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What Is evaluation? Innovation

East Midlands

“an essential part of quality
improvement and when done
well, it can help solve
problems, inform decision
making and build knowledge”

Source: Evaluation: What To Consider?
2015, The Health Foundation

* “The process of determining the merit,
worth or value of something”

* “Using systematic, data-based inquiries
about whatever is being evaluated”

* “A process undertaken for purposes of
Improvement, decision making,
enlightenment, persuasion”
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What was The Evaluation Fund Innovation

East Midlands

* Up to £300k avalilable in total to NHS organisations in the East
Midlands to independently evaluate innovative projects already In
place.

» Two Cohorts:

« Cohort 1 — Deadline September 2022
» Cohort 2 — Deadline February 2023
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More than the sum of its parts... innovation

East Midlands

What is already
known?

« What other work has
been done locally or in
related projects?

It’s a
Fan!

It’s  What do the
4 implementation team
Rope! know?

« Synthesize into a
coherent whole

* An evaluation needs all
of these to work

a Snake.!




Leicester Atrial Fibrillation (AF) Virtual Ward -
digitally enabled acute care for Atrial Fibrillation

Professor G. André Ng
Professor of Cardiac Electrophysiology and Consultant Cardiologist

Sue Armstrong

Advanced Clinical Practitioner Cardiac Arrhythmias

UNIVERSITY OF @ University Hospitals
LEICESTER

of Leicester
NHS Trust



What is Atrial Fibrillation?
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AF cases (millions)

Atrial Fibrillation — an epidemic

AF Direct Cost Category split (%)
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| 60% of AF costs are due
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How is Fast AF treated?
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Your Voice in Cardiovascular Nursing

e
2-5 days stay

>100 bpm

NHS

University Hospitals
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Can we safely and effectively
manage the fast AF patient
using digital platform and
remote monitoring technology?

SHe Lyl University Hospitals
LEICESTER of Leicester



1500~

1000

500-

Locally

1,333

[ Emergency Primary AF admissions across UHL J

T
2016/2017

T
2017/2018

T
2018/2019

T
2019/2020

Acute AF Admissions to

Clinical Decisions Unit

August - Sep 2021

Suitable for a Virtual Ward?

YES

211 Patients

NO

106
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Fast Midlands
Academic Health Science Network

Evaluation Fund

Digital Health Partnership
. Award

Supporting people at home



New Model of care

Fast AF/AFL

No underlying acute factors causing AF (e.g. heart
failure, sepsis, thyroid dysfunction)
Haemodynamically stable

HR < 140 bpm

Normal TFTs

Troponin, D-Dimer and CRP test results if clinically
relevant

No other acute conditions requiring admission

AF Virtual YES NO

Ward Usual Care




Virtual Ward Admissions

Step-across Step-up
VW admission leading to early VW admission instead of
discharge hospitalisation

Supply of Remote Virtual Rate/Rhythm Discharge
Devices monitoring Ward Rounds Control Consultation
UNIVERSITY OF (‘ British Cardiovascular Society E B B University Hospitals
LEICESTER ~ Eiish Asgucition of Leicester

Cardiovascular Care

Your Voice in Cardiovascular Nursing
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Platform functionality

- All questionnaires - - 20/02 15:42 20/02 15:40 20/02 08:59 20/02 08:58 19/02 19:10 19/0
ECG ECGH ECGH ECGH

Pulse (BPM) 62 ® 162 ® 157
AFib Detection NORMAL AFIB AFIB

Kardia Alarm 1 ® 3 ® 3

Blood Pressure / Pulse 95/56, 61 128/85, 111 121/
(mmHG, BPM)

Saturation (%) 96 100 9
Respiratory Rate (RR) ® 65 ® 89 @
Do you have new onset chest No No N

pain/tightness OR feel so out of
breath you are unable to
complete sentences now ?

How breathless are you Not breathless The same Not bre
compared to the last time you

submitted?

Have you experienced any new No No N

or worsening chest pain since
the last time you submitted?

Have you been aware of your ® Yes ® Yes e
heart racing or fluttering since
the last time you submitted?
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What does the service look like ?

