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Purpose: Doxylamine is antihistamine drug that is used as a hypnotic. It is also used for suicidal attempts because
it can be easily purchased at the pharmacy without a prescription. There were many articles about the complications
after doxylamine intoxication such as a rhabdomyolysis, but only a few articles have reported on seizure. We
reviewed the cases of doxylamine intoxication with seizure that were treated in the emergency department.
Methods: We reviewed the medical records of the patients who were over 15 years old and who were intoxicated
by doxylamine at 3 emergency medical centers from January 2006 to June 2010. We reviewed the patients age,
gender, the dose of doxylamine ingested, if gastrointestinal decontamination was done, the time from intoxication to
hospital arrival, the seizure history, treatment of seizure, the electroencephalography (EEG) results, the brain com-
puted tomography (CT) results and the blood test results.

Results: There were 168 patients who were intoxicated by doxylamine during the study period. Twelve patients had a
seizure episode. The differences between the patients who developed seizure and the patients whe did not were the dose
and the serum levels of sodium and creatinine. The only clinically meaningful difference was the amount of doxylamine.
The amount of doxylamine ingested (>29 mg/kg) predicted the development of seizure with a sensitivity of 75% and a
specificity of 92% on the ROC curve. One patient among the seizure patients expired in the emergency depariment.
Conclusion: In case of doxylamine intoxicated patients, there is close relationship between seizure and ingested
amount, so close observation needs to be done for the patients who ingest too much because doxylamine can
cause death. Further prospective studies are needed for doxylamine intoxicated patients with a seizure episode.
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A3 739Wo] AF5 Y, o & 33
2EHIAE 7] 2431 189, A3 8924 19,
tolAAA oFE 4909l on 371A] o)) kB2 IA
E83 4= 3%0] gi%it} B4 3 g ':’—‘%6}7177}

A 24 AR FHFE 20~D Aol o HY =7
A TEZ JUW BAle 489, B3 F dAHg AAF
A= 949, 849E 5o A= 12990t}
(Table 1).

WY 2] 198 A 16732 Saolx] AL
Al E]on] G| 89.1+22.7 mg/dL, A F%
F UEF 140.5£3.0 mmol/L, TF 3.66+£0 41
mmol/L, 4 102.85%+3.63 mmol/Le}tH(Table 1),
TUE FAE 14699 #AloA APEHgoer 9
A= (pH)E 7.4210.080]90c}, 12782] $AjolA wz}
ol WAstglon 279 FalolA ARG} WA}
k. 1267 9] Bxl= $FAA A8 T Q8 34
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st ot $x) 3 Fe 2@ 3 AR o} A

Table 1. General characteristics of participants
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Variables Number of patients
(n=168)
Age 33.7£13.0
Sex
Male (%) 28 (16.8)
Female (%) 140 (83.3)
Total dose (mg, IQR) 750 (381~1250)
Weight (Kg, IQR) 53.0 (50~60)
Dose per weight (mg/kg) 13.1 (7.0~22.6)
Co-ingested materials (n, %) 99 (58.9)
Alcohol 73 (43.5)
Benzodiazepine 4(24)
Tricyclic antidepressant 1(06)
Other antihistamine 18 (10.7)
Time delay before hospital arrival (hours) 2 (1~4)
Prehospital vomiting (n, %) 48 (28.6)
Gastric lavage (n, %) 94 (56.0)
Activated Charcoal (n, %) 129 (76.8)
Laboratory result
Glucose (mg/dL) 89.1+22.7
Sodivm (mmol/L) 140.5£3.0
Potassium (mmol/L) 3.66+0.41
Chloride (mmol/L) 102.9+£3.6
Complication (n, %)
Seizure 12 (7.1)
Rhabdomyolysis 27(16.1)
Death 1(0.6)
Admission 34(20.2)
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Table 2. General characteristics of seizure patients

