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Zolpidem is a nonbenzodiazepine hypnotic for the treatment of insomnia, and known as a rela-
tively-safe medication. However, there have been several case reports of zolpidem abuse aand
dependence these days. Even though some withdrawal symptoms like seizures can occur, there
has not been any standard detoxification method until now. A high dose of zolpidem has similar
pharmacological properties as the rest of the benzodiazepines, even though the usual dose of
zolpidem has a selectivity to the type 1 benzodiazepine receptors. We report a rare case of high-
dose addiction and successful detoxification by cross-titration with diazepam.
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Table 1. 5-Day detoxification schedule

Day Oral diazepam regimen

Additional benzodiazepine

Concomitant medication

5 mg géh for 24 h

Lorazepam 12 mg i.m.

Trazodone 50 mg
Trazodone 75 mg
Trazodone 75 mg

1

2 2 mg géh for 24 h

3 2 mg g8h for 24 h

4 2mg gl2h for24 h

5 2 mg g24h for 24 h

250 - - N -

I Zolpidem [ Diazepam-max. [] Diazepam-min. ‘
o3
[0)
[0)
3
a
Epw.
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C Day

Fig. 1. The methods of zolpidem detoxification. A : Abrupt switch-
ing method. B : Direct tapering method. C : Cross-titration method.
eq: Equivalent.

grof| o] =2] 3}, Y 3UAFE YW (sleep initiation) ]
BAE A& Eet2ES BgshHA Sy 2Hsg
o E2kx= 100 mg/day, HEIOHE 25 mg/day H-8-5HHA]
PH7HA] of X7 A AFAE, A 8UAFE= B+t 6

ARE QL) S olF & STk v SALEE B,
Kl

(

o A1 U rlo

Ir

o
‘B
L
10
iy
=2
<
3
= "
=4
=2
[oN
@
s
@
=
&
js]
8
W
N
ut)
o

oot

o |
ox
b
Am
o,
oL
(@]
o
o
4
a
=
vs]
o)
a
=~
w2
@]
=]
=5
=
<
—
=
=8
=
o

2

i

Ege SuAlE A8E H2o) nuzcolqn AY

ET
oF=olth. GABA, 84 AERFUE()l Adxor 2
Foto] 2891 o AEf Y Edl= Hol= 6714 ofy
o] A= AR AA7A LA Aok 11 F 18 HE[FHE
© T2 e §Ieh, WA AEFUE ofge Zolgk,
FEE B FEavet ddo] sle Ao ® Btk o, AR
FrUEO tigh Ao Qs Svdle w2 WAL=
g Holil, §89] 7eAE A2 oz WolsoA|iL g
ok 2o, YubA o2 AR EE 5~10 me®] $E 24}

2AEIL, OE GABA
T8A MERUE Aggto 2z Hizr|obA|d v} B3t
oFe|sha] A& 7HAA Ek

Hzr]olA| -2 oF=9] Ayt W] Uepds teta
7b A3 F89] 7HsA0] w2 Ao R dEA kY J§
7hs/do] =rhal gl gxatEs, EgfotE T (triazolam)
9 o AEtEH (estazolam) 5 FE2 AA|Z 1A]7F 9
HNEF s Belck wets] F435] FhE 58 F
0.8~2.6A17tol| H18 G5 Edst= 9He 4L, =
2 84 AdAdo] AAEH A-gAIo] F-2 o2 HlE
opA| A I} w7 RA| R 8Tt Ado] Eobd AoRE HQ
I:]_.lo,13.15)

AAA o= Zaq] oJ&o] thgh Hile Wo| o]Foj2|aL
A= AAoltt 53] 29¢lE YrkeeFE(over-the coun-

te 22 AL = = =7MolA F8-9] AlEe] Bl 2

_1

a

e



ng2F =04 = 1 SJRhee, etal.

aEaL glon, oEN J-89 o= FF Tk FAlol
t} 167 Zuld) Je3} ojZo] tat 3642 AlglS Hadt
Hajak 57 ol 93l 0|52 99 315 B+t 400 mes
8311, o] Foll= 34‘:]1 1200 mg77¥ 1 51‘—%?‘_} AR 7E QL

Ak, zaﬂ 79l KH

]
-

d

N
au)
o,
re
k1
4>
)
HI filo
rﬂ
_i":
ﬂi
13

il =
Hol] HuH Zd= o7l 130 mgoﬂ*i 600 mgWPZI E—%
< %%??_ A$-E 2o vf Qloy 0 ?
4 oA AF

