
The battle for lives will be won in the community 

56 year old, usually well man with a PMH of hypertension/asthma
14.4 first symptoms -> isolation, partner worked in care home
21.4 1st NHS call
23.4 2nd NHS call Terrible cough, joint pains
24.4 3rd NHS call  asked if he was breathless & if he could walk upstairs
24.4 partner was admitted with hypoxia via ambulance
28.4 Damian died

“a characteristic of this virus that causes oxygen 

saturation levels of some sufferers to fall to 

dangerously low levels without them suffering 

conspicuous difficulties when breathing.”

WHY? Silent hypoxia

It is GPs, paramedics & ED staff who will shift the 
balance & save most lives. 

It will be clear, sound triage systems & clear clinical 
guidelines that will determine mortality more than 

the total number of ventilators available”

Empowering COVID-19 patients with Pulse oximetry @home
to self-monitor & spot & act on early deterioration 

Late Early presentations

Matt Inada-Kim, Consultant Acute physician, HHFT, Clinical Director Patient Safety/Digital, Wessex AHSN
National Clinical Lead Deterioration/Sepsis, COVID Clinical Reference groups- primary care, care homes, secondary care



even patients with presenting oxygen saturations of 94-95 %, 
values regarded as within this normal range, had a significantly 
(p=0.045) higher 30-day mortality rate (5.3 %) than those 
presenting with oxygen saturations higher than 95 % (30-day 
mortality rate 2.3 %) 

https://www.medrxiv.org/content/10.1101/2020.11.06.20225938v1

Keeping it simple
The first study examining home oxygen

saturations as a trigger for initial hospital assessment

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

“a lower threshold for hospital conveyance may be necessary for patients who traditionally would be 
considered to have only minor physiological derangement and otherwise have been left at home”

https://www.medrxiv.org/content/10.1101/2020.11.06.20225938v1


the importance of oxygen measurement

..and early admission



HOW? 
1. Establishing the optimal clinical model in all settings

Aligned pathways
• Consensus formed through National COVID Clinical Reference Groups 

Remote assessments
• remote consultations where possible with reduced face to face appointments.
• For COVID and all other conditions

COVID Virtual Ward
• Monitoring suspected COVID patients at home for ‘Silent hypoxia’ and early deterioration at home
• Enabled with Pulse oximetry monitoring

Safety Netting
• Sent/kept at home from all settings (e.g. hospital, community, care home, ambulance)

2. Digital supporting innovations (that are interoperable & bridge all settings)

3. Evaluation (NHS Digital, Ara Darzi (ICHP), UCL, NIHR, PHE, Nuffield Trust)

4. Scale & Spread Very strong clinical/patient support

Ambulance Hospital

Community

COVID Clinical strategy
To improve outcomes/LOS/ICU admission rate through earlier recognition of deterioration



Aligned national pathways across all settings

High Risk non-admitted patients are ‘placed’ on the COVID virtual ward



MILD – must be able 

to undertake activities 
of daily living

O2 95%* or higher
RR ≤ 20 AND HR ≤ 90

≈ NEWS2 0-2
*Or if O2 sats are 1-2% less than usual 

MODERATE
O2 93 - 94%*

Or any of RR 21-
24, HR 91-130
≈ NEWS2 3-4

*Or if O2 sats 3-4% less than usual

DECISION SUPPORT TOOL for ADULTS WITH CONFIRMED / SUSPECTED COVID (AMBULANCE)

Non-COVID/other pathologies
Ensure that non-COVID conditions are considered

In particular other causes of deterioration

SEVERE

O2 92%* or 
lower

Or any of RR ≥ 25, 
HR ≥ 131≈ NEWS2 

≥ 5
*Or if O2 sats >4% less than usual 

If considering  non conveyance, do exertion test (40 step walk or 1 min sit-to-stand 
tests & consider admission if concern or if ≥ 3% reduction. 

