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Vaping: a new epidemic of lung
disease…
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ED Visits Related to E-cig or Vaping By Age

Hartnett, NEJM 2019
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Decreasing EVALI Trend Since October

EVALI hospital admissions United States,
February 10–December 3, 2019

CDC.gov
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Hartnett, NEJM 2019
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EVALI cases: Males > Females

EVALI needing intubation and hospital LOS

Siegel et al, MMWR 2019;68:919–927

Hartnett, NEJM 2019
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EVALI

E-cig or Vaping Acute Lung Injury
(EVALI)

● Cough, dyspnea, chest pains in 95%

● 2561 hospitalized

● RA SpO2 < 95% in 57%
● tachycardia 55%

ECMO, Lung Transplant

● 55 deaths

● GI sx (N,V, abd pain) in 77%

● Median age of deaths: 52

● routine labs do not distinguish from infectious

● 78% hospitalized < 35 yo

● rapid labs: UDS (THC), Resp Molecular Panel

causes

yo (range 17-75)

(BioFire), urine Strep + Legionella Ag

● 31 re-admitted after

● BAL if intubated

discharge (median 4 days)

● Autoimmune labs if suspicion

● 7 died after discharge
(median 4 days)

Evans et al. MMWR 2020;68:1189-1194
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EVALI: Chest CT is more sensitive the CXR

EVALI - Case Definition
1. E-cig (Vaping) within 90
days of symptom onset
2. CXR infiltrates or CT with
ground glass opacities
3. no overt infection (viral PCR,
cultures, BAL, urine antigen)
4. no plausible alternative
diagnosis (e.g. CHF, ILD,
rheumatologic disease, etc)

Evans et al. MMWR 2020;68:1189-1194
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Vaping Lung (EVALI): CT patterns

EVALI can progress rapidly!

Ground Glass Opacities

Consolidations and effusions

12 hours later
Maddock SD, et al Pulmonary lipid-laden macrophages and vaping.
NEJM 2019; 381:1488-9.
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Larsen BT et al,
NEJM 2019

Witt BL, U of Utah 2019
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young man, died after 5 found day respiratory illness. Vaping THC cartridges
found
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ALGORITHM FOR MANAGEMENT OF PATIENTS
WITH RESPIRATORY, GASTROINTESTINAL, OR
CONSTITUTIONAL SYMPTOMS AND E-CIGARETTE,
OR VAPING, PRODUCT USE (12/20/2019)
Patient with fever, cough, sore throat, shortness of breath,
muscle aches, fatigue, nausea, or vomiting
Ask whether patient has used
e-cigarette, or vaping, products

Yes

No

Treatment Summary:
● consider antibiotics and
influenza tx pending lab
● consider steroids (if infection R/O)
● stable 24-48 hr pre-discharge
● F/U 48 hr after discharge

Evaluate and manage patient
as clinically indicated

Initial clinical assessment
• Vital signs, pulse oximetry
• Focused history and physical exam
• Rule out other possible etiologies (e.g., influenza, CAP)
Determine if patient is candidate for outpatient EVALI
management
• O2 saturation ≥95% while breathing room air
• No respiratory distress
• No comorbidities that could: 1) compromise cardiopulmonary
reserve, 2) increase risk for severe disease, or 3) affect ability
to discontinue e-cigarette, or vaping, product use or adhere
to outpatient treatment plan
• Reliable access to care/strong social support systems

Yes

No

Inpatient clinical evaluation
• Urine toxicology, influenza, and other infectious disease testing as
indicated by clinical findings
• CXR, and consider CT scan even if CXR is normal
• Consider pulmonary, critical care, medical toxicology, infectious
diseases, psychiatry consultations; others
• Bronchoalveolar lavage or lung biopsy, if clinically indicated (in
consultation with pulmonary specialists)

Inpatient clinical management
• Discontinue e-cigarette, or vaping, products use
• Offer cessation services to all patients; facilitate connection
• Consider empiric antimicrobial use according to guidelines
• Consider corticosteroids; use with caution
• Administer routine annual (inactivated or recombinant) influenza
vaccination, if not previously received
Discharge planning
• Screen for mental health, substance use disorders, and social care
needs before discharge
• Ensure clinical stability for 24–48 hours before discharge
• Ensure access to social/mental health/substance use disorder services
• Conduct medication reconciliation and patient counseling by inpatient
pharmacist before discharge
• Ensure initial outpatient follow-up appointment, optimally within 48
hours of discharge
• Follow-up with pulmonologist within 2–4 weeks

