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Escherichia coli, Pseudomonas aeruginosa,
Klebsiella 75 &' @ gram-negative rods (GNR) i3 &
2 QBRI & 0 BRI BIERAMET L BB
MR PRI EOBELRBRELF FRIF LI
BRoEETH A", hd GNR OfFRICBEL TR
BEASOBERESTREEA TV, &, 5
B & Bl— O B A RIRAE O SEAERT o BE DO WHIRCEH» 5
DEINB T EMEFE L TVWE™L, Johanson
SO0 IRERICEE L 72 GNR ARk S5 R fE D 2R
BELTEETHA EBRNTVS, CO&S SHEAD
SIREEIC 175 GNR OHBEEOMCT 3 T & i B
BEOF EABEOKRELIODTEELEDLNS.

fEsk & v, Klebsiella & penicillin #Hi4#| (PCs)
CEATETS 0, RAEHOBERICLHEL DR
MM & Klebsiella D4 BESEEMSE+ C 2L S
nTHARM2 Lhs PCs kS BEEROAEATVS
HAERI'ITHE I LhD, AEOBRPELERELL T
DEFREbHTKREV, Lh L, BRMED 528
= 3 Klebsiella O#H 2 ERMEEMN ICAZE L
M3/, bEhic Selden SPOHENH BT
EFRH. 2T, WEHIcB T % Klebsiella DE)E% B
ShicTAienic, BEEMEREBEE L WRICEETE
A REEE R E EERETA L, SHs AR
Klebsiella ic» W THilRIC B X FEEHVT O L
BEBBETEYL, ShEdulic e OB ERET L.
T, SEORELAbECHEILOIBEE NS
Klebsiella DfRicH L TETOEEEMA 2.

WRBLUFE

. HEXMR

1976 F 8 A& v 19774 3 A £ TORICHB I AR
moEFEMRERSRSE 6% (AF 142, By
SHE 1%, BERREEN L&) 2R ICEEENY
IR R AT S a7, S5, 19784 A&k 2y
AR, M ARFOHMBEE J 2 ETRICEHNY
ICHGERE R S ER AT -, £, LI OED)
LAEHABELTOBREDK 2 7k, NloL4 s
DIEEAERNEORE & AT L CEEERNICTE
R

1. ®|EFE

IHEEE & RS S L OO ERKERERETC
T, Chx VY AL+ —KEEM (BTB K, X
BE) Bk LB L, ERBLEREHEDDEE
H4HTBTBEMICBEL 72 KRB LU0 LoEE
1249 100 e O R % B TR AR TR S L 72 4RET
&< 90, Ih% BTBEMICH®EEL 7o ZEohMIEO
#2413 pinhole sampler (ZER%) £V T# 531
DZEG A BTB il EIciREUL TS » 7 . REOBRE
1337 CT18 B RBICITE Y, BEBEORLS
Boo=—2HE L CRIERR 2 TE - 1.
Klebsiella tAEENABEI>VWT T Ticli~iFH
B O E BRI, indole A HER, dulcitol 2 #ER
E%, cefazolin (CEZ) & kanamycin (KM), & 5 K
tetracycline (TC) ic X4 2 HBZHABKR % T4 -

Epidemiological study on nosocomial Klebsiella infections. [II] Changing patterns of
serogroups of Klebsiella isolated from the throat of patients with serious hematologic
disorders. Shinichi Fujita, Third Department of Internal Medicine, (Director: Prof. K.
Hattori), Central Clinical Laboratory, (Director: Prof. F. Matsubara), School of Medi-

cine, Kanazawa University.
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1. MAEEIC BT 3 Klebsiella O##
EHIE AT B AT LA 1I6EERD S B, 15
EH A, o Klebsiella ¥ BE & 2. T h 5

