WHY? Late-Early presentations Silent hypoxia

usually well man with a PMH of hypertension/asthma “a characteristic of this virus that causes

14.4 first symptoms -> isolation, partner worked in care home turation | Is of p” o fall
21.4 15t NHS call -Not breathless oxygen saturation levels of some sufferers to fa

23.4 2"d NHS call Terrible cough, joint pains- Not breathless to dangerously low levels without them suffering
24.4 3" NHS call asked if he was breathless — Not breathless conspicuous difficulties when breathing.”
24.4 partner was admitted with hypoxia via ambulance

28.4 He died

2 World Health

Organization

The battle for lives will be won at home

It will be educated, empowered patients and aligned triage systems & clear community
clinical guidelines that will save more lives than ventilators

Prof. Matt Inada-Kim Acute Physician, Hampshire Hospitals NHS Foundation trust & University of Southampton @mattinadakim
National Clinical Director Infection, Antimicrobial resistance, Deterioration, COVID oximetry, NHS England & NHS Improvement



ENGLAND NHS

England

60k

56 million population

5.9 million coviD cases
319,279 covID hospital admissions
72,792 coVID hospital deaths

40k

20k

1Mar 1 May 1Jul 1Sep 1Nov 1Jan 1Mar 1 May 1Jul

Daily positive COVID tests

PROTECT & INFORM PATIENTS PROTECT the HEALTH SYSTEM
Resources for patients to self monitor symptoms & O2 saturations Reduced attendance/admission of low-risk patients
Clear public messaging for patients on what normal COVID (with normal oxygen saturations/symptoms)
recovery looks like, and when/how they should call for help* Improved discharge of recovering patients
Reassurance that patients/relatives will be rapidly assessed & Minimize use of inappropriate attendance/treatments

escalated should deterioration occur* (e.g. oxygen in normoxia, expensive drugs)



W HY ? outcomes for symptomatic patients at home
A. Home oxygen levels predict outcomes

B. Does admitting deteriorating COVID patients
earlier save lives?

* Linked data from patients recording
oxygen levels, age and outcomes.

* Monitoring the trends of symptoms &
oxygen saturations predicts who of
these are likely to do badly

5 day mortality (N=1,212) Composite ICU/mortality (N=1,212)

90%
If you continue to record these
blood oxygen levels seek help

80%
14.33% 70%
60%
50% 99 98 94 |93 92 91

OXYGEN SATURATION ADVICE

90 or
less

40%

*

*

100 99 98 97 96 95 94 93 92 91 90 89 88 87 86 85 <85

02 SATS%

mm patient numbers mm Composite mortality or critical care

Validation of home oxygen saturations as a marker of clinical

deterioration in patients with suspected COVID-19

Matthew Inada-Kim,
John J. M. Black, “=" Charles D Deakin

Francis P Chmiel,

Michael | Boniface,

Helen Pocock,

0% Mormal blood If you continue to record blood
oxygen level for oxygen levels of 92% or less go
L L l L L 10% most people to hospital within one hour
95-100% 93-94% <93% L ‘ A

Leading to National policy change and mandate

NHS England COVID Safety netting guidance

617/1080 COVID admissions had Sats 95-100%



https://www.england.nhs.uk/coronavirus/publication/suspected-coronavirus-covid-19-important-information-to-keep-you-safe-while-isolating-at-home/
https://www.medrxiv.org/content/10.1101/2020.11.06.20225938v1

WH AT7 Aligned national pathways across all settings, for all groups

Community (GP, domiciliary care, care homes) A &ﬁu& @
~
Ambulances

BTN
. L \gﬁ \s@
Prisons, Learning Disabilities, mental health o 5
Hospitals

Always consider Non-COVID/other pathologies

SEVERE MODERATE MILD

02 92%*or lower OZ 93 - 94%* 0, 95%™ or higher
=~ NEWS2 25 ~ NEWS2 3-4 =~ NEWS2 0-2

*Or if 02 sats >4% less than usual *Or if 02 sats 3-4% less than usual *Or if 02 sats are 1-2% less than usual

URGENT HOSPITAL ASSESSMENT WATCH CAREFULLY, CONSIDER UNLIKELY TO NEED HOSPITAL
CARE

COMMUNITY/HOSPITAL
ASSESSMENT




WHERE ? Managing COVID @home

Community led - Integrated Care - Hospital Led

) o Flexible Resource- sensitive
Inclusion Criteria Self-Monitoring (minimal clinical sup

