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The Clinical Featuresand Prognostic Factorsin Adultswith
Acute Etrodotoxin Poisoning Caused by Ingesting Puffer Fish
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Purpose: We conducted this study in order to determine clinical features and prognostic factors in adults with acute

tetrodotoxin (TTX) poisoning caused by ingestion of puffer fish.
Methods: In this retrospective study, 107 patients were diagnosed with TTX poisoning. The subjects were divided

into two groups according to duration of treatment; Group |, patients were discharged within 48 hours (n=76, 71.0%),
Group Il patients were discharged after more than 48 hours (n=31, 29.0%). Group Il was subsequently divided into
two subgroups [lla (n=12, 11.2%), lIb (n=19, 17.8%)] according to the need for mechanical ventilation support.
Results: In multivariable logistic regression analysis, the predictors of the need for treatment over 48 hours were
dizziness (odds ratio [OR], 4.72; 95% confidence intervals [CI], 1.59-12.83), time interval between onset of symptom
and ingestion (OR, 0.56; 95% CI, 0.16-0.97), PaCO,<35 mmHg (OR, 8.37; 95% ClI, 2.37-23.59). In addition, predic-
tors of the need for mechanical ventilation were a time interval between onset of symptoms and ingestion (OR, 0.54;
95% ClI, 0.11-0.96) and PaCO,<35 mmHg (OR, 5.65; 95% Cl, 1.96-18.66).

Conclusion: Overall, dizziness, time interval between onset of symptoms and ingestion, ADBP and PaCO.<35

mmHg predict the need for treatment over 48 hours, time interval between onset of symptoms and ingestion and

PaC0,<35 mmHg predict the need for mechanical ventilation support after acute TTX poisoning.
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Fig. 1. Study flow.
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Fig. 2. Time interval from ingestion to onset of symptom accord-

ing to duration of treatment. * : p=0.002, **: p<0.001.
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Table 1. Demographic characteristics of patients with tetrodotoxin intoxication

_ Group 11
Tota(l(;))— 107 G{:g‘;g ! Total Group lla Group I1b pz-*v7I§u)e
n=31 n=12 n=19
Age (years)® 52.87+19.26 54.07+17.78 52.18+20.21 55.62+16.98 NSNS
<40 11 (10.2) 10(13.2) 1(32 1(83) 0(0)
41-50 24 (22.4) 18(23.7) 6(19.4) 4(33.3) 2(10.5)
51-60 48 (44.9) 29 (38.1) 19 (61.2) 5(41.7) 14 (73.7)
61-70 16 (15.0) 14 (18.4) 2( 6.5) 1(83) 1(5.3)
>71 8( 7.5 5( 6.6) 3(97) 1( 83) 2(10.5)
Sex® NS/0.032
Male 89 (83.2) 62 (81.6) 27(87.1) 9(75.0) 18 (94.7)
Female 18 (16.8) 14 (18.4) 4(12.9) 3(25.0) 1(5.3)
Timeinterval between
onset of Sx and 3.43+0.83 2.45+0.72 3.02+0.77 2.25+0.68  0.002/<0.001
ingestion (hours)?
Timeinterval between
visit to ED. and 537264 4.55+1.89 5.13+1.78 4.37+1.89 NSNS
ingestion (hours)®
Total duration 19.77+£3.28 175.32+£23.66 157.12+20.27  195.54+29.25 <0.001/0.008
of treatment (hours)? T D T D ) ’
Total duration 48.93+12.74
of applied MV. (hours)® D
Ingested dishes NS/NS
Hoe 8( 7.5) 5( 6.6) 3(97) 1(83) 2(10.5)
Jjim 6( 5.6) 3(39 3(97) 1(83) 2(10.5)
Juk 3(28) 1(13) 2(60.5) 1(83) 1(5.3)
Ttang 56 (52.3) 42 (52.3) 14 (45.1) 6 (50.0) 8(42.1)
Others 34 (31.8) 25(32.9) 9(29.0) 3(25.1) 6 (31.6)