Klebsiella @ O B OHERE £ ERRER & ¢ <
Table 1 127k L #z. Klebsiella i3 86 iEh o0 it &
h, 20550 14 BiE» S OMEELG O LEWEN
kP BHIRZMHORL 5 2 EHL L @ Klebsiella
BRss Nt BEEREER ETOSBBEEIR 28 %
THote. —H, B—OMRHCBL, ¢ Ticdi~r
ik &8 U Klebsiella 25 2 |2 L#ERE L CoBEs 41,
AEOEENMNHERSNABHE ITECTH » 2. 1K
L, B—ATb3IBRELULOMBE BV THEEELT
Klebsiella B3 s MBIl Eh T h o ¥
IEOEEE LTEIT L. ThoDEZ R PCs S
tic 5[, PCs & aminoglycosides (AGs) &5
6, cephalosporins (CEPs) & AGs D% 5 iz 2
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it g7, ER S TIREBTI 0L, 048, S 014 B
~EF 1L TR 028, S 0l BEANLBHShICEZEIR
ElkhAHohntz, ERF 3, 4, 6. 8 THIZIEE—HHIC
2 @ Klebsiella h5:8#: L ToHBEs Lz, —F, H
SHESE 22 tho O EE £ 1o i3 £ D iR 13 IE B
8, 12, 15 BRUER 3, 8, 10 DEBEER WV TEH
& DB T/ (Table 2). LRSI 20
Klebsiella Rt IMAE % 428% L 7= 45, Mooy ek & F—14
K Klebsiella »fME REFIH < b B o IR
honBEshAl Lz h o1,

2. WHEH&E{EIC B 3 Klebsiella 0%

IRER & (A S 48« /o Klebsiella 0## % O 1
FELS & indole RIS DRE % e Table 3R L
to. BhSHES M & 31 Klebsiella id WHEEH ik ©
21k, FEo RiELSHEESHL. COIB2HE
LI E o Klebsiella 2 W2 h 3 ks TRiE» S
SEsh, F—REOEEREEMRL LT 0RHEE
1321.4%E25.9%Ch-7. 5B, EFH M &I
Bl T. HO OMEE» > 5 8 & © #o Klebsiella &
dulcitol @5 # & KM i aBEMHICEMN & S N

B, AGs #& 5z 1|, AEFRER S 3EED fel e, TRNTNRUEIE/REHB L. Chic
Table 1. O antigens of Klebsiella isolated from throat of patients with serious hematologic
disorders in the same ward
ol e S U, - Blood cultures
18,1 it Ot h—t—— ks T (+)(+) Klebsiella: 0|
LR Sl
2K KO —O——O——0- 0
3 o 8 05 05 0 o
A Blood cultures
IT.S o=t L} Kiebsiella: 03
: e ey, ———— (_t)fv_), Citrobacter
P T R P — '_0'_:1.
0 oondiz oz o o o .0
T T T T T s T —3 =
5 H. M, —x——x——x—— O +
01,04 004 01,04 014 o1 o4 o4 o4 o 04 e 04 03,004 014 a 0 03,00
.
g et =
§8.K. —~ o 03,05 0103 &t
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17T.M. —..—.——x—o—O——o +
0z OJ LX)
8S.G. -—o—-—-— _____ *= 1—
0 0,03 0 03 03 03
ey RS
$8.8. -~ o 0 o o® 3
[l peppemepp ey
BT.S, — sttt k= P =
0 0 ol o o1 o
———ey R —
——: Penicillins 1N.O. — T
0z 02 0z 0 02 02 01,02 0§ 0 o0 Ll ot o
#e=m===d: Cephalosporing 2H. -
et . Aminaglycosides
——%—— : negative for Klebsiella
+——O——i : positive for Klebsiella; plate covered entirely or nearly so
(—O—).appmximn(ely 2/3 prate covered (~0—).approximately
1/3 plate covered (—o0— ),an occasional colony, up to 20( —o— ).
o0 B 0 02
1/VI'76 VIX VX 124 va 1/ v v
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Table 2. Characters of Klebsiella colonized in the throat of patients with serious hematologic disorders
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*Minimum inhibitory concentration

k0, BHECESFEES O 6 ERIET N TEAE
KRBT EMEBAL o E L ER L 2, 4 TIEHEL
S & IHTESTBEE & B — IR @ Klebsiella 2SR 5
LEEICHBZ V1~ 2 BRENTHEES , EH 3,
TTHHEBEBEL:EMLOERAZTRAHERORL 2
Klebsiella 55y Bf =7z,

