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Prognostic Predictor s of Outcomein Patients with Snake Bite, Based
on Initial Findingsin the Emergency Department

In Yeop Baek, M.D., Tae Kwon Kim, M.D., Sang Chan Jin, M.D., Woo |k Cho, M.D.

Department of Emergency Medicine, Keimyung University School of Medicine,
Keimyung University Dongsan Medical Center, Daegu, Korea

Purpose: This study was conducted to identify predictors of serious poisoning in patients with snake bite based on
initial findings.

Methods: We conducted a retrospective study of patients with snake bite who were treated at the emergency
department between January 2010 and December 2016. The patients were divided into two groups according to the
severity of symptoms based on the traditional snakebite severity grading scale. The mild poisoning group (MP) was
classified as those who had a grade | snakebite severity during the hospital stay, and the severe poisoning group
(SP) was classified as patients who had grade | at the time of admission, but progressed to grade II-IV during hospi-
talization. Initial clinical manifestations and laboratory findings of the two groups were compared.

Results: Bite to hospital time intervals of SP were longer than those of MP (p=0.034), and the local effect score
(LES) was higher in SP (p<0.001). Laboratory analyses revealed that creatine phosphokinase (p=0.044), creatine
phosphokinase MB isoenzyme (CK-MB, p=0.011) and serum amylase (p=0.008) were significantly higher in SP.
LES, CK-MB and serum amylase were significant prognostic predictors as indicated by univariate logistic regression
analysis. Multivariate analysis revealed the following two significant predictors: LES (odds ratio=3.983, p<0.001)
and serum amylase (odds ratio=1.020, p=0.017).

Conclusion: In managing cases of snake bites, clinical manifestations and laboratory findings must be carefully
evaluated. LES and serum amylase are predictive factors for severe poisoning, which is especially important to
rapid determination of the intensive care of the patient.

Key Words: Snake bites, Snake venom, Prognostic predictors
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A AA ol oF 33 o] Fof o] A AatH o] FollA| =
Al oF 6000 Fofl o] 2T}, o] F Il A 2lst= FA}
o] FHv ARAFH (Viperidae)ol &3tE A RAL
(Gloydius brevicaudus), 222 AHGloydius ussurien-
sis), 7 ABANGloydius intermedius) 9] 3%} W3}
(Colubridae) el &3l= F85&-0](Rhabdophis tigrinus)
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1. 451 Chy

184 vkl A5, o F715A1] 7]50] BEEd 4t

wZg AbE BR2s 3, Fot A=r(fang mark)o] gl

LA

B4, Sof A2e gout 54 W @aHdry bite)o]%]
WA, W B 22 Sabo] wab H9I=RE 15 cm
© 275 4%, g BA A2 Zapo] ofu] Futd A9
W B 27 "ol AAtelA] §% walo] ofw] Shelwl
7%, BN FuEss Soiiy A9 © A9,
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w3, 79, ) 45, 34 F 27
& ARY, 27] GO Al 7] 9 34, AL R
F9 Q4 A5} 5 FFHOR 2AR G BAAL =

A
A HEole 84 vl 2=l (myoglobin), dolel X
23X 7ol A] MB F$] 8 (creatine phosphokinase
MB isoenzyme, CK-MB), @5 g I3 A4 &
a7 848, €5 o, FREFEETH2HA T acti-
vated partial thromboplastin time, aPTT), Z2 EEHI
AlZH(prothrombin time, PT), 4d-24<¥ (fibronogen), 8
4 UEF, 99 2F, 84 92, 29 Wl diec
bilirubin), g]g}o}Al(lipase), Z#lo}lel EAEI|L}olA]
(creatine phosphokinase, CPK), o} 2lo}A] (amylase),
g3 Zs, 94 2, €9, @H4 8444 (blood urea
nitrogen, BUN), Z#o}E]d (creatinine), T2 G5
vl & dlg] 24 (total bilirubin), &Z-] A Q1AM & A&
(alkaline phosphotase, ALP), o}x3}l 2 EXLF o}u] =7 o]
$ A~ (aspartate aminotransferase, AST), €2}hd olu]x=
o] d 2 (alanine aminotransferase, ALT), C ¥F-3-A] o+
Wl (C-reactive protein, CRP) 5o| Z3t=| 2T},

T A HAR #A[E oS AAE dolr ] s A
EA EAl i 55 Y71 F X (traditional snake bite
severity grading scale)E 7|F 02 F& ZFAke] X8 o
ol whet 7 7ol o FRI AT AU T =
& S0l w2t Y& FAERHE 15 em o]ate] gL
AL Folvt FHlFol WA A ol HFHOR