Outpatient clinical evaluation
• Consider CXR if patient has chest pain, shortness
of breath or if indicated by other clinical findings
• Consider influenza testing
Management of possible EVALI
• Advise discontinuation of all e-cigarette, or
vaping, products
• Consider corticosteroids use with caution in
outpatients due to risk of worsening of
respiratory infections
Management of possible EVALI with a pulmonary
infection, per established guidelines
• Early initiation of antivirals for possible influenza
• Appropriate antibiotics for CAP
Additional management
• Offer cessation services to all patients;
facilitate connection
• Administer routine annual (inactivated or
recombinant) influenza vaccination, if not
previously received
• Ensure follow-up within 24–48 hours

Abbreviations: CXR = chest x-ray, CT = computed tomography, CAP = community-acquired pneumonia
.

Marsden et al, NEJM 2019
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continued >>

Outpatient management of
EVALI if..

EVALI Guidelines for Hospital
Discharge
● clinical worsening and death reported following

● No respiratory distress

discharge

● RA SpO2% > 95%

● 25% of deaths and re-admissions within 2 days of

● Normal CXR

discharge

● No significant co-morbidities
● If normal CXR, but symptoms or SpO2 < 95% do noncon Chest CT

● clinically stable for 24-48 hr prior to discharge
● F/U with PCP or Pulmonary within 48 hr (prior
recommendation was 1-2 weeks)

● Check RVP (r/o influenza, etc)
● Reliable F/U within 48 hrs?
MMWR / November 19, 2019 / Vol. 68

● Higher risk for relapse following discharge: chronic
cardiac or pulmonary disease, diabetes, older age
CDC Update Dec 31, 2019
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EVALI DISCHARGE
READINESS CHECKLIST
Use this checklist in addition to institutional checklists and resources to assist with planning towards
the safe discharge of patients hospitalized with e-cigarette, or vaping, product use–associated lung
injury (EVALI).

CONFIRM PATIENT CLINICAL STABILITY
Stable oxygenation and exercise tolerance for 24–48 hours prior to planned discharge*
Stable vital signs, physical exam, resolution of symptoms, and normalized laboratory tests

ENSURE INITIAL FOLLOW-UP, OPTIMALLY WITHIN 48 HOURS
Confirm outpatient follow up with primary care and/or pulmonology optimally within 48 hours
of anticipated discharge

ENSURE APPROPRIATE OUTPATIENT FOLLOW UP
Confirm outpatient follow up, as indicated by clinical course during hospitalization
Primary care: for all EVALI patients, optimally within 48 hours
Pulmonology: for all EVALI patients, follow up within 2–4 weeks, and at 1–2 months
Endocrinology: for pediatric EVALI patients given steroids, for all EVALI patients at heightened risk of adrenal
suppression due to duration or intensity of steroid treatment
Cardiology: for those EVALI patients with history of cardiac pathology
Psychiatry: for those EVALI patients with concurrent anxiety, depression, PTSD, ADHD, previously diagnosed
psychiatric illness, or if inpatient psychiatry consultation was required
Addiction medicine: for those EVALI patients with a positive substance use disorder screen
Physical therapy: for those EVALI patients demonstrating any deconditioning
Pain management: for those EVALI patients with a chronic pain syndrome or pain due to comorbidities
Provide written guidance about signs/symptoms and instructions on finding help, if symptoms recur
Consider additional measures to optimize outpatient follow up for patients with conditions of high risk for EVALI
rehospitalization and death**

OPTIMIZE OUTPATIENT MEDICATION USE & SAFETY
Complete discharge medication reconciliation with outpatient medications, clinical course
Complete discharge medication counseling between inpatient pharmacist and patient
Counsel on signs of adrenal insufficiency if patient was prescribed corticosteroids during hospitalization,
and on informing providers about corticosteroid treatment in case of acute injury or illness

CONNECT TO SOCIAL CARE WORKFORCE
Complete evaluation by social care workforce to identify, record, and address postdischarge support needs
Complete screening for mental health and substance use disorders
Connect to community services to address social determinants of health

