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Table 1. Background of healthy male volunteers in the Phase I study of azithromycin
Volunteer Group Age Height Weight
no. (drug) (years) (cm) kg)
1 azithromycin 29 166.5 66.8
2 azithromycin 23 165.0 53.2
3 azithromycin 28 172.7 59.9
4 placebo 26 179.0 65.5
5 placebo 25 163.9 58.2
6 azithromycin 25 168.3 60.9
7 azithromycin 27 163.2 61.8
8 placebo 22 172.7 64.0
9 azithromycin 26 174.3 73.7
10 placebo 22 191.0 78.0
11 placebo 23 160.1 72.8
12 placebo 24 168.1 63.5
Mean + SD 25.0+2.3 170.4+8.4 64.9+7.1
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Table 2. Parameters of examinations in the study and follow-up

1. Medical interview present general condition

2. Physical examination inspection, auscultation, percussion, palpation, temperature*?,
blood pressure, pulse rate, body weight

3. ECG 12-lead at rest

4. Ophtalmological test visual acuity*3, funduscopy*3

5. Hearing acuity test hearing acuity (250 ~ 8000 Hz)*3

6. Hematological exam. WBC, RBC, hemoglobin, hematocrit, MCV, MCH, MCHC, WBC differential, platelet

7. Blood chemistry total bilirubin, direct bilirubin, GOT, GPT, guanase, LCAT, Al-P, LDH, v-GTP,
LAP, CK, amylase, total protein, protein fraction, A/G ratio, immunoglobulin fraction, creatinine,
BUN, uric acid, total cholesterol, triglyceride, NEFA, phospholipid, phospholipid fraction,
cholinesterase, lipo protein fraction, lipid peroxide, Na, K, Cl, Ca, P, glucose, CRP, ANA,
8;-microglobulin*?

8. Urinalysis specific gravity, sediment, qualitative analysis (protein, glucose, urobilinogen, bilirubin, pH,
occult blood, Ketone body), quantitative analysis (NAG, B,-microglobulin, creatinine clearance)*?

*! axillary temp ~ **2 during the study ongoing  ***3 during the study ongoing and 2nd follow-up test '

ECG: Electro cardiogram
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LD SN h ol AZMBZRGHOWEE6LTI%
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Table 3. Mean change of physical examination

Dose Item D1-Pre D5-24 h D5-48 h
Azithromycin 63.22 62.90
500 mg BW (kg) +7.44 - +6.71
(n=6) 104.7 98.3 100.8
S-BP (mmHg) +4.6 +4.1%% +6.6
62.5 59.3 58.5
D-BP (mmHg) +6.6 +6.3 5.1
. 64.2 67.5 63.8
HR (/min.) +3.8 +6.4 +7.4
. 36.18 36.08 36.05
BT (°C) +0.16 *0.17 +0.29
Placebo 66.70 — 66.37
(n=6) BW (ko) +6.83 +6.73*
107.2 100.7 100.3
S-BP (mmHg) +6.5 +5.6* +4.7*
64.8 58.2 62.2
D-BP (mmHg) +3.2 +5.5% 6.8
. 67.0 68.7 67.5
HR (/min.) +5.9 +8.5 +11.6
. 36.07 36.10 36.18
BT (°0) +0.29 +0.23 +0.21
—: not done Mean+SD

Paired t-test * : significant at p<0.05

** . significant at p<0.01

*** . significant at p<0.001
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Table 4-1. Mean change of clinical laboratory findings (azithromycin 500 mg 5 days)

