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Optimizing Ventilator Use during the COVID-19 Pandemic 

The COVID-19 outbreak is presenting unprecedented challenges to our health care system.  
According to our best projections, combined with information on the ground, the availability of 
precious medical resources will be limited because of the numbers of patients and their severity 
of illness.   Among the most important resources will be mechanical ventilators, affiliated gases 
and disposables, and of course, qualified professionals to operate these devices. 

In order to meet the growing demand, it is essential that we aggressively implement the 
following four overall measures: 

- Rigorous adherence to all social distancing measures, including limitations on gatherings
and travel.   This is the best way to reduce demand.

- Guidelines to optimize the use of mechanical ventilators (Appendix A).   This includes
canceling elective surgeries, use of equipment from state regions not experiencing
outbreaks, as well as transition of anesthesia machines and other respiratory devices for
use as mechanical support for those in respiratory failure from COVID-19 and other
diseases.

- Judicious, data driven requests and usage of the Strategic National Stockpile of ventilators
and equipment.   There are significant resources in the SNS, but all states must be data-
driven in their requests based on the actual capacity for mechanical ventilation including
anesthesia machine conversions. Thousands of supplemental ventilators have already been
deployed around the country. In addition, the Mercy and the Comfort have deployed to the
west and east coasts, respectively.

- Increasing the capacity of the SNS through federal procurement.   The SNS will receive at
least an additional 20,000 mechanical ventilators by mid-May.

In addition to these measures, a possible crisis standard of care strategy, currently contemplated 
by several centers, is the ventilation of two patients with a single mechanical ventilator.   As 
pointed out by six organization including the Society of Critical Care Medicine and the 
American Society of Anesthesiologists, there are significant technical challenges that must be 
overcome (Appendix B); and such a strategy should only be considered as an absolute last resort, 
judged against the alternatives of long term “hand bagging” or death.  These decisions must be 
made on an individual institution, care-provider, and patient level.  However, we do know that 
many institutions are evaluating this practice, and protocols are being developed and tested, and 
in some places, preliminarily implemented. 

Page 1



Optimizing Ventilator Use during the COVID-19 Pandemic 
March 31, 2020 

Because this is a real discussion by many clinicians, the intent here is to provide additional 
information to support patient-provider decision making during times of crisis standards of care. 

Therefore, attached are technical documents developed by academic leaders assembled at 
FEMA, in order to provide an example of the type of circuits, setups, and anticipated problems 
that one might face if this strategy is employed - in a crisis care, life-or-death, situation 
(Appendix C).   In addition, we are attaching a protocol developed by Columbia University as an 
additional example for your review (Appendix D).  In addition, we wanted to provide comments 
from the FDA and CDC related to the circuits and materials used in Appendix C. 

CDC Statement: The infection control implications of co-venting are not firmly 
established, since it would not meet general established standards for infection 
control for ventilated patients. However, with the criteria specified and if done 
with currently established infection control interventions to reduce healthcare-
associated infections, including ventilator associated infections, any additional 
risk is likely to be small and would likely be appropriate in a crisis standard of 
care. 

FDA Statement: FDA does not object to the creation and use of the T-connector 
that meets specifications described in the instructions provided to us for use in 
placing more than one patient on mechanical ventilation when the number of 
patients who need invasive mechanical ventilation exceeds the supply of available 
ventilators and the usual medical standards of care has been changed to crisis care 
in the interest of preserving life. The FDA’s no objection applies during the 
duration of the declared COVID–19 emergency. 

During this crisis, we need to have open and transparent communication of best practices and 
lessons learned.   We will provide updates as they become available.  We stand with you, our 
professional colleagues, as we move forward to fully engage this crisis in our ICUs and ORs, 
hospitals, hospital ships, and alternative care facilities.   

/S/ 

ADM Brett P. Giroir, MD 
Assistant Secretary for Health 

/S/ 

VADM Jerome Adams, MD, MPH 
U.S. Surgeon General 
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APPENDICES 

A. Guidelines to Optimize the Use of Mechanical Ventilators

B. Consensus Statement on the Concept of Placing Multiple Patients on a Single Mechanical
Ventilator

The Society of Critical Care Medicine, American Association for Respiratory Care, 
American Society of Anesthesiologists, Anesthesia Patient Safety Foundation, 
American Association of Critical‐Care Nurses, American College of Chest Physicians 

C. Co-ventilating Patients during a Critical Ventilator Shortage Technical Documents

D. Ventilator Sharing Protocol: Dual-Patient Ventilation with a Single Mechanical
Ventilator for Use during Critical Ventilator Shortage

Columbia University Vagelos College of Physicians & Surgeons 
New York-Presbyterian Hospital 
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APPENDIX A:    

Guidelines to Optimize the Use of Mechanical Ventilators 
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U.S. PUBLIC HEALTH SERVICE COMMISSIONED CORPS

Strategies to Optimize Provision of Mechanical Ventilation 

Alternative strategies for ventilator support can and should be implemented, consistent
with crisis standards of care, when resources are limited relative to the clinical demand.

1. Cancel elective surgeries and other elective procedures that could result in the
use of mechanical ventilators.  Transfer ventilators, supplies, and personnel from
ambulatory surgery centers and other facilities not being utilized for COVID-19
patients.

2. Transfer ventilators, supplies, and personnel from areas of the state not
experiencing COVID-19 outbreaks, or transfer COVID-19 patients to those areas
when feasible.

3. Anesthesia ventilation machines capable of providing controlled ventilation or
assisted ventilation may be used outside of the traditional use for anesthetic
indication.   The ASA and FDA provide specific guidance on how to convert
anesthesia machines for use on COVID-19 patients in respiratory failure.

4. Transport ventilators may be used for prolonged ventilation in certain patients.

5. Continuous ventilators labeled for home use may be used in a medical facility
setting depending on the features of the ventilator and provided there is
appropriate monitoring (as available) of the patient's condition.

6. Noninvasive Ventilation (NIV) Patient Interfaces capable of prescribed breath
may be used for patients requiring such ventilator support, including NIV Patient
Interfaces labeled for sleep apnea.  Channeling exhalation through a filter is
recommended to prevent aerosolization.

7. Continuous Positive Airway Pressure (CPAP), auto-CPAP, and bilevel positive
airway pressure (BiPAP or BPAP) machines typically used for treatment of sleep
apnea (either in the home or facility setting) may be used to support patients with
respiratory insufficiency.  BiPAP may be used for invasive ventilation.

8. If all other alternatives are exhausted, care providers could consider ventilation of
two patients on a single ventilator for short-term use, although there are
significant limitations to this strategy.   Alternatively, manual bag-valve-mask
ventilation done by ancillary providers can be considered as a bridging option to
mechanical ventilation.
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APPENDIX B:  

Consensus Statement on the Concept of Placing Multiple Patients on a Single Mechanical 
Ventilator  

The Society of Critical Care Medicine, American Association for Respiratory Care, 
American Society of Anesthesiologists, Anesthesia Patient Safety Foundation, 
American Association of Critical‐Care Nurses, American College of Chest Physicians 
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Joint Statement on Multiple Patients Per Ventilator 

March 26, 2020: The Society of Critical Care Medicine (SCCM), American Association for 
Respiratory Care (AARC), American Society of Anesthesiologists (ASA), Anesthesia Patient Safety 
Foundation (ASPF), American Association of Critical‐Care Nurses (AACN), and American College 
of Chest Physicians (CHEST) issue this consensus statement on the concept of placing multiple 
patients on a single mechanical ventilator. 

The above‐named organizations advise clinicians that sharing mechanical ventilators should not 
be attempted because it cannot be done safely with current equipment. The physiology of 
patients with COVID‐19‐onset acute respiratory distress syndrome (ARDS) is complex. Even in 
ideal circumstances, ventilating a single patient with ARDS and nonhomogenous lung disease is 
difficult and is associated with a 40%‐60% mortality rate. Attempting to ventilate multiple 
patients with COVID‐19, given the issues described here, could lead to poor outcomes and high 
mortality rates for all patients cohorted. In accordance with the exceedingly difficult, but not 
uncommon, triage decisions often made in medical crises, it is better to purpose the ventilator 
to the patient most likely to benefit than fail to prevent, or even cause, the demise of multiple 
patients.  

Background: The interest in ventilating multiple patients on one ventilator has been piqued by 
those who would like to expand access to mechanical ventilators during the COVID‐19 
pandemic. The first modern descriptions of multiple patients per ventilator were advanced by 
Neyman et al in 20061 and Paladino et al in 2013.2 However, in each instance, Branson, 
Rubinson, and others have cautioned against the use of this technique.3‐5 With current 
equipment designed for a single patient, we recommend that clinicians do not attempt to 
ventilate more than one patient with a single ventilator while any clinically proven, safe, and 
reliable therapy remains available (ie, in a dire, temporary emergency). 

Attempting to ventilate multiple patients would likely require arranging the patients in a spoke‐
like fashion around the ventilator as a central hub. This positioning moves the patients away 
from the supplies of oxygen, air, and vacuum at the head of the bed. It also places the patients 
in proximity to each other, allowing for transfer of organisms. Spacing the patients farther apart 
would likely result in hypercarbia. 

Spontaneous breathing by a single patient sensed by the ventilator would set the respiratory 
frequency for all the other patients. The added circuit volume could preclude triggering. 
Patients may also share gas between circuits in the absence of one‐way valves. Pendelluft 
between patients is possible, resulting in both cross‐infection and over‐distension. Setting 
alarms can monitor only the total response of the patients’ respiratory systems as a whole. This 
would hide changes occurring in only one patient. The reasons for avoiding ventilating multiple 
patients with a single ventilator are numerous. 
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These reasons include: 

 Volumes would go to the most compliant lung segments.
 Positive end‐expiratory pressure, which is of critical importance in these patients, would

be impossible to manage.
 Monitoring patients and measuring pulmonary mechanics would be challenging, if not

impossible.
 Alarm monitoring and management would not be feasible.
 Individualized management for clinical improvement or deterioration would be

impossible.
 In the case of a cardiac arrest, ventilation to all patients would need to be stopped to

allow the change to bag ventilation without aerosolizing the virus and exposing
healthcare workers. This circumstance also would alter breath delivery dynamics to the
other patients.

 The added circuit volume defeats the operational self‐test (the test fails). The clinician
would be required to operate the ventilator without a successful test, adding to errors
in the measurement.

 Additional external monitoring would be required. The ventilator monitors the average
pressures and volumes.

 Even if all patients connected to a single ventilator have the same clinical features at
initiation, they could deteriorate and recover at different rates, and distribution of gas
to each patient would be unequal and unmonitored. The sickest patient would get the
smallest tidal volume and the improving patient would get the largest tidal volume.

 The greatest risks occur with sudden deterioration of a single patient (e.g.,
pneumothorax, kinked endotracheal tube), with the balance of ventilation distributed to
the other patients.

 Finally, there are ethical issues. If the ventilator can be lifesaving for a single individual,
using it on more than one patient at a time risks life‐threatening treatment failure for all
of them.

References 

1. Neyman G, Irvin CB. A single ventilator for multiple simulated patients to meet disaster
surge. Acad Emerg Med. 2006 Nov;13(11):1246‐1249.

2. Paladino L, Silverberg M, Charcaflieh JG, et al. Increasing ventilator surge capacity in
disasters: ventilation of four adult‐human‐sized sheep on a single ventilator with a
modified circuit. Resuscitation. 2008 Apr;77(1):121‐126.

3. Branson RD, Rubinson L. One ventilator, multiple patients: what the data really
supports. Resuscitation. 2008 Oct;79(1):171‐172; author reply 172‐173.

4. Branson RD, Rubinson L. A single ventilator for multiple simulated patients to meet
disaster surge. Acad Emerg Med. 2006 Dec;13(12):1352‐1353; author reply 1353‐1354.

5. Branson RD, Blakeman TC, Robinson BR, Johannigman JA. Use of a single ventilator to
support 4 patients: laboratory evaluation of a limited concept. Respir Care. 2012
Mar;57(3):399‐403.

