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ABSTRACT

Introduction In the USA, many emergency departments
(EDs) have established protocols to treat patients

with newly diagnosed deep vein thrombosis (DVT) as
outpatients. Similar treatment of patients with pulmonary
embolism (PE) has been proposed, but no large-scale
study has been published to evaluate a comprehensive,
integrated protocol that employs monotherapy
anticoagulation to treat patients diagnosed with DVT and
PE in the ED.

Methods and analysis This protocol describes the
implementation of the Monotherapy Anticoagulation To
expedite Home treatment of Venous ThromboEmbolism
(MATH-VTE) study at 33 hospitals in the USA. The study
was designed and executed to meet the requirements
for the Standards for Reporting Implementation Studies
guideline. The study was funded by investigator-initiated
awards from industry, with Indiana University as the
sponsor. The study principal investigator and study

associates travelled to each site to provide on-site training.

The protocol identically screens patients with both DVT or
PE to determine low risk of death using either the modified
Hestia criteria or physician judgement plus a negative
result from the simplified PE severity index. Patients

must be discharged from the ED within 24 hours of triage
and treated with either apixaban or rivaroxaban. Overall
effectiveness is based upon the primary efficacy and
safety outcomes of recurrent VTE and bleeding requiring
hospitalisation respectively. Target enrolment of 1300
patients was estimated with efficacy success defined as
the upper limit of the 95% CI for the 30-day frequency of
VITE recurrence below 2.0%. Thirty-three hospitals in 17
states were initiated in 2016-2017.

Ethics and dissemination All sites had Institutional
Review Board approval. We anticipate completion of
enrolment in June 2020; study data will be available

after peer-reviewed publication. MATH-VTE will provide
information from a large multicentre sample of US patients

Strengths and limitations of this study

» This study will be the largest implementation study
of an integrated protocol to use monotherapy anti-
coagulation to treat venous thromboembolism con-
ducted inside of the USA.

» This study will report the first large sample of real-
world data about the efficacy and safety of home
treatment with direct-acting anticoagulants for both
deep vein thrombosis and pulmonary embolism ini-
tiated in the emergency department.

» A potential strength and limitation is that the inte-
grated protocol provides the same risk stratification
and emergency care treatment for patients with
deep vein thrombosis and pulmonary embolism.

» A limitation is that this study is single arm with no
comparator group and clinician discretion in the use
of apixaban or rivaroxaban.

» Other limitations include allowance of an unstruc-
tured estimate of bleeding risk by the clinician at en-
rolment and outcomes only reported out to 30 days.

about the efficacy and safety of home treatment of VTE
with monotherapy anticoagulation.

INTRODUCTION

This work describes the multicentre imple-
mentation of a clinical protocol to improve
the transition of care of patients with venous
thromboembolism (VTE, including both
deep vein thrombosis, DVT, and pulmo-
nary embolism, PE) from the emergency
department (ED) to home treatment with
monotherapy anticoagulation using direct-
acting oral anticoagulants (DOACGCs). The
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underlying patient-oriented goal was their autonomy to
manage VIE at home after immediate discharge from the
ED followed by an acceptably low rate of VTE recurrence
and bleeding. This project was named the Monotherapy
Anticoagulation To expedite Home treatment of Venous
ThromboEmbolism (MATH-VTE) protocol.

