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Invasive Aspergillosis

SO SA RS MESFTEY i
237X L

AU oA=L FXLF (invasive aspergillosis) 37], EY F FABAN AE3= AspergillusS
Aol 23] FLE F2 HYFHo] Adtd FAAIA LAY 195330 AYA olAmzgsA=
o] AFLE 7Z|ed olFE FHE T8 FHHE AYUA ok vEdRAFL AAHoE FlEo &
Tl YA olEH2dF2Fo] F7HEE AL HT F7)0)4, FTEEA] FPA 8, HRA4A N G
A YA 5, AIDS A 59 F7IZ QA3 Yo JAld FxP/} FF3197] wiEoltt. g, 3
U olEVEPFAFTE FolF J4FEe] 1T IS Y% G AARPHo] flo] AYE Y]
7t o3& B oY} A8 E dlHIE AFEEo] vl$ Fol A7 g1 Qi)

1. &gl

%, 371, F 4 AQAN<= % 2006F Aspergillus spp.7t EANBIAIT A. fumigatus, A. flavus, A.
niger, A terreus, A nidulans ‘5°] UANA FEE FLSIL o|F A fimigatus7} JAYA ofxrvd=2dF5A
%9 90%E L.

2. 8 ¢

Aspergillus spp.2] X2} (2~5 pm)= AXT FRNME F7]H3 AEo] 753t F7] Fol [
07t 2 EF71€ $8 AAZE FUEH1 &89 A¥Y F£€38 AH, Zdoo| AE E3 A=
=012/ . BY7|do] BRI Aol e GHEEI|Y ofAH =P FAF (aspergilloma)S Yo7
AH7]50] Asta FAAI= XFHA JYA BHFL ot

3. ZdE Y MUE

YA oliH|EAF2FLE X 93} W w2t GAEo] o)t At 71X AEE HAEI) IS
9ol & LE, APEE2 Table 1, Table 29} 2t}

4. Y OolAHEZHFEAZC 2/

AU ol =¥ =D FEF 2 oF 8090%c HE WA 1 99 & RYg AW =
(Table 3).
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Table 1. Incidence of invasive aspergillosis in different host groups

Underlying disease Patterson TF n (%), N=595 (%) Denning DW (%)
Leukemia/Lymphoma 169 (29) 5~24
Bone marrow transplant 194 (32) 4~ 9
HIV/AIDS 48 ( 8) 0~12
Solid organ transplant 52( 9)
Kidney | 0.5~10
Liver 1.5~10
Lung/Heart-Lung 19~26
Chronic granulomatous dis 9( 2) 25~40

Table 2. Crude mortality associated with invasive aspergillosis

Patient group No. of cases Crude mortality rate (%), range (mean)
Pulmonary aspergillosis
BMT 254 33~100 (90)
Leukemia, neutropenia 407 13~100 (77)
Renal transplantation 63 0~100 (70)
Heart transplantaion 64 11~ 78 (50)
Lung transplantation 13 50~100 (77)
Liver transplantation 61 57~100 (93)
AIDS 115 36~100 (81)
Aspergillus rhinosinusitis
Leukemia, neutropenia 90 17~ 85 (66)
Cerebral aspergillosis
Immunocompromised 141 86~100 (99)
Nonimmunocompromised 15 0~ 17(13)
5. HYYd

1) &7 oAl 2LUAFEAZS (Invasive pulmonary aspergillosis)

gAzo] weh WY 57) okaAZPR2ZY BRI Holst ek WA o] Astslo} U
42 24e Ao glu 343 okaislo} 7~14d Tl AlshAl Aok

34 7A9 Aol Bake) of 25-33%00 4 27|E Solg Sl glu Aol APstRA
Aol Uehdt), B, 714, %, A8, 352 59 T4 e & Atk 337 P23 Bl
g0z WA 4 otk TR 228 Bl vebd 4 9tk FF (cavitation)? F2]

=23} =



CE

I\
I
i

Table 3. Classification of invasive aspergillus infection
Infection associated with tissue damage, surgery, or a foreign body
¢ Keratitis and/or endophthalmitis
* Cutaneous infection (e.g. burn-associated aspergillosis)
* Operative site infection (e.g. prosthetic valve endocarditis)
* foreign body associated (e.g. Hickman catheter or other iv line or CAPD catheter)
Infection predominantly in immunocompromised hosts
* Primary cutaneous aspergillosis, especially in leukemic children
+ Pulmonary aspergillosis (acute invasive, chronic necrotizing aspergillosis)
* Airway aspergillosis (invasive aspergillus tracheobronchitis)
¢ Rhinosinusitis

* Disseminated aspergillosis, especially cerebral aspergillosis

AgH H7] 2% (pleural-based wedge-shaped lesion)2] - SH A Aol 2HA 5% (nodular
shadow), &5 HA] (cavitation), | XA} 733} (alveolar consolidation)ol|A] A|Zko] Aol wz} 22 24
L PAs= HES AFPZHQ Aot FH Y U= FFHAMA ARRAA BAAE YErd
T At} 13 Y high-quality CTE &3l 'halo sign' (small nodules and/or small pleural-based lesions with
straight edges and surrounding low attenuation)S 735t £7|o] JdE HE 5 AT AlZke] A|go
e} 2AEL F5 S A8} 'air crescent sign'S Y 4 AT} Halo sign¥} air crescent sign< I YA
olAH|EdFAF2 EAFQl AZA0|X| Tt Mucorales, Trichosporon, Blastoschizomyces, Fusarium -] A
= Yehg 7 AN

vbA] 48 & =57 2AEtIL AIDS, chronic granulomatous disease, 3xxH, I T, ZHZEo|=

g ALgsHs BRI BT 5 ok
2) AN oAHELAEA B2H|4Y (Invasive aspergillus sinusitis)

