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Abstract

Electronic cigarettes are devices that deliver nicotine to the user by heating an e-liquid.
In Canada, the Tobacco and Vaping Products Act became law on May 23, 2018. The
purpose of this study was to describe the cases of injuries and poisonings associated
with e-cigarette and vaping substances that presented to Canadian emergency depart-
ments within the electronic Canadian Hospitals Injury Reporting and Prevention
Program network between 2011 and 2019. A total of 68 cases were retrieved (54.4%
males). Of the 68 cases, 8 occurred between 2011 and 2014, while 35 (51.5%) occurred
in 2018 or 2019. Ingestions, inhalations and burns were observed.
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Introduction

Electronic cigarettes (e-cigarettes) are devices
that deliver nicotine, via an aerosol, to the
user by heating an e-liquid that contains
propylene glycol, nicotine and flavouring
agents."* These devices were invented in
the early 2000s in China and began to
gain prominence in the North American
marketplace in 2013, when the large
tobacco companies entered the market.!

The prevalence of e-cigarette use among
youth in Canada has increased between
2013 and 2018.3* Reid et al.’ indicated that
in 2013, 8.5% of Canadians aged 15 years
and older reported ever having tried an
e-cigarette (1.8% reported use in the last
30 days). Prevalence was highest among
youth aged 15 to 19 years (19.8% ever;
2.6% past 30 days). Hammond et al.*
reported on vaping from a more recent
survey of adolescents aged 16 to 19 years;
in 2018, ever-prevalence was 37.0% and
past-30-day use was 14.6%.

In Canada, the Tobacco and Vaping Products
Act® (TVPA) became law on May 23, 2018.

The TVPA replaced the Tobacco Act, which
governed how tobacco products were sold,
labelled, produced and promoted. Adults
can now legally get vaping products with
nicotine. In addition to the TVPA, vaping
products are also subject to the Canada
Consumer Product Safety Act,® the Food and
Drugs Act’” and the Non-smokers’ Health
Act.*® Despite the TVPA becoming law only
recently, there is evidence that vaping prod-
ucts containing nicotine were available at
least three to four years prior to 2018.101!

A recent outbreak in the United States of
pulmonary illness associated with vaping
has heightened awareness of the potential
hazards associated with e-cigarette use.!
While these cases would not necessarily
be captured in an emergency department
injury and poisoning surveillance system
due to their differing presentation, there
are reports of other injuries and poison-
ings that have been associated with vap-
ing devices, including ingestions resulting
in nicotine exposure by young children.!3!>
These reports included a fatality,'® inten-
tional ingestions,'” inhalation effects'® and
burns due to explosions.!81?

Highlights

e Of 68 cases of injury or poisoning
due to e-cigarette use or vaping
between 2011 and 2019, 54.4%
involved males.

e Of the 68 cases, 8 occurred between
2011 and 2014 while 35 (51.5%)
occurred in 2018 or 2019.

e The annual percent change (APC)
was 50.7% (95% CI: 15.9-96.1).

e Children under 5 years of age who
either ingested the e-juice or vap-
ing liquid or inhaled from the device
accounted for 52.9% of incidents.

e In two cases, the device’s battery
exploded in the pocket of an adult
male, causing a burn to the thigh.

e There were 3 traumatic brain inju-
ries as a result of a fall subsequent
to vaping.

The purpose of this study was to describe
the circumstances of injuries and poison-
ings associated with e-cigarette and vap-
ing substances that presented to Canadian
emergency departments within the elec-
tronic Canadian Hospitals Injury Reporting
and Prevention Program (eCHIRPP) net-
work between 2011 and 2019.

Methods

Data source

The electronic Canadian Hospitals Injury
Reporting and Prevention Program
(eCHIRPP) is an injury and poisoning sen-
tinel surveillance system operating in
11 pediatric and 8 general hospitals across
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Canada. The eCHIRPP is managed by the
Public Health Agency of Canada (Centre
for Surveillance and Applied Research).?

Extraction of cases

We searched the eCHIRPP database for
cases (all ages) of injuries and poisonings
related to e-cigarette and vaping substance
use entered into the system between
1 April, 2011, and 4 October, 2019. Cases
were identified using eCHIRPP factor
codes “858F:e-cigarette” or “859F:e-cigarette
fluid” and a bilingual text-based search of
the eCHIRPP narrative fields (Narrative,
Product, Substance ID) using a list of
slang and brand-name terms such as:
“Ecig”, “e-cig”, “nicotine”, “Vapouriz”,
“e-juice”, “JUUL”, “lene glycol” and
“myblu”. The full list of search terms is
available upon request. We cleaned the
data by mining the narrative fields using
practical extraction and report language
(Perl) regular expressions* in SAS 9.4
(SAS Institute Inc., Cary, NC, USA). The
clean dataset was manually reviewed and
coded with further circumstantial detail.
The temporal trend was assessed using
Joinpoint software.?

