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CAPTION Health

« Performing cardiac echocardiography is a difficult process and
requires significant training and expertise

« Caption Health has developed an innovative Al guidance system
using deep learning algorithms, that allows novice users to obtain
echo images

« FDA approved in 2020

« Aim to provide ‘point of care’
U/S and to free up the ‘bottle
neck’ in demand for scanning




Expert Guidance
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g cALCULATE! by providing real-time
guidance that prompts
users to make specific
transducer movements to
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Automated Quality Assessment & Interpretation

CowAlviews Caption Al helps standardize

Apical 4-Chamber and ensure diagnostic-quality
AutoEF 55% (£5%) 50110 - Next: APS

from PLAX, AP4 eXO m S .

Saving the clip...

COLOR )

The Quality Meter shows users
in real fime how close they are
to capturing a diagnostic-
quality image.

AutoCapture records the clip,
hands-free.
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First European Study at Beacon

* Enrolled 120 patients — 30 in each of ED, ICU, HF clinic, Onc Day Ward
* 2 'novice' scanners in each clinical area

« Study matched with ‘expert’ scan

« Independently reviewed and analysed

 Demographics — age range 18 — 92yo 75% male. BMI 18 — 37.5

« Sufficient imaging to determine LV function, RV and pericardial
effusion in >97.5%

« AUTOEF in 88% - close correlation with expert
« ‘Novice’ scan equal or better in quality in 60% cases
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Real world evaluation of artificial intelligence echocardiography image

. o _eoge . . . ° o o ° Pl
@35 Beacon Heitiltsl guidance and acquisition with novice scanners in multiple clinical settings. 5?_“ gggm Hospital
DA. B 1 ; 1 iy i ; 1 1 2 U ) Academy
. Burke!, N. Corrigan', M. Herlihy!, O. Nasqj', J. Dickson', D. Delaney!, J. Westrup? - (1)
Beacon Hospital, Cardiology Department, Dublin, Ireland (2) Beacon Hospital, Dublin, Ireland
BACKGROUND: METHODS: RESULTS:
» Cardiac echocardiographic scanning «  Following only brief training, we sought to « Of 120 patients across 4 service areas, age 18-92 yo (mean 62.04), 75% male,
requires significant training and evaluate study quality by novice scanners in BMIrange 18.03 — 37.55 (mean 27.48).
experience. four clinical settings, both acute and + Image quality was sufficient to determine LV function 97.5% (117/120) of fime,
* The FDA approved Caption ambulatory — the Emergency Department, RV function 95% (114/120), and out rule pericardial effusion 97.5% (117/120).
Echocardiography system uses a deep Intensive Care Unit, Heart Failure clinic, and + The software was able to calculate ‘AutoEF’ in 88.3% of patients (106/120) and
learning artificial intelligence software the Oncology Day Unit. was accurate compared with expert 84% of the time. The remaining 16% of EF
that guides novice scanners to optimal « 120 patients (30 per clinical area) were measurements were underestimated, with no overestimates. (See table 1).
position and then automatically recruited and underwent 2 echo scans — one
acquires the highest quality image. by a novice scanner using the Caption Al mm-
(Figures 1 and 2). system, and one by an expert scanner using D2Y
» Further advances to this novel the same ultrasound system but without Al Auto EF Available (%) 93.3 88.3
technology have allowed for guidance. Table 1: AUtoEF (27/30) (28/30) (27/30) (24/30) (106/120)
immediate calculation of left + Both studies were evaluated blindly and Fe‘”x‘;g'j'ion vs
ventricular ejection fraction directly independently side by side by 3 accredited measurement Equal with Expert (%) 778 85.7 92.6 79.2 84
from these images. (Figure 3). experts judging diagnostic quallity. [21/27)88 B(24/28) (25/27)88 BN(112/24) (89/10¢)
*  'AutoEF’ measurements were compared with
expert scanners measurements by Simpson’s Underestimated (%) 22.2 14.3 7.4 20.8 16
(6/27) (4/28) (2/27) (5/24) (17/106)

biplane technique.

