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Objectives

1. Identify credible resources to guide decisions

2. Define an aerosol generating procedure

3. Perform quality PFTs safely
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• Pandemic and the PF Lab

• Cessation of All Testing

• Staffing

• Panic/fears

• Reduced patient workload

• Process change

• Infection control

• Environment

• Equipment

• Staff

• Testing procedures
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• In times of crisis, we look to leadership for guidance

• National or government guidance 

• Professional guidance

• Institutional practice implementation
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• Infection Control Precautions for 
Hospitalized SARS Patients
• #1. Patient Care

• #4. Hand Hygiene

• #5. Personal Protective Equipment PPE

• #11. Aerosol Generating Procedures  
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What is an Aerosol Generating Procedure?
• Nebulized medication administration

• Diagnostic sputum induction

• Bronchoscopy

• Airway suctioning

• Endotracheal intubation

• Positive pressure ventilation via face 
mask (e.g., BiPAP, CPAP)

• High-frequency oscillatory ventilation
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Only tests deemed essential should be performed. In most situations, this will include spirometry with 
or without diffusing capacity

Ann Am Thorac Soc Vol 17, No 11, pp 1343–1351, Nov 2020
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• European Respiratory Society

• Recommendation from ERS Group 9.1:  Lung function testing during COVID-
19 pandemic and beyond – 2020 White Paper

• “Lung function tests (LFTs) often generate aerosols…therefore pose a 
considerable risk for the spread of infection to individuals and 
surrounding surfaces”.

• We do not recommend any patients with symptoms of COVID-19 or flu 
like symptoms are tested under any circumstances at this time.
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• Screening 
questionnaires
• Have you had 

symptoms in the last 72 
hours?

• Cough

• COPD

• Asthma

• Cystic Fibrosis

• ILD

• Etc.

General Recommendations 
in Level 1
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General Recommendations in Level 1

• Screening patient referrals prior to 
PFTs

• Pre-procedure testing to reduce 
pre-test probability of COVID-19 
infection*

• SARS-CoV-2 PCR testing 
within 48 hours of testing 
(within 5 days acceptable, 
with outside results from a 
CLIA-certified lab allowed).

• We are strongly discouraging 
PFTs within 90 days of a new 
COVID infection, recognizing 
the limited clinical utility of 
testing in this setting.

• *Mayo PFL practice 
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U of Wisconsin Hospitals

• Form is completed for each 
patient
• EMR
• Phone screening (cost)
• Is testing requested 

appropriate or needed? 
• Consult ordering provider if 

patient has high risk factors
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General 
Recommendations in 
Level 1

• Reorganize waiting 
areas and staff areas
• Social Distancing
• Patient only or with 

one family member
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• General Recommendations 
in Level 1

• Hand hygiene

• “Gel in….gel out”
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General Recommendations in 
Level 1

• Protect Staff

• Personal Protective 
Equipment

• Gown

• Gloves

• N95 mask

• Face shield

• Effective communication 
during testing
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General Recommendations in Level 1

• Use filter and equipment adjuncts to 
reduce contamination

• Filter (> 0.03 mm or 99.9% 
effective) 

• Enhanced surface, expiratory 
circuit  cleaning, surface cleaning 
(Oxivir)
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The Breathing circuit or 
assembly

• Follow the manufacture 
recommendations for 
cleaning. 

• If you are testing a high-risk 
patient or are in an area of 
high prevalence you could 
change out between patients.
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• Equipment manufacturer 
modifications
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General Recommendations in Level 1

• Reorganize testing schedules to include 
extra time for post-test 
cleaning/decontamination procedures 
of the surfaces of the test equipment 
and environment, allow at least 30 
minutes to ventilate the room.
• Increase air change per hour

• Increased the PFL room ACH from 
7-8 to 12-15 

• OR’s 20-22 ACH

• Follow or exceed manufacturers 

recommendations for cleaning 
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Testing During Level 1
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Testing During Level 1
Practice Safe Spirometry

• Maximize distance when possible
• Don’t be in the line of fire!!

• Use a filter

• Test with the “Box” door closed

• Instruct patient to wear mask between 
breathing maneuvers

• Cough etiquette

• Have tissues ready or dispense ahead of 
time

Testing During Level 1
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Testing During Level 1

• Normal spirometry and 
DLCO/VA  - No TLC
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• Wireless spirometry, another tool to aid 
in spirometry

• There are several devices on the market 
that communicate via blue tooth. 