The assumptions of efficacy and safety were based on a
composite of data published from 2012 to 2016 from the
large Food and Drug Administration-qualifying trials for
the DOAGs, together with aggregated data for patients
treated as outpatients with vitamin K antagonists (VKAs),
and preliminary work with DOACs used to treat patients
in ED with VTE as outpatients. For example, the 30-day
incidence of major bleeding was <1.0% in both the
AMPLIFY and EINSTEIN trials, and for patients with low
risk of bleeding, the rate can be expected to be about 0.5%
with upper limit 95% CI <1.00." Additionally, in 2015, the
90-day incidence of the composite rate for VIE recur-
rence and major bleeding reported in systematic reviews
and meta analyses of outcomes of low-risk patients with
VTE diagnosed in the ED and treated at home with VKAs
was 18/785 (2.2%, 95% CI 1.4% to 3.6%).? den Exter et
al randomised 275 patients who were Hestia negative to
be treated with VKAs at home; 90-day follow-up identified
three patients with recurrent VI'E and three with major
bleeding (6/275, 2.2%).” The LoPE study found only 1 of
200 patients with confirmed PE enroled at five hospitals
suffered the composite outcome of mortality, recurrent
VTE and major bleeding PE (0.5%, 95% CI=0.02% to
2.36%).* (Note: Although the LoPE study was published
in 2018, it was performed by an author on the present
work, and the results were known in 2016). These data
supported the hypothesis of an upper limit 30-day failure
rate of VIE recurrence <2.0%and bleeding <2.0% to
constitute a reasonable and prudent expectation of stan-
dard care. Evidence in 2015 (the time of study design)
indicated preliminary evidence of the safety, acceptance
and economic benefit of monotherapy home treatment of
both DVT and PE with DOACs.>” However, in 2016, and
still in 2020, clinicians remain(ed) wary of discharging
patients with VIE in part due to a lack of a protocolised
system to guarantee patient follow-up, as well as lack of
experience with using DOACs, and concern about drug
access and adherence. Pilot work for this project used a
dedicated thrombosis clinics for follow-up in Indianap-
olis,” but with more experience, the investigators found
that primary care providers became more comfortable
with patients with both DVT and PE being discharged
directly from the ED and following up in their offices.
The clinical processes for this study required three main
components: selection of low-risk patients with VTE,
access to a DOAC to ensure monotherapy anticoagula-
tion (ie, no need for heparin injections) and follow-up
to either a dedicated thrombosis clinic, or primary care.

What does this study add in 2020?
We believe that clinicians remain wary of discharging
PE from the ED. A 2019 systematic review of the topic

of outpatient treatment of PE concluded ‘Currently,
only low-quality evidence is available from two published
randomised controlled trials on outpatient versus inpa-
tient treatment in low-risk patients with acute PE. The
studies did not provide evidence of any clear difference
between the interventions in overall mortality, bleeding
and recurrence of PE’.® Limited multicentre data allow an
inference into the risks and benefits of outpatient treat-
ment of DVT or PE from the emergency care setting. For
DVT, available literature suggests that far fewer than one-
half of eligible patients with DVT are treated as outpa-
tients.” Regarding PE, Vinson et al randomised 21 sites
in the Kaiser health system to either receive a targeted
implementation strategy for outpatient treatment of PE
(n=11 sites) or usual care (n=10), and found that imple-
mentation of the protocol resulted in 28% of eligible
patients with PE being treated at home in the EDs with
the intervention, representing a 13% increase compared
with hospitals using usual care.'” However, that study used
VKAs as the primary modality of anticoagulation. The
available literature shows a lack of real-world efficacy and
safety data from an integrated DOAC-based monotherapy
home treatment protocol for both DVT and PE.

Theoretical framework

We hypothesised a patient and public health benefit of
implementing outpatient treatment based on VTE treat-
ment quality measures and patient-centred outcomes.
Regarding improvements in VTE treatment quality
measures, propensity-matched studies suggested benefits
to home treatment for DVT and PE included less bleeding
and fewer VTE recurrences.'' 2 Regarding patient-centred
outcomes, patient interviews in Indianapolis, Indiana,
suggested patient preference for the autonomy of mono-
therapy anticoagulation, and quality of life measure-
ments that were equal for patients with DVT and PE.°
Also, several case—control reports have indicated lower
overall charges for patients treated at home with DOACs,
versus those treated with VKAs.” '*1* The major question
was whether this protocol could be disseminated across
many EDs with a wide range of geographic and demo-
graphic diversity, including community EDs, while main-
taining a low 30-day rate of recurrent VI'E and bleeding
requiring hospitalisation, with the latter two outcomes
used to determine overall effectiveness. We undertook
a multifaceted approach to enhance behaviour change,
including education (didactic session and publications),
advertisement (placards), electronic order sets, change
in culture (multidisciplinary acceptance of sending DVT
and PE home), system changes (prespecified clinical
follow-up) and research procedures (Institutional Review
Board (IRB) approval, protocolised data collection and
archiving, 30-day follow-up) 516

METHODS AND ANALYSIS
The methods were designed to answer this research
question: can ED patients with acute PE and/or DVT,
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identified as low risk by objective criteria, be treated at
home with monotherapy anticoagulation with a low rate
of objectively confirmed recurrent VIE requiring rehos-
pitalisation, and low rate of bleeding requiring rehospi-
talisation within 30 days?

Patient and public involvement
Neither patients nor the public were directly involved in
the design, recruitment nor conduct of the study.