Page 8



Optimizing Ventilator Use during the COVID-19 Pandemic 
March 31, 2020 

APPENDIX C: 

Co-ventilating Patients during a Critical Ventilator Shortage Technical Documents 

Page 9



Co-Ventilating Patients During a Critical Ventilator Shortage: A Method for Implementation 

From the Washington DC COVID-19 Co-Ventilation Task force 
Charlene Irvin Babcock MD 

Rene Franco MD 
Leonard Bunting MD 
Lorenzo Paladino MD 
Nader M. Habashi MD 

Lewis J. Kaplan MD 
Penny Andrews RN BSN 
Maria Madden MS RRT 
Sandra A. Shortt BS RRT 

Introduction 
In the COVID-19 (SARS CoV-2) Pandemic, many hospitals may be confronted with the inability 
to provide adequate numbers of ventilators to serve all patients requiring invasive 
ventilation.  Using one ventilator for a single patient is the only established method to safely 
and reliably provide mechanical ventilation for patients with acute respiratory failure. The use 
of 1 ventilator to support 2 patients simultaneously (Co-Venting) is technically possible and has 
been tested only in controlled, experimental models using test lungs or animals for brief 
periods. The reliability and safety of Co-Venting in critically ill patients remains unknown. 
Identifying and managing the complexities of critically ill patients are among the most 
challenging and unpredictable aspects of Co-Venting. Therefore, the use of Co-Venting should 
only be considered if a hospital cannot provide clinically proven, reliable, and safe methods to 
manage acute respiratory failure, including manual bagging.  Co-Venting should be performed 
for the briefest time required with rapid transition to 1:1 patient-ventilator support when 
additional ventilators become available. 

This document provides one technical method of applying Co-Venting, necessary precautions, 
guidance for patient selection and clinical management, ventilator circuit assembly, patient 
grouping criteria, potential ventilator adjustments, and limitations during Co-Venting. 
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General Considerations 
Every possible effort has been made to minimize safety risks. Specifically, a technique to 
measure tidal volumes and plateau pressures in each patient has been described and 
recommended as part of the routine monitoring of these patients.  A proposed workflow with 
different Groups will allow clinicians to optimize individualization of PEEP and FiO2 
requirements for each patient group. Certainly, incorporation of automated alarms and 
immediate feedback/monitoring of volumes and pressures is an area where further technologic 
development would be of great benefit in augmenting the safety of co-ventilation during crisis 
conditions. Finally, in the event where a patient needs to be emergently disconnected from a 
coventilation circuit (i.e. Cardiac arrest /CPR), a procedure is described to minimize the 
compromise of the other co-ventilated patient. 

Assumptions: 
1. The number of patients who need invasive mechanical ventilation exceeds the supply of

available ventilators.
2. The usual medical standards of care have been changed to crisis care in the interest of

preserving life
3. The usual monitoring techniques for patient care cannot be uniformly utilized
4. Triage processes are enacted that embrace patient acuity, clinical condition(s) and

comorbidity have been embraced
5. The facility is a high acuity healthcare facility familiar with advanced mechanical

ventilation including prone positioning therapy and is replete with expertise in critical
care medicine, respiratory therapy and related fields.  The facility is supported by 24/7
critical care medicine, bedside critical care nursing, respiratory therapy, point of care
testing, portable radiology, anesthesiology, and pharmacy

6. This technique is to be used while pairing COVID-19 (+) patients with one another or
COVID-19 (-) patients with one another; mixing COVID-19 status patients while Co-
Venting is not recommended

7. Patients need to be heavily sedated (RASS -4) to suppress their respiratory drive. If
sedation is not adequate, neuromuscular blockers may be added to obliterate
any respiratory effort

8. This protocol was developed exclusively for Pressure Cycled Modes of ventilation

Criteria: 
1. Invasive mechanical ventilation is required to manage work of breathing, hypoxia,

hypercarbia or a combination of those conditions
2. The patient’s clinical condition is believed to have a reasonable likelihood of salvage

Exclusions: 
1. Both patients have tracheostomies (creates an issue with limb clamping to determine

delivered volume)
2. Lack of sufficient resources to support complex mechanical ventilation and the bedside

clinical management using a geographically fixed team-based approach
3. Cessation of pandemic crisis standards of care
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4. Sufficient mechanical ventilators for 1:1 patient: ventilator care

Co-Venting Procedure 
Patient should be initially identified as either a PUI (Person under Investigation) or COVID +. If 
PUI, patient should be allocated to a single ventilator and managed accordingly. If COVID +, 
patient may be co-vented. 

There are 3 situations when Co-venting: 

1. Initial Assessment and Group Assignment of the Newly Intubated Patient
After intubation, oxygen requirements should be assessed. If SpaO2 is = or > 88% with usual 
manual bag ventilation, patient should be allocated to group 2. After 1 hour, ABG, Vt, ETCO2 
and SpO2 should be assessed to determine if the patient is appropriate to remain in Group 2. 

The estimated tidal volume for patient A can be determined by clamping the ET tube of 
patient B  for 3 breaths, and observe the tidal volume (TV) delivered on the ventilator to 
patient A (which reveals the TV to patient A), and subtract from the total volume (to 
both patients) to estimate the TV for patient B.   

On the other hand, if SpO2 is <88% with manual bag ventilation, patient should be allocated to 
Group 3. Parameters (ABG, Vt, ETCO2 and SpO2) should again be assessed after 1 hour to 
determine if the patient is appropriate to remain in Group 3. 

2. Co-Venting of Existing Ventilated Patients
If patients are being separately vented, and there is consideration to choose 2 to be co-vented, 
clinicians can use the current ventilator parameters of the patients to determine who best to 
co-vent. Effort should be made to match compliances, minute ventilation, PEEP and O2 
requirements to the greatest extent possible.  
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3. Reassessment and Group Reassignment
If after 1 hour the SpO2 is less 88%, patient should be reallocated to the next higher group. We 
accept a lower SpO2 in this situation Subsequent group changes should be prompted by 
changes in oxygenation and ventilation status as deemed appropriate. For Group 5 patients 
who continue to decompensate, Inverse Ratio Ventilation (IRV) can be considered. In a similar 
fashion, patients that show improvement, can be reallocated to a lower Group.  

For patients in Group 2 who are thought to be ready to wean, reallocation to Group 1 can be 
pursued.  Once stability in Group 1 has been noted for at least 1 hour then patient can be 
moved, ideally, to an independent ventilator for spontaneous weaning trial. 
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Limitations/challenges 

1. Co-Venting should be considered only in COVID-19 confirmed cases.  If COVID-19 status
is unknown, a single ventilator should be used with only one patient connected.

2. Once COVID-19 status has been confirmed positive, begin to group COVID-19 (+)
patients with similar degrees of pulmonary dysfunction (i.e. compliance).

3. Active exacerbation of asthma/COPD (i.e. wheezing/active obstructive disease) is an
ABSOLUTE CONTRAINDICTION to be co-ventilated as it substantially complicates
respiratory parameter assessment and joint patient management.

4. Expect hypercarbia with the initiation of, and perhaps throughout the process of Co-
Venting.  If patients are hemodynamically stable, no changes to ventilator settings may
be required.   If hemodynamically unstable, consider alternate options to address the
impact of hypercarbia on pH, based on patient status and other existing or evolving
organ failures (i.e. acute kidney injury).

5. Patient ventilatory asynchrony may occur due to an inadequately sedated patient trying
to initiate a breath.  This could lead to further lung injury of both Co-Vented patients.  If
this occurs, re-assess sedation level and consider the use of neuromuscular blocking
agents in concert with sedation and analgesia to avoid the recall phenomenon.

6. Dramatic changes in ventilator settings are discouraged.  However, if changes are
necessary, it is prudent to change only one parameter at a time, and in only small
increments (i.e. rate change by no more than 4 breaths per minute to adjust minute
ventilation).  Reassessment is then required as above to assess impact.

7. Alveolar Derecruitment Prevention Procedure: To avoid alveolar de-recruitment when
breaking the ventilator circuit, use a tube clamp to temporarily occlude the proximal
endotracheal tube (ETT) (avoiding clamping the ETT pilot balloon inflation line) and the
wye angled adaptor (Image 2 below) to keep the circuit sealed as needed.

8. Whenever the circuit is breached (i.e. changing of heat-moisture exchanger filter
(HMEF) or expiratory port filter), clamp the proximal ETT (avoiding clamping the ETT
pilot balloon inflation line) to avoid aerosolization and potential pathogen spread. This
procedure is analogous to the alveolar derecruitment prevention procedure above.

9. If tidal volumes suddenly or unexpectedly drop, consider a HMEF malfunction (i.e.
condensation/sputum/ etc. in the HMEF); follow the above alveolar derecruitment
prevention procedure, replace the HMEF and reassess.

10. If using off the shelf (i.e. Hardware store) parts, ensure that they are appropriately
cleaned/decontaminated prior to inclusion in a patient circuit.

11. We discourage attempting to wean patients while they are being Co-Vented.  Instead,
patients suitable for weaning are recommended to be managed on a dedicated
ventilator.

12. If one of the Co-Vented patients suffers cardiac arrest and the circuit must be separated,
consider the following options to optimize safety:

a. Disconnect the arrested patient from the circuit to manually bag during the
cardiac arrest.  Occlude the ETT port of the circuit by using the elbow and cap
included with wye connector that comes with standard ventilator circuit.  (NOTE:
Consider taping the wye angled adaptor and cap to either the ventilator or
ventilator circuit so that it is readily visible and available in case of emergency).
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Also, prior to removing the arrested patient from the circuit, follow the alveolar 
derecruitment prevention procedure detailed above for the non-arresting 
patient prior to depressurizing the system. 

b. Disconnect the T-tube splitter at the expiratory and inspiratory port and quickly
convert to a single ventilator circuit to support the non-cardiac arrested patient.
NOTE: use a temporary tube clamp for the non-arrested patient ETT during
transition to a dedicated ventilator circuit to avoid alveolar de-recruitment.

13. In situations where a Co-Vented patient must be disconnected for procedures (i.e. CT
scan etc.), use the elbow and cap procedure as described above to avoid de-recruitment
of the other patient.

14. If proning is considered for Co-Vented patients, it should be done by those skilled in
prone positioning.  Prone position therapy is recommended only for patients meeting
the Berlin criteria for severe ARDS.  Challenges and potential issues that may occur while
using prone positioning therapy for COVID-19(+) Co-Vented patients include but are not
limited to:

a. An increased risk of aerosolization if the ventilator circuit becomes disconnected
during the proning process

b. The number of personnel required to participate in prone positioning will
increase the number of personnel with potential exposure

c. Co-Vented patients should be sequentially proned to allow reassessment of
hemodynamics and ventilator dynamics that may not be predictable; do not
attempt to prone patients at the same time

d. Both patients require reassessment after one patient is proned, not just the
patient who is in the prone position

e. The use of a specialty bed for prone positioning is discouraged due to the
potential risk of iatrogenic harm to the other Co-Vented patient.

15. Ethical and legal considerations:
a. The use of one ventilator for 2 patients (i.e.  co-venting) has substantial ethical

and legal implications. Please refer to your hospital disaster protocol and or the
National disaster plan regarding the specific approach your facility recommends.
Specific concerns include:

i. Off label use
ii. Use in Disaster situations

16. Room placement of a ventilator used for Co-Venting
a. Many ICU rooms may be too small to accommodate two patients at the same

time.  It is recommended to place beds side by side with the ventilator
positioned at the head of the beds or between the beds.

b. If a larger space is available, a head-to-head configuration is ideal to facilitate
axial repositioning of patients and care devices.

17. Appropriate labeling of equipment that is to be used for patient care in order to
distinguish connections to Patient A compared to Patient B is critical.  This includes the
patient, IV pumps and tubing, physiologic monitors, ventilator circuits, drains, chest
tubes, etc.  Consider a color-coding system or similar approach to be certain of which
device connects to which patient to avoid iatrogenic harm.
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Respiratory Therapy Guide to Co-Ventilation 

This document highlights key points for the Respiratory Therapist’s role in placing 2 adult 

patients in a co-venting or ventilator sharing system. 