 All patients are under care of an Electrophysiologist Consultant Cardiologist
* Advanced Clinical Practitioner Led

* Support from Cardiology Registrars

* Mon —Sun 9-5pm

* Out of hours support from Cardiology Registrar on call




Virtual Ward Monitoring

I e Cardiovascular monitoring at least twice a
day

* Messaging platform

* 998 + 240 messages exchanged per
month

» 21 /414 patients required re-admission

* 5% readmission rate

 When compared to similar pts readmitted for
longer

* AV 13 days length of stay on VW
* Long term treatment plan developed

UNIVERSITY OF
LEICESTER

University Hospitals

of Leicester
NHS Trust




Medication Changes
*Hospital Pharmacy & Home delivery

*ePrescribing through systmone

* Prescription collected from local chemist

*Prescribing for multiple systems — AF, blood pressure, heart failure, etc

& SyStmenE

@ NEPATIENTONERECORD




Digital Inclusivity (our experience)

* The oldest patient is 96 years of age.
°* Equipmentis loaned

* 3 Patients with visual impairments have
successfully been cared for on virtual ward

* All patients completed monitoring until clinical
discharge
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Patient and Feedback
Public Lessons Learnt
Involvement

Patient Representatives




Outcomes — 414 Admissions
(315t Jan 22 — 215t June 24)

The Friends

M Step up - admissions and Family TeSt

avoided 59%

W Step across - Early
discharges 41%

100% Positive Responses

Total no. of Median no. of Cost comparison
Hospitalisations prevented - Bed days saved Traditional Vs Virtual care

243 802 £63 SSaved per admission




bpm

HR, BP and Rhythm on admission

and discharge from the Virtual ward = on2dmsser
n Discharge
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A more efficient Patient Journey

Virtual Ward
Admission

Discharge after 2-5
days

Cardiology Outpatient 999/111 if Symptoms
Referral Recur

6-month wait Digital Helpline

VW Re-admission if M Longtermpl
ED/Hospital —— anagement Plan

Readmission
Clinic Appointment

Long term
Management Plan




BM J{:”w”.l..]alls Open access Arrhythmias and sudden death

openheart Digitally enabled acute care for atrial
fibrillation: conception, feasibility and
early outcomes of an AF virtual ward

openheart

Ahmed Kotb,'? Susanne Armstrong.” Ivelin Koev,” Ibrahim Antoun,’
Zakariyya Vali,"? Gaurav Panchal,” Joseph Barker,’* Akash Mavilakandy,'~

Shui Hao Chin,” Merzaka Lazdam,” Mokhtar lbrahim,’? Alastair Sandilands,®
1,2

Riyaz Somani,” G Andre Ng

www.afvirtualward.co.uk

y @af_virtual_ward




Next steps
ng British Heart Innovation Fund

Foundation

Build a Reproducible Telemedicine-based
model

Integration with Electronic Patient Records Specia lised

District Hospitals - Hospital Admission > Cardiac Centres
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Leicester AF Virtual Ward

- An Innovative solution — acute virtual ward
- First of its kind — delivering urgent care for acute AF patient
. Safe and effective using digital technology / remote monitoring
- Collaboration between partners to provide single patient interface

- Patient-centred care with excellent feedback
- Reassurance of specialist hospital-level care at home
- Ownership and Confidence of managing own condition acutely

- Demonstrated significant clinical impact
- Reduced LOS and cost compared to acute hospital stay
- Hospital admission avoidance
- Disrupt the conventional pathway with early destination therapy

m UNIVERSITY OF
University Hospitals of Leicester LEICESTER

NHS Trust
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Dr Ivelin Koev Becky Bausor ACP Charlotte Neve ACP m
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Evaluation questions

1. What changes (e.qg. staffing, procedures, relational systems, technologies and environmental
systems) have been made to enable the virtual ward to work effectively? And what further changes
are planned?

2. Has the virtual ward been implemented as intended? Why/why not? What has facilitated
implementation? What has hindered it?

What is the impact of the virtual ward on patient outcomes (clinical, safety) and experience?
What is the impact of the virtual ward on staff?

What is the impact of the virtual ward on care pathways and patient flow across inpatient and
community or other discharge destinations?

What are the wider impacts of the introduction of the virtual ward across the Trust? (inc. cost)

Are all patients able to benefit from the virtual ward equally? What are the reasons for any
differences?

8. Have there been any unintended consequences of implementing the virtual ward?

9. In what ways could the virtual ward be improved?

10. How can the benefits of the virtual ward be sustained in the future?

39
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Findings — What helped implementation?

