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Fig. 1. Schedule of sampling for blood and urine.
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Fig. 2. Schedule for examination.
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Table 1. Subject profiles
Subjects No. Age Weight Cer (mL/min)
(years) (kg) screening pre
1 71 62.0 57 71
2 70 53.5 74 80
3 71 61.0 172 144
4 67 66.5 101 118
Elderly
5 71 60.5 90 2.7
6 74 62.5 74 66
7 68 66.0 80 84
mean = SD 70.3£2.3 61.71+4.31 92.6+37.6 80.8t44.4
8 24 67.0 131 85
9 28 59.0 111 101
10 28 63.0 85 83
Non_elderly 11 27 54.5 111 93
12 36 59.5 96 69
13 21 63.0 95 91
14 28 59.0 81 92
mean = SD 27.4+4.6 60.71+4.00 101.4+17.4 87.7+10.1
Table 2. Plasma concentration of piperacillin in elderly and non—elderly volunteers after single drip infusion
Concentration (pg/mL)
Subjects No.
before 0.5h 1h 1.5h 2h 4h 6h 8h 12h 24h
1 N.D. 74.1 34.9 20.2 13.2 2.6 0.9 0.3 N.D. N.D.
2 N.D. 70.4 31.5 18.1 11.9 2.1 0.6 0.2 N.D. N.D.
3 N.D. 52.3 25.5 12.7 8.0 1.7 0.5 0.2 N.D. N.D.
4 N.D. 71.3 29.0 15.8 9.9 2.0 0.5 0.2 N.D. N.D.
Elderly 5 N.D. 68.4 23.0 11.6 7.1 1.2 0.4 N.D. N.D. N.D.
6 N.D. 66.8 31.1 18.6 11.7 2.4 0.6 0.2 N.D. N.D.
7 N.D. 55.2 25.7 14.7 8.2 1.6 0.4 0.2 N.D. N.D.
mean 0 65.50 28.67 15.96 10.00 1.94 0.56 0.19 0 0
+SD 0 8.39 4.16 3.18 2.32 0.48 0.17 0.09 0 0
8 N.D. 54.7 17.5 7.8 3.5 0.3 N.D N.D. N.D. N.D.
9 N.D. 60.9 17.8 7.6 4.1 0.7 N.D. N.D. N.D. N.D.
10 N.D. 56.9 19.5 9.9 5.4 0.9 0.2 N.D. N.D. N.D.
11 N.D. 65.8 19.6 9.0 4.4 0.7 N.D. N.D. N.D. N.D.
Non-elderly 12 N.D. 64.6 22.1 12.2 7.3 1.5 0.3 N.D. N.D. N.D.
13 N.D. 54.3 17.2 8.7 4.8 1.0 0.3 N.D. N.D. N.D.
14 N.D. 64.4 15.7 6.5 2.9 0.6 N.D N.D. N.D. N.D.
mean 0 60.23 18.49 8.81 4.63 0.81 0.11 0 0 0
+SD 0 4.91 2.09 1.85 1.43 0.38 0.15 0 0 0

N.D.: Not detected (<0.2 pg/mL)

70.3 %, FHEHEH D 21~36 K FH 274 TH - 720
%8B, TG HIMA T Cer ASIEHEME % T 0] 2 B ERE H 2
ZRO O NIz BRAEFT 5 OFEHE TE, Cer2%2.7
mL/mim TH - 7225, REN D% {, REMPAIEME
THho7/zZ L, FHRAETIE 90 mL/mim & IEH TH o
722&, BXUWBUN(16mg/dL), s—=7 L 7F=>(0.9
mg/dL) PEHTHo7Z &SR E L, 7z,
WERH 5 12 OIEEEH TlE, Cer 2%69 mL/min T
H o 7205, FRIRAE TIE 96 mL/mim & EH TH Y,
BUN (10mg/dL), s-7 L' 7 F = ¥ (1.1mg/dL) 7%
EETHo7-Z e E Lz,
2. MEEPIREEHER