Item \ Time D1-Pre D5-24 h D5-168 h
WBC (/mm?) 5616.7 +699.8 4550.0 + 838.5* 4283.3+897.6*
Stab (%) - 2.00+0.89 2.50%1.38 2.67+1.21
Seg (%) 44.67+17.61 44,00+4.82 42.75%3.55
Lymph (%) 45.7+9.1 46.2+6.2 47.7+£3.1
Mono (%) 3.83+1.72 5.00£1.41 2.83+1.83
Eosino (%) 3.67+3.20 1.83%2.56 4.08+3.61
Baso (%) 0.2+0.4 0.5+0.8 0.0+0.0
RBC (10*/mm?) 496.0+31.7 483.3£40.7* 495.3+40.2
Hb (g/d]) 14.82+0.63 14.50 £0.92 14.9310.85
Ht (%) 45.25+2.02 43.82 +2,78* 45.42+2.58
MCV (um®) 91.2+2.6 90.8+2.6 92.0+2.6*
MCH (pg) 29.92+1.03 30.05+0.88 30.22+1.05
MCHC (%) 32.73%0.44 33.08 £0.42 32.90£0.64
Pit (10%/mm?) 23.20+3.63 24.70+4.10 23.42+4.66
Glu (mg/dl) 95.7+4.7 97.8+3.9 96.2+7.0
TP (g/dl) 6.77+0.23 6.75+0.47 6.98+0.36
AIG (%) 1.63+0.19 1.60£0.14 1.53+0.10
Alb% (%) 68.07+£2.21 69.72£2.30** 67.92+1.74
al-G% (%) 2.47+0.15 2.33+0.10* 2.72+0.16**
a2-G% (%) 6.12+0.98 6.00+0.82 5.98+0.72
8-G% (%) 8.93+0.56 8.60+0.70* 9.18+0.62
v-G% (%) 14.42+1.84 13.35+1.91* 14.20+1.85
o-LP (%) 35.35+4.02 34.22+3.05 34.38+4.26
PB-LP (%) 28.17+2.71 29.37+3.91 24.08+4.54
B-LP (%) 34.67+2.51 34.68+1.61 38.03+1.93**
T-Cho (mg/dl) 172.2+18.5 156.5+11.7* 177.0£19.5
TG (mg/d)) 107.3+32.6 108.0+34.5 81.0+25.3**
NEFA (mEq/D) 0.133+0.045 0.150 +0.059 0.168 +0.099
LPO (amol/ml) 1.08+0.04 0.93+0.05** 1.00+0.06*
PL (mg/dl) 176.0+11.1 168.7+13.5** 177.3+17.4
Lecit (%) 88.87+2.19 87.97+1.99 87.73+3.91
Sphi-M (%) _ 9.75+1.81 10.87+2.23 10.87 +3.44
Lyzo-L (%) 1.55+0.54 1.3340.36 1.55+0.56
BUN (mg/dl) 14.3+3.9 13.3+3.6 12.5+2.9
UA (mg/d) - 5.62+1.01 5.60£1.15 5.78 +0.99*
T-Bil (mg/d) 0.77+0.08 0.62+0.08** 0.72+0.25
D-Bil (mg/dl) 0.32%0.04 0.23+0.08* 0.27+0.12
GOT (UM 16.2+3.8 17.8%6.6 18.2+4.1

Mean+SD (n=6)

Paired t-test * : significant at p<0.05

*

* 1 significant at p<0.01



VOL. 43 S-6

Azithromycin® %5 T #H3ER

169

Table 4-2. Mean change of clinical laboratory findings (azithromycin 500 mg 5 days)

Item \ Time D1-Pre D5-24 h D5-168 h
GPT (U/) 14.3+5.8 20.0+9.5 17.7+£7.0
GU qu/n 0.35%+0.10 0.35%0.08 0.32+0.08
LCAT (nmol/ml) 65.7+7.8 65.2+10.9 59.0+8.8
LDH (U) 213.7+22.6 213.0%£19.3 219.8+19.2
ChE (UN) 4892.0+812.3 4629.7 +941.2** 4579.5 + 858.8*
+-GTP (U/) 13.7x4.5 13.5+3.6 11.5+3.1*
ALP (U/) 187.7+33.7 167.0 £ 35.0** 199.7+43.9
LAP (U) 119.8+9.7 121.2+8.6 125.7+5.9
CK (Um 72.5%20.7 63.7+11.9 106.8 +60.6
Amy (U/) 217.5%65.6 229.3+74.3 214.5+64.2
Na (mEq/]) 139.5+*1.4 140.0+1.3 143.0+1.4*
K (mEq/l) 4.25+0.29 4.28+0.29 4.08+0.38
Cl (mEq/) 103.2+1.5 102.5+1.9 102.8+1.3
Ca (mg/dl) 9.33%+0.27 9.63+0.33* 9.27+0.44
P (mg/dl) 3.53+0.47 3.70£0.22 3.52+0.52
IgG (mg/dD) 1290.5+222.9 1205.2 +300.5 1240.3 +£203.4
IgA (mg/d)) 145.8 +50.3 124.3£35.1 125.7+36.2
IgM (mg/dl) 95.0+36.9 77.3+30.5* 83.0+26.8*
IgD (mg/d)) 3.32+2.17 3.72%+2.60 3.07+1.63
IgE (U/ml) 100.2 +143.6 112.7+163.8 106.0+156.6
ANA (fold) <20 <20 <20
CRP (=) (=) (=)
Mean+SD (n=6) Paired t-test * : significant at p<0.05 ** : significant at p<0.01

