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Problems in care and avoidability of death
after discharge from intensive care

Multicentre case record review @ 168 / 250 (67%) discharged out of hours
ol =[] [a| = o H = o 8% 167 / 241 (69%) sub-optimal rehabilitation
= I—I—I a a m = (=] I_I—l =
3 NHS Trusts ‘ I 17 / 40 (43%) inadequate investigation of new AF
. . . 2 | .
Record review of 300 patients who died rg’ﬂ 50/ 150 (33%) incomplete sepsis management
following ICU discharge
50 / 300 were discharged for end-of-life care E@H 76 / 250 (30%) no nutritional plan

Of 250 patients who died following ICU discharge
20 deaths probably avoidable
5 further deaths with some degree of avoidability
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“...and that was often quite scary because when they come from ICU obviously they are a lot sicker than other

people on the ward, umm, and if you like don’t know that they’ve been gradually getting better . . . just the

I

—
—

snapshot of when they arrive often. . . looks a bit alarming.”
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(Site A, Staff member 06: Foundation year doctor)
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“I was just so very weak that | felt vulnerable and | was toia'rly reliant on the nursi
(Site C, Patient 02) 2245

Photo by Daan Stevens on Unsplas



Functional Resonance Analysis Methods definitions

FRAM Aspect Definition
Function Activity in a process
Input Starts the function

Precondition

Resource

Control

Time

Output

Must be satisfied before the function can
start

Needed to carry out function

Monitors or controls the function

Any time constraint that affects the
function

The outcome of the function

Example

Decision to discharge from ICU

Patient ready for ICU discharge

Patient does not need vaso-active drugs only
administered in ICU

Nurse time to complete documentation

National guideline on night-time discharge

Timing of bed meeting

Bed allocated to patient ready for discharge



ICU discharge

FRAM

Patint
phypiically fie
for discharge

Patient
preparytion
needs

Ward-based

-

Enowledge of
oy bed required
far BOLY patient

*MDT
decision to
discharge

Patient
preparation
for discharge

Bed available
on ward

Documentation
el

Preparation needs
MU tearns infermed

Monitoring remaved
Dogumentation on ward
Tormd
Handoreer paperwork iv
rddy

Bed available an ward

Fhone call ward pa 10U
than Bed is ready

Whole organisation

Mandated
meeting to
discuss patient

KL patsent
negdls bedd in
[Eiven location

Bed meeting

Bed allocation

KEY

O Function

Imput

O Output

D Hospital location
» Formal link

+ Infarmal link

KU patient needs
bed in given location

Communication of
allocated bed

*MDT: Multi-disciplinary team




Implications: out-of-hours discharg

> .,\
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Discharge after 4pm sho\uld'; \ |
N | L Where discharge after

4pm is unavoidable,
ward% should be
suppq)rted to ensure
patient safety overnight

[dentifying pttien s wha |
may be ready for discharg
the next day starts the
process earlier

Requires organisational
change ~

)




Mobilisation

FRAM

Control
Duration depends on Focus on patients
eperience highlighted as for
Affected by other discharge
commitments NICE CG 83
Occurs before the
start of the day
input Outpn
PT caseload Plan of who to see
Referrais to other —
e Physiotherapy Decision on
| ovigoing plan for the day equipment needed
 mobilization plan
\
1
Precondition Resources
New outcome PT/OT/assistant
Ward PT plan Electronic detail on
Nursing handover the patient
Physical space
Nursing input
Plan of care for the
day
Knowledge of
equipment
Board Round

Time Control

Fit within the ERAS pathway

structure of the day

Reduced weekend

staffing

Unplanned care

needs
Input Output
naseloupun Patient out of bed
"W"_ requesting to Patient that needs to
sitout Mobilise patient get back to bed
Ward round plan to sit of bed Decision on future
Nurse decision to sit ‘ equipment
Out Of request requirement
assistance