Diaries of Symptoms & Trend of O, sa
Self-escalate if worsening of symptoms

1. Diagnosis of COVID-19: either clinically or positive test result AND
2. Symptomatic AND Clinical Concern OR

Symptoms Oximeters Diaries Telephone check-ins Apps/Dashboards

instruction on pulse oximetry & what to do with results

COVID Virtual Wards: First contact with a s
patient after discharge from hospital dbke you o complete some questons ot

Animation
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How to use your pulse oximeter at home (Chinese)

When should you
worry/not worry in COVID

Simulation e-learning

Patient COVID monitoring diary and instructions



https://www.england.nhs.uk/coronavirus/publication/suspected-coronavirus-covid-19-important-information-to-keep-you-safe-while-isolating-at-home/
https://www.england.nhs.uk/publication/pulse-oximetry-to-detect-early-deterioration-of-patients-with-covid-19-in-primary-and-community-care-settings-annex-2-covid-19-diary-translated-versions/
https://uclpartners.com/work/setting-up-oximetry-home-and-virtual-ward-services-simulation-videos/?utm_source=Twitter&utm_medium=Social%20media&utm_campaign=Simunlation%20videos
https://healthandcarevideos.uk/breathing/62524

MILD COVID

Always consider non-COVID causes

What symptoms are usual?
When NOT to contact health services for help

* What is normal recovery?
* What are non-worrying symptoms?

CEBM symptoms severity predictor

ngh Risk > 50, Comorbidities/HCP/SOB/Clin.worry,

Low Risk < 50, No Comorbidities, no Clinician worry 0dd 0 of
S0 Mild COVID-19 Supporting your
death/admission symptoms recovery
These are common symptoms. Most people recover from
— Sputu m 1.3 You may not have all of these but coronavirus within four weeks.
/\/ still feel unwell. You may have mild symptoms and feel
.. unwell for a short time before slowly
Dizziness 1.3 High temperature: you feel hot to starting to feel better.
. . touch on your chest and back. If To help you recover, you may wish
In the majority, full recovery Cough 1.1 you have access to a thermormeter, 1o try:
. . : a reading of 38 degrees celsius or - Rest
is usual within 4 weeks Nausea or higher - Paracetamol or ibuprofen
1.0 Cough (providing there is no
ang - Muscle ache or tiredness dical reason for
vomitin _ _ medica on fo
/\/ g Mild chest pain you not to take it)
] Dizziness or headache - Regular fluids
Diarrhoea 1.0 Loss of taste or sense of smell Coronavirus can leave
Diarrhoea and vomiting some people feeling
Headache 0.8 Rashes. unwell for a long
time - this is
® known as lon
= Sore throat 0.8 & - o
_A %2e '
Nasal Congestion 0.6

Patient instruction and info is critical


https://www.cebm.net/covid-19/covid-19-signs-and-symptoms-tracker/

SEVERE COVID When Should | worry?

What symptoms are most dangerous?

* Are you feeling Better/worse?
* Trends of breathing symptoms
* Trends of Oxygen saturations

0dds ratio of Empower patients to call back if
death/admission they get worse

BREATHLESSNESS 4.3 Your breathing gets worse suddenly

High Risk > 50, comorbidities/SoB/Clin.worry, You are unable to complete short

Low Risk < 50, none of the above

Severe MYALGIA 2.0 sentences at rest
New breathlessness at rest

CHILL / RIGORS 2.4

Severe FATIGUE 1.4

Contact NHS 111 Attend your nearest A&E
within an hour or call 999
A minority of people with COVID-19

Timings of patients who deteriorate If you continue to record these
Days 5-7 Silent hypoxia OXYGEN SATURATION ADVICE  blood oxygen levels seek help

Days 7-11 Significant breathlessness
Beware of a reduction in O, sats

98 295 M 193
Nermal blood If you continue to record blood :
oxygen level for oxygen levels of 92% or less go Rl | B
Increase frequency of contacts days 4-9 most people to hospital within one hour ee— | F