MAEhR s — %% % Table 2 (PIPC), Table 3 (DEt
—PIPC) 2R L7zo F 7z, MSEhiREEFHMiER 7S 7
% Fig. 3 1Z/r L7, PIPC, DEt-PIPC & } |2 & k& it
TR IMEEFIREHER 2R3 HIicd - 72,

3. RREHER

R — % K % Table 4 (PIPC), Table5 (DEt—
PIPC) IZ/R L7z, PIPC, DEt-PIPC & & IZ & &
FECTE VIR EHER 2R 3B H - 7278, 160 %
AREL, HERZEBIIRD SN2 D572

4. ISR B RERAT

PIPC, DEt-PIPC #NENIZDWT ./ a2 38— |
AV MR ERAT, EYEENT X -7 2 EnE LIS
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Table 3. Plasma concentration of desethyl-piperacillin in elderly and non—elderly volunteers after single drip infusion of piperacillin
Concentration (ug/mL)
Subjects No.

before 0.5h 1h 1.5h 2h 4h 6h 8h 12h 24h
1 N.D. 0.4 1.1 1.4 1.7 1.1 0.5 0.3 N.D. N.D.
2 N.D. 0.4 1.5 1.8 1.7 0.9 0.3 N.D. N.D. N.D.
3 N.D. 0.3 1.0 1.4 1.3 0.6 0.2 N.D. N.D. N.D.
4 N.D. 0.4 1.3 1.6 1.6 0.7 0.3 N.D. N.D. N.D.
Elderly 5 N.D. 0.5 1.4 1.5 1.3 0.5 0.2 N.D. N.D. N.D.
6 N.D. 0.4 1.3 1.8 1.9 1.1 0.5 0.2 N.D. N.D.
7 N.D. 0.3 1.0 1.3 1.3 0.6 0.2 N.D. N.D. N.D.

mean 0 0.39 1.23 1.54 1.54 0.79 0.31 0.07 0 0

+SD 0 0.07 0.20 0.20 0.24 0.25 0.13 0.13 0 0
8 N.D. 0.3 0.9 1.0 0.8 0.2 N.D. N.D. N.D. N.D.
9 N.D. 0.6 1.5 1.6 1.2 0.4 N.D. N.D. N.D. N.D.
10 N.D. 0.4 1.3 1.5 1.3 0.5 0.2 N.D. N.D. N.D.
11 N.D. 0.5 1.4 1.6 1.3 0.4 N.D. N.D. N.D. N.D.
Non-elderly 12 N.D. 0.5 1.6 2.0 2.0 0.9 0.3 N.D. N.D. N.D.
13 N.D. 0.3 0.9 1.0 0.8 0.3 N.D. N.D. N.D. N.D.
14 N.D. 0.7 1.8 1.8 1.3 0.4 N.D. N.D. N.D. N.D.

mean 0 0.47 1.34 1.50 1.24 0.44 0.07 0 0 0

+=SD 0 0.15 0.34 0.38 0.40 0.22 0.13 0 0 0

N.D.: Not detected (<0.2 ug/mL)
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Fig. 3. Plasma concentrations of piperacillin and desethyl—piperacillin in elderly

and non—elderly volunteers after single drip infusion of piperacillin.

E CTHIR L7 &b, BEHXMIZ 5% & L7z,

1) PIPC

S A= X MENTRAT o 72EE B RE RS A —
% % Table 6 (2R L7z

Cro: E0WGE T 65.5 ug/mL, JEEWE R 60.2 ug/mL
ThY, FmEmEhEEIERiImE IR L TPEETH 9
Yo B % RIS D - 7278, EOEZIIAFETIEIR»
o) f:o

CL: E#h&#E 247 mL/min, JEE#EHE 352 mL/min
Thh, SMERTRMEZR Lz, SERED CL O
K IE S B T OF) 70% ITIKF LT,