Precondition Resources

Confidence and Availability of

knowledge of PT equipment

Mf;*'iww Availability and

mobi skill mix of staff

Nurse confidence

Medically fit




Implications: mobilisation

Patients discharged from ICU who are unable to stand and step
to a chair are particularly susceptible to missing mobilisation
interventions due to down-prioritisation and limits of the ward-
based system of care

This results in prolonged periods in bed, and associated harm

%
? AR
Sk

e

[=]



Enteral feeding —
CRAM

1:
Recognising
poor intake

2:
Dietician
assessment

Masogastric feed delivery triangle —
functions 8-10

"/f’ Meeds
NG tube already new NG
8: in place tube
Check NG \
tube
placement ~  —————— | Cannot confirm ol

Doctor

in stomach
orders
chest x-ray
Tube
displaced
Meed to restart
feed 3
Clinical staff
(re)insert
tube -
; | —
10: ’ : —
Doctor confirms
Feed brea Co -
Pause k/ mmence — placement correct

~ Intervention/ tube concern \continue

feeding

feeding

Nasogastric tube placement cycle -
functions 5-9

Placement
incorrect

Key

Function
Input
Pre-condition
Output

Link



nutrition, relies on MDT collaboratio

The FRAM identifies multiple points where delays
to restarting feeding can occur

These failures have a cumulative effect, resulting
in very poor nutrition delivery

Adequate nutrition delivery is essential for
rehabilitation

Photo by Nevin Ruttanaboonta on Unsplash



Summary of findings: areas for change

® Night-time discharge
Rehabilitation
5
‘ ‘ ‘ Management of ongoing medical problems
;ﬁg Nutrition support

E@“ Handover and communication



Critical Care Outreach Teams/Follow-up services

Continuity of information

Education of ward staff

Support with acute deterioration and specialist skills
Co-ordination of input from specialist services

Responsive and approachable

But...

Post-ICU patients usually discharged from CCOT on day 1 or 2
following transfer and not re-referred at deterioration






ERACC: Enhanced Recovery After Critical Care

NIHR Programme Grant for Applied Research
Co-leading with Prof Peter Watkinson
£2.6 million over 6 years

12 co-applicants with broad methodological expertise, including 3 PPI
members



The team

A
Peter Watkinson Natalie Pattison
Jo McPeake Richard Mandunya Alison Phlll|ps Corina Cheeks Steve Morris

David McWilliams Judith Merriweather Akshay Shah Tim Walsh Stephen Gerry



ERACC: A programme of mixed methods research

Aim:

To develop, refine, implement and test a theroretically-driven, co-

developed ERACC pathway to increase the number of Hospital Free
Days following discharge from ICU.

Primary outcome:
Hospital free days

Selected with our PPl group as more relevant than mortality alone



Why an enhanced care pathway?

ERAS*Societ
ERAS’ y Stroke

association

NATIONAL CLINICAL
GUIDELINE FOR STROKE
for the United Kingdom and Ireland

Enhanced Recovery After
Surgery




Cohort study

Ethnographic observations

Cluster randomised tria

. |
PDSA cycles Liiterature reviews
Implementation Science

Health economic evaluation
»

Semi-structured interviews
Feasibility study Delphl CONSEeNSUsS

Stakeholder co-design



Work packages

1. Understand current clinical provision

2. Identify key ERACC components

3. Understand current post-ICU care
needs

4a. Iteratively co-design the pathway

4b. Feasibility test the pathway
5a. Cluster randomised trial
5b. Process evaluation

5c. Health economics evaluation

UK wide survey, qualitative study (interviews/ethnography)
Scoping review, umbrella review, Delphi study

3 site cohort study (case notes review)

3 site co-development (focus groups, PDSA cycles, stakeholder
work)

3 sites, clear progression criteria
16 sites, data-enabled outcome collection
3 sites, qualitative and adherence assessment