Grade T°| ¥ 845 4s5Tos ER6HaL, e

Y

nated intravascular coagulation, DIC), %-2}2] ¢(cel-
lulitis), 3% F|A}(skin necrosis) o] A= A= A9
shoich. FEZ g5 Zelohd E2ET|GolAZ A
#g312] 5u) ol 45 Hol Y A2 Aelsal, 1

T2 3L oprmdolaie] 39 38 IU/L o), &



Y ol Ao] & 44 TU/L o]kl 492 AHolslge
), 13 olE]d¥FL 1.3 mg/dL ooz A5} %
ot 3E Y SuFele FEEFE IS AREY
=
o]

ol

B AL 37.8°C ool WS Fulgh 3wt K= 5
o] 9= AL2 Aot gar, fRAL(skin defect)L
g3lFo] HEFH Qe HRxzA e £Fog Aol

e

L.
I, 9P AAE W5 AF L Tt ARxH Y £4o
=

L
El
o%
4
1o
ﬁ o=
oft
o\
X
il
ry
>
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o
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e
)

A= (local effect scoring system, LES)E 3
w7, FAle AL S B FFE A sl
T S HAY o F AAE F7] A Do} HAL Bl
A2 WA Al AR S 27] ol AAE V€2 R 8 le
W, $% FAeA o] T A fF= 122Kt
wHEH o2 A3 o HAES ZAlsto] skt

= e

of

Antivenom)E AFR-39o | 1 viald 6000 IUS A2
Q% 500 mLel E3Hsfel AT B4k HulFolg ahich,
AFETL 7)o FWEL 1 vialE Fof Wl § Y

i=4
AHA] F7F Fole gllen, S5 27]d s

21 vialg FAF Folw Sl A A=
9 AAl =4} 2= =0 WAYste] 2712 1 vial o]
& ol wgpek, wd RelE Aol g0l 2w w9

28 AP, YA RFo] WY HA 2 ¢ of
$9) GrFol HAEA eovl, FHH Fol A4 27
o AYT Ao diuis F5ol B e Aot

3. 4 M2
BRE EARAL SPSS for windows (ver 20.0 SPSS
I

Inc., Chicago, IL, USA)E o83t #4138 3itt. = <]

ALEHEE AFEEE WS 79 Student s t-testZ o]

02
o
I
>
£l
0
o
pu
o
00
il
>
P
>
oy
>
2
=
]
=
Hoi
=
I
e
b

Eotda, AMEEE w24 e 4+ Mann-
Whitney U testE o]-835}¢] 5

Chi-square test, Fisher' s exact test, linear by linear
associationg o]-gste] E4E stlon, MaEE FolA
MR Aol A& Ao B A5 HE WS taiAME
Simple correlation analysis @ Spearman correlation
analysis& A3t et FAL W} A 5 F5 A A
ARE ST F e AdAE 2] Y, FoF A
AdEe AFER Hd ALY IARA S A
R, ST 2R LY AR AR on|gle HTE
i =X AN S AR Al 3%
A HFH o R Fou| HFrES WHoR T5 F
gz Aol th3k o T =2 3elslr] 98| receiver
operating characteristic (ROC) curveZ o] &3}o] 344
3} M A (area under the curve, AUC), 9IZtE, Eolx A
WH7|E Zh(cut-off value) & AF&3s1 gt E SA= pl
0.0581 Aol ZAAHLE fro] s+t

a2 i

ol

HULOR_II-H

f

Z AF YAe 72909, AFETL 279, F5F
& 4510t AFEF 274 A F A= 17
(63.0%), 9JZ}= 10 (37.0%)HolYal, FFE5T 4532
A} F FAE 2998(64.4%), A= 16 (35.6%)H L
T oA fofst Al ol glAThH(p=0.899). tiXd &
Aol Hd AHE AFTETL 63251514, TS5
582115 142 f-2Ju| gt o] & Ho]A] gkrh(p=0.192).
AAEL 18, G, HA8M, AFA, 2AEF Fol A
AL, F oA BATHO R zo]E Holx ¢k
(p=0.629, p=0.463, p=0.552, p=0.357, p=0.665). W<
A $7F HAoll oide A 2 UL A3 99}
e 2 5o hukel A9 BFoA T 7 7He {9
A2 Holzl edtH(p=0.463, p=0.905). 2¢ F L7}
A A8 AR FFEETO] 350.712068 9%, BE 5ol
248912715802 TF5T9 &8 Algto] ¢ A%le
T TollA] SATA fogk Aol & YEFHTHp=0.034).
A= £712ho] 48d](66.7%), &0l 103](13.9%),
o] 7&(9.7%), 7}eto] 38(4.2%), thel7} 28(2.8%),
ol 292802 F oA FATA FoJg AolE B
A FAtH(p=0.572). I T4 PL FHrlsr] 9
SAS TR FE FEETNA 70120700,
FTETY 51109- Rt BALH T {ofstA =9
H(p0.001), 74 T4 Y S F oA A
° 2 frofgh Aol & Ho]A] eFgkrh(p=0.073) (Table 1).
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AL 2} B F FEETOR ERE $AEY B
e %‘fx}‘ﬂ]’ﬂ Grade 11 o]/¢¢] Xek 7]& el F3shs =
& 7% Aol AZHAAL, =& 3o A glo] d
A Solu T BNt g FETt Ay E A5
T AT FFET 457 T DA S BT S

