Oxygen and Ventilator Logistics during California’s COVID-19 Surge-
When Oxygen becomes a Scarce Resource
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Appendix 2
From ASPR TRACIE14
	Cylinder Size
	Capacity (L)
	Weight (Lbs.)
	Height (In.)
	Diameter (In.)

	M2
	42
	0.7
	5.7
	2.5

	A [M4]
	115
	1.7
	8.7
	4.38

	B [M6]
	164
	2.3
	12
	3.21

	ML6
	164
	2.8
	7.8
	4.38

	C [M9]
	248
	3.6
	10.9
	4.38

	D [M15]
	415
	5.1
	16.5
	4.38

	E [M24]
	682
	7.5
	25.5
	4.38

	M60
	1762
	22.3
	22.9
	7.25

	MM
	3455
	40.7
	36.5
	8



[image: Table

Description automatically generated][image: Oxygen Cylinder Sizes]


Appendix 3


Oxygen Safety Tip Sheet
Following simple DO’s and DON’T’s can reduce the risk of incidents caused by oxygen enrichment. In addition to the practices outlined in any manufacturer’s instructions provided, use the following safe practices where medical oxygen is in use:
AVOID
·        DO NOT allow smoking or flames in the vicinity of oxygen use;
·        DO NOT allow lotions, oils, grease, household lubricants, or other combustible materials to come in contact with oxygen or 	its containers, valves, regulators, gauges, hoses, and fittings. Combustibles and oxygen can combine with explosive 	force;
·        DO NOT handle containers or apparatus immediately after using lotions or moisturizers;
·        DO NOT lubricate hoses, cannulas, valves, regulators, gauges, or fittings with lubricants or any other combustible 	substance;
·        DO NOT use an open flame to detect gas leaks;
·        DO NOT subject any part of a compressed gas container to a temperature greater than 125 °F (51.7 °C);
·        DO NOT place containers where they can become part of an electric circuit;
·        DO NOT let sparks or a flame come in contact with any part of an oxygen container, regulator, tubing, or other equipment;
·        DO NOT deface or remove any markings or labels used to identify the contents of a container;
·        DO NOT modify, replace, or add adaptors to existing connections;
·        DO NOT change, modify, tamper with, or obstruct the discharge ports of pressure relief devices; and
·        DO NOT use containers for any purpose other than to supply medical oxygen as received from the supplier.
DO
·        DO ensure that connections to tubing, regulators, and other equipment are tight to prevent leakage;
·        DO ensure only equipment suitable for medical oxygen use is connected;
·        DO keep hoses, cannulas, and masks in good condition;
·        DO open the cylinder valve slowly and completely after connecting to equipment;
·        DO remove any wrapping from cylinders or valves before use;
·        DO identify the gas content by the label before use. If the container does not have a label or the label is not readable, return 	the unused cylinder to the supplier. If the label does not correctly identify the gas contained in a cylinder, return the 	unused cylinder to the supplier;
·        DO read, understand, and follow all warning and precautionary handling information on the labels;
·        DO follow all signage provided by the oxygen supplier;
·        DO close the valve prior to disconnecting or replacing the cylinder;
·        DO close the valve and ensure that the valve protective cap and outlet caps or plugs, if used, are replaced before returning;
·        DO keep valves closed when the gas is not being used;
·        DO notify the oxygen supplier and isolate the cylinder if a foreign substance is present in or could have entered the valve 	outlet connection;
·        DO provide the oxygen supplier with complete details regarding any complaint or event involving the container or 	product including the container lot and serial number, and then isolate the container to prevent use;
·        DO ensure only experienced and properly instructed persons handle oxygen containers; 
·        DO isolate the container and move it to a well ventilated area if a leak is suspected, and it is safe to do so.