Patient selection

Patients over 18 years could be deemed low risk by
either the modified Hestia criteria or clinical judgement
plus the simplified pulmonary embolism severity index
(sPESI) criteria. The predicate work by the research team
used the Hestia criteria for both DVT and PE with aware-
ness that Hestia was designed and initially validated for
patients with PE.” 17 Rationale for using the Hestia criteria
for patients with DVT is based on our survey and in obser-
vation of practice; emergency physicians will typically not
discharge patients with DVT who fail any of the Hestia
criteria. Moreover, because many patients with DVT may
have asymptomatic PE, and in absence of pulmonary
vascular imaging, clinicians cannot determine which
patients with DVT have silent PE, the safest option is to
screen all as if they have PE." ' Also, we modified two
components of the original Hestia score to be sensible in
the US emergency care setting: we stated the questions in
the positive (answers had to be yes), changed the require-
ment of ‘>24hours on supplemental oxygen required to
maintain SaO, >90%’ to ‘Pulse oximetry reading >94%’,
and ‘Severe pain needing intravenous pain medication
required >24hour’ to ‘More than two doses of intrave-
nous narcotics in ED’. For the purpose of widening the
inclusion criteria while maintaining safety, the steering
committee recognised that the SPESI score was (and still is
in 2020) well-validated to predict low-risk of death within
30 days.20 2 However, unlike Hestia, the sPESI does not
explicitly require clinicians to assess social determinants,
which in the US emergency care setting, remains crucial
to adherence to therapy.”® Accordingly, we added the
introductory requirement to the sPESI criteria in box 1.
One publication from 2019 found the two methods equal
in terms of safety.”

For patients with active cancer (defined as ‘currently
under the care of an oncologist’), the protocol suggested
that patients be excluded if they had a probability of
death >5%, as estimated by the prediction of mortality
from pulmonary embolism in cancer (POMPE-C) tool.**
To assess low bleeding risk, clinicians could use their
own unstructured estimate of a non-high probability
of bleeding in 30 days, or the protocol suggested as an
alternative defining low risk using the method of Ruiz-
Giménez et al”

Primary outcomes
The primary efficacy outcome was VIE recurrence rate
requiring hospitalisation within 30 days of enrolment,

Box 1 Criteria for low risk

The modified Hestia criteria (all must be true):

Systolic blood pressure >100 mm Hg

No thrombolysis needed

No active bleeding

Sa0, >94% while breathing room air

Not already anticoagulated

No more than two doses of intravenous narcotics in the emergency
department

Other medical or social reasons to admit

Creatine clearance >30 mL/min

Not pregnant, severe liver disease or heparin-induced thrombocytopaenia
OR

Physician judgement plus simplified pulmonary embolism severity in-
dex (SPESI) criteria

The physician opinion that a patients’ overall social and medical situa-
tion is favourable for home treatment and the patient has a zero score
on the sPESI.

All of the following must true:

Age 18-81 years

No history of cancer

No history of heart failure or chronic lung disease

Pulse <110 beats/min

Systolic blood pressure >99 mm Hg

0, saturation >89%

with success defined as an upper limit of the 95% CI
for the point estimate below 2.0%. The 2% upper limit
of the 95% CI threshold for VTE recurrence is justified
based on data from AMPLIFY and pooled data from
EINSTEIN DVT and PE which show a point estimate
30-day VTE recurrence rate of1%-1.2% 2% For patients
deemed low risk as defined in box 1, we predicted this
rate would be considerably lower. The primary safety
outcome was bleeding requiring hospitalisation within
30 days. The definition of safety success was also an
upper limit of the 95% CI for the point estimate of
the frequency of bleeding within 30 days below 2.0%.
This definition of bleeding was meant to be simple,
pragmatic and patient centred, and for completeness,
we will simultaneously report cases of haemorrhage
classified as major and clinically relevant non-major
bleeding using International Society for Thrombosis
and Haemostasis (ISTH) criteria. We did not measure
patient-centred outcomes such as quality of life, or qual-
itative data. Although not a clinical trial, this protocol
was registered on clinicaltrials.gov (NCT03404635).

Other outcomes

Explicitly stated secondary objectives included the
frequency of discontinuation of rivaroxaban or apix-
aban in the first month as reported by subject or medical
record, and the total number of days of hospital stay
in first 30 days. We also seek to determine the relative
frequency of PE versus DVT home treatment in real-
world emergency care, and to compare failure rates
for the primary efficacy and safety outcomes between
patients with DVT versus PE. Exploratory objectives
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included the qualitative documentation of the reasons
stated by the patient for discontinuation of rivarox-
aban or apixaban, alternative anticoagulation measures
used and rate of discontinuation of the alternative
anticoagulant. Categorical reasons for discontinuation
will include: physician discretion, subject preference
without physician oversight, bleeding complication,
other suspected medication side effect, financial diffi-
culties with obtaining drug, VTE recurrence on
therapy, other reason. Other goals were to quantify the
anatomic locations of thromboses, including the vessels
obstructed by PE, frequency of arm versus leg DVT, and
venous site(s) of DVT.

