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1. h> 2% (Fig. 1)
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Table 1. Serological/molecular diagnosis for invasive fungal infection

Fungi Substance Method
Candida Heat labile glycoprotein Cand-Tec (LA)
Mannan Pastorex Candida (LA)

D-arabinitol
Candida DNA

Aspergillus Galactomannan

Aspergillus DNA

Cryptococcus Glucuronoxylomannan

Fungi (1—3)- B-D glucan

Uni-medi Candida (ELISA)

Platelia Candida (ELISA)

Arabinitec auto (Enzyme colorimetric assay)
Geni Q Candida (Real-time PCR)
Pathologic fungal gene diagnosis (PCR)
Pastorex Aspergillus (LA)

Platelia Aspergillus (ELISA)

Geni Q Aspergillus (Real-time PCR)
Pathologic fungal gene diagnosis (PCR)
Serodirect “Eiken” Cryptococcus (LA)
Pastorex Cryptoplus (LA)

Fungitec G test (Colorimetric kinetic assay)

B -glucan test Wako (Turbidimetric assay)

LA: Latex agglutination, ELISA: Enzyme-linked immunosorbent assay, PCR: Polymerase chain reaction

A. High risk group

Prophylaxis

Neutropenia: PMN<500/mm? for more than 10 days

*Prolonged neutropenia (>10 days) in the previous 60 days

*Use of significant immunosuppressive agents in the previous 30 days
eInvasive fungal infection in a previous episode

+Signs and symptoms indicating GVHD

*Prolonged use of corticosteroids (>3 weeks)

FLCZ p.0.:200~400mg/day
AMPH p.0.:600~2,400mg/day
AMPH div: 0.2~0.5 mg/kg/day
»| ITCZ p.o.: 200mg/day

|

B. Clinical symptom and Laboratory data

Clinical symptom: Persistent fever for >96 hrs refractory to
appropriate broad spectrum antibacterial treatment (D, @)

Empiric therapy
AMPH div: 0.5~0.7mg/kg/day

Possible FI

*Papular or nodular skin lesions (D)

*Right hypochondralgia (@)
Laboratory data : CRP 1, Al-P 1 (@), WBC 1 (@)

C. Diagnostic approach l

Diagnostic methods for Proven FI:
«Histology: liver biopsy (@)

FLCZ div: 200~400mg/day
MCFG div: 100~ 150mg/day
MCZ div: 1200~ 2400mg/day

A\ A 4

Targeted therapy
AMPH div: 0.5~ 1.0mg/kg/day

Proven FI

y

Microbiological culture: blood (D, @), liver aspirate ()
Additional diagnostic methods for clinically documented/Possible FIs:

FLCZ div: 200~400mg/day
MCFG div: 150mg/day

\ 4

eIntraocular findings suggestive of hematogenous fungal
chorioretinitis or endophthalmitis (D)

*Small, peripheral, target-like abscesses (Bull's eye) in liver and/or
spleen demonstrated by CT, MRI or USG (@)

* B -D-glucan, Candida antigen, D-arabinitol (D, @)

«Candida DNA(D), @)

MCZ div: 1200~2400mg/day

Clinically
documented FI

Possible FI

Fig. 1 Diagnosis and treatment of systemic candidiasis (1) Fungemia, (2) Chronic disseminated candidiasis)
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N2 DI REENBNS, B 2 BT B INEPE
AR DFERE G TR RBIZ BRI OB &0, JE
Fe RIS IR THRBIZWDNGIE DS BB ETH 5.

2. REEMT ARILFIVREE (Fig. 2)

MIREE RIS MM A TR R D BEEN D THA
B2 B EGYE T, REMEM 7 2 )V F )V ZIENRER
IRIRRIT H 5. BHEIL Aspergillus fumigatus DS i b % <,
RNT A. flavus, A. niger, A. nidulans 13 EN & 5 D,
PRIE RV A FTR BE4% GRS LR W TR B, 1%, s 7
ET, B REEEEZR05F:0H 5. WEEXHRT
IR IE T DR R CTHROE L 2dlICER L, ik, i
s, WhitHsE, MR/ EZ5IERIT. S 5ITHI SR,
PR RS, D, B, T, MR S eI EERAERE
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PEFD Y. Air crescent sign b IEBREMENE WA, Ehik
KO A TH 5.

