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Purpose: Acute nicotine poisoning by liquid nicotine in electronic cigarettes is becoming an increasing problem worldwide. The
current systematic review aimed to determine the harm of acute nicotine poisoning by reviewing published case reports.

Methods: An online literature search with PubMed, Embase, Cochrane Library, and KoreaMed database was performed to identi-
fy relevant studies addressing acute nicotine poisoning with electronic cigarettes. Two investigators searched the case reports writ-
ten in English or Korean.

Results: Twenty-six cases were included in this study. The routes of intoxication included ingestion in 18 cases, intravenous injec-
tion in three cases, subcutaneous injection in two cases, and ocular exposure in two cases. Ten cases had a cardiac arrest, and
seven of them died. Seven out of 12 cases with intentional poisoning had a cardiac arrest. Nine children under 18 years were
reported, and three of them had a cardiac arrest. Sixteen cases without a cardiac arrest recovered well, except for one case with
sudden sensorineural hearing loss.

Conclusion: The authors reviewed the risks of electronic cigarette liquid in terms of acute poisoning through a systematic review.
The nicotine solution of an e-cigarette can be life-threatening in cases of acute poisoning. Therefore, active emergency treatment
with early recognition is necessary. In addition, various management methods and regulations for preventing acute nicotine poi-
soning, such as restriction of distribution and nicotine concentration, should be considered.

Key Words: Nicotine, Poisoning, Electronic nicotine delivery systems, Systematic review

M E

F3 el g Gl 20417100 Sofeh Axpgl, 7hdgu) §ow Askata ek 2003
A e AAghie Uses 7S 718AE olgalA dol2E FE = vhso] F¢

st AR, e A4 A ARS-E-2 2018 A1olA 4.3%, HAd 011*1 27%2 B
T QrH? A old A7 e] Yl IA AW, &4 FEo g BEst 4o MEMEZ 4 2

MeA 29T HF=Z 211
Ao alake] Azpdul #3 H 2 EVALL E-cigarette or Vaping product use Associated OE MEatA tgﬂ_r%aglgﬂ}
Lung Injury)& H]53te] theal A7)ol ofakS nA|H, £ sPgolu} ZAla Fo] B Tel: +82-2-2019-3030
DEQP. 1283 FA FEL oA o g £ 25T AN A =& E o] WAsict  Faxt +82-2-2019-4820

e

Aol Agsh] 13 BAo R el §os Tuid 5 QU HEAl, defe] oy m  FTAF emser@yuneac
A3t b2 Ao Qg PSS Zeluart Boltm gick R W Aol T =aok a0004 58 152
W8 $91g o] 531 AQIAHI] WolA ALe] 5 2% ahech 134 A2k 20204 58 202

oldll AAEL A7l AEE 20039 19 o] FRE 20201 3974A) Fufje] kg M S 20204 8 4

51



JKSCT 2020;18(2):51-56

ARl 35 Fase] AAA 12 Bl A4 4
crofoll] A gl golol o ol i Abate] o3
Fol 771 ;o] gl 5ol HIs) YIEHTA 02 of
Aol A3kg Zelsherhs ol A sheirt

3

2
HJz Ko

=)

CH&fat &'
£ A7 2l tid AAA 23 Fez A= 2

N

dlo] Ao oglolg &3 PubMed, Embase, Cochrane
library, KoreaMed databaseZ A3}t 8 24 dole
o2 2t equice, e-liquid, e-cigarette liquid, electronic
cigarette, electronic nicotine delivery system, nicotine refill
liquid, refill solution, 74 7]7H2 2003\d 195 2020 3
AR, TR AL T el ATATL S 02 Al
sfienl oi7lo] UAsA) g BaFol tlaNE o2 %
sho] 4% Fyarat

AuslEe A48 B8 FolA A Solol ojg F4
5% DA OF A72 Al B WA A% 25
W3 ol AAehils BEE QA Sl o, AR
AEste] YHENLHOT FA FE3} Felo] YA 2
aoirk. Alel 71 e 1) b Aashieh Bl gl &
&, 2) 54 F50] ohd AW A F)old &3EHE F)ell

