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EHRREICAE T HEFIT S T LAWY TH 0, UIE UISRHYE O FE BRI T 5. EEMEEE

JEVSBHE Z D72V IO LEREBOOVEDTH S, DNDONIL, CandidaJ& 5 FEE Aspergillus fumigatus % [FIRFIZ[F]
ETEHHER (Multiplex PCR) Z2HWTHEEOBETZW2HRIEH L T
(1) BERAET 8 (Il ORIK L EIEME EEE AR < BEONZIEFNII R L Tl EBW oME 2 i Lz & 2 53R
T WIS MR i U CRITAREE (p<<0.05) THIMBRECS CRP XM WEBNCH > /2. 1k, K, Kok, Hifk
75 EDBEN 5 D PCR Bt s IR LICAERT 25D TH o /2. ARER TOWPEKEIL 50-100 CFU/mlFEHE
Thokl &mb, FHIEH & DX OREE, ROBIEFICHBNTOHYEOREBOEEZE% L TH O IRERHG
DFIETH R & 785 7.
(D) T /N R E C BB M 2 %8 D 5 0ERIIC% L T Multiplex PCR 75IZ & BB a T oW &£ L 7z, #FE 0D
ETHMETH > 72D 20 Btk 10 8k (50%) THo7z. 4 BIKIZDONWTIE 1 - 2 HEE#EZ OB THRESFEML
2EZA TRTHIEEL 2. BEB OB G T2HNIEERYEOBMRR LICFE5THEE2 505,

Ny R4 RREEENEET0BEFE STV WERRZ A X85 2 & TEMRREE 2 OFKERIT

FES>THWSbDEEDNS.

Key words: {FTEVEEENE (deep mycosis), PCR, ZHEY¢ (super infection)

B X

BB TR Ny R RIS 24 kG S % ICU T
&> THEEEEREONMZZIIUITUIEHETSH
0, BEH L WRERNIZRBRNAE ZEBL TWD. BFR
BMAFOBEEOREFIZLUIEUITHRE TH DERICKOE
REBRIICEET S ENRERZ ENRKOME &
2o TWa, AFICHBIT DEESHEERET 1 R I
CTHRBITH L THEROBRBRAHRINTNHD Y
2, HoR2 72T HEZWN 215 THRFICKHEU DTS Z &
N, BE - ERREEETIIBICEBE VWA D £,
DRNI BRI YERIC AT 274 SR 5Nz HD L
B2 =2 EMSEFRFICKOD B E S aho/z L,
A O R S PUEWE I EHETE L i o 2. 5%
HORFERTENEA TN &, FAGRIN, BEERZMR
ERHFETDHEHRBE L THO L N)LETRIESNDE
IrrZoFE TSR EH D Z EiChksd Elbh
%,

AH, 6EOEEZFEKICRETESEDICT 51
N —%RE U7 PCRIEZE L THERINH L THzz.
IHIRETOLIRS L TXDERICEIL ZEHmE S5 1
BHEDITIAATz.
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1) BRARICH

2000 4E72 5 2002 4 K TIT 441l BB K 7 2 7 R B v Bt
ICU TiR¥ L 2 RIEM B R E & i RAYIC 5 < 585 8 fiE
Blzxg & Uk MR, R, [LENWEE, WE ik, [
K, BRI EDEERIRIAZ B EDP SHIL T, ¥EdH D
WIZPCRICHEL 72, AR T OMIHIZ AR F v & (Fast
DNA Kit, Bio 101, Joshua Way, Vista, Calif., USA) %
AWT, BRBRAERICKDETOERERLERY. 75
1 X — 13, Candida J& 5 Tl & Asperugillus fumigatus @ 6
HERAELEZDOT, ~HOTRTING 6z FkFIC
MHETEZ2HDTHDH, PCRIF2 AT v I Tiro/.