FA ¥u|73ELe 35T FAaFolY 5014 FAA F2 LA AZF7]0]d] AP A=
S 24 ) v B AEL ko] ARQA S} AV 17T Aol R BA™ 4 Qi) ok
H2232 2u|7}de] 7HY B2 922 4. flawusolt). 54 AYUA olxd|EZF A Ru|ge] 27|
ZAe H|Eo|FHola B A AlaA TEo=E AZEHA do 2, 55, &8 o] =% T4
o1 &, |7} FF, AFFo] HHE F Q. o|FFH LA R E POl AY TY S
B 4 glth IAYA o FALS 77N (palate), e}, H TOo= ¥wo] FFE 4 AR Fu|FFRt
Susles ZA9E Bl g9 A Ao E = AlFA AEHY 8ol ofHY. CT &=+ W o
3+ (bony destruction)d FHZFZ 02 FYo| 5 ZF o]l MRI &7 Tl-weighted scano| A= Al
A Bu|ZE o} v)egk AZA0)X] 9 T2-weighted scanol A= AMlgA] 8|73 Aol H|s] ZAE signal in-
tensityS = T U}
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6. & &

AU oA 2D F2FE SRR d4Fo] gl wE3 A3 HAPHo| glo] o] ull¢-
€. &S AHMA = 2AHAPE o3| "ol dAIHo g Fxle] FE7) Y53
7} Bol AldE7| 7 o3 497t Boh. WetA, EORTC-IFICG (Invasive Fungal Infections Co-

Table 4. Proven invasive fungal infections (Moulds)
Deep Tissue Infections

Histo/cytopathology showing hyphae or spherule (filamentous fungi without yeast forms) from a needle aspiration or
biopsy with evidence of associated tissue damage (either microscopically or unequivocally by imaging)
OR Positive culture obtained by a sterile procedure from a normally sterile and clinically or radiologically abnormal

site consistent with infection.
Fungemia

Table S. Probable invasive fungal infections

Defined as at least one criterion from host section
AND one microbiological criterion

AND one major (or two minor) clinical criteria from an abnormal site consistent with infection.

Table 6. Possible invasive fungal infections

Defined as at least one criterion from host section
AND one microbiological

OR  one major (or two minor) clinical criteria from an abnormal site consistent with infection

Table 7. Host Factors

1. Neutropenia: PMN<500/mm’ for more than 10 days.
2. Persistent fever for >96 hrs refractory to appropriate broad spectrum antibacterial treatment.
3. Body temperature either >38°C or <36°C AND any of the following predisposing conditions:
a. Prolonged neutropenia (>10 days) in the previous 60 days,
b. Recent or current use of significant immunosuppressive agents in the previous 30 days,
c. Invasive fungal infection in a previous episode,
d. Co-existence of AIDS
4. Signs and symptoms indicating GVHD
5. Prolonged use of corticosteroids (>3 weeks)
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operative Group of the European Organization for Research and Treatment of Cancer)°l| 4] "Proposed defi-
nitions of invasive fungal infections"& A3} &3 (Proven), % (Probable), 7}'5 (Possible)2] 3%
7= Y72 (Table 4, Table 5, Table 6, Table 7, Table 8, Table 9).

AU ol =24 72T AHAR A8 E M 27|30 % 277|287 Fa38T) 27)
S AN IEFFe] A7 =2 FAE oz AFAA e XA digh AEAAP) =8
o] & ZloJt}. o]2{g ZHA}ol= galactomannan, PCR, CT F°] XFH}. 2 of2H2PdF 2359 9
g0l U= BAEE HIFLE galactomannang A7|H 02 AAlsh= Ao] 27| do]| Ego] At}
© HilEo| %It} Galactomannane YA o}AH 2 A FAFA] BH|E = Aspergillus A XY JRoZ
sandwich enzyme-linked immunosorbent assay (ELISA)E ‘U743 5 ity @AYo AE o=z
ATolA RFE 92.6%, 5°1% 954%2 83 HAIZ ®Basla ot

7.0 &

AU oA FAT ZHE Ado] Je FAEL oY BE, A5EZR e FF1) g
85 Y3t= Ao| Fo. 50l oy ol = ASHA EF 77 B4AE FA=o] AAHEF =
SHT AL T3 7ZH9] ¥2lo] €t} Hyperfiltration?] AFHE, 3] laminar air flows YA o}A 9
EAF2FY AEE A2AE F U

5 T7F FAaE FAEANA Ad 2087 FRAFA Aol ARE/JAX T dutE x5l = o}
Ax B2 =40] Atk Bow F°] 60008 XS X33 30712] ATFE meta-analysisS A 3§
A3 azoleA| FXAAZ AFHE AT 750l amphotericin BS] Algo] #4801 AFTAT}
o|2 QUFH Algo]l FASIT Bt JAFAES AFAEY wet ndFFoAE ey
= Al3d= ZAo| FHE3 )t} (Table 10, Table 11).

Table 8. Microbiological Criteria

1. Positive culture of a mould (including Aspergillus spp., Fusarium spp., Zygomycetes, Scedosporium spp.), C.
neoformans from sputum, BAL.

2. Positive culture or cytology/direct microscopy for moulds from sinus aspirate.

3. Positive cytology/direct microscopy for a mould or Cryptococcus from sputum, BAL.

4. Positive aspergillus antigen in BAL, CSF or = 2 blood samples.

5. Positive cryptococcal antigen in blood.

6. Positive cytology/direct -microscopy for fungal elements other than Cryptococcus in sterile body fluids.
7. Two positive urine culture of yeasts in the absence of urinary catheter.

