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1 QOBBRIRERER L H TS O AAMREZS < 5 L, latamoxef (LMOX) & tobra-
mycin (TOB) OffBBEAETL, EOAC L BB Y in vivo & in vitro THRN L1,

1 BERPRE, BREOWANTH, PaOy DI 601, HMmBRS LMk » G, K
W X-P Ok 4 Ol MEEHHEY 3 MCTdls, KLAMBKDRE, B30, HH4HAT
BRRIL 63.6% THoto

2. ZEMD FIC HM 5 & i SRR, HEDE » 12/19 (63%) &, HMBE » 7/19
B7%) CEDHH, EAYE LIREIED bR -1 ‘

3. 4AEEELTIE, zvbr—ABT 2x107/ml ~, 1/2MIC $HEMET 1.2x10/ml T
AU, 1AMIC BHEIRIEET 8x10Y/ml &8I0 fe il s Too EERENE DT b hich » Foif
FlokAE iz, LMOX & TOB DBMEIRMBE TR DEA VI EI -T2, HHEETE, %
7l ABE ORY 5T bh, sub-MIC COREHMBORMIL, HENBOBTOREV-LFHEEH
HEMAIVWTER, ERRRETHAZ EBFREINTS,

4. BHRBRBEEORIBEICKT% LMOX & TOB ORFHIIET Lizss, FIC F¥ & £EBEE

e & 2= BRI R DIE T # b Tt » oo

CEAMAMS % # (diffuse panbronchiolitis :
DPB) iz, A OBEPRBERETHY, TOBRR
REREREEL, FETRLERTH S, HCRRE
R¥poFH s KB, DPB oBHB{LERD —D L Zh
Tw3h), RBERRES LToREHELET, BE
BARSCTHEABRHRELRBOATVHENELY,
BYETRUHMELRT IS nEHfKE, FRARFOR
nAREYECHERNOHAREN LELEETIAT
W3,

FRBRRPIECNTHHENE O FARE R OV T
X, ThETEoBEND B 1), LoftABHRD
BRCOWTIEF Z LI in vivo & in vitro TRHL
ERERP WY, FEEL X, BSEOHLEYECH
¥ ETHRRELRAE & T 5 DPB o Eflc s
T, [IEHERCx, FREFLSND 77 sAHEREC X
DUBERERA OIS Z L1 b, latamoxef (LMOX)
& tobramycin (TOB_)’ Dﬁ}ﬁ&ﬁe&_mﬁ Lko IBK

ZOREY invivo COREKBRE L bR, BEAOE -

KARRIBRE DO\ T invitro k35 checkerboard
¥ e X % fractional inhibitory concentration index

(FIC 430D L BEHMROENEL,L, HAYPRO

HELXRA, TOBKNERCOVTRN LE-OTHRE
T30 .
I. % *

1) xgBE

X&GUE, DPB L LTOEKRZMERYHREL,
TBLB %%\ i BRI X » T ABFACH BER
Thic 11 fiThh, Bicls DHfEHHOBEY KT
ERT i, SEDKRHBRZIE, WThiRBEcL?
BEHRRATH -7 FEME IV KER Fhth $i5
45.7 B L P 37.3kg TH -1

2) HAEHEBRETE

LMOX 2g & TOB 40~60mg % 4AE &K 100ml
ML, 18 2@, 60 5 TARRE Lic, B51HM
13 12 A (7~14 B THhot

3) ®KFEE :

i) BRBHRHEDH/E & LT, BREDO L AL,
PaO, D, HMREF IUMmitodksE, REXHELE

DELRED L tram-line D L MEFHREDS

HBw 2T ZNL o R¥IER, EESHED
5LHELCEBOHAERIIRFIL, 4 HBEUEYE
%, 3FEEZFHEL, 2HBEZLREHE%, 1HBUTYE
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Table 1. Clinical efficacy and in vifro antibacterial activity of LMOX and TOB on Psendomonas