Study design

This is a prospective, multicentre implementation study
of the effectiveness of a standard of care protocol imple-
mented to enhance home treatment of VTE. The methods
were designed to be responsive to the data elements in
the Standards for Reporting Implementation guidelines
checklist."” *® Study population will be selected as part

of usual care as eligible for home treatment. Follow-up
will be 30 days using medical records and/or telephone
interview to assess for primary outcomes of bleeding or
VTE recurrence. Figure 1 shows the flow diagram that was
presented to each site.

Site training

This work was initiated by submission of the IIS applica-
tions in mid 2015. In April 2016 the first of 33 sites were
onboarded, with the last initiated in March 2019. To facil-
itate a multifaceted approach, study site investigators,
research staff, staff physicians and residents were provided
the protocol, guidance document and other educational
materials in advance of site qualification. The research
team ensured that both apixaban and rivaroxaban were
included as preferred drugs by state Medicaid agencies.
Site investigators engaged ED stakeholders (pharmacists,
social workers and case managers) in advance to stream-
line help with qualification from either the Johnson and
Johnson Patient Assistance Foundation or the Bristol
Meyers Squibb Patient Assistance Foundation to provide

Diagnosis of VTE in
ED setting

v

Patient evaluated for low risk using
Hestia criteria or clinician judgment and
sPESI

v

Provider activates electronic order set
This 1) allows retrospective
identification, 2) provides 1 dose of
med, 3) documents the risk and
benefits are discussed with patient, 4)
provides correct script and 30 day
cards as applicable

v

Discharge with follow-up at established
clinic
OR
primary care physician follow-up

v

Medical record review for outcomes at 30 days: VTE recurrence, bleeding,

rehospitalisation

Figure 1 Overview of the protocol. ED, emergency department; sPESI, simplified pulmonary embolism severity index; VTE,

venous thromboembolism.
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free drug to patients without insurance. These founda-
tions are separate business entities from the funding
agencies. All patients were eligible for 30-day free (or
nominal copay) coupons offered for apixaban (https://
www.activatethecard.com/eliquis/TermsandConditions.
html) or rivaroxaban (https://www.janssencarepath.
com/sites/www.janssencarepath.com/files/xarelto-text-
to-voucher.pdf). In some cases, local pharmaceutical
representatives were contacted to ensure that ED staff
had access to 30-day free drug cards to give to selected
patients at discharge. Site investigators also contacted
representatives of other specialties (eg, haematology,
pulmonology and family medicine) to gather their input
and plan for patient clinical follow-up. The study prin-
cipal investigator travelled to all participating institutions
to qualify the sites; deliver a Powerpoint lecture (version
1808) (online supplemental data 1) to introduce the
protocol (attendees were at least the research team, and
often included residents and staff physicians in a ‘grand
rounds’ format); meet and train site principal investiga-
tors, emergency physicians and research personnel on the
implementation of the protocol as part of usual clinical
care; and review data collection methods for an imple-
mentation study with plans to use the data collected in this
registry in future publications. The trial managers main-
tained and updated a guidance document that answered
questions that arose as the sites began enroling (online
supplemental data 2). All sites posted placards in the ED
and/or physician offices, and made announcements at
faculty and resident meeting to introduce protocol. To
facilitate adoption postinitiation, research team members
sent emails to physicians of patients who were discovered
to be eligible, but who were admitted to remind them of
the protocol’s existence.

Study population and inclusion criteria

Patients in the ED with new or recurrent VIE deemed
low-risk by modified Hestia or clinician discretion and
sPESI (-) were included. Criteria for initial VTE diagnosis
require a pulmonary artery filling defect interpreted as
‘positive’ on computerised tomographic pulmonary angi-
ography, a ventilation-perfusion lung scan interpreted
as high probability or an incompressible vein observed
on venous ultrasound of an extremity (arm or leg) or
jugular vein. Screening includes electronic surveillance
of the ‘VTE home treatment order set’” which ensures
low-risk criteria and then provides appropriate medica-
tion, including rivaroxaban or apixaban as an option, and
discharge instructions. Enrolment occurs at the time of
discharge. Patients must be discharged <24hours after
triage in an ED visit with diagnosis of VIE using objec-
tive criteria in the ED. Non-high risk for haemorrhage was
defined by either physician implicit definition, or a score
<1.5 using the method of Ruiz-Giménez et al (Recent
major bleeding: 2 points, Creatinine levels >1.2mg/dL:
1.5 points, Anaemia: 1.5 points, Cancer: 1 point, Clini-
cally overt PE: 1 point and Age >75 years: 1 point).”

