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B NROBRFATIC 5 1T B AFEERS & £ Ui

BESBABESE A8 (ORH0E)
F OB BEE T IEEARFIAT R R

[(BS)] H£FRECERICYT 2.LEARIOERI 1938 FEOBIIRERBMTICHEE v, 20 ik
D AMERERERTCEL, /INRLUBABFERCB I 2BAKOEEBZEIZSEREMVERDOBED
FE, BLIUBHEFRAEELTHEMACTEERITECLDIETEIETHD. TOHER
L, TNETELOELLLFNBIESSESRIIH U2 ARGl 23 C &7z, TOK
£, FiES I UVERTERESELELESEITbNS L 510k > eF i d biviE, RKITHEEREY
TETH DL LFEMEECIEERIESEE D L BEREIN T HIEBPHTR b IS {EET 5,
ZZTH, SETORTHBOEF SR THETLIL TW A AR MNEBRICH T 5 5EMIES L U
FEMEOFN S, SbEBHFELRFRUIEERIEVNE, TRENTHIERBPEMEDR L, S
ERbDERY EURT,

Key words : KMEEAIEE, & 7/ X1 v FFF, Fontan i, Norwood i, Ross Fil§

1. S84 KRIEERHRIGE . b5, TENMRDET FERR) VR IR UIEFR B
(TGA:Transposition of the Great Arteries) WMEETHE8H 5, [ BOBE, VSD v
—Jatene Fil7 &5 &£ U Rastelli B Fifj— Je & 2 EEILAN ORI FMSE L L, £
I, E&BIZOWT 2 BLARGE TR & v X D RRER T IR GED
SEERIMEIRAE T LE & LEOEBIIEETH IR (PA banding), BT ¥ + > Nif %2 %617
h, MEEIZEAYAEE D S EIRSS, BEIZERTEE» S L, =% bv—=> 7 UBIIC 2 891 Jatene
KENRSSATIE T 2 Wb © 5.0 KMEERKEAN 2R FEMT TS Staged Operation 5B EEL 7 5,
T T, HEFHReFT7 / —EE2BTL2KEBTDH 2) Rastelli ZIFHHT
b, EERELEROHSBE DL, TOBEC D TGA MG L2 %, ZOBEELEREDN
L kEL 3IOOBICHEHEEND, BREBLELRLIODEEREPRACDHL I L
IB:VSDZL BEETH S, AEARH» /NI, TTE
IE:VSD HY METI,
& : VSD+PS (fEmIRTLL BE ) 3.9 R
D35, IHEIBRANSERRR, Vb 1) Jatene Fify
% Jatene FHTONR L % 5, LIETIX Mustard 1§ RENIR % REIIRARLEER & D &AL CHIlT U RiEhik
% Senning Fiff7e ¥ O.LENIERM b EITINT bEIVNVTHIR T 5 (K 1), BEMkZ b DK

Wwichd, BEERMEEINTH D BEEHERRLEL BREIR L D Ry R bikE, b & OfiiElk
LT 3 e DRI EERAET £ LEHET I G 2 RBIIRESS) WBHET 5. FTRBIR

BIRDOFEEDL LMETIIFHTIC UafTbhizy, I RHaYE L, %< DBE Lecompt ik (& 2)
it Rastelli BIFMfToxtR L% 5, PRWITHEMHEBIIROME 2IT5, Z ik,
2. FiFEE Lecompt 2% 1982 G2 Jai@hik % K BIRAT 5 ~ T2 8h
1) Jatene F4if SeMEROBEEYSEERCT 2 HEERERL
IR B TGABNRELZ ), BLHEELR 72 b DTY, Lsk¥*F D Lecompt BEMSE L Thhy
DREEMENEBEREERTE 2020 TH 5L,
%, BHETR OB 2 —ETREKBI 21T & IR BRI i EE LB AL E 2 AW S
EWFEEAETH D, EENRFHREBRVIEED ik & B LER 8 TIFEIRO & TEIE S 5 5
80%, ZEZELESED 3.5~4.0 mm B k23 EIE & b5, BEOERHV 2 FIETRITFEERIC
EbhTwi, BEERARS L VEERHEKE MBS =iz U, BFINSNE &k 23
BRRAEHEENIS VI L RER T 5 I L NEET WZ ENbho TERD, ZOHEDMEBO A
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e
COBRIHEERERCENTH D ESRTY nLBIET 5,