ollen, A S gHTo
(11.1%) 01t FF=rollA] 27 A2l
A 2 TE 384.2%), oA H=

Table 1. Basal characteristics of patient

(2.8%), AlokE& 2#(2. 8%)7} UL, FHFoEE I
EZ §8F 159(20.8%), IFEA A 149(19.4%), 1]
B AL 49(5.6%), ﬂiﬂlo}ﬂﬂﬁ% 38|(4.2%), 34
) Sagel 3a(4.2%), o Sa7gel 28(2.8%),
oA 4 23(2.8%)7F T (Table 2). AT EH*‘XMW
FAgo 2 7+ A3y} AF Asto] WEL 7R A=

Qo A s 1499 EEHIO}EMQ—O— 3‘»’4]4 3
= 2T 5 A A FAE &5t g 2
ool 3elel N S ol 289 A= BT

MP (N=27) SP (N=45) Tota (N=72) p-value
Sex 0.899
Female 10(37.0) 16 (35.6) 26 (36.1)
Made 17 (63.0) 29 (64.4) 46 (63.9)
Age 63.2+15.1 58.2+15.1 60.1+15.2 0.192
Past medical history
Hypertension 8(29.6) 11 (24.49) 19 (26.4) 0.629
Diabetes mellitus 4(14.8) 4(8.9) 8(11.1) 0.463
Cerebrovascular accident 2(7.4) 1(2.2) 3(4.2) 0.552
Congestive heart failure 3(11.1) 2(4.9) 5(6.9) 0.357
Hypercholesterolemia 3(11.1) 3(6.7) 6(8.3) 0.665
Prehospital procedure
Incision and suction 4(14.8) 4(8.9) 8(11.1) 0.463
Constriction bandage 2(7.4) 3(6.7) 5(6.9) 0.905
Bite to hospita intervals (min) 248.9+271.5 350.7+268.9 312.5+270.1 0.034
Bite site 0.572
Hand 6(22.2) 4(8.9 10(13.9)
Foot 2(7.4) 5(11.1) 7(9.7)
Arm - 2(4.9 2(2.8)
Leg 1(37) 1(2.2) 2(2.8)
Finger 17 (63.0) 31 (68.9) 48 (66.7)
Toe 137 2 (4.4 3(4.2)
Loca effect score 5.1+0.9 7.6+20 6.7+2.0 <0.001
Progression rete of 1.63+0.44 2.64+1.97 2.26+1.65 0.073
local symptoms (cm/h) e T I )
Data are expressed as mean+ standard deviation or number (%).
MP: mild poisoning group, SP: severe poisoning group, N: number of patient
Table 2. Clinical data of severe poisoning group
Systemic symptoms N (%) Complication N (%)
Nausea and vomiting 342 Rhabdomyolysis 15 (20.8)
Dizziness 342 Elevation of liver enzyme 14 (19.4)
Headache 2(2.8) Skin defect 4 (5.6)
Blurred vision 2(2.8) Elevation of creatinine 342
DIC 3(4.2)
Coagul opathy 2(2.8
Cellulitis 2(2.8)

N: number of patient, DIC: disseminated intravascular coagulopathy
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A% 5 3% 5 dasglon, JE2 AT B9
158 % 4elolAE A4 ARG okt e Al H
shglont sle) B3 el A4 FAR S Ee

2% 99

z=7] %fﬂ.‘ AAL A CPKE TF5T0A] 259.1+
195.4 IU/LE AFE9] 175.9£137.6 IU/LET} BA 8
o7 o3l ¥%(p=0.044), CK-MBE FF55T
oA 7.1+13.1 ng/mL, BEFETAE 1.6+1.0 ng/mL
25 2 2ol #93 Aol R AtH(p=0.011). B3 o}l
golA] E3 FHEFo|A 1688£587 IU/LOE AF=
2] 130.4£57.2 TU/LEY frolatA %o m(p=
0.008), L 2]9] il A} Aol F o 7ol ot
zlol & Hol= A 8L gt F7H8 o=, AR =
39] 75 dE LEfste] fojvlgh apolE KW CK-MB
o} CPKe] H| & 2b&sto] 7 o 7ol vlaLal Hgfont o]

Table 3. Initial |aboratory data of snake bite patient

S QI SAbwa BXtel S24 =01 JA ME K= o= Ikt

A BAEA ol 2polE HolA gkt (p=0.081)
(Table 3).

