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Pulmonary Disease Related to E-Cigarettes

So-Young Park

Division of Pulmonary, Allergy and Critical Care Medicine, Department of Internal Medicine,
Konkuk University Medical Center, Konkuk University School of Medicine, Seoul, Korea

The potential role of E-cigarettes in smoking cessation is debatable, and whether they are harmful remains controversial
worldwide. However, several cases of E-cigarette or vaping-associated lung injury (EVALI) have been reported in the United
States. In this review, we discuss and summarize EVALI cases. (Korean J Med 2020;95:6-12)

Keywords: Acute lung injury; Respiratory distress syndrome; E-Cigarette vapor; Vaping

M =2 A BEE Holz Aoz FRIE AL

HAE7 Feloll mgo] B 2 ofel, Bal wufo] v]

AR 200085 E A AAZ R Abgol WA 27 8 fele B4 e Flo] Ak Be AR, AAkg
o geH14]. ZUY oA AA Aol Zaxe] oF 7%71 A Hi7E o f-8sithe ool Slo] A AAA ez & I
AHlE ARESEL Qe A e® HAIEQlAL, Hidol 11%, o Hopgleh. shARE oFF] A7]# Qo] ShEEA| kg,
ol ez SRITh S5 184 Wwke] HAel A & Ul Akg ol @58 ZrbEo] 9ol ZohE 4 otk
QARe] oF 10%7h AR Aol AR FA 15% o1 = FHE glol, NE Abee) et ek Tl
3% AJQIETH E9kTH5,6]. 2013920161 A7 kR =TS AF7HA ALE AL Qe ofd 7] 20199 38U
Ab Aol whEr AP AR Aol e e dRt B veg AR A HAEHR Q1% 9 P 2H(E-ciga-
O] 9] oF 28% o]Ako]| %Al E3] 404 uluto]|A] 43% o]A+e] rette or vaping associated lung injury, EVALI) E.31 AHS9]

Received: 2020. 1. 4
Revised: 2020. 1. 15
Accepted: 2020. 1. 16

Correspondence to So-Young Park, M.D., Ph.D.

Division of Pulmonary, Allergy and Critical Care Medicine, Department of Internal Medicine, Konkuk University Medical Center,
Konkuk University School of Medicine, 120-1 Neungdong-ro, Gwangjin-gu, Seoul 05030, Korea

Tel: +82-2-2030-7638, Fax: +82-2-2030-5009, E-mail: raina821563@gmail.com

Copyright © 2020 The Korean Association of Internal Medicine

This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http:/creativecommons.org/licenses/by-nc/3.0/) which permits
unrestricted noncommercial use, distribution, and reproduction in any medium, provided the original work is properly cited.


http://crossmark.crossref.org/dialog/?doi=10.3904/kjm.2020.95.1.6&domain=pdf&date_stamp=2020-02-01

— So-Young Park. E-cigarette or vaping-associated lung injury (EVALI) —

olof nj=2HHu]EE (Centers for Disease
and Prevention, CDC)+= NAYE ARG AME- ZJA|
£ daskaL, el A E 2019 109 23U HE] HEA

F= A4 AR AR S-S EskA darst s
HIoMe= A AAFCZ & o]/ ET Q= EVALI T
WE&=2 Aee] A g
= =

EVALI ZLff - | H5HH EH

20199 129744 wl=tof| A EVALIZ 4 52 2% 3
A= F 256001 Yo & SRIE]Gl o, 557 0] AFgstSTHS].
HE XL v BE A 2] FH A EAYS A, &

7 Aol obd 507119] = Ao A LAYst o, Fol2E
2] Z(Puerto Rico), WA o}UZH=(Virgin Island), ZEH]o}o]
M= S 710 2 SholE]QITHs]. 2#elo) A EVALI 34}
178 Ba1gh v} Ql=d], o] $xf= vj=¢le= dejwo] 5
Az o)t 272l of) 5 WAT 557) FAOR velsl
of M= A9l ol 20194 1090] oA =7t Al
TEglon), EVALLR SHE|o] Abtet Sake A4 gl
Zog BIEI k.

oA FAE A} e B Al W
S 2017WHE] 2ARSE Al 20178 0]$ H3} Z7)6h=
FAR= o]ofAtt, 2019\ 6UFE HASHA S7IskAH: o]

]__

(

e

®

(%)

(%) 40
35

30

Female 25
20
15
10

5

0

3t ATFAL 20194 9o Ao
FAlOTL, 20194 69 o) o] g4
A= Bahal QIeH7]. 20194 124 3 %17;};] o] EVALI SA1=0]

B35 B89 o 9] iR FA67%)019U 1L &
3] 354 m|gto] 78%= ThHE-S 2}x|5tgon, Bt AP
244, 184 m|to] 16%S Z}A|5FthFig. 1) [8].
EVALI Ao| 2l Rt