R

40 1o o

PubMed: 365

A 2, 3) FHoY A 5 Feloll i A ARt 7
53 3, 4 FAAH Ba 5 8l 54 T5 257} °f
FolAA| 2 2, 5) gol, T=o] o]l e g dojz &4
H 2y, 0 3] 25 5 A=A Aot Seial &
dHe BHoR st TEE BHe AAs A, AdHdE
A FuEdS HEsto] Wl o] glow 371519

Zb FRS0MM 2 E Fale] vol, A, Us' 8%, 35
olfr, WAl A, ALY, %, AL Eol Al8E
At @35 o 2 e IR 58 ARG 28E
o 257k SelZh iR dAR AlgskA] ggkon o] d
A 2H, 2984, veiA 5= AR ¥gith SHEES
ARA B AR-E e o R ERstol URd 85 2 odFE

ch. #4312 IBM SPSS 25 (IBM, Armonk, NY)& A4

( IT

o
o8

¥ Rl oX
ok
38

e

M
kd
H

FAAMS &3] PubMed 36571, Embase 8917, Cochrane
library 23271, KoreaMed 9471¢] #8-& 7AA3 k. o] F,
FEE 239 A A e 121279 £3-S AESIQon, A<
710l fFete EH8S AlQsto] F 2089 FHZF 23HEU
th(Fig. 1). 59 42+ 18#0lX 7= Foi= L, 3ol

Embase: 891

KoreaMed: 94

Cochrane library: 232

A 4

After duplicates excluded
(n=1212)

Excluded (n=1188)
1) Irrelevant articles (n=1143)
2) Not acute intoxication (n=20)
3) Conference abstract (n=7)
4) Autopsy cases (n=3)
5) Not written in English or Korean (n=5)
6) Not provided clinical information (n=10)

\

Study included
(n=24)

A 4

A 4

Patients with cardiac arrest
(9 studies, 10 cases)

Patients without cardiac arrest
(15 studies, 16 cases)

Fig. 1. Flow diagram of inclusion process of the literatures.
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Table 2. Summary of previous case reports of e-cigarette poisoning patients with good recovery

LOS (day)

Clinical findings

Serum nicotine
(ng/mL)

Cause

Nicotine dose

Route

Age/Sex

Author year

Nausea, Vomiting

N.M.

Mistake
Suicidal

6 mg/mL x-10 mL (2.2 mg/kg)

PO
\Y;
PO
PO
Ocular

4/F
51/M
53/M

De Pieri 2019%

Comatose, Myoclonus

12
N.M

100 mg/mL x 10 mL

Belkoniene 2019%?

Paik 2018%

Drowsy, Bradycardia, Vomiting
Nausea, vomiting, SNHL

Suicidal

150 mg/mLx3 mL

N.M.

N.M

Playing
Mistake
Curiosity

1.2 mg/mLx7 mL

6/F
32/F

Demir 2018*

Ocular pain, Blurring of vision
Drowsy, Bradycardia
Drowsy, Tachycardia
Fluctuated mentality

N.M.
N.M

N.M.
N.M.
N.M.
60 mg/mL x 10 mL (35 mg/kg)

McCague 2018?

Choi 2017®
Lam 2017%

SQ
PO

17/M
24IM

N.M.
348

N.M.
Mistake

PO
PO

6/F
21/F

Noble 2017%)

Agitation, Bradycardia, Nausea,

96
Vomiting

N.M.

12.4 mg/mL x 30 mL

Sommerfeld 2016%®

AN = = N A A -

Comatose, Bradypnea

Blurring of vision

800
N.M.
N.M.

Suicidal

\Y 32.2 mg/mL x4 mL
Ocular

32/M
50 s/F

Mistake

N.M.
N.M.
420 mg

Jamison 2016”
Gill 2015

Nausea, Vomiting
Nausea, Vomiting
Nausea, Vomiting
Nausea, Vomiting
Nausea, Vomiting

N.M.
Suicidal

PO
PO
PO
PO
PO+IV

2/F
27IM
24/M

50
N.M

Schipper 2014®

Suicidal

180 mg

Eberlein 2014
Bassett 2014%
Cervellin 2013*

N.M.
N.M.

N.M.
Abuse

N.M.
18 mg/mL x 33-34 mL (PO)

10 m/M
22/F

18 mg/mL x 2-3 mL (1V)

* N.M.: not mentioned, LOS: length of stay, SNHL: sensorineural hearing loss, PO: per os, SQ: subcutaneous, IV: intravenous
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