539( 3), VSD %72 5 UBIDBEIZIX VSD /¢ EEMNMROBIEHE DL HLFBEEINRTVEN (B
v FEABLEIT L, (OEMZESD ZEFTIE 4,5), Jatene M Ci, BEIRE=YS T 52D

BEC X > TREEIRGSEN, BT L98bH
D, i ® coronary event DEE &% DB 3,
ZHNERTRFHOBGHEHEL 27 D% bLE
BYULETHS, Trap door (X 6) TIHMEEHD

<
<

A \)

3 HEOELrBUVIHBREE (ENVASCR.

| EATKEMROEIN S & UTHEIARDEIRHR (40

a4 RERBEE FTRCOPETIHE

2 Lecompteix NHEIAR% KEMROBIEIZTEENS
%, SRITTEEIRYRRR. 5 TERRIEE /NCFTILLYET D HFE.
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o AECEBIRMESEEETH DN E T
2 HEL LTENTH B, El-ERPHORBEE L
TIERBIRFHTD D 5o F L CRBIRF L2 5

@6 Trapdooriix AEDOL S ICEMREIZURA AN
TYETH (EFEEHROYDE).

X7 WERrerouting HETE%YIEEL VSD %5
BLAAYFAERBELTEE-AHRBOZE
HVED (BRIIKBRAETRT),

e

BEEIAR SR O Tt AP 0 RIRE S T ENIRISAE RS (o 4 5
Valsalva HOERIC L 2 bDTH B, ST #HEY
IV BUTOFEBIRBEEZIT> itk Z0HE
TG FEHRTTEE 2 & E 5% 0,
2) Rastelli BIF1i7

LA EEZ R B 00D S5 Db W % Rastelli
Fif L AEMBIREBEY S L 2 EEROEEE
# (REV or modified REV &) #35% 3,

DAEE 2 W 3 HiBETR, MBkE BB T
YIHR LAt 2 BAH 3 5, (L 8E = iR
FRAIIR I EGHE S TiRA &L, REIRAETD
EEFHERZTBELUAEr S ORHOEERT 5,
KEIRERT, Mk VSD Z2FIH L TLENA
d rerouting #1775 (X 7)., VSD DEHRENR
FIHEL O b/ NIEE, EERMHEEEL -

8 OMHBEOYE EHEIEICZESHYELTWS,

R9 modified REV 35 (BEZEWEIIREEMS) Lo
LHICEMBARSTECYI % & &N B HE
IZE LAEMEIE/ Sy FEBWTHRT 5,
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e

TLE S 720, BIHFBOYIEREZITWIEKT 5,
FLTNYFE2ACTLERNEELBE TS, KX
WAL N, TER L 7eBEL» S OFED
WHEE T % (B 8), M EFCHABLERGEI:
BigA, EEOES, BB TCERLRRY
RIS %, ERELESEHV S LEREREC
FORERE»rOHEEEELPSORBLELDE
FMOSMEL I B Z LdShd o> T 57 DBEER
HFEYVRABSIIE D,

REV % Modified REV &% (29) T, L&
PIREI O EE 2RV LB LRETH S, I
R Y EEAERENCY ST 37 bEEDIME
IREFSCHEE L BENEONE XD 1T 3,
% D, EMEHIROEELH & ZEMBIRICFEI2 - T
ZOHBERYIMT 2, 2 OBCHBEIREEEREH
BOBBELr¥L X5 wEEREOCEET 5, B
Bk Sy FEFERLUTCHERET 2, ZOFETHE,
EEHH I PS 7 DI EFM & 2 2EMTIZ A
i l, RIFzE@EI SHE SN TN S,

4, 28

FEERMEEECED FERITEE LRSI s
NI O RIFIZZ% > TETED, Jatene Fy, Ras-
tellil B £ B S B W T HIEBEIO T FM O BIHE
MEHOBE L > Tnwb,

. {EIEXKMEERAEE
(corrected transposition of the great arteries)

