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Table 1. MICy, and MICg, of azithromycin and other agents against penicillin-sensitive Streptococcus pneumoniae
and penicillin-insensitive Streptococcus pneumoniae from sputum (39)

PSSP (28) PISP (11)

Drugs MICy, (ag/m)) MICy, (ug/ml) MICy, (ug/mi) MICg, (ug/ml)
azithromycin 0.05 >100 0.78 >100
erythromycin 0.025 >100 0.78 >100
clarithromycin 0.025 6.25 0.39 12.5
roxithromycin 0.1 >100 1.56 >100
clindamycin =0.025 >25 =0.025 >25
benzylpenicillin 0.025 0.05 0.1 1.56
amoxicillin =0.025 =<0.025 0.1 0.39
piperacillin =0.025 =0.025 0.39 3.13
cefazolin 0.05 0.1 0.39 3.13
cefixime 0.1 1.56 0.78 12.5
cefotaxime =0.025 0.1 0.1 0.2
flomoxef 0.1 0.2 0.2 1.56
cefuzonam =0.025 0.05 0.05 0.1
cefpirome =0.025 0.05 0.1 0.2
minocycline 3.13 25 3.13 6.25
tosufloxacin 0.2 0.39 0.2 0.2
sparfloxacin 0.2 0.39 0. 0.2
imipenem =0.025 =0.025 =0.025 0.1

PSSP: penicillin-sensitive Streptococcus pneumoniae
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Fig. 1. Sensitivity distribution of clinical isolates of penicillin-sensitive Streptococcus pneumoniae
and penicillin-insensitive Streptococcus pneumoniae.

Table 2. MICs, and MICg, of azithromycin and other agents against Streptococcus pneumoniae from blood (8)

MIC (ug/ml)
Drugs

range 50% 80%
azithromycin =0.025~0.78 0.05 0.39
erythromycin =0.025~1.56 =0.025 0.78
clarithromycin =0.025~0.78 =0.025 0.39
roxithromycin =0.025~12.5 0.05 1.56
clindamycin =0.025~0.05 0.05 0.05
benzylpenicillin =0.025 =0.025 =0.025
amoxicillin =0.025 =0.025 =0.025
piperacillin =0.025 =0.025 =0.025
cefazolin 0.05~0.1 0.05 0.1
cefixime =0.025~0.2 0.1 0.2
cefotaxime =0.025 =0.025 =0.025
flomoxef 0.1~0.2 0.1 0.2
cefuzonam =0.025 =0.025 =0.025
cefpirome =0.025 =0.025 =0.025
minocycline 0.05~25 12.5 25
tosufloxacin 0.1~0.39 0.2 0.39
sparfloxacin 0.1~0.39 0.2 0.39
imipenem =0.025 =0.025 =<0.025
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Table 3-1. Clinical results of azithromycin treatment
CaselAge Diagnosis Azithromycin leolated Effects Ad
as — . verse
Sex| Underlying disease |Severity [ dose  Ildurati soated —|poR| CRP :
0. |(yr S uration| total - L
no. |m) and complications (mg x times)| (days) [dose ()] oo clinical [bacteriological| reactions
ey acute bronchitis derate| 2 NF 45| 0.96
hypertension moderate| 250 x 1 4 1.0 NlF ;9 0l03 excellent | unknown —
pulmonary emphysema
ot NF 19/ 0.5
2 |79 M infection moderate| 500 x 1 3 1.5 l Ll good unknown -
heart failure, pulmonary NF 221 0.2
atypical mycobacteriosis
mycoplasma pneumonia NF NT|11.2
3 |27|F - moderate| 500 x 1 3 1.5 i V1 good unknown -
atelectasis NF 201
4 |78|F preumonia moderate| 500 x 1 3 1.5 NlF 12 30
X . 1 —_
pulmonary emphysema M. morganii li s 24l4 fair unknown
P. aeruginosa ’
pneumonia NF 113]13.8
5(73|M moderate| 500 x 1 3 1.5 i) Vo fair unknown -
pulmonary emphysema NF 105117.6
pneumonia NF NT| 5.7 not
6 |81 |M - moderate| 500 x 1 3 1.5 1 VL aluated unknown —
lung dysfunction NF 82 [12.1 | evaluate
acute exacerbation of S. pnewmoniae| NT | 2.1
7 |69 |M| chronic bronchitis \poderate| 500x1 | 3 | 1.5 ! v fair persisted -
_ S. pneumoniae| NT | 0.4
acute exacerbation of NF 10| 0.80
8 |70|F | Chromicbronchitis | mjq | 250x1 | 3 | 0.75 ! L| 4| good | unknown -
bronchial asthma NF 121 0.29
acute exacerbation of NF 661 0.75
9 |56 F | chronicbronchitis | mig | 250x1 [ 3 | 0.75 ! 1| 4| good | unknown -
bronchial asthma NF 431 0.29
acute exacerbation of (=) 14! 0.69
10 |60 | F | chronic bronchitis | g | 250x1 | 3 | 0.75 l Ll fair unknown -
bronchial asthma NF 121 0.54
. NF 55| 2.69
pneumonia . K
11|71 F — mild 500x 1 3 1.5 1) { | 1 | excellent | unknown CTIN
chronic bronchitis NF 16| 0.26 4.0-33-31
. NF 98| 0.67|
12 |59 |M pneumonta moderate| 500 x 1 3 1.5 i Vi fair unknown I:3_.5 5-4.0
— NF 6410.38 e T
acute exacerbation of NT 10| 4.49
13 |33 | F | chronic bronchitis |moderate| 250x 1 3 0.75 i 1| | | excellent | unknown -
bronchial asthma NT 10 0.61
pneumonia NF NT|13.1
14 146 | F sarcoidosis moderate| 5001 3 |15 NlF é’] 0l26 good unknown -
diabetes mellitus :