Safety netting



https://www.england.nhs.uk/coronavirus/publication/suspected-coronavirus-covid-19-important-information-to-keep-you-safe-while-isolating-at-home/

Aligned
Patient Patient reassurance & partnership is key

Patient at . , . 7N
Home Deterioration ' Hospital m

Blood MILD MODERATE SEVERE
Sats 2 95% and < 3% Sats 93-94% with < 3% 92% or less
Oxygen What todo / When to seek hE|p desaturation on exertion* desaturation on exertion” 2 3% desaturation on exertion”
oR 2 95% with 2 3% desawration on
LEVEI exertion”
95-100% Stay at home and continue to check | *40 step exertion test, Attach Sats probe, Walk 40 steps whilst monitoring or 1 minute Sit-to-Stand
your blood oxygen level regularly
Check your blood oxygen level again CXR. bloods Concerning symptoms™*
o fLg ’ *  SHORTNESS OF BREATH
and within an hour Additional risk factors, Chills/rigors
it i clinical concern™
L. If it’s still 93 or 94 % seek help or NEVWS2 2 3 *  Severe myalgia/fatigue
93-94% 2. If concerning symptoms seek help +  Collapse/Confusion
. Shortness of breath e
e Chills/high fever ADMISSION
*  Severe aches/tiredness CONSIDER DISCHARGE
Collapse/Confusion
i Lower acuity Higher acuity
Check your blood OXygen level again Lower clinical concern Higher clinical concern

straight away

Home Patient Self monitoring ‘

If its still 92% or below go to hospital

immediately




Chris’s story

Chris Harris I don’t know how bad it would have got.
It was a life saver

COVID-19 patient

-

Suspected coronavieus (COVID-19):
Important information
to keep you safe while
isolating at home

Chris was given the oximeter and assessed after testing positive

He was admitted at Day 8 of his COVID illness with oxygen saturations of < 93% without
significant breathlessness

He made a full recovery and was at home within 7 days.

https://vimeo.com/486820611



https://vimeo.com/486820611

Active paﬁents on Cﬂ.@h munituring The N. Hampshire Winter Assessment Hub opened in early November and

today saw its 2,000th patient. A huge to all the staff who have

200 stepped forward over the last 12w to care for our sick and vulnerable

patients ®
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7 » Are yeu unable to complete short
sentences at rest? Or has your breathing
Patient readings for virtusl ward suddenly worsened within 30 howr? Body General
Flease enter your atestreadings © Yo v emble kocomoty dalrt Name NHS number Gender Date of birth Submitted by Breathless Heart rate Sp02 temp feeling
santance of my breathing hys worsened
Heart rate opm) within an hour
“ Ottt AL-SHOWAIER, WAFEEQ SADI (MR) 9449304173  Make 24-Nov-1900  Clinician [ Mot | B = 375
Blood aucypen (%) suddenly worsened
P CARDEN, IDONY (MRS) 944 931 0149 Female 30-Jul-1974 Clinician More, can speak s | KR ED
The blos.  saturation you have
U st as COURTNEY, WRIGHT RICKY (MR) 9449308292  Male 20-Apr-2008  Clinician more, cannotspeok I o5 N o5 | 315
Weicorme pock you have received about
what 10 do next. You wib ko be sent
ot e it e etabed DIGNAN, Matt (DR) 966 098 8354 Male 18-May-1956 Patient [ 60 | Ea ED Same View patient
Dk OBetter
Osime FIELDING, MONTE (MR) 944 930 6583 Male 21-May-2008 Clinician =3 BB [ 99 | View patient
0o you have a thermometar? O Viorse
o SHILLINGFORD, DAVE (MR) 9449304912  Male 25-Mar-2008
. [ s |
Temgerature ['C) ” " = Q
~ eViewsiins WINSKILL, TEMPLE (MR) 944 930 9574 Notspecified  12-Feb-2008 Clinician Same, can speak =3 Es ED View patient



IMPACT

A.

