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Determination of Defined Daily Dose of Medicines usng Nominal Group
Technique and Analysis of Antibiotics Use in National Insurance Claim
Data: Focused on Antibiotics without DDD of WHO

Dongsook Kim? Namsoon Kim? and Sukhyang Le€’
#Health Insurance Review Agency, Seoul, Korea
®Graduate School of Clinical Pharmacy, Sookmyung Women's University

Objectives : It is necessary to monitor consumption of drugs in order to enhance promote appropriate use of drugs.
Defined Daily Dose(DDD) of World Health Organization(WHO) has been used for evaluating the amount of medicine
use. However, DDD of some drugs must be determined for drugs in Korea which are not listed by WHO. Our formu-
lary follows oursdlf classification and DDD of some drugs must be determined since they exist only in Korea. This
study was aimed to determine DDD value using RAND Appropriateness Methods and evaluate the amount of antibiot-
ics use using DDD value.

Methods : JO1 antibiotics of WHO anatomical therapeutic chemical (ATC) classification were extracted from drug for-
mulary. Antibiotics list without DDD was identified to determine their DDD with comprehensive review of references
and recommendation of experts. defined. Review of reference was executed. of Expert panels were comprised of clini-
ca pharmacist and clinical doctors. Modified Delphi Method was applied by survey and consensus meeting. Amount of

antibiotic use was calculated by DDD/1000 inhabitants/day in the national level using health insurance claim data

Reaults :

The result of 1 round, DDD values of 28 ingredients were determined from the first round of consensus

meeting. With 2nd round meeting, 3 ingredients were deleted and DDD of 17 ingredients were decided. Analysis of
antibiotic use in health insurance claim data showed 22.97 DDD/1000 inhabitants/day in 2003 year.
Conclusion : This study can contribute to the establishment of DDD assignment and thus quantifying drug uses.

(] Key words — Daily Defined Dose, Antibiotics, Nominal Group Method
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Table 1. Antibiotics list in Drug Formulary
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(unit: number (%))

Indication Antibiotics Jo1

611 Gram-positive pathogens 209 (6.4) 178 (5.9)

612 Gram-negetive pathogens 185 (5.7 185 6.2

613 Acid-fast bacteria 17 (3.6) 86 (2.9

An(ti6bli8;ics 614 Gram-positive, Rickettsia, and virus 58 1.8 57 1.9

615 Gram-positive, gram-negative, Rickettsia, and virus 7 249 77 (2.6)

618 Gram-positive and gram-negative 1,919 (58.7) 1,923 (64.2)

619 Other antibiotics 105 (32 98 33

621 Sulfadrugs 55 @7 42 14

Chemi %%;Ha”‘m 625  Furantoin 1 (0.0) 1 (0.0)
629 Other substances 546 (16.7) 354 (11.8)
total 3272 (1000) 3,001 (100.0)

Note: Among 610, 620, antibiotics against fungus and plasmodium (616), malignant tumor (617), isoniazid (622), antileprotics (623),
antisyphilitics (624) and antibiotics against virus and rickettsia among group 615 are excluded.
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Drugs categorized as antibiotics
Number of drugs: 3,310
Number of substances: 219

[

Antibiotics categorized as JO1
according to ATC
Number of drugs: 2,845
Number of substances: 14

Antibiotics categorized as JO1
according to ATC
Number of drugs: 2,845
Number of substances:
143Antibiotics not categorized as
Jo1
according to ATC
Number of drugs: 465
Number of substances: 76

Both ATC code and
DDD values are
presented
Number of items: 2,557
Number of ingredients: 12

Only ATC code is
presented
Number of items: 288
Number of ingredients: 1

Classified as antibiotics
without including ATC
system
Number of items: 182
Number of ingredients: 3

No antibiotics

Number of items: 285
Number of ingredients: 4

[

I

4

Ingredients needed
advisement: 50
—> 2 are excluded
Number of ingredients:

Fig. 1. The process of extracting JO1 Antibiotics
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1. Aminoglycoside Group

