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Therapeutic duplication (TD) is a serious problem that frequently occurring primarily in the ambulatory setting in Korea.
Implementation of concurrent drug utilization review (DUR) is a promising way to reduce inappropriate prescription and
dispensing, and improve patient safety. This study was aimed to develop the process of DUR module of TD. Sixty-five
drug ingredients classified into the drug category of the antipyretic, analgesic, and anti-inflammatory drug approved in
Korea (The KFDA-dess nated classification codes of 114 or 264) were reviewed for this purpose. The drug ingredients
(and products) were reclassified based on WHO's Anatomical, Therapeutic and Chemical (ATC) classfication system.
The clinical practice guidelines, textbooks and product labels on therapeutic uses of these drugs in Korea and severa
fores n countries were reviewed. If the drugs were categorized into the same therapeuticaly duplicable class, they were
defined not to be used concurrently because the concurrent use was “thergpeutically duplicated (unnecessary or even
harmful)”. Among the studied drug products, the following 5 drug classes were considto beas “therapeutic duplication”:
(2), ont tooid DURnti-inflammatory drugs (NSAIDs, including s Dicylates), (2),Anilidts, (3),Opioids, (4) Ergot Dk
Doids and (5) 5-HT; receptor agonot s. Therefore, concurrent prescribing or dispensing of more than 2 drug ingredients
any in the above same classes should be considered as TD and needed to be warrant for careful review by pharmacists
before dispensing.
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Fig. 1. Therapeutic duplication guidelines development process.
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Table 1. Drug ingredient lists of KFDA drug classes 114 and 264
Ingredients of drug classes 114 and 264
1  aceclofenac 2526 fenoprofen 49  pelubiprofen
2 acemetacin fentiazac 5051 pentazocine
3 acetaminophen 28 flufenamic Acid piroxicam (including cinnoxicam)
(=paracetamal) 29  flurbiprofen 52  pranoprofen
4 dminoprofen 30 glucametacin 53  proglumetacin
5  dmotriptan gold thiomalate 54 propacetamol
6 amfenac (= sodium aurothiomal ate) 55  pyrazinobutazone
7  asoirin 31 ibuprofen 56  (=phenylbutazone piperazine)
(=acetylsdlicylic acid) 32 ibuproxam 57 <dsdate
8  aurandfin 33 imidazol-2-hydroxy benzoate 58  sodium sdicylate
9  benzydamine (= imidazole sdicylate) 59  aulindac
10  bucillamine 34 indometacin 60 sumatriptan
11 buprenorphine 35  ketoprofen 61 taniflumate
12 butorphanol 36 ketorolac 62  tenoxicam
13  celecoxib 37 lonazolac 63 tigprofenic acid
14 conixin 38 lornoxicam 64 tolfenamic acid
15  dexketoprofen 39 loxoprofen 65  tolmetin
16  diacerhein 40 meoxicam 66  topiramate
17  diclofenac 41 morniflumate 67  tramadol
18  diflunisa 42  nabumetone 68  zaltoprofen
19  dihydroergotamine 43 nabuphine 69  zolmitriptan
20  emorfazone 44  naproxen
21  ergotamine/caffeine 45 naratriptan
22 ethenzamide 46 nefopam
23  etodolac 47  nimesulide
24 felbinac 48  oxaprozin
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ARGAAE M o] ohdeh N o S35, 248714 Zlel
Al Hd Zraelaad S AR SAS 2 T)E
o3 71A] of2ee EAle] fralelr] ditel M A2 5

Kor. J. Clin. Pharm., Vol. 20, No. 3, 2010

Table 2. Ingredients matched up with ATC classification
codes system

ATC codes

Ingredients

M

MO1

MO1A

MO1AA
MO1AAOL

MO1AB

MO1ABO1
MO1ABO2
MO1ABO3
MO1ABO5
MO1ABO8
MO1ABO09
MO1AB10
MO1AB11
MO1AB14
MO1AB15
MO1AB16
MO1AB98
MO1AB99
MO1AC
MO1ACO1
MO1ACO02
MO1ACO05
MO1ACO6
MO1AE
MO1AEOL
MO1AEQ2
MO1AEQ3
MO1AEQ4
MOIAEQ9
MOIAE11L
MO1AE12
MO1AE13
MO1AE16
MO1AE17
MO1AE96
MO1AE97
MO1AES8
MOIAE99

MUSCULO-SKELETAL SYSTEM

ANTIINFLAMMATORY AND ANTI-
RHEUMATIC PRODUCTS

ANTIINFLAMMATORY AND ANTI-
RHEUMATIC PRODUCTS, NON-STE-
ROIDS

Butylpyrazolidines

Pyrazinobutazone
(=phenylbutazone piperazine)