» Experienced clinical staff, with dedicated time, setting up and running the virtual ward

» Collaborative approach between the clinical service, the supplier and the project management
was felt to be key in ensuring effective and efficient implementation

» Responsibilities within and outside the team were clear from the start
« Adequate and dedicated funding to enable required staffing and digital app etc

 Flexible and responsive digital platform supplier, prepared to work closely and proactively with the
clinical team to individualise the technology as required

« An app which is reliable and standalone — so changes could be made quickly
» Project management capacity — setting up the project and on an ongoing basis

» Collecting patient experience data from the start

A focus on ongoing learning, modification and improvement

Niche Health & Social Care Consulting — All rights reserved — Registered in England No 08133492



Findings — What helped implementation?

» Anincreasing culture of acceptance of the use of virtual tele-healthcare among patients,
clinicians and other stakeholders

» Good buy-in from clinical colleagues

« Although some clinical colleagues were doubtful about the pilot to start with, the overwhelming
majority supported both it and their colleagues in delivering it. The team undertook a great deal
of work to communicate and explain the project to clinical colleagues who were likely to refer.

* Ensuring a clear, quick and simple referral process (including referral criteria)
» Afocus on methodology first and technology second

« Pace of implementation — slow and steady with a pilot period

» Support from very senior managers

» The ability and willingness of patients of all ages to embrace and use the technology, and families
to support them

It was impressive to see how this was
set up. The commitment from the
leads should not be underestimated.
It takes a lot of work to set this up

Niche Health & Social Care Consulting — All rights reserved — Registered in England No 08133492



Findings — What hindered implementation

* Fewer eligible ward-based patients than expected (compared to initial audit - balanced by taking
patients from wider non-ward base)

« Significant number of inappropriate referrals at first
» Referrers lost confidence. More comms put in place
 Poor internet access in parts of the Trust during onboarding. Got pre-loaded i-pads

« Job plan-related issues (initially the medical staff involved in setting up and overseeing the AF
virtual ward were doing this work on top of their other job. This meant that they could not be
financially reimbursed for the work because they were officially already working full-time, even
though the money was available in the budget)

« Challenges of introducing a significant change — resistance amongst some staff. Suspicion of
change etc. Need for more reassurance. Reduced over time. Number of suggestions in the
report as to how other sites could avoid/reduce this

42
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Findings — What is the impact of the virtual ward on patient experience?

Extremely positive: 98% gave highest score — very good
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Findings — What is the impact of the virtual ward on patient experience?

44
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Valued staff taking the time to explain everything to them, both about AF itself, its clinical management
and how to use the technology needed for the virtual ward

Explanations received, the ongoing monitoring and easy access to the virtual ward team were all
reassuring and reduced their anxiety and worry

Reported that the service gave them confidence in managing their condition:

“It was good knowing my pulse rate and when | was in AF and needed to call an ambulance very well
explained”. “Gave me confidence knowing someone was looking at results, my medication could be

changed straightaway”. “At first | was sceptical but found it worked very well. It gave me confidence”.
Found it easy to contact the team when needed — text, phone, email

Described the staff on the virtual ward team very positively, using words such as helpful, caring,
friendly and professional

Appreciated that they could go home sooner

Vast majority found the technology easy to use, sometimes despite initial concerns about it. Some had
asked relatives to help them, which they appreciated

Positive about the discharge process from the virtual ward

One staff member told us “Rapport with patients has been really valuable. Patients really like this personal
approach...lots of thanks from patients who said they feel genuinely cared for as a partnership, and
actively involved in their care”.




Findings — What is the impact of the virtual ward on staff?
» Freed up time for some clinical staff, e.g. referring staff to CDU and ECG

» Provided more clinical options for treatment, e.g. borderline patient in OPD prev sent home and
returned in couple of days with no monitoring

* Provided reassurance for referring clinicians
“You have reassurance that someone is following them up and continuing the care plan”.
“It's a real positive the virtual ward can follow up and own them”
» Provided professional dev't for staff working on and with the virtual ward and increased job satisfaction

» Impacted positively on the therapeutic relationship between clinical staff and patients, helped them to
understand them better as individuals and understand the impact of AF on their lifestyle (and vice versa)