Tl E BB NV 20 5 D 7 ARV FIV A DM A
DABETT, fifi, BISREE, M7z EDERDRD 5N B0, BHE
Wi TRECTH 2. BAEDHTA KT > TIIIEE,
e i in & D 7 2 )V F )L 2 DR S HEE B O B
EHMEITINA 2. 2L H < ETMIEZETCmE G2 8
IBEYEDIERIT, VR, FifPEEN S 7Y AV FIV A
MEEEBRWLER THREINZESICHEATS. T X
ISIIER THHEINZT AN FIINAZI L H I F—
TarReiduZt—IarEEZ5ET0LABKNIC
MHENH A D.

i PR B2 W B R O TR BR R E IR & R 2385 O, i 2

Prophylaxis*

*Neutropenia: PMN<500/mm? for more than 10 days

*Prolonged neutropenia (>10 days) in the previous 60 days

*Use of significant immunosuppressive agents in the previous 30 days
«Invasive fungal infection in a previous episode

+Signs and symptoms indicating GVHD

*Prolonged use of corticosteroids (>3 weeks)

AMPH p.o: 600~2,400mg/day
ITCZ p.o: 200mg/ day

AMPH div: 0.2~0.5 mg/kg/day
AMPH inhalation: 10~ 15mg/day

A 4

\

B. Clinical symptom and Laboratory data

Empiric therapy

Clinical symptom: Persistent fever for >96 hrs refractory to appropriate broad
spectrum antibiotics

cranial nerve palsies, mental changes etc ()

+Cough, chest pain, hemoptysis, dyspnea (D), nasal discharge, stuffiness, epistaxis,
periorbital pain and swelling, maxillary tenderness etc (), seizures, hemiparesis,

AMPH div: 0.7~ Img/kg/day
MCFG div: 150mg/day

ITCZ p.o.: 200~400mg/day
MCZ div: 1200~2400mg/day

Possible FI

VY

sLaboratory data : CRP T

C. Diagnostic approach

Targeted therapy

Diagnostic methods for Proven FI: Histology/Cytology: sputum, BAL, lung biopsy

*Microbiological culture: sputum, BAL, blood

Additional diagnostic methods for clinically documented/Possible Fls:

*Typical pulmonary infiltrate on chest X-P: wedge-shaped

*Any of the following new infiltrates on CT imaging: halo sign, air-crescent sign,
cavity within an area of consolidation, or other new infiltrate

* B -D-glucan, Aspergillus antigen

*Aspergillus DNA

P FI .
roven » | AMPH div: 1.0~ 1.5mg/kg/day

If not effective

_ + ITCZ p.o. 200~400mg/day
»| 4+ 5-FC p.o. 100mg/kg/day
MCFG div: 150 ~300mg/day
MCZ div: 1200~2400mg/day

Clinically
documented FI

Possible FI

*The use of high-efficacy particulate air
(HEPA) filters is recommended for prophylaxis
of aspergillosis

Fig. 2 Diagnosis and treatment of invasive aspergillosis (1) Lung, (2)Sinus, (3) CNS)
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5. 18BB- TNV OAHGHEDOHEITIET AX)LFIL
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IV. REMEEEDRE

KIA RTA > TIX, FEEZWHE]R 5K 2 W5 1 AR
FY¥R I (targeted therapy) %, B EESE VBT 1350 BR
B (empiric therapy) %, NA U A7 BFITIE T
(prophylaxis) ZH#EHEL T 5.

1. h>2FfE (Fig. 1)
1 FH;

N PHFEZDNWTIE 7))V aF ) —)b (FLCZ) Df%
O8G0 AN GBS HEER THRLL THnd 19, —
HRMERMFICB W T TR OF AL L BB
5N TN, BAE TIET S O FHi& 507
NTW%'". FLCZ Ofthic 7 AR T U > > B (AMPH)
BIXUYA hTFary—)b ATCZ) vHFEGEIND. Kl
P R O ERE AN T EIN S G EIIMA S
N5 ENLN.