Acetic acid derivatives and related sub-
stances

Indometacin
Sulindac
Tolmetin
Diclofenac
Etodolac
Lonazolac
Fentiazac
Acemetacin
Proglumetacin
Ketorolac
Aceclofenac
Amfenac*
Glucametacin*
Oxicams
Piroxicam (including cinnoxicam)
Tenoxicam
Lornoxicam
Meloxicam
Propionic acid derivatives
Ibuprofen
Naproxen
Ketoprofen
Fenoprofen
Flurbiprofen
Tiaprofenic acid
Oxaprozin
Ibuproxam
Alminoprofen
Dexketoprofen
L oxoprofen*
Pelubiprofen*
Pranoprofen*
Zdtoprofen*
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Table 2. Ingredients matched up with ATC classification

Table 2. Ingredientsmatched up with AT C classification codes
codes system (Continued)

system (Continued)

OTHER ANALGESICSAND ANTI-

MO1AG Fenamates NO2B PYRETICS
MOIAGO2 - Tolfenamic acid NO2BA  Sulicylic acid and derivatives
MOIAGOS  Flufenamic acid NO2BAOL Acetylsdlicylic acid (=aspirin)
MO1AG99 Taniflumate* NO2BAO4 Sodium slicylate
MOLAH — Coxibs NOPBAO6 Salsalate
MOLAHOL - Celecoxib NO2BAO7 Ethenzamide
MOLAX Y o anrheumatic NO2BA11 Diflunisa
MOIAX01 Nabumetone NO2BA16 Imidazole sdicylate
MO1AX07 Benzydamine NO2BE  Anilides
MOIAX17 Nimesulide NO2BEO1 Paracetamol (=acetaminophen)
MOIAX21  Diacerein (=diacerhein) NO2BEQS - Propacetamol
MOIAX22  Morniflumate NO2BG Other analgesics and antipyretics
MO1AX98 Clonixin* NO2BGOG - Nefopam
MOIAX99 Emorfazone* NO2C ANTIMIGRAINE PREPARATIONS
MOLC SPECIFIC ANTIRHEUMATIC NO2CA Ergot alka]o'ds_
AGENTS NO2CAO1 Dihydroergotamine
M01CB Gold preparations NO2CAO02  Ergotamine (combination)
MOICBO1 Gold thiomalate (=sodium aurcthiomalate) NO2CC Selective serotonin (5HT,) agonists
MO1CBO03 Auranofin N02CCO01 Sumeatriptan
MO1CC Penicillamine and smilar agents NO2CC02 Naratriptan
MO1CC02 Bucillamine NO2CC03  Zolmitriptan
MO2 TOPICAL PROCUCTSFOR JOINT NO2CC05 Almotriptan
AND MUSCULAR PAIN NO3 ANTIEPILEPTICS
MO2A DICAL PROCSUC T SFOR JOINT NO3A ANTIEPILEPTICS
MO2AA Ar)tiinfl ammatory preparations, non-ste- NO3AX Oth-er antiepileptics
roidsfor topical use NO3AXO01 Topiramate
MO2AA08 Felbinac * Created codes
N NERVOUS SYSTEM
NO2 ANALGESICS 3 2802 23slg)
NO2A OPIOIDS
NO2AD Benzomorphan derivatives AMX|2X|F0 [}E HWE Jts A=
NO2ADOL  Pentazocine E ATolA A Ul 9] dAARIBA e A8l 34
NO2AE Oripavine derivatives 4 (athitis), 54 53 (acte pan) H WFE (migraine) 5
. A3 el WEFolr} shrstel QFE HEE
NO2AEOL  Buprenorphine o] %510 & ok x1ulalo e A B Co] = 0.
z23S 99 A3y} (Table 3). A AEES2] F 28
NO2AF Morphinan derivatives 20 sz oz} e Fe] UAHEAA B B 2
NO2AFOL - Butorphanol 2 54 8l BAste] SFEAMel M A RS RE g5t
NO2AF02  Nabuphine 3ok 5712 AkeE S (AR 3R, ek 227
NO2AX  Other opioids st5]7), AT AAeLE Fo] AW, F9] (phamaco-
NO2AX02 Tramadol therapy, NICE 7}e]=z}<l, Mayo dlinica 7}o]==}el, WHO




