 propensity score matching, treated patients were similar to non-treated
patients on all variables (SMD values <0.07) except for a nominally higher.prevalence of history
of chemotherapy (8.2% vs. 4.7%, SMD=0.14) and immunocompromised status (25.1% vs.
20.9%, SMD=0.10) (Table 1). The mean (SD) propensity score prebability (x 100) was 39.4
(16.2) in treated patients compared to 38.4 (15.1) in matched.non-treated controls.
Outcomes

The crude overall 28-day incidence of hospitalization or death was 3.3% in treated
patients compared to 3.5% in non-treated.controls.(Table 2). This corresponded to an unadjusted
OR of 0.95. After statistical adjustment for the propensity score (i.e., higher risk profile of
treated patients), the estimated odds of hospitalization or death were 50% lower in treated
patients compared to non-treated controls (OR=0.50; 95% CI: 0.31 to 0.80). The corresponding
adjusted OR for hospitalization was 0.66 (95% CI: 0.41 to 1.07), and there was only one death
(0.1%) in the treated ;group compared to 13 deaths (0.6%) in the untreated group. Treatment with
bebtelovimab was not associated with the adjusted odds of ED admission with or without
hospitalization. Results across outcomes were similar with the use of inverse probability
weighting.

Sensitivity Analyses. In the matched cohort analysis, the incidence of hospitalization or
death was 3.1% in treated patients compared to 5.5% in non-treated controls, with a

corresponding conditional OR of 0.53 (95% CI: 0.32 to 0.86) (Table 3). The divergence in

10
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freedom from death or hospitalization in the direction favoring the treated group began at about
day 4 of follow-up (Supplement Figure 1). The conditional OR for hospitalization was 0.68
(95% CI: 0.41 to 1.12) and there was one death (0.1%) in the treated group compared to 11
deaths (1.2%) in the matched untreated group. Thus, results were similar in the unmatched
(adjusted) and matched cohort analyses. Results for the OR of hospitalization or death-were also
similar for the subgroup of patients with non-missing BMI data (COR = 0.52, 95% CI: 0.33 to
0.83).

Subgroup Analyses. There was evidence that the association'between treatment with
bebtelovimab and odds of hospitalization or death was modified by pre-defined subgroups
(Table 4). Specifically, among patients less than 65 years of age, there was no association
between treatment and odds of hospitalization or death (adjusted OR=1.03, 95% CI: 0.45 to
2.36), whereas there was a strong indication of lower odds in patients ages 65 and older (adjusted
OR=0.37, 95% CI: 0.21 to 0.63). There was no indication that the overall lower odds of
hospitalization or death in treated patients was modified by obesity status.

Treatment with bebtelovimab was associated with a particularly low odds of
hospitalization or-death in patients with immunocompromised status (adjusted OR=0.24, 95%
CI: 0.11 to 0.50)and those who were fully vaccinated (adjusted OR=0.26, 95% CI: 0.13 to 0.51).
Results were similar with the use of inverse probability weighting. In post-hoc subgroup
analyses, there was an indication of substantially lower odds of hospitalization or death in
immunocompromised patients who were fully vaccinated (adjusted OR=0.19, 95% CI: 0.07 to
0.48), as well as immunocompromised patients with undetermined vaccinations status (adjusted

OR=0.39, 95% CI: 0.12 to 1.29).

11
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The absence of treatment association in patients under the age of 65 years and in those
with undetermined vaccination status appeared to be driven by very low rates of hospitalization
or death in the control group of non-treated patients (1.4% and 2.8%, respectively). In
supplemental analyses, patients with undetermined vaccination status were less likely to have
received chemotherapy (1.9% vs. 7.5%) or be immunocompromised (11.8% vs. 22.6%) than

patients who were fully vaccinated (i.e. lower overall risk).

DISCUSSION

In this analysis, treatment with bebtelovimab was associated with lower odds of
hospitalization or death in propensity-score adjusted-and matched cohorts during a time period
when the Omicron variant and its sublineages predominated. Patients aged 65 years and older,
those with immunocompromised status, and those who were fully vaccinated had the lowest odds
of hospitalization or death associated with bebtelovimab therapy, whereas OR estimates were not
modified by body mass index:

Bebtelovimab was authorized for use in February 2022 as in vitro data emerged
suggesting previously approved mAbs would be ineffective at neutralizing certain Omicron
sublineages, whereas bebtelovimab retained in vitro activity against all known variants [18]. This
in vitro activity has since been confirmed; however, clinical data are lacking [5]. To our
knowledge, this study represents the first large observational analysis of bebtelovimab treatment
among a heterogeneous group of patients with COVID-19 assumed to be infected with the
Omicron variant or an Omicron sublineage [19], and that includes a non-treated matched cohort.
A small study of 25 solid organ transplant recipients treated with bebtelovimab suggested a

possible treatment benefit with mAb therapy [20], and a larger retrospective cohort study of adult

12
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solid organ transplant recipients treated with either bebtelovimab (n=92) or sotrovimab (n=269)
reported similar 30-day rates of hospitalization (~3%) [21]. Our 28-day rate of hospitalization
(3.3%) in bebtelovimab treated patients is consistent with the latter study. Throughout the
pandemic, some therapies with in vitro activity against SARS-CoV-2 have failed to demonstrate
clinical benefit; therefore, our data are important for public health by providing reassurance that
current in vitro assessments of mAbs seemingly track with clinical assessments of effectiveness.

This analysis shows evidence of substantially lower 28-day adjusted OR of
hospitalization and death among patients 65 years of age or older and/or immunocompromised
patients treated with bebtelovimab compared to no treatment. Patients who have moderate to
severe immune compromise due to a medical condition or receipt of immunosuppressive
medications and/or who may not mount an adequate immune response to COVID-19 vaccination
are at high risk of severe SARS-CoV-2 infection and complications. Accordingly, the NIH
prioritizes these individuals for mAb-treatment during times of scarcity. Our results support
continued prioritization of these patients, which occurred intermittently throughout the pandemic
at our health system during times-of staff or drug shortages (explaining the difference in age and
immunocompromised status in the unmatched cohort). Importantly, the lower odds of death or
hospitalization.among bebtelovimab treated patients was statistically significant despite a
nominally higher prevalence of immunocompromised patients in the treated group after
matching, and relatively low event rates in the non-treated cohort. These results are consistent
with previous data describing an overall lower rate of hospitalization during the Omicron period
as compared to the Delta time period [22].

In this study, there was no association between bebtelovimab treatment and 28-day odds

of hospitalization or death in patients with unknown vaccination status, which was in contrast to

13
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patients known to be fully vaccinated who had a much lower OR of hospitalization or death with
bebtelovimab treatment. Multiple potential explanations exist for this finding. First, the 28-day
incidence of hospitalization or death was only 2.8% in non-treated controls with undetermined
vaccinated status, and patients with undetermined vaccinated status had a generally lower risk
profile than fully vaccinated patients. Thus, the apparent absence of treatment association may
simply reflect low overall risk in this subcohort of patients with undetermined vaccination status.
Second, “fully vaccinated” was defined as at least two mRNA vaccines or a single dose of an
approved virus-based technology vaccine. This definition did not.econsider or require receipt of
a third dose of an mRNA vaccine, which is now considered the primary series for an
immunocompromised patient, or receipt of vaccine booster shots (consistent with more recent
definitions of “fully” vaccinated). There is evidence that vaccination alone may be insufficient
to mount protection against SARS-CoV-2 among immunocompromised and/or patients with
advanced age; therefore, fully vaccinated in this population may be less protective against
disease than patients without.comorbidities [23]. Finally, “fully vaccinated” status may be an
indicator of patients more likely to access healthcare with overlap with elderly and
immunocompromised patients.

Assessment of existing and new mAb products is paramount, including continuous
appraisal of selected patient populations most likely to benefit from treatment. Given the speed
of SARS-CoV-2 mutations, the conduct of conventional randomized controlled trials may be
impractical, thereby necessitating analyses from large observational cohorts. Nonetheless, our
observational study has several limitations.

First, matching of non-treated controls used EUA-eligible risk factors only, and we were

unable to determine the time from symptom onset to SARS-CoV-2 test positive result or

14
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symptom severity (whether symptomatic or asymptomatic) of patients. We postulate that many
non-treated patients may have been asymptomatic (i.e. due to routine SARS-CoV?2 testing or
incidental findings) and thereby at low risk of hospitalization, which would tend to bias results
against mAb treatment. Second, as previously stated, we were unable to determine vaceination
status (including booster status) in all patients and the definition of “fully vaccinated™ has
changed dramatically with updated dosing schedules and authorization of additional vaccines.
Third, receipt of tixagevimab/cilgavimab was not assessed, and we were unable to assess other
treatments outside of our health system for control (untreated) patients, although, 3-day
remdesivir was not offered by UPMC or any other regional hospital. Fourth, Omicron and its
sublineages were the dominant SARS-CoV-2 variant(s) during the study period, yet no patient-
specific genotype sampling was conducted. Fifth, our definition of “immunocompromised” is
broad with multiple qualifying conditions. Sixth, hospitalizations that may have occurred outside
the UPMC system are not captured-imithe present analyses. Finally, we cannot rule out potential
residual confounding of the estimated mAb treatment effects despite our close propensity score

matching of treated patiénts andinon-treated “mAb eligible” controls.