—Double switch operation—
|, IRBIZDWT
LEALMBIEYR LB LEERB A, OERLE
HERELHML LTS, D& D, BENEEIBIEFE
- U AR A E UMEIIRSES T 5. K

EESZAA 2N UREBHAEICHES L KEIRSE
BT 5. FORDLPEEDLSE G UTERIRIL I
TEEc, BHIRIIZAIEECTEN, HMREEERH D8
BEERICIZBEE SN TV AIREETH S, L LAE
PHRERRLE X U THEEEL T2 - 0REBHIICE
EHETeR2EI L, REAFRITRTHL &N
TW3, KEMRISFEIARDZERT A CALE L 2 oKl
HEHEM S L-TGA L 4 Shh 3, #7188z VSD
DEFNH SN, 5 BNCEEIRREOSHEZF D
3, BEROETERENEZ SRS EEbA T,
3, MR LIERTEAEREMERD 1 %5 %S
D5,

2., FiNEmR

PEHIEE L U UL LREHEETH 5 VSD, FiiEhlk
BRA2D H % SFRHIC 18 2 EERIBEITSITh
Twich, RESBERALEE LD, EEHH
CERAHREFE > M EAEBRETLZ L2 D FERTR
ThHhdEINTWS, ¥ D7 DEE TIRESEIIR
BFEMTH 2 LELERR, LERNEEFEOMS
BIEHT B 5 TNV A A v FF M (DSO) »IFEREED
—DEETFeNB I IR, TITEHID
DSO DWW TR~ B, FTNWAA v FFMICITLE
A A v FRHM LEBIRR 4 v FFH (Jatene F1f7)
250 &, LEARXA v FFifooERME A
4 v FFHf (Rastelli B2LFM) 2175 b0 D 2 FEEHDS
By, FREIICEGTERS,

1) DERNRA v F+EIR A 4 v F (Jatene
i)

ISR A DS KBRS & U CTERTRETH 2 Z &,
EEREESHERR OE CERAETHSL T &,
EEEZETHDIIEDIEMSBECE LTE TN S,
IEEHER 217D & & S HEXTEHET, KE W

10 Mustard FilF

DERRAEREYBRLNYy FERVTHRETLE*ER-AE,
FssRM & EE-EE~NRND LTS, ORIy FOEBELERT,
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VSDAH YWV EEOPH 2 E T 52 AE® PA
banding B CHENOEVEETH S b DICEZITH
ns, EEBEOHECRFEL L TEAERL -
Jatene Filf L IZIZRETH 3, S DEBCIIEE
PREFTFRENSSBOoNS L EbNTE D, fiTal
FENREZEITOEIRA A v F2TEED R RE
%,
2) LBENAA v F+HLEKRMERA v+ (Ras-
telli BYZFAHT)

EEMESRERBLECERAETHL 2 &,
VSD 28K & S KREIRFA STV 2 &, LER rer-
outing OIHF £ 742 2 X 5 LiEEWS W &, F
Afarge &t 2BE o L, BEETHL T
05 ENETFLENG, KEDD R WESIT
BB LOS # BT VAZMBEHEY, Qp/Qs=1.0
UTTCEEEENNSVWEERB-TY» >+ %
SATE 5, FITIEEEE, BCHEBRE A vz Ras-
telli #1FHlF, vwH W 3 REV 5 % v iE modified
REV Fi AN BERE» o EETH VD, AT S
DA 3E % v % Rastelli 41k 3 pEH1E2 5
HEETH %,

3. M =X

1) LERAA v F+BIIRA 1 v F (Jatene F4ff)

%9, LDENAA v FFM & LT Mustard B4

(R 10) & %> id Senning F4F (R 11) £1T5,
VSD o &#E 25 IXREIC Sy FEREET
3o F DT, Jatene FM£1T 5, Jatene FATICEE
LU CIRERROED Th 5, #ill. ZRFUMIMH S
BEEFICXT U C L FAEERIZTERIGENE W (R
12)o
2) LERAA Yy F+HLERMLEAA v F (Ras-
telli BIFAY)

EFTILBENRAA v F L LT Mustard 2 wit

Il Senning Fiff BCTOEEEA#MAL TLE

PRT Y FEITS,

FAER

Senning FT#1T 5. % DH%E A rerouting &
RVOTR (=W LFEEZEN), D% D Rastelli B
FMTEITI (R 13),

