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“ace MRI

Helping half a million people with pacemakers
access stroke and cancer care reliant on MR,
just like the rest of us.
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75% of us will need an MRI
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Half a million people in England

National Audit of Cardiac Rhythm Management Devices
a ‘ e 2004-2014
Bradshaw PJ et al Open Heart 20141:e000177



A growing problem
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National Institute of Cardiovascular Outcome Research National Audit of Cardiac Rhythm Management Devices 2013- 2014
a ‘ e Operational Information for Commissioning, NHS England. Diagnostic Imaging Dataset, 2014.

MRI examination rate x 103 per million popuation



The NHS has already invested in the solution
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At last! The implant that makes it safe for
heart patients to have vital MRI scans:
£20,000 device can be 'switched off" for
lifesaving checks

« New £20,000 pacemaker allows patients to have lifesaving MRI scans
+ Penelope Wybrow, 41, from London has been fitted with the new ICD
- It can be 'blinded’ from detecting abnormal heart rhythms during MRI

By SOPHIE GOODCHILD FOR THE MAIL ON SUNDAY
PUBLISHED: 22:04. 16 August 2014 | UPDATED: 12:36, 17 August 2014
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A £20.000 heart implant that aliows patients to have lifesaving MRI scans — which can damage Daty Mail @MailOniine

traditional devices — is now being offered on the NHS —— = =
The technoloaical advance means that thousands of people with abnormal heartbeats can now Daily Mail
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Poor service provision across the NHS

* Referrals are 50 x as likely to be rejected. 2o
* Half of centres in the UK do not provide a A
se rVi ce. MRI Scans in CIED patients »

1-5,000 scans per year Y gﬁ -
50,000 scans required I';
10-50 fold service provision ey -

1/3 for cancer, stroke or other

urge nt care General population — 56 MRI scans per 1000 population

500 x lower rate in CIED patients

| a ‘ e M R I Sabzevari K et al Europace 2017,19(3):425-431




Service provision is logistically complex

Time-consuming
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Referrer < Radiologist
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Average 2.5 months delays planning scans, multiple emails
Logistic hurdles: patient, referrer, MRI-device teams.

60% referrals with missing data, 17% with incorrect information
1 in 3 referrals require >3 repeat discussions with referrers

Pace MRI

Logistical steps to provide MRI for patients with CIEDs

I Clinical decision made I Key

‘ | Referrer I

I Request to General Radiology or Cardiology I

‘ Cardiology
Lead parameters and device Radiology

conditionality reviewed

I Indication, exclusion zones reviewed I

| Scan booked I-

/ On day of scan \

P devi Non-MRI
Conditional re-scan device conditional
check ‘
Scan with Confirmation of risk
appropriate benefit
parameters (SAR
<2W/kg)
Post-scan device
check

Dowsing B, et al Abstract BCS 2021; National Clinical Imaging
Board MRI equipment report 2017

Bhuva AN BMJ Qual & Safety 2019, 0:1-6, Dowsing
Heart 2021;107:A129



Avoiding a zero-sum game

y 4 Solution: increase efficiency (A)
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Pace MRI

Y = AF(L, K, H, N)

Y is output

A is Technology

L is Labor

K is Capital

H is Human Capital

N is Natural Resources



Avoiding a zero-sum game

Digital referral pathways need to be:

- User friendly

- Faster than paper

- Interoperable (not just one hospital)

- Support safe clinician decision-making

Pace MRI



Our goal

* To develop a dedicated online web platform to a streamlined
pathway for MRI scans in cardiac device patients, offering:
* Networked services
* Cross-silo working, combining technical expertise
* Time-saving communication

* Addressing a health inequality with multiple barriers

Pace MRI



Referrals management platform
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“to ensure that patients with cardiac devices have the same access to

MRI scanning as everyone else.”
 Funded by the British Heart Foundation and professional societies.

 Developed with Barts Health NHS Trust.