3. REH SHEES h 5 Klebsiella

READ 558 & 17 Klebsiella D BEEE 2 4
#5811z Table 4 1277 L 7z. Klebsiella 2 W8 h 538
YR ET20 20==-RTToHH B8, SHEHEL
THEESNB LRI T

4. Klebsiella fRIMFED 3 EF

Klebsiella BRMfE#AH LcAMB O 3 EF O
RiZEi@% Fig. 1, 2, 3R L, W ORER &EH
HEERER DR C R A A L. JERE & Bl
ERRFERFICIEGE S @ o % 4o, M S F. Tl BUmiE
HEIHAKCEBE,L oMb S EREE —HERD
Klebsiella #iy8 s ttc. K8, EF M H CltABR
I sy Rk & B—{EIR @ Klebsiella 43 1 88 & »
SAMIhHVThOERICTHESEL THsH
BT EEFEMLT ' )

K 3

fER & b Klebsiella i3 PCs &5 s hicBEDE
ks oEEE s EBLOoATY
12 AREOKRECH, WEEIC Klebsiella DEEMN
HEsnk 1TEDOS> B 11EHEIPCs 0B ERTEH-
. 4, PCs B shnEfTRA2HK
Klebsiella DEZEMSBH SN &0 0, KEOEE
K PCs E5EHBEELERD 1 >THE T LHPHERS
ft-. —7, Johanson SR FAERIOMEH & BKLEL
BEOEEEICEA LT, E coli, P. aeruginosa
Klebsiella 75 & @ GNR SMHEEICEZ LT L5 L
AT WS . B, Valenti &' 13 IZ RO BE LR
LLTWVW3, 2hs GNROBETOEZERFZOL
TIZB S, T WA, Johanson &'IEELIE T
2 S FEia s GNR OESUESELT 2D T
B35 ER~TVS. 5E® PCs & EHlIcHLNL
Klebsiella DE &t SWEEES L2 hic it T 51(L
SRk D BREO—BIRENBL L THALLLE
A5N3, DT EiEic, Robertson'® ML T
W3 &< IETEICH T 5 GNR O g EHEED
L LTHETE 3 LERTHOL LTIEREN
5.

[ —Ha ks & 538k S © % Klebsiella @ % Btk 1 B
LTt Silva 520HENH 2. HoHKEl o5y EEE
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i o 5 70 =—0 Klebsiella Z#& L. € h ¥ h D
gl LWTEMFHIRARETE->TV 3, ZThic
b5 &, EMERER O RT3 Klebsiella HEE, IR
peENEFN64%, 24 %BOHETHEEShTUVS.
sHORBEKBOBECR B BT ELU, .20
PIBSMHEOE MR L LicliE, EMENHEIR
pEELHBHE. SO LAREROBVWLL

IKkBEELSNE, WTFhice &, E—RiFCHE
¥ Klebsiella WL TW A LIABE OB Y%
HAETLIHGCHBTNEALEDN S,
AEEEDOWNEED 578 & 41 5 Klebsiella @ # %k
KRR L CREEEOBEEE L BEUSOMHD
Tobs b, 29, BEREHEHER S LT Klebsiella
MBENOEERETHA I o EOBRREBEI SN