OFFER AND OPTIMIZE CESSATION SUPPORT

Case
19 yo male w no sig PMH presents to UCC w non-prod cough,
shortness of breath, nausea X 1 day. ROS: started vaping both nicotine
and THC products 3 weeks prior; no fevers, rigors. Exam: RR 25, HR
110, RA SpO2 91%; no overt respiratory distress, occasional scattered
wheezes and crackles. PEFR 400 LPM. CXR clear. Nasal Swab RVP
panel negative for common viral pathogens. What is next best step?
A. start Z-pak and recommend F/U in 48 hrs
B. start prednisone 40 mg PO Q day X 5 days and F/U with PCP in 7
days
C. Chest CT (without contrast)
D. start “as needed” albuterol MDI and recommend F/U with PCC in
48 hrs

Complete substance use disorder screening (ASSIST, CRAFFT-N, or institution’s preferred tool) with connection to
addiction medicine, follow up counseling, and medications when indicated
Discuss cessation from e-cigarette, or vaping, including documenting a quit plan, and offering evidence-based tobacco
product cessation interventions, including behavioral counseling and medications***

[Evans 2019], [Mikosz 2019], Clinical Lung Injury Working Group
*After EVALI admission or if prior home O2 dependence, confirmed stability on low flow O2 with home discharge on supplemental
O2 may be indicated.
**Older age, cardiac disease, diabetes, chronic pulmonary disease (including chronic obstructive pulmonary disease and obstructive
sleep apnea), or multiple comorbidities.
*** Among patients aged < 18 years, health care professionals can consider the use of interventions that have been shown to increase
cigarette smoking cessation among adults, including behavioral interventions. No medications are currently FDA-approved for
tobacco product cessation, including e-cigarettes, in children and adolescents.
1
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Case
19 yo male w no sig PMH presents to UCC w non-prod cough, shortness
of breath, nausea X 1 day. denies fever or rigors. ROS: started vaping
both nicotine and THC liquid 3 weeks prior. Exam: RR 25, HR 110, RA
SpO2 91%; no overt respiratory distress, mild scattered wheezes and
crackles heard. PEFR 400 LPM. CXR wnl. Rapid Nasal Swab RVP panel
negative for common viral pathogens. What is next best step?
A. start Z-pak and recommend F/U w PCP in 48 hrs
B. start prednisone 40 mg PO Q day X 5 days and F/U w PCP in 7 days

Vaping Lung Injury: Take Home Points
● ask about vaping or e-Cigs if
respiratory symptoms

● CXR and SpO2 if symptoms
● if normal CXR, do CT scan
● R/O infection
● if outpatient management,
FU in 2-3 days

C. Chest CT (without contrast)

● alert for rapid progression

D. start “as needed” albuterol MDI and recommend F/U w PCC in 48
hrs

● treatment is supportive
● encourage quitting Vaping!
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Case
58F w severe COPD (Gold 4D) on home O2 2 lpm in clinic for
routine F/U. She notes stable, but severe dyspnea with minimal
activity. SpO2 92%. Has a PaCO2 of 66 on ABG (done for HCO3 of
35 on a routine chemistry panel). There is no history of EDS,
snoring, or witnessed apneas. BMI is 18. What should be done
next?
A. Overnight pulse oximetry
B. Refer to Pulmonary Rehab Program
C. PSG
D. Admit for NIV titration
E. Chest CT without contrast
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Case
58F w severe COPD (Gold 4D) on home O2 2 lpm in clinic for
routine F/U. She notes stable, but severe dyspnea with minimal
activity. SpO2 92%. Has a PvCO2 of 66 (VBG done for HCO3 of 35
on a routine chemistry panel). There is no history of EDS, snoring,
or witnessed apneas. BMI is 18. What should be done next?
A. Overnight pulse oximetry

What does COPD GOLD 4D mean?

B. Refer to Pulmonary Rehab Program
C. PSG
D. Admit for NIV titration
E. Chest CT without contrast
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COPD GOLD SEVERITY BASED ON SPIROMETRY

© 2020 Global Initiative for Chronic Obstructive Lung Disease
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© 2020 Global Initiative for Chronic Obstructive Lung Disease
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CASE

CASE

62M with moderate COPD (GOLD 3D), has had 4 exacerbations (2
ER visits, 1 hospitalization, 1 outpatient) treated with prednisone
and antibiotics in the last year. He is on maintenance
LAMA+LABA+ICS. RA SpO2 94%. PaCO2 40 mmHg. Which of the
following options are recommended by current GOLD guidelines to
prevent AE-COPD?

