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Fig.1. Chemical structure of ceftazidime.
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Pharmacokinetic analysis model.
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Table 1, Lung and bronchia levels of ceftazidime after intravenous

drip infusion of 1 g for 1 hour

Level of ceftazidime

Case Age Sex Time* L -
no. (min) ung Bronchi
(ug/8) (1g/8)
1 73 M 80 41.0 32.7
2 75 M 85 60.2 46.0
3 52 M 90 70.3 28.7
4 65 F 90 27.8 24.0
5 76 F 90 28.7 20.4
6 7 M 90 55.6 24.4
7 57 M 90 20.3 15.4
8 79 M 95 21.6 28.6
9 67 M 95 5.9 4.3
10 i M 95 18.9 18.5
11 63 M 100 25.0 19.3
12 64 M 100 24.6 20.7
13 43 F 110 28.5 21.1
14 54 M 110 11.2 14.3
15 65 F 115 32.3 41.4
16 57 M 120 26.8 23.6
17 62 M 120 33.4 20.2
18 69 F 125 38.7 24.5
19 60 M 125 13.9 9.2
20 60 M 135 28.7 15.3
21 71 M 140 26.3 26.4
22 53 M 140 —_— 6.2
23 59 M 140 22.7 13.7
24 62 M 145 29.0 12.0
25 77 F 145 37.2 14.8
26 70 M 210 32.2 11.0
27 67 F 210 6.5 6.4
28 57 M 240 9.9 8.5
29 64 M 100 62.3 42.3
30 73 M 95 20.8 27.2
31 71 M 125 23.9 18.4
32 78 M 140 14.9 4.4
33 71 M 95 34.7 19.8
34 59 M 115 23.9 27.9
35 63 M 105 40.2 33.0
36 58 M 100 26.9 29.8
37 44 M 200 — 15.7

* Time after initiation of drip infusion.



VOL. 41 NO. 4

CAZ nffi « & AMABIT

495

[~ drip infusion
——— [o]

6ok 00O lung

Tissue level (ug/g)

80 -drlp infusion
—_—

bronchi

Fig. 3.

Time (h)

Lung and bronchial levels of ceftazidime and simulated

time curves after intravenous drip infusion of 1 g for 1 hour.

Table 2. Transfer rate between serum
and lung or bronchi

Kl! KJI

(h-) (h~)
Lung 0.931 1.834
Bronchi 0.885 2.285

(7ER) HBRNBREERITORNRL LI, Tho0D
7—4%% Table 1 ic % L »TTRT,

HEah/: CAZ OB X UK EXHEBANOBIT
BT 2 EEERS Table2 IZRL, ZhIDHES
h3TABRERE OHB iR % Fig. 3 KR L 7,

i & UREEBNEBE 7 — 5 3572 D OEERM
NIV X WP o fds, AFEPWRMEIML, AWK T®
K15 2 TREEBRBRE (35 1g/g, [REZ K
0ug/g) WHET S LHEESNI,

BEE T, MFPREHEBLERHL IS (Fig
4), sl UREZHEBN CAZ AB IRERE ICE
B, METBRELZRETLIEYT 2 LHESN
7o

(2) MBIUKEXHEGEHNCAZHE © AUC
(IR — R iR T I AR)
ik & UREHEBANOBITHEEA 5 2, WM
Bizsir 3 AUC 25HE LI #E O AUC L&ttt
U7z (Table3), #D#EFR, fti48.0%, KB X 37.2%
LFESh, ZOBITHRETHL I LSTREN
2o

(3) i8I USEEBNOBITH L Fi & DB
%

s UEEXHEBN CAZBET — 5 % 10 KU
Lt Mgl UraEitc 13ER L 70KKH (B
RER, TEXUER) LT, choDEhE
NCD&H—-F74v 71470, BEHBL AUC

drip infusion
—,

—
=3
(=1

serum
= = = lung
------ bronchi

w w
o O

Level of ceftazidime (ug/ml, ug/g)
S

01 2 4 6 8 10
Time (h)

Fig.4. Simulated time courses of ceftazidime
level in serum, lung and bronchi after intra-
venous drip infusion of 1 g for 1 hour.

Table 3. AUC of serum, lung and bronchi

auCH Ratio

(ug - h/g)
Serum 172.8 1.00
Lung 82.9 0.48
Bronchi 64.3 0.37
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Fig.5. Lung and bronchial levels of ceftazidime in patients

aged >70 and those aged =70.

Table 4. Comparison of AUC in patients aged >70
and those aged <70
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AUC 4 Ratio to
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Table 5. Correlation between bronchial level of ceftazidime and
respiratory function
Level of Function Coefficient of .
. . Significance
ceftazidime parameter correlation
bronchi %VC —0.0266 p>0.10
bronchi/lung %VC —0.1016 p>0.10
bronchi FEV,, —0.3106 0.10>p>0.05
bronchi FEV,,% —0.3391 0.10>p>0.05
bronchi/lung FEV .. % —0.0293 p>0.10

%VC: percentage vital capacity.

FEV,,: forced expiratory volume in 1.0 sec.
FEV,,%: percentage forced expiratory volume in 1.0 sec.
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Fig. 6. Correlation between bronchial levels of ceftazidime and respi-

ratory function.
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A study of ceftazidime uptake by lung and bronchial tissues

Kaoru Nakai, Takeshi Tokushima, Masako Nagamatsu

and Koh Takeda
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Masakazu Mizobe and Tsutomu Takai
Pharmaceutics Research Laboratory, Tanabe Seiyaku

The uptake of ceftazidime (CAZ) by lung and bronchial tissues was studied in 37 patients who
underwent operation for lung cancer (43—79 years old). CAZ (1g) was administered by intra-
venous drip infusion for 1 hour before the operation, and the CAZ concentration was determined in
lung and bronchial tissues sampled during the operation. Pharmacokinetic analysis was carried out,
and the relationships between tissue uptake of the drug and age (70 years or above vs. less than 70
years) and pulmonary function (% VC, FFV,,, FFV,,%) were evaluated.

1. Changes in CAZ concentration were similar in lung and bronchial tissues. At both sites, the
peak concentration was observed about 15 minutes after the end of drip infusion, and the mean
concentration was estimated to be 30 —35 ug/g. The AUC of the CAZ concentration in the lung tissue
was 48.0%, and that in the bronchial tissue was 37.2%, the AUC of the serum CAZ concentration.

2. There was no difference in lung and bronchial tissue uptake of the drug between those aged 70

years of above and those aged less than 70 years.

3. Correlations between tissue concentrations of the drug and parameters of pulmonary function
were analyzed. A slight association was observed between bronchial tissue concentration and both
FFV,, and FFV,,% (0.10>P>0.05), but no correlations were noted between the bronchial tissue
concentration or bronchial-lung tissue concentration ratio and % VC, FFV,,, or FFV,,%.

From these findings, CAZ in considered to be efficiently taken up by ling and bronchial tissues
regardless of the age or the pulmonary function of the patient, and it should there fore be effective
for various respiratory infections, including those in compromised hosts, because of its wide

antibacterial spectrum.



