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Effect of Seizure on Prognosis in Acute Endosulfan Intoxication
Byung Gon Han, M.D., Jun Ho Lee, M.D., 'Kyung Woo Lee, M.D.

Department of Emergency Medicine, Masan Samsung Hospital, Sungkyunkwan University School of Medicine, Masan, Korea
'Department of Emergency Medicine, School of Medicine, Gyeongsang National University, Jinju Korea

Purpose: In highly doses, endosulfan lowers the seizure threshold and elicits central nervous system stimulation,
which can result in seizures, respiratory failure, and death. Management of seizure control is essential for survival
and prognosis of intoxicated patients. This study assessed whether seizure time was an independent predictor of
mortality in patients with endosulfan poisoning.

Methods: This retrospective study enrolled patients with endosulfan poisoning presenting to Masan Samsung
Hospital and Gyeongsang National University Hospital from January 2003 to December 2008. The data were cok
lected from clinical records and laboratory files. Using a multivariate logistic analysis, data on the total population
was retrospectively analyzed for association with mortality.

Results: Of the 24 patients with endosulfan poisoning, nineteen (79.1%) experienced seizure. The patients in the
seizure group showed significantly lower Glasgow coma scale score, base excess, bicarbonate, and significant
existence of mechanical ventilation, as compared to the non seizure group (n=5). Seizure, Glasgow coma scale
score, systolic blood pressure, bicarbonate level, need for respiratory support, pulse rate, respiratory rate, pH, base
excess, and seizure time were associated with mortality. The fatality rate of endosulfan poisoning was 54.1% with
higher mortality among patients experiencing. Longer seizure time was associated with higher mortality.
Conclusion: Seizure time can be a significant independent predictor of mortality in patients with acute endosul-
fan poisoning. Physicians should aggressively treat for seizure control in patients with acute endosulfan poison-
ing.
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M= Al d] AH-HI Qi F7) PaA A o)),
Endosulfan: A-golj Ao} AFA 2 ALG5HE vlad |
2 AL E TR Q) ot 15T o) Fole HAdo] o
S 7Astng ge yeME 943 dalsta gl
Cyclodiene2 y-aminobutyric acid (GABA) A4l &

F23A A ZA8E GABAA-FEA]-GA o] & Sl
A Tl picrotoxin AF F-¢]ol 2H-g-5le] GABAA-<]
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A H&dolu EFFAOR Bo AlGES Belt) oet
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20033 195€ 20083 129714 endosulfan &= &
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3 5 2ol WHA7] Aol th2 ¥do g A 7y
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(AST), Alanine aminotransferase (ALT), 8% I=3%
T 8% 92dasE 8% adolEdsE, ¥F e
s, 85 2k, sgsLa s, doldivA],
veZRul 5, 4) 716 AAH A on, e Fol
A5, Z7|HWAR o JAFEFT) ARS ofF A o R
5o] vige] 3 A8t o PIEL B Aoz 5
A=A

HAAE 2 Al Aus SRAE Y 2710 23
S A28 749 Ane A4kl FE Y0l %

a8, B, A2 9
A%, o, 148, ANAB, 7eke BRI U A 7
dS 1ol A Al= A#ho] 82 o) 71X lorazepam 4
mg 23] AWFAL t}2-0 2 phenytoin 20 mg/kgE £
50 mg& 13] AL 2 t}g-9)E= phenobarbital 20
mg/kgE 29 75 mg¥ 13] AL gt 2eje o]
A8 7499l pentobarbital 15 mg/kg 208 =S
Sl ST}, RE OB ARESE W AR At
A3, A ol SR Rel ekl e Sl
s50] AU 302 o Aok Y AYE AL
2, 434 0 2844 49 F AU 499 ol
At B Hzape] gl o) rhgglol ¥ Ag B9 A
e Ao Aelalct
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Statistical Package for Social Science (SPSS) 12.0 X
2IHS AR, HFY MY 9ol chi-squre
A& AAsaL, 95% Hed ASode AEE
2= 74?30}7] 93 Kolmogorov Smirnov testE A] 3§