62M with moderate COPD (GOLD 3D), has had 4 exacerbations (2
ER visits, 1 hospitalization, 1 outpatient) treated with prednisone
and antibiotics in the last year. He is on maintenance
LAMA+LABA+ICS and participates in PR. RA SpO2 94%. PaCO2 40
mmHg. Which of the following options are recommended by
current GOLD guidelines to prevent AE-COPD for a patient like this?

A. roflumilast (Daliresp)

A. roflumilast (Daliresp)

B. azithromycin

B. azithromycin

C. theophylline

C. theophylline

D. non-invasive ventilation (NIV)

D. non-invasive ventilation (NIV)

E. n-acetyl cysteine (NAC)

E. n-acetyl cysteine (NAC)

33

© 2020 Global Initiative for Chronic Obstructive Lung Disease
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© 2020 Global Initiative for Chronic Obstructive Lung Disease
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© 2020 Global Initiative for Chronic Obstructive Lung Disease

© 2020 Global Initiative for Chronic Obstructive Lung Disease
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MY COPD ACTION PLAN

It is recommended that patients and physicians/healthcare providers complete this action plan together.
This plan should be discussed at each physician visit and updated as needed.
The green, yellow and red zones show symptoms of COPD. The list of symptoms is not comprehensive, and you
may experience other symptoms. In the “Actions” column, your healthcare provider will recommend actions for
you to take based on your symptoms by checking the appropriate boxes. Your healthcare provider may write down
other actions in addition to those listed here.

MY COPD MANAGEMENT PLAN
It is recommended that patients and physicians/healthcare providers complete this management plan together.
This plan should be discussed at each physician visit and updated as needed.

General Information
Name:
Emergency Contact:
Physician/Health Care Provider Name:

Date:
Phone Number:
Phone Number:

Lung Function Measurements
Green Zone: I am doing well today

Weight:

Actions

• Usual activity and exercise level
• Usual amounts of cough and phlegm/mucus

lbs

FEV1:

Date:

Take daily medicines

L

Use oxygen as prescribed
Continue regular exercise/diet plan

• Appetite is good

At all times avoid cigarette smoke, inhaled irritants*

Date received:

Pneumococcal conjugate vaccine (PCV13)

Yes

Pneumococcal polysaccharide vaccine (PPSV23)

No
Yes

%

Exercise plan

Actions

Never
Yes

Next Flu vaccine due:

Date received:

Next PCV13 vaccine due:

No Date received:

Smoking status
No

Next PPSV23 vaccine due:
Past

Walking

Continue daily medication

• I have less energy for my daily activities

Use quick relief inhaler every _____ hours

• Increased or thicker phlegm/mucus

Start an oral corticosteroid (specify name, dose, and duration)

Diet plan

• Using quick relief inhaler/nebulizer more often

Yes

No

Current

Other

min/day

• More breathless than usual

• Swelling of ankles more than usual

Oxygen Saturation:
Date:

Flu vaccine

• Sleep well at night

Yellow Zone: I am having a bad day or a COPD flare

% predicted

Date:

General Lung Care

Quit Smoking Plan

Yes

No

Pulmonary Rehabilitation
Yes

days/week

No

Goal Weight:

Medications for COPD
Type or Descriptions of Medicines

Name of Medicine

How Much to Take

When to Take

Start an antibiotic (specify name, dose, and duration)

• More coughing than usual
• I feel like I have a “chest cold”

Use oxygen as prescribed

• Poor sleep and my symptoms woke me up

My Quit Smoking Plan

Get plenty of rest

• My appetite is not good

Use pursed lip breathing

Advise: Firmly recommend quitting smoking

Discuss use of medications, if appropriate:

• My medicine is not helping

At all times avoid cigarette smoke, inhaled irritants*

Assess: Readiness to quit

Freedom From Smoking®
Lung.org/ffs

Call provider immediately if symptoms don’t improve*

Encourage: To pick a quit date

Red Zone: I need urgent medical care

Assist: With a specific cessation plan that can include materials, resources, referrals and aids

