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Development of Criteria for Therapeutic Duplications of Psycho-Nervous System Drugs

Hyun Soon Sohn, Yoon Young Choi, Young Sook Lee* Kyung Eob Choi** and Hyun Taek Shin®

College of Pharmacy, Sookmyung Women’s University, Seoul 140-742, Korea
*College of Pharmacy, Wonkwang University, Chonbuk 570-749, Korea
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Abstract — Therapeutic duplication (TD) is frequently reported inappropriate drug use in healthcare settings in Korea.
This study was aimed to develop TD criteria for psycho-nervous system drugs (KFDA classification 117 and 119). ATC clas-
sification was used to determine therapeutic and/or chemical similarities among the 93 ingredients reviewed. Clinical prac-
tice guidelines, textbooks and product labels were referenced for principles and evidences of possible drug combination
usage. 16 groups that listed ingredients to be considered as TD were established and the criteria would be helpful to prevent
TDs.
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Fig. 2 — Therapeutic duplication criteria development process.
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Table I - Drug ingredient lists of KFDA drug classes 117 and 119

Ingredients of drug classes 117 and 119

1 acamprosate 32 escitalopram 63 pemoline

2 alprazolam 33 ethyl loflazepate 64 pergolide

3 amantadine 34 etizolam 65 perphenazine
4 amisulpride 35 fluoxetine 66 pimozide

5 amitriptyline 36 fluvoxamine 67 pinazepam

6 amoxapine 37 galantamine 68 piracetam

7 aripiprazole 38 haloperidol 69 potassium clorazepate
8 atomoxetine 39 hematoporphyrin/cysteine™ 70 pramipexole

9 benztropine (=benzatropine) 40 hydroxyzine 71 pregabalin

10 biperiden 41 imipramine 72 procyclidine

11 bromazepam 42 levodopa/benserazide 73 pyrisuccideanol (pirisudanol)
12 bromperidol 43 levodopa/carbidopa 74 quetiapine

13 bupropion 44 levodopa/carbidopa/entacapone 75 quinupramine
14 buspirone 45 levomepromazine 76 riluzole

15 chlordiazepoxide 46 lithium 77 risperidone

16 chlorpromazine 47 lorazepam 78 rivastigmine
17 chlorprothixene 48 meclofenoxate 79 ropinirole

18 choline alfoscerate 49 memantine 80 selegiline

19 citalopram 50 mexazolam 81 sertraline
20 citicoline 51 mianserin 82 sulpiride
21 clidinium/chlordiazepoxide 52 milnacipran 83 tandospirone
22 clobazam 53 mirtazapine 84 thiothixene (=tiotixene)
23 clomipramine 54 moclobemide 85 tianeptine
24 clopenthixol 55 molindone 86 tiapride
25 clotiazepam 56 nemonapride 87 tofisopam
26 clozapine 57 nortriptyline 88 trazodone
27 diazepam 58 olanzapine 89 trifluoperazine
28 donepezil 59 orphenadrine 90 trihexyphenidyl
29 dothiepin (=dosulepin) 60 oxiracetam 91 venlafaxine
30 duloxetine 61 paliperidone 92 ziprasidone
31 entacapone 62 paroxetine 93 zotepine

*Withdrawn product as of March 18, 2010.

7144191 afloqualone.
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Anticholinergic agents, Dopa and dopa derivatives, Dopamine
agonists, Phenothiazine derivatives, Butyrophenone derivatives,
Thioxanthene derivatives, Indole derivatives, Benzamides,
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Table II - Ingredients matched up with ATC classification codes system

ATC codes Ingredients
A ALIMENTARY TRACT AND METABOLISM
A03 DRUGS FOR FUNCTIONAL GASTROINTESTINAL DISORDERS
A03C ANTISPASMODICS IN COMBINATION WITH PSYCHOLEPTICS
A03CA Synthetic anticholinergic agents in combination with psycholeptics
A03CA02 Clidinium and psycholeptics; clidiniumbromide/chlordiazepoxide
N NERVOUS SYSTEM
NO03 ANTIEPILEPTICS
NO3A ANTIEPILEPTICS
NO03AX Other antiepileptics
NO03AX16 Pregabalin
NO04 ANTI-PARKINSON DRUGS
NO4A ANTICHOLINERGIC AGENTS
NO4AA Tertiary amines
NO04AA01 Trihexyphenidyl
NO04AA02 Biperiden
NO04AA04 Procyclidine
NO04AB Ethers chemically close to antihistamines
N04AB02 Orphenadrine (chloride)
NO04BD Monoamine oxidase B inhibitors
N04BDO01 Selegiline
N04BX Other dopaminergic agents
N04BX02 Entacapone
NO4AC Ethers of tropine or tropine derivatives
N04ACO1 Benzatropine
N04B DOPAMINERGIC AGENTS
NO4BA Dopa and dopa derivatives
NO04BA02 Levodopa and decarboxylase inhibitor (levodopa+benserazide, levodopa+carbidopa)
NO04BA03 Levodopa, decarboxylase inhibitor and COMT inhibitor
NO04BB Adamantane derivatives
N04BB01 Amantadine
N04BC Dopamine agonists
N04BC02 Pergolide
N04BC04 Ropinirole
N04BC05 Pramipexole
NO05 PSYCHOLEPTICS
NO5A ANTIPSYCHOTICS
NO5AA Phenothiazines with aliphatic side-chain
NO5AA01 Chlorpromazine
NO05AA02 Levomepromazine
NO5AB Phenothiazines with piperazine structure
NO05AB03 Perphenazine
N05AB06 Trifluoperazine
NO5AD Butyrophenone derivatives
NO05ADO1 Haloperidol
N05AD06 Bromperidol
NO5AE Indole derivatives
NO5AE02 Molindone
NO5AE04 Ziprasidone
NO5SAF Thioxanthene derivatives
NO5AF02 Clopenthixol
NO5AF03 Chlorprothixene
NO5AF04 Tiotixene
NO5AG Diphenylbutylpiperidine derivatives
NO05AG02 Pimozide
NO5AH Diazepines, oxazepines and thiazepines
NO05AHO02 Clozapine
NO05AHO03 Olanzapine
NO05AH04 Quetiapine