KFDA
Ingredients (ATC Size University |University | University )
name) Types a.aﬁ’ge""ed (ATple) | Hospital A |Hospital B |Hospital ¢ | VeVindale |PDR etc
1 |Arbekacin sulfate |Injection | 150~200mg fS:,: s 200mg 150~200mg |- 150~200mg |-
[0 ® 150mg ] @ 200mg
] Other DDD value needed mg
Ingredients (ATC Size University |University | University
rarme) Types a.aﬁ":e""ed (Botle)  |Hospital A |Hospital B |Hospital ¢ | Vevincde |PDR etc
2 |Astromycin sulfate |Injection {400mg 200mg 400mg 400mg
[J @ 400mg
[[] Other DDD value needed mg
Ingredients (ATC Size University |University | University
name) Types a.a’fge""ed (Aple)  |Hospital A |Hospital B |Hospital ¢ | Vertindale |PDR etc
3 |Isepamicin Injection (400mg 200-400mg |400mg 400mg 400mg 560mg
[J @ 400mg
[JOtherDDDvalueneeded _ myg
Ingredients (ATC Size University  |University | University
narme) Types x“’ed (Injectior) |Hospital A |Hospital B |Hospital ¢ | Verinddle |PDR ete
4 zﬁ';goman Injection |120~240mg |60-120mg 240mg  |240mg  |120~240mg |-
[0 ® 120mg ] @ 240mg
[JOtherDDDvalueneeded _ nmyg

Fig. 2. The part of questionnaire

3. 3 AA7IE AAl

WHO®] 2005 ATC Guidelinesl| A 2| A3k B34 AA
71E3 WHONA xR Fa1st B34 (o]2]at dubs o
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E3Aell g DDD:, of" E3HAle] £3kd &4 AR
(Active gradients) =2} F33HA|, 315 ARS-S AAlste]
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ANA TS A AA S Foigtehd, 1d Am|H o] ofFo]
W3k DDDE 7719 ooFE-S HER A o) 18
v T ARe] shte] ofokEel E3HEl E3AE AE-st
b, ook Am|Fel i3t DDDE B5 E3HA|Z AAME
B2 yolzld}
o 1) 9JFE A: 1Al X A 20mg(DDD=20mg)
oJeFE B: 1 Aol Y A% 25mg(DDD=25mg)
a7l 7t o] okE-S 144 E-8-3Pd 2DDDE 4R gt A Y

Table 2. The principles for assigning DDDs to combination products

1. For combination products (other than the combination products used in hypertension, see point 2 below) where the ATC code identifies
the main ingredient (i.e. for the 50- and 70-series combinations and for some 4th levels combinations), the DDD for the combination

product should be equal to the DDD for the main active ingredient

2. For combination products used for treatment of hypertension (i.e. ATC group CO2L, CO2N, CO3E, CO7B-F, C08 and C09), DDDs are
based on the average number of dosing intervals per day. This means that: 1 tablet is the DDD for combinations given once daily,
whereas 2 tabletsisthe DDD for combinations given twice daily and 3 tabletsisthe DDD for combinations given threetimes daily etc.
This principle means that the assigned DDDs may differ from the DDD assigned for the main active ingredient (according to ATC

code).

3. In some ATC groups, it has been decided to use fixed DDDs for al combination products given in e.g. number of tablets regardless of
strength. These rules are clearly stated in the chapters of each ATC main group in this publication (e.g. ATC group A02AD, A02BD

and AO2BX)

4, For al combination products where a DDD assigned deviates from the two rules given above, alist of these DDDs are available from

the Centre (published on the website)
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A8l =S kg vh(Table 3).
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Table 3. Example of Active ingredients per unit dosg(UD) and DDD combination in WHO website

Combination of JO1CR50
- Ampicillin0.25 g/Flucloxacillin0.25 g : DDD= 4UD(4Tab)
- Ampicillin0.25 g/Cloxacillin0.25 g : DDD= 4UD(4Tab)

- Ampicillin0.66 g/Oxacillin0.33 g (Powder for injection) : DDD=2UD(2 g)

- Ampicillin0.125 g/Oxacillin0.125g: DDD= 8UD(8caps)