12 DEMARRA v F +Jatene EHMF (@H - THA
DLEMNEFE),

13 OBMW R v F +Rastelli BIFEH,
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e
4, £

Double switch Fiff it JEEICEHEO K Z WEHFT
H Y EREOATLLAFB X MEIEOFE X 2
BT LER O BE Th 5 FEETEIR, O
BAA v FEOBELE FRRBILRT W, 9%, &
HEREREOEE P LEA S v FOEE T 53¢
Fe LRI FEY AITEEBOREC LD, B3
FiiREOR LS HFSNLS,

. B0

—Fontan operation—
| . Fontan FFERFIZ DT
Fontan 47 i3 iRl BREMBIIR~ B 3 ¥ 5
FilFTh D BRAE, BIENELE B 3 BROFENR
Thd, SREEFERTCIEZd 305, MEBRICEITS
DEMRAN L ICRE IR 2 fTEEE L D,
RHTTE V5 K D EEIE ST 2 S 2 5.,
Fontan 4 i& =L FPRASEME I L 1971 £ 2@ &
' “CfC?‘.T‘é nz®, Lgtie ZEEPHE s, ZOE
R, EEBIEARINTET, HETIIERMHE
m‘rz;c ¥ OGEEIEIRENHEEORRICLI VREL
TrEENIRE IS I3 Wik o,
2. EMHERS - Fontan —HARYFEHT —
Kb, Fip - BMESRMG - LEEEE -
a0 4HESD 3,
1)

— ey 3 RIEERE M ERRSS L,
Fontan i OREDHIZI U WD EETH Y,
SHIBRADIR AT 5 & & 5%\, T IZERHOEHE,
FoZ2 L b0l L MMOEENRTE 1R
BB COFMITTIEE SN T3,

2) Bl S

THEHIRE - W IMLEER - PA index 3Z 17 o
%, GEROILE TR FEHIEIARE 15 mmHg T
By LT WiENEETIX 199 mmHg BLE%21E
BT LT HRENHV?, Zhitd L KR
Wk DB OEENRT s T\wb, HIEEHR
135Sk 4 Wood units LT 2 FEMEIGE SN TE
Fo s, BTl 2—~2.5 Wood units LU T3%&E 4 &
XhTwsd, Lint, MNEERARAFELERCE
ERWH L EEERED _EH 2 4 i5& D1/
O FTREEDSH D, ZFNEEHICBWA ETMHO
stk (PA FE, PA index 2 ¥) &€ Tk
59 2 HESH B, PA index 1B TIZHARER
FHEEF g <, EMNTIENREGEL L TRERLD
T e T 3EE D H 5. — I 150~200 LA
a3 r 2 3,

3) LEHEE

BE 2D ERF 50%El t, EDP (ML3RAREAME) 15

mmHg Fifs EE SN, LE#BEDETPER

T X B LEELEND 2 LIRRBOEH%:

&7z L Fontan BRI L AL\,

4) &HER

pl SVC (FE|_LREIR), TRBIRKIBE: ¥

Fontan 47 ik B T H - 2 ER b BIER

T Tws TCPCHETRTEETH S, E,

TAPVR (iRFt#IRZBHERFE) @ extra cardiac

type b FITAIRETH 2,
3. FHhEMS —staged approach (= HARYFEMF) —

staged approach, ¥ % b b BDG (MAMMES v
SFEMT) B B ik Hemi-Fontan 47 % 09 [ESFT &
L CTfFvs risk #BIRS ¥7-81C, S Fontan
FMMICERBE S T2 /FENLE 6N D I L REIC—H
LT &7z, staged approach i & D EHFEEHIEL
ETZIBEIHESA TV EY, Zhid, BDG
TRMmEFEEM CEFEEAWOEKEFLR Y
Sa0,HWIEME b /s L, MTEPAERLED
EDP 3E B A L, M & 4T o IERE 2« 52 & 0
HIZT 57D THBE EEbhTWwb, £/, SHHE
BThrBEAMPHFIREREER LTI S
EEH L, BRICTS 2 ik D &% Fontan F1if
DFEEDHEITIRIL D,
4, i =R