Exclusion criteria

Patients were ineligible if the VIE diagnosis was made
while taking anticoagulants with evidence of compli-
ance (eg, physician opinion that patient is taking Eliquis,
Xarelto or Pradaxa, low-molecular weight heparin injec-
tions or warfarin as prescribed for any condition). Other
exclusions included sensitivity or contraindication to use
of rivaroxaban or apixaban.

Data source/Data collection process

Figure 2 demonstrates the data flow process. For each
patient enroled, study personnel complete an elec-
tronic case report form that is linked by a study ID (eg,
CMCO01) to the study site enrolment registry, maintained
at the study site (REDcap).” Placards were posted in the
ED with a flow diagram similar to the one diagrammed
above. Each site created a specific ‘VITE home treat-
ment’ order set (in some cases, a dot phrase) which
prints prescriptions or sends them electronically to a
pharmacy. Online supplemental data 3 show four exam-
ples taken directly from the electronic medical record at
three participating institutions. Subjects are instructed to
follow-up in designated anticoagulation centres or with a
primary care physician. The duration of anticoagulation
is generally suggested to be a minimum of 3 months.”
Patients are identified by query of the electronic order
set. Outcomes are assessed by medical record review and/
or a telephone call to each patient made after 30 days
after discharge from the ED to document outcomes from
the time of discharge to 30 days thereafter. Participants
can be enroled after discharge, as long as they met all
inclusion and no exclusion criteria.

Methods of assessing outcomes

Trial effectiveness was determined by the combination of
a primary efficacy and a primary safety outcome, assessed
by the composite of clinic visit results (which require a
qualified healthcare provider to specifically complete a
data form to assess for the primary outcomes), telephone
survey and medical record review at or after 30 days,
asking the subject explicitly about any change in health
status, any unscheduled visit to an ED or other healthcare
provider, rehospitalisations, VIE diagnoses or bleeding
events. The script and procedures for the phone call,
including handling disconnected numbers, and non-
answers are addressed in the guidance document (online
supplemental data 2)

The definitions of recurrent VIE were based on chart
review to confirm suspected recurrent PE or DVT, and
the requirement of explicit radiographic or ultrasonic
evidence of PE/DVT. These explicit image-based defini-
tions of recurrent VIE, in terms of findings on imaging
are in online supplemental data 4.

The definition of rehospitalisation for bleeding
requires chart review demonstrating explicit written
decision-making by the admitting emergency physician
that a patient was admitted (requiring >24hour stay)
for medical or procedural care to manage objective or
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I

@tudy site research personnel
(coordinator or analyst)

Study personnel at Indiana
University School of Medicine

Enrollment log (+PHI,
site only)

A 4 A 4

Patient phone

Chart review
call

Study site: eCRF

Y

Indiana University
REDcap form (no PHI)

A 4

Investigator team for analysis

Figure 2 Diagram of data flow. PHI, protected health information.

suspected bleeding. This would include charted evidence
of initially suspected but later disproven bleeding such as
gastrointestinal bleeding. Bleeding events will be further
characterised as major bleeding or clinically relevant
non-major bleeding, using published criteria, further
defined in the guidance document and using previously
established criteria according to guidelines published by
ISTH.'™!

To assess secondary objectives, study associates use a
combination of patient report and medical record docu-
mentation to determine if patients discontinued rivarox-
aban or apixaban. During the follow-up telephone call,
patients are asked if they discontinued rivaroxaban or
apixaban and if so, what anticoagulant they are currently
taking.

To assess exploratory aims, patients are asked if they are
still taking rivaroxaban or apixaban, and if the answer is
no, they will be asked why not and the answer is docu-
mented verbatim. This response is cross-checked by the
site PI with the medical record and categorised by the
site PI as 1: bleeding, 2: other side effect, 3: change in
diagnosis, 4: new contraindication, 5: patient elected, 6:
physician decision, not otherwise explained or 7: other

Adverse events

Adverse events are recognised by chart review or patient
report. A possible adverse event is triggered by study asso-
ciate recognition of a finding in the medical record or

subject response suggesting a change in health status at
the 30-day follow-up. The definitions of adverse events and
serious adverse events followed the guidance provided
by Good Clinical Practice/International Committee on
Harmonization and EU Guidelines on Pharmacovigi-
lance for Medicinal Products for Human Use.

