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Imipenem/Cilastatin sodium (IPM/CS) o mAr@ficounT

%% ER%-NE ¥F IR Ex
EmALeE® 8 K
B Sz AT KR M BE P

(Fafn 62 4= 4 A 23 B %($)

[ 237233 E 2.1 ilastatin sodium g/250mg (261), b L <1 500mg/
500mg (7 ) % AMME L, BEE MRS XY I B L rem
MLl

1) Imipenem, Cilastatin sodium & {i1% O M= AL AR TRICE — 2128 L, LI%#
Wt o5, BAPRE Imipenem TRAWMKTRIRMTE-271c 8 L, £OFHIL 250mg/
250mg HEMT 3.8ug/ml, 500 mg/500mg HEFT 5.5ug/ml THY, Cilastatin sodium 12
AWMRTH2HMTE - 2IC8L, ORI 250 mg/250 mg £ 4 ¥ T 3.5 pg/ml, 500 mg/500
mg 5T 4.9ug/ml THoto

2) 3 DE— 2 ED KL, g B 5B TIX Imipenem 2% 22,1
%, Cilastatin sodium 2% 14.6%, 500mg/500mg 5% Tix Imipenem % 22.4%, Cilastatin
sodium 2% 14.8% T, Imipenem 3 X1F Cilastatin sodium & b I, £ORAFBTIRE

THHEELDR D,

Imipenem i3, X@EA A 7 BEEVTHR S h-FHl
DALARFARKENR TH 0, P.aeruginosa,
E. faecalis, B. fragilis %8177 slpt, BEOF
SESICMEEEC I TEIARBEONMCH LTH
VWHEHRRLY, BEORETS f-7 57— ¥
BOTRETH 50

—7, Cilasatin sodium (% Renal peptidase o ®iR
HEEATH D, Imipenem A L74B4A, Imipenem

3 h, ¥ MBI W
BHELERIh B,

Hi# TR 42, Imipenem/Cilastatin sodium AisP@
BERECH LTHYER 92.3% LFBCMET<ER
BERLIT L BELRY,

Bk (BEEEY) ERTHBL LTR, WHREKE
BEERSIREMCKETH 55, LoRIC—REE
EOLOPERTLL B4 0, *RFRIEELSBL
VWhDLSLFET 5o MACHLRES, MRTLER
BHEE CHRT 2 BARERBMI VAL, TFIYR
W K. pneumoniae 5%\, ThoHBBLD S b—&
HREO DD b HLHATHDH, MOKRKETH =K
MCREEREHRT oL oD, HEMOKENL
HLEfitbhdo Lidio TEFMRBF T hiciiL
YROMAE~OBFIER LRECMBTH S,

BT, $L ORENRAMB S hTET W32, TN
ROBKE~DBITICB LT ¥ M P 57,
Imipenem/Cilastatin sodium koW T4, %0 KAksH
~OBFCRT s RERL .

SER AR, FRAFOAR~NOBITELS BMT,
REAFB S SRR 1 1 Eh AR 36 X Ok R i %
BELLOTHRET 20

L R & % &

L g

B ARTTA S ERGE CARBREZFZIAT, £
DOHRIZBYE6 Bl i3 B, FL 28 BRI 86 R
P25 66.3 B) Tho7o

fois, MOKRWEEBIRNGR, BRSECES & IR S
% (Table 1),

Bk o¥ERIZHE 3 Fl, Mtk 6 Sl CLHARBNALR
Foo BMERRMED LRI Table 1 DX SIS IXY v
SARMEETH- oA, Paragonimiasis 0 1 fli R
B 84Y Abhi, F L — SRR 4 BT
Eh, TOMIEHBICE SR ETLT0 FUr—
CORJITH DO TRERTRICTIRLN ¥ DHR L
fept, 100ml-1,950ml THoheo MERRIZLHICE
Bhhigh T

2. #h&k BEHE
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Table 1 Patients studied for imipenem/cilastatin sodium levels in plasma and pleural effusion