Appendix 4

Oxygen Conservation Tips During COVID-19 from a Nursing Perspective

Nurses often spend the most time of any HCW at the bedside of acutely ill patients. This has been particularly true during the COVID-19 pandemic, where the clinical nature of these patients requires close monitoring. Every patient is different, and none of this is in place of clinical expertise at the bedside, or institutional policies. 
1. Encourage patients to Prone, Turn, Cough, and Deep Breath. Use incentive spirometers if they are available. Chest physiotherapy may also be helpful, particularly for those with secretions.  
Although respiratory care recommendations for COVID-19 patients vary widely, observational reports support basic respiratory care for these patients.13 These techniques can reduce the likelihood of increasing oxygen needs. Patients can be educated to do most of these techniques independently, as tolerated, which is especially useful in settings. Patients with paroxysmal coughing with intermittent desaturation limited frequency, and duration at times, but did not preclude these techniques all together. 
2. For patients with high oxygen requirements, give bed baths, use bedside commodes and promote in-bed PT when the patient is not able to tolerate ambulation. Balancing movement and oxygen demands in COVID-19 patients can be difficult as these patients routinely desaturate to 80% range, and sometimes lower with movement. In pts. with high oxygen demands, decreasing activity events like walking to the bathroom or shower can be helpful until they can be weaned to lower oxygen flow rates. It is particularly important to have these patients turn, prone, and perform in –bed physical therapy exercises. 
3. Patient education is KEY in COVID-19. 
Demonstrating breathing techniques such as pursed lip breathing, inhaling through the nose/open mouth exhale to these patients can help to decrease anxiety and potentially increase oxygenation. 
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GUIDELINES FOR ACCEPTANCE TO A COVID-19 ALTERNATE CARE SITE (ACS)* FROM
TRIAGE, EMERGENCY DEPARTMENT, POST-HOSPITAL DISCHARGE, OR OTHER REFERRAL SITE

TRIAGE OR EMERGENCY ROOM ADULT PATIENTS HOSPITALIZED/SNF ADULT PATIENTS
1. Does the patient have high-risk or rapidly worsening 1. Is the patient stable for transfer to ACS?
symptoms requiring hospital admission?** (] HD stable, O, stable, < 4 liters/minute NC, no tele
or CPO, no high-risk or rapidly worsening sx**

YES 1
NO YES NO
Acute care 2. Can the patient be safely discharged home? Ongoing
admission ] Safe place to stay and isolate with adequate home support hospitalization
or remain at
[1 Able to call 9-1-1 if worsening referral site
YES
NO
Home with
GHIEETEE 3. Is the patient confirmed or presumed to be COVID-19 positive?

NO
YES
4. Does the patient meet all criteria for a Low-Acuity Alternate Care Site (ACS)?*
Not an ACS
candidate "1 COVID-19 positive ] No more than 1 person assist
unless facility ] Hemodynamically stable 7] No significant rehab needs
has ability to 1 Sp02 >90% on <4 liter/minute NC ] No severe dementia or delirium
separate care ] Heplocked peripheral IV, if needed ] No acute severe mental illness
[1 No C. diff infection [ Able to self-feed
[1 No trach or feeding tube [1 Low safety risk (falls, wandering, elopement)
NO
YES

Other dispo (rehab,
SNF, admission)

Transfer to Low-Acuity Alternate Care Site

*An Alternate Care Site is a nontraditional care site that **High risk clinical features may include, but are not limited to:
provides care for low-acuity, semi-ambulatory patients - Escalating 02 needs, HR >115, BP below baseline, or arrhythmia
when hospitals are at or past capacity. -  Age265
Indications may include: - Asthma, COPD, or other preexisting lung disease
- Patients with no safe place to stay or quarantine - Heart failure or other cardiovascular pathology
- Patients requiring low-acuity clinical care (<4 - Immunocompromised (HIV, high-dose steroids, TNF-alpha, etc.)
liters/minute NC) - Current solid-organ or hematologic malignancy
- Patients requiring extended observation due to: - End-stage renal disease or end-stage liver disease
o High-risk comorbidities - Active alcohol use disorder with prior withdrawal, DTs, or
o Inadequate home support seizures
o Barriers to returning to the ER or calling 9-1-1 - Other concerning or undifferentiated symptoms
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**High risk clinical features may include, but are not limited to:  

- 

Escalating O2 needs, HR >115, BP below baseline, or arrhythmia  

- 

Age ≥ 65 

- 

Asthma, COPD, or other preexisting lung disease 

- 

Heart failure or other cardiovascular pathology 

- 

Immunocompromised (HIV, high-dose steroids, TNF-alpha, etc.) 