FOR PURPOSES OF CLAIRITY, PATIENT B IS ASSUMED TO BE THE PATIENT ADDED OR 
REMOVED FROM THE CIRCUIT. 

CAUTION: IN THE EVENT OF AN EMERGENCY WHERE PATIENT B HAS TO BE REMOVED FROM 
THE SYSTEM, PATIENT A’S ET TUBE MUST BE CLAMPED (PER ALVEOLAR DERECUITMENT 
PREVENTION PROCEDURE) AND THE VENTILATOR CIRCUIT FROM PATIENT B MUST BE SEALED 
TO MAINTAIN PEEP AND VENTILATION FOR PATIENT A. USE THE WYE ANGLED ADAPTER AND 
CAP THAT COVERS THE WYE (COMES WITH THE VENILATION CIRCUIT) TO CLOSE THE 
VENTILATOR CIRCUIT TO PATIENT B. 

 Supplies to be available in room before intubation

o Tube Clamps (one for each patient) and Terminal ET connection cap (tape to
vent)

o Ventilator
o Elbow adaptor with cap from standard ventilator tubing circuit (tape to vent)
o 2 vent splitters (one for inspiratory and one for expiratory circuits)
o BVM: Bag Valve Manual resuscitator bag with mask, bacterial/viral filter and

minimum 10 cmH2O PEEP valve (Ideally place another bacterial / viral filter
between BVM expiratory port and PEEP valve.)

o Heat Moisture Exchanger Filter (HMEF) Before ETT
o 2 bacterial/viral filters at T piece of expiration port.
o SpO2 probe/monitor
o In-line suction catheter
o Intubation Equipment (if not already intubated)

 GlideScope (preferred for decreased infection exposure)/ Laryngoscope
 Stylet
 ET tubes of different sizes
 10 ml Syringe to inflate ETT cuff
 Suction equipment
 Functioning oxygen flow meter for BVM
 ETT facial securement device (or tape)

 Ventilator Set-up
o End-tidal CO2 monitor (if available)
o Set ventilator in a pressure-oriented mode (i.e. Pressure Control Ventilation)
o Trigger sensitivities (either pressure or flow) should be set as high as

allowed by the ventilator ("locked - out") to minimize risk of patient-to-
patient ventilator interactions

o If creating a new group, request settings from the managing clinician
o If adding to an existing patient:

 Temporarily set FiO2 to 100% when a patient is being added
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 Ensure ET tube of existing patient is clamped to prevent de-recruitment 
when the system depressurizes as the new patient is added 

 Allow the system to re-pressurize 3 breaths prior to unclamping ET tubes 
 Set FiO2 to level requested by clinician 

 Tidal Volume Monitoring 
o Measure at minimum every 4 hours for each patient. Necessity of more frequent 

checks must be balanced with healthcare worker exposure risk 
o Procedure 

 Record Vt while both patients are being ventilated at baseline (Initial Vt) 
 Using a Tube Clamp, clamp the ET tube of patient A 
 Allow ventilator to deliver 3 breaths. Vt measured will be the estimated 

patient B Vt. 
 Unclamp patient A 
 Subtract patient’s B Vt from initial Vt to obtain Vt of patient A.  (Initial Vt 

– patient B Vt = patient A Vt) 
 Ventilator Goals  

o Only make adjustments to one parameter at a time and reassess 
o If SpO2 <88%, alert clinician for possible transition to a higher group 
o Expect and allow hypercarbia 

 Items of Note 
o Ventilator may autocycle with suctioning 
o Check heat/moisture exchanger (HME) for blockage if there is a sudden drop 

in Vt 
o Check connections frequently and with every ventilator check 

 
 

Co-venting 2 Patients With 1 Vent Supply List 

 

 
 

Overview and Testing: https://youtu.be/SKh-QHMAKhc 

 

 2 Plastic Tube Clamps (Image 1) 
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 2 Standard Ventilation circuits. Each circuit should include (Image 2) 

o 6 feet Inspiratory corrugated tubing 

o 6 feet Expiratory corrugated tubing 

o 1 wye adaptor 

o 1 capped angled wye adaptor (tape to vent to prevent loss) 

 3 bacterial filter (Image 3) 

 2 heat moisture exchange/filter (HMEF) (Image 4) 

 2 inline suction catheters (Image 5) 

 Tee connector Options 

o Option 1 (hospital sourced- Preferred ) 

 2 Tee adaptors cut from Aerosol Drainage Bag (Image 6) 

 2 Female to Female adapter (in order of preference) 

 22 mm adaptor (Image 7) 

 Short corrugated tube from small volume jet nebulizer setup 

(Image 8) 

 Cut piece of standard large bore tubing (Image 9) 

o Option 2 (community sourced – if insufficient hospital supply ) 

 2 CPVC CTS ¾ inch Tee (Image 10) 

 CTS= Copper Tube Size (ASTM D2846)  

 6 male to male adaptors 

 Hospital sourced 15 mm adapters (Image 11) 

 ¾ CPVC CTS pipe cut to 4 cm (Image 12) 

o CTS= Copper Tube Size  

 

 
IMAGE 1- Plastic Tube Clamp 
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IMAGE 2 – Standard Ventilator Circuit 

IMAGE 3 – Bacterial Filter 

Retain this wye angled 

adaptor and tape to vent to 

occlude circuit in case of 

emergency 
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IMAGE 4 - Heat moisture exchange/filter (HMEF) 

 
IMAGE 5 – Suction Inline Catheters 
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IMAGE 6 – Tee Connector cut from Aerosol Drainage Bag 

 

 
IMAGE 7 – 22 mm Adaptor 
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IMAGE 8 - Short corrugated tube from small volume jet nebulizer 

 
IMAGE 9 - Cut piece of standard large bore tubing 
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IMAGE 10 – CPVC ¾ inch Tee 

IMAGE 11 - Hospital sourced 15 mm adapters 
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IMAGE 12 - ¾ CPVC pipe cut to 4 cm 

 

 

 

 

 
 

Training and Resources 

FAQs: (FEMA link). We hope to have this up soon 
 
Video tutorial: available here. https://youtu.be/TNvQb2uFe_Y 

 

 
24-hr. telephone support for implementation guidance is expected soon. 
 
Database for tracking clinical experience: follow link to portal to enter patient information 

(FEMA portal) 

 

Conclusion 
In light of the ongoing Covid -19 pandemic, the need for mechanical ventilators across the 
United States may exceed our current supply. In this situation it is incumbent on medical 
providers and governing bodies to explore and support new strategies to provide the best 
possible care. This document provides a way to modify a single ventilator for off label use to co-
ventilate 2 patients and provides details an initial implementation of a co-ventilation system. As 
this is a unique use of mechanical ventilation during a pandemic crisis, sharing feedback of 
implementation experiences, limitations and challenges is strongly encouraged. Please follow 
the link to the FEMA portal to share experience. 
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ThiV SURWRcRl iV VhaUed ZiWh RXU healWh caUe cRlleagXeV WR iQcUeaVe kQRZledge abRXW SRWeQWial VRlXWiRQV WR iQcUeaVe Whe 
caSaciW\ aQd acceVV WR PechaQical YeQWilaWiRQ dXUiQg Whe COVID-19 cUiViV.  NeZYRUk-PUeVb\WeUiaQ aQd CRlXPbia dR 
QRW ZaUUaQW Whe cRQWeQWV RU effecWiYeQeVV Rf Whe SURWRcRl, aQd Whe XVe aQd iPSlePeQWaWiRQ Rf WhiV SURWRcRl VhRXld be 

fiUVW UeYieZed aQd eYalXaWed ZiWh each hRVSiWal¶V Pedical VWaff. 

VenWilaWoU ShaUing PUoWocol:  DXal-PaWienW VenWilaWion ZiWh a Single 
Mechanical VenWilaWoU foU UVe dXUing CUiWical VenWilaWoU ShoUWageV 
 

VeUVion DaWe:  MaUch 27, 2020, 8:23AM (YeUViRQ 4) 

CRlXPbia UQiYeUViW\ VagelRV CRllege Rf Ph\ViciaQV & SXUgeRQV 
NeZYRUk-PUeVb\WeUiaQ HRVSiWal 

WoUking PUoWocol ± SXbjecW Wo ReYiVion 
ThiV ZRUkiQg SURWRcRl iV VXbjecW WR UeYiViRQ. IW iV e[SecWed WhiV dRcXmeQW Zill be XSdaWed aQd Ue-UeleaVed aV 
addiWiRQal e[SeUieQce iV accXmXlaWed. 

PURWRcRl deYelRSed b\: 
JeUeP\ R. BeiWleU, MD, MPH1 

RichaUd KalleW, MSc, RRT2

RRbeUW KacPaUek, PhD, RRT3 

 RichaUd BUaQVRQ, MSc, RRT4 

DaQiel BURdie, MD1

AaURQ M. MiWWel, MD5 
MXUUa\ OlVRQ, RRT6 

LaXUeeQ L. Hill, MD, MBA6

DeaQ HeVV, PhD, RRT3 

B. Ta\lRU ThRPSVRQ, MD7 

1 CeQWeU fRU AcXWe ReVSiUaWRU\ FailXUe, CRlXPbia UQiYeUViW\ VagelRV CRllege Rf Ph\ViciaQV aQd 
SXUgeRQV aQd NeZYRUk-PUeVb\WeUiaQ HRVSiWal 

2 DeSaUWPeQW Rf AQeVWheVia, UQiYeUViW\ Rf CalifRUQia, SaQ FUaQciVcR 
3 DeSaUWPeQW Rf ReVSiUaWRU\ CaUe, MaVVachXVeWWV GeQeUal HRVSiWal 
4 DiYiViRQ Rf TUaXPa aQd CUiWical CaUe, UQiYeUViW\ Rf CiQciQQaWi 
5 DiYiViRQV Rf CUiWical CaUe aQd CaUdiRWhRUacic AQeVWheViRlRg\, CRlXPbia UQiYeUViW\ VagelRV CRllege Rf 
Ph\ViciaQV aQd SXUgeRQV aQd NeZYRUk-PUeVb\WeUiaQ HRVSiWal 

6 NeZYRUk-PUeVb\WeUiaQ HRVSiWal CRlXPbia UQiYeUViW\ IUYiQg Medical CeQWeU 
7 DiYiViRQ Rf PXlPRQaU\ aQd CUiWical CaUe MediciQe, MaVVachXVeWWV GeQeUal HRVSiWal 

CRUUeVSRQdeQce WR: 
JeUeP\ R. BeiWleU, MD, MPH 
DiUecWRU Rf CliQical ReVeaUch, CeQWeU fRU AcXWe ReVSiUaWRU\ FailXUe 
CRlXPbia UQiYeUViW\ VagelRV CRllege Rf Ph\ViciaQV & SXUgeRQV / NeZYRUk-PUeVb\WeUiaQ HRVSiWal 
EPail:  jUb2266@cXPc.cRlXPbia.edX 
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P a g e  _ 2 

ThiV SURWRcRl iV VhaUed ZiWh RXU healWh caUe cRlleagXeV WR iQcUeaVe kQRZledge abRXW SRWeQWial VRlXWiRQV WR iQcUeaVe Whe 
caSaciW\ aQd acceVV WR PechaQical YeQWilaWiRQ dXUiQg Whe COVID-19 cUiViV.  NeZYRUk-PUeVb\WeUiaQ aQd CRlXPbia dR 
QRW ZaUUaQW Whe cRQWeQWV RU effecWiYeQeVV Rf Whe SURWRcRl, aQd Whe XVe aQd iPSlePeQWaWiRQ Rf WhiV SURWRcRl VhRXld be 

fiUVW UeYieZed aQd eYalXaWed ZiWh each hRVSiWal¶V Pedical VWaff. 