Vol. 55, No. 3, 2011
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Table II - Continued

ATC codes Ingredients
NO5AL Benzamides
NO5ALO1 Sulpiride
NO5AL03 Tiapride
NO5AL05 Amisulpride
NO5AL99 Nemonapride
NO5AN Lithium
NO5ANO1 Lithium
NO05AX Other antipsychotics
N05AX08 Risperidone
NO05AX11 Zotepine
NO05AX12 Aripiprazole
NO05AX13 Paliperidone
NO05B ANXIOLYTICS
NO5BA Benzodiazepine derivatives
NO5BAO1 Diazepam
NO05BA02 Chlordiazepoxide
NO5BA05 Potassium clorazepate
NO05BA06 Lorazepam
NO5BA0O8 Bromazepam
NO5BA09 Clobazam
NO5BA12 Alprazolam
NO05BA14 Pinazepam
NO05BA18 Ethyl loflazepate
NO05BA19 Etizolam
NO05BA21 Clotiazepam
NO05BA23 Tofisopam
NO5BA99 Mexazolam
NO05BB Diphenylmethane derivatives
NO05BB01 Hydroxyzine
NO5BE Azaspirodecanedione derivatives
NO5BEO1 Buspirone
NO5BE99 Tandospirone
No06 PSYCHOANALEPTICS
NO6A ANTIDEPRESSANTS
NO6AA Non-selective monoamine reuptake inhibitors
NO6AA02 Imipramine
NO06AA04 Clomipramine
NO6AA09 Amitriptyline
NO6AA10 Nortriptyline
NO06AA16 Dosulepin
NO06AA17 Amoxapine
NO06AA23 Quinupramine
NO6AB Selective serotonin reuptake inhibitors
NO06ABO3 Fluoxetine
NO06AB04 Citalopram
NO6ABO5 Paroxetine
NO6ABO6 Sertraline
NO6AB0O8 Fluvoxamine
NO06AB10 Escitalopram
NO6AG Monoamine oxidase A inhibitors
NO6AGO2 Moclobemide
NO6AX Other antidepressants
NO06AX03 Mianserin
N06AX05 Trazodone
NO06AX11 Mirtazapine
NO06AX12 Bupropion
NO06AX14 Tianeptine
NO06AX16 Venlafaxine
NO06AX17 Milnacipran

J. Pharm. Soc. Korea
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Table II — Continued

ATC codes Ingredients

N06AX21 Duloxetine
NO06AX99 Hematoporphyrin/Cysteine

NO06B PSYCHOSTIMULANTS, AGENTS USED FOR ADHD AND NOOTROPICS
NO6BA Centrally acting sympathomimetics
NO06BAO5 Pemoline
NO06BA09 Atomoxetine
NO06BX Other psychostimulants and nootropics
N06BX01 Meclofenoxate
N06BX03 Piracetam
NO06BX06 Citicoline
NO06BX07 Oxiracetam
NO06BX08 Pirisudanol

N06D ANTI-DEMENTIA DRUGS
NO6DA Anticholinesterases
NO06DA02 Donepezil
NO06DA03 Rivastigmine
N06DA04 Galantamine
N06DX Other anti-dementia drugs
N06DX01 Memantine

NO7 OTHER NERVOUS SYSTEM DRUGS

NO7A PARASYMPATHOMIMETICS
NO7AX Other parasympathomimetics
NO07AX02 Choline alfoscerate

NO7B DRUGS USED IN ADDICTIVE DISORDERS
NO07BB Drugs used in alcohol dependence
N07BB03 Acamprosate

NO7X OTHER NERVOUS SYSTEM DRUGS
NO7XX Other nervous system drugs
NO7XX02 Riluzole

Benzisoxazole derivatives, Benzodiazepines, Azaspirodecane-
dione derivatives, Tricyclic antidepressants(TCAs), Selective
serotonin reuptake inhibitors(SSRIs), Serotonin-norepinephrine
reuptake inhibitors(SNRIs), Racetams %! Anticholinestrases.
ol ZH7te IF2 FY AmTE Avls] wiEel 167 1F
oMzt I AwE7IEleE 27 obd AR A As T
EHOoF Zhshe, AR ohe IE3ke] AW Xt F5O] of
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Table III — Allowable drug combinations based on the clinical guidelines