FE2T AFETAN FATHOR foldt 2ol F
E%Hiﬂh@ﬂ%ﬂﬂAA&Mﬂ°lv4iﬂM%

[rt

};]—?l EE:-.}J\—EJ’]‘X]-{[: 7-< ’I:]-E goﬂ 7-]}\]_ 56 FE__?J CPK,
CK-MB, &% opdztobAlel Aol J=A] &elsf B
7] 93 o] FEES Eﬂif,\—i 27120 AR L A5 S

Ao A& Zhe FaAEL gl Ao YeEtH(p=
0.093, p=0.120, p=0.397, p=0.112) (Table 4).

w4 T WA7EA o] 2 QAT F2EH A, CPK,
CK-MB, 8% oldzlolAlE WFE ol 2X|2Y 3

AE AlstaL, AR AAF, CK-MB, 3 ofd
gholAl7E folgt AAE B A2 (p(0.001, p=0.033,
p=0.012), o] Al 7}A] 55 U= thAF ZA2F 3
A Aot o A3, AR AR e G ofd

MP SP p-value
White blood cell (/mm?) 7,855.9+2537.6 9,178.2+4129.4 0.123
Hemoglobin (g/dL) 14.0+1.3 13.8+1.3 0518
Hematocrit (%) 411+35 40.7+3.7 0541
Platelet (x 10°%/mm) 233.3+45.3 248.9+77.3 0.326
aPTT (sec) 24627 34.7£42.0 0.175
Prothrombin time (sec) 10.6+0.6 14.9+15.8 0.186
Fibrinogen (mg/dl) 262.0£51.4 239.2+82.4 0.200
Natrium (mmol/L) 139.4+2.2 138.9+25 0.317
Potassium(mmol/L) 41+0.3 4.0%0.3 0.235
Chloride (mmol/L) 106.3+2.8 106.0£3.6 0.751
Direct bilirubin (mg/dL) 0.2+0.1 0.2+0.1 0.592
Lipase (IU/L) 36.7+£10.1 35.9+11.3 0.692
Myglobin (hg/mL) 51.6+23.3 165.0+204.9 0.094
CPK (1U/L) 175.9+137.6 259.1+195.4 0.044
CK-MB (ng/mL) 1.6+1.0 71+131 0.011
CK-MB/CPK ratio 1.16+0.65 2.00+1.93 0.081
Amylase (IU/L) 130.4+57.2 168.8+58.7 0.008
Total calcium (mg/dL) 9.1+0.6 9.1+04 0.944
Phosphate (mg/dL) 3.4+08 3.4+0.6 0.771
Glucose (mg/dL) 120.2+31.7 129.6+52.2 0.605
Ureanitrogen (mg/dL) 17.6+4.8 18.6+9.2 0.879
Creatinine (mg/dL) 0.8£0.2 0.9+0.5 0.364
Total protein (g/dL) 7.0£0.6 7.0£05 0.797
Albumin (g/dL) 4.3%+0.3 42+0.3 0.451
Total bilirubin (mg/dL) 0.7£0.2 0.7£05 0.151
Alkaline phosphotase (1U/L) 217.6+71.4 196.6+110.2 0.382
AST (IU/L) 24.2+59 295+255 0.825
ALT (1U/L) 20.7+94 20.1+11.0 0.588
C-reactive protein (mg/dl) 0.1+0.2 0.2+0.5 0.216

Data are expressed as mean+ standard deviation.

MP: mild poisoning group, SP: sever poisoning group, aPTT: activated partial thromboplastin time, CPK: creatine phosphokinase, CK-
MB: creatine phosphokinase MB isoenzyme, AST: aspartate aminotransferase, ALT: alanine aminotransferase

J KoreAN Soc CLIN ToxicoL / 5
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grolAI7t BATA o2 o8t Ark(p<0.001, p=0.017).
FTTET x3E 3L A2EAASTT 1 S )

Table 4. Correlation analysis between bite to hospital interval and
prognostic markers

r* p-vaue
Locd effect score 0.199 0.093
Creatine phosphokinase 0.185 0.120
CK-MB 0.101 0.397
Amylase 0.189 0.112

CK-MB: creatine phosphokinase MB isoenzyme
*r: correlation coefficient

3.983uj A F7tsln, 3 ofdetolAlzt 1 S7HE w
1.02081 4 F7}she Ao 2 Yebgth(Table 5).