Table 4. Operational definition of agreement

Definitions of RAND
- Appropriate: panel median of 7-9, without disagreement

- Uncertain: panel median of 4-6 or any median with disagreement

- Inappropriate: panel median of 1-3, without disagreement

Definition of Thisresearch
- 1 Round
Agreement: agreement of 6-9 panel
Disagreement: other cases excluding agreement
- 2 Round
Agreement: a consensus of opinion
Delete: unable to do unanimity
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Table 5. The result of 1 Round
Group Active ingredients Type DDD Unit R;fgonsn:? r:}?gﬁ;gggg ed)
1 arbekacin sulfate Injection 200 mg 99
2 astromycin sulfate Injection 400 mg 99
Aminoglycoside 3 isgpamicin Injection 400 mg 9:9
Group 4 micronomicin sulfate Injection 240 mg 9:9
5 ribostamycin Injection 1,000 mg 9.9
6 tobramycin + sodium chloride  Injection 210 mg 79
o 13 benzathine penicillin G Injection 240 w9 6:8
Penicillin Group o ] o
16 penicillin G potassum crystl Injection 2000  7hghs) 79
17 cephoperazone + sulbactam Injection 4,000 mg 6:9
19 cefbuperazone sodium Injection 2,000 mg 89
20 cefditoren pivoxil Ord 400 mg 6:9
22 cefminox sodium Injection 2,000 mg 89
Cephaosporin Group 23 ceforanide Injection 2,000 mg 99
24 cefotiam Injection 2,000 mg 6:8
25 cefroxadine Ord 1,500 mg 7.8
26 cefteram pivoxl| Ord 300 mg 6:9
27 flomoxef sodium Injection 2,000 mg 89
28 bal ofloxacin Ord 200 mg 79
29 gemiloxacin Ord 320 mg 99
Quinolone Group 30 lomefloxacin Ord 400 mg 99
31 moxifloxacin Injection 400 mg 9.9
32 tosufloxacin Ord 450 mg 89
36 azithomycin Injection 500 mg 9.9
Macrolide Group 37 kitasamycin Ord 1,200 mg 59
38 midecamycin Oral 1,200 mg 9.9
42 carumonam sodium Injection 2,000 mg 59
Others 43 enviomycin sulfate Injection 1,000 mg 79
a4 vancomycin Ord 500 mg 89

28/l A3 (Table 59 2.

2X 22 #3t
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Table 6. DDD value according to RAM of expert panel

Group Active ingredients Types DDD Unit ATC Leve
1 arbekacin sulfate Injection 200 mg JO1GB
2  astromycin sulfate Injection 400 mg JO1GB
Aminogly- 3  isgpamicin Injection 400 mg JO1GB11
cosideGroup 4 micronomicin sulfate Injection 240 mg J1GB
5  ribostamycin Injection 1,000 mg JO1GB10
6  tobramycin + sodium chloride Injection 240 mg JO1GBO1
7 amoxicillin sodium + sulbactam Ord 1,000 mg JO1CR0O2
8 amoxicillin sodium + sulbactam Injection 3,000 mg JO1CR0O2
9  ampicillin 250mg + dicloxacilline 250mg Ord 4 uD JO1CR50
10 ampicillin + sulbactam Injection 2,000 mg JO1CRO1
Penicillin 11 piperacillin + sulbactam Injection 14,000 mg JO1CRO5
Group 12  piperacillin + tazobactam Injection 14,000 mg JO1CR05
13 benzathine penicillin G Injection 240 TS JO1CEO08
14 ciclacillin Ord 1,000 mg JO1CA
15 nafcillin Injection 4,000 mg JO1CA
16  penicillin G potassium crystal Injection 2000 "4 J1CE
17  cephoperazone + sulbactam Injection 4,000 mg J01DD62
18 cefdexin(cephaexin) Injection 2,000 mg J01DBO1
19 cefbuperazone sodium Injection 2,000 mg Jo1DD
20 cefditoren pivoxil Ord 400 mg Jo1DD
21 cefmetazole Injection 2,000 mg Jo1DC09
Cepg?gj:”n 22 cefminox sodium Injection 2,000 mg Jo1DD
23 ceforanide Injection 2,000 mg Jo1DD
24 cefotiam Ord 2,000 mg JO1DCO07
25 cefroxadine Ora 1,500 mg JO1DB11
26  cefteram pivoxil Ord 300 mg Jo1DD
27  flomoxef sodium Injection 2,000 mg J01DD
28  baofloxacin Ord 200 mg JOIMA
) 29 gemifloxacin Ord 320 mg JOIMA15
Qg:gl'j’ge 30  lomefloxacin ord 400 mg  JOIMAO7
31 moxifloxacin Injection 400 mg JO1IMA14
32 tosufloxacin Ord 450 mg JOIMA
) 33  sulfamethoxazole 400 mg + trimethoprim 80 mg Injection 4 uD JO1EEOL
Sugjrgmde 34  sulfamethoxypyridazine 120 mg + trimethoprim 80 mg Ord 4 ub JO1EE
35 sulfamoxole 400 mg + trimethoprim 80mg Ord 2 ub JO1EEO4
) 36 azithromycin Injection 500 mg JO1FA10
Mg Eﬂge 37 kitasamycin Ord 1,200 mg JO1FA
38 midecamycin Ord 1,200 mg JO1FAQ3
39  betamipron 500mg + panipenem 500mg Injection 2 ubD JO1DH
40  doxycycline guaiacol sulfonate + lysozyme Ord 100 mg JO1AA
41  spiramycin + metronidazole Ord 2,156 mg JO1RA
Others 42  carumonam sodium Injection 2,000 mg JO1DF
43  enviomycin sulfate Injection 1,000 mg JO4AB
44 vancomycin Ord 500 mg JO1IXA01
45 xibornol Ord 1,000 mg JO1XX02

