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Epidemiology of patients with snake bite or envenomation
in emergency department: NEDIS (National Emergency
Department Information System)

Serok Lee, M.D. Woochan Jeon, M.D.

Department of Emergency Medicine, Inje University llsan Paik Hospital, Goyang, Korea

Purpose: This study utilizes the NEDIS (National Emergency Department Information System) database to suggest a predictive
model for snakebite and envenomation in Korea by analyzing the geographical distribution and seasonal variation of snakebite
patients visiting the ER.

Methods: This was a retrospective study on snhakebite patients visiting the ER using the NEDIS database from January 2014 to
December 2019. The subjects include patients with the KCD (Korea Standard Classification of Disease) disease code T63.0
(Toxic effect of contact with snake venom). Geographical location, patient gender, patient age, date of ER visit, treatment during
the ER stay, and disposition were recorded to analyze the geographical distribution and seasonal variation of snakebite patients in
Korea.

Results: A total of 12,521 patients were evaluated in this study (7,170 males, 54.9%; 5,351 females, 40.9%). The average age
was 58.5+17.5 years. In all, 7,644 patients were admitted with an average admission time of 5.04+4.7 days, and 2 patients
expired while admitted. The geographical distribution was Gyeongsang 3,370 (26.9%), Cheonra 2,692 (21.5%), Chungcheong
2,667 (21.3%), Seoul Capital area 1,999 (16.0%), Kangwon 1,457 (11.6%), and Jeju 336 (2.7%). The seasonal variation showed
insignificant incidences in winter and higher severity in spring and summer than in fall: winter 27 (0.2%), spring 2,268 (18.1%),
summer 6,847 (54.7%), and fall 3,380 (27.0%).

Conclusion: Patients presenting with snakebites and envenomation in the emergency room were most common in the
Gyeongsang area and during summer. The simple seasonal model predicted that 436 snakebites and 438 envenomation cases
occurred in July and August. The results of this study can be applied to suitably distribute and stock antivenom. Appropriate poli-
cies can be formed to care for snakebite patients in Korea.
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Fig. 1. Study outflow
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KCD: Korean Standard Classification of Diseases, NEDIS: National Emergency Department Information System

a7



J Korean Soc Clin Toxicol 2022;20(2):45-50

800

8 =) 3 3 3
=1 =3 =1 = S

N
o
o

Frequency of patient with snake bite or envenomation

100
0 — / —
1 2 3 4 b 6 8 9 10 1 12
Month
Gangwon Gyeongsang =Seoul Capitol area === Cheonra Chungcheong
Fig. 2. Monthly distribution of patient with snake bite or envenomation according to region
Seoul Capital area included Seoul, Incheon and Gyeonggi
Table 1. Epidemiologic characteristics of snake bite or envenomation
Total Severity
Mild Moderate Severe p value
12,521 n=4,877 n=6,118 n=1,526
Sex Male 7,170 3,055 (42.6%) 3,416 (47.6%) 699 (9.7%)
Female 5,351 1,822 (34.0%) 2,702 (50.5%) 827 (15.5%) p<0.05
Age 56.6+17.5 59.5+17.6 60.6+16.9
HD N/A 3.28+£1.94 12.11+5.90
Season Winter 26 13 (50.0%) 10(38.5%) 3 (11.5%)
Spring 2,268 879 (38.8%) 1,095 (48.3%) 294 (13.0%)
Summer 6,847 2,537 (37.1%) 3,416 (49.9%) 894 (13.1%)
Fall 3,380 1,448 (42.8%) 1,597 (47.2%) 335 (9.9%) p<0.05
Region Gyeongsang 3,370 1,175 (34.9%) 1,767 (52.4%) 428 (12.7%)
Cheonra 2,692 1,054 (39.2%) 1,213 (45.1%) 425 (15.8%)
Chungcheong 2,667 1,039 (39.0%) 1,367 (51.3%) 261 (9.8%)
Seoul Capital area 1,999 820 (41.0%) 927 (46.4%) 252 (12.6%)
Kangwon 1,457 682 (46.8%) 633 (43.4%) 142 (9.7%)
Jeju 336 107 (31.8%) 211 (62.8%) 18 (5.4%) p<0.05

HD: Hospital day, N/A: Not Applicable, Seoul Capital area included Seoul, Incheon and Gyeonggi

