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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] FHE ARAFH (Viperidae)ol &3tE A RAL
(Gloydius brevicaudus), 222 AHGloydius ussurien-
sis), 7 ABAN Gloydius intermedius) 9] 3%} W3}
(Colubridae) el &3l= F85&-0](Rhabdophis tigrinus)
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1. 9471 CHA

20109 19 198¥ 20169 129 31971A] A st
o FAE Y SFolBAE o st SAF o=
z

#A5E ez sl o] 7Rt =

184 vkl A5, oF715A1e] 7150] BEEd 4t

w/g AbE B2s 3, Fot A=r(fang mark)o] gl

LA

A%, Sof A2e gout 54 W @aHdry bite)o]%]
WA, W B 22 Sabo] wab HSI=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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w308, 3 9l 43, 34 F 27
& ARY, 27] GO Al 7] 9 34, AL R
F9 94 745} 5 TP 2A G BAAL =

A
A HEole 84 vl 222l (myoglobin), dolel X
23X 7ol A MB F$] 8 (creatine phosphokinase
MB isoenzyme, CK-MB), @5 g I3 A4 &
7 848, €5 o, FREFE ST 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 EAFEF|L}olA]
(creatine phosphokinase, CPK), o} 2lo}A] (amylase),
43 Zs, 94 2, €9, @H 8444 (blood urea
nitrogen, BUN), Z#o}E]d (creatinine), T2 &5
vl & dlg] 24 (total bilirubin), &Ze]A Q1AM & A
(alkaline phosphotase, ALP), o}l 2 EALF o}u] =7 o]
$ A~ (aspartate aminotransferase, AST), €2}hd olu|=
o] d 2~ (alanine aminotransferase, ALT), C ¥H-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& FAke] 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
stoich. FEZ g5 Zelohd EAET|GolAZ A
#g312] 5u) ol 45 Hol Y A2 Aelsal, 1

T2 3L oprmdo|aie] 39 38 IU/L o, &



d olu|:=AHo|EAE 44 TU/L o]2FQ] A9z Aosige
o, 23 olEldEFL 1.3 mg/dL o] g A3l
o 3E g9y SaFdl= %E‘E%Eﬂﬂ}*%*mﬂr
ZIEFRIAIZE Fo] F7t=o] Q) *é. Ay dav
o] ZHaHo] Y= A= Ao, 1 ¢ uFA %Jﬂr
S el(DIC) o 3FE]A] %% % oo garof #AH

1A} 01”01 UE BT A FaL Hel= %Ao}fﬁu}
BHAEL 37.8°C o] e HES TS T BE, 5
ol = 4= sk, vFALE(skin defec)
sl5o] HEE e vFx3Z 9 ﬁ:—*o (=4 75-40}

AFE 7] 4417 Ft 203
Foll= el 18 Jxof et g AR e
o8, W} F9Y FTH =L AAY T H Y
5, A e WY 8 N o5 dEEty
A4 (local effect scoring system, LES)E Z43}30
w7, FAle AL S B FFE A sl
% A B A F AAE 7] 93 Y A} Hl
A2 WA Al AR S 27] ol AAE V€2 R 8 le
B, T35 @AtelA o BT A 7 1224100
HHRAo g A Y AAES AR Eelel it

A F (Freeze-Dried Agkistrodon
Antivenom) & AFR-39 o 1 vialg 6000 IUS A2
500 mLol| E3Fste] SAIZE FoF AHEE s
S 270 iS4 1 vials Fo] gt Hd
g, FFET 270 s
1 vial& FoAg & L‘E =4 FAFo] st AU A=
= whAste] F7ER 1 vial o]}
S Fof okt 5’—%} = A &old 2 w74
A Aol g BAe] €35 E Folv] N3] AL
(splin)& etE A A 283 F 736t BHEZ A
22 AL, R REo] AEA 2 of
o] g Sol BAEA dom, HFAR] A HA A
O % YT Ao R ot 735 H s AAs .

o

73

3. A A=

BRE EARAL SPSS for windows (ver 20.0 SPSS
Inc., Chicago, IL, USA)E o|-g-3}o] £33t F+ F9