218 Kor. J. Clin. Pharm., Vol. 20, No. 3, 2010

Table 3. Allowable drug combinations based on the clinical guidelines

Indication Combinations allowed Source guidelines
Arthritis o (Paracetamol + (opioid analgesics or oral NSAID/COX-2 inhibitor)) in Osteoarthritis [15,17,20,21]
o (Tramadol + Acetaminophen) in Osteoarthritis
o (Opioid + (Acetaminophen or NSAID)) in Rheumatoid arthritis and Osteoarthritis
¢ ((NSAIDs or COX-2 inhibitor) + low dose Aspirin (81-325mg/day)) for heart protection
Acutepain e (Acetaminophen + NSAIDs (around the clock regimens)) in mild pain if benefit weights risk [18,19,23]
o ((Acetaminophen or NSAIDs) + Opioid (around the clock regimens)) in moderate pain if benefit
weightsrisk
Painin ¢ (Nonopioid anagesics (Tramadol) + NSAIDs) in mild pain [18,19,22]
oncology o (Opioid + (NSAIDg/Acetaminophen)) in moderate/severe pain
patients » Non-opioid +/- adjuvant
¢ Opioid +/- non-opioid +/- adjuvant for mild-moderate pain
¢ Opioid +/- non-opioid +/- adjuvant for moderate-severe pain
Migraine e Sumatriptan + Naproxen [21]

¢ Simple ana gesics (Aspirin/Acetaminophen) + Opiates (Codeine/Oxycodone/Hydrocodone)
o Acetaminophen/Aspirin/Caffeine combination

9] Pain Rdief Ladder, National Hedth and Medica Research
Council )% 3zl go)| Z7)3hd, NSAIDsE 27} o)A
A Folshs e Harhgwl S B okEe] Bt F
7VeiAe 7] wiEel, ViRt Fosl=s HAxrslar 9lxul,

AREzEIHNE J|d st FoqFHE A&=F apirn (8L
325mg)H= WE-Foi7h Fhssiekal skar 9lal, COX-2
inhibitore} #1-8-%F aspiring: ¥-8-3= 7Zl¢] v]A=¥ NSAIDs
5 DEFAY v NSAIDs?t A8 aspiring W

Table 4. Suggested module for therapeutic duplication of antipyretics, analgesics, and anti-inflammatory drugs

PEEa Z=xo= AR DUR conflict g
NSAIDs == aceclofenac, acemetacin, dminoprofen, amfenac,  CyclooxygenaseS- A #fjs}e] T2 elgetdl 344
QRIS aspirin(=acetylsdlicylic acid), benzydamine, & Ak, 29 DA FA 8-S e vl
3} celecoxib, cinnoxicam(=piroxicam cinnamate), RO|EA] AQGREA AL 271A] o)A} EA]o] |
clonixin, dexketoprofen, diclofenac, diflunisal, L317] AT F g A BTEE EAM e E IS
emorfazone, ethenzamide, etodolac, fenoprofen, o] B} $]8l o] AF3|Eh 4= o). o, A AT 2
fentiazac, flufenamic acid, flurbiprofen, 2]8}=| = #]-gefol Ay = (oA € AR ALAL 100 mg)
glucametacin, ibuprofen, ibuproxam, imidazole A= LA LD AR} Hfo] 713l X515
sdlicylate, indometacin, ketoprofen, ketorolac, B0 2 71sA] 42
lonazolac, lornoxicam, loxoprofen, meloxicam,
morniflumate, nabumetone, naproxen, nimesulide,
oxaprozin, pelubiprofen, piroxicam, pranoprofen,
proglumetacin, pyrazinobutazone(=phenylbutazone
piperazine), salsalate, sodium sdicylate, sulindac,
talniflumate, tenoxicam, tigprofenic acid, tolfenamic
acid, tolmetin, zaltoprofen
Anilides %, wel  acetaminophen(=paracetamol), propacetamol opd2) = A o] S| AAEA S 217 0|45
Aol 4314 e A BTFE FEAGo R
AL o] ue} 91gl0] A3 591
Opioids EZ(FZ o] nabuphine, tramadol, buprenorphine, butorphanol,  wlebAd X1 EA)] AB-S- 2714 o| A} F-A o] H-8-5}7]

pentazocine

Ergot akaloids #5F% (2] x]&) dihydroergotamine, ergotamine/caffeine

5-HT, receptor
agonists

HFEE (@] x|8) amotriptan, naratriptan, sumatriptan, zolmitriptan

o
QT G A BT FE SFEAMGO 2 1S o]ojur}
RS LESIES
S zfelz o] = Ade] BEEA EA| 5L 2717
oA 5Alol 1§37 h g 5. A BP0k
Abg0 2 912 o]t SId o] 41T 4 o) 3
5HT, 841 % A4 (ae)Ae] 25y % %)
8)& 71 BEEA ZA HBE 2714 o)A $Alof
B 4ol shes 3 A REE S A go 2 Qg
oloj i} 9 o] AH81T 5 o) 8-
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