Results

We retrieved a total of 68 cases, of which
37 (54.4%) involved males. In the emer-
gency department 26 patients (38.2%)
were held for prolonged observation and
2 were admitted to hospital.

Of the 68 cases, 8 occurred between 2011
and 2014, while 35 (51.5%) occurred in
2018 or 2019. Figure 1 shows the trend
over time and the results of the Joinpoint
analysis. Since there was one case in 2011
and there were none in 2012, the analysis
was limited to 2013 to 2019. The annual
percent change (APC) was 50.7% (95%
CI: 15.9-96.1). The number of cases were
normalized to the proportion of eCHIRPP
cases (per 100 000) in the same year.

Table 1 describes the circumstances and
the injuries and poisonings associated
with electronic cigarettes and vaping
devices. Children under 5 years of age
who either ingested the e-juice or vaping
liquid or inhaled from the device accounted
for 52.9% of incidents. A smaller number
of children and youth aged between 5 and
19 years also ingested the vaping fluid;
however, youth at this age vape (either
with or without cannabis) and therefore
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FIGURE 1
Emergency department presentations for e-cigarette/vaping-related injuries
and poisonings, eCHIRPP, 2013-2019

40

Bl Observed
35 —

e Joinpoint model

30

25

APC = 50.7% (15.9-96.1)"
20

15

/

Number of observed cases

10

"

2013 2014 2015

2016

2017 2018 2019°

Abbreviations: APC, annual percent change; eCHIRPP, electronic Canadian Hospitals Injury Reporting and Prevention Program.
Note: Normalized proportion: number of cases/total number of cases in eCHIRPP in the given year (x 100 000).

22019 is incomplete.
* Significant at a = .05.

may experience inhalation effects (as did
18 of the cases in our study).

In two cases, the device’s battery exploded
in the pocket of an adult male, causing a
burn to the thigh. The 68 patients suffered
71 injuries (3 had a second injury). There
were 3 traumatic brain injuries as a result
of a fall subsequent to vaping.

Discussion

In addition to the usual potential health
effects of vaping, it is clear that injuries
and poisonings related to vaping are a real
concern. The large annual percent change
depicted in Figure 1 likely reflects the
increased marketing exposure of these
devices in recent years, although increased
awareness may also have contributed to
the inflection. However, given the proxim-
ity of the May 2018 law to the cut-off date
of the current study, changes may not be
detectable and would require a longer
post-law surveillance period.

Nicotine poisoning in children became an
issue in the early 1990s, when transder-
mal nicotine patches became available in
the US.» With the increasing prominence
of e-cigarettes, the issue has re-emerged.”"
Because of their increased exposure to
e-liquids and vaping devices, children under
S years of age are at risk for unintentional

ingestion or inhalation, resulting in a poi-
soning diagnosis. While these cases are
overrepresented in this study due to the
predominance of pediatric hospitals in the
eCHIRPP system, it is still an important
issue that requires continued surveillance.
The study by Chang et al.!® in the United
States showed an increase in such cases
between 2013 and 2015, and then a
decrease to 2017. These researchers indi-
cated that the Child Nicotine Poisoning
Prevention Act of 2015,* which became
effective in 2016 and which required child-
resistant packaging for liquid nicotine,
may have in part contributed to the aware-
ness of state and federal legislation. While
packaging/labelling requirements were
being enforced since May 23, 2018, Health
Canada published new regulations for the
labelling and packaging of vaping prod-
ucts in December 2019.% Continued sur-
veillance will be essential if we are to
assess the effects of legislative measures.

