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Clinical Features of the Patients with Seizures after Doxylamine
Succinate Overdose

Hanna Cho, MD, Myung Jun Lee, MD, Jae Eun Sim, MD, and Won-Joo Kim, MD, PhD

Department of Neurology, Gangnam Severance Hospital, Yonsei University College of Medicine, Seoul, Korea

Purpose: Doxylamine succinate is an over-the-counter drug commonly used in the treatment of insomnia. It is in the ethanol-
amine class of antihistamine and is frequently involved in intentional overdoses. Seizures are uncommon, but there are poten-
tially serious complications, making early recognition and treatment essential.

Methods: We reviewed retrospectively the medical records of patients admitted for seizures after a doxylamine succinate over-
dose from Jan. 1, 1992 to Dec. 31, 2008. We evaluated them with respect to age, sex, amount ingested, clinical symptomatol-
ogy, time from ingestion to seizure, complication, and prognosis.

Results: Among the 146 doxylamine overdose patients, 11 patients developed seizures. Females accounted for 9 (81.8%) pa-
tients and the number aged between 20 and 40 years was also 9 cases (81.8%). The average time from ingestion to emergency
room visit was 170 minutes (60-360). The average time from ingestion to development of seizures was 188 minutes (60-480).
The amount of doxylamine succinate ingested was 750-4,750 mg (mean = 2,425 mg). The frequent anticholinergic symptoms
were tachycardia (63.6%), vomiting (45.5%), mydriasis (36.4%), and hypertension (36.4%). Rhabdomyolysis and drug induced
hepatitis were observed in 7 cases (63.6%) and 6 cases (54.5%), respectively. Primary treatment included administration of
benzodiazepine and conservative care. After more than a 6 month follow-up, no patients developed further seizure.
Conclusions: The incidence of seizure after doxylamine succinate overdose is uncommon and prognosis is good. However,
other serious symptoms are commonly combined, and we have to be aware that seizures are a potential complication and
should be actively investigated and vigorously treated.
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Table 1. Clinical characteristics of the patients (Total=11)
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1 23F 190 150 1,750  MRI-Normal Normal Lorazepam habdomyolysis,
Hepatitis
2 23/M 360 330 2,000 CT-Normal Not Performed Diazepam None
3 25/F 90 60 1,000 CT-Normal Not Performed None Hepatitis
4 25M 180 190 2,500 CT-Normal Not Performed Lorazepam \abdomyolysis,
Hepatitis
5 25/F 240 210 2,500 Not Performed Not Performed Diazepam None
6  27F 60 70 2,500 CT-Normal ~ Occasional generalized | o\ Rhabdomyolysis
slow wave
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Hepatitis
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background activities Hepatitis
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Table 2. Clinical anti-cholinergic symptoms in doxylamine
poisoning with seizure.

Symptoms

Number of patients %

Tachycardia 7 63.6
Nausea, Vomiting 5 45.5
Mydriasis 4 36.4
Hypertension 4 36.4
Zo] 29 B AEAo] 17o3irk
FEVY 4 L AFE IS dog) BE o)A @
74 ol BabElQick. e 10038 ofAke] wlule ehd 7
-7} T8(63.6%), T-E 5T(45.5%), 1l& 48(36.4%), =71
deto] 140 mmHg o) ard s 23l 97t 478(36.4%)
o] tHTable 2).
FEUA S o199 = e sl

e gyFow
Zo] TH(63.6%), THEAO] 64N A Abslsiek

el Yak AxAel $F AREE dizepamo] 47,
lorazepamo] 673ell 4 ALG-EILTL, o] F SAJeful Thch-gof
dhel SI41E 7%, TR Folt 7oA AgEgon], F
7h B A B F 39olgleh HE Tl nEs
A7 F PAAA L] B Qo] HUSAC, oF 644 o)y

o ZATA F W] A BHEA gk

=

=]
9»7\-‘1’

xXF
=

al

EAERE = 7, 3
A4 ethanolamine#| 3}5] AEFTIA| 2]
A= ol AldEar glom,

T 4 Glol, A BHo=

CHBHZFEISES| K] M144H M1, 2010

. (=] N
A

¥ %= Koppel 5-& 2-3%=2 H115}9 o)’ ufjof A= 25~

295%% SEFRe] 71 we 8 At gk
AP B QPR oFE = dEA glou, wF &
FEUAY Bz % 4 9 ofe] 5ol

o =
NABH o A Gelsor

3=

A EEG oY, B A= T5%E HE ATtER
oh & o =A =k

SA S AN A EEo] oF 60% FE=
Ao g 23 WA=, YA ZhollA] A S AR
WS, AWk Ql SR RA O] ATl 25 mgS g
P A, o A HEL 99 ng/ml, 2§ 2417 T
o ol totEaL, @4 9= tiEF 100472 o
# Qlet]