TABLE OF CONTENTS 

Topic PageV 
A. SXPPaU\ Rf Ke\ PURWRcRl RiVkV & SafeW\ FeaWXUeV 3 
B. ETXiSPeQW aQd SXSSlieV 4 
C. SeWWiQg US ShaUed VeQWilaWRU 5-7
D. VeQWilaWRU CiUcXiW SafeW\ TeVW 8 
E. IQiWial PaWieQW CRPSaWibiliW\ AVVeVVPeQW 9 
F. SWeSZiVe ASSURach WR MaWchiQg VeQWilaWRU SeWWiQgV 10-11
G. RecRPPeQded IQiWial VeQWilaWRU AlaUP SeWWiQgV 11 
H. IQiWiaWiQg VeQWilaWRU ShaUiQg 12 
I. MRQiWRUiQg & SXSSRUW dXUiQg VeQWilaWRU ShaUiQg 13 
J. CaUiQg fRU PaWieQWV RQ ShaUed VeQWilaWRU 13 
K. VeQWilaWRU MaQagePeQW RQ ShaUed VeQWilaWRU 14 
L. WeaQiQg SWUaWeg\ 15 
M. TUaQViWiRQ fURP ShaUed WR SiQgle-PaWieQW VeQWilaWRU 15 
N. VeQWilaWRU AllRcaWiRQ SchePa fRU HRVSiWal 16 
O. AdPiQiVWUaWiYe aQd EWhical CRQVideUaWiRQV 16 
ASSeQdi[ 1: VeQWilaWRU-ShaUiQg ShifW ChaQge CheckliVW 17 

A cRS\ Rf WhiV SURWRcRO VhRXOd be aYaiOabOe aW bedVide aW aOO WiPeV fRU aQ\ SaWieQWV XQdeUgRiQg Whe 
VhaUed YeQWiOaWRU VWUaWeg\. 
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P a g e  _ 3 

ThiV SURWRcRl iV VhaUed ZiWh RXU healWh caUe cRlleagXeV WR iQcUeaVe kQRZledge abRXW SRWeQWial VRlXWiRQV WR iQcUeaVe Whe 
caSaciW\ aQd acceVV WR PechaQical YeQWilaWiRQ dXUiQg Whe COVID-19 cUiViV.  NeZYRUk-PUeVb\WeUiaQ aQd CRlXPbia dR 
QRW ZaUUaQW Whe cRQWeQWV RU effecWiYeQeVV Rf Whe SURWRcRl, aQd Whe XVe aQd iPSlePeQWaWiRQ Rf WhiV SURWRcRl VhRXld be 

fiUVW UeYieZed aQd eYalXaWed ZiWh each hRVSiWal¶V Pedical VWaff. 

A. SUMMARY OF KEY PROTOCOL RISKS & SAFETY FEATURES

SXSSRUWiQg WZR SaWieQWV ZiWh a ViQgle YeQWilaWRU SRVeV Ueal UiVkV WR SaWieQWV, iQclXdiQg Whe fRllRZiQg: 
1. OQe SaWieQW caXViQg accideQWal e[WXbaWiRQ iQ Whe RWheU. ThiV UiVk iV PiWigaWed b\ QeXURPXVcXlaU blRckade.

AQ\ e[WXbaWiRQ RU WXbe diVlRdgePeQW caXViQg aiU leak ZRXld be deWecWed b\ PEEP alaUP iPPediaWel\,
eYeQ dXUiQg YeQWilaWRU VhaUiQg.

2. OQe SaWieQW iQfecWiQg Whe RWheU. ThiV UiVk iV PiWigaWed b\ aQWiPicURbial filWeUV aQd PaWchiQg fRU UeVSiUaWRU\
SaWhRgeQ.

3. Dela\ed deWecWiRQ Rf h\SR/h\SeUYeQWilaWiRQ. ThiV UiVk iV PiWigaWed b\ UigRURXV VafeW\ check befRUe
iQiWiaWiRQ, caUefXl VelecWiRQ Rf SaWieQWV ZiWh ViPilaU PechaQical VXSSRUW QeedV fRU SaiUiQg, XVe Rf SaWieQW-
VSecific caSQRgUaSh\ aQd Widal YRlXPe PeaVXUeV, aQd fUeTXeQW blRRd gaVeV.

4. DeWUimeQWal SaWieQW-YeQWilaWRU iQWeUacWiRQV fURm UeVSiUaWRU\ mXVcle effRUW (bUeaWhiQg, hiccXS, cRXgh). ThiV
UiVk iV PiWigaWed b\ XVe Rf QeXURPXVcXlaU blRckade.

5. Dela\ed ZeaQiQg. ThiV UiVk iV PiWigaWed b\ Whe YeQWilaWRU allRcaWiRQ VchePa, UeVeUYiQg VRPe YeQWilaWRUV
fRU ZeaQiQg.

ThiV SURWRcRl ZaV deYelRSed ZiWh fRcXV RQ eQVXUiQg WhaW eYeQWV iQ RQe SaWieQW Zill QRW haUP Whe RWheU, ZiWh 
VeYeUal VafeW\ feaWXUeV WR WhaW eQd: 

1. NeXURmXVcXlaU blRckade (SaUal\ViV) eQVXUeV QeiWheU SaWieQW WUiggeUV Whe YeQWilaWRU aQd helSV PiWigaWe UiVk
Rf SeQdellXfW beWZeeQ SaWieQWV.

2. PUeVVXUe-cRQWURl mRde eQVXUeV WhaW if aiUZa\ blRckage, eQdRWUacheal WXbe RbVWUXcWiRQ, SQeXPRWhRUa[, RU
RWheU acXWe chaQge RccXUV iQ RQe SaWieQW, Whe RWheU SaWieQW Zill cRQWiQXe WR UeceiYe Whe VaPe Widal
YeQWilaWRU\ VXSSRUW becaXVe dUiYiQg SUeVVXUe iV XQchaQged. IQ cRQWUaVW, ZiWh YRlXPe-cRQWURl, if RQe
SaWieQW e[SeUieQceV aQ\ Rf Whe abRYe acXWe chaQgeV, Whe XQaffecWed SaWieQW ZRXld UeceiYe a PXch
higheU Widal YRlXPe aQd/RU Whe Seak iQVSiUaWRU\ SUeVVXUe liPiW ZRXld be e[ceeded, caQceliQg Whe
iQVSiUaWRU\ c\cle & UiVkiQg h\SRYeQWilaWiRQ.

3. PUeVVXUe-cRQWURl mRde alVR eQVXUeV WhaW if RQe SaWieQW RccXlWl\ PakeV VSRQWaQeRXV iQVSiUaWRU\ effRUWV
deVSiWe SaUal\ViV, Whe SaWieQW effRUW dReV QRW ³VWeal´ Widal YRlXPe fURP Whe RWheU SaWieQW aV ZRXld RccXU iQ
YRlXPe-cRQWURl.

4. SimilaU mechaQical VXSSRUW QeedV fRU SaWieQWV cRQVideUiQg WR be SaiUed WRgeWheU WR PiQiPi]e UiVk Rf
deleWeUiRXV YeQWilaWiRQ-iQdXced lXQg iQjXU\ RU h\SR/h\SeUYeQWilaWiRQ.

5. VeQWilaWRU alaUmV aUe WighWl\ adjXVWed WR deWecW chaQgeV WhaW ZRXld ZaUUaQW bedVide eYalXaWiRQ.

6. IQdeSeQdeQW SaWieQW-VSecific mRQiWRUiQg aQd alaUmV fRU Widal YRlXPe, PiQXWe-YRlXPe, eQd-Widal caUbRQ
diR[ide, aiUZa\ SUeVVXUe, aQd aiUflRZ eQVXUe Whe VaPe iQdiYidXal SaWieQW iQfRUPaWiRQ iV aYailable aV
dXUiQg ViQgle-SaWieQW YeQWilaWiRQ.

7. RedXQdaQW VafeW\ checkV WhURXghRXW Whe SURWRcRl eQVXUe aQ\ eUURU iQ ke\ VWeSV iV ideQWified aQd
cRUUecWed befRUe SURceediQg.

8. VeQWilaWRU VhaUiQg iV UeVWUicWed WR WZR SaWieQWV RQ RQe YeQWilaWRU WR PiQiPi]e UiVk Rf haUP WR eiWheU SaWieQW.
VeQWilaWRU WiWUaWiRQ WR eQVXUe aSSURSUiaWe fXll VXSSRUW alUead\ iV challeQgiQg ZiWh WZR SaWieQWV aQd ZRXld
becRPe SURhibiWiYe ZiWh addiWiRQal SaWieQWV VhaUiQg RQe YeQWilaWRU. AddiQg PRUe SaWieQWV PaUkedl\
decUeaVeV likelihRRd Rf gRRd PaWchiQg aQd iQcUeaVeV likelihRRd WhaW aW leaVW RQe SaWieQW¶V cRXUVe Zill
diYeUge fURP RWheUV, cUeaWiQg a baUUieU WR VhaUiQg. TechQical cRPSle[iW\ fRU WURXble-VhRRWiQg dXUiQg acXWe
eYeQWV fXUWheU cRPSURPiVeV VafeW\. TheVe facWRUV cRllecWiYel\ QeceVViWaWe QR PRUe WhaQ WZR SaWieQWV fRU
YeQWilaWRU VhaUiQg iQ VeYeUe acXWe UeVSiUaWRU\ failXUe WR eQVXUe VafeW\.

9. MXlWiSle aQWimicURbial filWeUV aQd SaWieQW maWchiQg b\ UeVSiUaWRU\ SaWhRgeQ PiQiPi]e UiVk Rf RQe SaWieQW
iQfecWiQg Whe RWheU.
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P a g e  _ 4 

ThiV SURWRcRl iV VhaUed ZiWh RXU healWh caUe cRlleagXeV WR iQcUeaVe kQRZledge abRXW SRWeQWial VRlXWiRQV WR iQcUeaVe Whe 
caSaciW\ aQd acceVV WR PechaQical YeQWilaWiRQ dXUiQg Whe COVID-19 cUiViV.  NeZYRUk-PUeVb\WeUiaQ aQd CRlXPbia dR 
QRW ZaUUaQW Whe cRQWeQWV RU effecWiYeQeVV Rf Whe SURWRcRl, aQd Whe XVe aQd iPSlePeQWaWiRQ Rf WhiV SURWRcRl VhRXld be 

fiUVW UeYieZed aQd eYalXaWed ZiWh each hRVSiWal¶V Pedical VWaff. 

B. EQUIPMENT & SUPPLIES

SSecific eTXiSPeQW UeTXiUed Pa\ YaU\ deSeQdiQg RQ VXSSlieV aQd eTXiSPeQW aYailable. 
1. OQe YeQWilaWRU
2. TZR VeWV Rf SaWieQW WXbiQg
3. TZR heaW aQd PRiVWXUe e[chaQgeUV (HMEV)
4. TZR W-SieceV (RfWeQ XVed fRU ³W-Siece´ VSRQWaQeRXV bUeaWhiQg WUialV)
5. TZR cRQQecWRU cXffV
6. TZR aQWiPicURbial filWeUV

NOTE: HEMF (HME + aQWiPicURbial filWeU iQ RQe deYice) iV Uecommended if aYailable. If \RX haYe aQ
HMEF, WheQ VeSaUaWe aQWiPicURbial filWeUV aUe QRW eVVeQWial bXW Pa\ be cRQVideUed fRU UedXQdaQc\ aV
hRVSiWal VXSSlieV allRZ. If XViQg aQ HMEF, ViPSl\ cRQQecW RQe HMEF aW Whe eQdRWUacheal WXbe Rf each
SaWieQW aV \RX QRUPall\ ZRXld.