79+ independent t-testE

Mann Whitney testE 2 A5} e},
ZA2E AL ‘&E’i"f} Aol A Fxpe] Aol &
g IAZ HEE AT ES SHHESTE A AP ofR
& TR 3t FFARY ) TFATIE W HY
WL Ward FAFS o] 88 DA A AY S ALE-
shoieh. BAITHA o2 on| gl pate 0.057] 9o 2 A9
st

% AT7YSL 240, AA A F FAE 14
(58.3%) 0] 01 Hit AHL 54 349t FAGL AAl
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2 3 &50] 189(75.0%), HLYAQl &Eo] 47
(17.7%) 0] o5, 27 (7.3%) & 54L& 5+ QU
FAT(19)F v AAF(H) 7he) g BAa Ay
FTE9, pH, 9 AAEQ FUE ojitggai
WY g HAg 3] T QAALTE B ﬂaﬂo}
EdEs, ALT, 85 X35 52
@ Zpol & HolA] ko EF § Y A ¥ (p=0.042),
GCSAHT(p=0.043), 98 47] A¥(p=0.044), THE
TG FE(p=0.047), AFZF7] AME 7 (p=0.014)
qko] oF T Atolefl f-of gt Zfo]l & KA (Table 1),
WAAAE &R o] e} F o2 re wf A
F BAE 139 (54.1%) 019109, Aledatol| A AT A
B9, 71FUAHR, JIF3F7) AF8-ol Ben, GCS, &
Y FEEFE, W BA $5718%, Ak, 58
&, pH, 98 97149 52 FodA o] wgtow, n|
¢EEY AST, 8% ZE¥E 52 #osi o =9t}
(Table 2). 12]3 APgTtol e & A7k 187 480
2 AETY 16.88% {3 2ol & B ATHp<0.001)
Z 334 A FELe BRI 9% (37.5%) 2 AE &

Table 1. Characteristics of patients with endosulfan poisoning

A endosulfan S=EA0IA 20| HIFEN 0I1Xl= &

o BAME NGH B Y A% oRE DAY AE
oA ysi BARA fIHe AU (p-0.423 vs.

5 =

p=0.630). = $AIH o L A Fof T2y TE
QA AL T FA% F TollA Fo @ Abol7E AT

A FHEE ARES AHUFRE S AL o5 F
Alegst itk (Table 3).
Frold AbgaE AR
o0 (p=0.027), 744 AIZto] 107 34T wrict AltE

o] 12498 F7}st= A0 & VeI

Receiver operating characteristic (ROC) curve®]
interactive dot diagram$ ©]-&3}a] F3k Al o Zf O]
g ¥ AJ7Ee] cut off value:= 308 23 YrtFig. 1.

ol ErlE A AR 303 s} olah b Al
& Ao O AP 38 ARES AR AL, A
W oE FENFE o] 2ALE IARAS AP
A7} odds ratioZ} 55.001$1cH(p=0.002).
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No seizure Seizure Povalue
(n=5) (n=19)
Referral 2 (40.0%) 17 (89.4%) 0.042
Charcoal* 4 (80.0%) 14 (73.6%) 0.768
Gastric Lavage 44 (80.0%) 17 (89.4%) 0.588
MV’ 11 (20.0%) 15 (78.9%) 0.014
GCS' 14 ( 3~15) 4( 3~14) 0.043
HCO; (mmol/L) 158460 92460 0.047
SBP' (mmHg) 1100+62.0 96.3£553 0.636
PR (/min) 81.0+464 82.1440.9 0.959
RR** (/min) 184+10.7 14.749.1 0457
BT"" (0C) 36.2 (36.0~37.7) 36.1(36.0~39.5) 0.530
BE'" (mmol/L) 10.9+10.7 20.8+8.7 0.044
Hb* (g/dl) 13.5+20 137417 0.841
Potassium (mEq/L) 44+14 46+1.1 0.736
CPK (IU/L) 383 (208~539) 243(58~1116) 0.166
Myoglobin (ng/ml) 457.7 (161 .6~831.6) 312.2(48.1~3346.0) 0.803