B4 9 SHR2ID) SSA YA 4 Us BHO SHI AT

£2 YRl £aho] B2
|9tk 127 % 1192 94 Al

ukzto] Ay sl Bhate} WASHA] g $Al 7he] QI8
A 54 9 24 FE #E9 AAE, U 341y
st AALE vlwst gk, 4 A9 A, ol
0] BolR RUTHp=0.693, p=0.756), EAgq B

Arrival time

No Age Sex Total dose Co-ingested materials After ingestion Gastric Activated
(mg) . lavage Charcoal
(min}
1 24 F 3750 Diphenhydramine 60 Not tried Not tried
2 41 F 3250 alcohol 30 Yes Yes
3 33 F 2750 alcohol 50 Yes Yes
4 21 M 600 Diphenhydramine, alcohol 60 Not tried Yes
5 43 F 4750 None 180 Yes Yes
6 19 F 2250 None 60 Yes Yes
7 47 F 1750 Diphenhydramine 171 Yes Yes
8 27 F 1750 alcohol 540 Not tried Not tried
9 58 F 250 Tricyclic antidepressant 228 Not tried Yes
10 37 F 3750 None 159 Yes Yes
11 26 F 250 None 60 Not tried Yes
12 33 F 3500 alcohol 300 Not tried Not tried
Table 3. Clinical features of seizure in seizure patients
First seizure )
Seizure seizure attack Seizure Seizure Seizure .
No e . duration . - Brain CT EEG
character after ingestion frequency medication
. (second)
{min)
1 PTC* 70 120 1 B Not taken Not taken
2 GTC" 120 15 2 None Normal Normal
3 GT’ 240 60 1 B Normal Not taken
4 GTC 75 60 1 B Normal Normal
5 GTC 210 60 3 None Normal Normal
6 GTC 30 60 2 None Normal Not taken
7 GTC 180 60 2 B Normal Normal
3 GTC 540 120 1 None Normal Normal
9 GTC 360 60 1 B Normal Normal
10 GTC 180 60 2 none Normal Not taken
11 GT 70 60 3 None Normal Normal
12 GTC 240 Unknown 2 B Normal Normal

PTC*: Partial tonic-clonic, GTC*: Generalized tonic-clonic, GT" General tonic, B Benzodiazepine.
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2 9ehat dri(Table 4).

747} o] Warof th gt D) S AR A M= E4e) el 9
Z B89, BPAY S4ede] B4 JEEH Ao}
Hde 747t AHO R Kol wate] dAn Aol
A Ao Yoy JtHo s BFAY S48
qo] B-ggvto] ofn7} glchi ksl ri(Table 5). &
FAZ SHEw BL45Fg o]43te] 178 ROC 49
AUGCE 0.787 (95% CI, 0.718~0.847, p<0.001)°]¢it}
(Fig. 1). 2e7H< 29.07 mg/kgs AR A L-o= vzt
7} 75.0% (95% Cl, 42.8~94.5), Eol%=7} 91.7% (95%
Cl, 86.6~95.5)0] 20t}

1 #

$-lvetolr $FosAE o Yhse R T 55 8
2te] v1&-2 =A3e] Fxo) we} A Hujt Zol7t 1A
gk 7 0.5~1.3% A=E AL B H5L glon*?
2 F 546 o3 5L A4 GE F5 8§49
18.9~55.2%% A HuE I Qo}? ol E4gvle &
Lol AA vl A AT FEZ 1A F] g oA}
o] b glo] kol A] Fjo] §-o]dty] wiol Yvel
o] FHAEAZ 3] AIB3IA 9oy AL s
A B4 445 B gyt 55 3] 3¢ 4
2R #AE0] ¢FABAE R Qs b 5
5ol FASIE YAEL o] &l dig B ¢ ¥
%, A5 3] 2 g1 glofof st