AUC: BiE# 689 ug - h/mL, JEEETE 479 ug
h/mL THhY), BEERTHEMBELRL. SEEED
AUC O FH IR O 140% (8L T 7z,

Ty HEiE R 1.10h, IEFEEZE R 0.780h TH 1,
EEE T CERMEMEZ R L, WEETED Ty ORIk
MR 0.3 h IER L Tz,

MRT: S#i## 1.10h, JFEEEHHR 0.800h TH D,
EEE R CIERMEM AR L, HkE O MRT O F¥ME
EIEEEE IR, M 03hIER L Tz,

CLx: & 5 #5 # 142 mL/min, JF & 5 & # 198 mL/
min Th ), HEWEHTRMHELZR L. BMEHEOF
WIZIER I EREOR 70% (I T LTz, /2, B
#2775 YA CLw (CL% 5 CLs 23 U7-fH) &
YN CREHETEC 105 mL/min, JEF#EE T 154 mL
/min TH Y, HEEHTHBHARTFON 68% ITIKT
LTw7,

Vdss: H#i#E# 16.3L, FEEmERH 167LTH Y,
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Table 4. Urinary concentration of piperacillin in elderly and non—elderly volunteers after single drip infusion

Concentration (ug/mL)

Subjects No.
—-2~0h 0~2h 2~4h 4~6h 6~8h 8~12h 12~24h

1 N.D. 5,160 1,490 394 151 27 N.D.
2 N.D. 2,440 1,250 116 30 N.D. N.D.
3 N.D. 3,740 2,340 988 461 113 N.D.
4 N.D. 3,570 1,620 533 271 54 N.D.
Elderly 5 N.D. 1,040 1,350 137 54 12 N.D.
6 N.D. 5,180 1,850 397 106 11 N.D.
7 N.D. 4,100 970 91 63 12 N.D.

mean 0 3,604.3 1,552.9 379.4 162.3 32.7 0

+SD 0 1,477.6 445.1 317.8 154.6 39.4 0
8 N.D. 6,270 642 88 18 N.D. N.D.
9 N.D. 4,150 612 101 20 N.D. N.D.
10 N.D. 1,650 412 202 67 13 N.D.
11 N.D. 8,280 1,660 208 46 N.D. N.D.
Non-elderly 12 N.D. 2,240 543 125 N.D. N.D. N.D.
13 N.D. 3,400 823 117 36 17 N.D.
14 N.D. 1,310 406 29 N.D. N.D. N.D.

mean 0 3,900.0 728.3 124.3 26.7 4.3 0

+SD 0 2,570.3 435.2 63.3 24.6 7.4 0

N.D.: Not detected (<10 pg/mL)

Table 5. Urinary concentration of desethyl-piperacillin in elderly and non—elderly volunteers after single drip infusion of piperacillin

Concentration (ug/mL)

Subjects No.
—-2~0h 0~2h 2~4h 4~6h 6~8h 8~12h 12~24h

1 N.D. 85 154 108 63 16 N.D.
2 N.D. 54 157 33 15 N.D. N.D.
3 N.D. 82 155 122 70 22 N.D.
4 N.D. 79 133 86 62 19 N.D.
Elderly 5 N.D. N.D. 128 41 20 N.D. N.D.
6 N.D. 109 228 113 59 N.D. N.D.
7 N.D. 81 153 30 29 N.D. N.D.

mean 0 70.0 158.3 76.1 45.4 8.1 0

+SD 0 34.8 32.9 40.4 23.1 10.3 0
8 N.D. 134 128 34 N.D. N.D. N.D.
9 N.D. 122 139 43 10 N.D. N.D.
10 N.D. 40 80 68 32 N.D. N.D.
11 N.D. 196 322 82 24 N.D. N.D.
Non-elderly 12 N.D. 66 126 50 N.D. N.D. N.D.
13 N.D. 78 115 36 13 N.D. N.D.
14 N.D. 51 117 16 N.D. N.D. N.D.