Real Time Prescriptive

\_

Guidance

O]

Fig 1. User inferface showing real time Fig 2. Autocapture records best diagnostic
guidance to reach optimal position and image when quality meterreaches threshold,
automatically acquire image before moving to nextimage angle

CONCLUSION:

+ The Caption Al technology safely
allows novice users to provide
efficient and accurate point of
care echo in differing clinical
settings to a standard comparable
to expert scanners, and
automatically determines left
ventricular ejection fraction with a

Fig 3. 'AutoEF' is calculated automatically high degree of accuracy

from the captured apical-4-chamber, AP2, )

and parasternal long axis loops.
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Ongoing Projects

Heart failure management

» Fitbit continuous monitoring and Bluetooth
connected weighing scales

« Covid detection — DETECT 2 study
« Cardiac Rehabilitation — in person and virtual

« Galenband - El comm fund. Bioinnovate spin out.
Atrial fibrillation detection @

\WIHOOIP

i fitbit

HEALTH SOLUTIONS

Q Beacon Hospital
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Potential & Future Utility

« Continuous heart monitoring

« Dynamic management of chronic conditions

* Arrhythmia detection

Hold your finger on
the crown.

8 =

76 BPM

e

24sec

It helps to rest your
arms on a table or
your legs.
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ResWave project

« ResWave have developed a
device designed to reduce the
sense of dyspnoea in COPD
patients

«  Wearable, non-invasive device
using heuromuscular
stimulation assist in the relief of
breathlessness

« Starting with a pilot study of
feasibility for the use of the vest

16
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Why is this Important?

* Vicious cycle of inactivity with
progression of COPD

« Adjuncts to help relieve
breathlessness are limited

- Evidence around
neuromuscular stimulation and
relief of breathlessness exists, but
no practical applications
available to date

You feel
’ breathless

Weak muscles use
more oxygen and
are less efficient

You become fearful of
activity that makes
you breathless

You avoid those
activities which make
you breathless

You do less ,
activity

-~
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The vicious cycle

Your muscles of inactivity

become weaker
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ResWave Project

- Light weight and discreet
«  Durable and can be worn under clothing

«  The mechanism:

— The device modulates afferent
neurological impulses from the
respiratory muscles and airways,
altering respiratory sensations
perceived by the brain

— This helps to compensate for the
altered respiratory muscle mechanics
that can occur in COPD
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Beacon Hospital Research Proposal

Design:

This will be a randomised controlled study with sham conftrol.

20 participants will undergo structured exercise testing (CPET) with and
without the device.

Objectives
The study aims to:
Evaluate prototype device design with respect to:
» Clinical safety and side effect profile (Primary Outcome)
+ Gather preliminary efficacy data (Secondary Outcomes) (data
from CPET & patient perceived exertion)

Provide inifial validation and data to guide design of a larger subsequent studies
Provide performance data to guide future prototype development

Population:
Adults with diagnosis of COPD and FEV1 of 35 - 75% predicted who are suitable for participating in
Cardiopulmonary Exercise Testing.

Primary outcomes: adverse events, device deficiencies
Secondary outcomes: validated dyspnoea scores during exertion, Exercise Endurance Time

~
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Summary

* |Is a wearable, non-invasive device using
neuromuscular stimulation feasible and safe?

« Can it assist in the relief of breathlessness in
COPD?

If effective...

* Primarily intended to assist with exertional
dyspnoea that occurs with activities of daily living

+ Assist users with maintaining their functional status
and breaking the 'vicious cycle' of increasingly
sedentary behaviour.

* It is anficipated that it will be an adjust to establish
drug therapies.

<
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Exercise is Medicine
Ailish Daly
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Research Proposal

Cycling during R+ESHAP chemotherapy infusion:
80 RPMs, 15 KPs, heart rate ~ 130 bpm, systolic biood pressure ~ 140 mmHg.

g

«  Research question¢

— Does exercise before or
during chemotherapy
infusion improve patient
outcomes.

R = Rituximab
ESHAP =

Etoposide

Cisplatin
Cytarabine
Methylprednisolone

-~
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Beacon Hospital Research Proposal:

Inclusion criteria

18 years and over

Newly diagnosed breast cancer patients starting first line AC-T
chemotherapy

ECOG score 0-1 (Eastern Co-operative Oncology Group )
Able to read, write and understand English

Able to engage in 20-30 minutes physical activity

BMI less than 30

Able to independently mount, dismount and use exercise bike

Screening

23

Screened by Consultant Oncologist and Informed about the study

~
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Why is this Study Important?

Change in body
habitus

Poorer
outcomes and
recovery

Activities of
Daily Living

Neo adjuvant
chemotherapy

Decreased

physical fitness Oellig7 e i

o«
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Impact of Exercise During Chemotherapy

BENEFITS oF EXERCISE:
DURING CHEMOTHERAPY

Lowers the risk of
depression and
anxiety

Keeps muscles
strong and healthy

LS .
é},‘ Beacon Hospital
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ACSEM Guidelines

150 min
/ week
aerobic

Overall, avoid inactivity, and 1o improve general health, aim to achieve the current physical octivity guidelines for health (150 min/week oerobic exercise and 2x/week strength training). e X e r C i S e

What can exercise do?
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What is Next?e

Animal studies

Exercise can change
tumour
microenvironment

Remodel tumour
vasculature

Can this improve
perfusion to tumoure

Can this improve
chemotherapy

penetration?e & Beacon Hospital

-~
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What If¢

Tumour in well perfused host tissue
t Blood flow/perfusion

|Hypoxia

«Vascular responsiveness

' 1Drug delivery?