ED: emergency department, Sx: symptom, MV: mechanica ventilator, NS: non-specific, *: correlation between Group | and Group I,
' : correlation between Group |, Ilaand Group I1b, = : Mann-Whitney U test was performed, © : Chi-square test was performed.
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Table 2. Distribution of according to initial dominant signs and symptoms
Initial signsand Total n=107 Group | Group i p-vaue
I = U -Valu
symptoms (%) =76 Total Group lla Group I1b (*1°)
n=31 n=12 n=19
Gastrointestinal
Nalisea 2( 1.9 2( 26) 0 0 0 NSINS
Vomiting 3(28) 2(26) 1( 32) 1( 83) 0 NSINS
Cardiovascular
Arrhythmia 3(28) 2(26) 1( 32 0 1( 53 NSINS
Hypotension 6( 5.6) 3( 4.0 3(97) 2(16.7) 1( 53 NS/0.025
Neurologic
Distal limb numbness 42 (39.3) 40 (52.6) 2( 65) 1( 83 1( 53 0.001/<0.001
Dizziness 10( 9.4) 1( 13 9(29.0) 4(33.3) 5(26.3) <0.00U/NS
Dysarthria 7( 6.5) 4( 5.3) 3(97) 1( 83 2(10.5) NS/0.042
Facial numbness 6( 5.6) 5( 6.6) 1( 32) 0 1( 53 0.022/0.026
Lingual numbness 7( 6.5) 4( 5.3) 3(97) 2(16.7) 1( 53 NS/0.013
Perioral numbness 15 (14.0) 13 (17.1) 2( 65) 1( 83 1( 53 0.016/0.001
Respiratory
Dyspnea 6( 5.6) 0 6 (19.4) 0 6 (31.6) 0.001/<0.001
NS: non-specific, * : correlation between Group | and Group 11, * : correlation between Group I, Ilaand Group I1b
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0.971; p=0.002), 9JA|-EZF(OR, 4.723; 95% CI, 1.538-
12.834; p=0.004), W o] ksleta: F¢to] 35 mmHg
o3} 7-9-(OR, 8.374; 95% CI, 2.368-23.587; p=0.001)
T2 48AIZF o] X5 7|7ke] HQFHS d&5E e
SHAARE ZALE YT (Table 5).

ﬂ Xk
NE ATEE e FAFE 2] TIX 584
of QFPdel e Rz tholgly] whE] Bt

20 -
|

5 15+ |

£

E

& 104

i

% |

B b5 ——

"1 . . %
O«

L] L]
Total (n=107) Gr. 1(n=76) Gr. Il (n=31)
Fig. 3. ADiagtolic BP. according to duration of trestment. * : p<0.001.

o F o Zo] BaF Aol Ewol JA X A=
e 2 A7E e SEAE WY 27 9S8 54 Ut

A4 sgint. 1 A F4 TIX 35 BRelA A%
7] AFS =3 4= Q)
9A Ty 1@}%& 24kl 35

B4, P B o
Q) B9 P,

TIX 5 2706l A g5l suggos A
Ztxlo] o= w2 A zlz‘sgs}{— ulu) 7} &34 Uhel
vt A S50 B¢ A5 £FFFe £52 vl
7} FRbE o] Apge] oS & . dey Al Mg s
ggsls ogxlo] 3dE L 8z} 7 2R @,
Wi Bateld oAkt Ag geavm tﬂ;}ﬂ
Ve eronl BERAe A
SEREEE EEREURISEE

TIX F5 8] 4457 9t
Fukuda®} TaniZ} A A3+ BEHo|t} TTX =& 3x}9]
ZX Wt FEEE B573lo] stgdeEd o F9 o)
7y, 2871A 5230 S 15, o] 43t zhe] K3y, AA
LZulH|E HolE A% 2uHA|, o2l AAfoldA 2

fLs o
[e]
= _‘_,__502_78-0]]’ =

rlr

Table 3. Characteristics of initial hemodynamic and laboratory data of patients with tetrodotoxin intoxication