8. Candida casts in urine in the absence of urinary catheter.

9. Positive blood culture of Candzﬂa Spp.

10. Pulmonary abnormality and negative bacterial cultures of any possible bacteria from any specimen related to the
lower respiratory tract infection including blood, sputum, BAL, etc.
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Table 9. Clinical Critena

Major ' Minor

Lower Respiratory Tract Infection

Any of the following new infiltrates on CT imaging: 1. Symptoms of LRTI (cough, chest pain, hemoptysis,

halo sign, air-crescent sign or cavity within an area of dyspnea)
consolidation. 2. Physical finding of pleural rub

3. Any new infiltrate not fulfilling major criterion

Sinonasal Infection

Suggestive radiological evidence of invasive infection 1. Upper respiratory symptoms (nasal discharge, stuffiness

in the sinuses (i.e. erosion of sinus walls or extension of etc)
infection to neighboring structures, extensive skull base 2. Nose ulceration or eschar of nasal mucosa or epistaxis
destruction). 3. Periorbital swelling

4. Maxillary tenderness
5. Black necrotic lesions or perforation of the hard-palate

Central Nervous System Infection
Suggestive radiological evidence of CNS infection (i.e. 1. Focal neurological symptoms and signs (including focal
meningitis extending from a perinasal, auricular or seizures, hemiparesis and cranial nerve palsies)
vertebral processes; intracerebral abscesses or infarcts). 2. Mental changes

3. Meningeal irritation findings
4. Abnormalities in CSF biochemistry and cell count

Disseminated Fungal Infection

1. Papular or nodular skin lesions without any other explanation.
2. Intraocular findings suggestive of hematogenous fungal chorioretinitis or endophthalmitis.

8. Al &

U ofAHELDFAFTLE XS E A B2 AY 100%A ALgsAl @t @zl YA o
H24dF23F2] X5+ Amphotericin B} Itraconazole®| AF&% 31 ¢t} Amphotericin B2] X85 AEE
< = 34% AHLEo|1l itraconazole®= A3ttt Amphotericin BE| F2H8-2 ZAA]7]7] H3l Lipid
formulations of amphotericin Bo] 7W'&E Qo0 7FA o] LAl x| g &% v|$slt) T3¢ 24l 3+
ZRF5 252 ANA kA= amphotericin Bo|t}. B.F 149 0.8~1.0 mgkg® X531 TF T 4o
Z BANA = 1~1.25 mghkgE X ETT} AlF5Ad0] FAI7F HARE AF95 0] =&o] "t AHAF)
3 A5 8&FZ olF FYEHA] FAhoy A3 wet 2~2.5 g2] amphotericin BE F4317| = gt
Amphotericin B&] x| & 39| itraconazole 743} 2% (concolidation)?] A% 7|%E 3t} ZAF+5FA7} 75
kil F7]5°l +A7F 912 cytochrome P-4502] thAlel| FojE 5+ <FA| (e.g. rifampin, phenytoin,
Phenobarbital, carbamazepine)ES Tl UA| BTHH itraconazole= X EE A= % Ut} AU
itraconazole 400 mg ti.d.2 4¥3F 5 ¥ 200 mg bidZE XET F Aok 4 A AFHS L A=

0|
r
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Table 10. Categories of risk groups for systemic fungal infection
Low-risk patients
PBSC autologous BMT
childhood ALL
Intermediate: low-risk patients
moderate neutropenia 0.1~0.5"10”/L <3 weeks
Lymphocytes <0.5 “10°/L + antibiotics, e.g. co-trimoxazole
Older age/central venous catheter
Intermediated: high-risk patients
colonized in >1 site or heavily colonized at 1 site
AML/total body irradiation
Allogenic matched sibling donor BMT
High-risk patients
neutorpenia <0.110°/L > 5 weeks
colonized with C. tropicalis
Allogenic unrelated or mismatched donor BMT
GVHD
High dose cytosine arabinoside
allogenic untreated BMT
steroids >2 mg/kg for 2 months or 1 mg/kg + neutropenia

Table 11. An initial antifungal strategy

Risk group Prophylaxis Pre-emptive therapy = Empirical treatment  Targeted treatment
Low No Yes ? Yes
Intermediate |
Low/not colonized
HEPA filtered No Yes ? Yes
High/colonized Yes Not relevant Yes Yes
High Yes Not relevant Yes Yes

& AIESHAL 5~10Y Foll EF & &RIE B Aol Fr
HE 2 A Eo] 7LEHY AsaF i A7 F3EHI Q=] Liposomal nystatin
(Nyotran), Voriconazole, Posaconazole, Terbinafine, Caspofungin &°] 1t.
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Table 12. Factors predicting a poor response to therapy

Leukemic relapse

Persistent neutropenia

No reduction in immunosuppression

Diffuse pulmonary disease

Major hemoptysis

Delayed therapy

Low doses of amphotericin B, especially during neutropenia
Undetectable or very low serum itraconazole concentrations

Lack of secondary prophylaxis during another episode of neutropenia

Histological evidence of angioinvasion

9. 0f ¥

YA ot AW ELDFAFY AT ALY HAAAH L 7|AE e HEZt 7Y T8N dlE &
H ZrolAlo| v Fo]AlE AT BAA YA ofkH|EdFLEFo| o™ o 57t vff- v
IF7Y 71 EHAY HAYo| Ax|HAH o7 Fof H YA olAHEDFAFTS HHOJ
A5t A= BANA APGES 95%7F etk B3 7] Xdstq X 538h= Ao] vi¢- F83}

o FES el E 84 Table 129} 2}

1. Patterson TF, et al. Invasive aspergillosis. Medicine 2000; 79: 250-260

2. Denning DW. Invasive aspergillosis. Clin Infect Dis 1998; 26: 781-805

3. Denning DW. Therapuetic outcome in invasive aspergillosis. Clin Infect Dis 23: 608-615

4. Prentice HG, et al. Towards a targeted, risk-based, antifungal strategy in neutropenic patients. Br J Haematol
2000; 110: 273-284