Statistical analysis methods

The primary analysis consisted of the point estimate of
the treatment failure rate (either VIE recurrence or
major or clinically relevant non-major bleeding requiring
hospitalisation) at 30 days with 95% CIs calculated from
the exact binomial formula.

Analysis plan for primary objective

The primary efficacy aim will be calculated by determining
the treatment failure rate, defined as the numerator of
subjects treated in this protocol who are rehospitalised
for >24 hours within 30 days of enrolment for either objec-
tively diagnosed VTE or for major or clinically relevant
non-major bleeding requiring hospitalisation, divided by
the denominator of enroled subjects. Efficacy success was
defined as the upper limit of the 95% CI of the proportion
with treatment failure (hospitalisation for VIE within 30
days) <2.0%. Safety was defined as the upper limit of the
95% CI of the proportion with bleeding requiring hospi-
talisation within 30 days<2.0%
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Table 1 Potential failure rates and associated Cls
Number of failures out of 1300 patients Upper limit
treated 95% ClI

0 0.3

5 0.9
10 1.4
15 1.9

Analysis plan for exploratory objectives

Descriptive statistics with 95% CIs will be used, where
appropriate, with comparison of proportions (eg, propor-
tion of patients with VTE treated at home preimplemen-
tation versus postimplementation) using 95% Cls for
difference in proportions.

Power/Ssample size

For the primary effectiveness and safety endpoints each
require an upper limit 95% CI <2.0% for their frequency
at 30 days.” Table 1 shows the upper limit of the 95% CI
for various assumptions with a denominator (sample size)
of n=1300. Thus, success for efficacy requires 15 or fewer
VTE recurrences requiring hospitalisation and success
for safety requires 15 or fewer patients with bleeding
requiring hospitalisation.

ETHICS AND DISSEMINATION
All sites obtained approval from local IRBs prior to site
initiation as listed below; this study did not use a single
IRB.

List of IRBs that reviewed and approved the protocol

Indiana University School of medicine IRB
IU Health Methodist Hospital
IU Health West Hospital
Sidney and Lois Eskenazi Hospital

Baylor Scott & White IRB
Baylor University Medical Center
Baylor-Garland
Baylor-Grapevine
Baylor-Irving
Baylor-Waxahachie
University of Texas Southwestern, Dallas, Texas

Intermountain Healthcare IRB
Intermountain Medical Center
Riverton Hospital
Alta View Hospital
LDS Hospital
McKay Dee Hospital
Utah Valley Hospital
American Fork Hospital
Virginia Tech Human Research Protection Program
IRB: Carillion Clinic, Roanoke, Virginia
Charlotte Mecklenburg Hospital Authority IRB: Caro-
linas Medical Center, Charlotte, North Carolina

George Washington University School of Medicine IRB:
George Washington University, Washington DC

North Texas Regional IRB: John Peter Smith Hospital,
Fort Worth, Texas

MaineHealth’s IRB: Maine Medical Center, Portland,
Maine

Medical University of South Carolina IRB for
human research: Medical University of South Carolina
Charleston, South Carolina

Northwell Health Human Research Protection
Program: Northwell Health, Long Island, New Y

Northwestern IRB: Northwestern Memorial Hospital,
Chicago, Illinois

LSUHSC-NO’s Human Subjects Research Protection
Program (HRPP) and Institutional Review Board (IRB):
Spirit of Charity LSU New Orleans/Baromedical, New
Orleans, Louisiana

UCLA Human Research Protection Program IRB:
Ronald Reagan Medical Center University of California,
Los Angelos, Los Angelos, California

UC Davis IRB: University of California, Davis, Sacre-
mento, California

Colorado  Multiple Institutional Review Board
(COMIRB): University of Colorado Denver, Denver,
Colorado

University of Mississippi Medical Center IRB: University
of Mississippi Medical Center, Jackson, Michigan

University of Rochester Medical Center Research
Subjects Review Board: University of Rochester Medical
Center, Rochester, New York

University of Utah Health Sciences Center IRB: Univer-
sity of Utah Health Sciences Center Salt Lake City, Utah

University of Virginia Institutional Review Board for
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