1) Atriopulmonary connection

(Fontan Ff7E#)
1971 W EZLAAEECH LD TiTb
Fontan FMiRETH 2, LE—LEROXEHESE

vl

\a\"“(‘

<
X

{4 Atriopulmonary connection %,
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EAgE L .LE - EROEEW S 2ITH> b0 TH B
(= 14),
2) Total cavopulmonary connection
(lateral tunnel i)

BEL TN THwa TCPCO 1 HlixNTH 3,
FRBEBIREUFLUEPACEERIWE T 2,
BDG = Hemi-Fontan # HlF#Hf & L TiF->T
WIIFZhUTOREDA LS, EER2VEEL
HERISVCEIVCE22 S X3 IcET LB
PALMED/ Ny FT ANV 2ED ([ 15), i
%, EEMTEIROHEL EORENH 5,

3) Total cavopulmonary connection
(extra cardiac conduit 7%)

TCPC D% 5 1 DDMRTH 35, ERERIR%E Y]
Wt LSk EERAY &3 5 (BDG %0 2 8§
BISEMT Tk 2 OBIEITE), IVC 2LE» 5]
UATLIE %2 EQLNEE R IVC L& T 3,
HIEEIR T LA BEEYE T 2 (R 16), Bt
i off pump T Z DFMTZHETT T 2NV
X h{TbNd L5k le, MM J:_%z’@%f
A, FHEIC X 5 HEOMENHUIMEL ¥ ORRE
D B,

L
IS TCPC (Lateral tunnel 3£) HEMICE B.LEX
PTFE /8w F TNy 7L 54ES,

4) Bidirectional Glenn FHf
(AR v >~ FHiH

Fontan i O RERMEFEMT & U 1T 5, MENR
RGN L, RO P ESER#ET 5. &
K&k E T LERBIRcHAWE T 2 (R
1. BEO SVC YINTiR%5EMET 5. LRE
MR ZFA G IFEIR I, TREIROZFR LIRS
BALHND,
5) H emi-Fontan 47

16 TCPC (Extracardiac conduit %) OB -OH
HEAEBEIVC EEPAIZIET S,

17 Bidirectional Glenn FEifj & PALZ SVC 2§
ER

HEHAEBRENT Vol3l Nol 7



18 Hemi-Fontan 31§
ZEHTCPC &, A% Atriopulmonary connection
B, Wy FTIREEIFS,

Z ik, Staged approach IZ 1) % BRI FAT
TdH % Fontan FEMORRIIZ, X FMFER (418
BN 2EMEsE, VX 2ERESE5H0
R Th 2, MBHITEIEIX BDG XRIUCTHS
2%, B#& Fontan OERMIELZIThiER Sk v
Cavopulmonary root # FPOHOEHE T3 OTH
5,815, SVC & IVC Ot HSEFEMEIIR IR
35 k5 cya iz, IVC o Mmuk iR
BRLEZEWE S LERK PTFE Ny F TR %
fEabDTH5 (X 18), ZhiZX DB Fontan
FEFRE o AT LRI BDG LB UEEICE
Bahs,
& #91C Fontan % T dH 5 Atriopulmonary
connection IZ ® o T \» { 7, lateral tunnel
TCPC# I b - T & T Hemi-Fontan F47
DS 2D H 3,
5. AHAEE

ik, AL UITOEEC X 3 IR LR ~D
WRELT, BETRIEL{TTbNB DKoz
Modified ultra filtration (MUF)®% NO 8% A &
OB, IThoDERC X VR EENES &
ol BEED ST N T v 3 B ILIER DR
e, ALFERIES S ORHIEERL 2 ¥ bR EE
BRCTLEELRRTFTH B, £72, i Fontan F
5t AR & AR MITE R R S 2
FEr5z, EPRETCOBRBESEEZSENH Y,
HEEB L UEEEEREEDODILICLDFHLS 5,
6., F&H

Fontan BT X Z O NP BREERORE,
WEBERELZWZOBEGRERENIE RS, BLE
physiology ##DIBA WERB KN LITON B LD
W% o Jz, B2, high risk O E 23t U Staged
Fontan 21795 Z &2 & D Fiff risk o8I ¥, &
TeimE &M LEBREOUZTLE LS LK
Fontan FifiREOFITEINFEOREN B LN D, T