5. Bow EJ, Laverdiere M, Lussier N, et al. 41 ASH Meeting. December 1999
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AMedistal o Aoist sty

2 @ &

OLAH|FLAFAF2 AN Aspergillus fumigatus, A. flavus7}y 7VE E31H, A. niger, A. terreus’ = 23]
o|t}. Aspergillust= ¥ ), AF8 & J4], Axbv] L A Bon, Alge] &7 (7ks7], ooz
o] duct)oll = Ut} F7] Fol EAPL gopdo). ARl 7|58 EAE Y8 A+ g =3
o 28y, 3T 24F (FY 38 89), 2" Rol= 589 9 UA) = A AA AEF
o] A7t}

H YA B oA FAFLAFTE HYUS BT JAHNN TFTF TAFT BAY 7] 9]
Ale B2 FAP) ofiHFAFL0 FHo| YT o] 7o JMEF FAPZO|A UL o} AHF
A5 AR|71 77k RO X W HEFoR Jdet oA X7} BAIAY, FAMEY] 37171
7] AHE TEA HE HEFoE AN E .

olAHFAFAE AT ou|e 7]3] AP EE 459 WY wepA 4ol tEg. AF
e HYso] "o AP A BAs=H|, B YA FAPF AL HEE FYAL &9,
dAo] A A A7)0l HA 7 AT 53], TFT FET0) 2F o] F AFHE BA= ofkHF

T2 2% s TFY ABA0] FoH, T o4 ALY ZAfol= T-HEY Aoy 553y
o|2l¥o] IFA olAWFAFTLAF AFEUAT B

A ol EHFAFAFTES TFVIZ YT Jdo] 34 ASA ¥ ol2W=2ZAF 23 rthinocerebral
aspergillosis, ocular aspergillosis 52 Y279, JdPsHH Al HAA o, A1, 7+, FFol HHE
=L

T XA AR = CT ARRA 71E-dlo] fALE TRk 23S & T Joy, g2 238 F
1ol air-meniscus signS B  Ath 22y gk o 2 H{E U FFol= HARAEH HAES
2T G| ot 383 G H, FulFe HHE AP =3 AYHE 4o FAE
38 et 18y, ©o| @A Pseudoallescheria boydii, fusarium, altemaria®} 2. o] H|dhe] Z 284
A AAEo 2+ Eo] oYL,

AEA ofAHFHFAFL amphotericin-B (1.0~1.5 mg/kg/day)Z X & 3t} & Zol|= amphotericin]
=AE Y9 4 3+ lipid complex amphotericin (1.0~4.0 mg/kg/day)”} A| &= 1L )t} AmphotericinX] &
2 A7) 4P Y39 = itraconazole (200 mg, 2 times/day)2 X & 4 U}

- 244 -




g5 ol AH| 2L F2AF (Cutaneous Aspergillosis)

Fotoiesta o) @it 33zt
P

O}AHEAFAFL aspergillus 59 AF FFl o AYS Lo, BF AMNAME d=
Fsl WA= gEr)A 34, AUl FFHAAA SRl st A7, ol BAE
AWl FAHS YehE 43¢ 5ol Atk Aspergillus 2] #E& A F7HA] 9009 Fo] LHHULH,
Ao ZAEHE o7 = A2 A fumigatus, A. flavus, A. niger, A. terveus, A. glaucus, A. chevalieri, A. ustus, A.
nidulans®) 8%Fo\t}. o]|F 53] A. fumigatuss HAARFANA, A flawse AL 5 BN 3 o
FTOoE LA |

9] B o} AH| 2 A FAZ (cutaneous aspergillosis)< 53| aspergilus 5] Zl¥to] ¥F-o| A5
U= 492 9oln, 9y 3402 Y g Ao A3 I olRFEdF AT B

Ag FAH ARy FAFH AFQIAY == FE T8 J5FE AEHA €9 FHZo= human
immunodeficiency virus (HIV)oll 2288 SAPNAIN 71332 =3] YEYA| Bell @Wet HVinfected
cutaneous aspergillosis®} non-HIV related cutaneous aspergillosis® “}77|%= %}, HIV-infected cutaneous
aspergillosis®] Y@L AZA] adhesive tape dressingS & 4 U], ol /=S 3 7o £255
Ao g Eo]xo] H&AHo| o) HFe ZHAF o] WARAY T Ho| Lo 23l asper- gillus 7
o] R&xlo] FXo 74AL Yo 7|4 ). Non-HIV related cutaneous aspergillosisZ+ M2}, Al
of, ¢}, I T 7| ol FAE] AP S EH.

Hyo] 749 S doe v I F4eEE AR Uit ] SolFA AAoE Y T
A 2 A == ek A8 gAFAY, e 5o F4 WA ofFA A HE e &TE-
XA UL Hole A ¥WAE FAIY A Hue e A gFAAe Ad=
BY 4 U

M| Z2stH o 2 t& A4 XA gade 28 78T BoFAo]l SFAH0R= ¥
AaAgo] gl AEA IR olAHEAR 2T T dAH] 7 ez Ha, B ded Fof
T4 wrgo]l A F Joy, A=rt AAY B FFFoNM = T3] B2 aspergillus wAE #
23t 4= 91t} Gomori methenamine silver stain & AA] FAHE A4 £X¢ 4% s R dAE &
23 9o, =27 aspergillus®] fruiting body (AH2A)E FEF 5 Aot JAK S A5
mucormycosis, cryptococcosis, phacophyphomycosis, ecthyma gangrenosum 3¢ THE AP 7o) TQ
5, Ag2 A9 vjgy ZAFALE & 5 QU

