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Laboratory diagnosis of invasive fungal infections

7% £ (SUN Wen-wen)' %28 3

T(LIU Ding)' . 3k A # (ZHANG Liping)> %4

(155 =R PR R AW JE R R e B S SN RHIE T BT J DT IR B e f ol oo PR 40004252 T PR BRI MY I 26— BR Be »

K 400016)

(1 Daping Hospital, The Third Military Medical University, Chongqing 400042, China; 2 The First Affiliated Hospital of

Chongqing Medical University, Chongqing 400016, China)

(X @& W] FEREERERG 2 SRR ARk

[(FESES] R519  [XHRIREB] A

WE A H1C R 24590 SR8 400 1 3R] B Bz Jo 2K T e 8 R
AN e B RS R AVESRAERY T 2 TP i R |
FARGE B AR 22, JUHAE e IR T R R
L AR R BRI O 2T AR A A
T m AT TR B Al
RN U G 70192 W B R e s — T i P
L e T O S 0 i R B 5 73 41 il AR
FHBRE I 55 7 1 ME LA 2 530192 W A 5K
WG ST AR B SR A PR B2 W 5 i O 5
X R TTIE T E AR L R TR
A ARSCHL T B ST ERA IR

1 HERSYRIET

1.1 F3LHEE 4 (galactomannan, GM) 0] &

GM 7341 T R Z2 0l o5 F i o5 v 5w 40 i e vp,
A FLpE AR A B PR e DR A 0 A I T Y
GM Wk A7 By 1= 28 1 L R e 1 42 b, L2
SR FHAHT AR e 0 1t 356 H 382 W BEE 3 BT ¥ (ELISA) X}
GM UJEHATR 20546 SR A ELISA 350 &
46 AT 1T 4 ML B Al B A AR IS SR E 1Y 167
MIEFE A GM ¥ B, %0 55 12 W 1 R B0
81.8%0, H. GM ¥ i 55 50 3 %9 1) 15 LA A ¢
PE. H ELISA 300 GM i iii IR 2 858 A8 {55
K VT B 7E 29% ~100% . A 2 H IR X 2
Ry FE ARG R AN [ BT 2 7R SR i 52 AR

[k HEAT 2009 -04-17
4w H]  EKT H KRB 4 (2007BB5079)

[(XEHS]

1671 = 9638(2010)01 — 0067 — 04

FELE=90 Y0 5 78 FCABBERG Qe vk 18 2E i SR 2%
FRAREE T LR ARIK . I 4h IR R
Y PR HT LAY T IA 2 S B PR BUREAR 2
W, —MRm IR b GM RS PEAG THR >
90 %% FERTAEJLADL B T 2L — 28, XATRES A
T EWHUK RSN IEE GM, DL R Ak 15 8 8 &k
BARBBA .

PLETEAE Dy JBORH B BT 25 M1l & GM i
FEAIRIE, o] i B P PESE R . Aubry 25K
DY MO B 3 T BN R 2R 25 Wi ik 45 24 J5 1Y)
GM Z55R , IRl X 2 5 GM T BR 3819 3h ) 2 i
FrobAiti, B0 B- IR 25 0 i 5 T AN GML B A
W A HK 25, JF I B- P I M 25 24 ) i T mT 3
GM A, E =B E=25 )5 5 d AT I GML.
1.2 (1,3)-3-D-# & # (3-D-glucans, BG) m| 2.
BG JIZAFE T 45 28 LT IO 20 i B vpr s oy R i B
B 5026 LA b, RSB B A RO B A A
FLAEE FER S A BG, LA REAE B3 & i sy, T
AR A 1 B S N 1) 48 R S R0 240 P i R AN
FORAN AT o B R A — R L TR AR
SHETS LYW

T XoF 377 SR O RS 0 7y ik 5 2 2 B T A
BERAIARML . PREZR S0 10 A 1% 6 I i 5
C AT Tl kL4 b BEE . AR 2 Bk i AR 4e
HYBEIMEEE G 7 RE R - R0 & BG iR
SREEI . G T o WHAR PN BG J5, 1]

EERA] INEF 983 -, QU L ARAE Z 4N BB T A » BB B i e S I AR IAE - BT

CaitfEE] xIT

E-mail ; liudingcq@sohu. com



* 68 - b R s 2 2010 48 1 A5 9 %455 1 1 Chin J Infect Control Vol 9 No 1 Jan 2010

T LS55 VR I D A B IV S S5 1 i 95 I
AT LA S 5 0 I D5 0I5 I o (5 6 [ 2 1 D AR
E IR B [ 2 1+ 32 B I o R P 38 2 S 1A S
Holw ok T Ak, KB T3] 1 pg/mL7, H
AIE A 7 b BG it &