-

HL
ki
fr
[e]
=
=2 =0
oo

o o
>

:10 !
>
o
2
rO
=
t

2
1
o,
_tJ_‘

o rlr

oF
X
o
©
o
N o
~
52
rr
ofr
= e fuoge K A oau koo

o 2 o
ey i
oL >~ -
-~ S
2

pod

Helrk &2 Fe9] A= AW L
oA Sl o gk ‘3}7P OJoFE A
2HS FolA T8 AR o] TRy E] Sl

92k Zujd oFo] i3t slE=uH 0 2 A7z BE

Ao} AL gl Aotk ey FA7IA o] S| AL
A A= 37 } | FREo] AtE glchd 1)
a718] Mzt dS 57HF O = AL
74 (Abrupt switch method), Z3|9-& G-#|5}
Zoyrh= 21387 (Direct tapering meth-
o9& HeFolHAl 578 Wizt opAl
W x}FA AW (Cross—titration method)©] )
L iz olAE o 2 WAk 7heks)
+ A ol digh AAdE7E 7 ol BarE| Qlek

ol 2 FA] A3 71 vl o) wizrolA|E Al ok
E2E= F2 2ok ZAo] = (chlordiazepoxide), TloFA|T
9 Z 2 (clonazepam)©] Qlt. o]& Foll= &t &
A, 5 2 28 o|avtE nT 7HA tlopAge] Kt
Il Ao & Wiy uf 9t B FEo| Ak o] At
sho] t]obA| T AHE-SFGIT.

oA o7 HixtolA o R WA slo] sl

|

:L
N
k)
[
4
v
2~
ol
o rE |o

BN
2
>

(

offt
i

(2 oo o mu Lot
E-TC)
r E%
p e
&R
K
™
rE

ol
olo rl
aul

of o
o 1
B

U
o
kl
Y
)

Sbg
d

=0k 49,
2852 S99 S7HEFS AR o] sttt 1
HU Z9 9 10 mgoll gk tlobAlHe] 57HFS 5 mgldl
(1:0.5), 3% B+ 160~1600 mg?] 99 H 851= kA

G oEFY A S 80~800 mgo|2ts AL~ FILET
9 ﬂo}xﬂﬁ*& Awpsfjof ah= EAI7E ATt o] 1‘41 HH
Chen 522 1 : 0.15-0.5E ¢ t]obA| ) 2] v &S

A 7A] AAEg _7}9&2; AA8EaL et 2 Fe MIH%
A 1000 mgZhA| E-88F vt Qlovh W A dUxt oh
it 200 mg oS B85 Ao2 7hFate], S
thas ojEshs 20 mge] HopAlE o7 M7 ste] 547t

A gkt ey Bok AL 8ES ARSIt 27
o 11, 2l (lorazepam) AL Z QAL &
A 5 ARE AR KRl E b2 F& oA 200 mg?] ¢
oA EE A}%?‘z J9-ol = Rt Hak-go] EF_EIZI Rl

N ool Y =

|

“ lew, 20 ms 014 obdge) dat 43, Eog
e %741 02 Lol MR 918 A0 HelT

g £

Ege wzrlopdal AGe] okgol waA, vlma v
871590l 2 S AR ol xwﬂz Sl A
AolA)gk Sl s HEOJOFEO R HiElo] gy Hol 2
o] AL 44 gol QielEe % e
ofc}. Tefu} i Felo} ol LEHS AV ALET A
ojAa e A §e 4 glom], 1 X se] ofe
A9l A= 2454 ke Holch. wheby 1 2gat |
2] gloiA] Aokl A4 o7k Wasteha sk,
M B0 F5 - 2 S5 - oAl - BE - 299,

Conflicts of Interest
The authors have no financial conflicts of interest.

REFERENCES

1) American Psychiatric Association. Task Force on D-I. Diagnostic and
Statistical Manual of Mental Disorders: DSM-IV-TR. Washington,
DC: American Psychiatric Publishing, Inc.;2000.

2) Joseph TD, Robert LT, Gray CY, Gary RM, Barbara GW, Posey LM.
Pharmacotherapy: A Pathophysiologic Approach. 7th ed. New York:
Mc Graw Hill Medical;2008. p.1083-1098.

3) Doble A. New insights into the mechanism of action of hypnotics. J
Psychopharmacol 1999;13:S11-S20.

4) Follesa P, Mancuso L, Biggio F, Cagetti E, Franco M, Trapani G, et al.
Changes in GABA(A) receptor gene expression induced by withdraw-
al of, but not by long-term exposure to, zaleplon or zolpidem. Neuro-
pharmacology 2002;42:191-198.

5) Hwang TJ, Ni HC, Chen HC, Lin YT, Liao SC. Risk predictors for
hypnosedative-related complex sleep behaviors: a retrospective, cross-
sectional pilot study. J Clin Psychiatry 2010;71:1331-1335.

6) Liappas IA, Malitas PN, Dimopoulos NP, Gitsa OE, Liappas Al, Niko-
laou ChK, et al. Zolpidem dependence case series: possible neurobio-
logical mechanisms and clinical management. J Psychopharmacol
2003;17:131-135.