- there were initial concerns that working in this way might impact negatively on the therapeutic
relationship (therapeutic presence and sense of purpose) between clinical staff and their patients
because, in the past, this was based primarily on regular face-to-face contact

- one doctor explained that this relationship is important not only to ensure that staff fully understand each
individual patient but also so that the patient trusts the clinician sufficiently to comply with their prescribed
treatment

» This mainly appeared to be based on the continuity of the relationships between the AF virtual ward
team staff and patients. They could get to know each other as individuals and the continuity was welcomed
by both staff and patients. One staff member described how it helped to reduce patient anxiety/engender
trust

45
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Findings — Unintended consequences? it's delivered everything we
hoped it would and more. It's

been a massive journey

» Avoided some inpatient admissions completely, e.g. via A&E, OPD, ECG

» Highlighted a number of issues to be addressed by the Trust in developing virtual wards in the
future:

“it made me and my colleagues think about what virtual wards should look like in the
future and drove useful conversation with our EPR supplier”.

» Challenged perceptions of what patients can do or cope with, especially older people with
technology and others to manage their own health condition

* Made staff re-look at other pathways for AF patients and conclude that more information and
education for these patients would also be helpful

* Negative unintended consequence was pressure on implementing the clinical team at first.
Implementing a large change on top of a very demanding job and managing patients in this new
way was stressful at first. Some patients harder to manage than anticipated. Some staff worried
about patients who were not concordant with their treatment regimes, and wondered where this
left staff from a governance point of view

46
i h
Niche Health & Social Care Consulting — All rights reserved — Registered in England No 08133492 n.c e




Findings — Are all patients able to benefit from the virtual ward equally? What are the
reasons for any differences?

« Key issue: people with underlying co-existing/underlying medical condition
« Worries about the following were largely overcome:
people who did not speak/read English, or for whom it was a second language

elderly people who might be averse to using technology in this way

people who did not have access to a smart phone or laptop

people with physical disabilities, e.g. problems with manual dexterity or sight

people who might struggle to change their own medication unaided

Niche Health & Social Care Consulting — All rights reserved — Registered in England No 08133492



Quantitative analysis — aims and approach

e Principal aims of the quantitative analysis were to assess the impact of the virtual ward on:
- Subsequent use of services (readmissions/reattendance at A&E/outpatient use)
- Patient outcomes (mortality at 30 days/90 days)
- Costs, i.e. does the new service cost less to run than the old pathway?

e In most evaluations, impact is typically gauged by comparing the outcomes of patients using the
service with those of a control group and using statistical tests to highlight any differences

e Inthe absence of an RTT a common approach to obtaining control groups is to use routine
hospital data and, using statistical methods, identify a group of patients similar to those
receiving the intervention

e FEvaluation used pseudonymised patient-level data from UHL’s Bl and costing teams

Intervention group Control group

* Any patients using the AF virtual ward * Any patients discharged from UHL with AF
between 1st January and 31st December primary diagnosis betweenlst January and
2022 (n=91) 31st December 2022 identified by clinical

review team (n = 315)

« Additional matching performed to identify
subset of the above to act as second
control group

48
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Quantitative analysis — baseline characteristics of intervention and control groups

e Whilst the two cohorts were similar across many of the variables, there were some important
differences, particularly around age, gender and patient comorbidity

AFVW Control group
Under 50 7 7.7% 17 3.4%
50 to 59 14 15.4% 35 11.1%
60 to 69 36 39.6%* 78 24.8%*
Age T0to 79 30 33.0% 111 35.2%
80 and above 4 4.4% T4 23.5%™
Mean age (standard deviation) | 65.1 (10.4)* 315 70.6 (12.1)*
Female 27 29.7%* 135 42.9%*
Gender
Male 64 70.3%* 180 57.1%*
1 (most deprived) 11 12.2% 42 13.5%
2 11 12.2% 44 14.1%
Deprivation® |3 9 10.0% 50 16.0%
4 27 30.0% 91 29.2%
5 {least deprived) 32 35.6% 85 27.2%
VWhite British or other white 79 86.6% 273 86.7%
Ethnicity Asian or Asian British Indian 5 3.5% 22 7.0%
Sﬂtgqgagincluding unknown or not 7 7.7% 20 6.3%
comorbidiiss | (tandard deviation) o | 210" | 35 | 27@1)