PicWXUe of eqXipmenW needed: 
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P a g e  _ 5 

ThiV SURWRcRl iV VhaUed ZiWh RXU healWh caUe cRlleagXeV WR iQcUeaVe kQRZledge abRXW SRWeQWial VRlXWiRQV WR iQcUeaVe Whe 
caSaciW\ aQd acceVV WR PechaQical YeQWilaWiRQ dXUiQg Whe COVID-19 cUiViV.  NeZYRUk-PUeVb\WeUiaQ aQd CRlXPbia dR 
QRW ZaUUaQW Whe cRQWeQWV RU effecWiYeQeVV Rf Whe SURWRcRl, aQd Whe XVe aQd iPSlePeQWaWiRQ Rf WhiV SURWRcRl VhRXld be 

fiUVW UeYieZed aQd eYalXaWed ZiWh each hRVSiWal¶V Pedical VWaff. 

C. SETTING UP SHARED VENTILATOR

***IMPORTANT: SeWXS VhRXld be dRQe ONLY RQ a YeQWilaWRU NOT cXUUeQWO\ VXSSRUWiQg a SaWieQW.  

SWeS 1: CRQQecW cRQQecWRU cXff WR bRWWRP Rf T-Siece 

SWeS 2: CRQQecW aQWiPicURbial filWeU WR RQe Vide Rf T-Siece.* 

*NRWe: If \RX SlaQ WR XVe aQ HMEF (HME + aQWiPicURbial filWeU iQ RQe deYice), WheQ VeSaUaWe
aQWiPicURbial filWeUV aUe XQQeceVVaU\ aQd \RX Pa\ VkiS WhiV VWeS.

SWeS 3: CRQQecW bRWh e[SiUaWRU\ liPb WXbeV (ZhiWe) WR eiWheU ViWe Rf RQe T-Siece. The e[piUaWoU\ limbV foU 
boWh ciUcXiWV MUST be connecWed Wo Whe VaPe T-piece. 
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P a g e  _ 6 

ThiV SURWRcRl iV VhaUed ZiWh RXU healWh caUe cRlleagXeV WR iQcUeaVe kQRZledge abRXW SRWeQWial VRlXWiRQV WR iQcUeaVe Whe 
caSaciW\ aQd acceVV WR PechaQical YeQWilaWiRQ dXUiQg Whe COVID-19 cUiViV.  NeZYRUk-PUeVb\WeUiaQ aQd CRlXPbia dR 
QRW ZaUUaQW Whe cRQWeQWV RU effecWiYeQeVV Rf Whe SURWRcRl, aQd Whe XVe aQd iPSlePeQWaWiRQ Rf WhiV SURWRcRl VhRXld be 

fiUVW UeYieZed aQd eYalXaWed ZiWh each hRVSiWal¶V Pedical VWaff. 

SWeS 4: CRQQecW bRWh iQVSiUaWRU\ liPb WXbeV (blXe) WR eiWheU Vide Rf Whe RWheU T-Siece. The inVpiUaWoU\ limbV 
foU boWh ciUcXiWV MUST be connecWed Wo Whe VaPe T-piece. 

SWeS 5: CRQQecW T-Siece ZiWh iQVSiUaWRU\ liPb (blXe WXbiQg) WR iQVSiUaWRU\ SRUW RQ YeQWilaWRU. 
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P a g e  _ 7 

ThiV SURWRcRl iV VhaUed ZiWh RXU healWh caUe cRlleagXeV WR iQcUeaVe kQRZledge abRXW SRWeQWial VRlXWiRQV WR iQcUeaVe Whe 
caSaciW\ aQd acceVV WR PechaQical YeQWilaWiRQ dXUiQg Whe COVID-19 cUiViV.  NeZYRUk-PUeVb\WeUiaQ aQd CRlXPbia dR 
QRW ZaUUaQW Whe cRQWeQWV RU effecWiYeQeVV Rf Whe SURWRcRl, aQd Whe XVe aQd iPSlePeQWaWiRQ Rf WhiV SURWRcRl VhRXld be 

fiUVW UeYieZed aQd eYalXaWed ZiWh each hRVSiWal¶V Pedical VWaff. 

SWeS 6: CRQQecW T-Siece ZiWh e[SiUaWRU\ liPb (ZhiWe WXbiQg) WR e[SiUaWRU\ SRUW RQ YeQWilaWRU. Do NOT XVe Whe 
e[WeUnal FiVheU-Pa\kel heaWeU, Zhich cannoW VXppoUW 2 ciUcXiWV. 

SWeS 7: Place HME RU HMEF iQliQe QeaU eQdRWUacheal WXbe fRU each SaWieQW aV QRUPall\ dRQe. 

SWeS 8: TXUQ RQ YeQWilaWRU aQd VeW alaUPV aV UecRPPeQded SUiRU WR iQiWiaWiQg YeQWilaWRU VhaUiQg. 

NOTE: If \RX haYe aQ HMEF (HME + aQWiPicURbial filWeU iQ RQe), WheQ cRQQecW iW QeaU Whe eQdRWUacheal WXbe aV 
\RX QRUPall\ ZRXld, aQd VeSaUaWe aQWiPicURbial filWeUV aUe XQQeceVVaU\. 
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ThiV SURWRcRl iV VhaUed ZiWh RXU healWh caUe cRlleagXeV WR iQcUeaVe kQRZledge abRXW SRWeQWial VRlXWiRQV WR iQcUeaVe Whe 
caSaciW\ aQd acceVV WR PechaQical YeQWilaWiRQ dXUiQg Whe COVID-19 cUiViV.  NeZYRUk-PUeVb\WeUiaQ aQd CRlXPbia dR 
QRW ZaUUaQW Whe cRQWeQWV RU effecWiYeQeVV Rf Whe SURWRcRl, aQd Whe XVe aQd iPSlePeQWaWiRQ Rf WhiV SURWRcRl VhRXld be 

fiUVW UeYieZed aQd eYalXaWed ZiWh each hRVSiWal¶V Pedical VWaff. 

D. VENTILATOR CIRCUIT SAFETY TEST

SWeS 1: TXUQ RQ QeZ YeQWilaWRU WR be XVed fRU YeQWilaWRU VhaUiQg. RXQ Whe V\VWeP checkV aV \RX QRUPall\ ZRXld 
SeU lRcal iQVWiWXWiRQal SUacWice 

NRWe: If Whe V\VWeP check iV SeUfRUPed ZiWh WZR ciUcXiWV cRQQecWed WR Whe YeQWilaWRU (dXal-SaWieQW 
VeWXS), PaQ\ YeQWilaWRUV giYe aQ eUURU. If VXch eUURU RccXUV dXUiQg leak WeVW, dRXble-check all 
cRQQecWiRQV WR eQVXUe Whe\ aUe VQXg. CRQVideU UeSeaWiQg leak WeVW ZiWh a ViQgle ciUcXiW aWWached aV 
dRQe iQ XVXal SUacWice. All YeQWilaWRUV Ze WeVWed ZRUk fiQe WR VXSSRUW WZR SaWieQWV deVSiWe WhiV 
aQWiciSaWed ZaUQiQg dXUiQg Whe WeVW, alWhRXgh Whe Widal YRlXPe Pa\ be PiVeVWiPaWed b\ 50-80 PL. UVe 
Rf iQdeSeQdeQW Widal YRlXPe PRQiWRUiQg RYeUcRPeV WhiV iVVXe. 

SWeS 2: CRQQecW a ³WeVW lXQg´ WR each ciUcXiW ZheUe Whe eQdRWUacheal WXbe ZRXld QRUPall\ aWWach. The WZR WeVW 
lXQgV VhRXld haYe ideQWical PechaQicV (e.g. VaPe PaQXfacWXUeU aQd PRdel). 

SWeS 3: IQiWiaWe YeQWilaWiRQ iQ pUeVVXUe conWUol mode ZiWh VWaQdaUd VeWWiQgV fRU WhiV PRde. 

SWeS 4: SAFETY CHECK: ObVeUYe Whe fRllRZiQg. 
1. NR YeQWilaWRU alaUPV RU eUURUV RccXU.
2. BRWh WeVW lXQgV iQflaWe aQd deflaWe aW Whe VaPe WiPe ZiWh each Widal bUeaWh.
3. IndependenWl\ meaVXUe Widal YolXme in each WeVW lXng VimXlWaneoXVl\ Wo confiUm Whe\ aUe

VimilaU, XViQg a UeVSiUaWRU\ PRQiWRU ZiWh iQliQe flRZ PeaVXUePeQW (e.g. PhiliSV NM3). NRWe Whe
cRPbiQed Widal YRlXPe fRU WeVW lXQg A+B. The cRPbiQed Widal YRlXPe fRU A+B VhRXld be ViPilaU WR Whe
Widal YRlXPe RQ Whe YeQWilaWRU; iQ RXU e[SeUieQce, Whe\ Pa\ diffeU b\ 50-80 PL dXe WR PeaVXUePeQW aQd
calibUaWiRQ iPSUeciViRQ acURVV deYiceV.
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ThiV SURWRcRl iV VhaUed ZiWh RXU healWh caUe cRlleagXeV WR iQcUeaVe kQRZledge abRXW SRWeQWial VRlXWiRQV WR iQcUeaVe Whe 
caSaciW\ aQd acceVV WR PechaQical YeQWilaWiRQ dXUiQg Whe COVID-19 cUiViV.  NeZYRUk-PUeVb\WeUiaQ aQd CRlXPbia dR 
QRW ZaUUaQW Whe cRQWeQWV RU effecWiYeQeVV Rf Whe SURWRcRl, aQd Whe XVe aQd iPSlePeQWaWiRQ Rf WhiV SURWRcRl VhRXld be 

fiUVW UeYieZed aQd eYalXaWed ZiWh each hRVSiWal¶V Pedical VWaff. 

E. INITIAL PATIENT COMPATIBILITY ASSESSMENT

RecRPPeQded iQiWial UeTXiUePeQWV fRU ideQWif\iQg SaWieQWV WR SaiU WRgeWheU aUe SUeVeQWed iQ Table 1. ValXeV 
ZeUe VelecWed WR PiWigaWe UiVk WR eiWheU SaWieQW aQd allRZ URRP fRU YeQWilaWRU WiWUaWiRQ if Qeeded.  

Table 1: Recommended iniWial paWienW compaWibiliW\ cUiWeUia. If SaWieQWV dR QRW PeeW all Rf WheVe 
cUiWeUia, SaiUiQg WheP RQ a ViQgle YeQWilaWRU iV QRW UecRPPeQded. 

PaUameWeU AccepWable LimiW in EiWheU PaWienW 
AccepWable DiffeUence 

BeWZeeQ PaWienWV 
(paWienW A ± paWienW B) 

AQWiciSaWed WiPe QeediQg iQYaViYe 
YeQWilaWiRQ 72 hRXUV RU higheU 

Tidal YRlXPe 6-8 PL/kg PBW
DUiYiQg SUeVVXUe 
(¨P = SlaWeaX SUeVVXUe ± PEEP) 5-16 cPH2O 0-6 cPH2O

ReVSiUaWRU\ UaWe 12-30 bUeaWhV/PiQ 0-8 bUeaWhV/PiQ
PEEP 5-18 cPH2O 0-5 cPH2O
FiO2 21-60%
SH 7.30 RU higheU 
O[\geQ VaWXUaWiRQ 92-100%

VeQWilaWRU WiWUaWiRQ NR UeceQW PajRU chaQgeV aV jXdged 
cliQicall\ 

NeXURPXVcXlaU blRckade NR cRQWUaiQdicaWiRQ WR iQiWiaWiRQ 
if QRW alUead\ UeceiYiQg 

ReVSiUaWRU\ iQfecWiRXV VWaWXV BRWh SaWieQWV haYe VaPe iQfecWiRXV 
RUgaQiVP NRQe 

AVWhPa RU COPD NR VeYeUe baVeliQe diVeaVe QRU 
cXUUeQW e[aceUbaWiRQ 

HePRd\QaPic VWabiliW\ NR UaSid YaVRSUeVVRU iQcUeaVe 
AbbUeYiaWiRQV: PBW = SUedicWed bRd\ ZeighW, calcXlaWed aV fRllRZV: 

PBW PaleV = 50 + 2.3 [heighW (iQcheV) ± 60] 
PBW fePaleV = 45.5 + 2.3 [heighW (iQcheV) ± 60] 
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ThiV SURWRcRl iV VhaUed ZiWh RXU healWh caUe cRlleagXeV WR iQcUeaVe kQRZledge abRXW SRWeQWial VRlXWiRQV WR iQcUeaVe Whe 
caSaciW\ aQd acceVV WR PechaQical YeQWilaWiRQ dXUiQg Whe COVID-19 cUiViV.  NeZYRUk-PUeVb\WeUiaQ aQd CRlXPbia dR 
QRW ZaUUaQW Whe cRQWeQWV RU effecWiYeQeVV Rf Whe SURWRcRl, aQd Whe XVe aQd iPSlePeQWaWiRQ Rf WhiV SURWRcRl VhRXld be 

fiUVW UeYieZed aQd eYalXaWed ZiWh each hRVSiWal¶V Pedical VWaff. 

