CLINICAL INVESTIGATIONS

Core Outcome Measures for Trials in People
With Coronavirus Disease 2019: Respiratory
Failure, Multiorgan Failure, Shortness of

Breath, and Recovery

OBIJECTIVES: Respiratory failure, multiple organ failure, shortness of
breath, recovery, and mortality have been identified as critically important
core outcomes by more than 9300 patients, health professionals, and the
public from 111 countries in the global coronavirus disease 2019 core
outcome set initiative. The aim of this project was to establish the core out-
come measures for these domains for trials in coronavirus disease 2019.

DESIGN: Three online consensus workshops were convened to establish
outcome measures for the four core domains of respiratory failure, multiple
organ failure, shortness of breath, and recovery.

SETTING: International.

PATIENTS: About 130 participants (patients, public, and health profes-
sionals) from 17 countries attended the three workshops.

INTERVENTIONS: None.

MEASUREMENTS AND MAIN RESULTS: Respiratory failure, assessed
by the need for respiratory support based on the World Health Organization
Clinical Progression Scale, was considered pragmatic, objective, and with
broad applicability to various clinical scenarios. The Sequential Organ
Failure Assessment was recommended for multiple organ failure, because
it was routinely used in trials and clinical care, well validated, and feasible.
The Modified Medical Research Council measure for shortness of breath,
with minor adaptations (recall period of 24 hr to capture daily fluctuations
and inclusion of activities to ensure relevance and to capture the extreme
severity of shortness of breath in people with coronavirus disease 2019),
was regarded as fit for purpose for this indication. The recovery measure
was developed de novo and defined as the absence of symptoms, resump-
tion of usual daily activities, and return to the previous state of health prior
to the illness, using a 5-point Likert scale, and was endorsed.

CONCLUSIONS: The coronavirus disease 2019 core outcome set rec-
ommended core outcome measures have content validity and are con-
sidered the most feasible and acceptable among existing measures.
Implementation of the core outcome measures in trials in coronavirus
disease 2019 will ensure consistency and relevance of the evidence to
inform decision-making and care of patients with coronavirus disease
2019.

KEY WORDS: clinical trial; coronavirus; critical care; infection; patients;
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declared coronavirus disease 2019 (COVID-19) a

pandemic. COVID-19 is an acute respiratory illness
that is life-threatening, largely because of respiratory
failure (1-3). Severe and debilitating symptoms, in-
cluding shortness of breath (dyspnea), are also very com-
mon in people with COVID-19 (18-71%) and can often
be prolonged (4-12). Patients who have recovered from
COVID-19 may still be at risk of long-term complica-
tions including lung fibrosis (13) and report debilitating
ongoing symptoms such as dyspnea and fatigue, impaired
quality of life, and a lingering inability to return to their
usual activities (5, 8, 14-16). Patients have reported re-
covery periods lasting for more than 2 months (17).

In response to the pandemic, there has been a
proliferation of trials. However, the wide varia-
bility of outcomes included and frequent omission
of patient-reported outcomes including quality of
life and symptoms can limit the usefulness of trials
for decision-making (18-20). The global COVID-19
Core Outcomes Set (COVID-19-COS) initiative was
launched in March 2020 (17, 21-23). More than 9300
patients, family members, members of the general
public, and health professionals from over 110 coun-
tries participated in an international survey and con-
sensus workshops to establish core outcome domains
to be reported in trials in people with confirmed or sus-
pected COVID-19, regardless of severity of disease (17,
22). Respiratory failure, multiple organ failure, short-
ness of breath, recovery, and mortality were identified
as core outcome domains (17, 22). Despite being highly
prioritized, these outcomes remain infrequently and
inconsistently measured across trials in COVID-19,
which limits the relevance and ability to compare the
effect of interventions across trials.

Developing a standardized set of core outcome meas-
ures that are relevant and meaningful to people with
COVID-19 and are feasible to implement in all trials
can strengthen the evidence base for decision-making
and can reduce research waste. Other outcomes may
be included in trials for different patient populations
(e.g., based on severity of disease) and care settings
(e.g., intensive care, outpatient, and community). As
part of the COVID-19-COS initiative, we convened a
series of international online consensus workshops to
establish core outcome measures for trials in people
with suspected or confirmed COVID-19. Of note, a
core outcome measure already exists for mortality (20).

In March 2020, the World Health Organization
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This report summarizes the workshop discussions on
establishing a core outcome measure for respiratory
failure, multiple organ failure, shortness of breath, and
recovery, and presents the recommended measures to
be used in trials in people with COVID-19.