BgEe B AFG5%7E AL R, B ATNE AL
SR, A, FAY, Aok, AW, AR TR
o A3 50)0] 714 B L0840, FH0.70),

48

rulru

FEAB.0%), ZHE(G.8%), AlF(1.3%) w2 TARNEE B9
o} 71E A AT $ie] ohd $FA AFEAzA

Rolah el B ooz @ A e W Bl



OIMIE 2 ZU S5 MEQ Huy Ao EF: Z/SE5d=d2Y
600
S
%= 500
=
o
c
2
S 400 \
G \
g |
=]
o 300 |
=
5 f / | /
77} | | |
£ 200 ' |
= _ |
R} | |
.5 { | .‘
T 100 , ﬁ
(=9
..6 | I
®
[
0
E 0 of At N = L ¥ e .
E d & Mpads = Ahd Gt e Rd e SR D & 3t
8 P 8§ 8 O 8 8 O 8@ & O 68 0O 8 ® 0808068 068 @
A00 2o - Fth %D Gy S o) SR Uy SO BT oy TS 0 T (D
Year
s 0bserved Expected

Fig. 3. Time series analysis and forecasting of patients with snake bite or envenomation in emergency department

diEst7]ole @AZE ldch 2y, 29
EH’:)_E?:S_ ATeA AAEY, A
=7 =34t AT 01]*1 A ot
79} Fdstairt.
/\'10 _]_Eﬁﬂ— [LH ﬁ]xétﬂ
4 FEAAE Ao ut
= 7359l 211 (15 8%) oJ5(6-8¢9)ll
7HE-78-(99-29) ol 378 (28.3%)710] R}
= Lﬂ? 5 éo}ﬂl SN s BYE STk AlRs)
of oo AU =on 947HA] T2 ANIEE Ho|t}r} 10
ARE FA3] gaste] Agols A v ek3-& 39
3 = 9l9let. o] 3t o] s e A A Aoz Qlste] 49
HE] Sd3lo] 1197 E = T Sol7kes 540 97] W&

>,\l
o
N
Fl'N

=

ot} 53] Aulds} 2L e el g 7, s8el W
A AN A ) ole@ ol i B A5l 9
2 v o] AFA ol Bol AwA Wol AW §I e of
2 Qste] Aol F7hkE Zo] F4 Aoleh” E, 1961
U E 19934714 Sufe] el W elel] e Waske
T = mEH F 143070 F 19 19, 2¢ 29, 49 341

59 1339, 6¢¥ 1909, 7¢ 2627, 8¢9 3517, 94 3099, 109
1709, 1149 79, 12¢¥ 390] Buslglon 4-11¥4] 955%

o] o] HhINI= S H )Y o] A 3 FARRE AlEH B
£ Holi gt}

Ward Fapeld WEo 2 g HAFAF] 9lg 73 34
7t oy A Fols ﬂ%}é}ﬂ AL, 2B R Wil <]
3 S5 BAte] By o &S Fok A7 uhE Ao He] )
A v|EE - Fosi 2007@011 ZARE Fl9] S 5A|

o w2 11771 ¢] SF 2|2 AE] FollA 897120l
(antivenom)& H-{3t1L 9%l om 201135 5
AE A S=A] H]Z= ALY st A4 ¥y
FUE2S ATt gom we7hA 2 AR
7& AL 2o dThal Bauso ik, EA%
4 BAE VL3 AT w2 SAL @A @)
2= 131155\_ j]_g_; J—Jy_)\l _flr_ 7}1:&} milg] _1'5_01
Z Q3lu] Z4bo] X3l Tof| YNEAE Foldt 7
ABT} o 2o oko] FMEL Eojy} HQ3lo]
8 Mol WolAw e wlgo] ol ArhHe
£ BT Rusgr. old 4e 2
B Aol Wy Bt o Rl B4 A4 AYA
& 22 S FAH Be] 9 HFo] F& A
AA| Algell =fol B Ao Yzt
© 2 7 Alg o] ot AA, & AFelMe
NEDIS A5 01]A1 SEA AN T 2 AA SA R 89
A} A3 58 FAT 5 7} glold Wl FEEE Y

= 9 Qg 7k Falo] AR 2A R Te 2
Aol 2] S5

oot (I
oZ T
d R
B

oo
il

_g]

hm

o X
o,

-

L.&

rhe

-2
1r

_rlrni,\)_?h
A

b
w *M

N g 2

rir

rhe
lo,

L

2o B U of Ho Sk gx off o o o2 2 L
>
oL

il AR, 82
FAE o] A& 7]—,—_& =13
HAE A Aol g A5 S &

A $iA] ol gk 2| A £ Za‘ii

of

T u)\°1 )‘]Zﬂ

49



J Korean Soc Clin Toxicol 2022;20(2):45-50

ggat7loll= A7 AN
z E

B AFoA Aol SEdel Wt &5 #Abe] 94,
AR G EE AR A% A gHozgs FA4AY
(26.9%)0] MY wekom Hep(21.5%), 5% (21.3% ) sz
(16.0%), A (11.6%), AF(2.7%) <2 YPNEE B gr},
AdA 2=, BHE F718l7] Aldtste] oEol Zﬂ"‘ =
9L7IA 2 HANIEE Holchrt xpa} FHaste] AgollE A
of HhAEtA] eha-S ERIE 4 Uit Wade] AAE A
Tdof w2 vid o] 7, 890l 4361, 438 o2 71 Bol
HASHE A0 R oSt glon WA R A7 F7FsHA|