3 AEA A froudt HeE ElE AR Ao}
g oldalolAE Yo 2 = = 3 BA o fst
¥ d=AL Festaa ROC curved o]g3to] cut-
off value2 A+=3}Qitt. I Ax} FAAHA G 7L
AUC7} 0.867, cut-off valuerx Y60|¢l1L, W79} Eof
= 77} 62.2%, 92.6% %, €3 otdetolAle] A,
AUCZ} 0.667, cut-off valuex 143.59 oM, 91t =9} &
ol 7+t 62.2%, 55.6%AtH(Fig. 1).

Table5. Logistic regression of variables as aclinical prognostic markers

95% Confidence interval

Odds ratio lower upper p-vaue
Univairate
Bite to hospital interval 1.002 1.000 1.004 0.128
Local effect score 3.500 1.838 6.666 <0.001
Creatine phosphokinase 1.003 1.000 1.007 0.069
CK-MB 1.426 1.030 1.975 0.033
Amylase 1.012 1.003 1.021 0.012
Multivariate
Local effect score 3.983 1.865 8.507 <0.001
CK-MB 1.411 0.817 2.436 0.216
Amylase 1.020 1.003 1.036 0.017
CK-MB: creatine phosphokinase MB isoenzyme
1.0 1.0
0.84 0.81
0.6 0.6
= =
= =
B ‘S
T 0.4 o 0.4
w w
0.2 0.2
AUC = 0.867 (0.788-0.947) AUC = 0.667 (0.537-0.797)
Cut off value > 6 Cut off value = 143.5 [U/L
i Sensitivity = 62.2%, Specificity = 92.6% & Sensitivity = 62.2%, Specificity = 55.6%
0.0 0.2 0.4 06 0.8 10 00 0.2 0.4 0.6 08 1.0
A B

1-Specificity

1-Specificity

Fig. 1. The receiver operating characteristic (ROC) curves of local effect scoring system and serum amylase for predictive severity in
snake bite patients. (A: local effect scoring system, B: serum amylase) AUC: area under the curve
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il #

o AFA AAEL FAF wFo R
| AL F =4 S8l AsAAY, 4l
Zo] B He AL vl A5 &
< sl Bz stlek, AT A, BEE
SdoA FARERA T Y 7] S AAPE 8H o}
detolA| o] £2171 FosHA 2 Ao 2 yEhgal

& A2 3 HEA A, gAhaAA e H opde
olAl7} T5 AL BA 2] 7] olF AAZA fFou]E A
22 FIHAU

o

il

B34l 7ulE =

o
ST e 7olA e sk Al T4 Aol
Z

L BHE 59 33 54 2 dgal
ebd S glom, @) oleld B4 wy Bape] FF
o G MAE Qo] FE ATFEE Th Bas L )

t}. Ozay 57& ARALF (Viperidae) S Tt o 2 AJ8)gh
£ grade, 43 43| 100,000/mm’
AFopri= o] & A 50 TU/L o], vkt
£Y 5ol T35 YT T Aol & Aozt
3}ttt Moss 572 W&ol (Crotalidae) o] W&
gido 2 Algggt AFella & i, A Fo] Z4F
Ho} &1 22 A9 wdelA Bt A =
AThAL 3F AL, 1 o]f= 71 22 U9l e

o} 297} Zrobx FYEE W5 Fol HE F Jon,
E7he daRo] o #3ho] QA9 T F4ET} T A
7] wiZolgtal skt Jin T SAF w4 atol|l A =
A a8 A (local effect scoring system) 9-16%, 54
E EHA% HdoR o]F W FEAE AEET7HA 9] A
Zbo] 718 rE AT 9 HAFde BANIET} St
SHL, A R} £k, Wle el AeR mann
i Zrhe], AR 5o 29AF Y B ddHes
w3} e ool slato] 55 GEF wAel HE
ehar sk ek, ol AFoA WY Foe TEE

r
[

e e
o oox to K

c)
qo 0

[}
A
1__

O

o
o5t Zpol & H o}, 2A2Y IHEH A F
A o] ol QA2 = e E|A] £3 ). 3 o]
oA Favt ¢ olAut2 EXL oju|ie o] FAE T
FTETY TTETANA FAHLE {23t o]E Hol
2] eEgkEt], AD7IZE Foll F71E Alg st A APl
AME T BA XY AFso] 149 (18.9%), At 7Hav)
57 (7.0%) ellA] &lo] ek, IF & A7t st 14