MATERIALS AND METHODS

Overview and Context

Three online workshops were convened to discuss a
core outcome measure for respiratory failure and mul-
tiple organ failure (combined workshop), shortness of
breath, and recovery. These measures were intended
to be for trials in people with confirmed or suspected
COVID-19 across the spectrum of severity of disease
and care settings (from community to hospital, and
low- to middle-income countries to high-income
countries), irrespective of the intervention. The work-
shops were convened using Zoom videoconferencing
from May 13, 2020, to May 19, 2020. We used the core
outcome measures in effectiveness (COMET) frame-
work to inform this process (24, 25). In the context of
the pandemic and rapid proliferation of trials of inter-
ventions for people with COVID-19, our explicit focus
was to identify the best available existing measures and
to ensure content validity and feasibility in the first in-
stance and to develop a new measure only if required.

Participants and Contributors

People with confirmed or suspected COVID-19 aged
18 years old and older, family members, members of
the general public, and health professionals (including
multidisciplinary clinicians, researchers, funders,
policy makers, and stakeholders from research and
trial organizations including ClinicalTrials.gov) were
invited by members of the COVID-19-COS Steering
Committee and Investigators using standardized in-
vitation emails. Patients were also identified through
Facebook and Twitter posts. In total, 130 participants
(including 25 people with suspected or confirmed
COVID-19 and members of the public) from 17 coun-
tries, including Australia, Belize, Brazil, Canada, Chile,
China Mainland and special administrative regions,
Ecuador, France, Germany, Italy, Portugal, South Africa,
Spain, The Netherlands, United Kingdom, Uruguay,
and the United States, attended the three workshops.
The list of attendees at each workshop and workshop
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investigators is provided in the Acknowledgments.
Investigators who were unable to attend the workshop
provided feedback on the workshop program and draft
report.

Workshop Program and Process

During each workshop, we presented the COVID-
19-COS process and core outcome domains (17, 22),
definitions (for respiratory failure [26], multiple organ
failure [27-29], shortness of breath [30, 31], and re-
covery [17, 22, 32]), an overview of the measurement
properties and feasibility considerations (24, 33), and
a summary of existing measures based on a review
of existing core outcome measures (20, 21, 27, 28,
34-38), registered and published trials in COVID-19
(19), and reviews of trials and measures in respiratory
disease and critical illness (39-44). Existing meas-
ures were assessed using the COMET initiative and
COnsensus-based Standards for the selection of health
Measurement INstruments (COSMIN) framework
(24, 33) to identify a proposed core outcome measure
for discussion. An outline of each of the workshop
presentations is provided in Supplemental Digital
Content 1-3 (http://links.lww.com/CCM/G115). A
summary of the proposed measures for each core out-
come domain is provided in the following section.

Respiratory Failure. The proposed outcome
measure for respiratory failure was based on the type
and level of respiratory support as captured in the
WHO Clinical Progression Scale. The original WHO
Clinical Progression Scale is an 11-point scale (scores
0-10), of which scores 4-9 contain a measure of res-
piratory failure: no oxygen support required (~WHO
score 4), oxygen by mask or nasal prongs (~WHO
score 5), oxygen by noninvasive ventilation or high
flow (~WHO score 6), intubation and mechanical ven-
tilation, Po_/F1o, mm Hg > 150 or Spo_/F10, mm Hg >
200 (~WHO score 7), intubation and mechanical ven-
tilation, Po_/F1o, mm Hg < 150 or Spo,/Fio, mm Hg
<200 (~WHO score 8), and extracorporeal membrane
oxygenation (ECMO) (included as option in WHO
score 9) (20).

Multiple Organ Failure. The WHO Clinical
Progression Scale includes mechanical ventilation and
vasopressors, dialysis, or ECMO (22). Other com-
mon measures frequently used in trials in COVID-
19 included the Sequential Organ Failure Assessment

Critical Care Medicine

(SOFA) or quick SOFA (systolic blood pressure, respi-
ratory rate, and Glasgow coma scale) and the Multiple
Organ Dysfunction Score (MODS).

