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Consideration of Factors associated
with Complications and Systemic
Symptoms of Snake Bites

Sang-Chan Jin, M.D., Je-Won Lee, M.D., Seung-Jun
Yang, M.D., Myeong-Don Joo, M.D., Woo-lk Choi,
M.D.

Purpose: Venomous snakebite is an important medical
emergency in Korea, but the factors affecting outcomes are
unclear.

Methods: We conducted an 8-year retrospective study of
169 snake bite patients who visited the emergency depart-
ments of Keimyung University at Dongsan Medical Center
between January, 2000, and December, 2007. Patients
were divided by systemic symptoms and complications
(group 1) or local symptoms only (group 2). We compared
the general characteristics and clinical and laboratory find-
ings of the two groups.

Results: The male to female ratio was 1.19. The most
common systemic symptom was dizziness (7.6%), and the
most common complication was rhabdomyolysis (23.6%).
Distal bite sites (finger, toe) in group 1 occurred in 20
(35.7%) cases, and proximal (hand, foot, ankle, arm, calf,
perianal area) in 36 (64.3%) cases (p<0.05). The median
interval from envenomation to hospital visit was 6.0 (0.3-
96.0) h in group 1, which was longer than group 2
(p<0.05). Among 33 (19.5%) patients with local effect
scores of 9~16, 25 (75.8%) patients had systemic symp-
toms and complications. The local effect scores and the
interval from bite to antivenin treatment in the hospital were

MAMKE =

ot
=

=gl =
Tel: 053) 250-7609, Fax: 053) 250-7028
E-mail: emtaegu@dsmc.or.kr
T4 2008 78 7Y, 1A mAQ: 20084 8 5L

HITHE 1Y 2008 102 10

686

significant risk factors for systemic symptoms and complica-
tions in logistic regression analysis.

Conclusion: Snakebite poisoning is an emergency and we
must evaluate risk factors to prevent the development of
serious complications.

Key Words: Snake bites, Complications, Risk factors
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SPSS for windows 12.0 KZ ©]
Aol thafA] t—test,

Mann—Whitney U testE o]&3}o] 2o]& B4 &4 a1,
MEE W49 49+ Chi—Square test, Fisher’ s exact
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(Table 1)

138 (7.6%) oA 43k
(4.1%), 7V&H9ad 52(2.9%),
th AT FolA Mg B R
5ol 409 (23.6%) ol A &
A5 1381(7.6%), 354 2
gl ugol 548(2.9%), F

=

[e=S

el A pgke] 0.05 vk
A5 tal logistic regression analysisE ©]&3}o]
A3tk FAEE 2= W £ REUAR %1
TEES B2X = Ffo TIFEsH oz
A& A

th FaAe gz o g 22 AL 49 (2.3%), B9}
% dom g BAY FHZFoRE A4
]

2. HN S A HES0| et 21 WY 2
=2 7|2, HEH o IE H| 1l (Table 2)

Lol A k= 327, o Ak= 249013l

22k el AW Atel= gtk (p=0.61).
ol 54.0£16. 72 F 25 7+ AEAQ Ajo)
NB o (p=0.892), Aof, A9, w919 3aFOE Y
ol AAE wal AANME Yol A Wl uE A
o] ST (p=0.243). ) 3Ape] H EFA L 7ol
M 7 253 FAA R Aol HolA ok
(p=0.528, 0.242).

U Ao & EHolAes Abke] 57d(33.7%) = 7t
B uta, gFo R w508 (29.5%), = 11#8(6.5%)
olglom, 1F 13 1F 29 Aol Ut (p=0.647).
29 A7l mE ERelAE 6~890] BF 1024
(60.3%) 0% 73 Wty 71 % 31#(30.3%) elA] @A
S48 g o] BAs o, 9~129E BF 374
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(p=0.168). 4= &8 AJ7te] W2 BEFo= Ao &
o] W& vk Azkgel 06:00~17:59 Alole] 1327
(78.1%) 0.2 tF-H-& A8k 71 % 404 (30.3%) o