Indication Combinations allowed Spurpe
guidelines
. . o selegiline+anticholinergic/amantadine
Qirslgz-é)grkmson o selegiline +amantadine/dopamine-agonist/carbidopa/levodopa [15, 16]
o entacapone+levodopa+carbidopa
o clozapine+FGA/SGA
¢ SGA+FGA
Anti ot o combination of SGAs [17, 18,
nti-psychotics o lithium+AAP 19, 201
o anti-psychotics+antimanic medication (especially lithium & valproate)
o antidepressants+antipsychotics
o SSRI/venlafaxine/imipramine/buspirone/hydroxyzine/pregabalin/duloxetine + BZD/pindolol
L . . [21, 22,
Anti-anxiolytics o SSRI/venlafaxine +buspirone/clonazepam 93,24, 25]

e SSRI+CMI
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Table III - Continued

Indication Combinations allowed Source
guidelines

e SSRI+Non SSRI antidepressant
e SSRIs+mianserin

Anti-depressants e various antidepressants-+mirtazapine [26, 27]
o amitriptyline+moclobemide
o fluoxetine+desipramine

Anti-dementia drugs e memantine+cholinesterase inhibitors [28, 29]
e major depression: SSRI/CMI/MAOI/BZD
e panic disorder or social phobia: SSRI/CMI/MAOI+BZD, SSRI/CMI+AAP

Comorbid conditions e schizophrenia: SSRI/CMI+AAP [30]
e ADHD: SSRI/CMI+PS
o tourette disorder: SSRI+risperidone/TAA

AAP=atypical antipsychotics (aripiprazole, olanzapine, quetiapine, risperidone, ziprasidone); BZD=benzodiazepines; CMI=clomipramine;
FGA=first generation anti-psychotic (chlorpromazine, levomepromazine, perphenazine, trifluoperazine, haloperidol, tiotixene, pimozide,
sulpride); MAOI=monoamine oxidase inhibitor; PS=psychostimulants; SGA=second generation anti-psychotic (ziprasidone, clozapine,
olanzapine, quetiapine, amisulpride, risperidone, zotepine, aripiprazole, paliperidone); SSRI=selective serotonin reuptake inhibitor
(fluoxetine, citalopram, paroxetine, sertraline, fluvoxamine, escitalopram); TAA=typical antipsychotics.

Table IV — Suggested criteria for determining therapeutic duplication

Group Major indication Ingredients

Anticholinergic agents Antiparkinson trihexyphenidyl, biperiden, procyclidine, benztropine

Dopaminergic agents - Dopa and dopa . . . .

derivatives Antiparkinson levodopa/carbidopa, levodopa/benserazide

Dopaminergic agents - Dopamine agonists Antiparkinson ropinirole, pramipexole, pergolide

Ist generation antipsychotics - Phenothiazine Antipsychotic chlorproma;me, levomepromazine, perphenazine,

derivatives trifluoperazine

1st generation antipsychotics - . . . .

Butyrophenone derivatives Antipsychotic haloperidol, bromperidol

Lst generation antipsychotics - Thioxanthene Antipsychotic clopenthixol, chlorprothixene, thiothixene (=tiotixene)

derivatives

2nd_ generation antipsychotics - Indole Antipsychotic molindone, ziprasidone

derivatives

2nd generation antipsychotics - Benzamides Antipsychotic amisulpride, tiapride, nemonapride, sulpiride

2nq generation antipsychotics - Benzisoxazole Antipsychotic risperidone, paliperidone

derivatives
diazepam, chlordiazepoxide, clidinium/chlordiazepoxide,

. . N potassium clorazepate, lorazepam, bromazepam,

Benzodiazepines Anxiolytic .
clobazam, alprazolam, pinazepam, ethyl loflazepate,
etizolam, clotiazepam, tofisopam, mexazolam

Azaspirodecanedione derivatives Anxiolytic buspirone, tandospirone

Tricyclic antidepressants (T'CAs) Antidepressant IMIpramine, clomlpramm(?, am1tr1pty11ne, nortriptyline,
dothiepin, amoxapine, quinupramine

Selective serotonin reuptake inhibitors . fluoxetine, citalopram, paroxetine, sertraline,

Antidepressant : :

(SSRIs) fluvoxamine, escitalopram

Serotonin-norepinephrine reuptake inhibitors Antidepressant venlafaxine, duloxetine, milnacipran

(SNRIs)

. Psychostimulants,
Psychostimulants, agents used for ADHD and agents used for ADHD piracetam, oxiracetam

Nootropics - Racetams & Nootropics

Anti-dementia (mild to
moderate)

Anticholinestrases donepezil, galantamine, rivastigmine

Instructions for DUR conflict: =2 ingredients within group are considered as therapeutic duplications and should not be prescribed
simultaneously. Risk may overweigh than benefit from therapeutic duplication.
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