Shortness of Breath. The Modified Medical Research
Council (MMRC) Dyspnea Scale (45) was the best
available measure based on COMET/COSMIN frame-
work. The MMRC is well-validated and has been used
to assess dyspnea in trials across different respiratory
conditions, including COVID-19, and is simple to
administer and generally more feasible to implement
compared with other measures presented for compar-
ison, including the modified Borg and Visual Analog
Scale (VAS). The modified Borg did not capture exer-
tion explicitly (and was not anchored to specific activ-
ities). The VAS was more abstract, was subjective, did
not capture exertion explicitly, and was not feasible to
implement. The modified Borg and VAS did not assess
shortness of breath in terms of resumption of activi-
ties. The potential advantages and limitations for the
three measures are provided in Supplemental Digital
Content 1 (http://linkslww.com/CCM/G115).

Recovery. The consensus-based definition of re-
covery as determined by patients and clinicians in-
cluded the absence of symptoms related to the illness,
the ability to do usual daily activities, and a return
to a previous state of health and mind (prior to the
COVID-19 illness) (17). No existing measures were
found to provide an overall assessment of recovery,
which captured all three dimensions of recovery im-
portant to patients with COVID-10 (17); thus, we de-
veloped and piloted a new COVID-19-COS recovery
measure that was proposed to workshop participants.
We adhered to the COMET/COSMIN framework as
was feasible. The proposed COVID-19-COS recovery
measure (Supplemental Digital Content 3, http://
links.lww.com/CCM/G115) was piloted with nine
patients and family members who confirmed that the
measure was relevant to their experience of recovery
and was comprehensible, and that it was easy to judge
their level of recovery and generate a response.

Participants were allocated to virtual mixed breakout
groups of eight to 10 attendees to ensure diverse dis-
cussion. A facilitator moderated each group using the
discussion questions shown in Supplemental Digital
Content 1-3 (http://links.lww.com/CCM/G115). The
groups reconvened to provide a brief summary of their
discussions.

505

www.ccmjournal.org



Tong et al

All of the discussions were audiorecorded and
transcribed. The transcripts were imported into
HyperRESEARCH software. Authors (A.Tong, A.B.,
AlJ., AK.V.) coded the transcripts to identify themes
and recommendations. These were reviewed and dis-
cussed among the facilitator team. All attending and
nonattending investigators were invited to provide
feedback on the draft report, and comments were inte-
grated into the final version.

RESULTS

The summary of the workshop themes and recom-
mendations, and the COVID-19-COS core outcome
measures for respiratory failure, multiple organ failure,
shortness of breath, and recovery are provided below.
Detailed explanations of the themes and support-
ing quotations are provided in Supplemental Digital
Content 1-3 (http://links.Iww.com/CCM/G115).

Respiratory Failure

Summary of Themes. The advantages of the WHO
Progression scale were captured in three themes:
simple and pragmatic, objective, consistent, and broad
applicability. The limitations were lack of validation
and granularity (e.g., it did not separate respiratory
failure from other organ dysfunction), indirectness,
and context dependence.

Core Outcome Measure for Respiratory Failure.
The WHO core outcome measure of clinical progres-
sion could be used to assess respiratory failure based
on the need for respiratory support (scores 4-9), with
some minor adaptions (Table 1). We removed vaso-
pressors and dialysis (in scores 8 and 9) to separate res-
piratory failure from other types of organ dysfunction
and failure. Adding an oxygen saturation cutoft was
suggested for circumstances where respiratory support
was not available to capture the degree of hypoxemia;
however, it was noted that measuring oxygen satura-
tion in these circumstances may also not be available.

Multiple Organ Failure

Summary of Themes. SOFA was preferred as the core
outcome measure over the MODS. The advantages of the
SOFA score were that it is was routinely used in research
and practice, well validated particularly in ICU settings,
and enabled ease of data collection. The limitations related
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TABLE 1.

Core Outcome Measure for Respiratory
Failure

Based on minor adaptations to the WHO Clinical
Progression Scale (22), the need for respiratory
support is defined by the following:

No oxygen therapy (WHO score 4)
Oxygen by mask or nasal prongs (WHO score 5)

Oxygen by noninvasive ventilation or high flow
(WHO score 6)

Intubation and mechanical ventilation, Po,/Fio, > 150
or Spo,/Fio, > 200 (WHO score 7)

Mechanical ventilation, Po,/Fio, < 150 or Spo,/
Fio < 200 (with the exclusion of vasopressors)
(WHO score 8)

Extracorporeal membrane oxygenation (with
the exclusion of other organ support options of
vasopressor/dialysis) (WHO score 9)

to measurement errors related to clinical outcomes
(death as a competing event and underlying comorbidi-
ties could bias the SOFA score), inadequate assessment
of coagulopathy in the setting of COVID-19, limited use,
and validation in non-ICU settings.