WM, BG S il IR R B Z A 7 . 02
RIS W R 28 B IR F-Bt 2 —. Pazos 4§
A8 5 1 1 3 Bl RAR 2 1012 28 M B R R
H: BG B TF 7t EUAE A 48 K L e e 55 e R A i 8
R CT(HRCTD) K & BB PEAE S 2 /. H
H BG AT R R A S d P e ko7
¥J10. 7 d. Odabasi 257 X3 512 Ak 40 i B = 1 A
BESEAT Y] 3 JE B BhAS M A K e RUASR » & B BG
{HHAR T 60 pg/mL i a] HoiR o #R 2 sk R 12
Wi 22 1 L TR R - R WG T 10 d B, BG {H
BRI RIS (2 78 R B TE BRI F B
—. [AE}, BG i /] T WAy fsicrk . BG K1
ERBE S HE RN 1 R JE M B . Pazos %6 5%
R BG IK-AE# 2 (2 28 M L R e £ 1Y IV
Hh s BRRESE T i T B 25 R L ) 2 i
AR B BG KB 2590367 LA H#E BG
HTCH ek As . R, BG AT LA Bl IR Bs A= PEAl
M BIT R I B IR R 2 T

kA BG R 45 S s 3R BH P 0 i 3E .
Marty S5 WF 58N RS AP T Sk AmebR . B AR &
WERE Sk A NG Sk ARt 5 S BT 25 T 2 BG 1Y
i g S, B Y . [FIE BT BG @ ) 21
YN AR BT LA S A2 1 22 B PR A T
e 3 AR B . Pazos 265 IFSE R B0 1 1) K i 15
T BIEYE BG A PHE , HU R (> 120 pg/mlL; [
X 40 24 155 fa s 6 I 4= 2% 2 il 855 1) v o 440 i
R Z AE AT R SR B — R T 2 YRI5 1) 3k R
Kl BG #l GM >k i2 Wi 17 28 1 it %95 . & 3L BG 1
GM X2 W 380w 8 & 1R 28 1 i & 5 58 A
(B, BG HBRELS R R T GM, (HIK A A 5 G
R HE B A T 6 (B PH P 45 3 . Ponton 4510
i BG FIILTE DNA (AR, ) AR 22 P B
PR YL BIL T

2 MmMiFREFRRE
2.1 B aBRAEMNARAFFRRE HEHRT

R R A R FH » A 2 10 350 T R St Pk i
JLACH =10 (9 B S BEDT AR RIS W T L Ik e Y

ESCIERER. (U0 A 22 B B 2 — R DU B
TE A PR PRI 2 9 T HU R A BE UL A R Gt
AL BT 1m SO A — 20 IR 22 (8
AR AT PR BT EURE A I » PR ARSI 2 254 L T
22 R B AT 8012 2R e (R 22 I B SR
Marot-Leblond %> 7 1 ][] 4 S e SO0 L 11 J7
T A AR ERE 1 PIHT B L R B2 Y L
% McAb FU[R] B 22 1 B B 1 2848 AH B A [R] 4t
F S T EL A AN 55 ) o A o 2R 4 A 22 8 T
IO FEAS I S0 B 22 e B T R VIR P R
BRI

TEE RSO Q= ) A I o ) R R R
BEAEEOR T EAR E R N B R RS
AR FIR ORI A I BRI TR R PR/
SLOT DT R SRR SR AR . SR
ELISA RIA 4B 26 MZ AT SR BEATRE I . %70
PURRT R TR I S5 LGk 7 EEA e FA R
B T SRR A T TR A AR A )
ESTSE AL SREN b DIEER B AW I/ E oA I R
SERETIRRR Al T2 HRAT i vl 75 S A S PR
S BAT R PR R BNRTT RO A SR
SEREBUARI AT EL BB LN BUAE I A
2.2 AWM RA TN HEERTE KK
PSP ) 77 L FEE SR SRR T 5L T 11 SR A e TVA L 20
SRR P, BRI S 2 K A ) ORI e 1Y
T2 HA B AN (.