Table 5-1. Mean change of clinical laboratory findings (placebo 5 days)

Item \ Time D1-Pre D5-24 h D5-168 h
WBC (/mm®) 6000.0+2068.8 5133.3+1297.2 5316.7 £736.0
Stab (%) 3.00%+1.10 3.33+2.42 2.92+0.80
Seg (%) 49.50+5.54 48.00+7.77 43.50+8.12
Lymph (%) 38.67+4.55 43.17+8.64 48.75+7.72%*
Mono (%) 4.67+1.86 4.17%x1.17 3.50%2.05
Eosino (%) 3.17+3.37 1.33+1.03 1.17+0.52
Baso (%) 1.0x1.1 0.0+0.0 0.2+0.4
RBC (10*/mm?) 495.8+15.9 477.8+17.2** 485.8+38.8
Hb (g/d) 15.08+0.83 14.50+0.66** 14.88+1.41
Ht (%) 45.22+1.79 43.28 +1.51*** 44.33+3.53
MCV (um?) 91.3+2.8 90.7+2.9* 91.5+3.6
MCH (pg) 30.43+1.49 30.37+1.49 30.65+1.66*
MCHC (%) 33.35+0.76 33.48+0.57 33.55+1.02
Plt 104/mm3) 26.42+9.03 26.00+8.19 24.32+7.84
Glu (mg/dl) 94.0%+5.9 95.0+4.7 94.2+5.1
TP (g/dl) 7.03£0.29 6.87£0.57 7.05%0.74

Mean+SD (n=6) Paired t-test * : significant at p<0.05

*** : significant at p<0.001

** . significant at p<0.01
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Table 5-2. Mean change of clinical laboratory findings (placebo 5 days)
Item \ Time D1-Pre D5-24 h D5-168 h

A/G (%) 1.65+0.19 1.62+0.24 1.47+0.16**
Alb% (%) 67.40+3.40 68.85+3.07* 67.17£2.79
al-G% (%) 2.65+0.29 2.52+0.31* 2.73£0.27
a2-G% (%) 6.27%1.05 6.07£0.80 5.98£0.44
8-G% (%) 9.23+0.85 8.92+0.94 9.62+0.88"
v-G% (%) 14.45+2.08 13.65+1.90* 14.50+1.98
a-LP (%) 38.85+3.28 37.33+3.12 37.00%4.67
PB-LP (%) 25.63+4.00 26.55+3.24 23.33+4.03
B-LP (%) 33.73£4.07 34.37+2.78 36.60£2.59
T-Cho (mg/dl) 160.3+27.4 149.5£29.5 152.3£20.7
TG (mg/d) 95.3+26.1 92.0+20.9 81.2+£24.9
NEFA (mEq/D 0.195+0.110 0.218 +£0.066 0.135+0.092
LPO (nmol/ml) 1.02+0.08 1.05%0.19 1.02+0.15
PL (mg/d)) 181.0%15.4 175.8+19.2 165.5+12.5
Lecit (%) 90.28 +1.80 88.45+2.53* 89.02+1.99
Sphi-M (%) 9.13+1.51 10.62+2.24 9.45+1.93
Lyzo-L (%) 1.25%0.40 1.43+0.70 1.70£0.56
BUN (mg/dl) 12.8+1.7 13.3+1.6 13.7+4.5
UA (mg/d) 5.65+0.84 5.60+0.62 6.20+1.56
T-Bil (mg/d)) 0.80+0.24 0.60 +0.20* 0.73%0.33
D-Bil (mg/d)) 0.35+0.14 0.22+0.13* 0.32+0.17
GOT (U/1) 16.0+3.2 16.2+6.0 17.3+4.9
GPT (U/) 12.7+6.9 17.2+11.9 16.0+8.1*
GU @u/y 0.27+0.08 0.32+0.12 0.27+0.10
LCAT (nmol/ml) 64.2+12.6 56.3+14.8* 52.5+10.7**
LDH (U) 243.7+30.6 235.7 +48.2 277.0+122.6
ChE (U/1) 4776.3+1071.3 4344.2 +949.6%* 4355.3+1003.3*
~-GTP (U7l 15.7+8.1 15.2+7.4 14.3+3.8
ALP (U/1) 186.5+24.6 169.8+26.4** 205.0+13.9
LAP (U) 134.3+18.3 132.7+17.1 137.3+18.9
CK (U1l 78.0+13.4 69.8+11.7* 89.5+33.9
Amy (U/]) 197.0+63.7 217.2+71.5* 180.3+51.6*
Na (mEq/]) 139.5%2.1 141.2+1.3* 1423+1.9