S QI SAbwa BXtel S24 =01 JA ME K= o= Ikt

n)gk ZAE A0 2 QF 7 Ba X Aso] FaEHA
kok7] WEel Aoz FAHE =3 4 ZAaE DIC

e
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=
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oX
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i
)
ek
12
9 e
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7] Wil o] JA] 7] o AALA & 2|3t o]
7} 99d Ao 2 A7t}

WZo) E3te o] gl A ¥ E|golA] A2 (phospholi-
pase A2), MR a4 T 22 AR dx S wet
A ksl A A 24 &4 5 uheS oA w
2 BEHAARE 5, 4%, ¢
T4 2 A0S frEe e,
o] FHHNAH & &
dlotel AT olA| X7} Asdle Judt

o =
'B'°H’6‘
2 AAgo] 4 5 glom o2 olste] B4 AR
= AT < gl Bk opuzt fiSo] Aldtel] A3

54 28-S sy o S oo m Qg A vlAl
& 28 e AR M= FA Aol A
T . ol ATl = A 717 T T ET M
o S ol 16%(20.3%), a3 olEdEF
(3.8%) HAYSFATE. EZE o Ao 27] B At
A EF reIERle ST 4TSN T4
o2 FofF 2pol7} hA] edgkal, CK-MBSt CPKE %
SToA frelstl =7 S =N ey 2ALY AL
A A3, S5 @2 B A4S AR AEEAE X}t
Aot W A 271 o) HAbolA CPKe| #-of v gk 2}
ol W&o g AT & Wi Aer AAEHY,

ool l‘lls(.i

= U5 =
I3 vjeF=ulo] F & bl ol Zpol7h A &
AL U 27 Bvid 42 £33 3 eIzl
e 712347 B v A STt B Hes
711 Ao g AZHEARSY. CK-MBO| A7} #2138 2
o5 B olfr A, TF5T BAIM ALV F
DEFEFE AR AP AT S48 AT F 8l
7 AFE F YL AD 44 The S st
=743 CK-MB/CPK ratio 9JA] 3 w|gte] =315 H}7]
o, 2AZ &4 Wl o g Akg ", Carroll $7%
H )

& ot (Crotalidae) o] &S tdo =2 Algg
T-ollAl CPK9| F7ke} EH CK-MBe] W1 S7tel=
Eeta AR &3] S ddskA B, 242
2 Qg FE2 35 "WEolgta Barsh it

o

23R4 (local effect

J KoreaN Soc CLin ToxicoL / 7



UHera=4stalX\ Al 152 Xl 1= 2017

scoring system)2] 73 =
froeH E%oH, 5 54 FAE 4 Al
o= ARG Fod F4) A HEE F 2ol
AR fold Aold RolA ske
N =2 Zopo] T AABE Fam AL
F9loom 28 &4 o 2 9l R

SToA #FEE £ 9Tt Kang 592
A

0]

¢ 1-'
oo

%

12

>

ofN o M

O}m 01
)
I
>

e
N
HN
|o
ofm U
gt
)
fn
[
o oo

e _‘m
2
oo
o

o
oX
o,
ek O b mlo Rl ofN mt 2

Nlﬂl gﬂ.r
o R

T

o
)

o dlo
o
(I 14

g3 ot
= H]&-2 #F ol wls] 10,0008 o]stolt Azt

F2 A A RxaA, 25

Kl

P,L
s

of i A7}
gt 25 o] & A AT TR Jde AR dEA
ek, R A 7150l WolAE Ak 3 &4 Al
= thA 2 S ol 2 Qlste] E ofdetolA| 7t A5
F e Ao Huwa Qb W wdo 2 gt F

Sl A FAS e Ao B A EA 8
= 3ol Ak, A W WA = 1% W ofhetolAl Y
Ao Bas 8= AR 9t} valenta 522 ARAL

F}(Viperidae) 2] Cerastes cerastes DA} o] 5 FA 3+
o:lo] A3 Ao A S ijf_g}oﬂ_]—_y AA A o] &AL E
Ze|uolA] A29] &l o Ash= A o' Kkt
Malkarnekar S2% W wAfo]|x] <] :L"&] AdQ TS
usie, ojae] Wl Sol Tawo] gl A el &
29l ExzTobA A2 Folah Holeh F239a
o] 2 I3l Fgel A Ml E(acinar cel)7} 223 A%
ol fEertar 33t Seelig & T APA 2
ueh WSS Aol 7 F wAA Bl 25 A%
g wnale] SA 5 A Sl elg mAAle) 2y
o Agelel Yele walelrk. ol AT NE R
opaziobAlel A7t FA AFAel AekrlEol wake
T St Al BUARE FFETAA BEEaol HlE)
frelal Bgtor £3 54 BAE S5 A4 2
o= IR, o]yl AFolx] ofHefola] ohol et
(isotype)oll Tk ZAMS 8}A] 949k7] wiEol B3 opdet
obal7} et EAZITE & 5 giglonh, e 2710
Az} ool 2Bk CPKe] 3] 2] Aol
22, WA ofdelolAl +47 Ao
Aol obd Mol olgk {2 Al A% 27
2bolAle] thAL, Wl Z St BAE
Aoz gztac,
W gaw $A7F AR e hasiol