7) Tripodianakis J, Potagas C, Papageorgiou P, Lazaridou M, Matikas N.

www.knpa.orkr 137



J Korean Neuropsychiatr Assoc 1 2012;51:134-138

Zolpidem-related epileptic seizures: a case report. Eur Psychiatry 2003;
18:140-141.

8) Alexander B, Perry PJ. Detoxification from benzodiazepines: sched-
ules and strategies. J Subst Abuse Treat 1991,8:9-17.

9) Ashton H. The diagnosis and management of benzodiazepine depen-
dence. Curr Opin Psychiatry 2005;18:249-255.

10) Wagner J, Wagner ML, Hening WA. Beyond benzodiazepines: alter-
native pharmacologic agents for the treatment of insomnia. Ann Phar-
macother 1998;32:680-691.

11) Rush CR. Behavioral pharmacology of zolpidem relative to benzodi-
azepines: a review. Pharmacol Biochem Behav 1998;61:253-269.

12) Darcourt G, Pringuey D, Salliere D, Lavoisy J. The safety and tolera-
bility of zolpidem--an update. J Psychopharmacol 1999;13:81-93.

13) Lobo BL, Greene WL. Zolpidem: distinct from triazolam? Ann Phar-
macother 1997;31:625-632.

14) Sellers EM, Ciraulo DA, DuPont RL, Griffiths RR, Kosten TR, Rom-
ach MK, et al. Alprazolam and benzodiazepine dependence. J Clin
Psychiatry 199354 Suppl:64-75; discussion 76-77.

15) Curtis JL, Jermaine DM. Sleep disorders. In: DiPiro JT, Talbert RL,
Yee GC, Matzke GR, Wells BG, Posey LM, editors. Pharmacothera-
py: A pathophysiologic approach. New York: McGraw-Hill;2002.
p.1323-1334.

16) Hajak G, Bandelow B. Safety and tolerance of zolpidem in the treat-
ment of disturbed sleep: a post-marketing surveillance of 16944 cases.
Int Clin Psychopharmacol 1998;13:157-167.

17) Hajak G, Miiller WE, Wittchen HU, Pittrow D, Kirch W. Abuse and
dependence potential for the non-benzodiazepine hypnotics zolpidem
and zopiclone: a review of case reports and epidemiological data. Ad-
diction 2003;98:1371-1378.

18) Aragona M. Abuse, dependence, and epileptic seizures after zolpidem
withdrawal: review and case report. Clin Neuropharmacol 2000;23:
281-283.

138

19) Gilbert DL, Staats PS. Seizure after withdrawal from supratherapeutic
doses of zolpidem tartrate, a selective omega I benzodiazepine recep-
tor agonist. J Pain Symptom Manage 1997;14:118-120.

20) Sethi PK, Khandelwal DC. Zolpidem at supratherapeutic doses can
cause drug abuse, dependence and withdrawal seizure. J Assoc Physi-
cians India 2005;53:139-140.

21) Harrison M, Busto U, Naranjo CA, Kaplan HL, Sellers EM. Diaze-
pam tapering in detoxification for high-dose benzodiazepine abuse.
Clin Pharmacol Ther 1984;36:527-533.

22) Barrero-Hernandez FJ, Ruiz-Veguilla M, Lopez-Lopez MI, Casado-
Torres A. [Epileptic seizures as a sign of abstinence from chronic con-
sumption of zolpidem]. Rev Neurol 2002;34:253-256.

23) Suh JH, Roh HK, Eo EK, Cheon YJ, Jung KY. Clinical characteristics
of acute zolpidem intoxication. J Korean Soc Clin Toxicol 2008;6:91-
98.

24) Chen SC, Chen HC, Liao SC, Tseng MC, Lee MB. Detoxification of
high-dose zolpidem using cross-titration with an adequate equivalent
dose of diazepam. Gen Hosp Psychiatry 2012;34:210.e5-¢7.

25) Madrak LN, Rosenberg M. Zolpidem abuse. Am J Psychiatry 2001;
158:1330-1331.

26) Svitek J, Heberlein A, Bleich S, Wiltfang J, Kornhuber J, Hillemacher
T. Extensive craving in high dose zolpidem dependency. Prog Neuro-
psychopharmacol Biol Psychiatry 2008;32:591-592.

27) Chu BC, Lai TJ, Chang CM. Seizures after supratherapeutic doses of
zolpidem withdrawal: a case report. Taiwanese Psychiatry Taiwanese
Psychiatry 2008;22:148-152.

28) Rappa LR, Larose-Pierre M, Payne DR, Eraikhuemen NE, Lanes
DM, Kearson ML. Detoxification from high-dose zolpidem using di-
azepam. Ann Pharmacother 2004;38:590-594.

29) Jana AK, Arora M, Khess CR, Praharaj SK. A case of zolpidem depen-
dence successfully detoxified with clonazepam. Am J Addict 2008;17:
343-344.