* Statistically significant, P-value = 0.05; *=Statistically significant, P-value = 0.001

Niche Health & Social Care Consulting — All rights reserved — Registered in England No 08133492



baseline characteristics of intervention and control groups

Quantitative analysis —

Significant differences were also found between the disease profiles of the two cohorts
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Quantitative analysis — baseline characteristics of intervention and control groups

e There were also significant differences in the prior use of hospital services between the
intervention and control groups — a key predictor of future hospital use

AFVW cohort Control group
thIJ#?ebféaDrf;&E attendances within the last a7 91 0.96 388 315 1.23*
El_ltj‘;r;bj;;stPAU attendances within the last 7 91 0.08 40 315 0.13
thlvl#?ebfé:rfﬁelectwe admissions within the last 63 91 0.69** 345 315 1.10*
Ngmbgr of EI.|-EFtI'-.-'E Ell:IiI'I'IIE-S.IEIII'IE- '.".-'IThIII'I the;last 20 91 0.92* 26 15 0.08*
three years (with a primary diagnosis of AF)
E:HE?;EDLSQ:?QE”W admissions within the 62 91 0.68* 361 315 1.15+
Number of emergency admissions within the
last three years (with a primary diagnosis of 34 9 0.37 117 315 0.37
AF)
g:mﬁféeo;:g::rm of admission within the 1 91 0.01 13 315 0.04
{‘]J#Q;bfé:rfﬁemergen cy bed days within the last 172 91 1.89* 1309 315 4.16*
Number of outpatient first appointments within q . - .
the last three years 126 91 1.38 RT6 35 1.83

* Statistically significant, P-value = 0.05; *=Statistically significant, P-value < 0.001

Niche Health & Social Care Consulting — All rights reserved — Registered in England No 08133492



Quantitative analysis — selection of matched control groups

e Dueto the significant differences in demographics, morbidity and prior use of hospital
services found between the two cohorts, a subset of patients were selected from the
initial control group to produce a group with more similar characteristics to those
admitted to the virtual ward

e The matching was performed using a statistical technique called nearest neighbour propensity
score matching (although many other methods are available, e.g. genetic matching), with one
control selected per virtual ward patient

e The aim of matching was to produce a group of patients as similar as possible to the virtual
ward patients in terms of variables likely to affect hospital use and mortality. Specifically, we
matched on:
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demographics (age, gender and ethnicity)
socioeconomic deprivation status

prior hospital use (emergency admissions, elective admissions, emergency bed days,
outpatient appointments, and A&E attendances in the three years prior to the index admission)

comorbid health conditions (drawing on three years of admissions data to construct diagnosis
histories for each patient based on electronic hospital records)




Quantitative analysis — selection of matched control groups

The success of matching is
judged by the standardised
difference between variables

Differences of less than 10%
are generally considered to
imply adequate balance
(between the two vertical
lines on the chart)

It is not always possible to
obtain perfect balance on all
variables, but those
considered important in
predicting outcomes and
hospital use were prioritised

Out of the 49 variables used
in the matching process,
eight had an absolute
standardised difference
greater than 10%
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Quantitative analysis — selection of matched control groups

e The virtual ward patients and the matched control group were more similar in terms of
demographic, morbidity and prior hospital use variables, compared to the original control group
selected by the clinicians. No significant differences were found for prior hospital use variables
and only one significant difference for demographics.

AFVW Matched control group

Under 50 7 1.7% 10 11.0%

50 to 59 14 15.4% 13 14.3%

Age 60 to 69 36 39.6% 28 30.8%
T0to 79 30 33.0% 26 25.6%

80 and above 4 4.4%* 14 15.4%*

Mean age (standard deviation) 91 65.1(10.4) 91 66.1 (13.1)

Female 27 29.7% 23 25.3%

Gender Male 64 70.3% 68 T4.7%

1 (most deprived) 11 12.2% 5 5.6%

2 11 12.2% 8 9.0%

Deprivation 3 9 10.0% 10 11.2%
4 27 30.0% 3 34.8%

5 (least deprived) 32 35.6% 35 39.3%

White British or other white 79 86.8% 79 86.8%

Ethnicity Asian or Asian British Indian 5 5.5% 4 4.4%

Other (includ;?gtsg]knnwn or not 7 7.7% 8 3.89%
comorbiies (tandard deviation) 9 | 2120 | 1 | 21(10)