K (mEgq/D 4.15%0.31 4.30+0.22* 3.90+0.18
Cl (mEg/l) 101.3£0.8 102.7+1.8 101.3+3.9
Ca (mg/dl) 9.45+0.22 9.55+0.29 912 +0.28%
P (mg/dl) 3.60+0.47 4.03%0.50* 3.73+0.45
IgG (mg/d)) 1380.0+214.4 1169.0 +256.6*** 1221.0+295.2
IgA (mg/d) 213.7+65.1 194.8+73.2* 195.3+39.0
IgM (mg/d)) 105.8+21.7 79.8£18.7%** 90.7 +26.4
IgD (mg/dl) 9.53+5.38 10.55+5.35* 8.98+4.32
IgE (U/ml) 119.0+156.7 123.8£157.6 86.2+99.3

Mean+SD (n=6)

Paired t-test * : significant at p<0.05
*** . significant at p<0.001

*

* : significant at p<0.01
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Table 5-3. Mean change of clinical laboratory findings (placebo 5 days)

Item \ Time D1-Pre D5-24 h D5-168 h
ANA (fold) <20 n=3 <20 n=2 <20n=3
20n=3 20 n=2 20n=2
40 n=2 40n=1
CRP (=) (=) (=)
Table 6-1. Mean change of clinical laboratory findings (azithromycin 500 mg o0.a.d, 5 days)
Item \ Time D1-pre D524 h D5-168 h
U-D 1.0255+0.0085 1.0260 + 0.0055 1.0263 +0.0086
U-pH 6.00%0.55 6.17+0.26 6.08%£0.20
U-Pro (=)n=4 (-)n=5 (-)n=4
(¥)n=2 (x)n=1 (£)n=2
U-Glu (=) (=) =)
U-Uro (*) () ()
U-Bil (=) (-) =)
U-H (=) (=) -)
U-Ket (=) (-) (=)
Sedi-R (/10f) 3.5+0.8 5.0%+5.4 3.3+1.0
Sedi-W (/10f) 2.2%1.0 5.2+5.0 4.5+1.2*
CCr (ml/min)*! 94.3+12.2 98.8+7.1 84.5+21.3
NAG (mU/h)*! 98.13+18.77 134.82+42.78 103.98 +14.63
U-B,-MG (ug/h)*! 7.75+3.65 7.08+0.65 5.63+2.47
Mean*+SD (n=6) Paired t-test * : significant at p<0.05
*1: Measured from urine collected within 12 hrs period
Table 6-2. Mean change of clinical laboratory findings (placebo)
Item \ Time D1-pre D524 h D5-168 h
U-D 1.0230 + 0.0052 1.0277 +0.0069 1.0263 +0.0072
U-pH 5.92+0.20 6.00+0.55 5.92+0.38
U-Pro (-)n=5 (=)n=3
(£)n=1 (+*)n=3 -)
U-Glu (=) =) (=)
U-Uro (*) (%) (%)
U-Bil (-) (=) (=)
U-H (=) (=) =)
U-Ket (=) (-) (=)
Sedi-R (/10f) 3.3%x1.0 3.0x1.7 3.0+0.9
Sedi-W (/10f) 1.7%£0.5 6.3+4.4* 4.8+1.0**
CCr (ml/min)*! 69.7+29.6 86.0+30.9 79.5+26.6
NAG (mU/h)*! 115.58 £54.14 139.17+£73.13 110.97 +39.87
U-B,-MG (pg/h)*! 21.70+39.29 34.77+72.54 23.93+46.72