Nature of pleural effusion
Patient Body
Sex | Age | weight Differenial Volume* Diagnosis
No. (cg) | Apesrance | Turbidity Infection Drainage
N. | Ly. | Eo. | Oth, (mi)
V[ F | m [ [serons + 2w o[ o] - ) — [ Bronchogenic carcinoma
2 [ M & [0 [Hemorhagic] + [m] [ o] o] - 80 — | Bronchanenic carcinoma
3 | M| 8 |4 |Hemohagic] ofw] of o - 1950 4| Bronchogenic carcinoma
o[ w0 [Hemorhaic]  # | »| &] of o] — 1,60 Bronchogenic carcinoma
5 | M [ 5 [60 [Homorrhagic] s uls| o] - ) ~ | Paragonimiasis
6 | F | 6 | |Hemomhaic| + 2| w| o[ o] - ) — | Tuberculonis
7 [ M| 0 (& [serons + s|n 2[w] -~ 1,70 + | Bronchogenic carcinoma
8 | F | [ 45 [Hemorhagie] # |50 ®| o] of = 110 + | Bronchogenic carcinoma
9 [ M [ m 3 [serous + s|w| 5[ o] - 70 — [ Tuberculosis
“: Volume of exudate after laboratory tests.
Table 2 Laboratory findings (blood)
IBM/CS | Patient] T-P | Alb. | T-Bil. | D-Bil. | 1-Bil. (;;‘1’1 LAP | GOT | GPT |»-GTP| LDH | BUN | S-¢r | Na | K | @
Dose | No. | {5/ | (5/d) | (i) (o) (mgid)| 1| (0D | (0) | () |0/ () | (i) (o'
zomg/| 1 7442040202 76] | 12| 6| 138|32| w | 07| 13|43
zomg| 2 |64 (33|02 01 00| 67 2| 1B| 6| B|2m|v|iz|mia] e
3 |67(35 0603 03] 61| 8| 21| 4| 19 5| 2 [16|11|36] %
4 | 64|31 04f02f01] 84| 1w| 2| 14| || 13|09 |43
somgr| 5 | B8] 35 030z o] zafus| 9| | w5 el 9|10
00mg| 6 78| 41105 03] 02 7.21 13 15 u A | 22 16 09 | 142 | 37 %
7 | 64|29 0301|027 |37 3 |3 |160]509]| 1606|1747
8 | 583304 01|03 |18 2| 16| 9|er| 17|04 1346|104
9 7334|0201 01203 137 19 12 35| 280 9 06 | 135 | 4.4 | 101

* KAU : No.1~No6, 1U/I: No.7~No9

2flic> \» T Imipenem/Cilastatin sodium 250mg/ P, Alb,, GOT, GPT, Al-P, LDH, 7-GTP, T-Bil,
250 mg % 100 ml DB ASHICHAE L 30 M0 i D-Bil, I-Bil, BUN, S-Cr. ¥ ®#eirh ¥ h #fT Lo
WCTHIRNIC 1 B LT, MR 60 429 A1 B X h A{L¥ AR REIRRTH
¥7:, f1d 7 flic-ov-Tik Imipenem/Cilastatin  so- AP OMEHEHEE X i, ThbOLAMIA LV
dium 500 mg/500 mg % 100ml o 4B ABIHICHME L ¥y 7B (K-A B THY, EWL~<y &1 -

60 43I0 T TR 1 BB S Lico m—y =8 AUD THEo
3. RIRR 4. WEAE
KA SEE CEBETED, 1, 2, 4 BMBIT 24 (1) Imipenem
BRHg TR E RIS X OBKE~-< ) VIR TRIR Imipenem o WEERSE 12 Bacillus subtilis ATCC

L, EbiEL, RECRFIBELTISHASYD 12432 ¥FL WM 4 A 27HICX 5 bioassay THHE
FEBT, Bohlclifts JOWKO LR SROR Lo
(LA (1 M Morpholino-ethane sulfonate 87 (pH ERER I, SWALY OME XS X 0.05M
6.0)/Ethyleneglycol (1:1V/V)) % pax, dryiceface-  MOPS (Morpholino-propane sulfonate) #i# (PH
tone I TEMATWE, —80°C W TRERF X TA—&fF 7.0) I HfBEMD Imipenem DBIMS LM LTHFH
FfRoto Lo

