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1 in 5 high

school students
reports vaping
in past 30 days*

*2018, CDC
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Juul sales are booming

Dollar share percentage of the e-cigarette traditional retail market,
as of March 2018
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Juul
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4 Pods
5.0% Strength
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MO : The Alternative For Adult Smokers
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WARNING:
—'— This product contains
2014 2015 ‘ 2016 2017 ‘ 2018 nicotine. Nicotine is an

addictive chemical.

Source: Nielsen Total US xAOC/Convenience Database and Wells Fargo Securities, LLC lﬂx
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Marijuana Legalization 5tatus

- Medical marijuana broadly legalized
- Marijuana legalized for recreational uss

Mo broad laws legalizing marijuana



THC Cartridges
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* Five teenagers hospltahzed Wlth severe resplratory illnesses

- 2 of 5 in ICU with severe respiratory failure requiring
~mechanical ventilation

All reported recent vaping




10 —’ghildren's Hospital of

. Youhg and cherwise healthy (16-17 years old) |

« Symptoms: .'Shortness of breath, fever, weakness, nausea,
vomiting for 3-6 days prior to admission

F: - .
lij‘;. l/ ';'\‘

s+~ On admission: Hypoxm, acute respiratory dlStI‘eSS abnormal
chest X-ray and CT scans
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. Extenswe negatlve work-up for possnble causes
— Respiratory viruses
— Bacterial (Legionella, M. pneumoniae, S. pneumoniae)
— Fungal infections
— Neoplasmcard.mc, rheumatoid 2 L
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Initial Investigation

1. Develop a case definition
v' Vaping in past 3 months
v Infiltrates on chest imaging

STATE OF WISCONSIN 1 Vs Wisan Street
el Senvoss

v Rule out other possible causes YL
Wiison

Date:  July 25,2019 BEOH-2019-02

2. Determine the extent of the outbrea eI

Chief Medical Officer and State Occupational and Environmental Disease
Epidemiologist, Bureau of Environmental and Occupational Health (BEOH)

/ Memo to CliniCianS tO report Cases Severe Pulmonary Disease Among Adolescents who Reported Vaping
v" Develop reporting criteria S

During July 2019, 8 cases of severe pulmonary disease among adolescents were reported to the

/ ° Wisconsin Department of Health Services (DHS) Patients resided in the counfies of Milwaukee,
Zs I e rt oca u 1C ea t Wakettn, and Witnebago and presented With espirtory symproms including cough, shormess
of breath. and fatigue. S\mloms ‘worsened over a period of days or weeks ‘before admission to

the hospital. Other symptoms reported by some patients inchuded fever, anorexia, pleuritic chest
pain, nausea, and diarrhea. Chest radiographs showed bilateral opacities, typically in the lower
lobes. and CT imaging of the chest showed diffuse ground-glass opacites, often with subpleural
sparing Evaluation for infectious etiologies was negative in all patients. Some patients had.
Progressive respiratory compromise requiring endofracheal infubation but subsequently
improved with systemic steroids.

DHS is currently investigating the possible cause of these illnesses. All patients reported vaping
in the weeks and months prior o hospital admission. The names and types of products

hd * prior i ty used
remain wiknovwn, and pafient iterviews are ongoing. Clinicians are encouraged to remain alert
for potential eases among persons presenting with progressive respiratory symptoms who report
LJ a history of inhalation drug use, particularly vaping

Clinicians who become aware of cases similar to those described above are encouraged to report
them to their local public health officer. DHS is actively tracking cases, and clinician assistance
s appreciated to determine the scope and cause of this disease cluster. For questions, please
contact Megan Elderbrook in the Burean of Environmental and Occupational Health at 608-266-
1120 chwring business hours.

dhs.wisconsingov.



Number of Cases

129

10

7/10: Initial report

Timelilne
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Number of Cases

129

10

Timelilne

STATE OF WisCONSIN
of Heall Servoes:
Dheon of Buni Heath

1 West ivson Steet
- Box 265
wadson i S3701-2655

7/25: Memo to providers

I TeiEnane gos s 1zs
saa2er o0
s

Date: July 25,2019 BEOH-2018-02

To:  Wisconsin Healthcare Providers. Infection .+ Local Health Departments, and
Tubal Health Agencies

From® Jonathan Meiman. MD
Chief Medical Officer and State Ocm\pm\mal a.ud Environmental Disease
Bureau of itional Health (BEOH)