Table 3. Klebsiella isolated from throat and stool cultures

Blood cultures

B . cereus
] 1
Throat | (™ T () i R o
1.&Mi +a2 ! - ) a 1
Stool o ®3 (=) : (=) il @ :
! 1
]
T |
. [Throat =) - W [ Jr;
.T.H. |
Stool (-) S i !
! |
' 1 ] -
5.0 Throat u M T £ : : | =) (=)
I
* * ¢ 'H' +) l
Stool | ) W b W i
| |
[
Syt [Throat (-) o ) ] !
. . . - 24 | - Eam
Stool 8 S ) (=) (-) : M
|
|
I
g Throat | (=) ORI CS =) ) SRR i
S3.K.M, ! ;
® [St ) oo # #+ 4 (] + + #
o ool ol [ 03 003 0l 2 s o
I I
+ | _ _ _ _ ! _ +
6 T.H [Throat H NS (—) ) (-) ]| (- +
.T.H. |
Stool g oo e pol (-) (-) : (=) )
1
! I
) ST[met () o Lo p ) S -
"7 "Lstool H Wk h ) e =)
I !
Throat | (=) =) | =) =) ) R =)
B.K.K.[ ! |
) -
Stool ”; =) 1 #{ (:;) .?E SL, ! =) 02 02
: Admission :
Throat =) A ) (O B #
2 2 01
B.K.N.[ | ) - “
Stool E =) " (=) wot a 05
April ' 18 May June

@1
negative for Klebsiella
2

positive for Klebsiella: plate covered entirely or nearly so, #;
approximately 2/3 plate covered, 4 ; approximately 1/3 plate

acovered, +; an occasional colony, up to 20, (+).
&,

O-serogroups
o4 fe
indole-positive
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3. LdLl, EEORECRHBETERHHEL 0B
HENBLEICENr S HBES N B Sl uh-t. ©
L, WMEATHIE L BN ESAENTEL > F S
N-ATREME ARV . — 7, WEEKEEL TV A DEO
Klebsiella 2RO EIc L DML TEEOMR
PR ETHRSNEEHEL SN B,

iz, Klebsielladie b2 o & hA~EEDH S WIZH

Table 4. Isolation of Klebsiella from
the hospital environment

No. of isolation/No. of

Area sampled areas cultured

Sink drains 3/ 8 (37.5%)

H

BB 2B EROBRECEPERFEC
HESNTLR Chs0EFATRERFEL)
LTEBLAEEBELZONT VLD FEMITIAETH S,
Casewell S IRAFHEORKE L TERETH 2 L
BRTWVWE . —74, Selden o¥EE UAFEAERLT
WT &{EH 5D Klebsiella D38 3B AZ 24
NBT Lo, ERETHES N7 Klebsiella igg
ICHRT BafEt b wE BT VB, Lk,
Klebsiella »MHSRICEE T 2 I3 HAERER 0
&, AEROBECRSHM, BE0FEER LR
BB ENFEENBLOAE» SOEHELTLICG
BETEME V., Fi, KEAK B 5 Klebsiella oy
BRI & WFRE B E AR I RS 2 T REM 1)
twWwEEbnr . Selden 5L HBREEEL O sn

Table surfaces 3/32 (9.4%) % Klebsiella OR#ALEED S OHERICED b0
= i PR AN iR~
Floors 0/16 rébiﬂ%@&waﬁiﬁ/&htﬁ«fm&
A oL, ARBEORECE,I BSOS
ir 0/16 Klebsiella DEEEH 510 F 5 & £ @EBTHL,
Therapy veezmid 4 4 L} VCamd | | i
DM 40mgi__]DM DM DM E DM
IC A 80mg/c CA CA CA CA
Esm:m 6MP EGMP gl;llP SMPABPC
Ps somgid_IPs Fs GM 160 mg/d. CEX2.0 9/ 2.044[]
LCM 1.5 9/d
o CEZ80%| 1209 209
Blood cultures
Body temperature V¥ Klebsiella:03
(°C) 40 &0 Citrobacter
39
38
37+--
36
%n ‘76 1%)( %< 1/x 1o/x 2“‘x 1/m 1%“ %I %(n 1%(11 2 xn Vl 77
Klebsietla

throat ——v

X

w B(‘)((:‘I O}fnmn)a Bone marrow

v B O O—O—O—»
stool H—E——G) @ G—E—@ @)