NF: normal flora

NT: not tested
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Table 3-2. Clinical results of azithromycin treatment
Diagnosis Azithromycin Effects
Case AgeS la.gn - Severi y Isolated ESR|CRP Advqrse
no. |(yr)[°¢¥| Underlying disease everity dose (duration| total | rganigm clinical |bacteriological| reactions
and complications (mg x times)| (days) |dose (g)
acute exacerbation of NF 51| 3.69
15 |69 | M |_ chronic bronchitis | mig | s00x1 | 3 | 1.5 ! L | 4| good | unknown -
bronchial asthma NF 231 0.26
acute exacerbation of NT 54| 1.31
16 |61 | F | chronic bronchitis | g | s00x1 | 3 | 1.5 ! L | 4| good | unknown -
liver dysfunction NT 25| 0.25
acute exacerbation of (—) 151 1.13
17 |48 | F |_ chronic bronchitis | miq | 250x1 | 3 | 0.7 ! L | 4| good | unknown -
bronchial asthma =) 141 0.29
acute exacerbation of NF 27| 2.48
18 |38 | F | chronic bronchitis mild 250 % 1 3 0.75 1 L | 4 | excellent | unknown -
bronchial asthma NF 20 042
t bation of
acute exIa)cPeIl; ation 0 S. pneumoniae| NT | 7.83 not
19 |64 (M - severe | 500x1 3 1.5 1) T evaluated unknown -
neurogenic bladder NT 47132.32
bronchiectasis
pneumonia P. aeruginosa| 19 1.29 ,
20 |49 |M | bronchial asthma mild 500 x 1 3 1.5 ! Vo good eradicated —
eosinophilia NF 19] 0.25
pulmonary fibrosis NF 751 2.08
21 (48| F + infection mild 500 x 1 3 1.5 ! 1 | | | excellent | unknown -
RA (-) 48] 0.26
acute exacerbation of NF 118 4.64
22 |77|M|  bronchiectasis  \poderatel 500x1 | 3 | 1.5 | L 4| good unknown -
liver dysfunction NF 86| 0.80
acute bronchitis ] NF 18] 1.26
23 |45 F - mild 500x 1 3 1.5 { Lol good unknown —
bronchial asthma (=) 3| 0.26
acute exacerbation of NF 551 8.51
24 |51 | F bronchiectasis moderate| 500 x 1 3 1.5 | L1 1 | excellent | unknown —
— NF 221 0.94
acute e).(acerbatigr.l of P. aeruginosa| 94| 4.25
25 |62 | F | chronic bronchitis |yoderate| 500 x 1 3 1.5 1) L | 1 | excellent | eradicated -
— NF 42| 1.45
pneumonja ) NF 67 2.71
26 |69 | F - mild 500 x 1 3 1.5 ! Vol good unknown -
bronchial asthma NF 261 0.31
pneumonia S. pneumoniae| NT |12.9
27 |38 |M | bronchial asthma |moderate| 500x 1 3 1.5 ! 1| | | excellent | eradicated -
chronic hepatitis NF 32(0.38
chronic bronchitis NF 29| 0.55
28 |57 | F old tuberculosis  |moderate| 500 x 1 3 1.5 | Vo fair unknown -
pleurisy =) 3810.86