A Canadian survey of pediatricians'® reported
85 ingestion cases among children aged
from 1 to 4 years and 135 cases of inhala-
tion among youth aged 15 to 19 years.
The difference between the results of this
survey and the current study may be due
to the fact that they each cover different
points of care (ED vs. physician’s office),
although there will have been some
overlap. Also, eCHIRPP underrepresents
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TABLE 1

Characteristics of injuries and poisonings associated with e-cigarettes and vaping

Characteristics Counts Example narrative?
Circumstances
04 years 37
Unintentional ingestion of vaping soltstion 31 Z:;l:lrgldsivr\l/ict:”open bottle of e-cigarette solution. Drank entire bottle of solution and has been
Sucked/inhaled on vaping device 5 “Playing at home and mom found sucking on an e-cigarette.”
iy AR e e 1 ;l;lgagrl[:g with e-cigarette. Dad was cleaning e-cigarette and had it apart. Child put ring on
5-14 years 14
Vaping nicotine—felt ill 5 “Nicotine poisoning from vaping all day with friends.”
Vaping cannabis/marijuana—felt ill 4 “Smoking friend’s e-cigarette. Took puff of vaporizer cigarette. It was laced with marijuana.”
Unintentional ingestion of vaping solution 3 Z\ccigadrir::’lI;’nzafoi;:o:ill)lli:l::gsiIfti)e;:)gjtrﬁgi;i.l,,into LI BRI
Other or unknown circumstances 2 “Attending house party. Drinking. Vaping. Highly intoxicated.”
15-19 years 15
Vsing sl G e gL et st ok THC ol e St
Vaping nicotine—felt ill 3 “He was vaping, using nicotine. Felt nauseated and dizzy.”
Unintentional ingestion of vaping solution 2 “Ingested ‘purple glide’ vape juice.”
Vaping and using other substances 2 “Vaping with cannabis, and using LSD.”
Intentional self-harm 1 “Vaping marijuana, threatening suicide.”
Swallowed piece of vaping device 1 “Vaping; piece of device broke off and he swallowed it.”
30-49 years 2
Battery exploded in pocket 2 “Walking, battery of his vaping device exploded in his front pocket.”
Injuries and poisonings 710
Poisonings 55 “Swallowed nicotine e-juice.”
Traumatic brain injury 3 “Was vaping with THC; stood up and fainted; fell to the floor and struck head.”
Thigh burn 2 “Walking, battery of his vaping device exploded in his front pocket.”
FB in alimentary tract 1 “Vaping; piece of device broke off and he swallowed it.”
el iy P 1 ;l;lgaeyru:g with e-cigarette. Dad was cleaning e-cigarette and had it apart. Child put ring on
No injury or poisoning detected 5 “In store, had been vaping marijuana; fainted and hit head on counter.”
Unknown 4 “Playing. Took a sip of liquid for e cigarette. She was shaking, parents called poison control.

Called paramedics. No shaking when they arrived.”

Abbreviation: FB, foreign body.

Note: There were no cases among people aged 20-29 years.
? Identifying information has been removed.

b3 patients had a second injury.

older teenagers who may go to a general
hospital.

In this study, two cases of burns due to
explosion or overheating of the device
were identified. Both incidents resulted in
a burn to the thigh. There have been other
reported cases of significant burns to the
face, mouth, thigh and genitalia.'®! Given
the array of newer products appearing
on the market, some with the ability to
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change the power capacity and voltage,?
this aspect of injury due to e-cigarette use
warrants serious attention.

Injuries and poisoning associated with
e-cigarettes can be very serious, especially
among children and adolescents. Ongoing
surveillance is necessary to profile the
Canadian experience and identify emerg-
ing trends. Since new brands with unique
names are regularly introduced into the

market, a continued evolution of the search
strategy is necessary to accurately monitor
these cases.

Strengths and limitations

The eCHIRPP narrative provides contex-
tual information not available in admin-
istrative data sources. This additional
information allows deeper analysis and
can highlight opportunities for prevention.
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However, eCHIRPP does not capture all
incidents in Canada, only those present-
ing to the participating emergency depart-
ments. Because most of the eCHIRPP
hospitals are pediatric (usually located in
major cities), certain groups are under-
represented in the data, including rural
inhabitants (including some Indigenous
peoples), older teens and adults. Also,
while eCHIRPP captures people who are
dead-on-arrival at the hospital, those who
died at the scene or later in hospital are
not included (although there have not
been any deaths associated with vaping in
Canada). In addition, patients who bypass
the ED registration desk for immediate
treatment may not be captured, as well as
those who do not complete an injury/
poisoning reporting form.

Conclusion

Injuries and poisonings related to e-ciga-
rettes range from ingestions in young chil-
dren to inhalation effects in adolescents
and burns related to device explosion.
Continued monitoring of the eCHIRPP text
fields can help to focus mitigation efforts.
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