Actions

Oxygen

• Severe shortness of breath even at rest

Call 911 or seek medical care immediately*

• Not able to do any activity because of breathing

While getting help, immediately do the following:

• Not able to sleep because of breathing

Resting:

Increased Activity:

Advance Directives (incl. Healthcare Power of Attorney):

• Feeling confused or very drowsy

Other Health Conditions

• Chest pains

Anemia
Diabetes
Osteoporosis

• Coughing up blood

*The American Lung Association recommends that the providers select this action for all patients.
The information contained in this document is for educational use only. It should not be used as a substitute for professional medical advice, diagnosis or treatment. THE AMERICAN
LUNG ASSOCIATION DOES NOT ENDORSE ANY PRODUCT, DEVICE OR SERVICE, INCLUDING ANY PARTICULAR COPD MEDICATION OR TREATMENT DEVICE. For more
information, visit www.Lung.org or call 1-800-LUNG-USA (1-800-586-4872) © 2015 American Lung Association

Sleeping:

Advanced Care and Planning Options

• Fever or shaking chills

Anxiety/Panic
GERD/Acid Reflux
Other:

Arthritis
Heart Disease

Blood Clots
High Blood Pressure

Cancer
Insomnia

Depression
Kidney/Prostate

The information contained in this document is for educational use only. It should not be used as a substitute for professional medical advice, diagnosis or treatment. THE AMERICAN
LUNG ASSOCIATION DOES NOT ENDORSE ANY PRODUCT, DEVICE OR SERVICE, INCLUDING ANY PARTICULAR COPD MEDICATION OR TREATMENT DEVICE. For more
information, visit www.Lung.org or call 1-800-LUNG-USA (1-800-586-4872) © 2015 American Lung Association

1-800-LUNG-USA | Lung.org/copd

1-800-LUNG-USA | Lung.org/copd

ALA COPD AP V2 2 9 16
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Lung HelpLine
1-800-LUNG USA

ALA COPD AP V2 2 9 16
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Stable COPD: criteria for home
NIV

Home NIV improves survival after discharge for AE-COPD

● Awake PaCO2 ≥ 52 mmHg
● OSAS considered (PSG, HAST is NOT required)
● Sleep desaturation ≤ 88% on O2 2 LPM ≥ 5 min
● Device without backup rate approved for first 60
days (unless backup rate needed in hospital)

● Device with backup rate approved after 60 days if
PaCO2 still ≥ 52 mmHg

CMS.gov

Galli JA et al, Respiratory Medicine 2014
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Home NIV + O2 reduces re-admissions following AE-COPD
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Who should be screened with
LDCT for lung cancer?
● 55 - 80 yo and
● ≥ 30 pack year smoker and
● current smoker or quit ≤ 15 yr and
● able to undergo curative surgery
● Stop screening when:
● 81 yo
● > 15 since quit smoking
● no longer could have curative

surgery or develop co-morbidity
limiting life expectancy
US Preventive Services Task Force
AHRQ Publication No. 16-EHC007-10
March 2016

Murphy PB et al, JAMA. 2017 Jun 6; 317(21): 2177–2186
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Comparative Radiation Exposure for LDCT

Lung Cancer Screening: shared
decision making with patient
● 333 patients need yearly LDCT
to prevent one death from lung

● only 6% of CT w nodule actually

have lung cancer (94% false pos)

● 356/1000 “false positive screen”
● morbidity of invasive diagnostic
procedures
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Pulmonary Update

Asthma Update

● EVALI
● COPD Update
● Asthma Update
● Pulmonary Pearls

● 2019 Updated Practice Guidelines: 3 new changes
● Clinically relevant biomarkers: Eos, IgE, FeNO,
sputum neutrophils