Chest examination often normal. ‘Silent hypoxia’ is common
Asymptomatic presentations with low O2 sats (often with normal RR, HR & other obs)

HOSPITAL CONVEYANCE
with pre-alert

Face to face assessment
Assess using pulse oximetry, history and full set of observations

HOSPITAL CONVEYANCE
with pre-alert Not high risk: Consider HOME MANAGEMENT 

High Risk Groups include:
• Age 65 and over
• Age under 65  and
o COPD
o Diabetes / BM > 12mmol/l
o BAME
o Pregnancy
o CVD/Hypertension
o Obesity
o Cancer
o Chemotherapy
o Immunocompromised

Always review advanced care/treatment plans**

Remember Safety Netting

High risk MUST  seek senior clinical advice may be suitable for virtual ward 

v1.3 NHS E / I 01 December 2020



Follow up of suspected or confirmed COVID-19 patients @home
Patient Self-Monitoring (TDS) oxygen sats/symptoms @home

Early escalation (desaturation +/-symptoms) to admit patients as soon as they deteriorate

WHAT?

Follow up can be undertaken by AHPs/HCPs under the supervision of senior clinicians

1. Diagnosis of COVID-19: either 

clinically or positive test result AND

2. Symptomatic AND

3. Aged 65 years or older 

OR for patients under 65 years at risk of 

a poor outcome

OR Clinical concern



COVID virtual ward resources

210k +/- 150k

analogue digital

COVID Diary

https://www.england.nhs.uk/coronavirus/wp-content/uploads/sites/52/2020/06/C0445-remote-monitoring-in-primary-care-annex-2-diary.pdf

Multilingual translations in progress

Safety netting

Interoperable 
digital systems

COVID virtual ward apps

Pt instruction

https://www.youtube.com/watch?v=ifnYjD4IKus&feature=youtu.be

https://www.england.nhs.uk/coronavirus/wp-content/uploads/sites/52/2020/06/C0445-remote-monitoring-in-primary-care-annex-2-diary.pdf
https://www.youtube.com/watch?v=ifnYjD4IKus&feature=youtu.be


The Need for Community & SDEC COVID virtual wards

ADMISSION ADVOIDANCE

SAFE COVID @home CARE

EARLY DISCHARGE

Ambulance COVID study
617/1080 had Sats 95-100%

Now 108 patients on COVID VW in 2 
weeks and another 52 discharged from it

‘Flow’ is critical to Patient Safety



SCALE & SPREAD - Share monitoring for all settings
NOW

2 Community hot hubs
1 hospital SDEC
100 Care homes 

1 Ambulance trust
Covering 600k people

ROI
• > 10% Reduction in COVID mortality
• > 35% Reduction in ED COVID admissions
• > 20% Reduction in hospital admissions from care homes
• 5 hour Reduction in clinician time / day / virtual ward

2,000 COVID/non COVID patients managed so far
0 deaths (!) from 130 SDEC/Winchester city COVID virtual ward pt
COVID virtual wards- 1,800 patients- 1690 discharges (110 admissions)

Care home Telemedicine avoided conveyance in 138/269 cases
Enabled remote prescriptions in 84/269 cases

FUTURE
9 Community hot hubs

5 hospital SDEC
600 Care homes 

1 Ambulance trust
Covering 2 million people
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STAGE 1
Referral via 111/999/GP Practice, 
Hospital or Community
Registered Professional 

STAGE 2
Triage at hot hub or by phone
Registered Professional 

Stage 1 
Registered Professional competent in assessment of COVID-19 
respiratory conditions and uses clinical judgement to diagnose 
and assesses against COVID pulse oximetry inclusion criteria 

Stage 2 referral to Primary care Hot hub or other.
The Registered Professional will be capable and competent 
in: 
• understanding the process and entry criteria for the 

Covid-19 pathway
• understanding the EWS pathway for referral
• can make an assessment to ensure no deterioration since 

the individuals initial assessment
• assessing if the individual is able to self monitor or if any 

assistance is required
• arranging referral and delivery of equipment to a 

designated HCSW/ volunteer 

STAGE 3
Onboarding to COVID 
Oximetry@home
HCSW & Volunteer 

Stage 3
Role of the HCSW
Involved in monitoring of the individual
Liaises with designated volunteers to deliver oximeter 
equipment
Competent in the ability to record and monitor an 
individuals vital signs 