Values indicate means * standard deviations (SD) or frequencies.
* Charcoal: Administration of charcoal,
" Gastric lavage: Gastric lavage done,

* MV: Mechanical ventilation,
$ GCS: Glascow coma scale,

' SBP: systolic blood pressure,
" PR: Pulse rate,

** RR: Respiratory rate,

" BT: Body temperature,

** BE: Base excess,

¥ Hb: Hemoglobin.
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TN QaA TS 2 313 A A, Eoll i 22
Sz 9 3t Sof £Ao] glow, ujuA hg A
A dEl9 BEAT AFEFAI} k. R B4RA AL
F% F endosulfan A} g7] =7 L AA olA] ¥l
T GA 78 =, A A 21814 0) et A7 A ¢l
ol doylE B TR gX& Y¥Fa T3
ANABAE A=t HAEE, SFERAS HAA7IY, 1
50l dEtie 22 o|F Y WAL E Yo F
et 28I F71 g9 AFA T59 ABE olF7A
A AEA glom AR g 5o & =F
3 =4 87} Axo|vh?, 1B & endosulfand Zt
g Fo5 g3 AFAllth AlRAA FET bk
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SFup), AbY 59 ARG T HAY A 2
AFNME 19%(79.1%) 9] 87 FAE For, yd
Al 9] Agzo] Bukg-ol $27} 149 (58.3%) 0] 201,
24 32 FEE Bl $AE 53(20.8%) EFHFTE.
Moon 57& 34 endosulfan 55 #xk2] SHHQ AL
3 o222 100 mLol o] S5FE Bl 3t &
2 80 S5%o] Ax APFET AT #Ho] YS
Ao ge AlgHY, B9 SEFS AFI{A A7)
= 8@z o g Brlssit JuUsid S5 T 34 Be=

Table 2. The significant factors with relationship between variable in all patients and mortality

Survival Non survival
(n=11) (n=13) P-value
Seizure* 5 (45.4%) 12 (92.3%) 0.023
MV* 14 (36.3%) 12 (92.3%) 0.008
GCS~ 12 ( 4~15) 3(3~5) <0.001
SBP* (mmHg) 1418172 63.0.3+51.2 <0.001
PR" (/min) 1006124 66.0+51.1 0.031
RR" (/min) 214+3.7 10599 0.002
BE** (mmol/L) -125+98 240162 0.002
Potassium (mEq/L) 38+04 153£10 <0.001
AST™ 34 (19~74) 46 (32~91) 0.018
Myoglobin (ng/ml) 161.6 (48.1~949.1) 625.7 (89.5~3738.4) 0.022
Seizure time** 1(0~102) 210 (0~378) <0.001
Values indicate means = standard deviations (SD) or frequencies.

*Seizure: Existence or nonexistence in seizure arrival at hospital,

" MV: Mechanical ventilation,

* GCS: Glascow coma scale,

¥ SBP: Systolic blood pressure,

" PR: Pulse rate,

" RR: Respiratory rate,

** BE: Base excess,

T AST: Asparate aminotransferase,

** Seizure time: Time interval from the onset of seizure to its termination (minutes).

Table 3. Multivariate logistic regression analysis with mortality as the dependent variable in all patients
95.0% CI* for odds ratio
Coefficient P value Odds ratio
Lower Upper

Seizure time* 0222 0.027 1.249 1.026 1.521

* CI: confidence interval,

* Seizure time: Time interval from the onset of seizure to its termination (10 minutes).
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Fig. 1. Interactive dot diagram in receiver operating characteristic
curve about correlation between seizure duration and outcomes.
Sens: sensitivity(%), Spec: specificity(%)
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