Severe Pulmonary Disease Among Adolescents who Reported Vaping

PLEASE DISTRIBUTE WIDELY

During July 2019, § cases of severe pulmonary disease among adolescents were reported to the
Wisconsin Department of Health Services (DES). Patients resided in the counties of Milwaukee
Waukesha, and Winnebago and presented with respiratory symptoms including cough, shortness
of breath, and fafigue. Symptoms worsened over 2 period of days or weeks before admission to
the bosprl. Oher symproms epored by o prents inluded e, noresi, plemie chese
pain, nauses, and darrhea. Chest radiographs showed bilateral opacities, typically i the lower
Iobes, and CT imaging of the chest showed diffise ground-glass opacities, often with subpleural
sparing. Evahuation for infectious etiologies was negative in all patients. Some patients had
progressive respiratory comp Tequiring intubation but

improved with systemuc steroids,

DES s currently investigating the possible cause of these illnesses. All patieats reported vaping
in the weeks and months prior to hospital admission. The names and types of products used.
remam unknown, and patient imferviews are ongome. Climeians are encouraged to remain alert
for potential cases among persons presenting with progressive respiratory symptoms who report
a history of inhalation drug use, particularly vaping

Clinicians who become aware of cases similar to those described above are encouraged fo report

them to their local public health officer. DHS is actively tracking cases, and clinician assistance

is appreciated to determine the scape and cause of this disease cluster. For questions, please

contact Megan Elderbrook in the Bureau of Environmental and Oceupational Health at 608-266-
20 during business hours

dhs.wisconsingov
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Number of Cases

129

10

Timellne

FOR IMMEDIATE RELEASE

August 2, 2019

CONTACT: Jennifer Miller, 608-266-1683
Elizabeth Goodsitt, 608-266-1683

New Cases Identified in Investigation of Lung
Disease Among Teens and Young Adults Who
Reported Vaping
7/31: Illinois reports first case

8/2: Alert CDC

8/2: Press release: “we strongly urge people to avoid vaping”

DHS urges Wisconsinites to avoid vaping and e-cigarettes

CONTROL AND PREVENTION

Jul

Aug Sep Oct Mov Dec

Report Date, 2019



Number of Cases
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CENTERS FOR DISEASE
CONTROL AND PREVENTION
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Report Date, 2019



Number of Cases

129

10

Timelilne

FOR IMMEDIATE RELEASE

August 8, 2019

CONTACT: Jennifer Miller, 608-266-1683
Elizabeth Goodsitt, 608-266-1683

Older Age Groups Now Included in Investigation
of Lung Disease Among People Who Reported
Vaping

8/7: My first day of work!
8/8: National alert (“Epi-X”)

8/8: Press release #2: “patients have reported a variety of substances
including nicotine and THC, and we don’t yet know the cause”
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Report Date, 2019



Number of Cases
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CENTERS FOR DISEASE
CONTROL AND PREVENTION

8/20: Receive field support from CDC
8/23: First death reported in IL resident

8/25: CDC: 215 cases reported from 25 states

Jul

Report Date, 2019



Number of Cases

129

10

Timelilne

8/29: 32 confirmed cases in Wisconsin

8/29: Pressrelease #3:

FOR IMMEDIATE RELEASE

August 29, 2019

CONTACT: Elizabeth Goodsitt, 608-266-1683
Jennifer Miller, 608-266-1683

Majority of Wisconsin Lung Disease Patients
Who Reported Vaping Cite THC Products

Jul
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Sep Oct Mov Dec

Report Date, 2019



Number of Cases

129

10

Timellne
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9/6: NEJM: Case series of first 53 cases from IL and WI

u:% The NEW ENGLAND
& u.;? JOURNAL of MEDICINE

ORICINAL ARTICLE

Pulmonary Illness Related to E-Cigarette Use in Illinois and Wisconsin —
Preliminary Report

Jennifer E. Layden, M.D., Ph.D., Isaac Ghinai, M.B., B.S., lan Pray, Ph.D., Anne Kimball, M.D., Mark Layer, M.D., Mark Tenforde, M.D., Ph.D., Livia Navon, M.S.,
Brooke Hoots, Ph.D., Phillip P. Salvatore, Ph.D., Megan Elderbrook, M.P.H., Thomas Haupt, M.5., |effrey Kanne, M.D., et al.