Acute
Exercise

Tumour in poorly perfused host tissue
‘ | Blood flow/perfusion

THypoxia?

«Vascular responsiveness

1Drug delivery?

Long-Term
Training

Tumour tissue

. 1 Vascular maturation

. |Hypoxia

& tPerfusion?

. tVascular responsiveness?
tOxygen extraction?

1Drug delivery?

28

Improve vasodilation and
perfusion to the tumour

Improve chemotherapy
penetration
Improve tumour regression

o«
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What We Know So Far (Safety And Feasibility Study)

Thomas, V., Seet-Lee, C., Marthick, M et al (2020) Aerobic exercise during chemotherapy infusion for cancer
freatment: a novel randomised crossover safety and feasibility trial. Supportive Care in Cancer. Volume 28

Study question:
Is it safe and feasible to perform aerobic exercise during chemotherapy infusion for cancer treatment?
Adults undergoing chemotherapy

* Exercises for 20 minutes low intensity cycling
+ 2 consecutive chemotherapy infusions

Outcomes

« Safety : It is safe to exercise during chemotherapy infusion

*  Opportunities: Exercise significantly reduce boredom during infusion
*  No significant different in symptoms experienced

+ No significant difference in difficulty or comfort levels

+  65% of eligible patients agreed

Next steps:
* drug delivery efficiency
+ symptom reduction S

: . o & Beacon Hospital
« opportunity for physical activity increase RESEARCH INSTITUTE
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What We Know (Case Study)

McLaughlin, M;, Christie, A., Campbell, A (2019) Case Report of Exercise to Attenuate Side Effects of
Treatment for Pancreatic Cancer. Case reports in Oncology 12 (3)

Study question:

Does exercise during chemotherapy infusion attenuate the side effects of treatment for Pancreatic Cancer?
* 47 year old male

+ Chemotherapy for stage 3 locally advanced pancreatic cancer

+ Cycled during hospital chemotherapy infusions (6 fortnightly cycles of Folfirinox)

* 12 weeks twice weekly aerobic and resistance exercise

Outcomes

« Over 12 weeks

* Maintained body composition

* Physical function improved

* Muscle strength increased by 50%

« Aerobic capacity improved by 9%

+ QOL improved by 38%

« Psychological distress improved by 50%

« Sleep quality improved by 9% <
Pa yimp Y & Beacon Hospital

RESEARCH INSTITUTE

Conclusion: Exercise reduced side effects of treatment for pancreatic cancer



Summary ST, - M
N}

Does exercise pre and during infusion improve outcomes?

Study endpoint: On completion of chemotherapy

*  Tumour size

+  Changesin ctDNA

+ Patient feedback/satisfaction

* Reduction in side effects and dose reductions
* Cardiopulmonary fitness (CPET)

«  Quality of life (EORTC QLQ C30) iy

ESHAP =

Etoposide

Cisplatin
Cytarabine
Methylprednisolone

& Beacon Hospital
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Summary: ACSEM Guidelines
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What This Will Mean For Qur Patients
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cancer Services

Fit for Life Programme




Beacon Hospital Research Institute

Research Ethics
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Ongoing Studies: Orthopaedics

" Insight@ " KNXT

Knee Injection Therapy Trial

d NOVARTIS Q Beacon Hospital

Validating Sensor Knee Osteoarthritis Injection

Technology in OA Therapy (KNiT) Trial

« Validation of a new
approach to measure
dynamic knee loading in
healthy volunteers and

\os’reoor’rhri’ris (OA) po’rien’rS/ \ /

» Interventional, randomised,
injection protocols in Knee OA




Ongoing studies: Radiotherapy

-/DASL— HiCaP \ (IRONMAN \
~ m

cancer cancer
-2 _tl'll:ll!i trials
m ireland mireland

«  Arandomized phase
3 trial of adding
darolutamide fo

rodoilo’rion and « International
androgen ;

deprivation therapy R@gls’rry for Men
in high risk, clinically with Advanced
localized prostate Prostate Cancer
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Ongoing Studies: Anaesthesia and Critical Care Medicine

sTudy of Severe Acute
Respiratory Infection

®
¥~ SPRINT SARI ™\

+ International multi centre
observational study of
participants with severe
acute respiratory infection

