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Management of Oxygen during Periods of High Utilisation
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The COVID-19 pandemic of 2020 saw increased numbers of patients with respiratory disease. Such patients require oxygen and other more advanced forms of respiratory support such as continuous positive airway pressure (CPAP) and invasive ventilation. The more advanced forms of respiratory support can utilise high flows of oxygen (particularly CPAP) and, depending on how many patients are admitted requiring support, this may put too much demand on our vacuum insulated evaporator (VIE) that supplies oxygen to the hospital. This Standard Operating Procedure (SOP) determines what the Trust’s actions will be if the demand for oxygen starts to outstrip supply and is a phased approach. 
The maximum safe oxygen delivery without risk of critical failure from the VIE is 1275L/min 
Oxygen output is monitored daily by Estates through either: the VIE reading at the oxygen tank, a manual snapshot audit and/or the automated dashboard. Estates are responsible for escalation to initiate the processes and actions below.
1. Escalation Thresholds and Actions

	a) [bookmark: _GoBack]GREEN STATUS - <1000 L/min Reading  - via Live Telemetry via Estates

	i) At this level standard BAU processes would take place and no alarms for intervention would be raised.

	b) AMBER STATUS - 1150 L/min Reading  - via Live Telemetry via Estates

	i) Amber warning alarm’s in Switchboard who inform Silver Command (In Hours) if Major Incident command arrangements already established or Site Matron (Out of Hours or non-Major Incident) and escalates to Bronze and Silver On Call.
ii) A Trust-wide email advising Consultant clinical review of all High Flow Nasal Oxygen/NIV reviewed ASAP (template outline below).
iii) Oxygen ward round to take place at the next ward round with senior nursing and consultant representation. Confirm the Oxygen has been prescribed and target Oxygen saturation has been documented for all patients.  Identification of appropriate patients for use of Oxygen concentrator machines (<5 l/pm) (*If available)
iv) Initiate daily oxygen meetings to include: Estates, Medical Director/DMD, Critical Care and Respiratory medics and nursing representatives 
v) Communications department initiate on-going general communication regarding oxygen usage to raise awareness (template outline below).



	c) RED STATUS - 1300 L/min Reading  - via Live Telemetry via Estates

	i) Red warning alarm’s in Switchboard to escalate to Site Matron who informs On Call Estates Manager and Associate Director of Estates (BFS) to review Oxygen supply on site. Site Matron to escalate status to Bronze and Silver & Gold On Call or Silver & Gold Command if Major Incident command arrangements already established. In hours silver
vi) Silver on call/Command to initiate immediate Oxygen Ward Round across all wards utilising Onsite/On Call Consultant and senior nursing representation (Out of Hours - Site Matron and Acute Response Team).  Review of all High Flow Nasal Oxygen/NIV and consideration of other options with senior review undertaken by Intensivist (for Critical Care) and Respiratory/GIM Consultant (medical wards) REG on site – Consultant informed (when off site) MR.  Confirm the Oxygen has been prescribed and target Oxygen saturation has been documented for all patients.  Identification of appropriate patients for use of Oxygen concentrator machines (<5 l/pm).
vii) GOLD considerations including:
a) Review oxygen levels and seek support from Estates in considering condition of plant, ice build-up and availability from both the Primary and Secondary Vapour Insulated Evaporators (VIE). 
b) Potential ED divert 
c) Potential to re-locate patients to other hospitals
ii) Send a Trust-wide communication regarding the current critical Oxygen status.
iii) Consider diversion for any new Critical Care patients to neighboring Trusts.


Please note: At this level  any further high pressure oxygen such as Airvo/Whisper Flow/Trilogy CPAPs/HFNO would risk reducing overall oxygen pressure and supply.

	d)	Sudden Pressure Drop or Primary VIE failure  

	· Majax declared;
· Follow oxygen control measures above;
· Secondary VIE and oxygen cylinders/manifolds will support pressure drop or main failure; dependent upon flow or pressure drop. There are a number of variables regarding pressure availability and secondary VIE capacity subject to demand and site loading. At 1500 L/M and a 50% fill up this would provide in the region of 12 hours backup. This will be further reinforced by the high flow ‘w’ sized manifold once installed.     
· Urgent assessment from Estates and BOC contacted to investigate and refill as appropriate.   
· Immediate Ambulance Divert. 
· Diversion of Critical Care patients to neighboring Trusts until situation is understood and resolved.

Clinical perspective

Ward level too?

Medical Gas Alarm Process
With pictures.
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		OXYGEN SNAPSHOT AUDIT

		Who		Ward		Time of data capture		Equipment Name		How many patients are on oxygen?		Percentage Oxygen?		Maximum Load (l/M)		How many litres of oxygen is each patient on? (l/m)				Other information

		EXAMPLE PERSON		EXAMPLE WARD		12:00		See "Equipment Maximum Load" sheet for examples		1 (include 1 for every active patient row)		35% (will not be applicable to all e.g standard wall O2)		Ward will advise or take value from "Equipment Maximum Load" sheet if they are not sure (will not be applicable to all e.g standard wall O2)		Ward will either give this directly e.g. on standard wall 02 or if they are unsure multiply Max. Load  (Col. G) by Percentage Oxygen (Col. F) columns

				17 (Respiratory Ward)

				17 (Respiratory Ward)

				17 (Respiratory Ward)

				17 (Respiratory Ward)

				17 (Respiratory Ward)

				17 (Respiratory Ward)

				17 (Respiratory Ward)