NF: normal flora

NT: not tested

DPB: diffuse panbronchiolitis

RA: rheumatic arthritis
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Table 3-3. Clinical results of azithromycin treatment
Caselage Diagnosis Azithromycin eolted Effects Ad
Sex|” Underlying disease | Severity [ g - solated  |pqp| CRP verse
0. ose |duration| total - L
no. |m) and complications (mg x times)| (days) |dose (g) organism clinical  bacteriological] - reactions
acute exacerbation of
chronic bronchitis P. aeruginosa |106 | 3.65
29 |59 | M bronchial asthra moderate| 500 x 1 3 1.5 1) Vo fair persisted -
tuberculosis P. aeruginosa {109 |2.11
acute egacerbation of NF 30| 4.62
30 |81 | F | chronic bronchitis |poqerate| 500x1 | 3 | 1.5 l | 4| good | unknown -
— NF 11| 0.54
chronic bronchitis NF 25| 1.8
31 |5 |F old tuberculosis  |moderate| 500 x 1 3 1.5 1) VL poor unknown —
pleurisy NF 24| 1.13
acute e).(acerbatipn of NF NT| 1.2
32 |66 | F | chronic bronchitis | pyq | 500x1 | 3 | 15 ! Ll 4| good | unknown -
- NF 291 0.28
bronchial asthma
+ NF 721 5.39
33139|F infection moderate| 500x 1 3 1.5 i I | | | excellent | unknown -
— (=) 251<0.25
bronchial asthma
: + NF 271 0.46
34 |54 |F infection mild 500 x 1 3 1.5 ! N good unknown -
NT NT| NT
bronchial asthma L
+ S. epidermidis | NT | 1.82
3BH|# M infection mild 500 x 1 3 1.5 l l l poor unknown —_
NT 15| 1.20
acute exacerbation of NT 24| 8.54
36 |70 | M | chronic bronchitis |moderatel 500x1 | 3 | 1.5 ! L L | poor | unknown -
bronchial asthma NT 86 {18.52
ulmo; fibrosis
P naiy NT 491 0.71 ot Eosino.
37|18 (M infection mild 500 x 1 3 1.5 NlF és 5l2 evaluated unknown 1335;70(}0—'
bronchial asthma ’
: NF 75 (14.93
neumonia
38|50 |F P - moderate| 500x1 3 1.5 i) T good unknown —
bronchial asthma NT NT | NT
acute exacerbation of NF 26| 3.16
39 [75|M | chronicbronchitis | g | 500x1 | 3 | L5 l Ll 4| good | unknown -
pulmonary emphysema ) 810.25
acute exacerbation of .
bronchiectasis P. aeruginosa| 64| 1.17 .
40 (52| F _ moderate| 500 x 1 3 1.5 i P good persisted -
pollinosis P. aeruginosa| 23| 0.31
bronchial asthma
acute exacerbation of S. pneumoniae| 68| 1.59
41 |79 |M| chronic bronchitis |noderate| 500 1 3 1.5 ! LA good eradicated -
= NF 61| 0.75