I

/\1216

-

r
FP)

oo -110
=

H
b

32
)
D R VS

ox
>, 1,
o.?:, i

o
—
&4 4o}

=

irie)

%12%?3211

g 1o
o

e

jinc
) r&

3 o)
1

=
=o| F

8/J Korean Soc CLIN ToxicoL

leii %‘E':]X% dom, ZTTEFH AT A 2-490|
FA AgE Hole 73-?*7} gong FAHAPL vl
<+ ?ﬁo}‘:h— °}°3‘3]r °] =%

%l‘:}.

A Flell= FPFLE Folodl &3 223 d AR
obZ gle Aot ZAL n/d Exte] S AD7IR
< Zo)7] fl8 AEAQA FA A} FFE 7 A= (tra-
ditional snakebite severity grading scale)’}
Ol"“’] ﬂx}‘)ﬂ/\i FYEL Fo| A RS HARE AA
Sl -t FWUELE Fof © AR
A W AdAIEe] AR E, 9 F9HE HAPY o]
= 75‘—°r°ﬂ% ARl of tigh 7] W A-A &0l
AT YOk, AT Feltet AL wgel Aol
30-40% ol4He] Aol 27] 57 Bk 12407k ool
FE5A B A oM B9} e Ao uans
A Grade II o]3}¢] A A T 12A]7F ZoF F
Bdele B F Fa 20| WA 19 % AL
Ak olxl FEE7} AAHE 44, w4k 910 )
g 7Y23E Agol BREE 4, o
effect scoring system) 9-1638<21 73-%-, &
F5 27lo] BREE Aot PUSL
2 Tolsleg AgEw ok, oyl AT
W, BA no 2 o ﬂz}ﬂ 28 %A T (local
effect scoring system) 77 o231 ¢, 7] o HA}
2 84 L0 B A FF Fh Sl s
AT A 3 e g
omg AR T W B
sho] S Ae] Fol sk Ao
zb g},

ol A7t 7HAAL e AP o RE, $FHLR ¢
7155 ALK Q7] Wl SAHY] S 2 A AIRE
T A AdE A7 Sol dalA Bt BEAle
Il Sl 5t o} AsabA 2k 54 o
o

=

O

L

=
4
Néu

A7 = x]}\]

oE
ol
o
)
=
o
o ok
N
N
ofr
2,
2
13

FsAel glow, 4% BASE Uy od F4
& sh4 o} 1218 el WAl Fs el sl

AP o] oA £5tE & vk, w3 o]



T WA AT BN e Asfolold o
TATRE RAIE B AL QT ol EARE
R LGE ENE R S B
Aol gsfe] Ao Thrle A7 Bag Aoz Azker)
aE

S} 3ol olal Vel 35 S48 thopan, XLL
o B7he W EAe] Fololth olyl 9T A,
A5} A opRTolAls 54l wy BRI F5 %
34 wae ol el Aow st BAF @
A Bl W 27] FREAASF 2L &7
Aol 83 obdetolal £A7 £& 3
Bapo] Bastn, 44T A7)0l e A%

Bl B2 9% 34 % T2 o3hE ool

A %7 gy
o T W
o]
Aot

¢

il
=
=

o

A

o

0
ek

o

=
=3

1. World Health Organization. Geneva: Venomous snakes
distribution and species risk categories; 2013. Available
from: http://apps.who.int/bloodproducts/snakeantiven-
oms/database [cited 20 October 2013].

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

3. Warrell DA. Snake bite. Lancet 2010;375:77-88.

4. Hifumi T, Sakai A, Kondo Y, Yamamoto A, Morine N,
Ato M et al. Venomous snake bites: clinical diagnosis and
treatment. J Intensive care 2015;3:16-20.

5. You KM, Kwon WY, Kwon TH, Shin JH, Lee HJ.
Optimal dose of antivenin for asymptomatic or minor
envenomation patient with Korean viperidae injuries. J
Korean Soc Emerg Med 2013;24:420-7.

6. Peterson ME. Snake bite: pit vipers. Clin Tech Small
Anim Pract 2006;21:174-82.

7. Dart RC, Hurlbut KM, Garcia R, Boren J. Validation of a
severity score for the assessment of crotalid snakebite.
Ann Emerg Med 1996;27:321-6.