E2en o o3 $Ee FE2gH, A3 Y, 34890 E
AAEE, dFaA 4 Fol AU, o] F FEZFIAE
=29 74 =Xyl FE8A] 5%, Fuo A4
BAE S0%7HA S L A o] Bk sl glew H-s] A
BEA @& u FA4 ARAe g A= Tl 1 A
o} S1EUAE Hete] 1 59 A€ AsE0) B
7 e] dig A= o= F = Y=ol U&= eolth,
Zeu S S5 o3 whzhe 1 gt A7 AR
Eo| B5Eat AAIR HA 2 285 AF o] gl dEHE

s

e r

Table 4. The comparison of clinical variables and laboratory results on admission between the patients with seizure and the patients with-

out seizure

. Seizure Non-seizure
Variables (n=12) (n=156) p-value
Sex

Male (%) 1(8.3) 27(17.3)

Female (%) 11 (91.7) 129 (82.7) 0.693
Age (IQR) 33 (25~42) 30 (26~37) 0.756
Total dose (mg, IQR) 2500 (1462~3562) 750 (375~1031) 0.001
Weight (kg, IQR) 53.5 (50~60) 53 (50~60) 0.769
Dose per weight (mg/kg, IQR) 48.9 (24.4~66.1) 12.0 (6.9~20.0) 0.001
Time delay for hospital arrival (hour, IQR) 2.8 (1.0~4.0) 2.0 (1.0~4.0) 0.773
Prehospital vomiting (%) 2/12 (16.7) 46/156 (29.5) 0.512
Gastric lavage (%) 6/12 (50.0) 88/156 (56.4) 0.766
Activated charcoal (%) 9/12 (75.0) 120/156 (76.9) 1.000
Coingestant (%) 8/12 (58.3) 91/156 (58.3) 0.404
Laboratory test result

Glucose(mg/DLIQR) 105.5( 84.8~108.2) 86.0 ( 76.0~98.0) 0.056

Sodium (mmol/L, IQR) 143.5(140.3~144.3) 140.0 (139.0~142.0) <0.001

Potassium (mmol/L, IQR) 3.6 (3.5~3.8) 3.6 (3.4~3.9) 0.891

Chloride (mmol/L, IQR) 103.5 (101.0~104.3) 103.0 (101.0~106.0) 0.813

Creatinine (mg/dL) 0.9(0.8~1.1) 0.8 (0.7-0.9) 0.023
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Table 5. Univariate logistic regression to clinical variables and laboratory results on admission for the development of seizure

. 95% CI* for EXP (B)'
Variables - p-value
fower higher
Sex : female 0.285 18.59 0434
Age (IQR) 0.959 1.048 0.923
Total dose (mg) 2.436 9.581 <0.001
Weight (kg) 0.938 1.059 0919
Dose per weight (mg/kg) 1.051 1.135 <0.001
Time delay for hospital arrival 0.932 1.125 0.624
Prehospital vomiting : yes 0.101 2.268 0.348
Gastric lavage: yes 0.239 2.502 0.667
Activated charcoal: yes 0.231 3.502 0.879
Coingestant; yes 0.402 4.817 0.602
Laboratory test result
Glucose(mg/Dl) 0.997 1.041 0.090
Sodium (mmol/L) 1.055 1.550 0.012
Potassium (mmol/L.) 0.335 5478 0.671
Chloride (mmol/L) 0.844 1.165 0.921
Creatinine (mg/dL) 4.817 5320 0.005

CT*: confidence interval, EXP (B)': Expotential(B).

Amounts of Doxylamine ingested (mg/kg)
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Fig. 1. Receiver operating characteristics (ROC) curve of amounts of doxylamine ingested for prediction of seizure in doxylamine intoxi-
cated patients. ROC curve shows that area under the curve (AUC) representing the accuracy of amounts of doxylamine ingested is

0.787 (95% CI, 0.718~0.847, p<0.001).