Pace MRI

Register here www.pace-mri.org
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Referrals network

Inverness
o

Referrals network: 60 centres, 4 countries

SCOTLAND

* Supporting service development
Edingurgh

* Trained British Heart Foundation and P "

Cardiomyopathy UK helplines U it .
RTHERN KingdomQ

600-1000 users per month M

Isle of Man

Link ~5-10 individual patients to MRI centres per Dupiin e

t h f / t k d t h Live?pﬁo Rern General Hospi...
month for cancer/stroke and other care Qi
ENGLAND
Caml%ridge
Thanks for creating your website, it gave me the confidence to WALES 4 D
k hi hi e : Q7 @
eep pushing for this scan.” — patient with suspected brain metastases C‘,oof : s
BriQon
| have had to give up my job as a nurse, have suffered the most awful pain, become extremely disabled, lost my independence and suffered awful mental anguish. ) South.’OBﬁ‘g’ﬁfd‘n a:a'Sussex Une
This simply should not be happening. | am incensed. | have asked for help from my MP and have now found your organisation via a google search. Plygnh
| am likely to need MRI in the future and | am not going to suffer this humiliating and physically damaging process again. Royal Cornwall Hospital \h Channe]
%\\Q\b

Can you help me in any way, or point me to where | can get appropriate support.
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Benefits

> £666 per
inpatient

Early
discharge

3 bed days faster
discharge for
internal referrals

83% expedited
patient flow

Pace MRI

£4,000 per
Cancer diagnosis

Early
diagnosis

83% cancer
treatment within
62 day national

target

Timely
rreatment

ACCESS TO
standard cost-
effective

Fewer invasive NHS pathways

procedures



Referral pathway experience

- I n C re aS e d r e fe r ral VO I U m e Completed referrals overa | Pre-Online Referral Platform

6 month period pre and

-5.6+1.6 to 6.6+2.2 per week, p=0.003 mementzion |8 *

-Increased external referrals e —

-Fewer inaccuracies In referrals

I
In-patie 23%
= =
35 30% 38 29%

- Reduced logistical burden , ~1 . .
day/week of cumulative time saved. } ) o

Pieri C, Bhuva AN et al Heart 2021
Dowsing B et al
a ( : ( ! Dowsing B et al



MRI My Pacemaker campaign
Our Mission

To ensure that pacemaker and cardiac device patients can access cancer and stroke care reliant on MR, just like the rest of us.

Digital support is the apex of a strategy to address the
health inequality

Other work includes:

* clinician/patient leaflets,

* educational courses,

e ongoing NHS England tariff discussions,

* national guidelines (in draft)

* Training Cardiomyopathy UK and Arrhythmia Alliance

helplines

% units

Sabzevari K, EuroPace 2017

Campaign www.mrimypacemaker.com bz
. Pieri C, Bhuva AN et al Heart 2021
a ( e Referrals platform: www.pace-mri.org Bhuva AN European Radiology 2020



Helping local champions

MRI for patients with cardiac

implantable electronic devices
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Safe use of MRI in people with cardiac implantable

electronic devices

Martin D Lowe," Christopher J Plummer,? Charlotte H Manisty,® Nicholas J Linker®

ABSTRACT

MR scanning in patients with cardiac implantable
electronic devices (CIEDs) was formerly felt to be
contraindicated, but an increasing number of patients
have an implanted MR conditional device, allowing them
to safely undergo MR scanning, provided the
manufacturer’s guidance is adhered to. In addition,
some patients with non-MR conditional devices may
undergo MR scanning if no other imaging modality is
deerned suitable and there is a clear clinical indication
for scanning which outweighs the potential risk. The
follawing guidance has been formulated by the British
Heart Rhythm Saciety and endorsed by the British
Cardiovascular Society and athers, It describes pratocols.
that should be followed for patients with CIEDs
undergoing MR scanning. The recommendations,
principles and conclusions are supported by the Royal
College of Radiologists.