STAGE 4
Patient monitored for up to 14 
days by a HCSW
Clinical 'check-in’ phone calls on 
days 2, 5, 7, 10 and 12
HCSW with supervision

Stage 4  
• HCSW contacts the individual following the agreed proforma to 

check compliance
• Checks that the individual is safely and accurately using the 

equipment
• Is able to answer any questions eliciting support from a health 

care professional as necessary

STAGE 5
Recovery and discharge
Registered Professional 

Stage 5
Registered Professional competent in clinical assessment 
and decision making to have the confidence and capabilities 
to discharge the individual from the care pathway
HCSW
Liaises with volunteers to arrange & return oximeter  
adhering to IPC measures 

COVID Virtual Ward Staffing Competencies/Training

With thanks to Helene Irvine

Sam Sherrington & team With thanks to Susannah Benady

https://training.hsj.co.uk/covid-early-warning-system-saves-lives

https://training.hsj.co.uk/covid-early-warning-system-saves-lives


National deterioration & COVID Forum
Adaptive work

Front line- central engagement

Where is the stress in the system? 
Bidirectional flows of information 

Collaborative solutions

600 members, 25 new posts/day, 250 views/day Come join us !



Fortnightly COVID Oximetry@home 
learning network

• is a tool that uses social media and technology to 
collect, communicate, collaborate and create with 
connected colleagues anywhere at any time

• Members make requests and share resources

• An opportunity to openly collaborate/share 
ideas, resources, and learning materials with 
educators anywhere in the world.

• A way to gain perspective on practice/ideas for 
future innovations

• 7 meetings so far, fortnightly led by Catherine, 
Tony, Jo, Tara, Samson, Jo, Leoni & matt.70-150 
attendees. 

Come join us !



Early data suggests potential for large 
improvements in admissions / LOS and Flow

Unpublished, encouraging early data from colleagues, since implementing 
the COVID Oximetry@home (virtual ward) at a single site secondary care 
hospital in October.

COVID Average of Total 
LOS       

Month No ICU Bed Days 
ICU Bed Days within 

Spell Total Avg LOS 

Apr-20 14.89 27.41 16.72 

May-20 26.22 33.00 27.06 

Jun-20 31.24 41.20 34.67 

Jul-20 34.93 15.50 32.50 

Aug-20 18.33 82.50 27.50 

Sep-20 5.59 75.44 18.16 

Oct-20 7.16 14.79 8.40 

Nov-20 9.82 13.67 10.12 

Total Avg LOS 13.91 30.43 16.27 
 

https://twitter.com/bushra_alam1/status/1327354628640530432?s=20

https://twitter.com/bushra_alam1/status/1327354628640530432?s=20


1. Clinical Model
Pathways (111/999/CCAS)
safety netting
CO@h referral pathway/ Inclusion criteria
Training/competencies

2. Implementation (AHSNs)
Engagement, Forming, collaboration
Strategise, Comms, consensus

3. Funding
Oximeters
staffing (CCG funding agreed to start up)

4. Evaluation

5. Pathways group
Evidence
Safety
Alignment
Development
24/7

Next steps… Come join us !

https://www.nuffieldtrust.org.uk/files/vw-evaluation-
final-slideset-for-dissemination-12th-oct-2020.pdf

Pan pathway Collaboration

No one size fits all
(Primary/secondary/step down)
Don’t wait for perfection
Can be rapidly set up
Monitoring by lower bands
There are lots of resources