Core Outcome Measure. The SOFA score is recom-

mended as a core outcome measure for multiple organ
failure (Table 2).

Shortness of Breath

Summary of Themes. We identified three themes.
Capturing the dynamic nature of COVID-19 meant
recognizing the remitting trajectory of shortness of
breath, reflecting the debilitating severity, and defining
improvement in terms of resumption of normal activ-
ities. Comprehending the full experience of shortness
of breath involved gaining awareness of an unfamiliar
symptom, acknowledging the different sensations,
and addressing the impact on mental health. Ensuring
ease of implementation meant minimizing burden on
patients with a simple and short measure, allowing
flexibility in time points based on the population and
intervention, and requiring validation.

Core Outcome Measure for Shortness of Breath.
We made minor adaptations to the MMRC Dyspnea

March 2021 ¢ Volume 49 ¢ Number 3
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TABLE 2.

Core Outcome Measure for Multiple Organ Failure

Neurologic system (Glasgow Coma Scale)

15 13-14 10-12
Respiratory System (Pao,/Fio,)
> 400 301-400 <30

6-9 <6

101-200 + ventilation <100 + ventilation

Cardiovascular system (blood pressure/pressure-adjusted heart rate)

No hypotension MAP <70 mmHg Vasopressors?®

Coagulation system (platelets x 10%/mmq)

> 150 101-150 51-100
Hepatic system (bilirubin mcmol/L)
<20 20-32 33-101

Kidney system (creatinine mcmol/L, urine output)

110 110-170 171-299

Vasopressors® Vasopressors®
21-50 <20
102-204 204

300-440 or 200-500mL/d > 440 or < 200mL/d

aDopamine < b ug/kg/min or any amount of dobutamine.

®Dopamine > b ug/kg/min, epinephrine < 0.1 mcg/kg/min or norepinephrine > 0.1 mcg/kg/min.

‘Dopamine > 15 pg/kg/min or epinephrine > 0.1 mcg/kg/min.

The Sequential Organ Failure Assessment score adapted from Vincent et al (46).

Scale (45) to ensure content validity and relevance to
all phases of COVID-19 (Table 3). These are explained
as follows:

1) An introduction, which specifies a range of sensations to
describe shortness of breath, was provided, because this
symptom may be new and unfamiliar to some patients
with COVID-19.

2) The recall period was specified to be 24 hours due to daily
fluctuations in the severity of shortness of breath.

3) Examples including running and walking up a steep hill
were added to grade 0.

4) In grade 2, “people my age” was changed to “usual” to allow
patients to compare their pace at the time of completion to
what is considered normal for them, prior to the COVID-
19 diagnosis, and to ensure relevance to children. This also
reduced ambiguity as patients were not able to judge what
the “normal” pace was for each age group. This also removed
confusion about how to assess the average pace for each age
group. Patients with an underlying health condition or those
who naturally have a slower pace of walking than others did
not find this phrase “people my age” to be meaningful.

5) In grade 3, “yards” was changed to “meters” in accordance
with contemporary universal metrics.

6) In grade 4, the statement “to leave the house” was removed
due to the need for self-quarantine in the context of

Critical Care Medicine

COVID-19. The activities listed in grade 4 were modified
(to include talking or at rest) to capture the extreme se-
verity of shortness of breath in people with COVID-19.

Recovery

Summary of Themes. Three themes were identified.
Recognizing the diverse meaning of recovery reflected
the diversity of patients’ experiences that broadly in-
cluded a return to the preillness state, complete resolu-
tion of symptoms, and physical and mental well-being.
Addressing dynamic trajectories of recovery highlighted
that recovery was not a linear process but followed a
variable and unpredictable trajectory that needed to be
distinguished from other comorbidities and the indirect
effects of the pandemic. Ensuring feasible and universal
implementation signaled a measure would need to be
applicable to all care settings, populations, and severity
of COVID-19, while having minimal burden on trial
lists and patients to be implemented in all trials.

Core Outcome Measure for Recovery. No existing
measure captured the dimensions of recovery im-
portant to patients with COVID-19. The workshop

www.ccmjournal.org 507
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TABLE 3.

Core Outcome Measure for Shortness of
Breath

Grade of

Dyspnea Description

0] | only got breathless with strenuous ex-
ercise (e.g., running and walking up a
steep hill)

1 | got short of breath when hurrying on level
ground or walking up a slight hill

2 On level ground, | walked slower than
usual because of breathlessness or |
had to stop for breath when walking at
my own pace on the level

3 | stopped for breath after walking about
100 m or after a few minutes on level
ground

4 | was breathless when dressing, talking
or at rest

The measure is adapted from the modified Medical Research
Council Dyspnea scale (45).