J KoreaN Soc Cun ToxicoL / 93



CHEHI S ASISIXN K82 R 252010

8 wkzte]] o st A7) wieA] F oy, S 3=
o] &g JoyE 1AL ofF P& HId AL ¢l
o}, ofwt FF3AA o 288 o] Bzte] HAE UE Ao
R A=

7159 AFEolAe L& ot 54 i3 9
vlgke dEE =&37171 ofHsled ol V& B4
2l F=o gt =FEo] U7l 1V 287l X3
o] 1nd oful ] 72 7IZte] AA A7 wEo 1wl
St A ol BAA R 9n] 9 AHE AV o]
7l do g AzdEd ueii B d7E g Fo A
T2 AP3gen FUEnT 8zl o 27E A Ho)
v g2 -ol thzr] giFEd 2T = JE L/FE FA
3lst7] 9130 22 s3] SHIF P FY3 2
A E 7NEAA S a1 e A Hde ddes 3
Aot 71E9] E3 ol G-E v 25 UE I
Aol o]F o)A A gro} B Ao A7 EA 9
JEZ gl disl d7EHAE 8053 7)El @zl 9
A Ao &0 HE 9UEL F4o2 AFE AP}
Aok, 17 EAoME B d7o] g8 gL
9] tiF-io] 20~30to]n] ofio] BEH ol 71&e
ATEF ztolE HolR] ggtry? whzto] WA FAlT
I GAEA] g BAl ALo]ollA] o]H qlEhA EA]q
&l Zpol& Holx| gt} FEZFs o g AFolA
= FEEE 7T AT FolA S AFF g
o] 28.4 mg/kg® WAYsHA e 79 14.1 mg/kgRTh
XA U A FEAR Fo] do] ok Bt 9l
AP, LE-g vl Esto] Wi, o AR5} 5o RE U
A 7o) s AP UAAE ZARE AT M E Fabo] 9l
T §v T2 89 2 AT £ 9% 2
olZ Hgort B8 T UrtAle A7k ojn] & ol
£ RolA gt P dm o] Jske) Ui AT
AE 18.9%9] HAety]l #xAx EE o] M=)
FT59 S$Ex 2F o8 FEsdcn P oy
5] 37 54T 34 ¢=22-¢ HFHS 4%
7t Bl 43g A B FEdA 2 § gl WE
o ¥ B8 FEE AV o ¢3 2T ¥}

ELFH AR Fo% AL dEY dFFed A
oli} o]l el Fofdt HAE ] A= o] TR
£ &4 4 QU1 W&ol At Futelel dgol} 714
g oke) e ¥R E 53l F BELHS IR
ol AFoE e &% (mg/ke) S B4 AHE3I T
Al dFssd e & F J= Hdd FE, 943
o] Al EAee] AL f5- T5 A 3 2431
B 58 I B840},

ol

o

94/ 4 Korean Soc CLIN ToxicoL

AT Fejd YA gAH BS AHA
(lavage tube)7} B]$}F(Levin ube)g ©] 43t WS
Wgshed v de F2 ARSI vt e g 1417
o} A&3le AL fF o= oyt 1A% o 3
tels B43o] HAAY Az ¥ HF A F5 o7t
EEYE Aol AstA ggha vid 1A17E o] %t
sttighe o)A W3l 5o 3 A FEAIE 27)
of 818 & 2N Fe-olE fMF o] AR =AU, 2
U S48 e] B9 2 B gAdel =4 gk A
2ol AAHL AN Aol HAFE F2 ol §3]
At B& o AL AAIRA gL FeUt wol o
Agke 3 fAF ol B8 Fof Fo AHAE <
87l olE & Aoz Bt