Ag2E 7|80 z2tx Jd ¥ we} k] ztol= YAIRE, A AA|p FRAFAY A=
st 4 ot PR FAZ= amphotericin B A AFALZE 71200, 1 2]9] flucytocin¥} amphotericin B9
B8 nystatin w7 4|2} amphotericin B 3 rifampin &} HAo] -8 4+ At} FHZ itraconazoleZ A&
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Ao 2 A8 o7} Bus AT amphotericin BE Al =dls 2o B A7 2931t}
Y& ofiHEadFAFe JU Hive ddFHE3 X9 g H# e X)) 947} B35 o]
AT

& 10 F ¢

1. Hunt SJ, Nagi1 C, Gross KG, Wong DS, Mathews WC. Primary cutaneous aspergillosis near central venous
catheters in patients with the acquired immunodeficiency syndrome. Arch Dermatol 1992; 128: 1229-1232

2. Mowad CM, Nguyen TV, Jaworsky C, honig PJ. Primary cutaneous aspergillosis in an immunocompetent

~ child. J Am Acad Dermatol 1995; 32: 136-137 .

3. Isaac M. Cutaneous aspergillosis. Dermatol Clin 1996; 14: 137-140

4. Burik JH, Colven R, Spach DH. Cutaneous aspergillosis. J Clin Microbiol 1998; 36: 3115-3121

5. Murakawa GJ, Harvell JD, Lubitz P, Schnoll S, Berger T. Cutaneous aspergillosis and acquired immuno-
deficiency syndrome. Arch Dermatol 2000; 136: 365-369

6. |V, A7]|5, o|B4. FF &S Holt €84 IR ofAHEARAF 14, A #E
3] 2] 1996; 1: 107-112

7. o|A|¥, olsd, ¥PE, FA7]. B TR I FAolA GG 4B N olaH=dF
23 19, 37383 X] 1996; 34: 350-354
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$E& 7] olAH|EZAFAZ (Pulmonary Aspergillosis)
~Fe=IN Y A BAT S AAZAFLEE AT

Mgosta oohoyst vohataa

4 7 3

olxH|2dF e &, HHlgn| v ol 37] FoE BXT, 53| 4 fumigatus= 37] TOl
1~207i/m’e] Eeujdo] 7Fsd ExP7t g AEE 8 AY FRA T3] YAHE doltt. of
PR AL F7|IE T FUsHH 2T, XA V)= 2~35 yme E ATV|ER SojE 7 U
t}h. A. fumigatus7t 7F8 E3F A1 FFolW, 4. flawus, A. niger R A. nidulans 5 X H3 APl B2 A
o 71},

olAH|EAF 2o o7 TF7] AT A WHV|T R A mEr 2HEHD, FEAo] of
2H| 2228 FH3E A5, GAIA S 35 EHS o)A i It AgoA I
o] &g 4 AT} T éﬂ% 1 FF°] AU TP FUS T JAHS o]Fo ofkdH=4d
F22F (aspergilloma)©] B4 5 Ut} W HHY]5o] Astd AN = JFA oW ELFET
(invasive aspergillosis)©|\ TH3 FHAMF HHo| LA = Jof g FUT of=d| =24 F20] i 3
gl ¥k3-o] Hef2 7| WX A2} (IgE-mediated asthma), 2714 #|83 (hypersensitivity pneumonitis, extrinsic
allergic alveolitis), 28| 27|A] olAH|2AF2A FH]FR (allergic Aspergillus sinusitis), SN E 7|4 7| LA
3 o}AH|24FAF (Allergic bronchopulmonary aspergillosis, ABPA)°] YER}7 | = g,

o] ZoINE o5 S 2B 1 FIA HEHA Y27 AV FA2714 7| BA

olAH 2L FAF (ABPA)S TAHLE 7|E3 .

OtAHEUFRAZ

Ad HY S| AEZZ}ZulE (histoplasmosis), '3 A% (cystic fibrosis), 5%
ABPAO] 2]3l] FF (cavity)o]l A2 A%, olAH|EAFA7 O FFAA AE F o
A3 FL& AFo] IA 7 Folg] (fungus bal)E FA T s AT ¥ IaA
c}. Ago] E3F FAo|t)

2. AL OlAHEURAZS

R Fol ofs) whgse, HulEe] W7 Pael @ 22 o] Y Bugo Ak &
27 paZ3} 2L WAY)S As BN Lojuyn), ojan2d2ar) JlBAE S Aastd Y,
150}, AN 2304 2R, HEF 5 Yozn) wulo] ABPASH L2714 ofARzgRA
2u| 5P o] thg F&oly HAZF S Yojuhx] Pt
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HEXZ x ' x TE7| OfZHEZLURLF (Pulmonary Aspergillosis)

3. 2H9 ZAMY HH

ofy- =% FHY HHoE Tk, €IS TF 5 UH A% BAY A HAA HEAE, 7557,
AT, WA #8755 oA 28T = Utk AMAM3] AFsy 3543 B AT L, A
THE, 713, 348 AR, A8 79 T80 AT &5 WA AAIA A3 FHA wHR &0l e
Yl ofAHEDF2FS AT T Utk T ol EHELAFEFAA AIF el FLaFoE I
3= FHIZE YENE o AN 384 B HolA ofivd=d T2 3 &, Awd, FoFA4
Hh3-2 #ZY 5 AN Amphotericin Bol| ¥H5-3= B-5= o Ao E g5 AT W2 F
A &t} BY A5E dod|= UAE A s Aol 583515 FAA| | dkg-o] fIAY ¥Rl &
A3} 5o} Je Bl FEAU AAE 2T F ALY,