CONCLUSIONS

In this cohort study of outpatients with COVID-19 during an Omicron variant period,
treatment with bebtelovimab was associated with a significantly lower odds of hospitalization or
death. Results indicate that outpatient use of bebtelovimab should be prioritized for older adults

and those who are immunocompromised.
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FIGURE LEGEND
Figure 1.
CONSORT diagram of selection of treated and non-treated control patients for analysis. mAb:

Monoclonal antibodies. EHR: Electronic health record. ED: Emergency department.
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Appendix A.

Appendix B.

Appendix C.
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Listing of Variables Used in the Propensity Score Model (Table 1) and
Method Defined in the Electronic Health Record (EHR)
Conditions Used to Define Patients as Immunocompromised

RECORD Statement Checklist

24

2202 1940100 10 U0 Josn Aleiqr yyesH Jo juswpedaq Bjoseuuln AQ L98Z/9// L GOBIO/PYO/EE0 L 0 L/I0P/a[oIE-8OUBAPE/PIO/W0D dNO™OIWSPEoE//:SA]Y WO} POPEOUMOQ



Downloaded from https://academic.oup.com/ofid/advance-article/doi/10.1093/ofid/ofac517/6742367 by Minnesota Department of Health Library user on 01 October 2022

S¢

wod dno@suoissiwaad sjeusnof 10e3u0d ases|d ‘9sn-al [elJawwod 104 ‘pand Ajdadoud S| yaom
9y} 1ey} pue ‘Aem Aue ul pawojsuel) 10 paJalje Jou S| yJom |euidlio sy} papinoid ‘winipaw Aue uj 40Mm 3Y3 4O UOIINGLIISIP PUB UOI}INPOIdaJ |BIDJSWWOI-UoU
sywuRd Yoiym (/0 /pu-au-Aq/sasuadi| /310 suowwiodaAlead//:sd11y) 92uadl| SALISGON-|LIISWWOIUON-UOIINGLIITY SUOWWOD SAI1LLD 3Y] JO SWID] 3Y) Japun

P3INQLISIP 3J11IE SSA0Y U UE SI SIY] "BIIBWY O A13100S S9seasIqQ SNOIIIBLU| JO J|eyaq uo ssaid AlIsIaniun piosxo Ag paysiignd ‘zzoz (s)1oyiny ayl o