Questionnaire sub-study



REFLECT study Identified:
Problems in care contributing to death and poor recovery
Profoundly poor experience post-ICU for patients and ward
staff
Knowledge gaps:
1. Full remit of RRT/CCOTs

Work package
4 outputs:

A Programme
Theory
(diagrammatic
al plan) of a
Complex
Intervention to
improve
survivorshipin
post-ICU
patients —
updated after
each work
package

3. What are the care
needs of all ICU-ward
transfers

2. How post-ICU follow-up
visits fit within wider
RRT/CCOT remit, and how this
could be adapted

Work package 1 CCOT
workflow:

Description of current and
aspirational CCOT/follow-up

workflow Work package 2 systematic

review outputs:
Evidence based ERACC pathway
interventions

A

A

!

Work package 5a/b:
Implementation and testing of the complex

Work package 3 outputs:
Quantified care needs of all
patients following ICU-ward

intervention

v

transfer

Work package 5c:
Cost-effectiveness
of the ERACC
pathway

Enhanced Recovery After Critical Care (ERACC): Developing and Testing a Care Pathway for Patients Discharged From ICU.

Work package
6

PPIE and
dissemination

outputs:

Peer reviewed
publication
Website
Conference
presentations
Patient group
engagement
Policy
engagement



What is implementation science?

The study of methods and strategies to translate effective
healthcare innovations into clinical practice.

e What works?
e Who does it work for?
e Under what circumstances?

Laurin Steffens ~ Unsplash
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Translational Research Continuum

REAL WORLD RELEVANCE

IMPLEMENTATION STUDIES:
What makes the program work in
practice settings?

EFFECTIVENESS STUDIES:
Does this program work?

EFFICACY STUDIES:

Could a program work? CONSIDER IMPLEMENTATION
FROM THE OUTSET
Such as progmatic trials or collecting

PRE-INTERVENTION: pilot implementation data

Is there a relationship? /

PHASE



Figure 2

Situation

What'’s driving the change

What we need

What we do

Activities

Reach

Short

Logic model summary

Outputs and Outcomes

Medium

Long

Three quarters of ICUs in
the UK provide post-ICU
follow-up care. There is
significant variation in
care delivery and there is
a lack of evidence in how
care should be provided.

Almost 10% of patients
in the UK die, or are
readmitted to ICU
following initial
discharge.

25% of critical care
survivors are readmitted
to hospital in the 3
months following
hospital discharge.

Patients and family
members have poor
experiences following a
critical care discharge

Staff find caring for post-
ICU patients on wards is
stressful because they
feel unable to meet their
care needs.

Standardised, evidence
based guidelines to
support ICU survivors in
hospital following ICU
discharge

Full understanding of
current patient need
following ICU discharge

Digitally enabled care
solutions which fit with
current NHS systems, to
ensure that care is
reliably delivered

Co-designed solutions
with providers, patients
and families to ensure
that any potential
solutions are safe,
effective and person
centred

Work with a national
forum to understand the
integration of a
standardised pathway
into routine care

Design and define key
features of optimal care
in the immediate post-
ICU discharge period

Create a standardised,
evidence based ERACC
pathway

Understand the optimal
implementation process
for this co-designed
pathway

Test and measure the
clinical and cost-
effectiveness of a
standardised care
pathway

Disseminate the findings
to ensure widespread
patient and service
benefit

Vulnerable patients and
their families will receive
evidence-based
organised follow-on care
targeted to improve a
key life outcome which
they have identified

Critical Care Outreach
Teams will have an
evidence base to provide
specific care to post-ICU
patients

Ward care teams will
experience reduced fear
related to caring for
post-ICU patients, by
providing structured care
and support and clear
goals for care delivery.

The NHS as a whole
should benefit from
decreased healthcare
use, particularly reduced
ICU and hospital
readmission, by
providing efficient,
timely, evidenced
preventative care.

