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The Trend of Antibiotics Usage in Korea during 1981-1998
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Division of Infectious Diseases, Department of Internal Medicine, College of Medicine,
The Catholic University of Korea, Seoul, Korea

Background : With the time course, the cost and
the amounts of produced antibiotics are increasing but
it is difficult to get the exact data and there were
limitations to know the trend of antibiotics usage. So
we examined the trend of antibiotics usage every five
year during 1981-1998 by using two parameters; the
cost and the amount of antibiotics produced in South
Korea.

Methods : We used the data from ‘Annual products
of medicine’ published by Korea Pharmaceutical Ma-
nufactures Association. Every antibiotics were classified
to generic names, and the cost and the amounts of
produced antibiotics were compared each year.

Results : In 1998, the total cost of produced anti-
biotics was 1,150 billion won and the amount was
708.6 ton. The cost was increased by 20.0% compared
to that of 1995. Cephalosporins made the largest pro-
portion of the cost in antibiotic production that was
43.8% (503.3 billion won) in 1998. With the time cour-
se proportion of the third and the second generation
cephalosporins were increased. Penicillins made the
largest proportion (46%) of the total amount and were
produced 325.7 ton. Among them, aminopenicillins

were 86% of the total cost of penicillins and 95% of
the total amount of penicillins. Especially the cost of
aminopenicillins with S -lactamase inhibitor was 2.3
times increased since 1993 thus made the major cause
of increase. Quinolones were increased 2.1 times and
macrolides were increased 2.2 times in production cost
for 5 years. Tetracyclines, lincosamides and chloram-
phenicols were decreased in both production cost and
amount, but penicillins and macrolides were increased
in production cost even though production amounts
were decreased.

Conclusion : There seemed to be an increase in
the cost and the amount of antibiotic production in
Korea. Especially productions of newer drugs such as
aminopenicillins with [ -lactamase inhibitor, third ge-
neration cephalosporins, some of macrolides and carba-
penems were increased remarkably. And the use of gly-
copetides, anti-fungal agents, and antiviral agents were
increasing also. Some drugs were thought to be an ina-
ppropriate use. More epidemiologic study and the gui-
delines for the proper use of antibiotics are needed.
(Korean J Infect Dis 32:439~448, 2000)
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Table 1. The Changes in the Production Cost of Anti-
biotics from 1980 to 1998

Year 1980 1983 1986 1989 1992 1995 1998

Cost 1,311 2,386 2,852 4,648 6,482 9,591 11,502
Rate — 820 195 630 395 480 20.0
Ratio 21.0 191 163 168 151 158 14.7

Cost : the production cost of antibiotics (hundred million won),
Rate : the rate of increase in cost compared to the prior (at the
table) year’s cost (%), Ratio:the production cost of anti-
biotics/total production cost of all pharmacological agent (%)

1 1,2589190)14] 19984 1,632 02 skl o), A
AYAkeRol| A AR s vl 19.8%lA] 14.2% 2 Holsict
3kH  quinolone#|] AJAkeHo] =A| Frlsto] 19931 488
ol 19984 10382100 2w o4 Zrbsloich
carbapenems, monobactams, glycopeptides, &34 5 7]el
’6]—-?;{1] 9] xﬂ/l]-om: A 5‘7}:6—]_0114,. 19981 xg/l]_oﬂo] ul—g
ZHE] EH cephalosporin, penicillin, aminoglycoside, quino-
lone, macrolide®] <2.& 1993119 <99} n]s}H tetrac-
ycline®] AJAkeHo] Z31 thAl macrolide®] AJAkelo] 59)&

AAsI 0w, 1919} 2919 AXE AL olgloll = etk

Table 2. The Production Cost of Antibiotics (Hundred
Million Won)