Mean+SD (n=6)

Paired t-test * : significant at p<0.05

*1: Measured from urine collected within 12 hrs period

** . significant at p<0.01
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Fig.1-1. Changes in the intestinal microflora of healthy volunteers after oral administration of azithromycin
(500 mg o.a.d, 5 days).

0——o0: Total aerobes e-----o : Bifidobacterium o—-~0: Lactobacillus w~--—m: Total anaerobes
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Fig.1-2. Changes in the intestinal microflora of healthy volunteers after oral administration of placebo (5 days).

o——o: Total aerobes e-----o : Bifidobacterium o—-—o : Lactobacillus w---—a : Total anaerobes
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Table 7. Serum concentration of azithromycin after multiple oral administration (500 mg 0.a.d, 5 days) (gl
Time after administration (h)

1 2 3 4 6 9 12 24 48 72 96 | 120 | 144 | 168 | 336 | 672
Dayl | 0208 0410| 0335 0258| 0.232| 0143 0.115] 0.085
+0.206 | +£0.272 | +£0.224 | +£0.058 | +0.061 | £0.029 | £0.025 | £0.012
Day 2 _ 0.455| 0.523| 0.368 0.093
+0.324 | £0.129 | £0.057| - ~1£0.020
Day3 | 0.418( 0.597| 0.395 0.123
+0.224 | £0.206 | +0.079| - T £0.026
Day 4 0.587| 0.435| 0.372 0.140
T | £0.331] £0.069| £0.090| - T 0035

Day5 | 0340] 0418] 0343] 0443| 0.313| 0.240| 0.195| 0.142| 0.110 0.075| 0.052| 0.043| 0.033| 0.027| 0.007 ND

+0.315 | £0.369 | £0.208 | £0.100 | £0.026 | £0.042 | £0.021 | £0.027 | £0.026 | £0.023 ] £0.017 +0,012 | £0.005 | +0.005 | £0.005

Data are expressed as the mean value = SD for 6 volunteers

—: Sample was not collected

ND: not detected (<0.01 pg/ml)
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Fig. 2. Serum concentration of azithromycin after multiple dose (500 mg o.a.d, 5 days)
(Mean, n=6).

Table 8. Pharmacokinetic parameters of azithromycin in healthy male volunteers after multiple oral administration
(500 mg o.a.d, 5 days)

Dose Tmax Cmax AUC,_,, AUC AUC T

(mg) ) (ug/mD) (ugeh/m) (ugehm (ugrhiml) ®
Dayl  25%1.9 0.55%0.20 3.60%0.75 5.46%1.12 — —

500 pays  2.8+13 0.68+0.27 - = 5.65+1.14 98.9+14.8

Data are expressed as the mean value *SD for 6 volunteers

—: not calculated  T,;,: terminal phase
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Table 9. Urinary concentration and excretion of azithromycin in healthy male volunteers after multiple oral administration

(500 mg o.a.d, 5 days)