B3\ T MIC DNEY Lico & DRERS MR

infections of diffuse panbronchiolitis

YAWBZ LI X » T LMOX & TOB o checker-
board Eick» FIC R#oMEL MIC LIToERE

Case Weight| Amount of Bacteriological| Number of | Clinical i Viable
- ) FI
no. Age (kg) | sputum Pa0; | WBGESR | Chest X-P response | effects efficacy C index cells®
1 4| 37 1 1 ! tram line | ! 5 Excellent | 0.563 0x10°
nodular .
2 | 73] 49 i) ) ) sh‘dowl eradicated 5 3/11 0.5 0x10°
3 | 67| 33 ! - Lo | ™ol )| eradicated | 4 0.5 1x10°
4 | 63| 30 ! ) ! - - 3 0.5 0.5x10°
Good
5 | 30] 4 1 ) ! - - 3 0.5 1.5x10!
4/11
6 | 27| 39 i t i - - 3 0.375 | 3.5x10°
nodular
7 | 50| 37 ! - i) shadowl - 3 0.5 4.5x10°
Fair -
8 | 40| 40 — 1 t - — 2 i1 0.625 1x10°
9 | 50| 41 - — ! - - 1 Poor 0.375 0x10°
10 | 55 | 40 1 - 1) - — 1 3/11 0.5 7.1x10*
1 | 49| 27 1 - — - - 0 0.625 8x10°

* Viable cells : in vitro bactericidal effect of the combination LMOX and TOB against P. aeruginosa.
The concentration of antibiotics was 1/2 MIC and the incubation time was six hours.
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BT REMR Y RN L, FIC fficounwTix, S
0.5 ¥ HEIEM, 0.5<FIC A<l * #HinfEH, 1<
FIC AR % EBMR, 2< ¥R LHE LI, B
BRI BEPR 4 ME&RINE % Mueller-Hinton broth (Di-
fco) iMBE L, 37°C CHs¥ L, log phase 10°CFU/ml
O/ T LMOX & TOB #%xh®¥ho 12MIC &
1/4MIC o %R LRI H T THRML, 6REM%ED
ERBPRE LI
II. # E 3

1) BERBFEOHUE

FERID BEKC 535 EMAF s — 2D EY
BV B E % Tablel 1o 7R Lz, HBED KA
(50% LAL) w278 (% 63%), PaO, » K (5 Torr
Bl o) 6 61 (¥ 56%), AMmERE b wmit
DHFIL 4 F (3 36%) cED LI, BAEZ, 26
RIBED 10° I EZEDHhtc, 53 T E.coli 3%, fE
I8 Ti Serratia HEIRFICKEH Xhi, MESHDHE
12, HEM 28 (1 18%), AN 1M (W 9%) TH
21 FER 8 D Serratia 13k L1ch, BRBREITE
Th-Too RENERDRIIER 3G (27.3%), B4
Bl (36.4%), LHMH1G (9.1%), &5 3 MNLER
T, BRI, 63.7% THH, £HFCEERAXED T

n TOB only
s B
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S 4
o 0.05 0.1 0.2 0.39 0.78 1.56 3.13
2 . MIC (ug/ml)
E 8 Combination of LMOX and TOB
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Fig. 2. MICs of TOB against 18 strains of

o P.aeruginosa. []: strains in cases with

clinical efficacy. §ll : strains in cases
without clinical efficacy
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BRPRTMEARINEE 18 Bk GAMERT 11 Bk, WM 7 #)
ext+% LMOX o MIC % Fig.1 &, TOB » MIC
% Fig.2 1oR LI, MM TR LIcMBEBESRESD
Blo 5 k%R L, LBz LMOX ¢ L<ix TOB it
W To MIC #, FEic LMOX & TOB f#tAR»D
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Fig.3. Change in MICs of LMOX and TOB
against P.aeruginosa. e : MIC of a single
drug. O : MIC of the combined drugs.
« : cases with clinical efficacy.
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Fig. 4. In vitro combination effect of LMOX
and TOB by FIC index. FIC index:
fractional inhibitory concentration in-
dex, checkerboard method
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MIC %R Lizo LMOX MIRTD MICy 12 400 ug ST
b, BERMHEEYONFDO MICy, b 100 ug/ml &
WEAR LT (Fig.1 k&), L»L TOB Lo#tAT
1% MICy %% 100 pg/m! L{ET L, BRRZIRHEHHTIX
25 pg/ml /BT L (Fig.1 FTBDo