RS hiclis LKA, £EEREL LT, T- (2) Cilastatin sodium
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Table 3 Laboratory findings (pleural effusion)
1/cs | Patien| TP | ab. | T80 | -8 | 1mi | AV Lap | cor | oer [ vcre| Lon | Bun | scr
Dose | No. | (a/d) | (a/dl) | (ma/dl)|(ma/a)| (ma/ab)| “yo | (U) | (U) | (U) | CWlmb| (V) | ()| (mg/ct)
Zmg/ | 1 | 47 | 29| 03| 02| 02| 30| 4| n| 1 7| sz 15
s0mg| 2 | 40 | 24 (03] 02] 01| 12| 51| 12| 1 9 [1106] 15
3 [ 44|27 10 04|06 18] 5| 18| 3 7| eu| 2
4 |42 |22 (37|10 |27 | 42| 2|07 | 1| 132 |18 16
somg/ | 5 | 66| 26 |05 02| 03| 35/ 2| 4| 8 | 4 |183] 9
womg| & | 50| 27| 1705 12 ) 1ol o | 0| 1| v | W] 5 |13
7 | 58| 31|09 02|07 (38 | 13| 30| 2 | 6| 65| 13|09
8 |44 | 28| 05| 01|04 |8 |12z]| 7| 20 | 2 [850 17 | 04
9 |46 24 o401 os |7 | | 12| 4| 12| | 9| o0s
* KAU:: No1~Nos, IU/: No.7~No8
Table 4 Plasma and pleural effusion levels of imipenem
1PM/CS | Patient Plasma level (ug/ml) Pleural effusion level (ug/ml) | Peak of pleural
Dose No. | o 1 2 4 |2ahes| o 1 2 4 | 24hrs.| of plasma (%)
1 22.0 6.4 3.4 1.5 0.3 4.8 | 4.1 2.6 21.8
20mg/20mg | 5 | 156 | 88| 4.9 | 28 21| 27|33 35 2.4
(30min di)
Mean | 188 | 76| 42 | 22 12| 38] 37 | a1 22.1
3 30.0 [ 140 | 8.2 2.5 0.0 2.7 3.5 3.8 3.2 0.0 12.7
4 |276| 98] 58| 23| 00| 00| 00 03| 03] 00 11
5 |s14|122] 54 | 11 100 69 56|23 318
S0mg/s0mg| 6 |246| 88[ 31| 10 38| 50| 40 | 26 2.3
(60min di) 7 |182| 56| 26| 0800/ 24| 27[ 20/ 20| 00 14.8
8 27.4 8.2 5.6 1.3 0.0 9.0 | 10.0 7.4 2.7 0.0 36.5
9 26.8 | 10.2 7.8 2.9 0.7 5.2 | 10.6 9.6 5.6 0.3 39.6
Mean | 2%6.6 | 9.8 | 55 | 1.7 47| 55| 47| 27 22.4
Table 5 Plasma and pleural effusion levels of cilastatin sodium
1PM/CS | Patient Plasma level (ug/ml) Pleural effusion level (ug/ml) | Peak of pleural
Dose No. | o | 1| 2 | 4 [24ws| 0 | 1 | 2 | 4 |24hrs| of plasma (%)
1 | z2] 63| 27| 07 26 | 42| 46| 4.0 18.3
20mg/20mg | 5 | 26.5 | 1.3 | 7.2 | 4.0 05 | 1.7] 23] 29 109
(0mia 2 Mean | 25.9 | 8.8 | 5.0 | 2.4 1.6 | 30| 35 35 14.6
3 | 404|141 95 31|00 20| 33| 43[ 40/ 20 106
4 | 20| 94| 42| 15| 00|00 00| 00| 00] 00 0.0
5 |212| 48| 20| 07 53| 37| 36| 22 25.0
sOmg/s0omg| 6 | 236| 52| 1.8 0.6 18| 25| 25| 22 106
(60min di) 7 |188| 57| 24| 00| 00| 13| 21| 16| 21|00 1.2
8 |424|121| 64| 19| 00| 82| 97| 92| 50/ 00 22.9
9 |st4|25|13.0] 63 00]51]105]128]105] 0.0 2.5
Mean | 32.8 | 10.4 | 5.6 | 24 3.4 | 45| 49| 37 14.8
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Cilastatin sodium OWBAEL, WH:HD 0-7
ATAF e FRAGIAA b7 P AT X B REHE 2
mw k7974 - (HPLC) M Lo