) A7} 64%E HFES 2X| 8o =3 ATC 274 5 ik (Table 7).
© 2= J01D(Other betalactam antibacterials), 52 Cephalo- o] 2 ATC A¥-FH 2 w3l A E A3 (Table 8)7 2
sporin Al de] 431%% 7P B vFE A e &tk Cephalosporin Foll A= 34|=] Cephaosporin®] 14.6%=-
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Table 7. The digtribution JO1 Antimicrobial by ATC-3-level

%) AA 2 FAAA A

A~ 27

(unit: number(%6))

JO1A J01B J1C J01D JO1E JO1F J1G JO1M JO1X total
611 42 67 2 67 178 (5.9
612 18 40 126 1 185 (6.2
613 86 86 (2.9
614 57 57 1.9
615 69 6 1 1 77 (2.6)
618 2 339 1,232 116 220 14 1,923 (64.1)
619 3 20 21 30 24 98 (3.3
621 42 42 1.9
625 1 1 (0.0
629 353 1 34 (11.8)
69 8 403 1,292 42 262 464 353 108

od o3 (03 (134 @31 (14 (@7 (155 (118 (@36 001 (1000

JO1A: Tetracyclines 611 Gram-positive pathogens

JO1B: Amphenicols 612 Gram-negative pathogens

JO1C: BetarLactam Antibacterias, Penicillins 613 Acid-fast bacteria

JO1D: Other Beta-Lactam Antibacterias 614 Gram-positive, Rickettsia, and virus

JO1E: Sulfonamides and Trimethoprim 615 Gram-positive, gram-negative, Rickettsia, and vsirus

JO1F: Macrolides, Lincosamides & Streptogramins 618 Gram-positive and gram-negative

JO1G: Aminoglycoside Antibacterials 619 Other antibiotics

JO1M: Quinolone Antibacterials 621 Sulfadrugs

JO1R: Cobination of Antibacterias 625 Furantoin

JO1X: Other Antibacterias 629 Other substances

2. 9P 54 9 A AUE
PR e B S 324085900190 o F 4]

A8 50,3257 0.2 A7) 15%el E2hs1l T, e
319953471 2.2 985%°] X5 Wt 79 WEde:
U2 106991 v, SJlE H 17dolgl e, AA A2
2 A% JF 199 W= Aoz Jehdd

YA AubE-2 YAx1Rol A 49.4%, el lA 3L6%E
AA 31.9%2] HUES ByohaAAS xukst Ag FoF
Ae YUARANA FF 779, dNeM 3042, AA
32093, Aok i sldAlE 257, Sals 13

A, AA L) = Jepseh(Table 9).