NF: normal flora

NT: not tested
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Table 4. Clinical efficacy of azithromycin treatment

Diagnosis (mg%ots;fnes) No. of cases | Excellent | Good | Fair | Poor Efﬁc?o% rate
Acute bronchitis ggg : i i 1 1 2/2
Pneumonia 500 x 1 9 2 4 3 6/9
Mycoplasma pneumonia 500 x 1 1 1 1/1
Chronic bronchitis Yo g 2 S0 3 | 5 |2nseen
Bronchiectasis + infection 500 x 1 3 1 2 3/3
Bronchial asthma + infection 500 x 1 3 1 1 1 2/3
Pulmonary emphysema + infection 500 x 1 1 1 1
Pulmonary fibrosis + infection 500 x 1 1 11
Total 38 9 19 7 3 28/38 (73.7%)

Table 5-1. Laboratory findings before and after administration of azithromycin

Case | Before/after RBC WBC Plate Eosino GOT | GPT | LDH BUN S-Cr Na K Cl
no. | treatment | (104mm?3) | (mm?) | 10%mm3) | (%) (mg/dl) | (mg/dl) { (mEq/]) | (mEq/) | (mEq/l)

1 B 482 5000 17.2 2 14 8 | 321 19.1 1.2 139 3.6 110
A 465 5600 25.9 2 15 12 347 12.1 1.1 142 3.3 107
9 B 323 6400 30.3 1 28 14 197 15 0.7 141 3.9 100
A 337 7700 35.1 4 31 15 | 207 20 0.8 140 4.7 95
3 B 504 6000 24.9 1 13 7 190 8 0.5 137 3.9 98
A 462 4600 22.4 1.7 12 13 | 144 5 0.5 140 4.1 104
4 B 331 12500 37.0 0 28 15 | 184 18 0.5 135 3.8 97
A 322 15600 35.1 2 28 16 | 153 7 0.4 143 3.8 98
5 B 414 19000 42.0 NT 15 10 | 180 51 .8 140 3.7 97
A 357 24000 24.3 0 9 11 | 233 17 0.5 140 4.2 97
6 B 414 6600 25.0 0 29 13 | 226 12 0.7 133 4.5 94
A 394 6000 22.9 2 20 9 | 215 13 0.5 135 4.2 99
7 B 501 8500 30.1 NT 13 12 NT 11 0.7 140 3.9 106
A 486 6800 27.6 1.9 16 16 NT 13 0.7 145 3.8 111
8 B 348 5300 30.6 4.0 14 11 | 334 15.5 0.7 144 3.7 110
A 345 3500 27.3 1.0 19 14 | 332 174 0.7 142 3.5 103
9 B 472 20300 50.4 0.5 17 21 397 104 0.9 138 4.5 99
A 464 12500 48.3 0.4 12 16 | 448 13.2 0.8 139 3.8 99
10 B 453 6700 25.6 5.0 13 11 320 10.5 0.7 138 3.0 104
A 470 6400 30.9 4.3 16 10 | 388 12.7 0.7 138 3.0 97
1 B 365 8000 37.6 2.0 17 10 | 295 11.3 0.7 140 4.0 104
A 376 6500 37.3 1.5 26 17 | 265 12.2 0.7 142 3.1 105
12 B 339 7200 46.4 0.3 9 6 | 136 8.2 0.8 141 4.3 107
A 347 8700 40.1 0.5 11 7 | 172 7.2 0.7 139 4.0 103
13 B 482 10000 26.9 0 15 17 | 395 8.3 0.8 139 3.6 107
A 472 7600 24.3 8.2 24 32 | 370 8.8 0.8 142 4.1 112
14 B 458 11000 39.5 1.5 27 29 | 277 5.9 0.5 133 4.2 95
A 459 7000 46.2 2.9 19 18 | 216 5.7 0.5 137 4.3 102
15 B 478 9600 23.8 3.0 22 28 | 558 15.2 1.0 143 3.9 104
A 441 8900 23.7 3.5 23 23 | 627 15.4 0.8 142 3.6 108
B 427 8300 | 12.3 2.6 | 47 | 30 [ 416 | 121 | 1.0 100