ALEHEE AFEEE WS 79 Student s t-testE o]

|stA, AEEE BE2A ¥ 4= Mann-
Wh1tney U testZ o]-&3]
Chi-square test, Fisher' s exact test, linear by linear
association ©]-83ste] BA& stgon HFEE FollA
M2 iAol & ASR AgEHe MeEd dalAMe
Simple correlation analysis @ Spearman correlation
analysis& A3t et FAL W} A 5 F5 A 44
ARE o2 5 ol AAE 3] S8, oI Ao
Adsle WMrEE eug 2A2Y HARNS APs
R, Bilg 2A~Y H7RA 29 elulgle WrER
g 2Axe HARGL AR ARseict 809184
A% 45402 4oulg WFEL dYOR FF F5
A Bl e ol F ASEE B3] #8 receiver
operating characteristic (ROC) curveZ o] &3}l 34
3}H A (area under the curve, AUC), 917 %, Eolx A
W7]E Zk(cut-off value)& A&E3Ht. B8 SAE p
0.05¢1 -5l SAHZE fro]dE FATh.

Z AT AL 7280l AFETL 27, 5=

T2 4509tk BEET 2799 A} F FAls 179
(63.0%), 9&}= 10 (37.0%) oI, TFET 4599
Al T FAE 299 (64.4%), A= 16 (35.600)Ho R
T A Frefgk A Zpol= $llTH(p=0.899). it &
Aol Hi AHE ASETL 63211514, TF55T2
582115 142 f-2Ju| gt o] & Ho]A] gkrh(p=0.192).
AL 18, B, HAM, A5, 1AEF 5ol A
A3, F oA FAHo g 2fo]E Holx gttt
(p=0.629, p=0.463, p=0.552, p=0.357, p=0.665). W<
A $F AA e YolAE AN D FAL Alye H-9-9)

g B 508 oMk A9 BFoA F T 7},] 59
2de Hol erokth(p=0.463, p=0.905). ¢ T W L7}

A 28 AFEE FF5T0] 350.7+£268.9%, BEETO|
248912715802 FFET 28 A7kl ¢ Agle
] F ol A FAISHA o] Abo] & UERATH(p=0.034).
FAAFRNE &7tgto] 48¥](66.7%), 0] 1081(13.9%),
o] 7&1(9.7%), =7tero] 38(4.2%), thel7} 281(2.8%),
go] 28(2.8%E F TollA BATA {3t Afols B
A I} (p=0.572). 4 F42] Y& Hr1s17] 9
A% FLRAAAFE FFETIN 76420002,
F529 5110941 SAGHo R FolaA w3k
™ (p0.001), T4 ZA4ke] A3 SEE T oA E7
90 2 FoJ3k 2po] & HolA| 29krh(p=0.073) (Table 1),

N |0 on 2 O am
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AL 2} B F FEETOR EFE EAE B
e %‘fx}‘ﬂ]’ﬂ Grade 11 o]/¢¢] Xgk 7]& el F3slhs =
& 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

o]

H(17.8%) 0] 3L FHEFo] LA al= 247 (53.3%)
oo, A F4 FHFo) BT %

(11.1%) o] Ak, TFFa-ollA] EAg HAl
AR FE 38(4.2%), oJAHE 38(4.2%), T35 28

|
it
T
1)
o

Table 1. Basal characteristics of patient

(2.8%), AloFEE 24(2. 8%)7} AL, HFoEE 3
T2 F3S 1581(20.8%), THA] A 1431(19.4%), o
7 AE 43 (5.6%), ﬂzaﬂo}wg—o— 338 (4.2%), EA
A el 3d(4.2%), A Aol 28(2.8%),
B-o}A 4 28(2.8%)7F QAT (Table 2), A7 o 2dAellA
HAHo 2 7+ AT 217 Aol WES 7Hx A= ¢l
Qo A A 1489 a3 doleldE S 389 F
5 27 5 A A FAE 5t gl 8
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)
Mae 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 (24.4) 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(7.49) 3(6.7) 5(6.9) 0.905
Bite to hospitd intervals (min) 248.9+2715 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 (4.4 2(2.8)
Leg 137 1(2.2) 2(2.8)
Finger 17 (63.0) 31(68.9) 48 (66.7)
Toe 137 2 (4.4 3(4.2)
Locd effect score 5.1+0.9 76120 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) T 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.‘ ArLA CPKE FF5TolA 259.1+
195.4 IU/LE BAFE9] 175.9£137.6 IU/LET} BA 8
Ao fosAl ¥il(p=0.044), CK-MBE 55T
oA} 7.1+13.1 ng/mL, BFET|AE 1.6£1.0 ng/mL
25 2 2ol #93 Aol R AtH(p=0.011). B3 o}
gholA] 3 FHFETOA 168.8+58.7 IU/LLE AFE
9] 130.4£57.2 TU/LEY froatA E%em(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

S Qf: SAbwa BXtel S24 =0| JA ME t= o= Ikt

oA EASHA felat zoli Kol X ekgkeh(p=0.081)
(Table 3).