HoRFEHAC 351 5 OEBEEET S LEETEIRE &
DEFHEICH T 205K FP7% CREIZ S VAT
PIEFENE, BFNHEERORR AT WEICHE
DEESEEND,

V. Z= R AE(RRE
(Hypoplastic left heart syndrome)

—Double switch operation—
I, FRABRIZDOWT

EOABRTBERERERE (HLHS) =0l ELHRD
BREREES B TH B, KEMRAB &L UEIFHFO
EAflD 2 WidPezELh b, BELEOERK, LEfTK
ks X KBRS OB ERD 5, KENRIESE
fie (CoA) % 80 I EHT 2EEBTH S, HIHKR X
DF7 /—¥, EFREREONBREEEITO R WIS
#, 95 %A1 » ALARKIECT 3 L Ebh b, HIK
HIFELEHEENE L, £% 1 » BUTO.LBIEORER
ELTERLBWEATH S, 2Lz —RET
T AT —TAREITEETEL SN, BHTE
SE S BHIN RIS £ COMOMBIEESIER I
BECHD, IOESTHEMITIIBIRE ICKES
%7 OBWREER & U PGE,ORE 2175, ~< b
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A CASE OF SEPTIC SHOCK CAUSED BY MORGANELLA MORGANII
AFTER SINGLE DONOR-DERIVED PLATELET TRANSFUSION

Akaru Ishida®, Tomoe Uemura®, Ken-ichi Hashizume®, Ryo Aiba?,
Toshiyuki Katogi®, Ryohei Yozu? and Makoto Handa”
"Department of Transfusion Medicine and Cell Therapy,
2Department of Cardio-vascular-surgery, Faculty of Medicine, Keio University

We report a baby with septic shock caused by Morganella morganii (M. morganii) after a single
donor-derived platelet transfusion. A 7-month old boy was admitted to Keio University Hospital and
operated on to repair a hereditary cardiac defect. The cardiac failure and respiratory failure did not
improve, and a second operation was performed about six months after the first. Twenty days post-
operation, he received a single donor-derived platelet transfusion due to thrombocytopenia caused by
disseminated intravascular coagulation. Chill and skin rash appeared one hour after the starting of
transfusion, followed by a high-grade fever, hypotension and tachycardia at two hours, at which time
the transfusion was stopped. Bacterial culture of the patient’s blood and platelet concentrate were
performed. Three days later, M. morganii was detected from both samples. Following the administra-
tion of ceftazidime, the fever gradually decreased and plasma CRP levels decreased, leading to the
strong suspicion of M. morganii contamination of the platelet concentrate. To our knowledge, this is
the first case reported of bacteria-contaminated blood transfusion by M. morganii. Outcome in this pa-
tient would not have been successful of the bacterial contamination of blood products had not been

suspected.

Key words : bacteria, infection, Morganella morganii, blood product
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[ Fever developed and plasma CPR levels increased after platelet transfusion. M. morganii were detected just af-
ter the transfusion from both the patient’s blood and the platelet concentrates used. M. morganii had not been de-.
tected before this. The patient improved two days after the transfusion, when ceftazidime was started.
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Plasma hepatocyte growth factor is increased in early-phase sepsis
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Abstract To clucidate the involvement of hepatocyte
growth factor (HGF) in systemic inflammatory response
syndrome (SIRS) and sepsis, we investigaled the plasma
levels of HGF, as well as those of various proinflammatory
and anti-inflammatory cytokincs, in 50 patients who visited
our emergency department (ED). The patients were di-
vided into {our groups, depending on the existence of SIRS
and infection: group 1 (G1), no infection and no SIRS;
group 2 (G2), infection and no SIRS: group 3 (G3), no
infection and SIRS; and group 4 (G4), infcction and SIRS
(c.g., sepsis). We found that plasma HGF levels in G4 were
significantly higher than thosc in the groups without infee-
tion (G1 and G3). However, the correlations between HGF
and other cytokines were comparatively low compared with
those between any other pairs of cytokines. suggesting inde-
pendent regulation of HGF production in vivo. High
plasma HGF was significantly corrclated with the presence
of infection and with serum total bilirubin (TB) level on
multivariate logistic regression analysis. Considering HGF's
known functions, we speculated that high plasma HGF
levels may indicate the occurrence or necessity for tissue
protection and regenceration after acute systemic insults in
sepsis.