I s L

LEGO MBS X CRAKELLRE DR Table2,
3 DBYTHBo

MO B K T ik T-P 5.8~8.6g/dl, Alb,
2.9~4.2g/dl TEMICL D KERBRE ADRIh >
Too BAKOELY TN T LDH Ot 235 b
DnBD TR, T-P P Alb, T2 3D~
to ThEMKDE & 51 20}
BRI T » 7o

Imipenem/Cilastatin sodium ¢ 250 mg/250mg L
<1 500mg/500mg K MY, EESFEICHMES X

R OWHME L WTE LRk Table 4,5, Pig,
1~4 7R Lo

L Mgl

K| 250 mg/250 mg 30 43 A11BY 2 YD Imipenem 0
T MRS AT I €~ 2 (K 18,8 ug/ml
AL, LAIZ1BeM 7.6 pug/ml, 2860k 4.24g/
mi, 4BoMIY 2.2 pg/ml LM LI, ¥, Cilastatin
sodium D €= 7 L AWK T HHICH S 25,9 pg/ml
BRI, EOWIIE Imipenem LMBORBLT
L, 1WAtk 8.8 pg/ml, 2030 5.0 pg/ml, 4B5HI%
2.4 pg/ml THo 1z,

Z# 500 mg/500 mg 60 £ AB§ 7 1D Imipenem 0
PR, AT I C— 78266/
ml &RL, Litkiz 150 9.8 xg/ml, 2B5Mtk 5.5

Fig.1 Plasma and pleural effusion levels of imipenem (250 mg/250 mg,

30 min di)
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Fig.2 Plasma and pleural effusion levels of cilastatin sodium (250 mg/

250 mg, 30 min di)

e Plasma

Drug concentration(ug/ml)

Pleural effusion

Drug concentration(ug/ml)
o




VOL. 35 NO. 1t

CHEMOTHERAPY

Fig.3 Plasma and pleural effusion levels of imipenem (500 mg/500 mg,
60 min di)
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Fig.4 Plasma and pleural effusion levels of cilastatin sodium (500 mg/

500 mg, 60 min di)
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2

Drug concentration(ug/ml)

Z
Hours

sg/ml, 4FRELL.7 pg/ml THotco —34, Cilastatin
sodium (AWM TESE 32.8pg/ml, 18§ 10.4
pelml, 2B 5.6 pg/ml, 4BRIE 2.4 pg/ml TH
b, Cilastatin sodium DJj55% %% < #B Lo Thb
ORBNRERE—KT %

2. BokemEE

| 250 mg[250 mg 30 4 A¥iEF 2 Flo> Imipenem O
FHBAHRES, AWK TES 1.2p8/m, 1R
MNE= 7T 3.8pg/ml, LgHECHCHRPAALT
L, 2tk 8.7 pg/ml, 4F5HE 3.1pe/ml ThHo
2o LinL Cilastatin sodium 3 /AH# T HE 1.6 zg/
m, 1RH% 3.0pg/ml, 2REMkI X O 4 RIS
3.5pg/ml THY, Lithb - 2 E 1B E X
2 BRI LI B 5 2% Cilastatin sodium & P2
ST BN 5 pabhice

so’- Pleural effusion

g
T

Drug concentration( ug/ml)

) 500 mg/500 mg 60 4 AGHE 7 GIo> Imipenem D

FHBKFREEL, AR TES 4.7 pg/ml, 1R
= 7fll 5.5pg/ml R, L 2B 4.7 pg/
ml, 4R 2.7 pe/ml LR ICRPEAER LI,
Cilastatin sodium i3 ¥H# T 3.4 ug/ml, 1 FsRIEE
4.5ug/ml, 2RI €= 2l 4.9 pg/ml, 4B
3.7pg/ml THY, 250mg/250mg HEHLFAK Imi-
penem X b BIET BEAN 5 hhibhic,

LLE¥ &»THB L, Imipenem O &' — 7 i 1 B
#, Cilastatin sodium O €' — 7 fl{i% 2 ~ 4 BERISIC A6
RE, CTRORPRBEOHTH T

AROBAPANOBTREBAFO € — 7 L fff
D -7 HOKTEDT &, AH) 250 mg/250 mg 5B
iz, Imipenem »F4 22.1%, Cilastatin sodium 3%
14.6%, 500 mg/500mg L BETIL, Imipenem AR
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Table 6 Penetration of antibiotics into pleural effusion

