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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.
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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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