Year 1981 1988 1993 1998  Change"
Penicillins 3553 816.7 1,258.9 1,632.7 30%
Cephalosporins 183.0 1,230.1 2,704.9 5,033.3 86%
Aminoglycosides  201.6 554.5 7704 11,1403  49%
Tetracyclines 172.2 2233 3316 2919 —12%
Macrolides 57.5 130.8 295.6 6463 117%
Lincosamides 60.7 164.1 232.1 1582 —-32%
Chloramphenicols  54.8  46.9 419 30.7 —27%
Quinolones 989 142.8 488.0 1,038.0 113%
Others ' 233.0 218.6 2444 15308 522%
Total 1,417.0 3,527.8 6,367.8 11,502.2 81%

“The increase rate of the cost in 1998 compared to that of
1993, 'Others include carbapenems, monobactams, glycope-
ptides, nitroimidazoles, sulfonamides, anti-tuberculosis agents,
anti-viral agents, and anti-fungal agents

Table 3. The Production Amount of Antibiotics (Ton)

Year 1983 1988 1993 1998 Change”

Penicillins 1612 2043 3332 3257 2%
Cephalosporins 18.1 335 69.3 110.7 60%
Aminoglycosides ~ 20.7 21.7 192 245 27%

Tetracyclines 922 69.6 425 274 -36%
Macrolides 25.2 30.6 53.4 380 —29%
Lincosamides 4.1 134 24.4 187 —24%
Chloramphenicols  53.5 452 209 183 —12%
Quinolones 25.1

Others " 1203  —
Total 3750 4183 5629 708.6 —

“The rate of increase of the amount in 1998 compared with
that of 1993, "The production amount of quinolones were
not identified as one category of drugs in 1981, 1988, and
1993, but included to ‘others’, TOthers include carbape-
nems, monobactams, glycopeptides, nitroimidazoles, sulfona-
mides, anti-tuberculosis agents, and anti-fungal agents
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Table 4. The Production Cost (Hundred Million Won) and Amount (Ton) of Penicillins

cefotaxime®] $© Z(Table

1981 1983 1988 1993 1998
Drugs
cost amount cost amount cost  amount cost amount
Benzyl penicillin 30.1 13.3 29.7 14.0 10.7 4.3 3.6 7.7
Anti-staphylococcal penicillin 9.8 5.1 5.7 3.8 54 0.4 3.6 0.3
Aminopenicillin 224.5 124.5 582.7 180.2 1,029.0 320.2 1,410.8 310.8
Ampicillin 127.4 92.2 142.0 54.1 78.4 37.4 24.1 8.6
Amoxicillin 70.1 324 306.2 126.1 517.9 258.9 4137 2252
Ampicillin-ester 47.0 94.0 132.0 16.6 305.1 39.4
Beta-lactamase inhibitor 40.5 300.7 7.4 668.0 37.6
Anti-pseudomonal penicillin 57.3 4.0 161.9 5.0 132.8 5.0 148.8 6.1
Mecillinam 26.8 71.3 0.9 65.8 0.7
Total 355.5 147.0 816.7 203.0 1,258.9 331.0 1,632.7  325.7
Table 5. The Production Cost (Hundred Million Won) of Cephalosporins in that Order
Year 1981 1988 1993 1998

Cefazolin (53.5) Cephradine 275.7) Cephradine  (482.8) Cefaclor (607.9)

Cephalexin (37.3) Cefazolin (253.4) Ceftezole (246.1) Ceftezole (574.5)

Acents Cephaloridine  (30.9) Cefadroxil ( 73.8) Cefotaxime (176.0) Ceftriaxone (412.0)

& Cephapirin (15.5) Cefotaxime ( 62.3) Cefotiam (173.1) Cefmetazole (379.2)

Cefadroxil (14.1) Cefamandole ( 60.1) Cefaclor (167.6) Cephradine (303.8)

Cephradine (13.8) Cephalexin ( 58.1) Cefadroxil (133.8) Cefotaxime (287.6)
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Table 6. The Production Amount (Ton) of Cephalosporins in That Order