INTRODUCTION
MRI is used increasingly for d

ostic purposes
Forpoe
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BACKGROUND

After the introduction of MR into the clinical
environment in the 1980, imaging of patients with
cardiac pacemakers, ICDs and CRT devices was felt
w0 be following

ted due to the

causing temporary or per-
manent modification of function
Movement and/or vibration of the pulse gener-
ator or lead(s)
3. Excessive heating of the leads
4. Induced currents in the lea
5. Inappropriate scnsing, tTigg
of the device
6. Electrical reset and reed switch malfunction
’ fleets could potentially lead to inbibition
aker output, asynchroneus pacing, rapid

ing or activation

paced on of ventricular fbrillation,
Hor ¢ of the deleterious effects seen in
carly reports were in patients who underwent MR

scanning without being recognised to have had a
CIED, which had nor therefore heen appropriatcly
reprogrammed for the procedure.




Educational resources

Patients and referrers
Leaflets and videos (multiple languages)
Developed by 6 professional societies and 2 patient charities

Automatically sent through to patients at the point of referral

Does It matter what kind of device | have?

Yes. Both MR Conditional and MR Unlabelled devices can be
scanned, but the referral process and the device adjustments
depend on which kind you have. If you have an implanted heart
monitor, you should also let the MRI team know.

What are the risks of having an MRl scan?

MR Conditional devices: safe

Why have | previously been told | can’t have a scan?

People with MR Unlabelled devices couldn’t have MRI scans until
recently. We now know that with careful planning the risks are
lower than previously thought. These scans usually take place at
specialised MRI centres. They need an important reason for being
done, with no alternative test available.

What If my hospital cannot scan patients with cardlac devices?
For more information, referral centres or support visit

!-'l' A mrimypacemaker.com

MRI'and your
pacemaker

MR Ui devi low risk of li occurring -

in less than 1in 2000 patients. Risks include: An easy guide For patients with pacemakers

« Damage to your device m g

+ Abnormal heart rhythms °am+ w llators or implantable cardiac monitors

« Unexpected shocks from your device

How can I check If my device is MR Conditional?

1. Check your device identification card - some cards will state
if your device is MR-Conditional (see example below)

2. Contact the cardiology team that looks after your device

MRImy pacemaker

We have a team to support you if you have a problem

3. Call the manufacturer directly . heartrhythmalliance.org

A nfo@heartrhythmalliance.org
Your lead and generator combination will always be carefully %’D AA i Y aliia |
checked before the scan to confirm the type of device you have. /

Hospital Heart Centre, UK
DEVICE DATE 01/01/10

Cardiotyopathy™

MFG St Jude Medical sk el st ied §
TYPE PM1272 British C ty / Britsh Hosrt E
SIN 1234567 British Institute of Radiology / British Society for Heart Fallure 3
i o / : g
/Instituta of Physi i : i 4
MRICONDITIONAL SYSTEM?  Yes Medicine/ Royal College of Radologists / The Society of DithHest  § - -
Radiographers. Foundation 3 *Magnetic Resonance Imaging

Pa Ce M RI Download www.mrimypacemaker.com

pacemaker

FAILURE

4
AR

British Heart
Foundation



Other supporting organizations

British
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British Heart
Foundation
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Brini ¢ the heart muscle charity : .
ritish Heart Rhythm Society HEART Institute of Physics and
Engineering in Medicine
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The Royal College of Radiologists
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Conclusion

We are working to ensure half a million people with pacemakers have the
same access to MRI as everyone else.

To make coal-face digital implementation work:
* Recognize the complex patient journeys
* Dig foundations deep
 Make complex processes easier than paper

Use the platform in your service: pace-mri.org

Find/register a referrals centre: mrimypacemaker.com
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British Heart Foundation
British Society for Heart Failure

Arrhythmia Alliance - Trudie Loban
Patients at Barts Heart Centre

Tackling the health inequality

Royal College Radiology

British Cardiovascular Society

British Heart Rhythm Society

National MRI Cardiac Device Working Group
Barts Health NHS Trust

@_,_w Anish.bhuva@nhs.net INHS.
contact@mrimypacemaker.com Barts Health

MRI my pacemaker NHS Trust
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