600 (¢0)¢ (909 200 (G0)LL (20) 2 (%) "ON ‘190ue0 Bun| jo Aio)siH
710 (L) vy (z8) oL ze0 (€2 Ly (8'6) 66 (%) "oN ‘Adetayjowayo jo AiojsiH
600 (G'9L) €51 (r'8L) LLL 620 (L'01) so0z (9'02) L02 (%) "ON ‘190ueo jo AlojsiH
000 (1'0) L (Lot 000 (Lo (L'0o) L (%) "ON ‘Awojsonseb jo AiojsiH
100 ezl CANEA" 60°0 (L0) v (1) 21 (%) "ON ‘sisoyuio jo AioisiH
€00 (8'¢) 6¢ CA2N%% 010 (L72) s (9%) o¥ (%) ON ‘esessip Janl| Ayey jo AiojsiH
600 (00)0 (Lot ¥0°0 (€09 (1oL (%) ON ‘sisoiqy Areuownd jo AioisiH
€00 (9'1) gL (02 6l 200 (1) 62 (o) ve (%) oN ‘uoisuspadAy Areuowind jo AlojsiH
€00 (v'0) v (90)9 200 (zo)s (202 (%) "ON ‘sisejoaiyauoiq jo AiojsiH
€00 (1L'02) 281 (v'12) 661 .10 (gGL)eLe (e'€2) vee (%) "ON ‘ad0? o AiojsiH
100 (82)¢L (92) 12 G0°0 ('9) 621 (L1) 1L (%) "ON ‘esudsfpjo Aio)siH
€00 (gzL) 9Ll (9'11) 801 020 (T1) ovl (eclL) vel (%) "ON ‘asessip. Aauphy d1uoiyo jo A1oisiH
100 (z'6) 98 (2'6) 06 .10 (09) 121 (9'01) L0) (%) "ON ‘aun|ie} yesy aAysabuod jo AiojsiH
200 (T'11) Ol (8'LL)0LL JAN! (8'9) 8¢l (Z'11) 8L (%) "ON ‘uonefiuqy |eue jo AioisiH
100 (z'6) 98 (6'8) €8 zLo (6'S) 021 (z6) €6 (%) 'ON ‘esessip Leay JejnajeA jo AioisiH
200 (r'8) 8L (8'8) 28 60°0 ('9) 0cL (£'8) 88 (%) "ON ‘@xods jo AioisiH
€00 (L'€9) 661 (¥'69) GLS Ge0 (2'6€) ¥08 (6'99) T8 (%) 'ON ‘uoisuspadAy jo Aio)siH
000 (€'12) 861 ('12) 661 zT0 (r'vlL) 162 (L'ee) zee (%) "ON ‘esude das|s aA)oNIsqo jo AloisiH
100 (g'12) 002 (€'12) 861 810 (0°'G1) v0e (L'ze) zze (%) 'ON ‘sejeqelp jo AioisiH
200 (69)9'Le (6'9)0'LE zLo (T eLe (09)0'LE (as) uesw ‘xepul ssew Apog
€00 (Gv) 2w (L'S) Ly 0L0 (£72) 951 (L'9) 1S (%) "ON ‘G8=< Xxapul uonealdsp ealy
.00 (ze)oe (S¥) zv €10 (0'8) 191 (9%) ov (%) "ON ‘a2l 3oe|g
100 (¥'19) L2G (8'19) 6/6 S0°0 (T'¥9) 8621 (9'19) 029 (%) "ON ‘xas ajewad
GO0 (¢'81) 229 (521) 219 €50 (9°02) €L (21919 (as) uesw ‘aby
aws (0g6=N) (0£6=N) aws (¢z0z=N) (9001=N)

pajealjuoN pajeau | pajealjuoN pajeau | ansusjoRIRYD

payojen payojewun

sdno.c) pajealjuoN pue pajeal] ul sonsudloeiey) Jo uosuedwo) *| a|qel



Downloaded from https://academic.oup.com/ofid/advance-article/doi/10.1093/ofid/ofac517/6742367 by Minnesota Department of Health Library user on 01 October 2022

9¢

‘lepouwl

a109s Ayisuadoud ay} Ul pasn alem SS|gBLIEA || "'SBN|BA 8}n|josge Se pajuasald ale sanjea NS dwAzus BuiieAuod- uisuslolbue ‘JJy ‘asessip
Aeuow|nd aAONIISO 21UOIYD ‘QdOD "@NjeA 8)njosge se pajuasald soualayip uesw pazipiepuels :gINS ‘UoiBIASP plepuels‘gs suonelrsiqqy

100 (Leg)ele
€00 (Z'8v) svv
200 (9'0%) 8¢
200 (8'62) L.2
000 (Z9lL) LGL
200 (2°21) 91
100 (8'1) LL
0L0 (6°02) ¥61
€00 (L'0) L
€00 (0 ¢
000 (6'1) 8L
G00 @)L
€00 (y'0) v
G00 (6'%) ov
00 (L7L) 281

(zve) 8Le
(8'9v) gev
(7'L¥) 8¢
(9'0¢) 682
(Z9L) 151
(0°21) 851
(6'1) 8L
(1'g2) g2
(zoz
(g0)s
(6'1) 8L
(8'1) LL
(9°0)9
(0'9) 95
(Z9L) 151

200
¥e0
8L°0
¢co
l¢o
80°0
80°0
810
€00
€C0
90°0
SL0
60°0
8L°0
€00

0'1€) 829
Z'1€) 1€9
g'ee) 229
0'22) 9vy
(v'6) 161
(8'€l) 6.2
(L' ze
T11) 122
(L'oe
(Loe
(T'1) sz
(G0 L1
(zo) ¥
(92)es
(6'71)LOE