B.
C. Safe model of care
D.
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75%
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55%

50%

Reduced Admissions & length of stay
Reduced overall mortality rates

Reduced future Hospital attendance/admission

% Ambulance COVID admissions 95-100%

Safety netting &
L. Non-conveyance
pulse oximetry packs

Dec Jan
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Aug Sep Nov

—Proportion 95-100 conveyed

B
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Numbers of COVID admissions

10,000

March April

The mortality rates of COVID admissions 15t v 2"d peak

Sustained reduction in mortality rates in COVID 28% to 16-18% between 1% and 2" peaks

October MNovember

B COVID admissions —COVID mortality

o
I 5.00%
0.00%

December

NHS|

30.00%
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15.00%

10.00%

OVID Mortality Rate

C

https://www.medrxiv.org/content/10.1101/2020.10.07.20208587v2

|7
Throughput and outcome

Pre-hospital Model

Early discharge from the hospital Model

No.of patients % of monitored patients ~ No. of patients % of monitored patients
Patients triaged 1861 107.1 354 102.1
Patients remotely monitored 1737 100.0 347 100.0
Patients deteriorated and escalated 174 10.0 42 122
[ Deaths 20 1.1 3 09 |
Discharged alive from remote monitoring service 1639 944 320 922

May 6, 2021

COVID-19 Home Monitoring After Diagnosis and Health Care

D Utilization in an Integrated Health System

Anita D. Misra-Hebert, MD, MPH'; Xinge Ji, MS%; Lara Jehi, MD, MHCDS”; et al

Hospital
attendance

Hospital
admission

30 day Odds Ratio
90 day Odds Ratio

30 day Odds Ratio
90 day Odds Ratio

0.85
0.94

0.62
0.70

https://jamanetwork.com/journals/jama-health-forum/fullarticle/2779695



https://www.medrxiv.org/content/10.1101/2020.10.07.20208587v2
https://jamanetwork.com/journals/jama-health-forum/fullarticle/2779695

IMPACT
I T T

COVID Oximetry @home: evaluation of patient outcomes

Average Length of stay 13.2 days 6.9 days
Michael Boniface™!, Daniel Burns', Chris Duckworth?, Franklin Duruiheoma?, Htwe
Armitage?, Naomi Ratcliffe?, John Duffy?, Caroline O’Keeffe®, Matt Inada-Kim? ) )
Deaths within 30 days 20.5% (130/ 633) 5.8% (/137
COVID-19 patients admitted to hospital
from Nov. 2020 to Mar. 2021, compared ICU 8.2% (52/633) 3.6% (5/137)
outcomes if they had/had not been
monitored by CO@h Readmissions within 30 days  8.7% (s5/633) 0% (0/137)

COVID Oximetry at home (CO@h) patients that are admitted have
Reduced Mortality, Length Of Stay, Intensive Care Admissions & Readmissions

?}‘,-‘I‘{}iif}.ua[,-(-,-,w 47,053 COVID-19 patients, 4384 (9.3%) were remotely

Articl monitored, they consulted in the emergency department less
Efficacy of Telemedicine and Telemonitoring in At-Home T

Monitoring of Patients with COVID-19 frequently (p = 0.05), were hospitalized less frequently (p <
Emilio Casariego-Vales 1>/, Ro§a Bla'nco-Lépezi, Benigno I‘{osén-Cal.vo‘_‘, Roi Suarez-Gil !, 0_01)’ had Shorter hospital stays (p < 0.0001)’ and had a

Fernando Santos-Guerra 4, Maria José Dobao-Feijoo 3, Ramoén Ares-Rico , Mercedes Bal-Alvaredo ! and

lower mortality rate in their first hospitalization (p = 0.03).



NATIONAL SPREAD

North Hampshire

Pulse Oximeter Pilot Sites
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TRAINING VIDEO: HEAITHCARE TRAINING VIDEO TRAINING VIDEO TRAINING VIDEO
PRACTITIONERS e ettt TRAINING

. . 2: Community must lead 3: Higher oxygen levels 4. Patients now
1: Empowering patients the battle to save lives predict better recovery separated into 'hot' an
to watch out for silent ‘cold"
hypoxia

Start Local Clinicians, patients & managers
(1,000 oximeters & test it- 300,000 population)

Standardised pathways

Virtual care resources / toolkits

Digital tech / apps

14.33%

95-100% 93-94% <93%

National deterioration & COVID Forum

NHS England and NHS Improvement

—_——————r
1000 members, 25 new posts/day, 250 views/day

Virtual Ward Oximetry Meeting Notes

Hisoscreon . St dogbyasistoptmmabarsginstss S ?
2. Covid -19 virtual ward toolkit

This is an evolving set of resources that will be added to as more resources come on board. We are organising this in folders to complement the "How to Gu
Please add suggestions in the comments section below

o Section 1 - What is a COVID Virtual Ward and why should | set one up?

