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Electronic cigarettes (e-cigarettes), also called vapes, e-hookas,
vape pens, tank systems, mods, and electronic nicotine delivery
systems (ENDS), are electronic devices that produce an aerosol
by heating a liquid typically containing nicotine, flavorings,
and other additives; users inhale this aerosol into their lungs (7).
E-cigarettes also can be used to deliver tetrahydrocannabinol
(THC), the principal psychoactive component of cannabis
(1). Use of e-cigarettes is commonly called vaping. Lung
injury associated with e-cigarette use, or vaping, has recently
been reported in most states (2—4). CDC, the Food and Drug
Administration (FDA), state and local health departments,
and others are investigating this outbreak. This report provides
data on patterns of the outbreak and characteristics of patients,
including sex, age, and selected substances used in e-cigarette,
or vaping, products reported to CDC as part of this ongoing
multistate investigation. As of September 24, 2019, 46 state
health departments and one territorial health department
had reported 805 patients with cases of lung injury associated
with use of e-cigarette, or vaping, products to CDC. Sixty-
nine percent of patients were males, and the median age was
23 years (range = 13-72 years). To date, 12 deaths have been
confirmed in 10 states. Among 514 patients with information
on substances used in e-cigarettes, or vaping products, in
the 30 days preceding symptom onset, 76.9% reported
using THC-containing products, and 56.8% reported using
nicotine-containing products; 36.0% reported exclusive use
of THC-containing products, and 16.0% reported exclusive
use of nicotine-containing products. The specific chemical
exposure(s) causing the outbreak is currently unknown. While
this investigation is ongoing, CDC recommends that persons
consider refraining from using e-cigarette, or vaping, products,
particularly those containing THC. CDC will continue to
work in collaboration with FDA and state and local partners
to investigate cases and advise and alert the public on the
investigation as additional information becomes available.

State health departments, the Council of State and Territorial
Epidemiologists (CSTE), and CDC have developed definitions

860 MMWR / October 4,2019 / Vol.68 / No.39

for confirmed and probable cases* and medical chart abstrac-
tion and case interview forms. The case definition, forms,
and instructions for reporting cases were disseminated to all
state health departments in late August 2019. Patients with
cases of lung injury associated with e-cigarette use, or vaping,
had 1) a history of e-cigarette use, vaping, or dabbing (vaping
concentrated marijuana) within 90 days before symptom onset;
2) imaging studies showing lung injury; 3) absence of evidence
of infection (confirmed cases) or infection not thought to be
the sole cause of the lung injury or infectious disease testing
not performed (probable cases); and 4) absence of alternative
plausible diagnoses. Most states are reporting case counts to
CDC as case status is determined; however, it can take up to
several weeks to complete and submit information from medi-
cal chart abstraction and interviews. Additional time might be
required after the information is submitted to CDC to clean
and standardize data submitted in different formats. This report
summarizes patterns of the lung injury outbreak and charac-
teristics of cases reported to CDC, including demographic
characteristics and selected substances used by patients.

As of September 24, 2019, 805 cases of lung injury from 46
states and one territory had been reported to CDC (Figure 1).
Among the 805 cases reported, basic patient data (i.e., demo-
graphics and dates of symptom onset and hospitalization) were
received for 771 (96%) patients. Ninety-one percent of patients
were hospitalized. Median duration between symptom onset
and hospitalization was 6 days (range = 0—158 days) (Figure 2).
Although some cases occurred during April-June 2019, the
number of cases began increasing in early July. The decline in
reporting of onset dates and hospitalizations in the most recent
3—4 weeks is the result, in part, of a lag in reporting; there is
no evidence that occurrence of lung injury cases is declining.

Sixty-nine percent of patients were male (Table). Median age
was 23 years (range = 13—72 years); 61.9% were aged 18-34 years,
and 16.2% were aged <18 years. Among the 12 deaths reported

* https://www.cdc.gov/tobacco/basic_information/e-cigarettes/assets/2019-Lung-
Injury-Surveillance-Case-Definition-508.pdf.