3. DDDE o] &3t 5] A AHS-=F Ak

AL k5 El AT 1%E FE3te] A A
AMESE F o] F 1008 AP, 2003d WAL dHd
1.68(DDD/¢1 71,0004 /<), <] 21.29(DDD/3]71,00078 /%)
7 AREES AL, A A AR 22.97(DDD/]) 71,0009 /Y )2
vebsteh &, 20039 =] =W Al ARSERS 2297
(DDD/Q17-1,000%/%)e] =], o] Q17 1,000 A ARE-
o] 19 2394 43S B8l o= M E o 9l

ez AsEd, oo A$e AdHe=
penicillin AHg-o] =<l Hbd, oA+ aminoglycoside
Al o]} cephalosporin Al G o] ARg-e] =A veRsteh. A
A A2 FEsiAM As R, Jde A= 01GB(other
aminoglycoside) A 2] AME-F B]Fe] 204%=E 7 =34,
222 J0IDDEM Y cephdosporin) Ald AF8-aFe] 19.6%
2 =4 Jepdoh vbd, 2e A= J01CA(penicillin with
extended spectrum) Al Q2] AlE-aFo] 285%= 7HY E3kor,
JO1CR(combinations of penicillin) A< 14.7%, JO1DC(2~
cephdosporin) Ald 12.2% <22 yelgth ARHez=
JO1CA(penicillins with extended spectrum) Al 26.9%,
JO1CR(combination of penicillin) A4 14.2%, JO1DC(24] o
cephaosporin) Al d 12.4% =22 vehgdoi(Table 10).
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oekE M-S wlaLshs #39l DDD/]1T1,000% /92
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Table 8. The distribution JO1 Antimicrobial by ATC-4-level

(unit: number (%))

ATC leve number
JO1A - O1AA Tetracyclines 69 (23
Jo1B - JO1BA Amphenicols 8 0.3
Jo1C - JO1CA Penicillins with extended spectrum 150 (5.0
- O1CE Beta-lactamase sensitive penicillins (0.1
- JOICF Beta-lactamase resistant penicillins 0.2
- JO1CG Beta-lactamase inhibitors
- JOICR Combinations of penicillins, incl. beta-lactamase inhibitors 244 8.1
Jo1D -Jo1DB First-generation cephal osporins 403 (13.4)
-Jo1DC Second-generation cephal osporins 387 (12,9
-JO1DD Third-generation cephalosporins 438 (14.6)
- JO1DE Fourth-generation cephalosporins 4 (0.1
- JO1DF Monobactams 24 0.8
- JO1DH Carbapenems 36 1.2
JO1E - JO1EA Trimethoprim and derivatives
- JO1EB Short-acting sulfonamides 1 0.0
-JO1EC Intermediate-acting sulfonamides
- JO1ED Long-acting sulfonamides 1 0.0
- JO1EE Combinations of sulfonamides and trimethoprim, incl. derivatives 40 3
JO1F - JO1FA Macrolides 180 (6.0
- JOIFF Lincosamides 80 (2.7
- JO1FG Sreptogramins 2 (0.1
J01G - JO1GA Sreptomycins (0.1
-JO1GB Other aminoglycosides 460 (15.3)
Joim - JOIMA Fluoroguinolones 346 (115)
- JOIMB Other quinolones 7 0.2
JO1R - JO1IRA Combinations of antibacterials
JO1X - JOIXA Glycopeptide antibacterials 62 (21
- JO1XB Polymyxins 1 ((0X0)]
- JOIXC Seroid antibacterials 0.2
- JOIXD Imidazole derivatives 13 0.9
- JOIXE Nitrofuran derivatives 1 0.0
- JOIXX Other antibacterials 26 09
Total 3,001 (100.0)
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Table 9. Antibiotic prescription rate according to different type of care of study population

29

(unit: claim, day, %)

prescription of JOlantibacterial
Clasdfication clams(%) visit days(%) ‘F'Etdd?(ﬁ number of  prescription  medicationdays  number of
prescription rate per clam medication

Tertiary hospital 12998 (2658) 122548 (2300 94 7,860 60.5 84 26
General hospital 17,883 (355) 189220 (356) 106 8,507 47.6 81 26
Hospital 12421 (247) 164,037 (309 132 3,819 30.7 7.7 24
in-patientClinic 7016 (139) 55829 (105 80 4,651 66.3 59 24
Dental Hospital 7 (0.0) 45 (0.0 6.4 7 100.0 74 30