Minimise:
Admissions/LOS/ICU
Mortality

Optimise:
Patient & Staff safety/quality

Early results
1% mortality

N=1,800 COVID patients

@mattinadakim

Request oximeters from england.home@nhs.net
• 30 per GP practice (8,000 pop)
• 300 per acute trust (600k pop)
• 1 per 25 care home residents (2 per home)

https://www.england.nhs.uk/coronavirus/wp-
content/uploads/sites/52/2020/03/C0828_GP-funding-letter-
_second-wave_9nov.pdf

https://www.nuffieldtrust.org.uk/files/vw-evaluation-final-slideset-for-dissemination-12th-oct-2020.pdf
mailto:england.home@nhs.net
https://www.england.nhs.uk/coronavirus/wp-content/uploads/sites/52/2020/03/C0828_GP-funding-letter-_second-wave_9nov.pdf


Purpose
oversight of the COVID Oximetry @home pathways, inclusion criteria, 
development and modifications where evolving evidence, safety and need 
suggests and alignment with all other interrelated pathways.

NHS COVID Oximetry @home Pathways

Program 
Management 

Philip Salter, Kevin McKenna 

Chair Matt Inada-Kim 

Director Tim Straughan 

Deputy 
Director 

David Bramley 

Waz Baqir Pharmacy/care 
homes/Community 

Karen Storey Primary Care Nursing  

 James Ray Ambulance/111/call 
handler/Covid clinical 
assessment service (CCAS) 

Gareth 
Thomas 

NHSx 

Karen 
Kirkham 

GP 

Adrian 
Hayter 

GP / Care homes 

Stephen 
Hodges 

Clare 
Duggan 

Strategy and Transformation 
NW 

Rob Moriarty 

Ali Smith 

Lived Experience  

Rachel 
Snow-Miller 

Learning disabilities 

Jonathan 
Benger 

NHSD 

 

CO@home Board reporting

Feedback progress to Pathways group 

TRAINING /  IMPLEMENTATION / MEASUREMENT

Handover to appropriate stakeholders

1-3 Task & Finish meetings

Form a Task/Finish sub-group

Assess PRIORITISATION

What needs doing? BRAINSTORMING

Matt Inada-Kim, Consultant Acute physician, HHFT, Clinical Director Patient Safety/Digital, Wessex AHSN
National Clinical Lead Deterioration/Sepsis, COVID Clinical Reference groups- primary care, care homes, secondary care



CO@h pathways group

Learning and adapting as we go
What needs fixing?

Consensus,  Collaborative solutions
Every solution comes with more questions

Inclusion criteria

Escalation

testing

EOL care

Poverty

LeD

BAME obesity

Evolving evidence

Safety netting*

ambulance 111 pathways

SDEC

24/7 CO@h
• Referral
• Testing
• Onboarding
• Monitoring
• Escalation

*Needs urgent top office sign off



“Half of those who died received care that fell short of good practice”

Of those dying
20% had Downs
14% had Autism

43% lived in supported living settings
Or with their families
64% lived in a residential/nursing home

Challenges cited:
Raising alarm
Access to NHS111
Access to COVID tests
Absence of oximeters

39% had lethargy
37% had cough, fever & SOB
None reported Loss of 
taste/smell

All had at least one 
long-term health 
condition

Recommendations
Deterioration tools for carers 
Pay attention to concerns from families/carers
Soft signs of deterioration tools
Pulse oximeters

WE MUST
- Include ALL ADULTS (18 or above) with a LeD in CO@h
- Develop all cause LeD Deterioration pathway
- Develop how to spot/escalate deterioration e-learning for all Carers



ILL PATIENT

with Possible 

COVID
S
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HOMERisk Assessment

24/7 Clinician referral for testing and CO@h onboarding

Risk Assessment 
Onboarding to COVID 
Oximetry@home  

Patient Self monitoring/Escalation
Clinical 'check-in’ calls

Recovery / discharge

A

D

M

I

T

Delayed Referral*

*We need a single, reliable and safe direct clinical referral pathway for testing, 
risk assessment and onboarding for CO@h/testing/future treatments.