TCDC determined the intent of this project to be public health practice for
disease and injury control; thus, the activity is not research involving human
subjects and Institutional Review Board approval was not required (OMB
No. 0920-1011).
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to CDC, 58% occurred in men, and the median age was 50 years
(range = 27—71 years). Among a subset of 514 patients (63.8%)
for whom information on substances used in e-cigarettes, or
vaping, products was available, 395 (76.9%) reported using
THC-containing products, and 292 (56.8%) reported using
nicotine-containing products in the 30 days preceding symptom
onset; 210 patients (40.9%) reported using both THC-containing
and nicotine-containing products, 185 (36.0%) reported exclu-
sive use of THC-containing products, and 82 (16.0%) reported
exclusive use of nicotine-containing products.

Discussion

E-cigarettes were introduced to the U.S. market in 2007
(7). In 2018, 20.8% of high school students reported current
e-cigarette use (5). E-cigarette use is markedly lower among
U.S. adults than among youths; in 2018, only 3.2% of adults
currently used e-cigarettes, with higher prevalences among
persons aged 18-24 years (7.6%) and 25-34 years (5.4%) than
among older age groups (6). Approximately three fourths of
patients in this investigation were aged <35 years. In the general
U.S. adult population, current e-cigarette use is slightly higher
among males than females for both adults and youths (6);
in the present investigation, approximately seven in 10 cases
occurred in males. In this investigation, 62% of patients were
aged 18-34 years; this is consistent with the age group with
highest reported prevalence of marijuana use in the preceding
30 days in the United States (7).

THC-containing and nicotine-containing products were
the most commonly reported substances used in e-cigarettes,
or vaping products, by patients. Specific data on use of THC
in e-cigarettes, or vaping products, in the general population
is limited; among U.S. middle and high school students in
2016 who had ever used an e-cigarette, 30.6% reported using
THC in an e-cigarette (33.3% among males and 27.2% among
females) (8). Among adults who reported using marijuana in
2014, 9.9% reported consuming it via a vaporizer or other elec-
tronic device (11.5% among men and 7.8% among women)
(9). In a recent study of college students, approximately 75%
of those who had used substances other than nicotine in e-cig-
arettes reported using marijuana or THC-containing products
in an e-cigarette (/0). Because information about substance
use in this investigation was self-reported, the information is
not available for some cases because of the time required for
completing and reporting patient interviews, inability to con-
duct interviews (e.g., patient refusal, loss to follow-up, persons
who were too ill or died before they could be interviewed) and
missing data for certain variables (e.g., patient refusal to answer
certain questions). In addition, patients might not always know
what substances they use or might be hesitant to reveal use of
substances that are not legal in their state.
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FIGURE 1. Number of cases of lung injury associated with e-cigarette
use, or vaping (n =805) — United States, including two territories, 2019
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Abbreviations: DC = District of Columbia, PR = Puerto Rico; VI = U.S.Virgin Islands.

* As of September 24,2019, 1-9 cases had been reported by 23 states and one
territory; 10-29 cases had been reported by 14 states; 30-49 cases had been
reported by five states; 50-99 cases had been reported by four states, and
0 cases had been reported by four states and DC. Additional cases being
investigated are not reflected on this map.

Continued monitoring of patient case counts and charac-
teristics, as well as substances used with e-cigarette, or vaping,
products, is critical to informing the ongoing investigation and
helping to identify the cause. CDC and state health depart-
ments continue to collect and analyze epidemiologic data to
better understand what types of devices and products patients
are using (e.g., cartridges and e-liquids), the source of products
or location where they were obtained, and the patterns (e.g.,
duration and frequency) of specific product use. Given the vast
number of chemicals used in e-cigarette, or vaping, products,
it is important to link epidemiologic data with findings from
laboratory analyses of products and clinical specimens from
patients. Federal, state, and private laboratories are working to
collect and analyze products obtained from patients with lung
injury associated with e-cigarette use, or vaping. In addition,
CDC, clinical, and public health laboratories are collecting
clinical specimens for future targeted analyses of substances
identified in product samples.