Antibiotic Dose No.of [ Penetration | Molecular | oo
(mg) cases rate* weight

CEZ 2,000 5 6.9% 476.48 73-86%
czx 1,000 5 15.8% 405.38 31%
NTL 100 5 28.4% 720.77 15-23%
NTL 100 15 31.7% 720.77 15-23%
CLDM 1,200 5 9.0% 504,97 93.6%

Imipenem 250 2 2.1% 317.36

Imipenem 500 7 22.4% 317.3%

Cilastatin sod. 250 2 14.6% 380.44

Cilastatin sod. 500 7 14.8% 380.44

*_Peak of pleural effusion )0

Peak of scrum or plasma

22.4%, Cilastatin sodium % 14.8% T3, WHOB
TRRRED OO0, €- 7 HCHBTRR, H5E
LRI RE—ETH - o

. % »®

FROWA~OBFIL, Imipenem TiX 250 mg/250
mg BEHTARBETHR LD 4B5ME TT 1.2~3.8 g/
ml T b, 500 mg/500 mg Hr 4B T 2.7~6.5 pg/ml T
Bot, ThbHOfR MICG" mb% 2 T P.aerugi-
nosa X ELREAETNTORY 7= LThBo ¥
Fz, MICsy T % & P.aeruginosa ¥ < +XTOWE
A= LT,

—7, Cilastatin sodium & i2iEFEHFOM\ELRT
7, FRFMICE - 27 fEOThAZLR B, Bb Imi-
penem 0 €~ 7 ik 1 BlI#TH B 25, Cilastatin
sodium DEIIR2~4BMETH D, ©— 7 fiETT
*TORMICHEAMICKE R Thas s L, BEML
LTOREEER) S LbELLI B, MAOBABITR
3 15~229% TRETIR\o ¥ FBIK L ) OMEL
Tk B TIH HA0 Cilastatin sodium o ~T Imi-
penem DFAFEL ZOZ LKL HMEAND BR
W% g E, BRILS A Imipenem KX 5 H#
BRREAZRY AV EEX O, BRI CIZMEE
e ERBbhi

BARNOBID RS TR TS - RAEGI 412, 73 BB
DRI X 5 BRI T, —MREBRBE D LS
T, BKRKRICED SR, 1 HE T 1,650ml
YRl Ltco Lin LEBRBIOIERRTED & h i o
o THHORMEIXE DMOMERBAERC S LiXL
FEHRBRBEETHY, FADRANOBETITRTH
SRR TH > o

4125 % T CEZ, CZX, NTL, CLDM ofighk~
DB LR L LT phinn,

Table 6 (XM - MBI, WALREDE— 78 |
LODANBITRTH B0, 7 /7Y 37 FREMO
NTL 5B 6M<, K\ T Imipenem LigoTioB,

NTL OEARARIL 15~23% TH D, Imipenem 0
Ehik 0.5~2.9% THBHA, LThiECHABTER
FRLTV 5, —F, CEZ RRAKART3~86% T,
BABTEIX 6.9% TH Y, CLDM R EAHAEE
93.6% L#<, MABITERIL 9.0% Liive Z0X5
EHABTEY RETS BT L LT ROKEEN BE
THBHT LIREEL 22 EOMAMORT
(i, turn over %) DHHELEETH 5,

R 5, BRSEICBIKEIRIR LIchS, £ ORIGE
o real time DRARERIZTFHTHEDT, BAHL
BT LAENORARLTHATHY, RADTLIHK
BORLHIBEOBRITEF LV bIn1HTHE
7% 24 BRI OMAIC, REOKMEBDD LT 5
5, Bk 5 ORFOHKLED TEEHTHY, WK
FOME LR ORI R LEL N D, BHO
BaAPBTIBBRE DM EELMETS ) 4R
BRHTHLENRDS 5,

x L3
1) KAHAN,F.M.; H.KRoPP, J.G.SUNDELOF & J.
BIRNBAUM : Thienamycin : development of
imipenem-cilastatin. J. Antimicrob. Chemo-
ther. 12(S-D) : 1~35, 1983
2) # 32 BRXLFMEFLNAXLERS, FX
Yv# o v AN, MK-0787/MK-0791, W,
1984
KRroPp, H.; J.G. SUNDELOF, R.HAJoU & F. M.
KAHAN : Metabolism of thienamycin and re-
lated carbapenem antibiotics by the renal
ipepti i I.A b.
Agents Chemother. 22 : 62~70, 1982
4 WALER FHERT, LE#EtD, GERLE §5