Group I

nng;a(l% ) Grzgl;g l Total Group lla Group I1b ?-Y?ku)e
n=31 n=12 n=19

Initial SBP (mmHg) 143.82+22.37 144.31+23.67 142.87+19.06 143.96+26.90 141.39+18.59 NS/NS
Initial DBP (mmHg) 88.91+14.67 88.64+13.74 89.84+15.29 90.37+16.94 89.46+15.34 NS/NS
ASBP (mmHg) 16.02+4.79 16.19+4.65 16.48+5.13 17.19+4.93 16.24+5.34 NS/NS
ADBP (mmHg) 8.37t2.30 6.46+1.35 13.62+2.87 12.30+2.67 13.83*+2.55 <0.001/NS
pH 7.44+0.19 7.43+0.16 7.45+0.18 7.44+0.20 7.46+0.17 0.028/NS

>7.45 34 (31.8) 19 (25.0) 15 (48.4) 4(33.3) 11 (57.9)

7.45-7.35 66 (61.7) 54 (71.1) 12 (38.7) 7(58.3) 5(26.3)

<735 7( 65) 3( 39 4(12.9) 1( 84) 3(15.8)
PaCO, (mmHg) 34.32+3.96 36.01+3.35 30.73+5.96 33.97+4.85 28.37+531 0.001/<0.001

>45 6( 5.6) 3( 39 3(97) 1( 83) 2(10.5)

3545 69 (64.5) 61(80.3) 8(25.8) 5(41.7) 3(15.8)

<35 32 (29.9) 12 (15.8) 20 (64.5) 6 (50.0) 14 (73.7)
Base excess (mEg/L) 0.19+0.16 0.66+0.08 -2.08+0.37 -1.55+0.13 -2.89+0.64 0.037/NS
HCO;™ (mEg/L) 23.98+2.04 24.23+2.38 22.07+1.92 22.89+2.64 20.43+2.08 NS/NS

SBP: systolic blood pressure, DBP: diastolic blood pressure, Initial SBP: SBP on admission, Initial DBP: DBP on admission, Fina SBP:
SBP on discharge, Final DBP: DBP on discharge, A SBP: difference between initial systolic blood pressure and final systolic blood pres-
sure, ADBP: difference between initial diastolic blood pressure and final diastolic blood pressure, NS: non-specific, *: correlation
between Group | and Group 1, * : correlation between Group I, Ilaand Group |1b
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Table 4. Multivariablelogistic regression analysis for predictors of the need for mechanical ventilation in patients with tetrodotoxin intoxication

Risk factors Beta () Standard error Oddsratio 95% Confidence interval p-vaue
Timeinterva between

onset of Sx. and -0.432 0.217 0.539 0.114- 0.964 <0.001
ingestion

Initial PaCO,

(<35 mmHg) 1.665 0.753 5.653 1.956-18.663 0.005

The variables tested in the multivariate logistic regression model were baseline time interval between onset of Sx. and ingestion, Initial
PaCO, <35 mmHg (1, 0). Mutivariate logistic regression anaysis was performed in a stepwise forward logistic regression model in
which the entry was set at a univariate association of p<0.1, Sx.: symptom

Table 5. Multivariable logistic regression analysis for predictors of the need for treatment during the over 48 hours in patients with

tetrodotoxin intoxication

Risk factors Beta(B) Standarderror Oddsratio 95% Confidenceinterval  p-value
Timeinterval between onset of Sx. and ingestion -0.468 0.208 0.563 0.155- 0.971 0.002
Dizziness 1.569 0.815 4723 1.538-12.834 0.004
Initial PaCO, (<35 mmHg) 2.063 0.726 8.374 2.368-23.587 0.001

The variables tested in the multivariate logistic regression model were baseline Time interval between onset of Sx. and ingestion,
Dizziness, ADBP: Initia PaCO, <35 mmHg (1, 0). Mutivariate logistic regression analysis was performed in a stepwise forward logistic
regression model in which the entry was set at a univariate association of p<0.1, ADBP: difference between initial diastolic blood pres-

sure and final diastolic blood pressure
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