\_ /

37

/Shorf PeRiod IncideNce\ /

\in COVID 19

factorial, Adaptive Platform
Trial for Community-Acquired
Pneumonia

B0 niis loe
""l::u e
0000,
900
[ XX
“‘..Qo_-.
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REMAP-CAP

Multiple domains for CAP
and COVID patientsin ICU
— 14 domains across frial
Multiple reports globally
examining characteristics

\ ﬂ'rial of Early Ac:ﬁvity\

Randomised, Embedded, Multi-

and Mobilisation

m
TN ICY

International trial on early
mobility in invasively
mechanically ventilated
patients in ICU

Physiotherapy based
trial/Interdepartmental
cross collaboration

/

/




BHRI Dissemination and Visibility

Journal List 3 JAMA Network > PMCT489418

HIOMIBN VIV

oMIBN WINYT

JAMA

View Articler

PMCID: PMCT7489418
PMID: 32676697

JAMA. 2020 Oct §; 324(13): 1317-1329.
Published online 2020 Sep 2. doi: 10.1001/jama.2020 17022

Effect of Hydrocortisone on Mortality and Organ Support in Patients
With Severe COVID-19
The REMAP-CAP COVID-19 Corticosteroid Domain Randomized Clinical Tri

The Writing Committee for the REMAP-CAP Investigators

Derek C. Angus, MD, MPH "2 | ennie Derde, MD,®*# Farah Al-Bsidh, PhD,® Djllali Annane, MD, PhD 578
Yaseen Arabi, MD,® Abigail Beane, MSc,® Wilma van Bentum-Puijk, M3, 3 Lindsay Berry, PhD,"" Zahra Bhimani
MPH, PMP,'2 Marc Bonten, MD 2% Charlotte Bradbury, MD, PhD, ™18 Frank Brunkhorst, MD, '® Meredith Buxdon,
PhD,"” Adrian Buzgau, MSe,'® Allen C. Cheng, MD,"®2° Menno de Jong, MD,2" Michelle Detry, PhD, !

Lise Estcourt, MD,?*2* Mark Fitzgerald, PhD,"" Herman Goossens, MD. % Cameron Green, MSc,2?

Rashan Haniffa, MD,2%2¢ Alisa M. Higgins, PhD,%® Christopher Horvat, MD, MHA, "2 J. Hullegie, MD,?
Peter Kruger, MD " Francois Lamontagne, MD.?® Patrick R_Lawler, MD.?® Kelsey Linstrum, MS," Edward Li
MD,*® Elizabeth Lorenzi, PhD, ™ John Marshall, MD, '23" Daniel McAuley, MD,?? Anna MeGlothin, PhD, !

Shay McGuinness, MD,2%3%343% Bryan McVerry, MD, > Stephanie m8,"2 Paul Mouncey, MSe 37
Srinivas Murthy, MD,*® Alistair Nichol, MD,2%*%4%41 Rachael Parke, RN, PhD 3343342 jane Parker, RN,2°
Kathryn Rowan, PhD,*” Ashish Sanil, PhD,'" Marlene Santos, MSe, '2 Christina Saunders, PhD, ™!

Christopher Seymour, MD, MSc,™? Anne Tumer, RN, MPH 35 Frank van de Veerdonk, MD,**

Balasubramanian Venkatesh, MD,**#% Ryan Zarychanski, MD,*® Scott Berry, PhD, ™! Roger J. Lewis, MD,

PhD, ™47 Calin MeArthur, MD,***® Steven A. Webb, MD, PhD,2%3%5% and Anthony €. Gerdon, MD®

"The Clinical Research Investigation and Systems Modeling of Acute lliness (CRISMA) Center, Department of
Critical Care Medicine, University of Pittsburgh School of Medicine, Pitisburgh, Pennsylvania
2The UPMC Health System Office of Healthcare Innovation, Pitisburgh,

Editor's Notes This article was published on February 25, 2021, at NEJM.org,

Interleukin-6 Receptor Antagonists in Critically Il Pati
The REMAP-CAP Investigators”

Antice  Figures/Media Metrics
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Abstract

BACKGROUND
The efficacy of interleukin-6 receptor antagonists in critically ill patients with coronavirus

disease 2019 (Covid19) is unclear.