3
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X : Imipenem/Cilastatin sodium (MK-0787/M BRENG B €7 ¢ <2 7 Y OBWRORN— W
K-079D) o BBEREC KT 5 HARRN LV BRTB L MKEBTIZD \ T—, Jap. J. Anti-
MO RE, Chemotherapy 33 (S-4) : 687 biotics 38 : 1654~1660, 1985
~693, 1985 1) WREM, EMRLM, MRk X FRBRRE
5) WEHEA JIXMS, ATEM KEEL EB e+ % Netilmicin o RABKR CRARBT
i, PEHEH, Fh, ENH—L, TX 1B 3 BF %o Chemotherapy 29 (S-3) : 265~
# : Latamoxef (LMOX) o BAMfTIcM+ 3 M 271, 1981
No XML K 19 : 260~264, 1985 12) @WAfff, Mk W, WRER GRALM: 0P
6) Mk W, WAME : Latamoxef (LMOX) oMy BREBMRECKT S Netilmicin o A EMS &
ABFRECHT 3 BROMN, L8R 19: UCEDRKES FIE 20 T (K28 Jap.J.
255~259, 1985 Antibiotics 35 : 667~674, 1982
7 WX ¥, WK : Cefmenoxime(CMX) oM 1) WREM NE #, WEEF, Wk, JIK
ABFITBRT S MRMRN—W2 B— B Ex, MM, WE K:PRBRRECHT
# 13: 633~641, 1985 3 Clindamycin phosphate o (fF M X R
8) WAREM EWAM, KE # NEEF: Cef KB ATICBIT 5 MM, Jap. J. Antibiotics 40 :
tizoximen TP BRI X 5 MR BN X O 727~734, 1987
MK BATIZ OV T, Chemotherapy 28 (S-5) : 14) 4WIME%E, WHRK, MIFEE : Imipenem(M
394~404, 1980 K-0787) ofEMm¥MERiEC X 54K & K
9) m#K W, L& ®, RSN B, RRKK, WE < BIT 5 MM, Chemotherapy 33 (S-4):
Rumx, RE ¥ REEE SEET PR 275~281, 1985
BRRECNT S Cefoperazone oRKKMAER 15) MFHES, EMHE, HEATF, AW : Cila-
BUBKkR 8 Fic B3 5 B Jap. J. Antibiotics statin sodium(MK-0791) ok X U 4#kPY
36 : 3456~3462, 1983 5 B S ¥o Chemotherapy 33 (S-4) : 282~
100 ENES, XKE=, & EX BINZ: A48 289, 1985

PENETRATION OF IMIPENEM/CILASTATIN
SODIUM INTO PLEURAL EFFUSION

Masaniro Takamoro, Yasuko Harapa, Masasui Kawanara,
Tsuneo Isuisasur and ATsusHi SHINODA
Department of Internal Medicine, Ohmuta National Hospital, Ohmuta

Imipenem/cilastatin sodium was administered to 9 patients with pleural effusion to observe the
time-course of distribution of the drug into plasma and pleural effusion. The following results were
obtained.

1) Both imipenem and cilastatin sodium levels reached a peak in the plasma at the end of drip
infusion of the drug and then gradually decreased, while in the pleural effusion, imipenem reached a
peak 1 hour and cilastatin sodium 2 hours after the infusion. The average peak imipenem level
in the pleural effusion was 3.8 ug/ml in the 250 mg/250 mg administration group, and 5.5 ug/ml in
the 500 mg/500 mg administration group. The peak cilastatin sodium level was 3.5 gg/ml (250 mg/
250 mg), and 4.9 pg/ml (500 mg/500 mg).

2) The ratio of peak imipenem levels in plasma and pleural effusion was 22.1% in the 250 mg/
250mg administration group and 22.4% in the 500 mg/500 mg administration group. The ratio
of peak cilastatin sodium levels in plasma and pleural effusion was 14.6% (250 mg/250 mg) and
14.8% (500 mg/500 mg).

We consider that the penetration of both imipenem and cilastatin sodium into pleural effusion
is good.