				17 (Respiratory Ward)

				18 (Respiratory Ward)

				18 (Respiratory Ward)

				18 (Respiratory Ward)

				18 (Respiratory Ward)

				18 (Respiratory Ward)

				18 (Respiratory Ward)

				18 (Respiratory Ward)

				18 (Respiratory Ward)

				18 (Respiratory Ward)

				18 (Respiratory Ward)

				18 (Respiratory Ward)

				19

				19

				19

				19

				19

				19

				19

				20 / ASU

				21

				21

				21

				21

				22 (Cardiology)

				22 (Diabetes)

				24

				29

				30

		Asset List		31 / 32 (ITU/Respiratory Care Unit)

		Asset List		31 / 32 (ITU/Respiratory Care Unit)

		Asset List		31 / 32 (ITU/Respiratory Care Unit)

		Asset List		31 / 32 (ITU/Respiratory Care Unit)

		Asset List		31 / 32 (ITU/Respiratory Care Unit)

		Asset List		31 / 32 (ITU/Respiratory Care Unit)

		Asset List		31 / 32 (ITU/Respiratory Care Unit)

		Asset List		31 / 32 (ITU/Respiratory Care Unit)

		Asset List		31 / 32 (ITU/Respiratory Care Unit)

		Asset List		31 / 32 (ITU/Respiratory Care Unit)

		Asset List		31 / 32 (ITU/Respiratory Care Unit)

		Asset List		31 / 32 (ITU/Respiratory Care Unit)

		Asset List		31 / 32 (ITU/Respiratory Care Unit)

		Asset List		31 / 32 (ITU/Respiratory Care Unit)

		Asset List		31 / 32 (ITU/Respiratory Care Unit)

		Asset List		31 / 32 (ITU/Respiratory Care Unit)

		Asset List		31 / 32 (ITU/Respiratory Care Unit)

		Asset List		31 / 32 (ITU/Respiratory Care Unit)

		Asset List		31 / 32 (ITU/Respiratory Care Unit)

		Asset List		31 / 32 (ITU/Respiratory Care Unit)

		Asset List		31 / 32 (ITU/Respiratory Care Unit)

				33

				33

				33

				33

				34

				34

				34

				34

				35

				35

				35

				35

				37 (Paediatrics)

				NNU

				NNU

				ANPN

				BBC

				GIW

				ED (Hot)

				ED (Cold)

				AMU

				AMU

										0						0

								Total Per Ward		L/M Usage per Ward

								17 (Respiratory Ward)		0

								18 (Respiratory Ward)		0

								CCU		0

								19		0

								20 / ASU		0

								21		0

								22 (Cardiology)		0

								22 (Diabetes)		0

								24		0

								29		0

								30		0

								31 / 32 (ITU / Respiratory Care Unit)		0

								32 - HDU

								ITU/Respiratory Care Unit

								33		0

								34		0

								35		0

								37 (Paediatrics)		0

								NNU		0

								ANPN		0

								BBC		0

								GIW		0

								ED (Hot)		0

								ED (Cold)		0

								AMU		0

								TOTAL		0

								TOTAL PER WARD		VENTILATED		NIV





Equipment Maximum Load

		

				Equipment		Maximum Load (l/m)/machine		Estimated O2 l/m/machine		Typical Load (l/m)

				Name of equipment i.e.:  

				Ventilators:

				Drager Evita XL (7 in trust)		11L/min(Typical)		6.6L/min

				Drager Oxylog 3000 (4 in trust)		11L/min(Typical)		5.5L/min

				Drager Oxylog 2000 (1 in trust)		11L/min(Typical)		3.3L/min

				Drager Evita 2 Dura (3 in trust)		11L/min(Typical)		6.6L/min

				Nuffield 200 (15 in trust but used in conjunction with Penlon anaesthetic machines and their 13 of these in the Trust)

				Aestiva (11 in Trust)		15L/min (Max)		9L/min

				Hamilton MR1 (1 in Trust)		15L/min (Max)		9L/min

				Inspiration Healthcare Nova Lung Vision Alpha (1 in Trust)		15L/min (Max)		9L/min

				Penlon SPMRI (1 in trust)		15L/min (Max)		9L/min

				Mindray Wato anaesthetic machines (16 in Trust)		15L/min (Max)		9L/min

				NIV/CPAP:

				Trilogy 202 (13 in Trust)		175L/min(Max)		87.5L/min		60l/min

				Drager v300 (on loan) (1 in Trust)		11L/min(Typical)

				Air Vo Humidified Air						60l/min
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Communications Regarding Oxygen Usage (example from Covid-19 communication from Nursing and Medical Director)

As we expand our critical care capacity for our patients, it is important to remember that the Trust has a limited supply of Oxygen. 


As we approach that limit, and as we take increasing numbers of patients to critical care for ventilation and other respiratory support, this may become an issue and we are monitoring the situation very carefully. 


We must all consider Oxygen a finite resource and as such we require you to review Oxygen prescriptions and target saturations within the next 24 hours.

 


On-going what can you do?

 


· Ensure oxygen is prescribed (as any other drug), along with target oxygen saturation


 

· Ensure the target oxygen saturations are being reviewed regularly and the amount of oxygen being delivered is adjusted accordingly


 

· Ensure that oxygen is turned off when patients no longer require it (or are away from the bedspace. For example toileting or washing) 


 

· Report any oxygen leaks to the estates team immediately


 

· On all clinical areas, consider oxygen usage on a regular basis as part of safety huddles and handovers
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