) Ik

(1) Candida albicans ® AMI4 Bk 72 W TR Z 10 f# /mi
E100flHl/mi1272% & 512 GYEP B Zi2 & L T 30°C
DOIEIREBEBNTHEZEL T, 4HE I EICEERZTANT
WREE R & Tz

2 NEMBERERERETEHMBEEEBL TZOH%
IZFEED R U T EBIE VIR < BEH T PCR M % %
L7z 6 flazxies Uiz, BIRIZEZEO LIRS T—
TN SR L 721k 2 N1 4 AU 7 A%t (Durham,
Canada) @ #7)L F ¥ — 7K bJL (Bact/ALERT) iZ 1 m/
ERALESBOZEZREELUTHEHLZ. 55 4 BKICD
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Table 1. Profile 2000.5~2002.4
Case Y0 Disease and treatment Pathogen ICU stay Outcome
gender
1 52M Leukemia, chemotherapy C. albicans 13 dead
2 55M Hepatitis, steroid puls A. fumigatus 65 dead
3 86M Colon cancer, Sigmoidectomy C. albicans 14 dead
4 72M Gastric cancer, Gastrectomy C. parapsilosis 22 dead
5 59M Cerebral infarction C. parapsilosis 8 dead
C. albicans
6 53M Pulmonary aspergillosis, lung A. fumigatus 8 dead
lobectomy C. parapsilosis
7 60M Aortic aneurysm, Replacement of C. albicans 52 alive
descending aorta
8 68M Cushing synddrome C. albicans 65 alive
Thymus resection C. parapsilosis
Table 2. Super infection of fungus
PCR (+) 33
C. alb 24 saliva(3)  suputum (5)
urine (9)  gastric fluid (4)
ascites (2)  blood (1)
C. par 2 blood (1)  CSF(1)
C. alb+ C. par 4 saliva(1) sputum(1) blood(2)
C. alb+C. glb 1 urine (1)
C. alb+A. fum 1 BAL(1)
C. alb+C. par+C. glb 2 blood (1)  Gastric fluid (1)
PCR(—) 96 saliva (14)

suputum (16)  urine (10)
gastric fluid (6)

ascites (4)  blood (38)
pleural fiuid (6)  stool (2)
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WBC CRP
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Fig. 1. Characterizations of mixed fungal infection

2-3 ! mixed fungal infection (n=8) 1 : simple fungal infection (n=26) 0 : No fungus was detected for pathogen. (n=96)
A @ The relation to WBC (white blood cell) B CRP C © Survived day after clinical sample collected for PCR.
D © SOFA score Sequential organ failure assessment score
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(1) Multiplex PCR DRI EZE VT
ICUIZTHEMI EEZEL T3S CLLEDFHEZ 1 H 1
BNV EHAN U 7= 5 51 CRR R B LR R A3k < S 7z
JEFI R & Uiz, SEFIOWNERIE Table 1128 L72. 2
N5 O EF D 26 {ifl D i KRR THEBE O H kA = O 1
FMA & FRFIC PCR 2 £ JE L /2. BERETRIEEZ
Wr X 7z 22 B iR 9 Bk (40.1%) T PCREGMEE72-
7z BEEBMED 4 K12 PCR THBMETH 0, RIS
% T PCR B2ME DB AR 7870 > 72, PCR K DK E D 12
RSNz, (x?=5.16 p<0.05)

I AW TR S & U TR S N i, SE N
VIR, M7k, HE7K% % T Multiplex PCR 2 £ i3 5
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ELIEFVITERHDREGREb MR I #1172 (Table 2). #
HEINAZEHEOKIZED 2~ 3HOESEE: h=8), 1
fE DGR (n=26), 0 OIFERHE (0=96) T
FLTE2OEZ0OHMERE, CRP, T (EHFHE,
SOFA score T L7z, B ORABEEND 2 & =T
IX WBC, CRPIZWITNHIFBPLHELORHED B
mWHEIICHh >/ £, BhREROEEELE RT
SOFA score? TIZZERIIBN > =N EE DR SRKRGEN
HLZEZDOHDOTRIZVEMBEETEDO TARET
Ho7= (Fig. 10).
(2) JEFIFRR
CITHHOREAGRPZESZLUZMAF &L T
Table 1 DEF 6 Z 2R T 5. BFIIH3RE, B BEA:
JEE L TIIBEFIEZ 1995 FE00 50T 5 Wik kia k%
ZF T Wiz, BUREE2001 11 H, % &K & RiFICRTE
NABEL 7o, MEORER, 7 X)L F)L AHE & B S
N7z AARIZTL BU Y =)L 25 L TWA0mE > i

Fig. 2. Case 6, Findings of clinical imaging

A: Chest XP A coin lesion is shown in the right upper lobe.