4. OLAHZZZ A0 O3t 7| RX|HA

71FA A4 Bzpe] Ho 25% A 471R] ofAH|Ed F A0 E3F ol digh HFIAA o A
S HRATP, o]FA| 7|FA| M4 Al HFEGAA| P A ofAHEDF 20 ZAE ASRE FHHE
74-9-o) = ABPAS 78R HIEA] XFA|7|= Ao] T38|t ABPAE HZE3F 82 ¥ &449
S HASE A1 5 e A@o|7|d 7] do] vfg- F83517] wZolth

olAH|2 AR 2o 27 HA] FAo|A By T FES= AR Alternariat Cladosporium ~5-°])
i3l IgE ¥H-2 Hol= ATk BTh

5. APld HIH

Ao| o= Helo LAE A. fumigatus\t A. clavatus©l| 2|3+ malt worker's lung®] tE 21 djo|tt.
Mol 2 o] 8317 3] Hejo] Ao] YAlE FHF= £ o] Agtal 11 IAE FUs LT
o} A3 A4y A7) ¥EFo] HIEo| dojuy= EE=r] Adoln.

6. L =7|Y OAHEZFA FH|SH

ABPAS} FAGE WS A|d v|RH|F AFC = v|EFTH 71 (crust)’t BEHIL FH]F G AL
o A olAHZ2AFA7) FAEHY, Ao FTAH, Charcot-Leyden crystal, A. fumigatus®] oA} 5°| &
et 2714 A7 v 5H]) 59D (allergic fungal rhinosinusitis)©) 2115 3}, Alternaria, Helminothos-
porium, Rhizomucor S3} Z& Thg o] oJsjy = LA}

AP 27|14 HNBo] A3 A HAFE (mucocele)d} TS AL HA Hi I717F AR o}
2} AAF Fu|FE ‘AW Hol H S5, 34 A8 As A WY, 39y, FHAS v 8F
59 F4o] Yehdt} F430] AsA|qt o] AFH Z3F L 3= FAE {Tk

ZF EF IgES 8H I 5ol IgE7t T71H59] Aoy, F = v|ZFA o digh R gRA|
ol FAdQ] otEy 7}t FRkE 73971 BT
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Table 1. Features of five stages of allergic bronchopulmonary aspergillosis
I 1 I11 IV (steroid vV

Stage (acute) (remission) (exacerbation) dependent asthma) (fibrotic)
Total serum IgE +++ + -+ ++ i
Precipitins + +/- + ff i
Peripheral blood eosinopilia + - + - =
Chest X-ray abnormalities + = - + 4
Serum IgE-Af + +/- + 4 fm i
Serum IgG-Af + +/- + Hf= =

From Greenberger PA, Patterson R. Ann Allergy 1986, 57: 444-452

S BN ERE RSN

o] AL QHA RFou It EF T FHE 2R
% AT o] ALY

5 A
Qolut M 7R} 2E AFA Hu)E 2o o3t W Ru|5A T}

7. el 27|19 7| &XH OLHEZFLAS

1) %

1952'3 Hinson 5°l & HZx=2 B E o|F B Fd7l HisHoy vrA 7|AX| -4 3z}
1~2%, ZHZo|= o]&EA] H4A 3xte] 3¢ BAIS ¢F 10% W2 BaEo] op’. IUjo| A+ 1983
doll Hx2 BIUEYS oA EdF 20 ZH2AE M #xbe] oF 6.7% AHEoA WAFT= B3
AT,

S 9 vl 23, o ABAAMER] AT F oy, Ui/ HAd7| Doy ARl A iy 5}
40~50t2] olEy] Fx}o|A RGE = 74971 Bil, ABPAR I ¥7] A 5~10d AEe] 7|HXHA]
H o] ol Aol BFo|g’ i J1FA Lde] o] & dorug #dxr) dAg Z¢ e
71 FAYE AAE & Bolof g},

714, AW, TFEBL el 34 T ALY B4 ohsle] 24, TR M AAIA 72
1857, T8, Az 5o Z4o] 2tk w5 olge] BxjolA Agto] glon] Aate] A

.
o) ol ©r] AR 227 B 4 ok Wy Ago

g, 718X YF dgd TEAE BIL F A3, Dol o
ME82 A% Hue HgAe) 274 BRY F Uk Patterson S YA Pl G} s
FESIE ST (Table 1)% T2t} wAlo] Wt d&H oz Adshs AL oy Ak, weld
g whgo] Alzko] weh WE 4 Aok
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3) YA AN = 4oA

g 7 AR 238 QAR AR, T8 718AERT, FEE 78R Y] 13l g%
tram-line shadow, &4 7| #AX|Wol] EH]Eo] F Z-9-o Bo|:= gloved finger B=+= toothpaste %9 52
€ T AN AHEE AAS T B 3717 23 9o TH2HA (centrilobular) 27
X7 g £9 T2 AZEAE &3 #FEr

ABPAYIA Eol= 7| BAFFTE T AL A% 7|1AASFFT R B He] gyl
Bor TAAolghs §30] oy AR Ao 2 tE ARl 97 7|BX FHFE &3] u)
A" 7 |t

A #32&o] FREhs Aol 983l ABHA|RE 534 A 33%0) A4 s &ol 5ol
BOEAY. 71 @A A @2l A ojg} e F2 GRe FAA 71@X T Futd Aol
ABPAS 2J4lstil R 5 F7HR] HARE Aldsh= Zo] Yas).