* Statistically significant, P-value < 0.05; *=Statistically significant, P-value = 0.001 54
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Quantitative analysis — comparison of outcomes and subsequent hospital use

e With the exception of the rate of emergency bed days used following readmission, where there
was a large difference, no significant differences were found between the groups for outcomes or
subsequent utilisation.

e Alarge proportion of the readmissions in the virtual ward cohort required procedures, indicating the two
groups may have differed in some unobserved way (e.g. type of AF, severity, or ability of patient to self-

manage)' AFVW Matched control group
A&E attendances within 30 days of
discharge 6 104 5.8% 5 100 5.0%
GPAU attendances within 30 days
of discharge 0 104 0.0% 2 100 2.0%
Emergency readmissions within 30 8 104 7.7% 7 100 7.0%

days of discharge

Emergency readmissions within 30

days of discharge — circulatory 8 104 7.7% 6 100 6.0%
conditions only

Emergency bed days following

emergency admission within 30 44 104 0.42* 7 100 0.07*
days

Mortality within 30 days of discharge 1 | 1.1% 0 | 0.0%
Mortality within 90 days of discharge 1 | 1.1% 1 | 1.1%
All recorded mortality following

discharge 3 " 3.3% 5 " 5.5%
Outpatient first attendances within 3 16 91 0.40 42 91 0.46
months

Outpatient first attendances within 3

months — cardiology only 26 91 0.23 26 91 0.29
* Statistically significant, P-value = 0.05; *=Statistically significant, P-value < 0.001 55
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Quantitative analysis — comparison of outcomes and subsequent hospital use

e Survival analysis was used to test for any differences between the groups in the time until an adverse
event (emergency admission to hospital, attendance at A&E, attendance at GPAU or death) following
discharge.

e In the first 35 days after initial discharge the two lines are very similar, with divergence after this. At the
end of the full 90-day follow-up period the control group had a greater proportion of individuals with at
least one adverse event. However, the chart shows that the 95% confidence intervals consistently
overlap and none of the differences were found to be statistically significant at any point in the 90-day
post-index discharge period.
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Quantitative analysis — differences in costs and bed days

e Overall, the cost per admission was £635 lower in the virtual ward cohort compared to the control
group.

Virtual ward admissions 67 £819 £108 £927 1,150 £54
Control group admissions 329 £1,454 £108 £1,562 570 £901
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Quantitative analysis — summary of findings

The virtual ward is at least as safe as inpatient care for the patient currently using it

e The virtual ward is cheaper per episode than current inpatient care. These savings are not cash
releasing, however, as fixed resources are directed to other patients

e An additional referral route direct from the A&E department at LRI is planned; using the original
data supplied to us we estimated ~ 146 patients would have been suitable in 2022, producing
£174,324 (non-cash releasing) savings and 321 bed days saved for the year

e The economic case for its implementation will rest on the extent to which the virtual ward
service remains limited to patients who would otherwise have been admitted to hospital. If
its remit extends to offering additional monitoring to patients who were at little or no risk of hospital
admission, while this could provide clinical benefits, it could make the service more expensive
than the approaches it is replacing
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Our address is:

4th Floor
Trafford House
Chester Road
Manchester
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To summarise.... Innovation

East Midlands

« Evaluation is a highly worthwhile activity and the only true way to measure whether the
reality matches up to the intended benefits

* Itis important to ‘best fit' the methodology and outputs to the type of work you are doing
and what you need to measure

* Itis best to factor flexibility into the contracting and into the evaluation plan
* You can never consider data and data collection too early!

 Involve information/data colleagues early on to discuss what is possible, and IG to enable
safe data access

* You do not have to be an expert in evaluation or have conducted evaluations in the past,
lots of support is available
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We can help you with Innovation

East Midlands

* Advice and guidance
* Benefits workshops
 Writing evaluation plans and outlines

« Conducting the tendering process — and knowing who to ask for
bids

« Selecting an evaluator

Contact the team for more information: healthinnovation-

em@nottingham.ac.uk Q
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Innovation
East Midlands

Thank you for listening

Email: healthinnovation-em@nottingham.ac.uk

Web: healthinnovation-em.org.uk o
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