B: Chest CT A typical fungus ball is shown in right upper lobe.
C: HE stain X400 Aspergillus was diagnosed by a “Y” shaped fungal thread.
D: Head MRI on 16th hospital day Infectious lesions are indicated by white arrow.
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53M o
lung rejection ventricular
Admission drainage dead
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Fig. 3. Clinical course of Case 6

CFPN: cefcapene, PAPM/BP: Panipenem, ACV: Acicrovir
AMPH : Amphotericin B, JCS: Japan Coma Scale

WLy oH5EE EOBERERENRELRNZDIC
2002 4E 4B NFRST & 7x o 7. [F4E 6 H SR AUIBR H W
TABt&E a2, MR aTH OMEEL > o > 5E

(Fig. 2A) &M CT (Fig. 2B) TIMBIRZRfifi 7 2 X
IVFI ZFEDHMAT R Z R L Tz,

55 499 H ol 85T OF F A it B 32500 IBR AT 1% 1CU
AZE &R o7 UIREEN S I3 Y PRI T 2B R 2
A7z (Fig. 20). RENLZEL TWEZOEHDES
JEHICU 205 —MRBEANIRE L7z, 8 7% H 2 538°C
~39°CHDEFEN DV, B 139% H I & HEL L
Ditg b HEEFE A W 2. 55 16 9% H BIRRARIC /R0, K
SUEICH U TRBEMER L =Y Efrs k. R
F— D & BT BT S 372 SEER MRI R TR TN O 9k
K& EBITRIETANIBAENE B EEE O R & U Tl
INTW/z (Fig. 2D). ICU F AEHIT A TIEIKES % #
TSI S L )L OiE % 2 N < HE2ERNIE ) F B
SNz PIWEE LT, BBRBEE L TN REL
(PAPM), 7270 1)V (ACV), 7L 747U B
(AMPH) @ 8 FIMnNf G/, Efaa> bo—)b

(bp)
1000 {3 C Parapsilosis 1

500
{3 C Parapsilosis 1

16 18 21

Fig. 4. PCR amplifications and agarose gel electrophoresis

hospital day

Cerebrospinal fluid (CSF) collected form case 6 were
assayed. Positive bands for C. parapsilosis 1 and II were shown
only in the lane corresponding to the CSF on 16th hospital day.

TETEWHHITMAL 2 (Fig. 3). BAHMB D
WIZ, BERE, iE2HRE BET2WREDEE
M 2L 7z, HERE L MERETIIVWT NG EMKE
TdH oz B D PCR TD Candida parapsilosis H3ME— D
Pt Cd o7z (Fig. 4).
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Fig. 5. Culture of C. albicans (AMI 4)

Fungus fluid was calibrated to 10/m/ (squares) and 100/m!
(triangles) . They grew rapidly up to 10°~10%/m/ during two
days in the GYEP medium kept at 30°C.
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(1) 10{#/mi & 100 fE/mi D AMI4 £k 13 Z 11 F 1130°C
DEEFE O 7500 Tid 48 IR [ F2 £ T 10°~105/mi F2 % &
THHE L T2 ORI B I8 > 7 (Fig. 5).

(2) FREfER AR E A TMKMRARERIEICHIBR D H %
INB6F G E L TRER O PCR OF A Z FH X
. BIRS A, IR 1B TEEEE 6.83+4.71, FHEKE
22.18+£13.26 kg Td > 7z, FEEREEDONRIT2MEE BT
F g 2 61, 2tk > X R IE 2 #l, HAER BRI
FEG 2 FITWT NS, BB G I GIEMEERE D
FIEMEEDNTER T dH o 7z, MBULIERD 5 #ia TRE
BEELEZEZA0MAETI0RATHETH - 72, i
RERELTIE C albicans VR ETH o7z, S HIZBEME
THo /- 4 Mifk% 36°C 48 B DREERITF UM 2
fiL7z&ZA 1 BIRTrHMEE > 7 (Fig. 6).