5 T Alolof B4 FUE MR, 7 adolEd,
UEEF oM FAHe2 {28 Aol7t At 22y
whzto] ol & QJA|H o g AH8FL Helr] wlie] A
3o gJaja] BZho] fkd AHolelr| Hrhe @zt ¢
3 A o] FEEAE THeAdo] k. AA LS do
7 8A) Folls dzto] dojd & FHHFAL AP =
A9 10804 AHEF5S B o) wzto] dojd #Al
slojele Bhatg go7)7] A Al E B I do
714 @k ExoME FHEHAANA AESE B
d o7t 18= gigich =3 A Fo] A A=
Aol AFR IEEAT YEFH FZdotEdE
oA FAALg2E Aol7l e Aoz vehgort A
A FEo] th 2 A% W o] EABIER UAH 2fu|
= Yohx B3k, 371 obd ARl AAE Rold
gxle] gzle] vl &2 v g e HEE 4ol $
A} Ao Ba} Abold ou] Q= Aol Tt

AFGF &3 g ROC FA A= AUCT} 0.7872
&R 2 A o] fo] FlET Ao w Bl o]E F3 &
23 29.07 mg/kgolA RFAZ7} 75.0% (95% CI,
42.8~945), Bol7} 91 7% (95% CI, 86.6~95.5)2 1}
9} o] £3F ool L3 FA 9 THeAe] 3] Erhal
& 4 gl BEZFHY] AEAAEE BT ATolA
T AFT B43e] dEAAR vyt ik st
20 mg/kgE 7IEo R & o QI ETL 81%, Holert
87% AL 3 ATE°. o] AToA= o] §FE JELR
& o @zl 3l &L UAEE 75NE 2o Kolx
7h oF 75% = "olHdt, et B JEIFIHE BT
a3 o] 3 Al YAH o2 oul7t 9IS AL
ks o] 87 o) 83 BAME U FoE
71&ojop & Zloj} ¥l A A L-Hg Bel BAloM = T
Zto] WrAE ot o]F & o= S ¢4 43



AE GXAT AN FEA S
%ﬁ"ﬂfﬂ AEA T LA ste] %
Zhe] AA7L JFE WUEL T o) ok o E @ o=
tjlsto] =29l (diphenhydramine)g &7 243 34
Z Hilstol=gigle] Z$ S48 15 nAsAR
Ethanolamine f=4 & 2 H1 4] o8t §38]x
EIR] 2h8-& ZH7] wjiel S4elule] 548 A=
Ao Helch v #A S5 o} g4 B4
OFE glo] & 8% 250 mge] ALFL 283 A oA
< 2ol ol Z97t ATt 1€ ERoME w7
Aol 75t Ha gl g AFL glovt uj£d &
47133 Zt= ddstolegiylel Uigh AFox] 24

o] TIHEFE AZet ¥zhgo] Yeldria sigles &
E-8% 1000 mg o)de] B-4oA vehd = 9 5248
T shtE $2E AN QY. vhE 4 b F
B3 dEsto] Aol #4 HEshA| AR 1.2 mg/L
o &% EFFEE B9 FANME Abgo] Rard u}
7h glo] tiR-E agFelr] Mg BaFgo} Apgo] W
Eﬁ} Ak ALFolME Fuldt FFo] BT 7p5A
o Aog EO]E}W
< A3 EFEndd =gt HiEAlzke] 24
3} m“ 10.1A70. 2 Aduba]] AR 25 mg
& B43519& dell= 2~3A12F ojufiof] 0.1 mg/Le] F
Frol SEgtt B ol wato] whfEl A7ho]
A 3080M FHo oAzt e g v wkzks) o]l o wkzt
o] WhAsto wizhy] ojife] o] Yot How Eﬂ‘:‘r
B8 L2 dA7EA o] A7 Atololli= BA R0 R
9?51 BAAAE BolA ottt 7€ dFME i“:’

F37F viehvs AR 18 uf 18~24417 AR B
%}Ol g gatgrta o},

AL vy oA o Folgtn 04/411~J- 2o
wato] dohrlele AFE ©F F9e AYs AU
HRAANES APt SRS A @*}’E} ojn] 9l
o] BAEA] gol o] HAIE9] "o AL vol B