Understanding of
systems to identify areas
for improvement in ward
based care following
critical care discharge

Development of a digital
resource for enhancing
care following critical
care discharge

Knowledge, evidence
and understanding of the
contextual factors which
enable and facilitate
improved care

Opportunities for ward
based staff to be
involved in improvement
activities and research

An improved evidence
base for post-ICU care
needs, outcomes and
support.

Improved pathway of
care delivered in a
reliable manner for
patients following critical
care

Development of a
learning
system/community of
practice for those
involved in the
programme of work

People receive improved
quality of care,
measured via more
hospital free days in the
90 days following
hospital discharge for
ICU survivors (potentially
over 250,000 extra
hospital free days for UK
patients each year)

People experience
improved 90-day
mortality, more days
alive in hospital after ICU
discharge, and reduced
chance ICU and hospital
readmission.

Findings implemented
into national policy via
our links with multiple
national groups.




| Figure 1. Example driver diagram of rehabilitation component

I AlM I Primary Driver |

Introduce intervention
and guidance from
experts in rehabilitation
of ICU patients

Improve the delivery of ward-
based rehabilitation to post-
ICU patients identified at
significant risk of functional
impairment

Increase in the number of
ward-based rehabilitation
interventions received by
post-ICU patients
(additional 2 per week)

Post-ICU patients at risk of
functional impairment
receiving an expert
rehabilitation intervention
within 24 hours of
discharge from ICU

[>/ /N

Outcome measures

Delivery:

Updated rehabilitation plan within 24 hours of discharge from ICU
Rehabilitation intervention within 24 hours of discharge from ICU
Delivery of 2 additional rehabilitation interventions per week

Effectiveness:

Time to regaining ICU discharge level of mobility
Post-ICU length of stay

Discharge destination

PE/VTE

Aerobic capacity measure

Secondary Driver |

Introduce specialist
rehabilitation knowledge
into the outreach/follow-
up team

Improve the continuity of
care from ICU to the ward

Increase in the dose of
ward-based rehabilitation
received by post-ICU
patients

Increase the physical
activity of post-ICU
patients to decrease their
recumbency

I Tertiary Driver I

| Quaternary Driver

A

Facilitation of ward-based
rehabilitation handover
and education

Improved ward staff
availability

Action to be taken

Improved post-ICU
patient availability for
ward-based rehabilitation

Increased awareness of the
consequences of
recumbency in post-ICU
patients

Improved availability of
equipment

Improved coordination of
ward-based rehabilitation
activity

N /7

Introduction of daily
mobilisation target in
pathway, supported by:
- Nudge notifications on
app
- Critical Care
Outreach/
- Physiotherapist
expertise

LRTTIN

Improved availability of
physiotherapists

A




Output

An intervention to increase days alive at
home after critical illness deliverable in
current NHS practice

Mortality

Length of stay

Reduced hospital/ICU readmission
Better quality recovery

Better experience for staff
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Join us!

16 sites
e Across the UK

* Diverse representation
* Population
* Post-ICU provision
* Hospital settings




Site recruitment: development work

3 sites across the UK

Qualitative observations and interviews to understand current
CCOT/follow-up practices

A cohort study of post-ICU care needs

Local pathway design and iteration with stakeholders
* Includes 0.5 WTE funding for a member of the CCOT/follow-up team



Site recruitment: clinical trial

16 sites across the UK
e Randomised 1:1

* Intervention sites will receive 0.5 WTE CCOT/follow-up team
funding to refine and implement the ERACC pathway into practice



Site requirements

* Some form of in-hospital Critical Care Outreach of Follow-up
service (variability in provision important for the trial)

* Willingness to support buy-out of 0.5 WTE in the team
* Clinical buy-in

* R&D support



Expressions of interest

* Eol request through regional follow-up groups soon
* Contact details

E-mail: sarah.vollam@ndcn.ox.ac.uk

X: @sarah_vollam

Linkedin: Sarah Vollam

Website:
https://www.ndcn.ox.ac.uk/research/critical-care-
research-group-kadoorie-centre
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