Includes national guidance, introductory webinar @amples of Covid-19 virtual ward models and the indial evaluation report of pdot sites

x Section 2 - 6 steps to setting up a COVID Virtual Ward
& hess T w— . ) udener G ¢ - =
) y

COVID-19 Resources

APO guideioes - BGS guidance for  COVID-19 - Spacitic cOND-19 COVID-19 Radiclogy  COVID-YP standard
Mansgng the Care homes Gustance for Oasnboara Oecinion Support

conia: COVID-10: Managieg  Gicbal MediXchange  Natisoal Secondey Onane video Outors COVID19
19_evidence_sum e COVID-19 for Combating care speciaist takingfor Care  Evidence Service

Yook
Speciaty quides for  Speciaty Gukdes for 020

patiecs mansgement  Secondary Cace  CONSULTATIONS: A
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Mike Best, 66, a patient at Mill Street Medical Practice, was one of
the first patients to receive a pulse oximeter after being referred to

the Covid Oximetry at Home service stating that the service "saved
his life". il

-~

Job satisfaction is when at the end of a long working
day you finish by onboarding a patient onto the
COVID virtual ward and the patient then says ‘i suffer
from anxiety but | now feel very reassured about going

home’@ i

COVID-19
Clinical management

Living guidance

World Health
25 January 2021 Organzation

*BREAKING* recommendation for COVID

oximetry at home / virtual wards.

this everywhere

The N. Hampshire Winter Assessment Hub opened in early November and
today saw its 2,000th patient. A huge to all the staff who have
stepped forward over the last 12w to care for our sick and vulnerable
patients o

- —— - —

Covid-19
PRIMARY CARE
ASSESSMENT UNIT




COVID Oximetry Implementation across England

Feb 2021

Training COVID-19 patients to self monitor/escalate 100%- 56 million
b-

* Early identification of deterioration

* Admission avoidance
e Early safe discharge

Dec 2020
35%- 19.6 million

Jan 2021
60%- 33.6 million

Furthest Stage of Implementation
M Fully Operational Pathway
M Service Launched

Not Proceeding
M No Information

Furthest Stage of Implementation
M Fully Operational Pathway
M Service Launched

In Development

Not Proceeding
M No Information

IMPROVEMENT STRATEGY across AHSNs
5-10 million population regions



COVID-19
Clinical management

% 1o UK-INDIA
CoVID-19
RESPONSE

Living guidance Vi qgﬂ World Health

25 January 2021 ¥ Organization

Conditional recommendation for

For symptomatic patients with COVID-19 and risk factors for progression to severe disease who
are not hospitalized, we suggest the use of pulse oximetry monitoring at home as part of a
package of care, including patient and provuder education and appropriate follow-up (conditional

Foundation and the Academic Health Science Network (AHSN Network), sharing our
experiences of COVID-19 and the use of pulse oximetry in the UK, with health and care

EMPOWERING PATIENTS with devices & EFAINING 1N NOW  © tors oo o e o tort st s -covo ety avome

and COVID virtual ward models
Essentials of

A COVID early warnin tem
: 'CO % y . 9 3ve '. Homeb sed moni tormg and virtual care in COVID-19
« Tips for treating silent hypoxia Monday, 10 May 2021, 7.30pm to 8.30pm (IST)

to spot & escalate deterioration in COVID WORKS | Qv st avarsosion [0 o 9 e

COVID REMOTE MONITORING
AND MANAGEMENT AT HOME

Wednesday 5 May, 8.30-9.30pm (India Standard Time) / 3-4pm (UK BST)

This is the first in a series of UK-India COVID-19 webinars from the South Asia Health

=4 acute Covid-19

. ° :ﬁ :""f’:"g_"":f""" “ Prioriti Uo.r :’Io
* Reducing mortality gafes =
StepOne v iz

 Reducing admissions & expediting discharge
e Reducing hospital length of stay (& ICU)
Protecting patients & protecting the health system from being overwhelmed