A A& el WA

Year 1983 1988 1993 1998
Cephalexin (7.8) Cephrdine (12.2) Cephradine  (25.6) Cephradine  (26.0)
Cephradine (3.7 Cefazolin (6.7 Cefadroxil ( 8.5) Cefadroxil (24.0)
Acents Cefadroxil (2.6) Cephalexin (51 Cephalexin ~ ( 7.7) Cefaclor (14.0)
g Cefazolin (1.9 Cefadroxil (3.2 Cefazolin (54 Ceftezole (9.2
Cephaloridine  (0.6) Cephapirin (0.8 Ceftezole (35 Cephalexin (4.7
Cephapirin 0.3) Cefamandole ( 0.6) Cefaclor ( 3.1 Cefotaxime  ( 4.1)
Table 7. The Comparisons of Cephalosporins’ Production by Generation
Year 1988 1993 1998
First seneration cost” 718.6 (58%) 897.4 (33%) 926.8 (18%)
& amount ' 28.8 (86%) 49.3 (71%) 61.6 (56%)
Second seneration cost 2852 (23%) 1,110.2 (41%) 22852 (45%)
& amount 3.1 ( 9%) 147 1%) 34.1 (31%)
Third eeneration cost 226.3 (18%) 697.3 (26%) 1,819.1 (36%)
8 amount 1.6 ( 5%) 53 ( 8%) 15.0 (14%)
. cost 2.0
Fourth generation amount 0.02
Total cost 1,230.1 2,704.9 5,033.3
amount 335 69.3 110.7
*hundred million won, "Ton
Table 8. The Production Cost of Aminoglycoside (Hundred Million Won)
Year 1981 1988 1993 1998
Kanamycin 88.4 (43.9%) 70.5 (12.7%) 429 ( 5.6%) 27.8 ( 2.4%)
Gentamicin 31.7 (15.7%) 147.4 (26.6%) 106.8 (13.9%) 574 ( 5.0%)
Tobramycin 13.8 ( 6.9%) 60.5 (10.9%) 119.6 (15.5%) 133.4 (11.7%)
Amikacin 41.4 (20.5%) 104.0 (18.7%) 173.0 (22.5%) 146.1 (12.8%)
Micronomicin 372 ( 6.7%) 166.6 (21.6%) 216.3 (19.0%)
Isepamicin 164.2 (14.4%)
Ribostamycin 3.6 ( 1.8%) 18.0 ( 3.2%) 41.9 ( 5.4%) 164.5 (14.4%)
Sisomicin 53 ( 2.6%) 11.0 ( 2.0%) 28.9 ( 3.7%) 26.5 ( 2.3%)
Netilmicin 48.0 ( 8.7%) 47.6 ( 6.2%) 190.4 (16.7%)
Astromicin 21.3 ( 2.8%) 54 ( 0%)
Dibekacin 17.4 ( 8.6%) 347 ( 6.3%) 10.5 ( 1.3%) 5.8 (0.1%)
Paromomycin 232 ( 42%) 11.3 ( 1.5%) 25 ( 0%)
Total (%) 201.6 (100%) 554.5 (100%) 770.4 (100%) 1,140.3 (100%)

5), 19931d 1679Yo]

A= JE 241 cephalosporind] wro =22 X cephadrine, cefadroxil, cefaclor, ceftezole,

cefaclor7} 3.6v Z7}3) 6083 o2 7}k wre oko| ALy
ek Hh 198817} 199310l 71k who] AJAkE AW 1AIT]
cephalosporin€l cephradine®] AN Zo]E Ao 7 }E}
b AlAbERe 1988137} 1993w, 2]3L 1998 ] ceph-
radineo] 7}& wro] AJALE|9irKTable 6). 199811 AJALekS-

cephalexin, cefotaxime?] <=2 & v}e}utE0], cefaclor, cefte-
zole, ceftriaxone®] 73-9- AAteko] HZo|T Blstx YA
N W Zleg Mol 229 cephalosporin®] A-gell glo]
oidict 37ke] okAlZE Wokdlae & o Sick Al A
At Akeks He 1Al cephalosporin®] 7§ AAl A