16 . . 136 45
A 424 3600 8.7 2.5 85 56 | 445 11.9 0.9 136 4.6 102

NT: not tested
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Table 5-2. Laboratory findings before and after administration of azithromycin

Case | Before/after RBC WBC Plate Eosino coT | GpT | LDH BUN | S-Cr Na K Cl
no. | treatment |(104mm® | (/mmd | 10Ymm?) | (%) (mg/dl) | (mg/dl) | (mEq/l) | (mEq/l) | (mEq/])

17 B 451 13600 49.6 3.5 17 14 | 584 13.4 0.6 140 4.3 107

A 469 11100 54.8 2.5 14 15 | 495 10.3 0.6 140 4,2 105

18 B 440 20000 22.6 1.0 12 7 | NT 7.8 0.7 138 4.0 99

A 456 8700 27.3 1.5 10 7 | NT 10.9 0.8 140 4.3 105

19 B 449 6200 27.9 1.5 38 31 | 339 15.5 0.7 142 3.9 105

A 512 5300 30.7 0 20 33 | 331 22.4 0.8 144 5.3 929

20 B 453 9300 32.5 21.4 14 12 | 326 9.7 0.9 138 3.8 100

A 431 8200 30.0 58.5 14 11 | 328 15.3 0.9 136 4.3 101

91 B 396 7300 26.7 1.5 24 21 | 445 | 27.2 0.6 142 4.0 106

A 429 6200 20.9 2.5 25 16 | 423 20.1 0.7 141 4.1 107

29 B 343 11500 23.8 1.0 28 33 | 267 16.0 0.7 135 4.7 96

A 339 6000 27.1 3.2 41 37 | 290 10.5 0.6 136 4.2 102

93 B 438 8500 40.3 3.4 26 22 | 370 9.3 0.8 141 4.2 104

A 411 10300 39.3 1.5 | NT | NT | NT NT NT NT NT NT

94 B 424 10300 33.7 1.0 | NT | NT | NT NT NT NT NT NT

A 439 7500 36.7 0.5 NT | NT | NT NT NT NT NT NT

25 B 436 13200 30.5 0.5 10 5| 382 11.2 0.6 137 4.3 103

A 459 10400 27.5 0.7 9 5| 285 13.5 0.7 138 3.9 99

% B 432 8900 31.2 7.8 15 13 | 292 11.9 0.8 143 4.2 106

A 438 7500 33.0 3.6 14 16 | 285 14.1 0.8 141 4.6 100

27 B 548 9700 27.7 1.5 NT | NT | NT NT NT NT NT NT

A 551 7400 36.2 8.5 44 131 | 344 12.1 1.0 140 4.2 103

28 B 413 6900 234 2.5 16 10 | 360 9.3 0.6 142 3.2 96

A 425 7100 28.2 2.5 15 10 | 391 9.8 0.6 141 3.4 97

29 B 454 9700 36.8 4.0 21 17 | 331 6.6 0.9 143 4.4 103

A 400 10300 33.2 4.0 26 17 | 307 6.‘6 0.8 140 4.1 105

30 B 453 9000 22.7 1.1 15 11 | 310 16.0 0.7 142 4.0 102

A 443 5900 31.8 1.6 12 9 | 317 11.1 0.7 139 4.0 105

31 B 414 8400 26.8 1.0 13 7 | 421 8.0 0.4 143 4.2 96

A 450 8200 27.8 0.5 15 8 | 416 8.5 0.5 141 4.1 95

39 B 401 5000 17.1 1.2 27 20 | 341 13.6 0.5 140 4.3 102

A 400 5000 24.2 1.7 22 13 | 362 14.8 0.6 139 3.7 104

33 B 440 9900 31.2 1.5 13 15 | 238 6.7 0.7 137 3.8 101

A 418 4700 30.8 9.0 10 9 | 196 9.6 0.7 138 4.3 105

34 B 388 6100 22.8 1.5 18 12 | 424 11.3 0.7 138 3.9 102

A NT NT NT NT NT | NT | NT NT NT NT NT NT

35 B 495 10100 27.7 6.8 13 20 | 287 10.8 0.9 138 3.8 102

A 506 9300 28.1 14.0 16 19 | 287 12.1 1.0 138 3.6 104