F. STEPWISE APPROACH TO MATCHING VENTILATOR SETTINGS

SWeS 1: IQ bRWh SaWieQWV: ReVSiUaWRU\ effRUW PXVW be cRPSleWel\ eliPiQaWed aV fRllRZV. 
1. TiWUaWe VedaWiRQ WR RASS -5 (XQUeVSRQViYe)
2. IQiWiaWe cRQWiQXRXV QeXURPXVcXlaU blRckade (SaUal\ViV) ZiWh CiVaWUacXUiXm 15mg bolXV folloZed b\

conWinXoXV infXVion of 37.5 mg/hoXU (W\picall\ 6-8 mcg/kg/min) (PaSa]iaQ eW al NEJM 2010)..
a. Do NOT check WUain of foXU (TOF). GRal iV WR PiQiPi]e XQQeceVVaU\ eQWU\ iQWR URRP, aQd

TOF iV iUUeleYaQW WR SURWRcRl ZheUe e[SliciW gRal iV WR eQVXUe SaVViYe YeQWilaWiRQ.
3. RecRQfiUP iQiWial SaWieQW cRPSaWibiliW\ iQ Table 1

SWeS 2: IQ SaWieQW A: 
1. Make QRWe Rf Whe fRllRZiQg baVeliQe YalXeV:

a. baVeliQe dUiYiQg SUeVVXUe (¨P = SlaWeaX SUeVVXUe ± PEEP)
b. baVeliQe Widal YRlXPe
c. baVeliQe UeVSiUaWRU\ UaWe

2. IQiWiaWe pUeVVXUe conWUol YenWilaWion (PCV) PRde ZiWh:
a. DUiYing pUeVVXUe (iQVSiUaWRU\ SUeVVXUe abRYe PEEP): VeW WR PaWch PeaVXUed baVeliQe dUiYiQg

SUeVVXUe.
b. InVpiUaWoU\ Wime: adjXVW beWZeeQ 0.6 WR 1.0 VecRQdV WR achieYe Widal YRlXPe aSSUR[iPaWiQg

baVeliQe
c. ReVpiUaWoU\ UaWe, PEEP, and FiO2: UQchaQged fURP baVeliQe XQleVV adjXVWPeQW Qeeded fRU

VafeW\

SWeS 3: IQ SaWieQW B: 
1. Make QRWe Rf Whe fRllRZiQg baVeliQe YalXeV:

a. baVeliQe dUiYiQg SUeVVXUe (¨P = SlaWeaX SUeVVXUe ± PEEP)
b. baVeliQe Widal YRlXPe
c. baVeliQe UeVSiUaWRU\ UaWe

2. IQiWiaWe pUeVVXUe conWUol YenWilaWion (PCV) PRde ZiWh:
a. DUiYing pUeVVXUe (iQVSiUaWRU\ SUeVVXUe abRYe PEEP): VeW WR PaWch PeaVXUed baVeliQe dUiYiQg

SUeVVXUe.
b. InVpiUaWoU\ Wime: adjXVW beWZeeQ 0.6 WR 1.0 VecRQdV WR achieYe Widal YRlXPe QeaU baVeliQe
c. ReVpiUaWoU\ UaWe, PEEP, and FiO2: UQchaQged fURP baVeliQe XQleVV chaQge Qeeded fRU

VafeW\

SWeS 4: IQ bRWh SaWieQWV: 
1. PEEP: WiWUaWe WR be Whe VaPe iQ bRWh SaWieQWV.

a. UVe cliQical jXdgePeQW RQ Whe aSSURSUiaWe PEEP WhaW bRWh SaWieQWV caQ WRleUaWe.
b. CRQVideU iQiWial PEEP adjXVWPeQW VeW WR aYeUage Rf Whe WZR SaWieQWV.

2. FiO2: WiWUaWe WR be Whe VaPe iQ bRWh SaWieQWV Zhile PaiQWaiQiQg SSO2 � 95%.
3. SAFETY CHECK: CRQfiUP Widal YolXme haV noW decUeaVed moUe Whan 50 mL afWeU PEEP change.

a. Tidal YRlXPe decUeaVe b\ PRUe WhaQ 50 PL VWURQgl\ VXggeVWV eiWheU RYeUdiVWeQViRQ (if PEEP
ZaV iQcUeaVed iQ SaWieQW) RU de-UecUXiWPeQW (if PEEP ZaV decUeaVed iQ SaWieQW).
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ThiV SURWRcRl iV VhaUed ZiWh RXU healWh caUe cRlleagXeV WR iQcUeaVe kQRZledge abRXW SRWeQWial VRlXWiRQV WR iQcUeaVe Whe 
caSaciW\ aQd acceVV WR PechaQical YeQWilaWiRQ dXUiQg Whe COVID-19 cUiViV.  NeZYRUk-PUeVb\WeUiaQ aQd CRlXPbia dR 
QRW ZaUUaQW Whe cRQWeQWV RU effecWiYeQeVV Rf Whe SURWRcRl, aQd Whe XVe aQd iPSlePeQWaWiRQ Rf WhiV SURWRcRl VhRXld be 

fiUVW UeYieZed aQd eYalXaWed ZiWh each hRVSiWal¶V Pedical VWaff. 

SWeS 5: IQ bRWh SaWieQWV: 
1. DUiYing pUeVVXUe: WiWUaWe WR be Whe VaPe iQ bRWh SaWieQWV.

a. CRQVideU iQiWial dUiYiQg SUeVVXUe adjXVWPeQW VeW WR aYeUage Rf Whe WZR SaWieQWV.

2. InVpiUaWoU\ Wime: WiWUaWe WR be Whe VaPe iQ bRWh SaWieQWV.
a. CRQVideU iQiWial iQVSiUaWRU\ WiPe adjXVWPeQW VeW WR aYeUage Rf Whe WZR SaWieQWV.

3. ReVpiUaWoU\ UaWe: WiWUaWe WR be Whe VaPe iQ bRWh SaWieQWV.

4. SAFETY CHECK
a. CRQfiUP minXWe-YolXme UePaiQV ZiWhin � 2 liWeUV/min baVeline in each paWienW.
b. AfWeU 20 PiQXWeV, check aUWeUial oU YenoXV blood gaV iQ bRWh SaWieQWV WR cRQfiUP SH & SCO2

iQ acceSWable UaQge.
c. CRQfiUP bRWh SaWieQWV UePaiQ paUal\]ed aQd QRW PakiQg aQ\ VSRQWaQeRXV bUeaWhiQg effRUW.
d. CRQfiUP bRWh SaWieQWV QRZ aUe WRleUaWiQg idenWical YenWilaWoU VeWWingV.
e. NRWe WheVe YalXeV fRU XVe iQ VeWWiQg iQiWial YeQWilaWRU alaUPV (Table 2)

G. RECOMMENDED INITIAL VENTILATOR ALARM SETTINGS

***IMPORTANT: DXUiQg YeQWilaWRU VhaUiQg, YeQWilaWRU Pa\ PiVeVWiPaWe cRPSUeVVible gaV YRlXPe iQ ciUcXiW. 
AV a UeVXlW, VT Pa\ be iQcRUUecW b\ a80 PL, ZiWh ViPilaU PiVeVWiPaWiRQ Rf PiQXWe-YRlXPe. VT alaUP Pa\ 
Qeed WR be adjXVWed, bXW WheQ blRRd gaV PXVW be dRQe WR cRQfiUP adeTXaWe YeQWilaWiRQ. 

Table 2. Recommended IniWial VenWilaWoU AlaUm SeWWingV 
PaUameWeU LoZeU AlaUm UppeU AlaUm 
Tidal YRlXPe (VT)a (VT iQ SaWieQWV A+B) ± 100 PL 250 PL abRYe PiQiPXP alaUP 
ReVSiUaWRU\ UaWe 5 bUeaWhV/PiQ belRZ SUeVeW YalXe 5 bUeaWhV/PiQ abRYe SUeVeW YalXe 
Peak SUeVVXUe 5 cPH2O belRZ SUeVeW YalXe 

(SUeVeW = dUiYiQg SUeVVXUe + PEEP
5 cPH2O abRYe SUeVeW YalXe 
(SUeVeW = dUiYiQg SUeVVXUe + PEEP 

PEEP 2 cPH2O belRZ SUeVeW YalXe 5 cPH2O abRYe SUeVeW YalXe 
MiQXWe-YRlXPea (PiQYRl iQ SaWieQWV A+B) ± 1 liWeU/PiQ (PiQYRl iQ SaWieQWV A+B) + 1 liWeU/PiQ 
a ValXeV fRU VT aQd PiQYRl aUe WR be WakeQ RQ ideQWical YeQWilaWRU VeWWiQgV aW fiQal VafeW\ check Zhile bRWh 
SaWieQWV aUe VWill RQ WheiU RZQ YeQWilaWRU jXVW SUiRU WR SaiUiQg RQ RQe YeQWilaWRU (Sage 6, SWeS 5). 
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ThiV SURWRcRl iV VhaUed ZiWh RXU healWh caUe cRlleagXeV WR iQcUeaVe kQRZledge abRXW SRWeQWial VRlXWiRQV WR iQcUeaVe Whe 
caSaciW\ aQd acceVV WR PechaQical YeQWilaWiRQ dXUiQg Whe COVID-19 cUiViV.  NeZYRUk-PUeVb\WeUiaQ aQd CRlXPbia dR 
QRW ZaUUaQW Whe cRQWeQWV RU effecWiYeQeVV Rf Whe SURWRcRl, aQd Whe XVe aQd iPSlePeQWaWiRQ Rf WhiV SURWRcRl VhRXld be 

fiUVW UeYieZed aQd eYalXaWed ZiWh each hRVSiWal¶V Pedical VWaff. 

H. INITIATING VENTILATOR SHARING
***IMPORTANT: DiVcRQQecWiQg YeQWilaWRU ciUcXiW iV aQ aeURVRO-geQeUaWiQg SURcedXUe. AQ\RQe 
SUeVeQW VhRXld ZeaU aSSURSUiaWe PPE, iQclXdiQg e\e SURWecWiRQ aQd aQ N95 RU eTXiYaleQW UeVSiUaWRU.  

SWeS 1: IQ bRWh SaWieQWV: 
1. IncUeaVe FiO2 Wo 100% fRU SUeR[\geQaWiRQ SUiRU WR WUaQVfeU.
2. PRViWiRQ SaWieQWV VXfficieQWl\ clRVe WR each RWheU VR WhaW Whe\ caQ be cRQQecWed WR VaPe YeQWilaWRU ZiWh

NO addiWiRQ of deadVpace e[WenVion WXbing.

SWeS 2: ReYieZ aQd cRQfiUP: 
1. VeQWilaWRU VeWWiQgV fRU each SaWieQW aUe ideQWical Zhile RQ SUeVVXUe-cRQWURl PRde.
2. PaWieQW cRPSaWibiliW\ aVVeVVPeQW:

a. MinXWe-YolXme UePaiQV ZiWhin � 2 liWeUV/min baVeline in each paWienW.
b. pH & pCO2 RQ PaWched YeQWilaWRU VeWWiQgV iV iQ acceSWable UaQge.
c. BRWh SaWieQWV UePaiQ paUal\]ed aQd QRW PakiQg aQ\ VSRQWaQeRXV bUeaWhiQg effRUW.