Ael= FRF o2 solyrh 2ey AA| cephalosporin 5
AAshe vlgol 1988ol AR 8%, AN 86%E
AR Aol 1998udell FolAE 18%9t 56% %2 Eo1E3
tHTable 7). 2AtH cephalosporine AJAteks} Folo] =7}s}
R AAlellA A= vlEE ok S7RE Q. 34
cephalosporine- 1998de]] Eof Aozl Ak T = 7
Z7lslo], AR 19931 69791%ollA] 1,81991 02 2.6
ul, AL 1993149 53Eo)4] 150508 2.858] Z7}s}
e, A cephalosporin®] AN} ARG F A ]
&5 Z7kslo] AL 19939 26%0ll4] 36% %, AAEke
8%lAl 14% 2 Z7}slich

Aminoglycoside Aminoglycosde®] AJAFeH2- 1981:d2] 202
AellA F3] F7kste] 1993Wdell= 77081, 1998 1dell=
L1099 e ARt aev AR oidel vlel =
Al sl e g2 Ao g vehed], 19834l 2075,
19931 19.1%, 28|31 1998dolle 245807 =AXE| g}
Z5w AYAHS Hm 1998Wol] micronomicino] 7}AF WS-
2169191, 1 t}Eo| netilmicin, ribostamycin®] <o 2 v}e}
JrH(Table 8). 53] A|E-F aminoglycoside?] &}1}Ql ise-

Table 9. The Production Amount of Aminoglycoside (kg)
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pamicin®] AJitHo| 164U o2 ek om Aikeko] w
kanamycin, gentamicin, amikacin S-2 AAFH]] QojA=
Z vlg= AABAE Feidek w3k 19939de] vlsiA=
ribostamycin, netilmicin, isepamicin®] A}-g-o] FA Holykrl
Aiekel wWzkE M 198378 1998wd7kA] FA] Wdh=
§iti(Table 9). F5HE A 19989l 7k o] A4k
¥ EF5-L ribostamycin®.Z E 13.7E0] AAEQY I o}
20 & kanamycin, gentamicin, amikacin®] <=o]%lt}. Kana-
mycin®] 73-% 1983l 18Fo0| AYAE|o] aminoglycoside
AAE 5 7P 2 ulse ARy o]l Alg A
o] 1998 4.6l E}slSich.

Tetracycline Tetracycline®] AJAFeH2 19811 17293J0l| 4]
19934 3319Yo a2 Zvlslclr) 19984l SolAl= 29290
Aoz Faele s HIvKTable 10). A4k =gk
1981yd 91E|A] 1998y 27Eo & AL Zishe A
Qltk(Table 11). Tetracycline A<D AA|e] HA-L 7+
W doxyeyclined] AAHFS Sold Aoz zAEgLw),
& A-geke] doxycyclineell BJl] ' 100 717bo] W2 te-
tracycline®] AJ4keko] A& FHasly] wiitell A ABibeko]
e Aoz A

Macrolide, Lincosamide % Chloramphenicol Macrolide#)|

—_

1983 1988 1993 1998 spaAle] AskRe 19881 131919), 19931 297919, 1998

Kanamycin 17,986.7 16,138.1 10,017.0 4,635.5 Y 6469 Qo2 m 5udujct ABAHo] 2ufo]d Zrlel= oF
Amikacin 116.3 634.8 1,763.3 1,734.5
Micronomicin 02 41.0 3081 4235 Table 11. The Production Amount of Tetracyclines (kg)
Isepamicin 320.4 1983 1988 1993 1998
l;‘:’(:’;:ir;lycm 2;? 72;2 2’223:5 13’6§§ z Doxycycline 2374 7,000 12,179 14473

o Tetracycline” 85,654 60,726 29,695 11,970
Netilmicin 76.1 83.0 371.6 . .
Astromicin 722 155 Mmocycllr.le 665 624 329 557
Dibekacin 77 1077 485 22.4 Methacycline 2022 LIS 273 233
Paromomycin 406.1 105.1 Total 90,715 69,594 42,476 27,362
Total (ton) 20.67 21.71 19.12 24.45 “Including oxytetracycline