~ o~ o~ o~

(7' ¥€) 9ve (%) "ON ‘sjuessaidapiuy
(8'L¥) L8¥ (%) ON ‘sunels
(r'ey) L2y (%),/ON. ‘uol}eaipaw swoy e se SploIa)SOdI0D
(8'1€) 0zZ¢e (%) "ON ‘siax00|q E}og
(G'91) 991 (%) "ON ‘4o320|q J0}dadal || uisuajolbuy
(6'91) 021 (%) "ON ‘sJoNqiyu| 30V
(Lo e (%) "ON “1e00|q eyd|y
(6'62) LOE (%) "ON ‘pasiwoidwosounwiwil jo AloisiH
(¢0) ¢ (%) "ON ‘jue|dsues; moitew auoq jo AIOISIH
(LehLe (%) "ON ‘1ueldsued |22 Jo uebio jo AIo)sIH
(02 0T (%) "ON ‘siiyeday [eliA jo Aio)siH
(e ve (%) "ON ‘sndnj jo Aio)siH
(6'0) 6 (%) "ON ‘sisoplodues jo AioisiH
(z9)z9 (%) "ON ‘siype piojewnayl jo AiojsiH
(L'91) z9l (%) "ON ‘siiuiys o1bia|le jo AioisiH

SIIPOQIIUE [RUO[OOUOW JO SSOUIATIOFS P[IOM-[BIL-FUTAJOAH

1T
0]



Downloaded from https://academic.oup.com/ofid/advance-article/doi/10.1093/ofid/ofac517/6742367 by Minnesota Department of Health Library user on 01 October 2022

Lt

‘Bunybram Aujiqeqoud
3SJaAU| I\ ‘B|geleA snonuiuod e se juawisnipe a109s Ajisuadoud :Sd ‘palsnipeun :[peun feAssiul-aouspiuo) (| ‘onel sppo HO

6’0 021-890 160 250 SZTL—-G90 060 zeL | (92)92 9001 (86)8LL €20T uonezijeyidsoH/uoissiwpe 3
v.’0 €5L-%¥.0 90L €50  ¥LL—-GL0 vl vl | (9v) oy 9001 . (2€)G9 €20C uonezieydsoy oN/uoissiwpe g3
8000 1S0—100 800 9000 ZF0-100 SO0 GL0 (LoL 900k (90)¢L ¢€zoT ureaq
2’0 60L—8Yy0 2¢/0 600  L0L—L¥PO 990 GL'L | (ee)ee 900k (82)8S €20T uonezi|eydsoH
G000 #80—8€0 /G0 #0000 080-1€0 0S50 G60 | (cglee 9001 (S5€)0L €zT0T yyeaq/uoneziieydsoy
anjeA 12 O  anjea 19 ¥0 ¥0 (%) u N (%) u N awoonQ
-d %56 MdI -d %56 ‘[pe sd | “fpeun
sasAjeuy pajsnipy pajeal] pajeal] JON

(140409 payojewun) qewirojdlqag YHm juawieal | -UON 'SAJuawleal] Aq soney SppO pue sysiy awoang Aeq-gz ‘z ajgel

SIIPOQIIUE [RUO[OOUOW JO SSOUIATIOFS P[IOM-[BIL-FUTAJOAH

ST
14’
€T

[4)



Downloaded from https://academic.oup.com/ofid/advance-article/doi/10.1093/ofid/ofac517/6742367 by Minnesota Department of Health Library user on 01 October 2022

8¢

‘Adelayjowayo Jo Alojsiy pue sniejs pasiwoidwosounuwiwi Joj Juswisnipe sapnjoul |opow 8y ], "'SSWO0}N0 JUBPIOISIP
ynm (pajeas-jou ‘sA pajead)) sdied paydjew jo Jaquinu ayj sjuasaldal sisAjeue ayj ul siied Jo Jaquinu ay4 {[BAIS}UI SdUBpRUO) (D ‘oljel SPPO HO

6.0 GE'1—990 ¥6°0 12l €60 (T2 19 0€6 (L21)zL 0e6 uolnezi|eyidsoH/uoissiwpe 3
8¢€0 10Cc—1.0 VTl 9./ gL'l (') Ly 0€6 (8'¢) g€ 0€6 uonezijeydsoy oN/uoIssiwpe a3
200 0.0-100 600 zl 600 (Lo 0€6 @ L 0¢6 ureaq
€Lo Al B 40] 890 99 020 (l'e) ez 0€6 ¥y Ly 0€6 uonezie)dsoH
100 98'0—-2€0 €60 . Gs'0 (l'e) 62 0¢6 (g'g) L 0€6 yyeaq/uonezieydsoH
anjeA 19 d0 sisfleue YO (%) u N (%) u N awoonQ
-d %S6 [euonipuo) ul siared
«SisAjeuy payoje jeuoiipuo pajead) pajeai] JON

(Moyo9g payojey) qewinolargag
U}IM jJudwijeal | -uop “sA juawieal] Aq sawiosynQ Aeq-8z JO soney SppO |EUOIIPUOD pUE SYSIY "¢ d|qel