3. ShaUed YeQWilaWRU ciUcXiW iV SRZeUed RQ, RSeUaWiRQal aQd iQVXfflaWeV bRWh WeVW lXQgV SeU SecWion D.

SWeS 4: SeW iQiWial YeQWilaWRU VeWWiQgV RQ Whe QeZ YeQWilaWRU WR PaWch ZhaW bRWh SaWieQWV alUead\ aUe UeceiYiQg. 
The SaWieQWV alUead\ VhRXld be UeceiYiQg ideQWical YeQWilaWRU VeWWiQgV SeU SURWRcRl. 

SWeS 5: CRPSleWe fRllRZiQg SURcedXUeV WR WUaQViWiRQ Whe SaWieQWV WR Whe QeZ ciUcXiW: 
1. RePRYe RQe WeVW lXQg fURP RQe ciUcXiW Rf Whe QeZ VhaUed YeQWilaWRU aQd caS WhaW ciUcXiW.
2. RePRYe Whe RWheU WeVW lXQg fURP Whe VhaUed YeQWilaWRU ciUcXiW.
3. TUaQVfeU PaWieQW A iQ fRllRZiQg VWeSV iQ immediaWe VXcceVViRQ:

a. Clamp endoWUacheal WXbe Rf PaWieQW A (PiQiPi]eV aeURVRlV aQd deUecUXiWPeQW).
b. DiVcRQQecW PaWieQW A fURP Rld (ViQgle-SaWieQW) YeQWilaWRU ciUcXiW.
c. CRQQecW PaWieQW A WR QeZ ciUcXiW.
d. ImmediaWel\ Xnclamp endoWUacheal WXbe afWeU paWienW on neZ ciUcXiW.

4. ReSeaW fRU PaWieQW B, cRQQecWiQg WR Whe RWheU ciUcXiW RQ Whe VhaUed YeQWilaWRU.

SWeS 6: SAFETY CHECK afWeU iQiWiaWiQg YeQWilaWRU VhaUiQg: 
1. PaWienW-Vpecific Widal YolXme iV ZiWhiQ �50 PL Rf Widal YRlXPeV jXVW SUiRU WR VhaUed YeQWilaWiRQ.
2. SpO2 > 95% iQ each SaWieQW. WeaQ FiO2 aV WRleUaWed.
3. AfWeU 20 PiQXWeV, check aUWeUial oU YenoXV blood gaV iQ bRWh SaWieQWV WR cRQfiUP SH & SCO2 iQ

acceSWable UaQge.
4. BRWh SaWieQWV UePaiQ paUal\]ed aQd QRW PakiQg aQ\ VSRQWaQeRXV bUeaWhiQg effRUW.
5. MaiQWaiQ Rld YeQWilaWRUV aW bedVide XQWil 20-PiQXWe blRRd gaV UeVXlWV UeWXUQed aQd deePed acceSWable.
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ThiV SURWRcRl iV VhaUed ZiWh RXU healWh caUe cRlleagXeV WR iQcUeaVe kQRZledge abRXW SRWeQWial VRlXWiRQV WR iQcUeaVe Whe 
caSaciW\ aQd acceVV WR PechaQical YeQWilaWiRQ dXUiQg Whe COVID-19 cUiViV.  NeZYRUk-PUeVb\WeUiaQ aQd CRlXPbia dR 
QRW ZaUUaQW Whe cRQWeQWV RU effecWiYeQeVV Rf Whe SURWRcRl, aQd Whe XVe aQd iPSlePeQWaWiRQ Rf WhiV SURWRcRl VhRXld be 

fiUVW UeYieZed aQd eYalXaWed ZiWh each hRVSiWal¶V Pedical VWaff. 

I. MONITORING & SUPPORT DURING VENTILATOR SHARING

RecRPPeQded cliQical PRQiWRUiQg iQclXdeV: 
1. VeQWilaWRU alaUPV caUefXll\ VeW (Table 2)
2. CRQWiQXRXV QeXURPXVcXlaU blRckade (SaUal\ViV) fRU dXUaWiRQ Rf WiPe WhaW SaWieQWV aUe SaiUed
3. CRQWiQXRXV SXlVe-R[iPeWU\ fRU bRWh SaWieQWV
4. CRQWiQXRXV WelePeWU\ fRU bRWh SaWieQWV
5. FUeTXeQW blRRd SUeVVXUe check fRU bRWh SaWieQWV, eiWheU cRQWiQXRXV (SUefeUUed) RU RWheUZiVe checked

eYeU\ 5-15 PiQXWeV
6. End-Widal CO2 fRU bRWh SaWieQWV (if aYailable)
7. pH and pCO2 Yia aUWeUial RU YeQRXV blRRd gaV iQ bRWh SaWieQWV aW 2 hoXUV, 4 hoXUV, and When q8

hoXUV
8. pH and pCO2 Yia aUWeUial RU YeQRXV blRRd gaV 20 minXWeV afWeU eYeU\ change iQ YeQWilaWRU VXSSRUW

e[ceSW FiO2.
9. IndependenW Widal YolXme moniWoUing: FUeeVWaQdiQg UeVSiUaWRU\ PRQiWRUV WR iQdeSeQdeQWl\ PRQiWRU

each SaWieQW¶V iQdiYidXal Widal YRlXPe aQd PiQXWe-YRlXPe aUe VWURQgl\ adYiVed fRU VafeW\ aQd
PaQdaWRU\ fRU RXU iQVWiWXWiRQal SURWRcRl. FRU e[aPSle, Ze XVe Whe PhiliSV NICO, NICO2, RU NM3
PRQiWRU fRU WhiV SXUSRVe dXUiQg YeQWilaWRU-VhaUiQg, Zhich iQclXdeV aQ iQliQe flRZ VeQVRU WhaW caQ be
XVed WR WUack Widal YRlXPe aQd PiQXWe-YRlXPe.

***IMPORTANT: VeQWilaWRU-UeSRUWed ³Widal YRlXPe´ aQd ³PiQXWe-YRlXPe´ UeflecW addiWiYe YalXe fRU bRWh
SaWieQWV cRPbiQed. WhaW each iQdiYidXal SaWieQW iV UeceiYiQg iV XQkQRZQ. TheUefRUe, caSQRgUaSh\ RU
blRRd gaVeV aUe eVVeQWial WR eQVXUe bRWh SaWieQWV haYe adeTXaWe YeQWilaWiRQ.

J. CARING FOR PATIENTS ON SHARED VENTILATOR

1. MaQagiQg VhifW chaQgeV: Each WiPe VWaff chaQgeV fRU SaWieQWV XQdeUgRiQg YeQWilaWRU VhaUiQg, Whe
WeaP VhRXld hXddle WR UeYieZ ke\ VafeW\ elePeQWV, deWailed iQ Appendi[ 1.

2. CXOWXUe UeVXOWV aQd iQfecWiRQ cRQVideUaWiRQV: DeVSiWe XVe Rf aQWibacWeUial/aQWiYiUal filWeUV, WheUe iV QR
gXaUaQWee Whe\ aUe XQiYeUVall\ SURWecWiYe. TheUefRUe, all UeVpiUaWoU\ and blood cXlWXUe UeVXlWV fUom
one paWienW VhoXld be YieZed aV poWenWiall\ appl\ing Wo boWh paWienWV.

3. RRXWiQe caUe SURcedXUeV: AQ\ SURcedXUe WhaW cRXld cRQWUibXWe WR UeVSiUaWRU\ cRPSURPiVe iQ RQe
SaWieQW VhRXld QRW be dRQe iQ bRWh SaWieQWV ViPXlWaQeRXVl\. SXch SURcedXUeV iQclXde bXW aUe QRW
liPiWed WR Whe fRllRZiQg: VXcWiRQiQg, SaWieQW UeSRViWiRQiQg, eQdRWUacheal WXbe UeSRViWiRQiQg, RU XSSeU
bRd\ ceQWUal YeQRXV caWheWeU iQVeUWiRQ.
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ThiV SURWRcRl iV VhaUed ZiWh RXU healWh caUe cRlleagXeV WR iQcUeaVe kQRZledge abRXW SRWeQWial VRlXWiRQV WR iQcUeaVe Whe 
caSaciW\ aQd acceVV WR PechaQical YeQWilaWiRQ dXUiQg Whe COVID-19 cUiViV.  NeZYRUk-PUeVb\WeUiaQ aQd CRlXPbia dR 
QRW ZaUUaQW Whe cRQWeQWV RU effecWiYeQeVV Rf Whe SURWRcRl, aQd Whe XVe aQd iPSlePeQWaWiRQ Rf WhiV SURWRcRl VhRXld be 

fiUVW UeYieZed aQd eYalXaWed ZiWh each hRVSiWal¶V Pedical VWaff. 

K. VENTILATOR MANAGEMENT ON SHARED VENTILATOR

The YeQWilaWRU VhRXld be adjXVWed aV Qeeded WR PaiQWaiQ bRWh SaWieQWV iQ Whe fRllRZiQg SaUaPeWeU UaQgeV: 

Table 3. Recommended Range foU VenWilaWoU SeWWingV dXUing VenWilaWoU ShaUinga 
PaUameWeU Recommended Range 
VeQWilaWRU PRde PUeVVXUe cRQWURl 
Tidal YRlXPe 6-8 PL/kg PBW 
Peak iQVSiUaWRU\ SUeVVXUe 30 cPH2O RU leVVb 
DUiYiQg SUeVVXUe 5-18 cPH2Ob 

ReVSiUaWRU\ UaWe 12-36 bUeaWhV/PiQ
IQVSiUaWRU\ WiPe 0.6-1.0 VecRQdV 
PEEP 5-18 cPH2O
FiO2 21-100% (lRZeVW WRleUaWed)c

SSO2 92-100%
SH 7.20-7.45d 

If RQe SaWieQW iV maUkedl\ acidemic aQd RWheU alkalemic: 
x TUeaW acidePic SaWieQW ZiWh YeQWiOaWRU chaQgeV aV 
QRUmall\ ZRXld dR. 
x TUeaW aOkaOePic SaWieQW b\ addiQg deadVSace WR 
YeQWilaWRU ciUcXiW Rf affecWed SaWieQW WR iQdXce h\SeUcaSQia. 

NeXURPXVcXlaU blRckade MaQdaWRU\ fRU bRWh SaWieQWV Zhile SaiUed 
a PaWieQWV ZhR caQQRW be PaiQWaiQed ZiWhiQ WhiV UaQge VhRXld be cRQVideUed fRU WheiU RZQ YeQWilaWRU 

ZheUe feaVible. 
b HigheU Seak aQd dUiYiQg SUeVVXUeV Pa\ be cRQVideUed ZiWh e[SeUW cRQVXlWaWiRQ. HigheU SUeVVXUeV 

Pa\ be UeTXiUed WR PaiQWaiQ Widal YeQWilaWiRQ aV PRiVWXUe bXildXS iQ Whe filWeUV RYeU WiPe addV 
UeViVWaQce WR Whe ciUcXiW. 

c If RQe SaWieQW caQQRW WRleUaWe FiO2 belRZ 100% bXW RWheU caQ, cRQVideU WUaQViWiRQ WR ViQgle-SaWieQW 
YeQWilaWRU fRU dedicaWed VXSSRUW. 

in each patient
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ThiV SURWRcRl iV VhaUed ZiWh RXU healWh caUe cRlleagXeV WR iQcUeaVe kQRZledge abRXW SRWeQWial VRlXWiRQV WR iQcUeaVe Whe 
caSaciW\ aQd acceVV WR PechaQical YeQWilaWiRQ dXUiQg Whe COVID-19 cUiViV.  NeZYRUk-PUeVb\WeUiaQ aQd CRlXPbia dR 
QRW ZaUUaQW Whe cRQWeQWV RU effecWiYeQeVV Rf Whe SURWRcRl, aQd Whe XVe aQd iPSlePeQWaWiRQ Rf WhiV SURWRcRl VhRXld be 

fiUVW UeYieZed aQd eYalXaWed ZiWh each hRVSiWal¶V Pedical VWaff. 