&

o

o

lo

[e]

|
%0

-

>

r
e &y

N o
>
o
4

-

o

olN
o
K
el
o

L
o o) fo rx

fo

T—r*

U
ox flr X
do W

T

x
i
o

oC
1%
(o
oft

i
e

N
il
R o

oN
B
>
N

zj
Iy

ojN

_lzi, oL
o o o
oL o %

ih)
S

of w

iy
=

A el i A S
A A7 A AIZES
FolA Hd s vz
AR 2] e
UGAT). ETE oFE B8
1,129.7 mg)oll o]=22] Al &=
3 o] M o] ATLRCK1,062 mg) E-gako] o} HrzkS
71 gl= Beke] geo] Fasiths AL o 4= Qlich
AU W AL FES Shlete] B4}
grhar 1] o2, e gA] dF
at37] whizell EAE EF s=of uh
U Az Aol ¢la, gl o

H}\:ﬂ‘a
ojeh=" A glolct.

011
1 el

do rr
lo

o !
X

e
N

N}
=
W
T
==
—~
N
i
w
—_

A} AAE WA

lo fu

e o -

v 3
o ol

kex

e

=

=
= 5

o
o)

I ol
Hl

‘&
F2a A

=
[

o

T
x
oz

r

m&rmﬁﬂﬁ
PR RN

2
o

o

oN

Lo

r

O1Z3F) X
= T



i ol9le) & 24
w02 e O w(Table 2), ]
AAE dgo= oF thE A
AuL> Juiz o7 FlE A

T

olN
o

™ rlo
1o
It
>,
ic)
S
i
£
I rlot
.

o
o
&
olN
ox
lo
o olor L=

=2
R
frr

i
©
=
M

olN
4

t % 7}

S8t A
re
ox.
2
1o
L
12
ot o
DL
¢
olN
i)é:
1o
oy
e
)
L2 e
Y
o
o,
o
Y

UANL)
r\l ox
¥
o3
)
1o
o

=
o
Japo]

Sk B A gt A= 242 63.6% (7T7), 54.5% (68)Z
&

ool SAlel SET AAE ke B e 2412
Hhurt 258 Erhs Aol

AR F FE2 gz A= Koppel Sof whEd of
09~1.6%"", LUl ofF LI%E 4= glon,
Hbg7 e ofy] HEks| dEA YAE o E4 A
xe] gl o] o3t 2 S| Folut g|7ke] Wate s
o3t YQlETH= B Etof| i3t kR0l Al A A}
of ogt Aoz YziwojRar ekt

W2 At 2 &4 CK7)F 718 4= 9J 21, Chesson
Sof ®iro] oJahi FhelA vl W Fme] gpizo s 8y
CK7} 2,500 IU/LE YA 9koka, 2|44 74 whzke] 790
= B CK 4229 AL oF 30,000 [UL7FA & RiE 9]
ok 2 A FRpEo] A9 g w12t 3l 1543591
i 815271 3315 A Qgkon, PRI gaiFo] WAy
A5 CK 2= A& 9508, Xt 92,878 IUL, &
Fzko]| 2|3

A7 gl

ot
lo ot b

e
g
~
c
=
o
o
@)
~
+
ﬁ"
N
ox
oy
o
paus
o rlo
mU‘.
o,
pREN
o r

27| Rk oFEe] AP A 54 28
gk o]xe] ArollA] HAEk o BgoF Q|
2 A9 2k 4= QllaL, Aol AvE 707 o)
3} 2 499] FR5.7%) S Hastgict’ o
F2golal= 7| A g 2 vhy gk
L o] ] v ] 2wof| tisfjAlE 11 9l
alo] ZAlEHl S5O gk 7HsdS v A
AEAYLE & AFollAe A7 S7HE 5 6
oA 714 Ag F WA dFEA HEE o4l

h

o=
o2 H

"2
i
;