—7%, TOB @ MICy (33 1 Tix 0.78 ug/ml T
(Fig.2 kB), LMOX st T0.28 ug/ml {ET L
(Fig.2 TH), B & mBHFOM T i I ik e
L%

3) LMOX & TOB #tAwi X 5 MICOZE) (checker-

board iz X B MIC DZ{LrbRi-GRLR)

itk Lz LMOX & TOB @ MIC %Mt & 6t
T wTlbhici 7=, F LT, Fig.3 KRl
BRHATERT, KUY SMRT MIC o BL2BA
2o BRI LEDHATCLI, LMOX & TOB D#tH

c. TOB(%MIC) |, e. LMOX (%MIC)
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Fig. 5. Effect of LMOX and TOB combination
on viable cell count. —— : strains with
clinical efficacy. .- . strains without
clinical efficacy

T MIC 122 RMLLEDET 2R L LivL, BEA%
® LMOX o MIC #+ 50 ug/mi Ll EDBGE, WK
Ti2 2/12 RGBT, WK HATIE 56 ML, FH
LMOX ittt £ %2 Hhics FIC RENHARIHANE
%, HERZHRL 13/18 Mk (72.3%) TBHHA, BD
5ME (27.7%) LHEMBRcEEh (Fig.4), BKL
RNERTH 15 REL TXTHRBR LR L,

4) BEMOBAL, H AR

=y be—-A8 (RFEEN TX, BHER 1x10
CFU/ml X b#y 2.0x10" CFU/mi (6 BSM%) caitaL
723, LMOX 1/2 MIC #HpafE Cit ¥4 1. 5x10° CFU/
ml ~, LMOX 1/4 MIC HIBETIX, T8 5.4x10°
CFU/ml XD MP% AL fo (Fig.5a,b), Mikic
TOB MIRTiX, 1/2MIC FHinBTFH 1.4x10°CFU/
ml ~, 1/4 MIC Z#/nBf T¥% 3.5x10°CFU/ml TH»
(Fig.5 c,d), MHEBETHOLMLEREORPZEL
Di% TOB 1/2 MIC HMBEDORTH 70

—J, LMOX & TOB oftAICi, 1/2 MIC Em
TiX¥# 1.2x10' CFU/ml w4 L, /4 MIC EHmE
THFH 8x102CFU/ml LB O EBROET LR
L (Fig.5 e,f), LMOX & TOB offfREATH-
o ¥, BRDREDRACITB8EL, FHALA
i REMEr B R,

5 HBEN#RCKT R BED MIC LEEHEOE

&

LMOX ¢ TOB oftB#fkt bt RBEY, HEEHE
LT\ 7o 5 floikiii#go MIC i35 &, BEKY
ROVERTH -1 3 flicksit 3 LMOX o MIC &
#Hiz 2~16 f£in L, TOB » MIC 3 2 ~ 3 {£ofims
BbdoOA, AR TY MIC oflimkR Lz, &0 2

Table 2. Changes in MICs of LMOX and TOB
against P, aeruginosa after treatment

MIC (zg/ml)
Case no. Single Combination

before  after | before  after

1 LMOX 100 200 25 50
‘TOB 0.39 0.78 0.1 0.2

2 LMOX 50 =400 12.5 100
TOB 0.78 0.78 0.1 0.2

3 LMOX 1.56 25 0.2 6.25
TOB 0.2 0.78 0.1 0.05

4 LMOX =400 =400 100 100
TOB 0.78 0.78 0.2 0.1

5 LMOX 2400 =400 200 50
TOB 0.78 1.56 0.1 0.78
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Fig. 6. Changes in viable cell count after treatment with LMOX-TOB combination.
: strains of cases without clinical efficacy

of cases with clinical efficacy. ---

PhE, BEERT» S LMOX o MIC 2400 THD, &
B X 5E ixish ot (Table2), ¥BERTH DOREM
BOFLE LT, EEFCRLTHEREOEEREY
DRENFEL, FAMEOHEIREINLY, AR
LTI, £0 X5 efEIIED s -1 (Fig. 6),
II1. % =