Z 2

LB E T ORIMEIERRAE D2 WL, —iAYIC A%
TH 5. WHAERITINA T, WG, mgtlesmdk
B-D 7V 7] l, HiEMEEREHITHIET L TRREY %
ZENRY 2 F = RiZie> T2, EHREEDIERK
b, FIROLE U TAEFNIRET 5 2 L1220, AR
213D % ORI R DTS WIEBI AR R & 785 T
. RMEBHCEBEEZRETROR, v /070>
HHN OGS MEENT 72 E13, BIERIEF TIILITL
FEES N TNDHRBETFETH OFHHICERL TRz DT
IBNENWTBRNI ETHS.

HRERTRER, BRI S L 72 55 DNA
DRRAERT DA ZWIESESH LT, HEOELRED
LRIV ETORENIRBRMEN TN, SRV
7 4 < —H1L DNA topoisomerase 11 15T 5 f@HT
ERENZDDTH DY, KIZPsVIIZ, C albicans, C.
parapsilosis 1 and 11, C. tropicalis, C. glablata, Aspergillus
fumigatus D 2 J& 6 FEO B Z FFEFEEY TEHZ &M

287
C. albicnas
s
’ . “ 'u -
A B sputum incubation
36°C 48 hr

incubation

Fig. 6. DNA amplification by the incubation

After two days incubation a pathogen was revealed by multiplex
PCR.
A: anaerobic culture bottle B: aerobic culture bottle

S5HEBRKTHERT S DITHEEITHE L 2T T 1 < —Hk
Lo TS, SEOD 8 DR FA 5 I3 D E R DR
BRI U D IRMIE, WBC % CRP & W o 7= KUERT R
FOLAELE>THD, MEEEEOFENFEL /-
WEEZLN. EREFHOREEGESE SOFA 2712
K5 LR E OFREICIIHME R Z BRI o 20y, &
M AT RN TR Z 813, PiERHER SRR OAER
EZDETRBICEDEREESEZ SN, RARIUEH
ZhiiZ 5 Z & TRERFSBAEITR D oWz k72
Haotﬁ%ﬁmbrmﬁééméﬁgﬁ%é

PCR D EZ FT 5720112130 A N AT TRAG A
SNTHOMEDBINTNS, {ﬂ"li%i@f%@%@ﬁ\
FEEHENE WD TIER WD T, B TF2kidH
MERGAREG], X T 0O A KR iflHik 5 8%, iy
B REIE B, 2R R 2EGIIIMA TEMOFAME 0%
5, 1AM EFifid 558, BD IV AMED LR
ENMEDSNTIERIZ R A TRET 2 2 ENBFENEE
bnsd. AE1HEMS 2 El@ii% CEVHEREHEL T
M5 PCRZEEN L THA, IR EEZ EiT5 2
ENHFHEINBDT, N Etﬁ%%ﬁg;ﬁ@®%é
SEFNZIZER) E Bbns.
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Use of PCR Based Diagnosis for Common Invasive Fungal Infections in
the Intensive Care Unit

Takuro Arishima, Jun Takezawa
Intensive Care Unit, Nagoya University Hospital
65 Turumai-cho syouwa-ku, Nagoya 466-8550, Japan

Deep-seated Candida infections and invasive aspergilloma are becoming a serious problem for individuals
who need intensive care. The laboratory diagnosis of such infections is sometimes delayed due to relatively
slow growth of these yeasts from clinical specimens. Several studies seem to indicate that early detection of
deep-seated and invasive fungal infections is possible using genomic amplification methods. In the present
study, we used a novel PCR assay that can assay five clinically common species (C. albicans, C. parapsilosis, C.
tropicalis, C. glablata, and A. fumigatus) simultaneously. We evaluated the utility of this PCR based diagnosis
with seven patients with candidiases.

This assay is more sensitive than the culture result in 26 clinical samples. (% 2=5.16, $<<0.05) In the
clinical course of each patient, the number of detected fungal species gradually increased. More than two
species were detected from single or several clinical specimens, and these patients would die within 14 days
compared with the 61 day period individuals with zero or one species would live. (p<0.005) Before super
infections of fungus, an antifungal drug could be applied to a suspected patient in the ICU.

To improve sensitivity of this diagnosis from blood samples, we evaluated them after one day incubation at
34°C. We found a PCR product in 10 of 20 blood samples taken from five children after bone marrow
transplantation. One of four negative samples became positive after more than 48 hours of incubation.
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