(2) FEBRATOIE

ERIII U ER I A IRF D 38 EL (febrile neutropenia)
NHY, BHNS 1EMOIREHTEYE #5125
BITHIAIND T EMNE WV, BKTIE AMPH O #4573
RSN TR0, FHNRET> TW2HERT A
RIVFIN ZENEEON 2 B 5 2 kRITI1E, FLCZ O siii#
EBFRKRICER)TH 5. £/ micafungin (MCFG) ®FH
MEZEZENS.

(3) FEHRH

N1 2P HMSE T d 2 W C. albicans 52 C. tropicalis,
C. parapsilosis 75 & DREEUEIRIFIITIETH AMPH ThH %
7%, PEgRYIREED 2 L T B A1 FLCZ O fiif s
HEHHERNTH . Table 2122001 FFICFE X N7z Japan
Adult Leukemia Study Group (JALSG) O EE&%EDFE
VBB DBIRE RS . C. albicans B IMLYE T HLEAYIRAE
WEEL TWDEEITIEFLCZ 2, iRz ENdH -7z
0, MRIGEERENRE NI AL E DY 51213 AMPH 8RR S
NTW/. FEIRE DY A3 AMPH (2 flucytosine % ITCZ
HBHWIEFLCZ SN TW/e. 72720 AMPH &7
V=)V RER OO OB/ A ARHAT, 4%1F MCFG
MEMELIMHAONWTNICOEREEZASND. £
C. glabrata <> C. krusei V3 FLCZ IZ [fif ¥ 72 7= , AMPH

HEb 458 H45 FHRI6E

FZIIMCFG ## 53 RETHD. —HhT—T IV
PREDREKE & 725 T &M W C parapsilosis T 13
MCFG O%)18R13% > TW 5. £ 5100 Mk ks 25 ek
(L ITERRAEIR DeEN S 2 R 20BN DH
HEEINBHY,

FFIB IS T 5 AMPH % s FHE T 208, EME G0
BT - O E M 2D 720, FBIYEH T AMPH Ok
fek 52 Rk /2 5 FLCZ ICAE T %19, MCFG H A%
LEZS5ND. HEEITIE AMPH O MRN S X AT -
MEARNIEA BfTbI 5.

2. TAR)NFIVRE (Fig. 2)
(1) T8k

7 ARV F)L ZFE VR LGRS T S 72 HEPA
T4V —DOERNEDTH 5. Kl THEHIGEBEN
CREFICH D HEIFIERENE < 2B, EANTL D
FBi & L THERMETIZ AMPH B X U ITCZ ONRAT
bNDTENEZND. AMPH DA ZTD b H
5. T4, WK TIERERD A 7RIV FI L ORI A B
ITCZ O oral solution (J&H) 23 H & OMENH % 2.
(2) FRERADIAHE

BERBRNE T > P HRE L FETH 50, M
E, T AR FIV AGE 2 58D ] S I D FE IR0 1 5 32 W,
£ ME H 2 WITBETFZMDEEOB I E N
%. AMPH |3 0.7~1.0mg/kg/ H O ;55 E N FEHE & 2
50, MCFG bk O RN EEINS.

(3) FERRE

ASE DREHEISEIT AMPH TH D, WO PHELD B
RO 1.0~ 1.5 mg/ke/ H O s FHEN R S 1 52,
BEHETHEEINEIHELT, MRODENS O
ETIHHFEICOET 2 X TICEANS AN 2% T 57
W, BEMET ZRVF) ZIEORBOSEIITFEN LR
5. REOHEREEIZH K20, FIEEXD Hokkiakesz
BHEITRETH 5.