20x10*

(a3}
% *x—O@

Neutrophils(/m® 600 400 200 0

100

Note: DM, daunomycin; CA, cytosine arabinoside; 6MP, 6-mercaptopurine; Ps, prednisolone;

LCM, lincomycin; SBPC, sulbenicillin; ABPC, ampicillin; KM, kanamycin; GM, gentamicin;
CEX, cephalexin; CEZ, cefazolin; NCC, nucleated cell count; -—x—, —;——O——' (+); -—-O—— v+

—O—-, i -—O—:, 4. Figures in circle indicate O group numbers.

Fig. 1 Clinical course of case M. H.
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Ve 2mgd | ! 1
Therapy
MiNo oM [ Tingd | KW T d I 7 B—

spc | U/ | sepc| 15¢/d | CEZ vg/a

Blood cultures

Voo H .
Body " (=) (+)(4) Klebsielia: 0 |
Temperature "
(t)
38
37
36
1/X1°765 10 15 20 25 01/1°7175 10 15 20 25 0 vi 5 10
Klebsiella
Throat * ) % X X g—
() {on: fa)—
Stool & ) &
WBC 10
(XI[I}'mma) 8 Bone marrow
NCC1.7X10* 3.2x10° X1
6
4 Tumor cells
2 ol 118 % 3.2%, 0%
Neutrophils(/mm?®) 100 0 0 0 400 4300 2600
Note: DM, daunomycin; CA, cytosine arabinoside; VC, vincristine; MINO, minocycline
GM, gentamicin; KM, kanamycin; SBPC, sulbenicillin; CEZ, cefazolin; NCC, nucleated
cell count; —x--, — ;—-O—, +§—O—, - Figures in circle indicate O group numbers.
Fig. 2 Clinical course of case K. K.
Therapy VC 0.5mg/d | | VC mg/d |
GA [(Wmg/d | t0mg/d |
OM | Z0mg/d |
Ps [Timg/d |
ctM [ TE#E_ wwe | isamg/a
GM 240mg/d.
Body Temeerature Blood cutures
(C) 40 (+)} 4+) Klebsiella:0 1
A 70 T 9 70 70
S} (@) 2 x
Throat )Y
Stool Ot *
WBC ( X1 ua/mms) Bone marrow
§ [ NECs. axi 2.3%10¢ 9.5 100 B.5X10¢
: Tumor calls
42.8%
2 2.4%
Neutrophils (/mm?) 608 300 100 100 2200 2200

Note: VC, vincristine; CA, cytosine arabinoside; DM, daunomycin; Ps, prednisolone;
CTM, cefotiam; GM, gentamicin; NCC, nucleated cell count; —X— ~} _‘O_.H');
—O—. + ;—O—-’m. Figures in circle indicate O group numbers.

Fig. 3 Clinical course of case S. F.
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oS uR,T, SE, KBIOERICE O TER
Stk R1s % Klebsiella »3MHEE» S Sy BE & o
Z &, &S iE—EIc ko~ T 5 Klebsiella
WHOBEMSHEEISh b &id, P Ed
—RERIC B O CHERE B bifth o B E O WIRI L
TaEfEENDEVWCEERTODELTERBS N
5.
ERRAEORAERFCEEOFEEHICH X
L, choRg@okMFrRARKRICERshELL
hATWLA™, Tk~ T &<, Klebsiella B
Eo 3R BV TRIMERER O L2 OB/
ch4 B & Bl —HEiR o Klebsiella 25MRIE < E 5 5)
Ex b, RIMAERE BRGNS TIcRREEM
HEECEENESE LTV A I L ERTHRERESN
Bot, WFhicLTd, ThoDOREIEEEMNR
EREE TR D & —H L TERE S Lo iR
WEEB L OEOREBEOHBR LS5 I ESNMELRE
OHEICLHLEBEERTHL2EOINETOWME"E
YT 3LEbNG.