• Lung transplant patient monitoring
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• Bronchodilator Testing

• ATS recommendation:

• Use MDI with spacer or chamber

• Common Cannister Protocol

• TJC  - Temporary permission 

• Actuator jacket cleaned in Oxivir 

• MDI cleaned with Sani-Cloth 
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• National Committee for Quality Assurance recruited five health plans to 
determine the proportion of patients >/= 40 years old with a new 
diagnosis of COPD

• 1,597,749 members with a total of 5,039 eligible COPD patients 
identified. Patients in the 40 to 64 age range had the highest 
percentage of new COPD

• 32% of a broad range of patients with a new COPD diagnosis had 
undergone spirometry within the previous 2 years to 6 months 
following diagnosis.

Chest. 2007 Aug;132(2):368-70.
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CPET in a Pandemic, Testing in Level II

• Recommendation from ERS Group 9.1 (Respiratory 
function technologists /Scientists) Lung function testing 
during COVID-19 pandemic and beyond

• Level II Post Peak Testing: Exercise testing, nebulization, 
bronchial challenge tests, and other aerosol generating 
procedures should be limited to specific equipment and 
testing rooms.
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• Evidence lacking on the impact of filter use

Do not use a filter

• Rapid PCR, questionnaires, temperature 

Screen patients

• Mask for sure – N95 and face shield

• Gown and gloves

PPE for staff

• Time in between test:

• This is dependent on ACH (air change hours) to properly ventilate room 

• Wiping down all surfaces

Managing lab environment:

CPET in a Pandemic, Testing in Level II
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• Laboratory Environment

• Well ventilated room 12-
15 ACH

• Temperature and humidity 
control: 18-22° C (≤72° F), 
<60% RH

• Large enough to 
accommodate equipment 
and allow room for 
emergency situations
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British Journal of Anaesthesia, 125 (4): 447e449 (2020)
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6 Minute Walk Testing

• Social Distancing is possible

• The blue tooth communication to a 
device/tablet will enable distancing for 
some patients.  
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Testing in Level II

• Methacholine Challenge
• Current ERS Technical Standards promote 

the use of tidal breathing method
• High aerosolized particles count

• Add filter and direction valve

• Dosimeter method
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• 7/19/2021 “We are still fully PPEd, 95 & surgical masks gown & 
gloves. Air rooms in between patients about 30 min for 12 air exchanges 
per hour. Covid test pts within 72 hrs of appointment. Use disposables, 
wipe down surfaces with antiviral. Find out what your mfger
recommends to use on your equipment. We are starting up CPETs and 
Methacholine Challenges and doing them in neg pressure rooms only.”

• 8/3/2021 “Since Covid is still here, we have not eased off the safety 
protocols we put into effect from starting up the labs. Covid negative 
within 72 hrs of test, staff fully PPEd, air room between pts time 
dependent on ACH, surfaces are cleaned with a mfgr recommended 
viricide. In addition, we had our lab converted to negative pressure 
rooms. One thing different is that we added CPETs & Metacholines back 
on. We still use only MDIs. For Methas we use BAN with exhalation 
filter.”



• 8/3/2021 “I wear a N-95 and eyewear in addition to gloves, per policy. The only 
nebulized medications used are methacholine and pentamidine. Pre and Post 
bronchodilators are MDI only.”

• 8/3/2021 “Would like to know if labs are closing rooms down in between patients. If 
so, for how long? Varies depending on the # of air exchanges in the room and if the 
patient had a negative covid test or not
Are labs using surgical masks vs N95? surgical mask if negative covid test, N95 if not 
covid tested
Are labs still requiring a negative covid test? for most patients, stats and urgents we 
are not and are closing the room between patients
Are labs still using MDIs over aerosol treatments? yes
Cleaning recommendations? following the manuf. Guidelines”

• 9/3/2021“we did stop testing for vaccinated patients, but resumed because of 
Delta variant and so on. Otherwise, we have continued normal operations...no 
deliberate decrease in services though resources are strained due to high Covid+ 
census.”
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• ATS PFL Management and Procedure 
Manual

• 2016 3rd Edition

• Professionals/education/PFT



Summary

Ever-changing environment as the Pandemic evolves

Lung function testing plays a vital role in the diagnosis and monitoring of disease and 
medical intervention.

Patient and employee safety is #1 priority

Have a written plan based on expert recommendations
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