Key words Hepatocyte growth factor (HGF) - Systemic
inflammatory response syndrome (SIRS) - Sepsis - Tumor
necrosis factor (TNF) - Imicrleukin-10 (1L-10) - Liver
dysfunction

Introduction

Sepsis is now recognized as a systemic response to local or
systemic infection,’ and the involvement of many cndog-
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cnous mediators, including cytokines, has been implicated
in its pathogenesis. Among proinflammatory cytokines,
tumor necrosis factor alpha (TNF alpha), interleukin-6
(TL-6), and TL-8" * are well established; not only for their
augmented production but also for their pathogenetic roles
in inducing various local and systemic inflammation and
tissue injuries. Among anti-inflammatory cytokines, T1L-10
is the most potent and is well established for its negative
feedback inhibitory role in the production of proinflam-
matory cytokines.”

Hepatoceyte growth factor (HGF) was originally identi-
fied as human scatter factor, or tumor cytotoxic factor, and
its involvement has been reported in sepsis and septic
shock.” " However, both its regulation of production in vivo
and its correlation with other proinflammatory and anti-
inflammatory cytokines arce poorly understood. To clarify
these points, we investigated the plasma levels of HGF and
various cytokines in patients who visiled our emergency
department (ED).

Patients, materials, and methods
Patients and clinical data

The study was conducted at the ED of Keio University
Hospital, Tokyo, Japan. We prospectively enrolled 50 pa-
ticnts, whosc parameters for systcmic inflammatory re-
sponse syndrome (SIRS) criteria were assessed at the ED
according to the initial diagnosis and data. Informed con-
sent was obtained from patients or family members before
enrollment in the study.

SIRS was defined as the presence of two or more of the
following criteria: temperature less than 36°C or more than
38°C; heart rate morce than 90 beats/min; respiratory rate
more than 20 breaths/min or PaCO, less than 32 Torr
(4.27kPa); and white blood cell (WBC) count more than
12000 cel/mm’® or morc than 10% immature forms.
Additional clinical data concerning basic demographics,
comorbidity, and culture results were also collected.



Diagnosis of infcction was made bascd on fever, clinical
signs and symptoms, and radiographic imagings; respiratory
tract infection was diagnosed by productive cough and infil-
trative shadows on chest X-ray; peritonitis and soft-tissue
infections were diagnosed by local pain and tenderness;
urinary tract infection was diagnosced by flank pain, tender-
ness, and pyuria; gastrointestinal tract infection was diag-
nosed by abdominal pain, vomiting, and diarrhea; and
retroperitoneal abscess was diagnosed by flank pain, ten-
derncss, and abdominal computed tomography (CT) scan.

Paticnts enrolled at the ED were divided into four
groups, Group 1 (G1) were subjects with an acute illness but
having no evidence of infection and not [ulfilling the SIRS
criteria; group 2 (G2) had clinical symptoms or signs of
infection, but did not fulfil the SIRS criteria; group 3 (G3)
had no signs of infection, but fulfilled the SIRS criteria; and
group 4 (G4) showed clinical symptoms or signs of infection
and fulfilled the SIRS criteria (sepsis, [ollowing the defini-
tion of American College of Chest Physicians/Society of
Critical Care Medicine [ACCP/SCCM]). As soon as a diag-
nosis and ward allocation was determined, venous blood
was collected in sterile polypropylence tubes, containing
ethylenediamine tetraacetic acid (EDTA), and immediately
centrifuged at 1500g at 4°C for 10min. The plasma was
divided into individual aliquots and stored at —70°C until
the assays were performed.