mean 0 98.1 146.7 47.0 11.3 0 0

+SD 0 55.5 79.5 22.1 12.8 0 0

N.D.: Not detected (<10 pg/mL)

WA= RIZRD SN e o 72, W B O IEE R E DR 140% 2N L Twv 72,
2) DEt-PIPC Tye: BHER 1.68h, EEMEH 1290 TH DO, &
J v A= N AV MR EIT- 72 REE ST A —  WEHCEREINICH Y, "mEmEFEOFYMIIERGE

% % Table 7 IZ/R L7, BEICHAN, F04hEEL TV,

Coex: EWEHE 1.6 ug/mL, FEFEERE 1.5 ug/mL T MRT: Si#a#341h, IEEEHHARHE268h TH D,

HY, BEMERCHMELRITBINCD 24, WEL®E  SEEHCERBINCDH Y, SEEFOFHMHITIERR

BIZAD SN o72, BTN, #0.7hIEE L Tz,

AUC: Bii#E# 6.04 ug-h/mL, JEFHEE T 4.34 ug Tow: AR 1.6h, FEEHAEH 140 THY, B
-h/mL THY), SWERCTRHEZRTEHMIZHY, B  HHCTHESHARF IR UBEMERNIIH - 7248, BHFER
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Table 6. Pharmacokinetic parameters of piperacillin in elderly and non—elderly volunteers after single drip infusion
Subjects No. Conax CL AUC Ty MRT CLx Vdss AUC 20
(ug/mL) (mL/min)  (pg-h/mL) (h) (h) (mL/min) (L) (ug+h/mL)
1 74.1 198 84.1 1.28 1.21 133 14.4 84.1
2 70.4 219 76.0 1.18 1.12 118 14.8 76.0
3 52.3 292 57.1 1.30 1.15 176 20.1 57.1
4 71.3 233 71.5 1.02 1.07 145 15.0 71.5
Elderly 5 68.4 280 59.5 0.918 0.932 147 15.7 59.5
6 66.8 222 75.0 0.987 1.15 104 15.4 75.0
7 55.2 282 59.2 0.982 1.09 172 18.5 59.2
mean 65.5 247 68.9 1.10 1.10 142 16.3 68.9
+SD 8.39 37.3 10.4 0.155 0.0882 26.4 2.16 10.4
8 54.7 401 41.5 0.541 0.670 237 16.1 41.5
9 60.9 361 46.2 0.742 0.753 209 16.3 46.2
10 56.9 342 48.7 0.841 0.866 198 17.8 48.7
11 65.8 331 50.3 0.699 0.742 192 14.7 50.3
Non-elderly 12 64.6 286 58.3 0.869 0.959 147 16.5 58.3
13 54.3 365 45.7 1.00 0.922 213 20.2 45.7
14 64.4 376 44.4 0.765 0.687 192 15.5 44.4
mean 60. 2 352 47.9 0.780 0.800 198 16.7 47.9
+SD 4.91 36.8 5.41 0.145 0.115 27.5 1.80 5.41
Table 7. Pharmacokinetic parameters of desethyl—piperacillin in elderly and non—elderly volunteers after single drip infusion of piperacillin
. Conax AUC Ty MRT Tonas
Subjects Ne- (g/mL) (ug-h/mL) (h) (h) (h)
1 1.7 7.94 2.31 4.38 2.0
2 1.8 6.64 1.74 3.32 1.5
3 1.4 4.64 1.48 3.12 1.5
4 1.6 5.89 1.66 3.33 1.5
Elderly 5 1.5 4.78 1.48 2.93 1.5
6 1.9 7.80 1.63 3.63 2.0
7 1.3 4.59 1.48 3.13 1.5
mean 1.6 6.04 1.68 3.41 1.6
+SD 0.2 1.46 0.295 0.482 0.2
8 1.0 2.47 1.05 2.33 1.5
9 1.6 4.32 1.25 2.55 1.5
10 1.5 4.68 1.48 2.98 1.5
11 1.6 4.31 1.23 2.57 1.5
Non-elderly 12 2.0 7.03 1.46 3.09 1.5
13 1.0 2.94 1.43 2.84 1.5
14 1.8 4.66 1.16 2.39 1.0
mean 1.5 4.34 1.29 2.68 1.4
+SD 0.4 1.47 0.165 0.294 0.2
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Fig. 4. Urinary excretions of piperacillin and desethyl-piperacillin in elderly and non—elderly volunteers