Dentd Clinic - - - - - - - - -
Subtotal 50,325 (100.0) 531,679 (100.0) 106 24,844 494 7.7 25
Tertiary hospital 142,092 (44) 202116 (3.6) 14 14,891 105 89 12
General hospita 235158 (7.3) 356,797 (6.4) 15 41,138 175 54 13
Hospital 165816 (5.2) 282,050 (5.1) 17 35,337 213 35 13
pgtliﬁe_nt Clinic 2,393,768 (74.8) 4,295,621 (77.3) 18 870,122 36.3 28 13
Dental Hospital 5980 (020 10563 (0.2 18 1,345 225 31 11
Dentd Clinic 256,720 (8.0) 406,504 (7.3) 16 48,471 189 25 1.0
Subtotal 3,199,534 (100.0) 55553651 (100.0) 1.7 1,011,304 316 30 13
Tertiary hospital 155090 (48) 324664 (5.3 21 22,751 147 87 17
Genera hogpital 253,041 (7.8) 546,017 (9.0 22 49,645 196 59 15
Hospital 178237 (55) 446,087 (7.3 25 39,156 220 39 14
totad Clinic 2,400,784 (739) 4,351,450 (71.5) 18 874,773 36.4 29 14
Dental Hospital 5987 (02) 10,608 (0.2 18 1,352 226 32 11
Dentd Clinic 256,720 (7.9) 406504 (6.7) 16 48471 189 25 10
Tota 3,249,859 (100.0) 6,085,330 (100.0) 19 1,036,148 319 32 14
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Table 10. Antibictics, different type of care and different groups of antibiotics, DDD/1000/day

(unit: DDD/1,000people/day(%0))

Classification

in-patient out-patient total

JO1A - JO1AA Tetracyclines

JO1B - JO1BA Amphenicols

JO1C - JO1CA Penicillinswith extended spectrum
- JO1CE Beta-lactamase sensitive penicillins
- JOICF Beta-lactamase resistant penicillins
- JO1CG Beta-lactamase inhibitors

- JO1CR Combinations of penicillins, incl. beta-lactamase inhibitors 013 (76) 313

J01D - JO1DB First-generation cephalosporins
- JO1DC Second-generation cephal osporins
- JO1DD Third-generation cephalogporins
- JO1DE Fourth-generation cephalosporins
- JO1DF Monobactams
- JO1DH Carbapenems

JO1E - JO1EA Trimethoprim and derivatives
- JO1EB Short-acting sulfonamides
- JO1EC Intermediate-acting sulfonamides
- JO1ED Long-acting sulfonamides

002 (1L0) 137 (64) 139 (61)
000 (01) 002 (01) 002 (01)
010 (61) 608 (285 618 (269)
000 (00) 000 (00) 000 (00)
000 (00) 000 (00) 000 (00)

(147) 325 (142
020 (11.9) 160 (750 179 (7.8)
025 (147) 260 (122) 285 (124)
033 (196) 047 (22) 080 (35)
001 (03) 000 (00) 001 (0.0)
000 (02) 000 (00) 000 (00)
001 (077 000 (00) 001 (00)

000 (00) 000 (0.0)

- JO1EE Combinations of sulfonamides and trimethoprim, incl. derivatives 001 (0.8) 046 (22) 047 (21)

J01F - JO1FA Macrolides
- JO1FF Lincosamides
- JO1FG Sreptogramins
J01G - JO1GA Sreptomycins
- JO1GB Other aminoglycosides
JOIM - JOIMA Fluoroquinolones
- JOIMB Other quinolones
JO1IR - JOIRA Combinations of antibacterials
JO1X - JO1XA Glycopeptide antibacterials
- JOIXB Polymyxins
- JOIXC Seroid antibacterials
- JO1XD Imidazole derivatives
- JOIXE Nitrofuran derivatives
- JO1XX Other antibacterials

Totd

008 (46) 209 (98 216 (94)
002 (11) 021 (10) 022 (10
000 (00) - 000 (0.0)
000 (01) 000 (00) 001 (00)
034 (204) 08 (41) 121 (53
016 (95 228 (10.7) 244 (106)
000 (00) 001 (00) 001 (00)

002 (09) 000 (00) 002 (0.1)

000 (02) 001 (00) 001 (00)
011 (05 011 (05)

000 (00) 000 (00) 000 (00)

1.68 21.29 22.97

73 (000 (g7 (100)

(100.0) (100.0)
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