HREFRCRT IRIBERPIEO L1, ERESR
CoRMBERRE LTRET D &0h, fEx0iiLk
HEVHRINTCRETCIRECERTHZ L2350,
iz DPB XHRASEXXREDTHEL L, KEZHE
Y v (BALT) OBFERICL > THIELZD S
WIPREZSREIN TV Y HRESERRETH
Bo EBUBIRR A AT D IDITHBBRERER
D2YVT7 5 ACEENALNY, BRGBE~NDHE
ZRENE LD, BREERHSBIITSE, TOTHRIT
ZLLELTHZ L2 mbh T\ 502, £, DPB
ORBERP AT HBREITEOE,» L IEELRE
ThHh, IEPBEIXD LIV AT ¥ 2RGE e S
Y VREN 27 s F /BEEY REE O WRBFES
RT3, &ER 412, DPB DG HEL -2 LT
EBtL> 5% BRETHE E0b, BRMBERICK
THBHREOT» I TS LMOX & TOB ot B
gowy DPB wxt LTHEfT L, £OBRKHBRLD &
b, HIEREOBBIC X AXRHER in vitro KR
L DFYE & X HRET Lo

AEO 11 i, FEECEADHEYEIRFEIRT
b, 20RBEERHHEATHHZ L b, SHHE
i LMOX & TOB ot BiafsififT S his. K%

— ! strains

R, THCEHLEOBHREYED, AR 63 T
Hotee PHELL, DPB ikt LIRIRE~=>) vH
K7/ BBGEOHRABRELLVCEThThOREAIR
BRRT L, WERRT 59.4%, HREHET49.2% ©
BRHREYHEE LT %, SEDEHNZLAREDOHRERE
MNhpBZLrERARD L, LMOX & TOB oftH
BRBETREERYDE Bohicb D LBbh 3,

RIBE 5 LMOX © MICy i3 400 pg/ml< T
b, BED LMOX D MICy f 25~50 pg/ml Th;
~B) REMNOETAEDOLN, TOFRELLTUL, &
#HoBEZs\T PIPC ® CPZ D& 3t CEPs %
AERAER TV Iclcd, REMEEXRE LT eELD
nn, to MIC fENLHET S L, LMOX HHTH
BLEX GRDEGLLFADORT, o 10 HIOEKL)
R LBV O LHEEEINICY, 7THANERDESY
BHL, 6fIxfED TOB RAERHE -+ Exbh
%o

HAEMEAD GHRARNED ERER HETHAHER, in
vivo 1TV} 5 ERITEMIC RRPFESFH LT 1B
BRHETHHE® &, in vitro i2k\~T, checker-
board SRRV A, REMBICE S HEHEIM
HEXIN TS, L L, ERAD EOFEIBEKL A
T, 12 L DEEKRRE L in vitro GHEGE YR L1
B|ERAD I, §E], in vitro TOB AR EERLNE
CENKETRBINSNIIBRECTE R, -1,

Bt &nzic 18 ko FIC iz tkaf+5 &, 13
BXHEDRCB L, SHLEMBEYR Lic, BEKL
BORERTH- R THLEZTH-1c5 0D FIC F¥
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i, HELERRDLRT, FIC RO A THRIKIR
YT A LRt L E L D, S0 XD RS

R FIC FHOMBRCRMNED HHIAEEIX, i vitro

THETT LBt Otk A TiXB b e » 1o 2 &N
HBEIND, ARV RAIhZ&M4ELE LT, ZRH
RSB IGC X BTHEH O3, SR OMBLEY 577

ORFHRMEI N Tk H, LMOX & TOB nftAIc

DULTE, BEVCEALTHASR RS, BERNICIX
EEIhuC EANHEIRTWDY, HESIE R
WTOMEFIME D« — 7 fHr B RE DO MIC {lic#T
B ENREBRREYELATIRERRTTHHE Ll
HLTW3B, —ftic LMOX DffiPIB T IEH 1o Iifdak
Thi#f e — 27D 1/2, FHEFRRET 2/5 LMBEI AT
519, B-lactam #izi¥, blood bronchus-barrier = X
DARBTOMENEE LY, DPB TIHRMRERKD M
TR KB T BE DR ILIR D g & pi I EH R DR
EBOXILCHFTW s EHRIER %, SEOFRIRE
1wxt3 %5 LMOX o MICy (2 TOB L oftHIcThH
100 pg/ml TH b, FBEKTH LMOX OREH MIC
fHCEL T ictizELbhich o1,