Table 2 12 JALSG IZ B 25 D EWE 2R, Hifs
& LT 1L0mg/kg/ HEA E DG 21T D Miakid 41% I8
FoTHO, RITIFREI BV L OWEEEZ2RHAT 5
MLl B D Z EbEbE, ARIOMEY) a5k
MAEZTHITITEE L TR, AMPH Bl TR R
Aol adfde otAMTbNTE R, BT
MCFG OHtANEETH 5.
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FEIIHRD CTTPHERARDOEBTDH 50% 2 JHE LI EIBEDRE
Bk G BT B BN RN UHTE 2. ZOEKRTDH
25X BN, T b EMNVNE <IEERIBERIC—
BEAICHER U THIRIARIZE SRR ETIc2 L, &
ENRMDE SN D ETOHEENE < T EDERKRMICE
EHTHDH. WELLZGAIETHESHEL ITCZ ©
WIR7: EITETET 203, WAL L, (LFRIEZ T
2B G RRE mEafE Z 17 S B35 T, RER
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Table 2. Targeted therapy for proven fungal infection

Antifungal agent

Fungemia due to

Invasive pulmonary

Candida albicans

Stable disease @ Unstable disease aspergillosis

% % %
(D Am-B 0.5 mg/kg div 27 36 34
(2) Am-B 0.7 mg/kg div 4 8 10
(3) Am-B 1 mg/kg div 4 13 33
@ Am-B 1.5mg/kg div - — 2
(5 FLCZ 200 mg div 14 3 —
(6) FLCZ 400 mg div 45 23 —
(MITCZ 200 mg po 1 0 2
MCZ 1200 mg div 3 3 —
(9 Am-B 0.7 mg/kg div+FLCZ 400 mg div — 11 —
10 Am-B 0.7 mg/kg div+5-FC 100 mg/kg po - 1 1
1) Am-B 0.7 mg/kg div+I1TCZ 200 mg po - 1 10
12 Am-B 0.7 mg/kg div+MCZ 1200 mg div — 0 —
9 Am-B 1 mg/kg div+5-FC 100 mg/kg po - — 1
) Am-B 1 mg/kg div+ITCZ 200 mg po - — 6
(15 Others 2 2 1

From the fact-finding questionnaire developed by the Japan Adult Leukemia Study Group (Yoshida M et al. Reference No. 17)

n=125, (a) stable vital signs, (b) unstable vital signs, pneumonia or hepatosplenic candidiasis

—, Agent not indicated in the question
Am-B, amphotericin B; FLCZ, fluconazole; ITCZ, itraconazole; MCZ, miconazole; 5-FC, flucytosine
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Minoru Yoshida
Fourth Department of Internal Medicine, Teikyo University School of Medicine,
3-8-3 Mizonokuchi, Takatsu-ku, Kawasaki City, Kanagawa 213-8507, Japan

Invasive fungal infections (IFIs) are a major cause of morbidity and mortality in neutropenic
patients with leukemia and those undergoing hematopoietic stem cell transplant (HSCT). Two major
IFIs are systemic candidiasis (including candidemia, chronic disseminated candidiasis and pneumonia)
and invasive pulmonary aspergillosis. Recently, the incidence of the latter has been increasing. Three
levels of diagnosis are specified in the Japanese guidelines for the diagnosis and treatment of IFlIs.
Proven fungal infections are diagnosed by histological/microbiological evidence of fungi at the site of
infection or positive blood culture (fungemia). Clinically documented fungal infections are diagnosed by
typical radiological findings such as halo sign on chest CT plus positive serological/molecular evidence
of fungi such as Aspergillus galactomannan, f3-glucan or fungal DNA. Possible fungal infections are
diagnosed by typical radiological findings or positive serological/molecular evidence of fungi. For
patients with high risk such as those undergoing HSCT, antifungal prophylaxis using oral antifungal
agents 1s recommended. For possible fungal infections, empiric therapy with fluconazole (FLCZ) or
amphotericin B (AMPH) is recommended. For patients with proven fungal infections or clinically
documented fungal infections, targeted therapy is warranted. In case of candidemia, the best choice is
FLCZ (400 mg/day) or AMPH (0.5~0.7 mg/kg/day), and for invasive pulmonary aspergillosis, a higher
dose of AMPH (1.0~1.5mg/kg/day) is indicated. Micafungin (MCFG), recently licensed in Japan, is an
active agent for both Candida and Aspergillus. This drug seems useful for empiric and targeted therapy
of IFIs.
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