The specific chemical exposure(s) causing this outbreak
is unknown at this time. National data to date show that
most lung injury patients with data on substance use report
using THC-containing products with or without nicotine-
containing products, although some patients report using
only nicotine-containing products. While this investigation is
ongoing, CDC recommends that persons consider refraining
from using e-cigarette, or vaping, products, particularly those
containing THC. Persons who continue to use e-cigarettes
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FIGURE 2. Dates of symptom onset (n = 590) and hospital admission (n = 674) among patients with lung injury associated with e-cigarette use,

or vaping — United States, March 31-September 21,2019
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or vaping products should carefully monitor themselves and
seek medical attention immediately if they have symptoms Summary

consistent with those described in this outbreak.

Regardless of the investigation, e-cigarettes, or vaping prod-
ucts, should never be used by youths, young adults, pregnant
women, or by adults who do not currently use tobacco prod-
ucts (2). Adults who use e-cigarettes because they have quit
smoking should not return to smoking combustible cigarettes.
In addition, persons who use e-cigarettes or vaping products
should not get them from informal sources or off the street
and should not modify e-cigarette, or vaping, devices or add
any substances that are not intended by the manufacturer.
Both THC-containing and nicotine-containing e-cigarette,
or vaping, products purchased legally within states might also
contain harmful substances (1); it is difficult for consumers
to know what is in these products, and full ingredient lists are
typically not available. THC use has been associated with a
wide range of health effects, particularly with prolonged heavy
use. The best way to avoid potentially harmful effects is to not
use THC, including through e-cigarette, or vaping, devices.
Persons with marijuana use disorder should seek evidence-based
treatment by a health care provider.

This investigation is ongoing. CDC will continue to work in
collaboration with FDA and state and local partners to investi-
gate cases and advise and alert the public on the investigation
as additional information becomes available.

Sheeps://www.cdc.gov/tobacco/basic_information/e-cigarettes/severe-lung-
disease/need-to-know/index.html.

Yhttp://nationalacademies.org/hmd/reports/2017/health-effects-of-cannabis-
and-cannabinoids.aspx.
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What is already known about this topic?

Lung injury associated with e-cigarette use, or vaping, has
recently been reported in most states. CDC, the Food and Drug
Administration, and others are investigating this outbreak.

What is added by this report?

Among 805 cases reported as of September 24, 2019, 69% were
in males; 62% of patients were aged 18-34 years. Among
patients with data on substances used in e-cigarettes, or vaping
products, tetrahydrocannabinol (THC)-containing product use
was reported by 76.9% (36.0% reported exclusive THC-product
use); 56.8% reported nicotine-containing product use (16.0%
reported exclusive nicotine-product use).

What are the implications for public health practice?

The cause of the outbreak is unknown. While this investigation
is ongoing, CDC recommends that persons consider refraining
from using e-cigarette, or vaping, products, particularly those
containing THC.
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TABLE. Number of patients with lung injury associated with
e-cigarette use, or vaping (n =771), by demographic and substance

use characteristics — United States, 2019

Characteristic No. (%)
Demographic (n=771)*

Sex

Male 531 (68.9)
Female 234 (30.4)
Missing 6(0.8)
Age group (yrs)

<18 125 (16.2)
18-24 293 (38.0)
25-34 184 (23.9)
35-44 93 (12.1)
>45 42 (5.5)
Missing 34 (4.4)

Substances used in e-cigarette, or vaping, products (n = 514)"
THC-containing products

Yes 395 (76.9)
No 96 (18.7)
Unknown/Missing 23 (4.5)
Nicotine-containing products

Yes 292 (56.8)
No 173(33.7)
Unknown/Missing 49 (9.5)
Cannabidiol (CBD)

Yes 89(17.3)
No 265 (51.6)
Unknown/Missing 160 (31.1)
Synthetic cannabinoids

Yes 4(0.8)
No 289 (56.2)
Unknown/Missing 221 (43.0)
Flavored e-liquids$

Yes 102 (19.8)
No 132 (25.7)
Unknown/Missing 280 (54.5)

Abbreviation: THC = tetrahydrocannabinol.
* Patients for whom basic demographic information was submitted to CDC.

T patients for whom information was available on use of either nicotine-

containing or THC-containing substances.

§ Flavored products that contain water, food-grade flavoring, propylene glycol,

vegetable glycerin, nicotine, THC, or CBD.
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