Aol Fderg

=
1_

=42}

12, wk

r_tL >

>

f
n?‘a

oo SE AREE 3422 JehtA ga 52
ggou wae do7) B2 F 8 1 LH?J]O;E-,—-,-
= Z_%Z_EH Whzhg ozl T EFEA }J I 27} Aoji} Al

& ABst ot Abget gt ml=e] A4 73
2B l 58 @AM #a 774 e A = Abgo] B
AHIL T olHF e mestd SAdelel g

Fo7t Hrt da¥ Ao w Azbdct

2 =2 AL AN, 4 74 S A R
olFoiRThHs F-Eolth. Aol FoiT WHEo] FYI
ABAGH 715APE S shAT AR Age

o

g 2 Falelt] A SUE = U= YA S40 AN

e A9E Qo] ok 23 WA AT nge
27} Itk 742 Az R BAT} 40,0
Aol 49708) AR E SARES N Bo] AP
7} A gho} urh e B e
o180l Aolsl A% 977t Aol .
Zdle) REoe old thid HARAE AAGA Zal
of 7i7te) Mg e] ABUALG JFE F85) )
e o] WA ¥ we Fal T3E ATE B4
A%d 24o] olRoiAo} T Aolth. A, oHEo] g
AEANE AFeA ggter] WFFEES 24aA £
Aok, Dey F AR e SAHY WFEEE 27
F AT7h gl YAl A o188 & Q] HEe) 2
£S5 A0 By Ao T 88 Ao 4
2. w3 B2 B8P obEEel 9e 4%e @7
Hae & dod A ST 4l 9F
£8 gostgort 25 A8 ATINE e ok

o A AR} BEFE S0l SH BFFE
815} @) olFol Ao} & Aok, AR, B P TR
o) HAZo] gl A FEBAA B LA
Ag Freks 39 2 Yoaae 25 Aol AT
190l SRTE Bode AaelA dgton 356 o
FAAE AWSA oo} ol AAEe] HaAe o
FEolob & Aoltt. YA, BAE Folxe A 9z
2 FolA 2wl olFolzl AT o} Y% B

S
S
o
o
oy
ro,
;«Jﬁ

o B o fH

2 FHBA| ofF oA A ¥ T HYew Y
B E A SHAIRE A 3 AL diFE 84S

o] A EA| ol9l 8] AEZE3 T A A
7t S dslo] B 88 A 9L T Hol7] "2

] eisks Ao g Addn
FF AFMe K FH@E

37159 9% HHE A &
gk Alge] 0‘01‘# ‘é} ZAolr}.

= = SAjola] 2L 7.14%4 Ao
£ 5 9%4 F ojufo] BF HAE o Bt 77k
5 o2 g9k 33] oz ATt WA wAn
#EE 22 3 A9 AFF B4FH ddAo] gloy
Baiko] 2907 mg/kg oAl 7ol bzt ubag o) &
of thgt ¥IZt=T} 75%, ‘50}&7} 91.7%% wzte] WA
7HeAdo] E3] #otth. B43o] B Ag-ole t R
BA9E BEA AEE FRHFTL A gL A8HY =
B AFRe Ao 9o ng Folsfof 5w whal w4
7 1 uj) 9A7F o)) B #Fo] et

J KoreaN Soc CLin ToxicoL / 95



&L
o

10.

1L

YasgEEX\ M8 & HM25 2010

a

MO
re

. Lee JH, Lee K, Yang HJ. Clincal analysis of seizure asso-

ciated with poisoning & drug overdose. J Korean Soc
Emerg Med 1998;9:148-53.

Park JS, Yun YS, Chung SW, Hwang TS, Chung SP, Jang
SJ, et al. Incidence and Prediction of Rhabdomyolysis
Following Doxylamine Overdose. J Korean Soc Emerg
Med 2000;11:120-6.