Thanks for listening! Global Learning, sharing and collaboration O @mattinadakim



appendices



RESOURCES

NHS England Pulse oximetry guidance
NHS England COVID virtual ward guidance
NHS England Diary for virtual ward translated versions (urdu, arabic, punjabi, Gujarati

PUBLICATIONS
Remote management of covid-19 using home pulse oximetry
and virtual ward support

NHS England Diary for pulse oximetry for virtual wards (English)
NHS England COVID virtual care Standard operating procedure
NHS England How to apply for pulse oximeters

NHS England Covid Isolating at Home Safety Netting leaflet

Adult pulse oximetry monitoring diary animation HEE

Pulse oximetry videos multiple languages

North Hampshire Covid Virtual Ward SOP

Call handler SOP for clinicians

Remote monitoring quick start guide - Winchester PCN

Virtual ward Clinical competency resources

Using volunteers to support Covid virtual ward models

Oximeter decontamination protocol Winchester

Covid Virtual Ward Models rapid evaluation UCL

Remote monitoring using pulse oximeters in care homes

Covid Oximetry at Home FAQs Wessex AHSN

Glyacaemic management with dexamethasone treatment at home
HSJ CO@h training resources

COVID Virtual ward evaluation slideset

World Health Organisation recommendation for Home pulse oximetry
Blog Oximetry virtual wards

Remote home monitoring (virtual wards) during the COVID-
19 pandemic: a systematic review

Validation of home oxygen saturations as a marker of clinical
deterioration in patients with suspected COVID-19

Triage Into the Community for COVID-19

Predictors of clinical deterioration in patients with suspected
COVID-19 managed in a ‘virtual hospital’ setting: a cohort
study

Direct and indirect evidence of efficacy and safety of rapid
exercise tests for exertional desaturation in Covid-19: a rapid
systematic review

WEBINARS

TED COVID virtual wards

Innovation in COVID patient pathways- Oxford

COVID oximetry at home- West of England

Setting Up a COVID Oximetry at Home Virtual Ward- North
East North Coast

Virtual ward with pulse oximetry- Wessex

Remote monitoring using pulse oximetry in care homes
webinar Q&A



https://www.youtube.com/watch?v=ifnYjD4IKus
https://healthandcarevideos.uk/breathing/62524?videoId=4235
https://wessexahsn.org.uk/img/projects/CovidAC_SOP_100420v5.pdf
https://wessexahsn.org.uk/img/projects/Call%20handler%20Hot_site_SOP_for_clinicians_SVV__V3_14.4.20.pdf
https://wessexahsn.org.uk/img/projects/BW%20C19%20RM%20Guide%20Winchester%20PCN%20v2.pdf
https://wessexahsn.org.uk/img/projects/COVID_Oximetry_home_clinical_competency_guidance.pdf
https://wessexahsn.org.uk/img/projects/20201001_NHS_Volunteer_Responders_summary_for_pulse_oximeter_contacts_v1.1.pdf
https://wessexahsn.org.uk/img/projects/handling_of_covid_remote_pack_protocol__winchester_pcn.pdf
https://wessexahsn.org.uk/img/projects/VW_evaluation_FINAL_slideset_for_dissemination_12th_Oct_2020.pdf
https://wessexahsn.org.uk/img/projects/Remote%20monitoring%20using%20pulse%20oximeters%20in%20care%20homes.pdf
https://wessexahsn.org.uk/img/projects/Covid%20Oximetry%20at%20Home%20FAQs%20v1.1-1605878480.pdf
https://diabetes-resources-production.s3.eu-west-1.amazonaws.com/resources-s3/public/2021-03/COvID_Virtual_Ward_v1.2.pdf
https://training.hsj.co.uk/covid-early-warning-system-saves-lives
https://www.nuffieldtrust.org.uk/files/vw-evaluation-final-slideset-for-dissemination-12th-oct-2020.pdf
https://www.who.int/publications/i/item/WHO-2019-nCoV-clinical-2021-1
https://www.england.nhs.uk/blog/a-simple-device-has-been-a-lifeline-during-the-pandemic-and-could-change-how-we-provide-care-for-good/
https://www.bmj.com/content/372/bmj.n677
https://www.medrxiv.org/content/10.1101/2020.10.07.20208587v3?ijkey=82521b06208881371f01c8ffcd0120580d415574&keytype2=tf_ipsecsha
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