SepEr R n] LUK BT B0 B BT (A WL 48 HLR 2
A JIWTR A A O R X R T I AE 1S T
TR 22 I B | B T SN R e A — 2 VR
3470+ A RGN LT B T 0 92 W s S el
PR BRI A IROR IO B L T 2R B
BRI SN I AR 22 e RE R 1 H S S SR
Pt MR R H # = LT IR A5 30 T DU R
PO ki SO A A TO % BB R

UTARR S R A kAR BS M AR T 1 2
AR G o T A 0 017 % TR0 U DR X 20 T JRG
B RS WA A Y By (5l T A7 S e S SR
S G o N B YR A T
RS2 G 50 A Bz S 2R [ et i 2R T
Ab T B S AT RESE BB SO o

3 STEYFEEN

3.1 RAB4 R M (PCR) AN AH DNA IT4E



e st 2 2010 48 1 H%5 9 %55 1 ] Chin J Infect Control Vol 9 No 1 Jan 2010

069.

Ky 3 FLEW A ROR T R 3N ] T S R L
SIS WA, 7T L (5 | R 3 38 22 LT
AT 6 D L A ) 43 R SRR SR % G RS
Horp LS it 7 i PCR ARG I EL 5 1Y J7 ¥ 5o i
W, Carr % i FSEH 8 i PCR FAR 2 T B
L2 TR TR IR YL T 5 R 19 .0 P B 2R 5 Jordanides' )
LT 78 91 i e g A ) L TR R G AT L2
W, B R 75 24 R SR 7005 Sanguinettit %
il O RE VBT 52 7 i PCROEFATHIN 2 Wi 22
PR B » BHPEZR N 90 %0 5 I8 A 4% 1 PCR K
RS [ b S R A R ) LD T e R T

AT BHLAT PCR ARy S50 28 1 AR £ i 05 K1)
U TCEHEBR R ARG R . BN AR ZAAE T A
SRS PCR A TN A0 45 v o BH PR 285 R0k X 43
SR I SREARAS V5 G 5 [R] B, o A 2 7 AR AR BH P
ZERM FEERN . BTSRRI T AR R
TG B TR — 0 4 BRSP4 SR
ERZERAB A, 4, RT-PCR A1 A g1k
DNA $& A 1 A & AEA I FEARE A B R FT RE
RT-PCR WA S AE T 7] AFE S PRS- 38 7= Py ik
R, 4 2 T PCR BJ5 AL L, e S 7 19 7 1
et g | R B A 45 5 5 B 38 W LA e ny T 4 1) #E
B PR i M), e DL T ) A R T8 R RTR
v,

T3EN BRAS B AL B 7 VA 5 e A R R Y R
R, A 2RI A AT A AR08 8 T Il
Wi PRy — 30 43 EU T 23 R CE N 00 1 20 i B 5 T
T3 — T WA 4 i BT EE ] EDTA-K, 257
Az PCR [ BHIEY) . 5 7 AR AR BAME 2S5
3.2 RRGABEAR BRI HEOR R
AL HE A S X 3k A G 0 ok 15 5 A AR Ry i 51
LR B AR B DNA 7 %1 (DNA microarray) ,
e R TIUE o7 P T B AH 284 AR N AR N B4R
RS T T I WS BES] . FE— & 2R
AR E IR 231 AT LA S R B AR 7 91 B AN A%
W2 Bekss . A ARAEAE S P AL IR 41 T T AR
PR = 7 O T I L S o oS g 2 S
Ze221P) 5.8 SIDNA 5 28 SrDNA [ fy Py % 53¢ [7] [X.
2(internal transcribed spacer-2, ITS-2) ¥4, £
XA PRI DA 5 DL O LR BT 5 i — RN A
PRARED RS B R G . FRII 2 DNA 458
IR 7K i W = PR P o S A S ES b i =
9 A3 B — B MR e R B SR R ST KT . TR R
TR 5 R0 A28, 159 B B A2 58 45 R 5 R [

XF L RIVA] ST R Al ) S

FHE PR R AR R I A5 B A AR T F b e [T 2 )
PRET RSB, MR 585 G ) iy 48 PRI R A
PREF AN ) A0 K gl J30 o 1 # k PRLES e 1 ¢
B R LA G A il R L TR I L AL AU 22 TR
{2 H PCR RAGHIL  BE I 1 S g0 484 i ik 2 A
ORHRE % ARME R 30 7 PR3
3.3 %k RA% 4 K (Fluorecence In Situ Hybrid-
ization, FISH) FISH # AR & 20 42 80 K LE
T AT S AT F AR Bfily b & Je B ok 1 — el
AR F A B s AL 2 HOR . LR X
F B0 M 2 AR AR T2 AR SR T A 2P TR A T R 10 5
. ORARGE AR SR AS R FL rRNA
LR B B DR D B 467 86 D9, i FISH R