SIIPOQIIUE [RUO[OOUOW JO SSOUIATIOFS P[IOM-[BIL-FUTAJOAH

T¢
0¢
61
81

LT
91



Downloaded from https://academic.oup.com/ofid/advance-article/doi/10.1093/ofid/ofac517/6742367 by Minnesota Department of Health Library user on 01 October 2022

6¢

‘Bunybiem Ayjigeqoud
asIaAU| (M ‘@jgelieA snonuljuod e se jusuisnlpe al1oos Alisuadold :Sd ‘paishipeun :peun {jeAlajul aduspluod |9 ‘onel sppo HO

€90 96'1—990 ¥LL  ¥80 90C—950 0L 19V | (9¥)8L o06e (82)0c  990L paulwLIBlep JON
1000> €S0—9L0 620 1000> 1S0—€L0 9z'0 160 | P2)sL 919 (E¥ oy 196 pajeurooen Ajing
snjej}s uoljeulddepn
1000> 150—-2¢L'0 G20 1000> 0S0-—1L0 vZ'0 €eo | (evel 1oe (641 Lz LT SOA
9.0 291L—950 ¢80 /S0 0SL—-8Y0 G8'0 6L'L | (82)oz G0L (P2)evy 9611 ON
pasiwoidwosounwwj
020 2Z1—-6£0 690 LLO €L1L—120 90 80'L | (8e)¥L g9e  (g'€)ce . T06 0€ ueuy} alop
800 /0L—-%€0 090 /00 SO'L—120 €60 90'L | (¥ 9oL 8.8 (0¥)ee 1.8 s$s9| J0 0¢
xapul ssew Apog
1000> 290—220 8€0 000> €90-120 1€0 zro | (2e)oz 9es | (989)05 885 Jap|o pue sies A G9
180 #L'Z—GS0 601 G60 9€T—S¥0 €o'L L0z | (82)€L 0Ly  (¥'L)0C  Sevl sieaf gg uey} sse1
oby
anjeA 19 dO anjea 19 ¥0 ¥0 (%) u N (%) u N dnoibqng
-d %56 MdI -d %56 ‘[pe sd ‘[peun
sosAjeuy pajsnipy pajeal] pajeai] JON

(Moyo9g payojewun) qewiaolajgag yum
juswijeal]-uoN sA jJuawijeal] Aq yyeaq 1o uonezijedsoH jo'soney sppo pue ysiy Aeq-8z jo sashAjeuy dnoibqns ¢ ajqel

SIIPOQIIUE [RUO[OOUOW JO SSOUIATIOFS P[IOM-[BIL-FUTAJOAH

LT
9¢
S¢
ve

€¢
(44



Downloaded from https://academic.oup.com/ofid/advance-article/doi/10.1093/ofid/ofac517/6742367 by Minnesota Department of Health Library user on 01 October 2022

(013

(1da x ¥°€) ww 06TX6EE

T 84n8i4
(0€6 = N) " . (0€6 = N)
dn-moj|o} Aep-gz/m ajdwes payaen sisfjeuy payaiep dn-moj|o) Aep-gz/m ajdwes payde
_ _
(€20'2=N) " (900°L = N)
elep ajeleAod ||In4 sisAjeuy paydjewun elep ajeleAod ||n4
_ _
(L12'C2=N) (LEL'L =N)
alep aAljisod Z-A0D-SHVS sixe|Aydolid ainsodxa-)sod Jo) pasn
uo |eudsoy 10 Q3 ul Jo0N JoU gyw pue ‘|eydsoy Jo 03 ul psjeal) JoN
_ _
(6282 =N) (L¥8°'L =N)
ueubaid jou ‘Z|L< aby ueubaid jou ‘Z1L< aby
_
(090'2 =.N)
qvyw yum pejesliy [ejol

\!‘

/

(892°€ = N) pajeas; JoN (999 = N)
qyw yum pajeal|

— 7\ -QIAOD Ou 13K ‘qyW yym pajeaiL

(¥6E°L = N)
YH3 ur ajep sAysod 19 61

(€6 = N) Juswieas
| ainbi4 gyw Joj 9|qibia syuaned ui pouad Apnis

sy} buunp ajep aARIS0d1S8}. Z-A0D-SHVYS

SOIPOQIIUE [RUO[OOUOW JO SSAUIATIONJO P[IOM-[dL SUTAJOAH

(013
6¢

8¢