A 7HA] EVALIE g&stA st Hf‘z ARt H}Ol
LutA(biomarker)= §17] w2ol, Y7o det U o-E
ko] wiAE Bl HdHEnh v= dEieo] Oﬂ*i HHASH
25743 YIATA S0 A AR 28 d% EZ3}, H 4 257) o)
o] FolA Bid AHEE F3ote] ul= CDCof|A] ofjH]

2ARE 913 EVALL A A o)E @f‘éb—muﬂlo]. A7 =)
o= Ayaj R4 o] 7]&S &5}k 9tk EVALI
3}h1 2K confirmed) Alg|2] Aol t}-g-9]
St

0 349 714, 3ETW, kS

ESERLE
Ap kel o] WA BOE sok gtk S
55T 5o 57 BHE
E3Fsto] A4l ARl W, W2k AF b B 4o
A %*m S, TE, AALY] FAo] WA 90 o) Aol

1~9~ 4] siolof itk 5400

02l
0

<18

18-24

25-34 35<

years

Age

Figure 1. Distribution of patients diagnosed with E-cigarette or vaping-associated lung injury. (A) Sex: male, 67%; female, 23%.
(B) Age: < 18 years, 16%; 18-24 years, 38%; 25-34 years, 24%; > 35 years, 23%.
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Table 1. EVALI outbreak surveillance case definitions

7t SelE L, 620% el A Usel chabAl7t Seleg)
cH12). ojefat ATkE viom Uel BAS sy Slst
o] Z 517 9] EVALI EA&2] BAL fluids 9] fal&4-S
F7h2 FASFAAL, & 9978 9] 43212 BAL fluids®} W}
ATH13]. 517 = & 4875 29] 3xH94%)o)| A] vitamin E acetate
7} AEE I, 47 3 407(85%)0] 4] THC E= THC At
A7} BAL fluidsof| 4] 1= ¢ tH13]. Vitamin E acetate ©]£]
o= 17 9] x}oll A YZE H(nicotine salts) 1, ThE 19
9] A} A ZFEY 2 YU(coconut oil)T} 2] X Wl(limonene)©]
EVALI ¢1Q10 & ZHehe]9irH9,13].

Vitamin E acetate= YA} SAEF = E51A] AMEE
12, A7 AL o] Exeks 7
oty 2 A A @itk 23y vitamin E acetate S
HeAS s = QItH11,14,15]. ¥,
vitamin E7} 5 A0 ulBetol g 5
A5 @jghe sto] nlAlEA] EE FdoR o
ofFErhal B uslal QIth16,17]). dAY7FA] EVALL
ShAfoll 4] vitamin ES] w4t 748t} o] 2457
th 1) AESF2] vitamin E acetate (tocopherols)”| &< =
| AZ/dAl(lung surfactant) S 417 S35k AH2GA
£ Agel) FefollA HA(liquid)= HIFA 7] AL o= AHE
‘dA12] A H(tension)S HIAA 753 TS 248H 5t

i
i g
ol

—{o
=2

o &2
ot
jinss

S
32 Hr

iy
_—%
w

]_

to 2 o mu r

&,
oﬂ
=
rSL'
,

r
o

4
1o
nﬂx

o

x2

i

Confirmed case

* Use of E-cigarette (“vaping”) during the 90 days before symptom onset AND
* Presence of pulmonary infiltrate (opacities on chest radiography or ground-glass opacities on chest CT) AND

* A negative respiratory viral panel AND

* A negative influenza PCR or rapid test, if local epidemiology supports influenza testing AND

* Negative test results for all other clinically indicated respiratory infectious diseases (e.g., urine antigen for Streptococcus pneumonia
and Legionella spp., sputum culture in the presence of productive cough, bronchoalveolar-lavage culture [if performed], blood cul-
ture, and HIV-related opportunistic respiratory infections [if appropriate]) AND

* No alternative plausible diagnoses (e.g., cardiac, rheumatologic, or neoplastic process) in the medical records

Probable case

* Use of E-cigarettes (‘“vaping”) during the 90 days before symptom onset AND
* Presence of pulmonary infiltrate (opacities on chest radiography or ground-glass opacities on chest CT) AND

* Presence of infection identified by culture or PCR, but determined by the clinical team as not being the sole cause of the underlying

lung injury OR

* The minimum criteria to rule out pulmonary infection not met (or testing not performed) and the clinical team determines that this

infection is not the sole cause of the underlying lung injury AND

* No alternative plausible diagnoses (e.g., cardiac, rheumatologic, or neoplastic process) in the medical records

EVALL E-cigarette or vaping-associated lung injury; PCR, polymerase chain reaction; CT, computed tomography; HIV, human

immunodeficiency virus.
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Figure 2. (A, B) Imaging findings of E-cigarette or vaping-associated lung injury patients. Basilar-predominant consolidation, ground-grass
opacity, and subpleural sparing (black arrow). Modified from reference [14,15] with permission.
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