- 

Current solid-organ or hematologic malignancy 

- 

End-stage renal disease or end-stage liver disease 

- 

Active alcohol use disorder with prior withdrawal, DTs, or 

seizures  

- 

Other concerning or undifferentiated symptoms 

*An 

Alternate Care Site

 is a nontraditional care site that 

provides care for low-acuity, semi-ambulatory patients 

when hospitals are at or past capacity.  

Indications may include: 

-

 

Patients with no safe place to stay or quarantine 

-

 

Patients requiring low-acuity clinical care (≤4 

liters/minute NC) 

-

 

Patients requiring extended observation due to: 

o

 

High-risk comorbidities 

o

 

Inadequate home support 

o

 

Barriers to returning to the ER or calling 9-1-1 

 

Acute care 

admission

 

Home with 

guidance

 

YES

 

NO

 

Transfer to Low-Acuity Alternate Care Site

 

3.

Is the patient confirmed or presumed to be COVID-19 positive?

 

YES

 

4. Does the patient meet all criteria for a Low-Acuity Alternate Care Site (ACS)?*

 

 

COVID-19 positive 

 

Hemodynamically stable  

 

SpO2 ≥ 90% on ≤4 liter/minute NC    

 

Heplocked peripheral IV, if needed 

 

No C. diff infection  

 

No trach or feeding tube 

Other dispo (rehab, 

SNF, admission)

 

2. Can the patient be safely discharged home? 

 

Safe place to stay and isolate with adequate home support 

 

Able to call 9-1-1 if worsening 

       

NO

 

YES

 

TRIAGE OR EMERGENCY ROOM ADULT PATIENTS 

 

1.Does the patient have high-risk or rapidly worsening 

symptoms requiring hospital admission?** 

HOSPITALIZED/SNF ADULT PATIENTS 

1.Is the patient stable for transfer to ACS? 

 

HD stable, O

2

 stable, ≤ 4 liters/minute NC, no tele 

or CPO, no high-risk or rapidly worsening sx** 

 

YES

 

NO

 

YES

 

NO

 

NO

 

   

 

 

No more than 1 person assist 

 

 

No significant rehab needs 

 

 

No severe dementia or delirium 

 

 

No acute severe mental illness 

 

 

Able to self-feed 

 

 

Low safety risk (falls, wandering, elopement)  

Ongoing 

hospitalization 

or remain at 

referral site 

  

Not an ACS 

candidate 

unless facility 

has ability to 

separate care
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Oxygen Cylinder Use Timeline

M - Cylinder

D - Cylinder E - Cylinder

C- Cylinder

Flow
Rate
Va2
e
Yho
%

Full Tank 3 Tank % Tank Y Tank
2000 PSI 1500 PSI 1000 PSI 500 PSI
76 days 56 days 38 days 18 days
38 days 28 days 19 days 9 days
24 days 18 days 12 days 6 days
19 days ladays | 95days | 4.5days
9.5 days 7 days 4.5 days 2 days
45days | 35days 2 days 1day
2.4 days | 43 hours | 28.75 hours | 14 hours
100hours | 75hours | 50hours [ 25hours
83hours | 62hours | 41hours | 20hours
41hours | 30hours | 20hours | 10hours
20hours | 15hours | 10hours | 5hours
13hours | 9 hours 6 hours 3 hours
Shours | 3.5hours | 2.5hours | 1.1 hours
3.4hours | 23hours | 15hours | 07 hours
2.5 hours | 1.75 hours | 1.1 hours | 0.5 hours
160 hours | 96hours | 64hours | 48hours
80hours | 4shours | 32hours | 2ahours
S50hours | 30hours | 20hours | 15hours
40hours | 24hours | 16hours | 12hours
23hours | 17hours | 12hours | 6hours
Thours | 9hours 6 hours 3 hours
8 hours 6 hours 4hours 2 hours
5 hours 3 hours 2hours | 1.5 hours
2.5 hours | 1.5 hours 1 hour | 0.75 hours
80hours | 60hours | 40hours | 20hours
40hours | 30hours | 20hours | 10 hours
20hours | 15hours | 10hours | 5 hours
11.5hours | 8.6hours | 5.6hours | 2.8hours
5.5hours | 41hours | 2.75hours | 1.4 hours
25hours | 1.9hours | 1.25hours | 0.63 hours
1.25 hours | 0.95 hours | 0.75 hours | 0.31 hours
0.75 hours | 0.56 hours | 038 hours | 0.2 hours
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