Table 10. The Production Cost of Tetracyclines (Hundred Million Won)

1981 1988 1993 1998
Doxycycline 59.0 (34.2%) 150.7 (67.5%) 291.5 (87.9%) 257.8 (88.3%)
Tetracycline” 75.2 (43.6%) 48.2 (21.6%) 243 ( 7.4%) 145 ( 5.0%)
Minocycline 21.8 (12.6%) 19.9 ( 8.9%) 14.0 ( 42%) 18.5 ( 6.4%)
Methacycline 6.1 ( 3.5%) 45 ( 2.0%) 1.8 ( 0.5%) 0.6 ( 0.2%)
Total 162.1 (100%) 223.3 (100%) 331.6 (100%) 291.9 (100%)

“Including oxytetracycline
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Table 12. The Production Cost of Macrolide (Hundred Million Won)

1981 1988 1993 1998

Erythromycin 36.6 (67.9%) 82.7 (63.2%) 117.9 (39.7%) 116.6 (18.4%)
Azithromycin 59 ( 5.0%) 15.8 ( 2.4%)
Clarithromycin 429 ( 6.6%)
Roxithromycin 41.0 (13.8%) 308.9 (47.8%)
Dirithromycin 81.3 (27.4%) 1.2 ( 0.2%)
Midecamycin 2.8 (52%) 19.1 (14.6%) 122.7 (19.0%)
Josamycin 11.2 (20.8%) 7.8 ( 6.0%) 6.7 ( 2.3%) 8.6 ( 1.3%)
Kitasamycin 12.2 ( 9.3%) 37 (1.2%) 10.1 ( 1.6%)
Spiramycin 7.6 ( 5.8%) 37.0 (12.5%) 17.3 ( 2.7%)
Leucomycin 2.2 ( 0.3%)
Oleandomycin 33 (6.1%) 14 ( 1.1%) 1.4 ( 0.4%)

Rokitamycin 1.6 ( 0.5%)

Total 53.9 (100%) 130.8 (100%) 296.5 (100%) 646.3 (100%)

A2 k=l 2FA|Ql roxithromycin, azithromycin, clarithro-
mycin 53} midecamycin®] AJAtHo] =718 Aol 7|elsl=
Aoz ettt E3| roxithromycin®] 739 19931 tiH]
19981 =7}%o| 268919 o F A A macrolide AR =7}
35099 F 77%E AAsSlE A H 19989
erythromycino] 225890 & 7} wom, I t}-Lo| acetylmi-
decamycin, roxithromycin, spiramycin®] <=o|gic}. 19981 A
A ANl 48%Z XA} roxithromycin®] AR 3.6E
o7 ZA| A 3822 oF 9%l w3t

Lincosamide A|A|& ARz} A2k 25 19934 74R) =
Z7ksiclzl 1 ol% ARl Ao g vbelythHTable 2, 3).
1 3 lincomycing 19931 77 20691) o2 AYAFHo|
Zgon}, o% 1998 1299907 ZAa9ly, clinda
mycing 19931 2621%], 1998 282 o= k7t Z7}slich

