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Progress in detection methods of invasive
pulmonary aspergillosis

MA Xinyu, YU Shihuan
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Aspergillus fumigatus is the major causative agent of invasive pulmonary aspergillosis (IPA). Patients with low
immune function are more likely to develop this disease with a high mortality rate. Early, accurate diagnosis and
treatment are critical to the patient's prognosis. The current diagnostic methods for detecting this fungal infection
are conventional mycological examination (direct microscopy, histological examination and culture), imaging,
non-media detection of galactomannan, $(1,3)-glucan sugar and extracellular glycoproteins, as well as PCR-
based molecular detection, but the sensitivity and specificity of appeal methods are low, so new diagnostic tools
and methods have been developed to improve the rapid diagnosis of invasive pulmonary aspergillosis in high-risk
patients.
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WEIREE) | 381V B I I P (1 A 2 i ) B
5y SRR (2 2B il i B T (invasive
pulmonary aspergillosis, TPA)J2 fH %% B AH 5 fifi 5 2%
Yerp i B SR P B — R RV R Y I KRR
RAK, (B &R RARIERME, HEHRE" . pAfk
HIRIER HF135%~80% . TPA ) AL 36 = L I ¢ e 10
W ANAIT AN SRR . BT A2 W e i R
B RV SR A, T R AR Y HE R
Y E R B AT IR R ME S W) A K- R R T B
RS o PRI, T RN St TR L T A ) A D
JrkdR W EE, HEifE g ki R 2 8O A
Ko Bt A, R AR EmER. 5OLE
{37 7442 (fluorescence in situ hybridization, FISH)

T O RS EZ H I BRI .
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%’f’ﬁéﬂ(European Organization for Research and
Treatment of Cancer/Invasive Fungal Infections
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m%ﬁﬂﬁ%ﬁﬁﬁﬁéﬂ(National Institute of Allergy
and Infectious Diseases Mycoses Study Group, MSG)
y‘]{%%‘l‘&"ﬁ%@%(invasive fungal infection, IFI)
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KT, GM M T 55 1 TR 22 T o B T, 2 o R T
MBI o O il 4 9% 53 A (sandwich enzyme
immunoassay, EIA)$% K (Platelia Aspergillus EIA;
Bio-Rad, Marnes la Coquette, France)Tﬁ?ﬂUGMTfL
B, HR 4S5 E 45 B (IDSA), U5 I A0 S A4 il
HVE VR (broncho-alveolar lavage fluid, BALF) 11
cut-of ffH =0.5, MZ RPN A 2R, BHHET,
B N AT T GMi 5 BH PR A g — , B
W H0.5~1.0, FEEWH0.5. A5 1k FH
P SABR B, TR E R 28 B B (invasive fungal
infection, IFI)¥g R % L2 GMBHYEVE A 2B
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R AR TEE , IRAEAEA BpHE T A
faf , AFERGAAERG . ACH . Wedq, Wk, Jfar
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W FEF oot BT g, Hoh 6% % (OD) 4 hy
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BN VF 2 HABEOR HE 32 X5 4) IIPAZ) Y5 B B
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KM DNASEWOT LGS HOT L mPCRYERE . 7EFE
Ab T FR A AE S SUTT G ) RS DA SR
A PCRAN I 5 (0 AU P4 Sy T4 3 A 1) B
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P 1G X B TR DA & o AT RE A AE 1P CRIM I 5],
AT LR 0 ) S B B 2 SR

6 XL SHRN
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Hoenigl% O8I . W AR 4 /2 & M2 C
(Triacetylfusarinie C, TAFC)/f&—Fh H B2 14,
TES AR, TR R Th AR SR, Z 12 W TARY WS
TEBAE W hr S Y . TAFRCE i 48 i 55 20 W = 2k 1Y
2RO AS () 00 Bk A (RIIR oy F i ik, R S vE 3 &
R Z—, TEREGL R b A fE E R ek, | ke
HET AR TAFC K A R IESE . R H I TAFC/ L
P48 E50 A B T A2 g B, B oA m
P, HBURE RS R S R T R R
Jil 96 8 Uk P A9 G M GE AL . OraschZE PTG
MGM 5 TAFCH G I, REEEAT B E 4w . TAFC
A/ GMAH AT E87% [ H A 0.5 6% i 18 L
(optical density index, ODI) GM#1E1E]F173% (H
£1.0 ODIA IR AE ) /Y BH P 3R A B0, BALE
TAFCHIGMMAH A A EH Tk (PPV100%, 4
P 2 g B ) IF HEBRIPA(NPV S 92%, 44524
RIS ) o AR I T B AT 2 00T X AR A
HI S AE PR SR OF ST, DA S AR #OR1E
FERIFE I AR A R B85 A B2 Wk g .