after single drip infusion of piperacillin.

Table 8. CLz multiple regression on weight, age and Cer Table 10. Vdss multiple regression on weight, age and Cer
Variance Degrees of Sum of Mean F P Variance Degrees of Sum of Mean F P
freedom squares  square freedom squares  square
Weight 1 1,670 1,670 6.34 0.0305 Weight 1 7.15 7.15 2.38 0. 1540
Age 1 11,200 11,200 42.65  <0.0001 Age 1 0.542 0.542 0.18 0. 6802
Cer 1 2,210 2,210 8.40 0.0159 Cer 1 8.89 8.89 2.96 0.1164
Error 10 2,640 264 Error 10 30.1 3.01
Total 13 19,760 Total 13 48.2
Table 9. CL multiple regression on weight, age and Cer
ss, N NZ A h=x -~
Variange Degreesof Sumof  Mean . . BE (Chn) OTMAEO P35 i B T 262 ug/mL,
arance freedom squares  square 0.0335 ug/mL, FEmE T 241 :ug/mL’ 0.00452 'ug/
Weight 1 1,240 1,240 1.61 0.2338 mL Cho7zo T2, ConNb o b bW BNRY =V
Age 1 37,100 37,100 47.99  <0.0001 THb2 gx4 Bl TlE, Cluw, C2n OFHMHOFEHEIZE
C 1 3,830 3,830 4.96 0. 0500 N e N
- 5% 8 T 131 ug/mL, 1.04 ug/mL, FEESERH R T 121
Error 10 7,720 772 o ) L
Total 13 55, 200 ,Ug/mL, 0305,ug/mL ‘(“&)07‘\:0 l%lﬂ%%%ﬁés 3'5%@%%
ota ’ N - — o ~, ) 1a 2 -
BEE HITANAT 5 7Bt 58y — 2B W TR 51
IrERIRI SN EBTMEN, LrL, T
(Table 9) TG — BT, s M P B 3 i T
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Fig. 5. Simulated plasma concentrations of piperacillin in elderly and non-elderly volunteers calculated from the
parameters of single drip infusion.
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Piperacillin sodium pharmacokinetics in the elderly
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(1)

Piperacillin sodium (PIPC) was administered by intravenous drip to elderly (n=7) and non—elderly (n
based on pharmacokinetic found the following:

=7) subjects at a dose of 1.0 g over a 30—min period, to determine the drug’s pharmacokinetics Analysis
—elderly but not significantly.
(2)

(4)

that PIPC elimination through renal and non-renal pathways decreased with age.
twice daily.

The mean peak plasma concentration (C...) in the elderly tended to be 9% higher than in the non
and tended to decrease with age.
(3) Renal (CLz) and non—renal (CLxz) clearance tended to decrease with age, as with CL, indicating

Systemic clearance (CL) in the elderly was lower than 70% in the non—elderly, was age-related,

Accumulation is not anticipated in either group under a regimen of 2 g of PIPC 4 times daily or4 g
In the elderly, C.. tended to be higher and CL lower than in the non—elderly. Dosages in this study
showed no accumulation in either group, indicating that similar dosages can be used in the elderly and non
—elderly. In the elderly, however, the decreased PIPC elimination externally appears to be age-related,
requiring that doses be reduced in some patients.