Mr M o o |

=

Table 1. Systemic symptoms and complications of snakebite victims

Systemic symptoms n (%) Complications n (%)
Dizziness 13(7.6) Rhabdomyolysis 40 (23.6)
Diplopia 7(4.1) Elevation of liver enzyme 13( 7.6)
Blurred vision 5(2.9) DIC 7(43)
Chest discomfort 5(2.9) Coagul opathy 5(29)
Headache 4(2.3) Acuterenal failure 4( 2.3)
Dyspnea 4(2.3) Pulmonary edema 1(05)
Ptosis 3(1.7)

Mental change 211

Ear bleeding 1(0.5) Treatment related

Hematochezia 1(0.5) Incision siteinfection 4( 2.3)
Nasal bleeding 1(0.5) Serum sickness 1(05)
Nausea 1(0.5)

Tremor 1(0.5)

Dysarthria 1(0.5)

DIC: disseminated intravascular coagul opathy
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Table 2. Comparison of basgline and epidemiological data

2 Yeteth(p=0.025). £4 3
o 7wl =Y A9 1 e
93\

A4S A BAE BF 28@elln AA F4 L BHF

o] WSt 3} 18R] % FALO]
%4t (p=0.155). 283 24 %

number (%)

All Patients

Group 1

(n=169) (n=56) (n=113) p-value

Sex
Male 92 (54.4) 32(57.1) 60 (53.1) 0.619*
Female 77 (45.6) 24 (42.9) 53 (46.9)

Age (year) 54.0t16.7 53.7+17.7 54.1t16.3 0.8921
under 14 3( 18 1(198) 2(18) 0.243*
15-64 119 (70.4) 36 (64.3) 83(73.5)
over 65 47 (27.8) 19 (33.9) 28 (24.8)

Body weight (kg) 59.6t11.5 60.2t12.3 58.21+9.8 0.528"

Height (cm) 162.6£7.6 163.5£7.0 161.0£8.7 0.2427

Body mass index (kg/m?) 229134 231135 224%t31 0.436"

Bite area
Rural 147 (87.0) 50 (89.3) 97 (85.8) 0.531*
Urban 22 (13.0) 6 (10.7) 16 (14.2)

Bite months
3,4,5 30 (17.8) 8(14.3) 22 (19.5) 0.168*
6,7,8 102 (60.4) 31 (55.4) 71 (62.8)

9,10, 11, 12 37(21.9) 17 (30.4) 20 (17.7)

Bite hours
06:00 ~ 17:59 132 (78.1) 40 (71.4) 92 (81.4) 0.139*
18:00 ~ 05:59 37 (21.9) 16 (28.6) 21 (18.6)

Bite sites
Proximal 88 (52.1) 36 (64.3) 52 (46.0) 0.025*

Foot 46 (27.2) 13(23.2) 33(29.2)
Hand 31(18.3) 19(33.9) 12 (10.6)
Ankle 5( 3.0 1( 1.8 4( 35)
Caf 3(198) 1(18) 2( 18
Arm 2(12 2( 3.6) 0(0)
Perianal 1( 06) 0(0) 1( 09
Distal 81 (47.9) 20 (35.7) 61 (54.0)
Finger 77 (45.6) 18 (32.1) 59 (52.2)
Toe 4( 24) 2( 3.6) 2( 18)

Number of bites
1 168 (99.4) 55 (98.2) 113 (100) i
2 1( 0.6) 1(198) 0(0)

* Pearson’s Chi-Square test

T T-test

T Linear-by-linear association
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Table 3. Comparison of clinical data

H AL = 25 1elA B 12.73£16.57 (544
WS 0.3-96.0)A17F, 15 2914 2.6412.56(F%

%k 2.0, W9 0.5-25.0)0 07 BAAH 07 {23 z}o]
7F e TH(p<0.001). 15 13 15 29] $hapollA W€l
17P£ AT U ols w) ko 2N W] U
AlZEo] Ao AFE WAl S 5o W) Bl

1 202 YelSTH(p<0.001). 183 HAFe] 28t wad
ZHE FEAE ALE A7 WE xfo]E 2olrH Y|
b ZAb A= 2F 1olA B 14.47+16.77(F9 3
0, B9 0.8-9D A%, 17 2014 3.3911.50(F %%k

s
i

® Ao Io = r°"

number (%)