A9 BE @A 220 ZAFFTF (1000 /mm’ o] ’d)o] FEEHY, Hza 2H02E A
A8 vi= (impaction), #|H3 M7 AXY, FobF, TAHT9] &, HAA] AF3 Fol #EEr) 7
HA = LHLAT R0 2 98 Q13 fibrin, £AHF, Charcot-Leyden crystal, 4. fumigatuse] A} $-0|
HEES. 28 B2 FAPE 718AA Agal oo s 7|8 e FEsAE gt

4) HABH 54

ABPA2] T2 eHE 7|H o didle &AdHA XA = Ftoy, AR L AEA HY vk
o] BF #Hsh= A2 AR 4. fumigatusE 7|80 A oA FHo|x 15~2071A] 9] FHE AL
Aoz A4 IgE vl (A13) T+ IgG Wi (AI3E) HIukgS Yo7)i Th2 Al¥EA HY
WHE- (AldF)o] F=dt. IL-10, AlA 84 &9, CFTR (cytic fibrosis transmembrane regulator) S22} &
Aol HLA-DR t}34Jo] ABPAS] Tl #AAsh= Ao By o™,

(1) 83 50| IgE2} IgG

A. fumigatus©l| ti¥ o] A7} F7Hd AL o] AZo|A 71 & EA 9 ol AYHFFA
SAHo| Y ELISA o2 SHE 4 Qlth. ABPAZ} U+ 718X 2] 3} A ABPA7} Sl A}
Hoh @3 5°] E 571 28] AX Fo} 0|59 7Ho) ELISAE o] &3 3 5o] Ig £A o]
83}t

(2) & &Z A

7 FA= double gel diffusion HE o] 83A THE 4+ Ut AR A7 32 A= 7)1H
Ag Az oA o] AL AT AL K37, ABPAY] 60~70%°14 Yol EHL 55§
5= 90% ©)’dol A FAdolth. 2y AR FAl= AAQ, 49 AL A4 HAE FAME
H| 50|30 2 1~10% 7FF Yerd 5 3o o] o] BxAQ FAZ A1)

(3) LSFSXAE

A. fumigatus©®l| Ti3F 50| IgE W3 oA B4t olye}t HFAIRAE E21F 4 At} ABPA
o Aol EE #Ao|A ‘wheal and flare'?] A3 w¥Hg-o] Yephdt} A7]§F upe} 7o) ABPA7} obd 7]
BA| A FANA o 25%7FA] A. fumigatus©l] th3l] FAdo]l YERE &= Aok AL €1 glojof §ic)
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Table 2. Diagnostic criteria of allergic bronchopulmonary aspergillosis
Essentiality

Clinical or Laboratory features for Diagnosis Comment
1. Asthma Yes Severity variable
2. Chest X-ray infiltrate No Often in upper lobes simulating tuberculosis; may be present
historically; may be absent at time of evaluation, possibly from
prednisone therapy
3. Immediate cutaneous reactivity  Yes Prick or intracutaneous test
to Aspergillus
4. Elevated total serum IgE Yes, Total IgE may be suppressed by steroids used for asthma therapy
> 1000 mg/ml
5. Precipitins to Af Yes Unless suppressed by steroid therapy, sera may require 5-fold
concentration
6. Peripheral blood eosinophilia  No May be absent in receiving steroids
7. Elevated serum IgE-Af Yes IgE-Af should be at least twice the pool of sera from Af prick (+)
& IgG-Af asthmatics with no ABPA; IgG-Af may not be twice control
8. Central bronchiecatsis In absence of cystic fibrosis, a sine qua non of "classic" ABPA

From Greenberger PA, Patterson R. Ann Allergy 1986; 57: 444-452
"Criteria 1 to 7= ABPA-S (seropositive) and criteria 1 to 8 = ABPA-CB (central bronchiectasis)

(4) & €38 IgE

ABPAS] XS AsiM = F B IgE7} 1000 ng/mL o]do]ojof 3] vt ngml HEZ F7lshes
A= Aok olEF FA= divlY ZBAFA ARG Fou YFHOZ oI} HE Ag O
718t EAHE Aol #Zashs Bl Ao Wt F B gEE F3 #Fs B3 B2
=S Be T UG F80] JoWAM A5 ¥R F2 FAA F FH IgE7t BolEHH ABPAY]
7Fsid2 A9 itk

(5) UEHY SAPBCS

2H 2o|=g Tt F-ole JASHARE 1000 /mm’ o2 Tx PN FATFTHF0| 3o
@] JEE NkGsh= H|5olH EA|o]7]| % 3t

(6) 24 I

Aol A fumigatus7t BFEH = A2 A9 B2 sdozs AHE F Joy S T
= okdth a2y Rbe} BV ASHE dAAG Y AHZE EA ZBAHA B2 AY wjY
oA UTHH ABPAE HiAISH] 9% A HAPL ¢ st

5) TE Z|&

UG FEoll 27 871A] A 7IEo] 7HE Ee] AHEEHIAL UY (Table 2)". 13iy 9 Fdol e
SEANA & 4 AKXl T AHAA BEE HFE UFA7)R] ¥ 7 don, #d = 59z
FAslAoF IdS HE + U= BFE Bol At

o] g 7IE T 7FF Bolx=rt 2 AL FHY ol ELAF 2 U7 Fo|F FA (IgE ==
I[gG)e] St &5 WAMD &N FAAEY 718X 874F (central bronchiectasis)©] #Z 5+ Zo|t}.
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HEXZ x - X T Ot AHE2ZHFE2LF (Pulmonary Aspergillosis)

Table 3. Differential diagnostic considerations in patients suspected of having allergic bronchopulmonary aspergillosis

Diseases associated with brochiectasis Diseases associated with eosinophilia
Ashma without ABPA Ashma without ABPA
Cystic fibrosis with ABPA Allergic rhinitis
After infection (mycobacteria, pertussis, adenovirus) Eosinophilic pneumonia, acute or chronic
Syndromes of immunodeficiency Drug hypersensitivity
Immotile cilia syndrome Connective tissue disease
Yellow nail syndrome Churg-Strauss syndrome
Tracheobronchomegaly (Mounier-Kuhn syndrome) Hypersensitivity pneumonitis