Tests are not ordered by clinicians at the referring end; leading to concerns over the systems reliability.
Non conveyed urgent care COVID patients need a direct referral system from the roadside to give reassurance over rapid 
follow up and assure clinicians that patients will be reliably and quickly onboarded
Without this, potentially more patients will be conveyed and admitted than is necessary. 
<- Data from first peak showed that 2/3rd of ambulance conveyed and admitted patients had normal oxygen saturations (95-100%)

Patients seen by clinicians currently 
self refer for COVID tests 

Test
Positive test in 
High Risk group

SELF Referral*

Emergency Admission



Appendices



Community assessment Hospital assessment

24/7 HCSW (band 4) monitoring & single point of access
Supervised by CCAS, shared across primary care, care home and secondary care

Suspected COVID

Admission

COVID Oximetry @home 24/7 single point of access via 111/CCAS

111 assessment

COVID Clinical Assessment Service (CCAS)
Onboarding, assessment

Discharge

Safety netting

Referral       for 
Fast-track     testing

DRAFT



24/7 COVID Oximetry @home DETERIORATION pathway via 111 CCAS

111 assessment

COVID Clinical Assessment Service (CCAS)

O2SATS  93 - 94%
Breathless on exertion

Or breathing worse than yesterday

Or Clinical concern 

O2SATS  <  93%
Or extreme at rest SOB

(e.g. unable to complete sentences)

Or Clinical concern 

O2SATS ≥ 95%
& not SOB

Able to complete full sentences

Go to ED within 1 hour 
or Call 999

Is it persistent?
(non improvement in an hour)

Continue TDS 
monitoring

Consider hospital 
(SDEC)Assessment 

within 3 hours

Y
E
S

NO

DRAFT



Complete Safety netting awaiting sign off
And then urgent multilingual translation

Consistent with already published NHS England Public facing COVID diary resources

https://www.england.nhs.uk/coronavirus/wp-content/uploads/sites/52/2020/06/C0445-Remote-monitoring-in-primary-
care-Annex-2-diary.pdf

https://www.england.nhs.uk/coronavirus/wp-content/uploads/sites/52/2020/06/C0445-Remote-monitoring-in-primary-care-Annex-2-diary.pdf