The instructions are shortness of breath refers to a diverse range
of sensations associated with, but not limited to: feelings of tight-
ness in the chest, not having enough air, being smothered, the
need to breathe faster, heightened awareness of breathing, and
being “hungry” for air. Please indicate the grade of shortness of
breath, which best describes you in the last 24 hr.

recommendations regarding the measure were used

to finalize the new core outcome measure for recovery
(Table 4).

DISCUSSION

Respiratory failure, multiple organ failure, shortness
of breath, recovery, and mortality were identified as

TABLE 4.
Core Outcome Measure for Recovery

critically important core outcome domains by patients
with COVID-19, their family members, the general
public, and health professionals (17, 22). Here, we have
identified the core outcome measures for all core out-
come domains, except mortality, as the core meas-
ures have already been defined in the WHO Clinical
Progression Scale (20). To facilitate implementation, the
set of core outcome measures had to be meaningful and
applicable to mostifnotall care settings, populations, and
severity of COVID-19, while having minimal burden on
trial lists and patients. Respiratory failure, measured by
the need for respiratory support according the WHO
Clinical Progression Scale (with minor modifications
to distinguish respiratory failure from other types of
organ dysfunction), was considered simple, practical,
objective, and applicable to most clinical scenarios. The
SOFA score as a core outcome measure for multiple
organ failure was supported, because it was routinely
used in clinical and research settings, well validated, and
facilitated ease of data collection and reporting. The tra-
jectory of the shortness of breath was unpredictable and
fluctuated over time, could be extremely debilitating
such that some were breathless when they were inac-
tive, and impaired cognition and mental health. Some
patients were initially unfamiliar with the sensation and
could not recognize shortness of breath as a symptom,
whereas others distinguished it from shortness of breath
related to other conditions including asthma. Minor
adaptations to the MMRC Dyspnea Scale were required
to capture these patient-relevant dimensions. Recovery
had to be interpreted within the individual patient con-
texts, and broadly, this included a return to normal
activities, resolution of symptoms, and physical and
mental well-being. Recovery followed a dynamic trajec-
tory and needed to be distinguished from other comor-
bidities or indirect consequences of COVID-19 such
as self-quarantine and unemployment. A new measure

The instructions are “complete recovery” means you no longer have symptoms related to your illness and you can do your usual daily
activities and you have returned to your previous state of health and mind (before your iliness). Please choose the answer that best

describes you today:
How recovered from your iliness are you?

Not Recovered Somewhat About Mostly Completely
at All Recovered Half Recovered Recovered Recovered
o) o o o o
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was developed to include the experience of recovery in
patients with COVID-19.

Respiratory failure was already captured in the WHO
minimal common outcome measure set for COVID-19
based on the need for respiratory support (20). However,
it was acknowledged that assessing the degree of hy-
poxemia may require the addition of a measure of ox-
ygen saturation. The SOFA score was the best available
measure for multiple organ failure and had been vali-
dated in various populations including patients in ICU,
and was a common and familiar measure. Both core
outcome measures were generally simple to implement
and parsimonious, as they were already established as a
core measure (WHO clinical progression scale for res-
piratory failure) or routinely used in trials and clinical
settings (SOFA for multiple organ failure).

Our findings suggest that some aspects of the experi-
ence of shortness of breath may be different from other
conditions. The descriptors for asthma include incom-
plete exhalation and chest tightness, and for chronic
obstructive pulmonary disease include increased work
or effort to breath, suffocation, and air hunger (47, 48).
For patients with COVID-19, shortness of breath was
described as chest tightness or constriction. However,
they emphasized that the severity fluctuated in an un-
predictable manner, and at the most severe end of the
spectrum, patients could be breathless even at rest.
Minor changes were required to the MMRC Dyspnea
Scale to ensure content validity, to reflect the experi-
ence of shortness of breath in patients with COVID-19,
and for patients to comprehend and judge their grade
of dyspnea using the response scale and descriptors.
We explicitly added various examples of the sensation,
so patients could recognize the symptoms, specified a
24-hr recall period to capture the fluctuations in se-
verity. We also added descriptors to the last grade to
capture fully the extreme severity of shortness of breath
as experienced by patients with COVID-109.