Connective tissue disease (eg, rheumatoid arthritis, Sjogren disease) Malignancy, primary or secondary
Granulomatous lung disease
Helminthic/ parasitic infection
From Vlahakis NE, Aksamit TR. Mayo Clin Proc 2001; 76(9): 930-938

2% T FTAA 71BAGFFo] oW ABPA-CBELAL 319, T & EE 7|E2 UFEA|RF T4
7| B BFZ0] flE A-9ol= ABPA-SEL 37| E ). ABPA-SOIA FAA 718X FFF0] fle
olfre AT W&ol AS BTAHAAY R A AR FS FFE AT T UA2™ ABPA-S
2 Agd 9 5d0] xYAof ABPA-CBE dE ZH¢E UTF

6) 488

2AATY e TA 71BN BFFo) Fute BT DR PAe)|H TAFFCUF] A A9
£ 742 ol B 4 1T (Table3)®. A% 27]0] ol2j@ e hashes o] F8sith

el N ABPA BAE FF 8oz oAl FAY A2E s A7t Yok oA A
o Wejo] gl VAN B2YN FATFUF| YoM P o]l OW ABPAZ 2|4 5H31 Asper-
gilluso A% A FVRAA DL Aldstelof et

7) A =

ABPAE A13, 38, 48 37 k3o oJ&] Yely= Ao 2 A5 AT @5 S £2Hs=
AH| 2ol 287} 27HE o]F 3 )21, prednisone 0.5 mgkgsS 2~473F vld FAHF H 3~67147¢H
AYZ Fosiy o)|F MM 7ZFIr)l Prednisone FHE A|Z3 o]F vjd F H IgE 5 S
Ash, 28] o)A} A5dl= Z-$ol= ABPAS] AELE Al FF HAMA ZHALE Aldgt AHE
ol= o]&A BARR] Z§-ol= Pneumocystis carinii HRT} STHEFo g APEFAQA £2)71 23|

2AHZolE FYAIY R&A vel2 FAA 5& AHSSI Z]1A0] e 71@A A dE HH
88 3= A =3 FR31Y, 7|BA AT e A4 5 =8 A5 7|HA] A4 #HE Z
5= Zo] Fo.

8) 2 Of

ABPAE 7|&d AR ZAxct T Fo|n Z|AXHA AN HYES FUsIAY 7| 8A]
g330] A= B, AFEAAGolA ofH2dF i G WSS Hol= Ay a2ja 34
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3 BAOIA WEA] 2 Als) Holo ATk ABPAE 7o) Z4bo] flo] gk A 4 glon] )
A AaET 354 NABoT WA £ Uk YR /1S4 ude] Hao] LA Yonz
b RAE H9 OE AS THAE FALE 8 Holo} dn, 27] Avsld A= B o HeE
o2 AYPsh= AL h2 4 Arhs FolA gl Yig xHo] Basl)
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Emerging Antifungal Agents

Hideyo Yamaguchi, M. D.
Teikyo University Institute of Medical Mycology, Tokyo, Japan

The challenge of treatment and prevention of invasive fungal infections is underscored by their high incidence
in immunocompromised hosts, as well as by their formidable morbidity and mortality. Five to 10 percent of
blood-stream infections are caused by Candida spp. in Japan. Aspergillus spp. are currently the leading cause of
fungal infections detected in the autopsy cases in our country. These infections are difficult to diagnose during
lifetime, and, when diagnosed, often refractory to treatment with existing therapy. In comparison to antibacterial
chemotherapy, our currently therapeutic armamentarium against invasive fungal infections is limited to a paucity
of compounds that are often ineffective and/or toxic. In fact, there is a persisting need for the discovery and
development of new antifungal agents, which should ideally be superior or at least complementary to existing
therapies.

In order to develop new approaches to antifungal therapy, innovative delivery systems for approved com-
pounds, new compounds of existing classes, and novel targets are required. In Japan there are several antifungal
agents of the respective categories currently at different stages in the clinical development pipeline: (1) lipid
formulations of amphotericin B and hydroxypropyl-B-cyclodextrin formulations of itraconazole; (2) new genera-
tion triazoles; and (3) echinocandins.

Novel delivery systems utilized for new formulations of amphotericin B or itraconazole substantially modulate
the pharmacokinetics of the existing compounds, and may also be useful to enhance their delivery to infection
sites. Three new generation triazoles, viz., voriconazole, posaconazole and ravuconazole, in advanced clinical
development displayed increased activity and expanded spectrum as compared with fluconazole, and in general
demonstrate good pharmacological properties and low toxicity.

Echinocandins (candins), which are cyclic heptapeptides containing fatty acyl or other lipophilic side chains,
represent a novel class of antifungal compound. They have been shown to interfere effectively with fungal cell
wall biosynthesis by selective inhibition of (1,3)-B-D-glucagon synthase, a fungus-specific enzyme. What is esp-
ecially attractive about this lipopeptide class of antifungal compounds is: (1) their target, (1,3)-B-D-glucan syn-
thase is present in most pathogenic fungi but absent in mammalian cells; (2) their potential to curb infection with
several major opportunistic fungal pathogens, in particular Candida spp. and Aspergillus spp.; (3) no cross-
resistance to azoles; and (4) excellent pharmacokinetics and low toxicity. Three candidates for parenteral clinical
use have emerged from a large number of semi-synthesized derivatives: VER-002 (anidulafungin), MK0991
(caspofungin) and FK463 (micafungin).

Micafungin was discovered by a research group of Fujisawa Pharm. Co. in Japan and its preclinical and clinical
evaluations have also been most extensively made in this country. I will focus on the current development status
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and provide an outlook on the potential of this promising agent with emphasis on candidiasis and aspergillosis.
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