—7, BEFCRT L B0 R T2, LMOX
L TOB 0fAEETIL, 1/4 MIC HinTCL TN RED
BAZEbd ORI, TOEENDL, FER TOXEFIREN
sub-MIC ni#E T LMOX & TOB OftALEMNE
BHohBI LHHEIED, EBE, MIC Hh HIXEK
TR ARE LBV 6 AINBRH TH-IcDl, DX
BB EBbh b, sub-MIC DREMR OB
i3, FREANOBTAEVCRBTOHARR Y invivo i
EVCRETERTEARVRESELEL LRI,

BEERBENED TS » 1o 45licoVTiE, REfB
DERIBIFTH »7oz & X b, 1/AMIC fHTHS
LMOX 7% 25 ug/ml, TOB #3 0,2 pg/ml O3EHMEEIC
2R TORENE LI -1z LA EL A, BEK
R % DT D IDITIIFRBABANOEFRE X ST B X
ZHEADOTKPOMRLETHS LBbhis,

CEPs R¥EHF L AGs OftHKITIRBEHIIZ,
BEHFE oMM oM, TEEHBEOBIEAET SR
TWwb, $ED HHTIE, PR TIEH-7h, LMOX
L TOB &} iciRR ORIBEICH T 2 REFHOETH
Bdbhic, FIC Y& BB, ORI HHAYR LS
AR TH O RERLD »eht, BREHOETFTERL
foZ kXb, BERAEETH-> ThRMchbicaERAIE
BTREHTH %0

Lk, BETREBRZPFETHS DPB ORRER T
* L, LMOX & TOB off BEEXMETL, LO0HA
MAEIHDH L LB, in vitro T FIC £ & BEhE

YN L, HAHROUBCABAETETHLHE LER
!’8 Lf:.o
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COMBINATION THERAPY OF LATAMOXEF AND
TOBRAMYCIN FOR PSEUDOMONAS
INFECTIONS IN PATIENTS WITH
DIFFUSE PANBRONCHIOLITIS

AxiHiko Okano, Atsuniko Sato and Kazunort Honba

Second Department of Internal Medicine, Hamamatsu University
School of Medicine, 3600, Handa-cho, Hamamatsu 431-31, Japan

The clinical efficacy and in vitro effect of latamoxef (LMOX) and tobramycin (TOB) were
investigated in 11 patients with infectious exacerbation of diffuse panbronchiolitis (DPB) with
Pseudomonas aeruginosa infection.

The combination therapy was found to be effective as follows : decreased amount of sputum, 7
patients, increased PaO, 6, amelioration of white blood cell count and erythrocyte sedimentation rate
9, improvement in chest roentgenogram 4, and bacteriological efficacy 3. The clinical efficacy rate
against DPB with P. aeruginosa infection was 63.6%.

Synergistic effects (fractional inhibitory concentration index : FIC index=<0.5) of LMOX and TOB
were observed in 63% of the clinical P.aeruginosa strains and additive effects (0.5<FIC index<1.0)
were observed in 37% of the strains.

In in vitro time-kill studies of sub-MICs, the combination of LMOX and TOB showed stronger
bactericidal effect against all isolated strains of P.aeruginosa than either drug alone. This method
is useful for studying combined effects in patients whose transport of antibiotics is poor.

The MICs of LMOX and TOB against P.aeruginosa strains after treatment increased, but no
changes were seen in the in vitro combined effects.

The combined LMOX and TOB therapy was effective clinically and bacteriologically in treating
P.aeruginosa infection of DPB. In addition, the FIC index and time-kill studies of sub-MICs may be
clinically useful for testing the combined effects of antibiotics.