Al

LR ox
oo =

N
ol
Lo
:%

oL B
o
o2
filo
1® 19

o
Al

I

)
o
— N

o oF
0
32
r{o

'[U?L‘

.
K2y
i

&

14

ot >
2 4y 1o g0 o g ofN

o o ¥o ot o

B[O T o

HE=ZQ] O
o] diRiolul, $1414 @ BT $HHo
3 ©

4 tr
o,
£
[
)
T
3
Bl
|
fru
r (]
1>
b
>,
)
fot
il
o

AikaFo] oplEe Aol 7|=gtnel ge Ae
9] eHgo] Ao AlgYE|ojof it

o= & 113 W 3y s F 49
diazepam;, 6% )| Ali= lorazepam= oI5}l 17 2] kAt
= WA & ofu] ojAo] R SEE e ol st
of WizrolopA| A Fofsta] ¢hgleh. o9} g =Alevl
TR tfFAQ ARE AT ST FolE AH

_?L
R

o
H
o
o
)
Fli
04@
Md
rl
do
%
olN
o
T
i
oX
)
o2
ﬂ
ok

N
o

28] ol WA B 3] BAELS FA7I 24
opoz wralslglom, Aoy wael ekt B ¢l
|7io] Fof

XN oo pZ o it x@ ox

ol 9l =5 UREAL MRS Hol Bk 1o,

ol A g glo] 674 o]ake] AT A=

Ao] Aukel S GloITk. 0|2 vlRo] & w SAleh)

Sol olgh wake] A9 F47] Azuto] Wastu, ol
o]

T
e
2

oy
_ =
5 02 % sholth. A 95 3

o >~
ool i
Wl E
)

o0
>
)
N
a3
it
oX
N
o
ol
ol
ial
fru
oo
i
i1
=2
>,
o
oot @
el
N,

N e

fo X E off &
i'.
-0,
4o
>
i
X
ik
o,
oy

e ARk S5 F Aol WA S A9 v
WA Y2 P FED §9 L FY AEHOR AF
Zhlo] BHIE 97k wonw, 27ne ol g g
Gme) A&l

REFERENCES

1. Matthew JE, Seth S, Gary O, Jonathan W. Ellenhorn's Medical tox-
icology: Diagnosis and Treatment of Human Poisoning: Willam &
Wilkins, 1997;888-90.

2. Yoon CH, Oh JH, Goo HD, Lee HS. Clinical review of doxylamine
succinate overdose. J Korean Soc Emerg Med 1998;9:317-22.

3. Koppel C, Tenczer J, Ibe K. Poisoning with over-the-counter doxyl-
amine preparations: an evaluation of 109 cases. Hum Toxicol 1987;6:
355-9.

Journal of Korean Epilepsy Society Vol. 14 No. 1, 2010 9



4. Lee MJ, Oh DR, Lee WJ, Choi SM, Kim SK. Rhabdomyolysis in
doxylamine succinate overdose. J Korean Soc Emerg Med 2000;
11:127-36.

. Lee KH, Kim KH, Kim WY, et al. Clinical analysis of doxylamine
overdose in the emergency department. Inje Medical Journal 1999;
20:255~62.

. Gielsdorf W, Schubert K. Biotransformation of doxylamine: iso-
lation, identification and synthesis of some metabolites. J Clin Chem
Clin Biochem 1981;19:485-90.

. Friedman H, Greenblatt D. The pharmacokinetics of doxylamine:
use of automated gas chromatography with nitrogen-phosphorus
detection. J Clin Pharmacol 1985;25:448-51.

. Johnson A, Hollister L, Berger P. The anticholinergic intoxication
syndrome: diagnosis and treatment. J Clin Psychiatry 1981;42:313-7.

. Grarrison JC. Autacoid. Histamine, bradykinine, 5-#ydroxytrypt-
amine and their antagonist. 8th ed. Vol 1, New York: Macmillan,
1991;574-88.

~

(o]

10 CHSRZPAISESIX] MI14A M1, 2010

10. Simons F. Hl-receptor antagonists. Comparative tolerability and
safety. Drug Saf'1994;10:350-80.

11. Yokoyama H, linuma K. Histamine and seizures: implications for
the treatment of epilepsy. CNS Drugs 1996;5:321-30.

12. Scherkl R, Hashem A, Frey H. Histamine in braimrits role in regu-
lation of seizure susceptibility. Epilepsy Res 1991;10:111-8.

13. Hampel G, Horstkotte H, Rumpf KW. Myoglobinuric renal failure
due to drug-induced rhabdomyolysis. Hum Toxicol 1983;2:197-203.

14. Koppel C, Ibe K, Oberdisse U. Rhabdomyolysis in doxylamine
overdose. Lancet 1987;1:442-3.

15.Kim JC, Lee SA. A case of rhabdomyolysis after doxylamine
overdose. J Korean Neurol Assoc 2000;18: 119-20.

16. Chesson A, Kasarskis E, Small V. Postictal elevation of serum crea-
tine kinase level. Arch Neurol 1983;40:315-7.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