36 B 423 11900 16.6 1.5 35 37 | 413 134 1.1 137 4.3 99

A 414 8100 17.7 2.5 30 36 | 404 16.8 1.0 137 4.1 101

B 375 | 6200 | 40.9 35 | 14 | 9316 216 | 12 | 141 | 44 | 102

37 A 360 | 5900 | 333 | 185 | 13 | 12 | 298 | 166 | 1.3 | 139 | 47 98

B 445 8200 | 24.2 51 | 19 | 26 | 281 | 89 | 06 | 142 | 40 | 108

38 A NI | NT | NT | NT |NT|NT|NT| NT | NT | NT | NT | NT

B 295 | 6500 | 272 | NT | 0 |NT|NT| NT | NT | NT | NT | NT

39 A 523 9100 30.9 0.8 20 16 | 305 12.0 0.6 142 4.6 99

. B 222 | 9400 | 437 | 15 | 15 | 8 |249 | 114 | 06 | 136 | 40 | 101

0 A 403 7100 39.6 1.4 13 9 | 230 11.2 0.5 139 4.3 104

41 B 383 4400 15.8 0.5 14 7 | 269 16.1 1.1 139 4.5 106

A 303 | 3300 | 164 | 05 | 14 | 8[223| 144 | 1.0 | 138 | 42 | 101

NT: not tested
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Fundamental and clinical studies of azithromycin
against respiratory infection
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Fundamental and clinical studies of azithromycin (AZM), an azalide antibiotic, were performed.

The minimum inhibitory concentration (MIC) of AZM was determined using 39 strains of sputum-
derived penicillin-sensitive Streptococcus pneumoniae (PSSP), penicillin-insensitive S. pneumoniae (PISP)
and 8 strains of blood-derived S. pneumoniae. The MIC50 and MICgo of AZM against PSSP derived from
sputum were 0.05 pxg/ml and > 100 wg/ml, respectively. These values against PISP were 0.78 pg/ml and
>100 pg/ml, respectively, almost equal to those of erythromycin. The MICso and MICgo of AZM against
blood-derived S. pneumoniae were 0.05 and 0.39 pg/ml, almost equal to those of clarithromycin. The
clinical effect of AZM was examined in 41 cases of respiratory infection, including 2 of acute bronchitis,
10 of pneumonia, 1 of mycoplasma pneumonia, 18 of chronic bronchitis, 3 of bronchiectasis +infection, 1
of diffuse panbronchiolitis+infection, 3 of bronchial asthma+infection, 1 of pulmonary emphysema+
infection, and 2 of pulmonary fibrosis+infection. The drug was administered at a dose of 250 or 500 mg
once a day for 3 days as a rule. The result was evaluated as excellent in 9, good in 19, fair in 7, poor in 3
and undeterminable in 3, for an efficacy rate (excluding the undeterminable cases) of 73.7% (28/38).
Although no adverse reaction due to AZM was observed, abnormal changes in laboratory values were
noted: increased eosinophils, decreased potassium and increased potassium levels in 1 case each.