Chloramphenicol A|A|& ek} AAFoHo] 1981v] o]
5 AlE Zhazste] 19984 30914, 18.3F0] A4kt
Quinolone &7FA] AHEAH ¥i$}S quinolone?] A7}
22 qrelh 1988ulo] AAEe] 14201900 kst
Zlo] 199313 48821, 19981 1,038dYeE A =7}
193 (Table 13), AAbeke 253 o] Ect FEHE Al
Hrd 1988w} 1993wl 714 Hro] ARgE 71 ofloxacino]
9o}, 1998Wdel] EojA = ciprofloxacine] 7} Hropa] A4
AEfo] 363%%lell o]E2m o] 19881dell nHelAl= 93ul,
19931dol] HlaliA= 3.6u F7H3E Folelct I thgoRE
ofloxacine] 290994, levofloxacine] 102999, norfloxacino]
939le] Fog Ak

GAAEA A AE 19931 2209 <doflA] 19981 183

o= Qo] FASIGrTable 14). FHUZE rifampin,

e

o

O

Table 13. The Production Cost of Quinolone (Hundred
Million Won)

1988 1993 1998
Ofloxacin 60.9 (42.6%) 209.8 (43.0%) 290.3 (28.0%)
Norfloxacin 322 (22.5%) 61.8 (12.7%) 92.8 ( 8.9%)
Enoxacin 27.7 (19.4%) 393 ( 8.0%) 11.7 ( 1.1%)
Pipemidic acid 9.1 (12.5%) 11.8 ( 24%) 11.1 ( 1.1%)
Pefloxacin 6.5 (4.6%) 522 (11.3%) 857 ( 8.3%)
Nalidixic acid 2.5 ( 1.8%) 22 (05%) 2.6 ( 02%)
Ciprofloxacin 3.9 ( 2.7%) 99.7 (20.4%) 362.8 (35.0%)
Levofloxacin 102.5 ( 9.9%)
Sparfloxacin 11.7 ( 1.1%)
Tosufloxacin 47 (1.0%) 572 ( 5.5%)
Lomefloxacin 35 (0.7%) 9.6 ( 0.9%)
Total 142.8 (100%) 488.0 (100%) 1,038.0 (100%)

Table 14. The Production Cost of Anti-tuberculous Agents
(Hundred Million Won)

1988 1993 1998
Isoniazid 4.2 4.1 8.0
Rifampin 87.4 108.0 49.3
Ethambutol 19.3 17.5 32.0
Pyrazinamide 7.5 18.4 212
Cycloserine 4.9 20.6 30.9
Terizidone 35
Morphazinamide 3.6
Streptomycin 16.7 3.8 1.4
Enviomycin 6.5 1.8
Prothionamide 4.9 1.8 11.2
PAS 2.5 1.7 1.3
Total 161.0 177.7 155.4




Table 15. The Production Cost of Anti-fungal Agents
(Hundred Million Won)
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Table 17. The Production Cost of Miscellaneous Anti-
biotics (Hundred Million Won)

1988 1993 1998 1988 1993 1998

Nystatin 33 10.1 9.2 Co-trimoxazole 47.5 66.2 49.6
Griseofulvin 18.1 7.0 4.5 Fosfomycin 39.3 34.3 10.5
Ketoconazole 55.1 04 0.2 Vancomycin 7.7 60.0 149.3
Itraconazole 176.0 299.1 Metronidazole 20.1 17.8 73.3
Fluconazole 34.8 131.8 Fusidic acid 40.7 15.3 21.6
Terbinafine 17.8 72.5 Aztreonam 13.9 41.6 34.0
Total 76.5 246.1 517.3 Carumonam 325 19.6
Imipenem 10.8 119.0

Meropenem 33

Table 16. The Production Cost of Anti-viral Agents Taurolidine 6.4 3.6
(Hundred Million Won) Spectinomycin 14.7 583 9.7

1988 1993 1998
Acyclovir 2.8 61.0 155.6
Ribavirin 24 24.6 18.1
Inosiplex 52 11.9 10.9
Zidovudine 1.3
Total 104 97.5 185.9
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