U65 and mortality/ICU by oxygen sats

sats%

patient 

numbers

Died in 

30 Died in 5

Crit care 

30

Composite 

mortality or 

critical care

30 day 

mortality 

rate

5 day 

mortality 

rate

crit care 

30 rate

Composite 

mortality or 

crit care rate

100 51 0 0 2 2 0.00% 0.00% 3.92% 3.92%

99 66 0 0 0 0 0.00% 0.00% 0.00% 0.00%

98 55 0 0 2 2 0.00% 0.00% 3.64% 3.64%

97 60 0 0 1 1 0.00% 0.00% 1.67% 1.67%

96 46 0 0 3 3 0.00% 0.00% 6.52% 6.52%

95 24 0 0 1 1 0.00% 0.00% 4.17% 4.17%

94 19 0 0 3 3 0.00% 0.00% 15.79% 15.79%

93 12 0 0 1 1 0.00% 0.00% 8.33% 8.33%

92 11 2 1 4 5 18.18% 9.09% 36.36% 45.45%

91 8 2 0 3 4 25.00% 0.00% 37.50% 50.00%

90 15 1 1 3 4 6.67% 6.67% 20.00% 26.67%

89 4 0 0 2 2 0.00% 0.00% 50.00% 50.00%
88 6 1 0 2 2 16.67% 0.00% 33.33% 33.33%

87 1 0 0 0 0 0.00% 0.00% 0.00% 0.00%

86 1 1 1 1 1 100.00% 100.00% 100.00% 100.00%

85 5 1 0 3 4 20.00% 0.00% 60.00% 80.00%

<85 33 5 0 14 15 15.15% 0.00% 42.42% 45.45%



sats%

patient 

numbers

Died in 

30 Died in 5

Crit care 

30

Composite 

mortality or 

critical care

30 day 

mortality 

rate

5 day 

mortality 

rate

crit care 

30 rate

Composite 

mortality or 

crit care rate

100 51 8 3 1 8 15.69% 5.88% 1.96% 15.69%

99 84 7 3 1 8 8.33% 3.57% 1.19% 9.52%

98 89 9 2 3 11 10.11% 2.25% 3.37% 12.36%

97 103 8 0 1 9 7.77% 0.00% 0.97% 8.74%

96 88 6 2 5 10 6.82% 2.27% 5.68% 11.36%

95 61 9 3 0 9 14.75% 4.92% 0.00% 14.75%

94 67 12 1 0 12 17.91% 1.49% 0.00% 17.91%

93 36 6 2 0 6 16.67% 5.56% 0.00% 16.67%

92 28 7 2 1 8 25.00% 7.14% 3.57% 28.57%

91 28 6 0 1 7 21.43% 0.00% 3.57% 25.00%

90 25 10 5 0 10 40.00% 20.00% 0.00% 40.00%

89 24 6 1 0 6 25.00% 4.17% 0.00% 25.00%
88 22 6 3 1 6 27.27% 13.64% 4.55% 27.27%

87 6 1 1 0 1 16.67% 16.67% 0.00% 16.67%

86 8 2 2 1 3 25.00% 25.00% 12.50% 37.50%

85 4 4 3 0 4 100.00% 75.00% 0.00% 100.00%

<85 71 30 23 5 33 42.25% 32.39% 7.04% 46.48%

65 or above mortality/ICU by oxygen sats

Should ambulances leave
An oximeter pack with non conveyed 
High risk patients?





NHS Volunteer Responders 

referral process

If a volunteer 
match is not 
made, log request 
again at later 
date to search for 
new volunteers

Visit 
goodsamapp.org/NHSreferral or 
call 0808 196 3382 to request an 
NHS Volunteer Responder -
identify specific task that patient 
requires and match to 
corresponding support role

Click on 
verification link 
within email to 
confirm referral

Process for requesting an NHS Volunteer Responder for a task

GoodSAM approves your 
account 

(first time users only)

Automatic search for on duty 

volunteers to make a 
volunteer match

Health and social 
care practitioners

Referrers

Local authorities
Identify patient 
who meets 
criteria and 
who would 
benefit from 
one of the 
volunteer roles

Receive email 
with login 
credentials and 
request to 
confirm referral

Login to check 
status of 
referrals and 
cancel referrals 
if and when 
required

Pharmacists

Ensure patient 
is aware of 
referral and has 
given their 
consent

To refer a patient, visit goodsamapp.org/NHSreferral or call 0808 196 3382

VCSE 
organisations
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Who is this for ?

Diagnosis of COVID-19: either clinically or positive test result AND

Symptomatic AND EITHER 

1. Aged 65 years or older OR 

2. Under 65 years and clinically extremely vulnerable to COVID. 

(The Clinically Extremely Vulnerable to COVID list should be used as 

the primary guide. Clinical judgement can apply and take into 

account multiple additional COVID risk factors; for the most part, we 

anticipate this will already have led to inclusion on the CEV list.) 

[Note we are finalising the precise wording of this second group: there is 

a real and significant risk that far too many people are entered into the 

scheme] 

Clinical judgement should be used outside of these parameters but for limited groups and only 

those who have major risk factors for a poor outcome or late presentation. Considerations could 

include:

• Members of a minority ethnic group

• Obesity (BMI >35)

• Patients with significant comorbidities (eg active cancer treatment, significant 

immunosuppression, diabetes/chronic lung disease)

• LeD/Severe Mental health



MILD
O2 95% or higher

Or any of RR ≤ 20, HR ≤ 90
≈ NEWS2 0-2

*Or if O2 sats are 1-2% less than usual 

MODERATE 
O2 93 - 94%*

Or any of RR 21-24, HR 91-130
≈ NEWS2 3-4

*Or if O2 sats 3-4% less than usual

What to do if your oxygen saturation is not normally 95-100%

SEVERE 
O2 92%* or lower

Or any of RR ≥ 25, HR ≥ 131, new confusion
≈ NEWS2 ≥ 5

*Or if O2 sats >4% less than usual 

CONSIDER URGENT 
ADMISSION

CONSIDER Hospital 
ADMISSION / 
ASSESSMENT

CONSIDER 
MONITORING