Oct Mov Dec

Report Date, 2019



Number of Cases

129

10

Timelilne

9/11: Massive drug bust in Kenosha, WI

Brothers arrested after $1.5 million THC
cartridge operation discovered in Kenosha
County

Jul

Aug Sep Oct Mov Dec

Report Date, 2019



Number of Cases

129

10

Timelilne

9/17: CDC activates emergency operation center
. 9/11: 380 cases in 36 states
9/16: 505 cases in 38 states

9/24: 805 cases in 46 states, 12 deaths

CDC Recommends:
Don’t use any e-cigarette, or vaping, products.
Cause of outbreak still unknown.

The media wants you to think that '.
smoking is better for you.

THEY ARE LYING

BLACK MARKET CANNABIS VAPES
Are responsible for making people sick.

NOT NICOTINE E-CIGARETTES!

Jul Aug Sep Oct Mov Dec

Report Date, 2019



Number of Cases

129

10

Centers for Disease Control and Prevention

Morbidity and Mortality Weekly Report

E-cigarette Product Use, or Vaping, Among Persons with
Associated Lung Injury — lllinois and Wisconsin, April-September 2019

Isaae Ghinail; lan W. Pray?3"; Livia Navon!%; Kevin O'Laughlin®; Lori Saathoff-Huber!; Brooke Hoots%; Anne Kimball2; Mark W. Tenforde?;
Jennifer R. Chevinsky®; Mark Lay 3 Ngozi Ezike'; Jonathan Meiman?; Jennifer E. Layden®

Jul Aug Sep Oct Mov Dec

Report Date, 2019



Results

CDC Recommends:
Don’t use any e-cigarette, or vaping, products,
particularly those containing THC.

Cause of the outbreak still unknown.

U S—

. . . Dank Vapes -
86 patient interviews o]
complete orwnte {]
Moon Rocks -:l
0, Chronic Carts -j
79% male
Cookies -:l
Smart Carts -j
Median age: 21 years old -
(15_53) Dabwoods -j
Rove -]
. b Mario Carts -]
)
87/0 used THC Cartrldges 'g CaliforniaConﬁdentiaI-]
I;f‘? Cereal Carts -:l
89% of cartridges supreme 1]
purchased from “informal -
Smok
sources” o
uornn Urop
Naked 2 $
(V) §§ §
66% used Dank Vapes Solce i :

02479 w7 s Onest

13% used only nicotine



Number of Cases

129

10

Centers for Disease Control and Prevention

Morbidity and Mortality Weekly Report

E-cigarette Product Use, or Vaping, Among Persons with
Associated Lung Injury — lllinois and Wisconsin, April-September 2019

Isaae Ghinail; lan W. Pray?3"; Livia Navon!%; Kevin O'Laughlin®; Lori Saathoff-Huber!; Brooke Hoots%; Anne Kimball2; Mark W. Tenforde?;
Jennifer R. Chevinsky®; Mark Lay 3 Ngozi Ezike'; Jonathan Meiman?; Jennifer E. Layden®
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Number of Cases
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10/8: 1,299 cases in 49 states

10/22: 1,604 cases in 49 states, 26 deaths
* 86% used THC cartridges
l * 11% used only nicotine

I
CDC Recommends:
Don’t use any e-cigarette, or vaping, products,
particularly those containing THC.
Cause of the outbreak still unknown.

TR
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Report Date, 2019
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rinailng the cause: LabOoratory
evidence
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So Where is WSLH
in the EVALI
RESPONSE?

Finding the cause: Laboratory evidence

WISCONSIN STATE LABORATORY OF HYGIENE - UNIVERSITY OF WISCONSIN



WSLH Activities

- Initial screening of BAL
specimens
« QTOF testing

- Analytical Library focuse
on drugs, pesticides

- Early findings of THC
metabolites, treatment
drugs, pthalates

- Pthalates likely an artifact of
plastics used for BAL

 Drugs included steroids,
antibiotics, benzos, anti-
nausea drugs

34



WSLH Activities
FACILITATION
Worked closely with WDPH to coordinate

Submissions from LPH, LE, clinical labs, and
pathologists

Provided proper collection, packaging, and
shipment information

Directed samples to FDA, CDC (two branches)
Assisted with result interpretation

35




Vaping in WI
- Samples received:
~170 vaping pods, devices, cartridges
One package edibles, two dabs
One white grape flavored white owl cigar
Many examples of packaging

12 BAL specimens
Many more not retained

8 FFPE blocks
- 2 frozen lung tissue samples
1 hunk of brain tissue
1 each blood, plasma, sputum, nasal swab

- 2 LIMS, a BIG spreadsheet, DHS Redcap
database
36
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Vitamin E Acetate Testing
Developed and verified method (GCMS)
22 tested, quantified
Additional 30 pending