Assays for TNF alpha, IL-6, IL-10, and HGF

Sandwich cnzyme-linked immunosorbent assays (ELISAs)
were used to measure cytokines. The kits used for the assays
were: TNF alpha (R&D Systems, Minneapolis, MN, USA),
IL-6 (R&D Systems), TL-8 (TFB Tokyo, Japan), TL-10
(Wako Purc Chemical Industrics, Tokyo, Japan), and HGF
(Otsuka Pharmaceutical, Tokyo, Japan). The investigator
performing the assays was blinded to the identity of cach
specimen and the clinical scenario. The investigator per-
forming screening, enrolling, phlebotomy, and chart review
was blinded to the results of the individual assays.

Statistical analysis

Cytokine levels were quite variable among patients, and
scemed to follow a log-normal distribution. Thus, the log-
transformed value of each cytokine level was used for statis-
tical analysis; the unpaired ¢-lest was used for comparison of
two groups, Fisher’s protected least significant difference
(PLSD) test was used for multiple comparisons, the " test
was used for proportional comparisons, and Pearson’s test
was uscd for corrclation. To compare the slope of the re-
gression lines, we performed covariance analysis with inter-
action with the logarithmic transformation of the variables.
We further studied the association of high HGF levels with
scveral independent variables, including age, sex, presence
of SIRS or infection, scrum total bilirubin (TB), and secrum
alanine aminotransferase (ALT) by using multivariate lo-
gistic regression analysis. Results of logistic regression were
indicated with odds ratios (ORs), 95% confidence intervals
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(Cls), and P values. Differences were considered statisti-
cally significant at P < 0.05. Values for continuous variables
were reported as means *SEM.

Results

Table 1 provides the clinical description of the study popu-
lation classificd into the respective groups. Of the 50 pa-
ticnts, 26 were admitted to the intensive care unit, and 9
died, Tn one-third of the patient deaths, the cause was due to
the failure of more than two vital organs; namely, multiple
organ dysfunction syndrome. There were no significant dif-
ferences in the survival rate among the four groups cxam-
ined. The patients in non-infectious groups (G1 and G3)
died mostly from exacerbation of the major illness which
existed on admission. In two comatose patients, however,
the cause of death was bacterial pneumonia acquired after
admission.

Positive culture results in more than one clinical speci-
men were oblained in 15 patients (62.5%) in the groups
with infection (G2 and G4) at the time of admission. The
bactcria isolated were as follows: Staphylococcus aureus in 4
patients, Escherichia coli in 4, Bacteroides fragilis in 2, Sta-
phylococcus species in 1, Streptococcus pneumoniae in 1,
Streptococeus species in 1, Pseudomonas aeruginosa in 1,
and Klebsiella oxytoca in 1. There were no specific correla-
tions between the site of infection and bacterial species.
Although the most frequent focus of infection was the res-
piratory tract, there was no significant difference in the rate
of respiratory tract infections between G2 and G4 (2/4 vs 7/
20; P — 0.48). Nine patients with positive blood cultures,
were included in G4, with the most frequent focus being the
respiratory tract, followed by the urinary tract, retroperi-
toncum, peritoneal cavity, and undetermined (3, 2,2, 1, and
1 paticnt, respectively).

The levels of TNF alpha, TL-6, TL-8, TL-10, and HGF in
the four groups are shown in Figs. 1 and 2. The levels of
TNF alpha, IL-6, and IL-8 in G4 (sepsis) were significantly
higher than thosce in the other groups (Fig. 1). 1L-10 was
detectable in 1/11 patients (9.1%) in G1, 1/4 (25%) in G2, 8/
15(53%) in G3, and 13/20 (65%) in G4:; and the IL-10 levels
in G1 were significantly different from those in G4. Plasma
HGF levels in G4 were also significantly higher than those
in the non-infectious groups (G1 and G3), but were not
higher than those in G2.

Because the functional roles of HGF have not been clari-
fied in SIRS and sepsis, we analyzed the correlations be-
tween HGF levels and levels of other cytokine (Table 2).
Although significant linear correlations were found in all
pairs of cytokines cxamined, the corrclation cocfficients
between HGF and the other cytokines were lower than
those between other pairs.

Next, all patients were divided into two subgroups, de-
pending on HGF levels higher (n — 16) or lower (n — 34)
than the upper limit of the normal range (0.39ng/ml) and
were analyzed by multivariate logistic regression [or the
contribution of six independent parameters: age, sex, pres-