All Patients Group 1 Group 2 p-value
(n=169) (n=56) (n=113)

Cormobid disease 5( 8.9) 23(20.4) 0.155*

Hypertension 20 (11.8) 4(70 16 (14.2)
Diabetes mellitus 4( 24 0(0) 4( 35
Pulmonary tuberculosi 0(0) 0(0) 0(0)

Hypertension & DM 4(24) 1( 18) 3( 18

First aid trestment
Incision 34(20.1) 14 (25) 20 (17.7) 0.265*
Suction 7(41 5( 89 2( 18 -
Tourniquet 1(0.6) 0(0) 1(0.9) -

Bite-to-Hospital time' (per 3 hr) 2.5(0.3~96.0) 6.0 (0.3~96.0) 2.0 (0.5~25.0) <0.001"
1 (00:00 ~ 03:00) 104 (61.5) 16 (28.6) 88 (77.9) <0.001*
2 (03:01 ~ 06:00) 35(20.7) 13(23.2) 22 (19.5)

3(06:01 ~ 09:00) 8( 4.7) 6 (10.7) 2( 18
4(09:01 ~) 22 (13.0) 21(27.5) 1(0.9)

Bite-to-Antivenin time' (per 3 hr) 4.0 (0.8~97) 8.0 (0.8~97) 3.0(1.0~-7.5) <0.0017
1 (00:00 ~ 03:00) 54 (32.0) 10(17.9) 44 (38.9) <0.001*
2 (03:01 ~ 06:00) 50 (29.6) 14 (25) 36 (31.9)

3(06:01 ~ 09:00) 13( 7.7) 8(14.3) 5( 4.9
4(09:01 ~) 24 (14.2) 24 (42.9) 0(0)

Snake bite grade on ED arriva
0 4( 24 0(0) 4( 35) <0.001°
I 78 (46.2) 1(18) 77 (68.1)

I 66 (39.1) 34 (60.7) 32(28.3)
" 19(10.5) 19 (33.9) 0(0)
v 2( 0.6) 2(36) 0(0)
Local effect scoring system on ED arrival 6.0£26 84*22 48+1.9 <0.001"
bite-to-hospital time 0-8 122 (72.2) 19(33.9) 103 (91.2) <0.001*
< 6 hours 9-16 17 (10.1) 10(17.9) 7(6.2)
bite-to-hospital time 0-8 14 ( 8.3 12 (21.4) 2( 18 -
> 6 hours 9-16 16 ( 9.5) 15 (26.8) 1(0.9)
Length of stay (days) 2 (0-28) 5(1-28) 1(0~12) <0.001"
Antivenin (vials) 1.7+1.2 26+t13 1.2+0.9 <0.0017

ED: emergency department
* Pearson’s Chi-Square test

" Time: time interval from envenomation to hospital visit-time (hour)

T Mann-Whitney U test
$ Linear-by-linear association

Time: timeinterval from envenomation to administration of antivenin (hour)
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Fig. 1. Relationship between bite-to-hospital time after snakebites and percentage of cases with systemic symptoms and com-
plications. The delay in the hospital-visit after snakebites was associated with a significant risk for the development of
systemic symptoms and complications.

—*—Number of cases - Percentage of cases with systemic symptoms and complications
100

80

60

40

Number and percentage

20

0-~1 1-~2 2~3 3~4 4~5 5~6 6~7 7~8 >8
Time (hours)
Fig. 2. Relationship between bite-to-antivenin time after snakebites and percentage of cases with systemic symptoms and

complications. The delay in the administration of antivenin after snakebites was associated with a significant risk for
the development of systemic symptoms and complications.
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(p<0.001), =4 SA49 TFE] WE HAal SAF 9 gy N SAFo]l S oA B 6.4T4.6(FS# 5, W
T FA #AE & d) Scharman¥ 1-28) Y, TSR] 92 Froll A Ht 2.252.3(54 3wk
Noffsinger”®] =47 7}~ Bl A 0~8S 7 He 0-12) Y2 e (p<0.001), AFE3 549
<, 9~165 TTOE 7 T T % 14 FHi 2.6£1.370, 2F 2004 Ha 1.2+
of W& Ao]E ujwdk A3} 9~1691 Fx}oA Al FAF 0.971 2 YERTH(p<0.001).
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(p<0.001). o] W W% 0.446, E0]% 0.929, A= 4. ZXAE 3|FEAME SN S Y FHES
% 0.758, SAASE 0.772, 4% 0.769% el = AHof| Zto{ &l QIXtof| CHEH 249 (Table 4