8. Scharman EJ, Noffsinger VD. Copperhead snakebites:
clinical severity of local effects. Ann Emerg Med 2001;38:
55-61.

9. Ozay G, Bosnak M, Ece A, Davutoglu M, Dikici B,
Gurkan F et a. Clinical characteristics of children with
snakebite poisoning and management of complications in
the pediatric intensive care unit. Pediatr Int 2005;47:669-75.

10. Moss ST, Bogdan G, Dart RC, Nordt SP, Williams SR,

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

ZJ| A [HE OI= OI= Ikt

Clark RF. Association of rattlesnake bite location with
severity of clinica manifestations. Ann Emerg Med 1997;
30:58-61.

Jin SC, Lee W, Yang SJ, Joo MD, Choi WI. Consideration
of factors associated with complications and systemic
symptoms of snake bites. J Korean Soc Emerg Med 2008;
19:686-96.

Sajevic T, Leonardi A, Krizg |. Haemostatically active
proteins in snake venoms. Toxicon 2011;57:627-45.

Lim H, Kang HG, Kim KH. Antivenom for snake bite in
Korea JKoreaMed Assoc. 2013;56:1091-103.

Hifumi T, Yamamoto A, Morokuma K, Okada |, Kiriu N,
Ogasawara T, et a. Clinical efficacy of antivenom and
cepharanthine for the treatment of Mamushi (Gloydius
blomhoffii) bites in tertiary care centers in Japan. Jon J
Infect Dis 2013;66:26-31.

Huerta-Alardin AL, Varon J, Marik PE. Bench-to-bedside
review: Rhabdomyolysis - an overview for clinicians. Crit
Care. 2005;9:158-69.

Keltz E, Khan FY, Mann G. Rhabdomyolysis. The role of
diagnostic and prognostic factors. Muscles Ligaments
Tendons J 2014;3:303-12.

Carroll RR, Hall EL, Kitchens CS. Canebrake rattlesnake
envenomation. Ann Emerg Med 1997;30:45-8.

Kang SO, Moon JM, Chun BJ. Consideration of factors
associated with complications and systemic symptoms of
snake hites. JKorean Soc Emerg Med 2016;27:272-9.
Hara |, Nakano Y, Okada H, Arakawa S, Kamidono S.
Treatment of crush syndrome patients following the great
Hanshin earthquake. Int JUrol 1997;4:202-5.

Buchman AL, Ament ME, Moukarzel A. Total serum
amylase but not lipase correlates with measured glomeru-
lar filtration rate. J Clin Gastroenterol 1993;16:204-6.
Pezzilli R, Andreone P, Morselli-Labate AM, Sama C,
Billi P, Cursaro C, et a. Serum pancreatic enzyme concen-
trations in chronic viral liver diseases. Dig Dis Sci 1999;
44:350-5.

Valenta J, Stach Z, Svitek M. Acute pancreatitis after
viperid snake cerastes cerastes envenoming: a case report.
Prague Med Rep 2010;111:69-75.

Malkarnekar S, Naveen L. A rare case of acute pancreati-
tis following snake envenomation with fatal outcome.
Trop JMed Res. 2014;17:137-9.

Seelig R, Seelig HP. The possible role of serum comple-
ment system in the formal pathogenesis of acute pancrestitis
I1. Cobra venom factor pancreatitis. Sodiumtaurocholate
and deoxycholate pancreatitis. Acta Hepatogastroenterol
(Stuttg) 1975;22:335-46.

Lee BJ, Hong SI, Kim HS, Kim TH, Lee JH, Kim HJ, et
al. Hematological features of coagulopathy and the effica

J KoreaN Soc CLin ToxicoL / 9



26.

27.

=LA\ M 152 M152017

cy of antivenin therapy for a Korean snakebite. J Korean
Surg Soc 2007;72:18-26.

Rha JH, Kwon SM, Oh JR, Han BK, Lee KH, Kim JH.
Snakebite in Korea: A Guideline to Primary Surgical
Management. Yonsel Med J 2015;56:1443-8.

Kim DH, Choe SM, Oh YM, Oh JS, Kyong Y'Y, Choi KH.
Clinical significance of delayed re-evaluation in initial

10/J Korean Soc CLIN ToxicoL

28.

symptoms following snakebite injuries. J Korean Soc Clin
Toxicol 2009;7:97-104.

Han SK, KimIS,Ryu S, Lee W, KimSW, Yoo ISet a. The
effectiveness of antivenin in treating snake bites resulting
in minimal clinical symptoms. J Korean Soc Emerg Med
2007;18:577-83.