T 4= 280k B TR R 19 S 3012 W B R A A 5
A R IG ABEA (= 2 M LR R e 1 AR IR 1
ZRRENE AR HEATIS W, [ BF Bl EC I S 512
HRWIFEI AR A AT 721 FL TR 1 52 5
WK AT R K

(& £ x k]

[1] Shao P I,Huang L M, Hsueh P R. Invasive fungal infection la-
boratory diagnosis and antifungal treatment [ J]. Microbiol Im-
munol Infect,2006,39(3):178 — 188.

(2] @55, URLL 15227 A5, I3 21 3L H 22 JRAG 0 X it 1t 40
Moot f B R M B i Wi (. [T ). h AR iR
Z23d5,2007,28(2) : 83 — 86.

[3] Hope W W, Walsh T J, Denning D W. Laboratory diagnosis
of invasive aspergillosis [ J]. Lancet Infect Dis, 2005,5(10):
609 — 622,

[4] Niimi K, Shepherd M G, Cannon R D. Distinguishing Candi-
da species by beta-N-acetyl hexosaminidase activity [J]. J Clin
Microbiol, 2001,39(6) :2089 — 2097.

[5] Aubry A, Porcher R, Bottero J,et al. Occurrence and kinetics of
false-positive Aspergillus galactomannan test results following
treatment with B-lactam antibiotics in patients with hematological
disorders [J]. J Clin Microbiol2006,44(2) :389 — 394.

(6] LB A, E 3008, 55, B2 USRS S AR = P 6 I 7E 2
BRSO ()] v FUE 2 A L 2007, 22(4)
119 = 121.

[7] Odabasi Z,Mattiuzzi G, Estey E,et al. -D-glucan as a diagnos-
tic adjunct for invasive fungal infections: validation. cutoff de-
velopment, and performance in patients with acute myeloge-
nous leukemia and myelodysplastic syndrome [ J]. Clin Infect
Dis, 2004, 39(2): 199 —205.

(T#% 570



b R s AR 2010 4E 1 A4S 9 %455 1 1 Chin J Infect Control Vol 9 No 1 Jan 2010 e 5 .

[10]

[11]

[12]

[13]

[14]

[15]

tomy in patients with malignant non-Hodgkin’ s lymphoma
[J]. Eur J Haematol, 2000, 64(3) ;145 — 150.

Walsh R M, Heniford B T. Laparoscopic splenectomy for non-
Hodgkin’s lymphoma[ J ]. J Surg Oncol, 1999,70(2);116 —
121.

O’ Doherty M J. Barrington S F., Campbell M, et al. PET
scanning and the human immunodeficiency virus-positive pa-
tient [J]. J Nucl Med, 1997, 38(10):1575 — 1583.

L4 XK E %, %, SF-FDG PET B40 & & R
PR R A B ], AR B A 2R K. 2004, 24 (1) : 11 —
13.

Sato T, Terui T, Kogawa K, et al. A case of true malignant
histiocytosis: identification of histiocytic origin with use of im-
munohistochemical and immunocytogenetic methods [ J]. Ann
Hematol, 2002,81(5):285 — 288.

Mongkonsritragoon W, Licy, Phyliky R L. True malignant
histiocytosis [J]. Mayo Clin Proc, 1998,73(6) :520 — 528.
Henter J I, Home A, Arico M, et al . HLH-2004 diagnostic

and therapeutic guidelines for hemophagocytic lymphohistiocy-

[16]

[17]

(18]

[19]

tosis [J]. Pediatr Blood Cancer, 2007, 18(2):124 — 131.
Bryceson Y T, Rudd E, Zheng C, et al. Defective cytotoxic
lymphocyte degranulation in syntaxin-11 deficient familial he-
mophagocytic lymphohisiocytosis 4 (FHL4) patients [ ] .
Blood, 2007, 110(6):1906 — 1915.