2RI 87 0)8te] A} 13685 317 (22.8%) oM =

A T4 2 o] veEb L, 319 FolA mgozH SAF Aol A MAl S 2 S B Aol on gl A
B W Qr7ro] 3A17 ool Skl B 139 (41.9%) ©] 07 e 2 Zo A = uio) e Ao 3
Aok AL 717 B FAEIA G Y3t 2 B2 24} gy = A7 dEA AMEHS AYEta, $F R

Table 4. Logistic regression of factors affecting complication and systemic symptoms of snakebite

95% Confidence Interval

B p-value oddsratio L ower Upper
Bite site: proximal 0.725 0.108 2.065 0.852 5.005
LESS* score 9~16 1.884 0.001 6.577 2.219 19.491
Bite-to-Hospital time" (per 3 hr) <0.001
03:01 ~ 06:00 0.988 0.042 2.685 1.034 6.971
06:01 ~ 09:00 3.158 0.008 23.525 2.293 241.350
09:01 ~ 4.409 <0.001 82.209 9.89%4 683.045

* LESS: local effect scoring system
" timeinterval from envenomation to hospital visit-time (hour)

Table 5. Comparison of laboratory data according to Bite-to-hospital time

< 6 hours > 6 hours
p-value
Initial laboratory findings Complicaton (+) Complication (-) Complication (+) Complication (-) ®yand (") (*)and (")
on ED arrival (n=29) (*) (n=110) (") (n=27) (7) (n=3)
WBC (X 10¥mm?) 10.90+4.05 8.19+3.07 11.74+4.06 11.05+1.84 0.001° 0.438
Hemoglobin (g/dL) 1427+217  14.09+1.40 14.49+2.03 14.26+1.51 0.679 0.697
Platelet (X 10%/,L) 254.8+83.4 260.4+78.0 251.61+65.8 257.6*£6.8 0.737 0.875
PT (sec) 11.51+1.44 11.12+0.77 11.3(10~80) 10.93+0.81 0.562 0.850
aPTT (sec) 2054+3217 29.63+378 26.8(21.9~200) 32.73*+3.15 0.621 0.426
AST (1U/L) 32.0t116 35.2£23.1 44 (18~1006) 33.3£8.0 0.916 0.047
ALT (IU/L) 19.6+8.6 25.1+15.2 31 (11~360) 26.3*=7.3 0.058 0.038
CK (U/L) 178 (60~18159) 182.0+116.1 1145 (59~44755) 214.3+68.5 0.105 0.001°
Serum myoglobin (ng/mL) 71 (28~1741) 545 (5~758) 201 (33~20317) 84.6+25.1 0.059 0.022°
Total protein (g/dL) 6.97+£1.60 7.22£0.71 6.80£0.84 7.33£0.25 0.426 0.765
Albumin (g/dL) 3.97+0.83 4.27%£0.46 391£0.35 4.36£0.20 0.277 0.841
Total cholesterol (mg/dL) 177.8+£56.7  189.0+39.5 132.6+39.8 167.3+37.7 0.415 0.040°
Serum glucose (mg/dL) 133.6£45.3 128.0t47.1 140.4£33.9 105.6t£10.0 0.387 0.529
BUN (mg/dL) 15.0+54 16.0*5.1 17.1£81 19.3+25 0.328 0.269
Serum creatinine (mg/dL)  0.97*£0.29 0.85£0.21 0.92*£0.58 097021 0.074 0.136

ED: emergency department, WBC: white blood cell, PT: prothrombin time, aPTT: activated partial thromboplastin time, AST:
aspartate transaminase, AL T: aanine transaminase, CK: creatine kinase, BUN: blood urea nitrogen
¥ p-value<0.05
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