. Lee MJ, Oh DR, Lee WJ, Choi SM, Kim SK.

Rhabdomyolysis in Doxylamine Succinate Overdose. J
Korean Soc Emerg Med 2000;11:127-36.

Kim HM, Lee MJ, So BH, Lee WJ, Kim SK. Discriminant
Analysis on Acute Renal Failure from Rhabdomyolysis
after Drug Intoxication. J Korean Soc Emerg Med
2004;15:117-24.

Lee WIJ, Youn CS, Kyong YY, Woo SH, Jeong SK, Choi
SM, et al. Effect of Alcohol Ingestion on Clinical Features
of Acute Drug Intoxicated Patients. J Korean Soc Emerg
Med 2009;20:115-21.

Jo 'Y, Song J, Park J, Koh S, Lee S, Seo T, et al. Risk fac-
tors for rhabdomyolysis following doxylamine overdose.
Human and Experimental Toxicology 2007;26:617-21.
Lee SY, Kang YS, Han SY, Yoon JW, Jo SK, Cha DR, et
al. Rhabdomyolysis Complicating Doxylamine Overdose.
Korean J Nephrol 2001;20:120-6.

Richards JR. Rhabdomyolysis and drugs of abuse. The
Journal of emergency medicine 2000;19:51-6.

Yoon CJ, Oh JH, Goo HD, Lee HS. Clinical Review of
Doxylamine Succinate Overdose. J Korean Soc Emerg
Med 1998;9:317-22.

Choi OK, Yoo JY, Kim MS, Jung KY. Acute drug intoxi-
cation in ED of urban area. J Korean Soc Emerg Med
1995;6:324-9.

Cho NS, Cho SH, Kim YB. Clinical Observations of Drug

96/.J Korean Soc CLin ToxicoL

12.

13.

14.

15.

16.

17.

18.

19.

20.

Intoxication. J Korean Soc Emerg Med 1995;6:349-56.
Kang JH, Jin YH, Lee JB, Lee HN. A Clinical Analysis of
Acute Drug Intoxication in Emergency Department
Setting. J Korean Soc Emerg Med 1999;10:431-40.

Lee KH, Kim KH. Clinical Analysis of Acute Drug
Intoxication in the Emergency Department. J Korean Soc
Emerg Med 1996;7:398-404.

Képpel C, Tenczer I, Ibe K. Poisoning with over-the-
counter doxylamine preparations: an evaluation of 109
cases. Hum Toxicol 1987;6:355-9.

Radovanovic D, Meier PJ, Guirguis M, Lorent JP,
Kupferschmidt H. Dose-dependent toxicity of diphenhy-
dramine overdose. Hum Exp Toxicol 2000;19:489-95.
Bockholdt B, Klug E, Schneider V. Suicide through doxy-
lamine poisoning. Forensic Sci Int 2001;119:138-40.
Bronstein AC, Spyker DA, Cantilena LR, Green JL,
Rumack BH, Giffin SL. 2008 Annual Report of the
American Association of Poison Control Centers’
National Poison Data System (NPDS): 26th Annual
Report. Clinical toxicology 2009;47:911-1084.

Bronstein AC, Spyker DA, Cantilena LR, Green JL,
Rumack BH, Heard SE. 2007 Annual Report of the
American Association of Poison Control Centers’
National Poison Data System (NPDS): 25th Annual
Report. Clinical toxicology 2008;46:927-1057.

Bronstein AC, Spyker DA, Cantilena LR, Green J,
Rumack BH, Heard SE. 2006 Annual Report of the
American Association of Poison Control Centers’
National Poison Data System (NPDS). Clinical toxicology
2007;45:815-917.

Lai MW, Klein-Schwartz W, Rodgers GC, Abrams JY,
Haber DA, Bronstein AC, et al. 2005 Annual Report of the
American Association of Poison Control Centers’ national
poisoning and exposure database. Clinical toxicology
2006;44:803-932.