L. WEANING STRATEGY

RecRPPeQded ZeaQiQg VWUaWeg\: 
1. VeQWilaWRU VeWWiQgV iQ Table 3 VhRXld be ZeaQed aV WRleUaWed.
2. CRQVideU XQSaiUiQg SaWieQWV (ViQgle-SaWieQW YeQWilaWiRQ) if:

a. If RQe SaWieQW VeePV WR be iPSURYiQg bXW ZeaQiQg iV SURhibiWed b\ RWheU SaWieQW¶V cRQdiWiRQ
b. If RQe SaWieQW acXWel\ ZRUVeQV diVSURSRUWiRQaWel\ WR RWheU

3. OQce a SaWieQW WRleUaWeV dUiYiQg SUeVVXUe � 10 cPH2O, PEEP � 10 cPH2O, aQd FiO2 � 40%, cRQVideU
WUaQViWiRQiQg WhaW SaWieQW WR ViQgle-SaWieQW YeQWilaWRU fRU fXUWheU ZeaQiQg aQd VcUeeQ fRU e[WXbaWiRQ.

4. PaUal\WicV aQd VedaWiRQ VhRXld QRW be VWRSSed XQWil SaWieQW iV RQ ViQgle-SaWieQW YeQWilaWRU.

M. TRANSITION FROM SHARED TO SINGLE-PATIENT VENTILATOR

SWeS 1: PUeR[\geQaWe XViQg Whe VhaUed YeQWilaWRU. 

SWeS 2: PUeSaUe a QeZ YeQWilaWRU aQd ciUcXiW fRU ViQgle SaWieQW YeQWilaWiRQ aV SeU lRcal SURWRcRl. 

SWeS 3: CRQfiUP a ciUcXiW caS iV aYailable WhaW fiWV RQ eQd Rf Y-cRQQecWRU. IQ PRVW ciUcXPVWaQceV, Whe caS caQ 
be RbWaiQed fURP Whe QeZ ciUcXiW beiQg VeW XS. 

SWeS 4: TUaQViWiRQ PaWieQW A WR ViQgle-SaWieQW YeQWilaWRU Yia fRllRZiQg VWeSV iQ iPPediaWe VXcceVVion. 
1. PeUfRUP bUeaWh hRld RQ YeQWilaWRU (PiQiPi]eV aeURVRlV)
2. Clamp endoWUacheal WXbe Rf PaWieQW A (PiQiPi]eV aeURVRlV aQd deUecUXiWPeQW).
3. DiVcRQQecW PaWieQW A fURP VhaUed YeQWilaWRU ciUcXiW.
4. CRQQecW PaWieQW A WR QeZ ciUcXiW.
5. ImmediaWel\ Xnclamp endoWUacheal WXbe afWeU paWienW on neZ ciUcXiW.

ImmediaWel\ place ciUcXiW cap on Y-piece of Whe noZ-diVconnecWed VhaUed ciUcXiW WhaW ZaV
RccXSied b\ PaWieQW A. ThiV caS Zill allRZ Whe fRUPeU VhaUed ciUcXiW WR cRQWiQXe WR VXSSRUW PaWieQW B RQ
WhaW ciUcXiW.
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ThiV SURWRcRl iV VhaUed ZiWh RXU healWh caUe cRlleagXeV WR iQcUeaVe kQRZledge abRXW SRWeQWial VRlXWiRQV WR iQcUeaVe Whe 
caSaciW\ aQd acceVV WR PechaQical YeQWilaWiRQ dXUiQg Whe COVID-19 cUiViV.  NeZYRUk-PUeVb\WeUiaQ aQd CRlXPbia dR 
QRW ZaUUaQW Whe cRQWeQWV RU effecWiYeQeVV Rf Whe SURWRcRl, aQd Whe XVe aQd iPSlePeQWaWiRQ Rf WhiV SURWRcRl VhRXld be 

fiUVW UeYieZed aQd eYalXaWed ZiWh each hRVSiWal¶V Pedical VWaff. 

N. VENTILATOR ALLOCATION SCHEMA FOR HOSPITAL

VenWilaWoU ClXVWeU UVe 
TUaQVSRUW YeQWilaWRUV (ViQgle-SaWieQW) x TUaQVSRUW SaWieQWV WhURXghRXW hRVSiWal 

x EPeUgeQc\ deSaUWPeQW 
ReVcXe YeQWilaWRUV (ViQgle-SaWieQW) x ReVcXe a SaWieQW XQdeUgRiQg YeQWilaWRU VhaUiQg ZhR QeedV WR be 

XUgeQWl\ Slaced back RQ ViQgle YeQWilaWRU 
ShaUed YeQWilaWRUV OQl\ ZheQ deePed aSSURSUiaWe & QeceVVaU\ dXe WR e[haXVWed 

YeQWilaWRU VXSSl\ fRU Zell-SaiUed SaWieQWV 
SiQgle-SaWieQW YeQWilaWRUV Need fRU iQdiYidXali]ed VXSSRUW: 

1. PaWieQW¶V YeQWilaWRU QeedV PXVW be iQdiYidXali]ed (Table 1)
2. PaWieQW Uead\ fRU acWiYe ZeaQiQg fURP YeQWilaWRU

AW leaVW RQe UeVcXe YeQWilaWRU VhRXld be Slaced QeaU each clXVWeU Rf SaWieQWV WhaW aUe VXSSRUWed b\ VhaUed 
YeQWilaWRUV. AQ\ hRVSiWal aSSl\iQg WhiV SURWRcRl VhRXld deWeUPiQe Whe aSSURSUiaWe UaWiR Rf SaiUed SaWieQWV WR 
backXS YeQWilaWRUV fRU WheiU faciliW\. 

IW iV NOT aSSURSUiaWe WR VXSSRUW all SaWieQWV ZiWh YeQWilaWRU VhaUiQg. PaWieQW VelecWiRQ PXVW be caUefXll\ 
cRQVideUed, aQd VRPe YeQWilaWRUV PXVW be UeVeUYed fRU SaWieQWV ZhR Qeed iQdiYidXali]ed VXSSRUW RU aUe Uead\ 
WR ZeaQ. 

VeQWilaWRU VhaUiQg iV PRVW Vafel\ SeUfRUPed aW ceQWeUV ZiWh adYaQced e[SeUWiVe iQ iQYaViYe PechaQical 
YeQWilaWiRQ. A UegiRQal UefeUUal PRdel Pa\ be aSSURSUiaWe WR Pa[iPi]e Whe QXPbeU Rf SaWieQWV ZhR Pa\ beQefiW 
Zhile PaiQWaiQiQg VafeW\ VWaQdaUdV. 

O. ADMINISTRATIVE AND ETHICAL CONSIDERATIONS

HRVSiWal adPiQiVWUaWiRQ VhRXld aSSURYe Whe SURWRcRl befRUe XVe, ackQRZledgiQg Whe XQiTXe eWhical 
cRQVideUaWiRQV. ThiV SURWRcRl iV RQl\ aSSURSUiaWe fRU cRQVideUaWiRQ ZheQ (i) cUiViV VWaQdaUdV haYe beeQ 
iQVWiWXWed, (ii) WheUe aUe QRW eQRXgh YeQWilaWRUV WR PeeW dePaQd fRU ViQgle-SaWieQW YeQWilaWiRQ, aQd (iii) PXlWiSle 
SaWieQWV aUe SUeVeQW fRU ZhRP iQYaViYe YeQWilaWiRQ haV a UeaVRQable SURbabiliW\ Rf beiQg life-VaYiQg. 

EWhicall\, iW PXVW be UecRgQi]ed WhaW a VhaUed YeQWilaWRU VWUaWeg\ iV QRW Whe XVXal VWaQdaUd Rf caUe. HRZeYeU, iQ 
Whe VeWWiQg Rf a PaVV cUiViV, VXch aV Whe COVID19 SaQdePic, Whe QXPbeU Rf SRWeQWiall\ UeVcXable SaWieQWV Pa\ 
e[ceed Whe QXPbeU Rf YeQWilaWRUV WR VXSSRUW WheP. WiWh Whe abRYe VafeW\ PeaVXUeV, Ze belieYe WhiV aSSURach 
RffeUV Whe beVW chaQce aW VaYiQg Whe PRVW liYeV. The XVe Rf a VhaUed YeQWilaWRU VWUaWeg\ VhRXld be diVcRQWiQXed 
aV VRRQ aV a VXfficieQW VXSSl\ Rf YeQWilaWRUV becRPeV aYailable. 
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ThiV SURWRcRl iV VhaUed ZiWh RXU healWh caUe cRlleagXeV WR iQcUeaVe kQRZledge abRXW SRWeQWial VRlXWiRQV WR iQcUeaVe Whe 
caSaciW\ aQd acceVV WR PechaQical YeQWilaWiRQ dXUiQg Whe COVID-19 cUiViV.  NeZYRUk-PUeVb\WeUiaQ aQd CRlXPbia dR 
QRW ZaUUaQW Whe cRQWeQWV RU effecWiYeQeVV Rf Whe SURWRcRl, aQd Whe XVe aQd iPSlePeQWaWiRQ Rf WhiV SURWRcRl VhRXld be 

fiUVW UeYieZed aQd eYalXaWed ZiWh each hRVSiWal¶V Pedical VWaff. 

APPENDIX 1 

VenWilaWoU-ShaUing ShifW Change CheckliVW 
PU

oW
oc

ol
 

A cRS\ Rf Whe fXll YeQWilaWRU VhaUiQg SURWRcRl iV aW bedVide 

Po
Z

eU
 

VeQWilaWRU aQd NM3 A/C SRZeU aUe cRQQecWed WR ePeUgeQc\ Ued RXWleWV 

Ve
nW

ila
Wo

U 
Se

WWi
ng

V 

AckQRZledge FiO2 
AckQRZledge PEEP 
AckQRZledge UeVSiUaWRU\ UaWe (RR) 
AckQRZledge dUiYiQg SUeVVXUe 
AckQRZledge iQVSiUaWRU\ WiPe 
AckQRZledge cRPbiQed Widal YRlXPe (VW) RQ YeQWilaWRU (SaWieQW A+B) 

N
M

3 AckQRZledge SaWieQW-VSecific Widal YRlXPe (VW) 

AckQRZledge SaWieQW-VSecific eQd-Widal CO2 

Ve
nW

ila
Wo

U 
A

la
Um

V 

VW iQ SWV A+B: LRZeU (A+B ± 100 PL). USSeU 250 PL > PiQ 
RR: LRZeU 5 bSP < SUeVeW. USSeU 5 bSP > SUeVeW 
Peak PUeVVXUe: LRZeU 5 cP H2O < SUeVeW. USSeU 5 cP H2O > SUeVeW 
MiQXWe YeQWilaWiRQ: LRZeU (A+B) ± 1 L/PiQ. USSeU (A+B) + 1 L/PiQ 

Em
eU

ge
nc

\ 2 claPSV aYailable 
2 YeQWilaWRU ciUcXiW caSV aYailable 
2 e[WUa YeQWilaWRU ciUcXiWV aYailable 
2 T-SieceV aQd 2 cXff cRQQecWRUV aYailable 
APbX bag aYailable 
Back-XS YeQWilaWRU aYailable iQ clXVWeU 

C
iUc

Xi
W 

EQVXUe SaWieQW ZUiVWbaQd lRcaWed RQ SeUVRQal ciUcXiW fRU BOTH SaWieQWV 
CiUcXiW WXbiQg liQeV fUee Rf WeQViRQ 
EQVXUe T-Siece aQd filWeUV VecXUe aQd Zell-SRViWiRQed 
IQVSecW HEPA filWeU fRU VRiliQg RU VaWXUaWiRQ iQ BOTH SaWieQWV 
EQVXUe back-XS HEPA filWeU aYailable fRU BOTH SaWieQWV 
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