FE52 AFSTIN BANH oL fold 2ol S
239 2 AWAA 2848 o, FAB RIS

(nt

Hol TAEFAS @ thE Hol AX FEE<] CPK,
CK-MB, @73 o}dzlolAlsl daAdol A sl B
7] 93 o] FEEL HEF B FrAC] AARA L A|3YF

Aot AR Tt AEAAL e o= YEHTH(p=
0.093, p=0.120, p=0.397, p=0.112) (Table 4).
W T WA7EA o] 2 QAT TR H A, CPK,
CK-MB, 8% oldelolAE B4R g A 2H 3
AE AlYstaL, AR AAF, CK-MB, 3 of
gholA| 7} freldt AFE B Yo m(p(0.001, p=0.033,
p=0.012), o] Al 7}A] 55 U= thAF ZA2F 3

ok CPK9] WlE 2Eato] 5 & 7bol Wlma) mgkort o]  FARAL AASFAT 1 AT, FoAHAF} B ob
Table 3. Initial |aboratory data of snake bite patient

MP SP p-value
White blood cell (/mm?) 7,855.9+2537.6 9,178.2+4129.4 0.123
Hemoglobin (g/dL) 14013 13.8+1.3 0518
Hematocrit (%) 41.1+35 40.7+3.7 0541
Platelet (x 10°%/mm) 233.3£45.3 248.9+77.3 0.326
aPTT (sec) 24.6+2.7 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 (1U/L) 36.7+£10.1 359+113 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 7.1+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
Urea nitrogen (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£0.5 0.151
Alkaline phosphotase (1U/L) 2176714 196.6+110.2 0.382
AST (1U/L) 24.2+59 295255 0.825
ALT (IU/L) 20.7t9.4 20.1£11.0 0.588
C-reactive protein (mg/dl) 0.1+0.2 0.2+05 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).
FTEET x3E 34 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

3.983u 8 F7kete, B4 ofdetolAzt 1 F713
1.020818 F7}3H= A0 2 Yelgt(Table 5).

3|92 A frofu)g HeE gld A Aot
g oldglolA S Ao 2 5 F= sk iAo gt
T &AL 8lstaat ROC curved o]43}o] cut-
off valueZ Ar&3Igtt. 2 23} 283 R o A4,
AUCZ} 0.867, cut-off valuex ) 60|31, W= 9} Eo]
T 247} 62.2%, 92.6%%ct. €3 otdetolAle] A,
AUC7} 0.667, cut-off value® 143.592H, 1t =el &
o|xE 77} 62.2%, 55.6% It} (Fig, 1),

Table5. Logistic regression of variables as aclinical prognostic markers

95% Confidenceinterval

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 1411 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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t}. Ozay 572 AEALF (Viperidae)E Ui o 2 Al3)3t
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A olu| = F o] & A 50 TU/L oA}, ukAh
£Y 5ol T35 YT T Aol & Aozt
sttt Moss 572 W&ol (Crotalidae) o] HH-&
gido 2 Algggt AFella & i, A Fo] Z4F
Ho} &1 22 A9 wdelA Bt A =
QITHL S AL, L olfris £71e e UelE
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7] W olzha aholeh Jin 50 SAL wAh BAolA]
A8 A= (local effect scoring system) 9-16%, 54
S HA% Hdo R o]F 9 AFHAE ALES|7EA 9] Al
Zbo] 718 rE AT 9 HAFde BANIET} St
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A s, ARIRE Foll F7h2 AAe Do) Aol
HE 2 B A1) o] 145(189%), Btk g7t
ST(7.0%)0ll4 BHlo] FITh 7k Fa AL A5 14

g 2l SAb wet &Xtel S=24 = JA GHE o

o
=
I
e
a

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

e
et
2
oo
&
o}
=
R=)
Hd
re
S,
o
HU .
oX
N
i
a
ek
12
9 e
fl
o

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
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