METHODS
We evaluated tocilizumab and sarilumab in an ongoing international, multifactorial,
adaptive platform trial. Adult patients with Covid19, within 24 hours after starting organ

support in the intensive care unit (ICU), were randomly assigned to receive tocilizumab (8

mg per kilogram of body weight), sarilumab (400 mg), or standard care (control). The

primary outcome was respiratory and cardiovascular organ support-free days, on an ordinal
scale combining in-hospital death (assigned a value of -1) and days free of organ support to

day 21. The trial uses a Bayesian statistical

nodel with predefined criteria for superiority,

efficacy, equivalence, or futility. An 0dds ratio greater than 1 represented improved survival,

ents with Covid-19

April 22, 2021
N Engl | Med 2021; 384:1491.1502
DOI: 10.1056/NE|M0a2100433

Related Articles

EDITORIAL
Interleukin-6 Receptor Inhibition in C
Cooling the Inflammatory Soup

ORIGINAL ARTICLE A

Tocilizumab in Hospitalized Patients
Covid-19 Pneumonia

CORRISPONDENCE

Interleukin-6 Receptor Antagonists in
Patients with Covid19

ntersive Care Med (2021) 47867-886
hitps:/doiorg/10.1007/5001 34-021.06448-5
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Lopinavir-ritonavir and hydroxychloroquine
for critically ill patients with COVID-19:
REMAP-CAP randomized controlled trial

Yaseen M. Arabi'>*'®, Anthony C. Gordon™*, Lenniie P. G. Derde®, Alistair D. Nichol®*'®, Srinivas Murthy'",
Farah Al Beidh*, Djillali Annane'>'*'%, Lolowa Al Swaidan®*'%, Abi Beane'®, Richard Beasley', Lindsay R. Berry'%,
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Mark Fitzgerald'®, Rob Fowler®' 222 Timothy D. Girard*5, Ewan C. Goligher, Herman Goossens®’,

Rashan Haniffa™#%4, Alisa M. Higgins’, Thomas E. Hills'’#!, Christopher M. Horvat**5%2, David T. Huang**%,
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Edward Litton®***, Elizabeth Lorenz'®, Salim Malakouti®, Daniel F. McAuley®', Anna McGlothiin'®,
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Manu Shankar-Hari®'#?, Steven Y. C.Tong®**, Alexis F. Turgeon®, Anne M. Turner'’,

Frank Leo Van de Veerdonk®, Ryan Zarychanski®®, Cameron Green®, Scott Berry', John C. Marshall %,

Colin McArthur’®, Derek C. Angus™3 and Steven A. Webb?® on behalf of the REMAP-CAP Investigators

2021 SprngerVeraq G Germary, part of S g aure

Abstract

P : To study pi and hyd ritically il patients
disease 2019 (COVID-19).

Methods: Critically il adults with COVID-19 were randomized to receive lopinavir-ritonavi, hydroxychloroquine,
combination therapy of lopinavir-itonavir and hydroxychloroquine or no antiviral therapy (cantrol). The primary
endpoint was an ordinal scale of organ support-free days. Analyses used a Bayesian cumulative logistic model and
expressed treatment effects as an adjusted odds ratio (OR) where an OR > 1 i favorable.

Results: We randonmized 694 patients to receive lopinavir-fitonavir (1.=255), hydroxychloroauine (n=50), combina-
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Surviving Covid-19 with Heparin?
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FULL LENGTH ARTICLE | VOLUME 29, P134-141, MARCH (

Focal articular surface replacement of knee lesions after failed

cartilage repair using focal metallic implants: A series of 132 cases
with 4-year follow-up

Gerben M. van Buul Jaroslaw Stanclik « Johan van der Stok « Joseph M. Queally » Turlough O'Donnell

Published: February 18, 2021 » DOI https-/idoi.org/10.1016/ knee 2021.01.014

.
I nJ urylnlemational Journal of the Care of the Injured

FULL LENGTH ARTICLE | VOLUME 51, ISSUE 7, P1536-1542, JULY 01, 2020
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Abstract

Extracellular vesicles (EVs) are emerging as key players in different stages of
atherosclerosis. Here we provide evidence that EVs released by mixed aggregates of
monocytes and platelets in response to TNF-a display pro-inflammatory actions on
endothelial cells and atherosclerotic plagues. Tempering platelet activation with lloprost,
Aspirin or a P2Y+3 inhibitor impacted quantity and phenotype of EV produced.
Proteomics of EVs from cells activated with TNF-a alone or in the presence of lloprost
revealed a distinct composition, with interesting hits like annexin-A1 and gelsolin. When
added to human atherosclerotic plaque explants, EVs from TNF-a stimulated monocytes
augmented release of cytokines. In contrast, EVs generated by TNF-a together with
lloprost produced minimal plague activation. Notably, patients with coronary artery
disease that required percutaneous coronary intervention had elevated plasma numbers
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