Kawada J, Kimura H, Shibata Y. etal. Evaluation of apopto-
sis in Epstein-Barr virus-associated hemophagocytic lymphohis-
tiocytosis [J]. J Med virol, 2006, 78(3): 400 — 407.
Imashuku S, Hibi S, Ohara T, ez al. Effective control of Ep-
stein-Barr virus-related hemophagocytic lymphohistiocytosis
with immunochemotherapy [J]. Blood, 1999, 93(6):1869 —
1874.

Janka G, Imashuku S, Elinder G, et al. Infection and malig-
nancy-associated hemophagocytic syndromes [ J ]. Hematol
Oncol Clin North Am, 1998,12(2) :435 — 444,

Shunichi K , Hiroto I, Shingo Y, etal. Autoimmune-associat-
ed hemophagocytic syndrome [J]. Am ] Med, 1997, 102:113
= 115.

(EBEF 69 7

(8]

(9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

Pazos C, Ponton ], Del Palocio A. Contribution of (1,3)-8-D
glucan chromogenic assay to diagnosis and therapeutic monito-
ring of invasive aspergillosis in neutropenic adult patients: a
comparison with serial screening for circulating galactomannan
[J1.J Clin Microbiol, 2005, 43(1): 299 = 305.

Marty F M, Lowry C M, Lempitski S J.et al. Reactivity of
(1,3)-3-D-glucan assay with commonly used intravenous anti-
microbials [ J]. Antimicrob Agents Chemother, 2006, 50(10);
3450 — 3453.

Ponton J, del Palacio A. Advances and limitations in the early
diagnosis of invasive yeast infections [ ] |. Rev Iberoam Micol,
2007, 24(3): 181 —186.

KRBT - F & B E REPUIRBOR AR TR TR B 12 W AR Y7 P Y
FERILT]. w2 2535 2007, 22(4) 1126 — 128,
Marot-Leblond A, Grimaud L, Nail S,et al. New monoclonal
antibody specific for Candida albicans germ tube [J]. J Clin
Microbiol, 2000, 38(1): 61— 67.

Casadevall A, Feldmesser M, Pirofski L. A. Induced humoral
immunity and vaccination against major human fungal patho-
gens [J]. Curr Opin Microbiol, 2002, 5(4): 386 = 391.

P EEGFL YA IR IR 26 B E ARk F L], e
KR B2 2 5, 2003, 26(9) 521 — 523,

Carr M J., Clarke S, O’Connell F.et al. First reported case of
endocarditis caused by candida dubliniensis [J]. J Clin Microbi-
ol, 2005, 43(6): 3023 — 3026.

Jordanides N E, Allan E K, Mclintock L. A,et al. A prospective
study of real-time panfungal PCR for the early diagnosis of in-

vasive fungal infection in haemato-oncology patients [ ]J]. Bone

[17]

[18]

[19]

[20]

[21]

[22]

(23]

Marrow Transplant, 2005, 35(4): 389 — 395,

Sanguinetti M, Posteraro B,Pagano L,et al. Comparison of re-
al-time PCR concentional PCR, and galactomannan antigen de-
tection by enzyme-linked immunosorbent assay using bron-
choalveolar lavage fluid samples from hematology patients for
diagnosis of invasive pulmonary aspergillosis [J]. J Clin Micro-
biol,2003, 41(8). 3922 — 3925,

Gupta V. Cobb R R. Brown L, etal. A quantitative polymer-
ase chain reaction assay for detecting and identifying fungal
contamination in human allograft tissue [ J]. Cell Tissue Bank,
2008, 9(2): 75— 82,

Buchheidt D, Hummel M. Aspergillus polymerase chain reac-
tion (PCR) diagnosis [J]. Med Mycol, 2005, 43(S 1): S139
—45.

Pryce T M, Kay 1 D, Palladino S, et al. Real-time automated
polymerase chain reaction (PCR) to detect Candida and As-
pergillus fumigatus DNA in whole blood from high-risk pa-
tients [ J]. Diagn Microbiol Infect Dis, 2003, 47(3); 487 —
496.

Buchheidt D, Hummel M, Schleiermacher D, et al. Current mo-
lecular diagnostic approaches to systemic infections with as
species in patients with hematological malignancies []J]. Leuk
Lymphoma, 2004, 45 (3): 463 — 468.

TR 2R S0 R DR B A 2 1 PR DL 800 T 1 )
AREFELY ] sP AR AR W 2 R0 B 2 2R 35 2007, 27 (2) 180 —
185.

il R, PO I A S W A T S B L) . rh
LHB W AR . 2005,9(1) ;149 — 151,