Qualitative, due to limited sample volume
None detected in nicotine-based products
None detected in 2018 products
Detected in 2019 products

Concentration range 25.6-37.2% w/v
Nationally, range~2-82%
Consistent with national observations

38




Finding the cause: Laboratory
FDA Product Analysis evi de nce

810 vaping products analyzed

51% of THC products (n=501) contained vitamin E
acetate

~20-60% VEA by volume
77% of cases had product with vitamin E acetate
No significant levels of other toxicants, pesticides,

metals, etcin THC or nicotine-containing products
&S




Finding the cause: Laboratory
evidence

Vitamin

E

| 450mg (10001U) "




Finding the cause: Laboratory
evidence

100% (29 of 29) of case-associated BAL fluids
contained Vitamin E acetate

Evaluation of Bronchoalveolar Lavage Fluid from Patients in
an Outbreak of E-cigarette, or Vaping, Product Use—
Associated Lung Injury — 10 States, August—October 2019

Centers for Disease Control and Prevention

M'orb'ldiiy and Mdrlali(y Weekly Repbh



Finding the cause: Laboratory
evidence

HONEYCUT

‘‘‘‘‘‘‘‘‘‘

OOOOOO

Vitamin E acetate
 Added as diluent to THC oils in late 2018*

*Leafly.com - https://www.leafly.com/news/health/toxic-vaping-
vapi-evali-lung-injury-rise-and-fall-of-vitamin-e-oil-honey-cut



https://www.leafly.com/news/health/toxic-vaping-vapi-evali-lung-injury-rise-and-fall-of-vitamin-e-oil-honey-cut

Finding the cause: Laboratory
evidence

SPECIAL REPORT

Syndromic Surveillance for E-Cigarette, or Vaping,
Product Use—Associated Lung Injury

Age (yr)
—0-9  — 20-29 40-49 — 60-69 — =80
— 10-19 30-39 50-59 = 70-79
600 Peak:
Sept. 8, 2019
500
"
HONEYCUT @ o o o o Ages 10-19 yr
- 4 2 ./ [ED visits, nationwide
w
HONEY § 5
( 3 300-
c U T agHATomEs =
g
DILUTING AGENT 3 200_ 4 Ages 20*29yr
NO VG « NO PG NO MCT g
Ilvl-:l'llllﬂtl A 8
100+ Ages 30-39 yr
O—J A o ,- ¢ St J RO T ‘J’~I = -'.A Acsige’ ) JI o ATA, ~
anuary uly anuary uly anuary uly
Vitamin E acetate 2017 2017 2018 2018 2019 2019 +

 Added as diluent to THC oils in late 2018*

*Leafly.com - https://www.leafly.com/news/health/toxic-vaping-
vapi-evali-lung-injury-rise-and-fall-of-vitamin-e-oil-honey-cut



https://www.leafly.com/news/health/toxic-vaping-vapi-evali-lung-injury-rise-and-fall-of-vitamin-e-oil-honey-cut

Finding the cause: Laboratory
evidence

SPECIAL REPORT

Syndromic Surveillance for E-Cigarette, or Vaping,

Law enforcement Seizures (WI / MN*) Product Use—Associated Lung Injury
— 0-9 - 20-29 i 1(5y0r149 — 60-69 — =80
° 201 9. VEA detected 600 - 10-19 30-39 50-59 =—— 70-79 Peak:
' ED visits, nationwide L b

« 2018: VEA not detected 556
:‘;g Ages 10-19 yr
a 4004
S i
g
‘g 200 Ages 20-29 yr
’ 100 Ages 30-39 yr

January July January July January July

2017 2017 2018 2018 2019 2019 +

*MMWR: https://www.cdc.gov/mmwr/volumes/68/wr/mm6847e1.htm?s cid=mm6847e1 w


https://www.cdc.gov/mmwr/volumes/68/wr/mm6847e1.htm?s_cid=mm6847e1_w

Wisconsin

Winding down...

104 confirmed or probable cases

As of 1/22:
No deaths

$8SE7) JO Jaguunpy

Report Date, 2019



Winding down...

250

In the U.S.

200 +

As of 1/22:

2,668 cases

| patients

60 deaths CDC Recommends (12/13/2019):

-The specific cause of EVALI is unknown
-VEA has been detected, but more than one compound could be causing EVALI
-Continue to refrain from use of all e-cigarette or vaping products

lllllllllll
10 17 |3 17 3 |14 28 |12 26 |9 23 |7 21 4 18 1 15 28 |13 27 |10 24 |8 22 |5

Mar Aug Sep

2019 2020
Week of admission



In the U.S.
As of 1/22:
2,668 cases

60 deaths

Winding down...