Dose Time after administration (h) Cumulative excretion
0~2 2~4 4~6 6~12 | 12~24 (% of daily dose)
concentration 61.37 87.18 40.96 23.07 18.15
(ug/ml) +74.14 +63.41 +41.12 +9.69 + 6.50 6.9
day 1 -
excretion 1.2 1.7 1.1 1.7 1.3 x2.1
(% of dose) +1.0 +1.0 +0.5 +0.5 +04
concentration 51.72 93.82 21.99 29.53 29.58
(ug/ml) +46.35 +47.89 +12.60 + 9.43 +14.34 8.3
day 2 - ’
excretion 1.0 2.3 1.1 1.9 2.0 £1.7
(% of dose) +0.8 +0.6 +0.6 +0.3 +0.5
concentration 37.72 141.82 51.41 41.73 30.82
(ug/ml) +30.32 +98.38 +36.88 +18.80 + 6.55 9.7
500 mg day 3 - +0
excretion 0.8 2.7 1.3 2.3 2.5 *2.4
(% of dose) *+0.9 +0.9 +0.3 +0.6 +0.5
concentration 66.12 76.80 49.07 45.37 39.95
(ug/ml) +58.03 | *29.26 | 2291 | +12.83 | +9.57 10.9
day 4 - '
excretion 1.5 2.7 1.6 2.4 2.8 *2.6
(% of dose) +1.1 *+0.5 +0.5 +0.8 +0.5
concentration 51.82 49.16 33.63 38.08 30.20
(ug/ml) +45.28 | +4291 | +17.66 | +822 | +9.09 108
day 5 - +2
excretion 1.6 1.9 1.5 2.9 2.9 *2.9
(% of dose) +1.4 +1.2 +0.5 +0.6 +0.5
D Cumulative excretion (% of total dose)
¢ Tgay1  day2  day3  day4  day5  day6  day7  day8  day9 day10 day 11
500 6.9 7.6 8.3 8.9 9.3 10.2 10.8 11.2 11.5 11.8 12.0
Mg 421  #17 1.7  £19 20  *22  *24 24 25  *26  *26
Data are expressed as the mean value + SD for 6 volunteers
7z, AHBIREICOWTHS5HMRERSICL D IZIZER ~82, 1990
REEICET A LD LNT, 4) Pechere J C: The activity of azithromycin in anim-
34 ik al model of infection. Eur J Clin Microbiol Infect
1) Retsema ] A, Girard A, Schelkly W, Manousos M, Dis: Vol. 10. No. 10, 821 ~827, 1991
Anderson M, Bright G, Borovoy R, Brennan L, 5) T F=E#k, BEMEX, XMHET, BEEA 5
Mason R: Spectrum and mode of action of Ml 1% : Azithromycin D55 T HHREE— B Ok 5 B
azithromycin (CP-62, 993), a new 15-membered- LU BHMRIEHR G HKEE—, ARLFEEFLM
ring macrolide with improved potency against 58 43(S-6) : 139~163, 1995
Gram-negative organisms. Antimicrob Agents Che- 6) Wise R: The pharmacokinetics of Azithromyecin.
mother 31: 1939~1947, 1987 Rev. Contemp. Pharmacother: VOL. 5. No. 5, 329
2) Hardy D J, Hensey D M, Beyer ] M, Vojtko C, ~340, 1994
McDonald E J, Fernades P B: Comparative in vitro 7) REZE, REFK BE—& TRSE:
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rolides. Antimicrob Agents Chemother 32: 1710 B AL SRR 43(S6) 1 100~109, 1995
~1719, 1988 8) REEF, BILAE, ANEF, HE = B
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Phase I study of azithromycin
— Multiple dose for 5 days —

Jong-Chol Cyong, Kazuo Kodama, Akifumi Yafune, Masato Takebe and Hiroshi Takayanagi
R Kitasato Institute Bio-latric Center
5.9-1 Shirogane, Minato-ku, Tokyo 108, Japan

A phase I multiple dose studies of azithromycin (AZM) was carried out in healthy male volunteers to
evaluate safety and pharmacokinetics.

No appreciable change was observed in the pharmacokinetics of AZM during repeated oral dosing.

Safety was assessed by physical examinations, including ophthalmological and hearing acuity tests
performed prior to and after administration. No clinically significant changes were observed in any of the
safety parameters. There were no side: effects, other than mild to moderate headache, abdominal pain,
upper abdomen pressure sensation, loose stools and diarrhea, observed in two patients and there were no
abnormal laboratory findings attributable to azithromycin.

We conclude that AZM was generally well tolerated, and there were no clinically significant adverse
effects.
Azithromycin is potentially useful antimicrobial agent which merits further clinical study.