% Eod

Wk Abgrh o EREMEKEEE D 22 W RICHE
BEMHA CHTE RS SRR TSV, SESs N
Klebsiella lc> W Eic OMEEI» > ZOHHB &
Bt L4, 2OBRIBLEROLI ICERNENL.

1. WABAIC Klebsiella dEFHH & S5 hic 1T EHO
56 11| (64.7%) 3 PCsi&EhTH . &1,
PCs it 5 3 h T B EF T3 2412 Klebsiella @
EELBEEINIZI NS, PCs D 5.9 A O WHER
FEHFLEELEROD 1 >TH 2 I EMRENTE.

9. 15HEH DS 5 6 EH oW 2 BEM L
Klebsiella BEZF L TW .

3. WHEAD > Klebsiella 23438 & hfc 50 Bk 0
5 14 fik (28%) 5 2 FEFLLEo Klebsiella
FEEx N,

4, WEHICEE LTV 3RS O Klebsiella 3 iE
FlBIRE - TV &M, D & b—MiRIc
BULUIHEESEM o BEORBAICERTLII LI
WEBbni., i, WEEEEIWE» >2HES N
LLFNICEL DI NI el D5, FORRG
DRI WEBbR.

5. 3o Klebsiella BIMAE i< 84T, ARIMAE 5 1
Bfs L& OB bk & 5 — @ Klebsiella
HIREECE, SN, & GJEZ%E%J\ S IR % fE O
BEOHBEA2 CEHEREMKKREBBEEFCHRET S
MIEOREEHEICERTH L I EMRENT.

MEKA2ICES, HIEE LEEMEEOD £ LI RER
- 5%, WisgEEb L & LM RBEREIRCEEL 3
BHoELsR LSS, o, BREBEHERTEOLEEZ LAy
3 PBBRBEM I OB LB L ke,
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Epidemiological Study on Nosocomical Klebsiella Infections (II) Changing Patterns of O-
group Antigens of Klebsiella Isolated from the Throat of Patients with Serious Hematologic
Disorders Shinichi Fujita, Department of Internal Medicine (III), Central Clinical Laboratory,
School of Medicine, Kanazawa University, Kanazawa 920, Japan. J. Juzen Med. Soc., 89, 518~
526 (1980).

Abstract O-group antigens of Klebsiella strains that were isolated from cultures of the throat
and stool samples weekly taken from 2§ patients with serious hematologic disorders were ex-
amined. The results obtained were as follows;

1. Of the 17 episodes of pharyngeal colonization with Klebsiella, 11 (64.7 %) were closely
related to prior administration of penicillins. All the patients receiving penicillins were colonized
with this organism.

2. Most strains of Klebsiella isolates from the throat differed from patient to patient in one or
more chracteristics. Six of the 15 patients were colonized with two or more groups of Klebsiella
in the throat.

3. Of the 50 throat swabs positive for Kelbsiella, 14 (28 %) contained two or more groups of
Klebsiella.

4. The strains identical to those from the throat had never been isolated from the stools before
their colonization in the throat.

5. In 3 cases of Klebsiella septicemia, strains identical to those from the blood had been isolated
from the throat and stools at or just before the onset of septicemia.

The above-mentioned findings seemed to imply that the transmission of Klebsiella from
patient to patient rarely occurred in the conventional wards, and that surveillance cultures of the
throat and stools together with blood cultures might be useful to predict a most probable organ-
ism of septicemia in such patients with serious hematologic disorders on the verge of septicemia.