No. of EVALI patients

250

200 +

UPDATE — January 17", 2020
-Do not use THC-containing vaping products
7 -Do not add VEA to vaping products

LANLE B I LN R B B B I L}
10 17 |3 17 3 |14 28 12 26 9 23 7 21 4 18 1 15 28 |13 27 |10 24 8 22 5
Feb Mar Jun Jul Aug Sep

2019 2020

Week of admission



Role of clinical labs

Detection of vitamin E acetate in BAL fluid was the key to solving the outbreak

) Wisconsin State Prof, James J. Schaucr, PHLD, Dircctor
DEL Kurtyez, MD,, Medical Director

) Laboratory of Hygiene ;i oo
o7 UNIVERSITY OF WISCONSIN-MADISON  Madison Wi 53707-7996

Identify case-associated samples

Wisconsin State Laboratory of Hygiene
Vaping solution sample submission form

Retain samples

Patient 1D #
°
S lp t O WS l 4 H Patient DOB: Contact Phone Number:
=™ Submitter Specimen ID: Contact cmail address
{15 - Note: please provide a separate sheet for cach
/| A sample submitted.
i ~g,, Date Collected: /|
1 Case info, descriptive info, or other comments

Send to:

Wisconsin State Lab of Hygiene

Attn: Noel Stanton / Meshel Lange

Chemical Emergency Response Dept.

2601 Agriculture Dr.

Madison WI 53718

For questions pléase contact:  Noel Stanton Meshel La
@8-n46251 -




Challenges for clinical labs

Short retention time for clinical specimens (~7 days for BAL)

Communication between clinical team and lab

EVALI was not standardized with a test or “flag”

LRGN 3 pe
'W)) Wisconsin State Prof, James J. Schaucr, PHLD, Dircctor

\ DL Kurtycz, M., Medical Director
\

\W/ Laboratory of Hygiene 5.1 (i
\:"/' UNIVERSITY OF WISCONSIN-MADISON  Madison W1 53707799

ASE

—

Wisconsin State Laboratory of Hygiene
Vaping solution sample submission form

Patient Name (if available): Submitter:

Patient 1D #

Patient DOB: Contact Phone Number:

Submitter Specimen ID: Contact email address
Note: please provide a separate sheet for cach
sample submitted.

Date Collected: P

Case info, descriptive info, or other comments

Send to:

Wisconsin State Lab of Hygiene
Attn: Noel Stanton / Meshel Lange
Chemical Emergency Response Dept.
2601 Agriculture Dr.

Madison WI 53718

For questions please contact: Meshel Lange

Noel Stanton
(608)-224-6251 (608)-263-6428
Nocl a feshel lange@slh.wiss.cd




Continuing work...

Pathology studies to understand
mechanism of lung injury

What about the 10% of cases reporting
only nicotine use?




Contlnuiling work.

Lots of questions about policy and regulation of vaping industry...
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LRN-C — The Laboratory Response

Network for Chemical Events
Chemical Threat Response
Responder support, unknown substances

Clinical testing for exposure to WMD &
threat agents

- E.g. nerve agents, vesicants, CN, metals,
volatiles, amanitin, ricin & abrin, others

Labs classified by level

- WSLH is a level 1 response lab
CDC surge capacity lab

- ASAP testing of 1000 patients

- Development of tests to address
chemical exposures, e.g.
brodifacoum

WISCONSIN STATE LABORATORY OF HYGIENE - UNIVERSITY O



Thanks!
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Novel Coronavirus (2019-nCoV) AR \isconsin state

from Wuhan China R ebomony ortygiene

* 2019 — nCoV is a newly emerging * Testing is available at the CDC.

respiratory virus with >300 new > Check their website for the most
infections and 6 deaths. Cases up to date guidance.

have been identified in 5 »Samples for testing must:
countries, including the US. <*Have DPH approval

+*Have PUI form

* If you have a suspectéoatient, *“*Be sent through WSLH

contact our State Epidemiologists _
at the Division of Public Healt * If you have questions about
(DPH) for information, testing how to submit samples for
approval, and for a PUI form. testing, contact WSLH
» Tom Haupt or Anna Kocharian Customer Service.
<*608-267-9003 main line »1-800-862-1013

+*608-258-0099 after hours