& et
ORCID

Serok Lee (https://orcid.org/0000-0002-7344-6594)
Woochan Jeon (https://orcid.org/0000-0003-2674-3593)

REFERENCES

1. LimH, Kang HG, Kim KH. Antivenom for sneke bitein Korea
JKorean Med Assoc. 2013 Dec;56(12):1091-1103

2. KimYE, Chai SC, Jang SJ, Park CK. A dlinical Review of Snake
Bite. Annals of Surgical Trestment and Research. 1980; 22:986-
993

3. Shim HS, Jang YW, NaKY. Surgicd Management of Snake
Bite. Annals of Surgical Treatment and Research. 1971; 14:9-
16

4. Lee YH, Lee HB, Na KY. Surgica Management of Snake
Bite. Annds of Surgical Trestment and Research. 1965; 7:
583-592

5. Jung CS, Kim SW, Kim HY. A Clinica Review of Snake
Bite. Annas of Surgical Treatment and Research. 1977; 19:
39-47

6. Shim JH, Son YJ, Lee SS, Park KS, Oh HB, Park YD.
Ecologica study on poisonous snake and investigation of the
venom characteristics, snakebiting frequency in Korea.
Korean JEnviron Ecol. 1998; 12:58-77

7. Song JY. Current Status and Didtribution of Reptilesin Republic
of Korea. Korean JEnviron Ecol. 2007; 25:124-138

8. Ramos OH, Sdigtre-de-Araujo HS. Snake venom metallopro-
teases: structure and function of catalytic and disintegrin

50

10.

11

12.

13.

14.

15.

16.

17.

18.

19.

20.

21

domains. Comp Biochem Physiol C Toxicol Pharmacol.
2006; 142:328-346.

Escalante T, Rucavado A, Fox JW, Gutiérrez M. Key events
in microvascular damage induced by snake venom hemor-
rhagic metalloproteinases. J Proteomics. 2011; 74:1781-1794.
Eble JA. Matrix biology meets toxinology. Matrix Biol 2010;
29:239-247.

Sgevic T, Leonardi A, Krizgj |. Haemogtatically active pro-
teinsin snake venoms. Toxicon. 2011; 57:627-645.

Li QB, Huang GW, Kinjoh K, Nakamura M, Kosugi T.
Hematologica studies on DIC-like findings observed in patients
with snakebite in south China. Toxicon. 2001; 39:943-948.
Lavonas EJ, Ruha AM, Banner W, Bebarta V, Bernstein JN,
Bush SPet d. Rocky Mountain Poison and Drug Center, Denver
Health and Hospital Authority. Unified trestment algorithm
for the management of crotadine snakebite in the United States:
results of an evidence-informed consensus workshop. BMC
Emerg Med. 2011; 11:2.

Eble JA. Matrix biology meets toxinology. Matrix Biol. 2010;
29:239-247.

Jn SC, Lee W, Yang SJ, Joo MD, Choi WI. Consideration of
factors associated with complications and systemic symptoms
of snake bites. JKorean Soc Emerg Med. 2008; 19:686-696.
Jun DH, Lee DP, Choi WI. Initid assessment of the snakebites
with local effects. JKorean Soc Emerg Med. 2004; 15:523-530.
Avalablea: https/Aww.e-gen.or krinemc/business othersdo?oon-
tentsno=77

Senek MZF, Kong SY, Shin SD, Sun KM, Kim J, Ro YS.
Epidemiological profile and outcomes of snakebite injuries
treated in emergency departments in South Korea, 2011-2016:
a descriptive study. Trans R Soc Trop Med Hyg. 2019 Oct
11;113(10):590-598. doi: 10.1093/trstmh/trz050. PMID:
31225621.

You JS, Chung SP, Kim EC, Lee HS, Kim SH. Survey of the
antidote stocking in the emergency medical centersin Korea. J
Korean Soc Clin Toxicol 2007;5(2):106-111

Park SY, Oh BJ, Sohn CH, Jeong RB, LIimKS KimW et d. The
research society for emergency antidotes stock and delivery
system in Korea. The Experiences of the Emergency Antidote
Stock and Delivery Service by the Korean Poison Information
Center. JKorean Soc Clin Toxicol 2013;11(1):9-18.

Hong SJ, Lee JH, Choi WI, Jin SC, Jeon JC. A Comparative
Study on the Clinical Features and Complications of Snake Bite
Patientsin Urban and Rural Areas. Journd of agricultural med-
icine and community hedlth [Internet]. 2020 Sep 30;45(3):154-
61. Avallablefrom: https/doi.org/10.5393/JAMCH.2020.45.3.154