8 FISH

HHMISHIE TDNASRNAS F (R4 5 40

DA R M 5 B 4 A, AT LA R s S [ A 2 (A
¥p, ¥s, I, CH)RMCmRIE . 4, BT

G AR RIS R W A PR G 5 R, O AR S
YRR B M B B i /D o R ARt mT DR ARk
SHEFRICHEATAR I, Bl R | R R ol
BICAF Y BT (DG RL) , XA HERFR HFISH,
FISH T 1L AT 40 A4 08 1) R i (9 [ 52 FLB AL
) 5PHEE R3S 3R 4) W TE It
8 PR A A R A A 5

HHAWT S A, FISHEA FXT 2%
ST . R AR E RIS . FISHAS 451
(RIS TE] B A 35 M R 9 16 %6 (60~90 miin) ),
HJCT5 W RE S AT AL B, AT BB SE BRI
AT, =4 T A SRR FISH
JETLT MEES P2 BDNA, XWZEPCRAHFA
FIPEH . BEAl, PCREEHUE BR AT R 15t % W o B 25
5 % B KR W 52 P00 kR A B AT BT A
BA R TPCRIUEI AR . FISH T IE RLVFTEE 1Y)
FlKSF B i S8, H R B R v DU 2
671, PrRNAJE R 8O, EAiEst T Mgl T
RS B R

SR, FISHJT V& 78 AL YL 9 1912 W v 77 A — 2t
JFRME . B\, BRI E = 10° CFU/mLA
AT Y ek, R AR B RRE B A R
A BB %) 4 0 (s bk B L e R R I 4 i
(1) £1 448 B FN g R MR 40 ) B A kOt B R
3 23 B AR MR L 48 55 A I 915 55

LG FISHE AR, ([ FIDNAFRE Al e <>
BRI Z 07 i Aa gt R B = X B R 4 e 7
FURIAE 1, AT IR DY DNAKRER K
REdR AL 5255 1 e DR AR BT R e 51 2 ] i {1 2%
AU (R E PR ) o AR A B2 FT LIB IBEDNA
PRER, Wb FH s TR il B3 EL At B 1 7K fife Bl 2R A 7 4k
B, ORRARE L ICPMER . 1A, TR 4
5K, rRNAT] KPR AT 68 5K G 4% 38 B (] 3G K ik
96 h"Y, SZJliDNA-FISH 7 1 1Y 95 — > b A5 2 3 5
1% 210 B ) 2 11 I PN DR R B R f DNARR ST o ot
JRDNA-FISH [ B, f5ilt A W58 & 0 A i ik 4
P 43F, T BR88 FIE RAE S v A 40 B 4G )
Hiﬂ‘Z@fi(peptide nucleic acid, PNA)%@{W%’IEE%EF‘
I A RERIY 2 —.
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FEPNA', DNAIWH 7 H W - 05 2 B 42 9t R
N- (2~ 5 258 H &R 2o 241 B i Hh v SR e e
R AR 092 A R T g IV Y R i 12 2 3]
RWiMe 55 o PNAMKARC S AR VFIREE S PR B AT
5 RIRDNA A [ 4 47 8 FAR [ O fE B . R,
PNAA] LUAE FRCOEAT JLAA] H 354 Watson- Crick i 2 fir
PRI, 5 HAMDNABLRNAJT §I Z¢ 22 B0 |l
PNAZTFIEHPERY, HIEPNAFIEE 43T 1 H7 B o
) WE B R 32 Bk 2 R A R HE R, v R 5T
ISR 454 . S5 DNA/DNAXUEE A FIDNA/RNA
SUEE R AR L, PNA/DNAXUE A 1Y #ka & P15 2 ik
. PNA/DNAZAC H L 5L (5 L) 1 25 55 LEDNA/
DNAZ A A EZ M AT EEH . AFEEM
35 K 75 PNA/DNASUEE (AR 19 it 4% V5L % = T DNA/
DNARUFE A& 1 ff VR B, DT & PN ATRE (2
1S bp) b R Z B DNAREF (G H20~24 bp) T, X
XFPNA-FISHER SV B AR A P02, 1ok, R
e B IE B ok rP ORI BH 1k 24N HE B E g R R TR =2 T 4
AHER, WU LR ARER & 00 T 3R T A S AR
2, AR HE T rRNA R ZE R AR Fa e B L
PREL T LU 258 5 M B3R BN 5 B3 (R P 91, X e
i F A% G W FISHEL AR I 2 0 R X, 5 Hofh A 4
T—FE, PNAXTRZERAG AR A B A B, 5
DNAMIEL, KRR E, i 40 4 HiE
wWHP SIERRYESAME T TS LA DNAARTH
PNATEAR T 14 15 5 0 p H Bl P A 2 A 1 s ik
bh, SDNABMIEAL, PNALEK AR,

F Al B A% 11T % —Fh 3£ T PNA FISH
ARG &, H T B0 4240 98 2 5 A it PR
FE b (BN L s S IR R R )
Y40 Hh 5% (Biomode 2) o 1% 7 I EF X JLAP 4K i 2 J&
PR AR R B RN A 220k U L R RN T
5 il 3505 95 9 AH G 1) A BR R AT T I, 4RAE T 100%
A S R

9 #iE

IPA RS FEB AR 1, A I 5 D A 5 %
I 25 %) Bl sE R B G H 2. H RME SER R
WieeJrik . e KA AR B SR AT SR R TPALS
Wi q, [HENTABUR, JF R A% R 8
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