● Emerging Therapies for Severe Asthma
● Benralizumab (Fasenra)
● Dupilumab (Dupixent)
● Bronchial Thermoplasty
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CASE
24 year female with new onset of intermittent shortness of breath, wheezing,
and cough. Symptoms occur < 2/month with exercise and high pollen count
days. She gets excellent relief from her brother’s albuterol inhaler. PMH
significant for childhood asthma, but thought she “outgrew it”. Exam with rare
expiratory wheeze. CXR normal. IgE is normal. No Eosinophilia on CBC. FEV1
70% pred, improves to 90% post-BD (complete reversibility). You diagnosis
mild-intermittent asthma. In addition to preparing a symptom and PEFRtargeted Asthma Action Plan, what is the best treatment?
A. prescribe “as needed” albuterol MDI
B. prescribe “as needed” budesonide-formoterol
C. prescribe “as needed” montelukast
D. prescribe “as needed” albuterol MDI with a low-dose inhaled corticosteroid
E. prescribe prednisone 40 mg X 5 days and “as needed” albuterol MDI

CASE
24 year female with new onset of intermittent shortness of breath, wheezing,
and cough. Symptoms occur < 2/month with exercise and high pollen count
days. She gets excellent relief from her brother’s albuterol inhaler. PMH
significant for childhood asthma, but thought she “outgrew it”. Exam with rare
expiratory wheeze. CXR normal. IgE is normal. No Eosinophilia on CBC. FEV1
70% pred, improves to 90% post-BD (complete reversibility). You diagnosis
mild-intermittent asthma. In addition to preparing a symptom and PEFRtargeted Asthma Action Plan, what is the best treatment?
A. prescribe “as needed” albuterol MDI
B. prescribe “as needed” budesonide-formoterol
C. prescribe “as needed” montelukast
D. prescribe “as needed” albuterol MDI with a low-dose inhaled corticosteroid
E. prescribe prednisone 40 mg X 5 days and “as needed” albuterol MDI
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Previous 2018 recommendation was a prn SABA (e.g. Albuterol) for Step 1

GINA 2018 – main treatment figure
Step 1 treatment is
for patients with
symptoms <twice/
month and no risk
factors for
exacerbations
Previously, no controller
was recommended for
Step 1, i.e. SABA-only
treatment was ‘preferred’

GINA 2018, Box 3-5 (2/8) (upper part)
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© Global Initiative for Asthma, www.ginasthma.org
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New 2019 Guideline recommends ICS-formoterol or SABA+ICS prn as Step 1

2020 What’s new in Asthma?
● PRN SABA (e.g. albuterol) alone is no longer recommended
● PRN formoterol+ICS now recommended for Step 1
● Measure IgE and Eosinophils (Blood or Sputum) for refractory
asthma (Step 5) - consider biologics (monoclonal antibody
therapies)

● Bronchial Thermoplasty for select patients
● No role for Stem Cell Therapies outside of IRB-clinical Trials
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Asthma Refractory To Therapy?
Personalizing the Approach
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2020 Newer Biologic Agents for Severe Asthma
Benralizumab (Fasenra) autoinjector for
home use SC Q 8 weeks
indication: asthma with increase Eos

● Confirm diagnosis of asthma
● PFTs (reversibility, FVLs, PEFR diary, BHR)
● Laryngoscopy (R/O VCD)
● Bronchoscopy (R/O airway lesions)
● Chest CT w airway reconstructs
● Allergy and Occupation Evaluation

Dupilumab (Dupixent)
injector for home use SC Q 2
weeks

● Biomarkers (= personalize therapy)
● Eos (blood + sputum)
● IgE

indication: refractory asthma w increase
Eos or chronic steroid use

● FeNO
● Sputum neutrophils
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Pulmonary Pearl
● Do ABG (or VBG) if unexplained increased HCO3 on
chemistry panel

● for every 10 mmHg chronic increase in PaCO2, HCO3
increases by 4 (compensation)

● example: normal HCO3 is 24, PaCO2 40.
● If HCO3 = 32 ➡ PaCO2 = 60 (COPD?
hypoventilation? OHS+OSAS?)

● NIV approved if PaCO2 > 52 (Medicare)

Pulmonary Update References
● E-cig and Vaping Acute Lung Injury (EVALI)
CDC.gov
MMWR, January 2, 2020 / 68 (5152); 1189-1194

● 2019 ASTHMA Guidelines
www.ginasthma.org

● 2019 COPD Guidelines
www.goldcopd.org
www.copdfoundation.org
www.lung.org/COPD

● Lung Cancer Screening Recommendations
www.uspreventiveservicestaskforce.org
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“If you can’t breathe, nothing else matters”
- American Lung Association

Thank You
Questions?
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