Recovery from COVID-19 involves the resump-
tion of normal activities and a return to the previous
health state. Survivors of critical illness and patients
with chronic obstructive pulmonary disease similarly
evaluate their recovery from illness in terms of improv-
ing psychologic well-being, regaining a sense of con-
trol, and resuming their usual social roles and activities
of daily living (49, 50). The COVID-19-COS recovery
measure provides an overall assessment of recovery and

Critical Care Medicine

captures recovery in way that is meaningful to patients
and reflects their experience (content validity), is com-
prehensible to patients, and is easy and quick to com-
plete. It distinguishes recovery after the COVID-19
illness from indirect social and economic effects of the
pandemic and considers the impact of COVID-19 on
the patient’s overall health state. Participants viewed the
measure as applicable across all care settings and the
tull spectrum of the severity of COVID-19. A more de-
tailed measure for recovery may be required for trials
that assess recovery as a primary outcome.

There are limitations to the core outcome meas-
ures. Although a simple and succinct core outcome
measure is necessary for broad implementation, some
researchers may wish to assess separately the out-
comes in detail using more granular measures to cap-
ture a more detailed understanding of the outcome.
This may be required for trials in which respiratory
failure, multiple organ failure, shortness of breath, or
recovery are a primary outcome. Concurrent valida-
tion is needed for the core outcome measures, par-
ticularly for the patient-reported outcome measures
for shortness of breath and recovery, to generate
evidence to support other psychometric properties
(such as construct validity, test-retest reliability, and
responsiveness) in addition to content validity (33).
Other measures may be more appropriate if a pa-
tient is unable to respond due to extenuating circum-
stances, such as young age, severe illness, or cognitive
impairment. We recognize that it was not feasible to
include in this process all countries, including those
with large populations. We suggest that future efforts
are needed to determine content validity for regions,
including densely populated countries that were not
included in this process.

CONCLUSIONS

The COVID-19-COS set of core outcome measures
was developed in partnership with patients, the public,
and health professionals and are meaningful, feasible
and simple, and broadly inclusive of most patient con-
texts and care settings. Consistent reporting of respira-
tory failure, multiple organ failure, shortness of breath,
and recovery across trials in COVID-19 may enhance
the relevance and value of the rapidly emerging evi-
dence for decision-making and care of patients with
COVID-19.
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First Name Last Name Institution Country
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Samaya Anumudu Baylor College of Medicine United States

Pedro Arriaga Karl Heusner Memorial Hospital Belize

Luciano Azevedo University of Sdo Paulo Brazil

Dee Barlow Consumer—patient United Kingdom

Jairo Barrantes Perez Baylor College of Medicine United States

Amanda Baumgart The University of Sydney Australia

Andrew Bersten Flinders University Australia

Fernando Bozza National Institute of Infectious Disease Brazil

Simon Carter The University of Sydney Australia

Lilia Cervantes University of Colorado United States

Elaine Chan Westmead Hospital Australia

Derek Chew Flinders University Australia

Andrew Conway Morris University of Cambridge United Kingdom

Tess Cooper The University of Sydney Australia
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APPENDIX 1. (Continued) CORE OUTCOMES SETINVESTIGATORS (ATTEND-
ING AND NONATTENDING CONTRIBUTORS) FOR GROUP AUTHORSHIP

First Name Last Name Institution Country
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Keertan Dheda University of Cape Town South Africa
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Elyssa Hannan The University of Sydney Australia

Paul Garner Liverpool School of Tropical Medicine United Kingdom
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Universitario Sao Joao
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APPENDIX1.(Continued) COREOUTCOMES SETINVESTIGATORS (ATTEND-
ING AND NONATTENDING CONTRIBUTORS) FOR GROUP AUTHORSHIP
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APPENDIX1.(Continued) COREOUTCOMES SETINVESTIGATORS (ATTEND-
ING AND NONATTENDING CONTRIBUTORS) FOR GROUP AUTHORSHIP

First Name Last Name Institution Country
Caroline Terwee Amsterdam UMC The Netherlands
Allison Tong The University of Sydney Australia
Antoni Torres University of Barcelona Spain
Peter Tugwell University of Ottawa Canada
Sean Tunis FDA United States
Tari Turner Monash University Australia
Nina Ustinoff Consumer—patient United Kingdom
Andrea Viecelli University of Queensland Australia
Steve Webb Monash University Australia
David Williams RTI United States
Paula Williamson University of Liverpool United Kingdom
Laila Woc-Colburn Baylor College of Medicine United States
Tracy Workman Consumer - family member United States
Junhua Zhang Tianjin University of Traditional Chinese Medicine  China
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