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Candida: epidemiology, diagnostic and susceptibility tests

David H. Ellis

Mycology Unit, Women's and Children's Hospital, North Adelaide, Australia 5006
Introduction:

Candidiasis is a primary or secondary mycotic infection caused by members of the genus Candida.
The clinical manifestations may be acute, subacute or chronic to episodic. Involvement may be lo-
calised to the mouth, throat, skin, scalp, vagina, fingers, nails, bronchi, lungs, or the gastrointestinal
tract, or become systemic as in septicemia, endocarditis and meningitis. In healthy individuals, Can-
dida infections are usually due to impaired epithelial barmer functions and occur in all age groups,
but are most common in the newborn and the elderly. They usually remain superficial and respond
readily to treatment' °. Systemic candidiasis is usually seen in patients with cell-mediated immune
deficiency, and those receiving aggressive cancer treatment, immunosuppression, or transplantation
therapy. Predisposing factors for invasive candidiasis include: neutropenia (especially >7 days); hae-
matological malignancy; solid tumour malignancy; post-surgical intensive care patients; prolonged in-
travenous catheterisation; broad-spectrum or multiple antibiotic therapy; diabetes mellitis; parental nu-
trition; severe burns; neonates; corticosteroid therapy and intravenous drug abuse' .

Candidiasis of skin, mucous membranes and nails

Acute oral candidiasis is rarely seen in healthy adults but may occur in up to 5% of newborn in-
fants and 10% of the elderly. However, it is often associated with severe immunological impairment
due to diabetes mellitus, leukemia, lymphoma, malignancy, neutropenia and HIV infection where it
presents as a predictor of clinical progression to AIDS. The use of broad-spectrum antibiotics, cor-
ticosteroids, cytotoxic drugs, and radiation therapy are also predisposing factors. Clinically, white
plaques that resemble milk curd form on the buccal mucosa and less commonly on the tongue,
gums, the palate or the pharynx. Symptoms may be absent or include burning or dryness of the
mouth, loss of taste, and pain on swallowing' .

Cutaneous candidiasis 1s most commonly seen in the axillae, groin, inter- and sub-mammary folds,
intergluteal folds, interdigital spaces, and umbilicus. Moisture, heat, friction and maceration of the
skin are the principle predisposing factors in the normal patient, however obesity, diabetes mellitus,
warm water immersion or occlusion of the skin and the use of broad-spectrum antibiotics are ad-
ditional factors. Lesions consist of a moist, macular erythematous rash with typical satellite lesions
present on the surrounding healthy skin. Diaper candidiasis 1s common in infants under unhygienic

conditions of chronic moisture and local skin maceration associated with ammonitic irritation due to
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irregularly changed unclean diapers. Once again characteristic erythematous lesions with erosions
and satellite pustules are produced, with prominent involvement of the skin folds and creases' ~*.

Paronychia of the finger nails may develop in persons whose hands are subject to continuous wet-
ting, especially with sugar solutions or contact with flour, that macerates the nail folds and cuticle.
Lesions are characterised by the development of a painful, erythematous swelling about the affected
nails. In chronic cases the infection may progress to cause onychomycosis with total detachment of
the cuticle from the nail plate' ™",

Chronic Candida onychomycosis often causes complete destruction of nail tissue and is seen in pa-
tients with chronic mucocutaneous candidiasis or other underlying factors that affect either the hor-
monal or immunologic status of the host. These include diabetes mellitus, hypoparathyroidism,
Addison's disease, dysfunction of the thyroid, malnutrition, malabsorption and various malignancies.
The use of steroids, antibiotics and antimitotics may also be contributing factors' ~*,

Vulvovaginal candidiasis is a common condition in women, often associated with the use of broad-
spectrum antibiotics, the third trimester of pregnancy, low vaginal pH and diabetes mellitus. Sexual
activity and oral contraception may also be contributing factors and infections may extend to include
the perineum, the vulva and the entire inguinal area. Chronic refractory vaginal candidiasis, as-
sociated with oral candidiasis, may also be a presentation of HIV infection or AIDS. Symptoms in-
clude intense vulval pruritus, burning, erythema and dyspareunia associated with a creamy white,
curd-like discharge. In cases of balanitis, diabetes mellitus should be excluded and the sexual partner
should be investigated for vulvovaginitis. The symptoms include erythema, pruritus and vesi-

culopustules on the glan penis or prepuce. Infections are more commonly seen in uncircumcised
men and poor hygiene may also be a contributing factor' ™*.

Chronic mucocutaneous candidiasis is a form of persistent candidiasis, usually caused by C. al-
bicans, of the skin, nails and mucous membranes that occurs in patients with various metabolic dis-
turbances to cell-mediated immunity. These include defects in leukocyte function or endocrine di-
sorders such as hypoparathyroidism, Addison's disease, hypothyroidism, diabetes, dysfunction of the
thyroid and polyglandular autoimmune disease. The patients are usually children. Candida gran-

uloma is a severe localised form which may occur with or without endocinopathy characterised by
marked hyperkeratic granulomatous lesions' ~*.

Epidemiology:

Several species of Candida may be aetiological agents, most commonly, Candida albicans fol-
lowed by C. glabrata, C. tropicalis, C. krusei. C. parapsilosis, C. guilliermondii, C. kefyr and C.
dubliniensis (Table 1). All are ubiquitous and occur naturally on humans, especially C. albicans
which is recognised as a commensal of the gastrointestinal tract**. Recent changes in epidemiology
Include the emergence of C. dubliniensis, and the increased incidence of C. glabrata and other
yeasts in cases of canidemia, mainly due to the increased use of azole antifungal agents’. Candida
dubliniensis has recently been recognised from the oral cavity of HIV infected patients and is most
frequently implicated in cases of recurrent infection following antifungal drug treatment. Pheno-
typically, isolates are very similar to C. albicans in that they produce both germ tubes and chlamy-
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doconidia; however they have unusual carbohydrate assimilation patterns and grow poorly or not at
all at 40°C°. Candida glabrata has been increasingly implicated as an "opportunistic" cause of both
superficial and systemic infections, especially in patients receiving fluconazole. The incidence ot C.
glabrata has doubled over the last 5 years and now account for 8~10% of yeast infections. This
yeast exhibits a dose dependent susceptibility to fluconazole and minimum doses of 400 mg/day are

6
recommended .

Table 1. Overall incidence of Candida isolates from clinical specimens compared to those isolated from

blood” ™
Species % Overall incidence % Blood stream i1solates
C. albicans 60~70 51
C. glabrata 8~10 17
C. tropicalis 2= 12
C. parapsilosis 2= 16
C. krusei 1 3
C. guillermondii 1 1
C. kefyr 1 1
C. dubliniensis <1 <1

Laboratory Diagnosis:

The usual approach to diagnosis is clinical recognition supported by laboratory confirmation based
on direct microscopy and/or culture of a specimen. For direct microscopy skin and nail specimens
should be examined using 10% KOH and Parker ink or calcofluor white mounts and biopsy sections
should be stained using PAS digest and. Grocott's methenamine silver (GMS) stain. Note Candida
may be missed in H&E stained sections. Specimens should be examined for the presence of small,
round to oval, thin-walled, clusters of budding yeast cells (blastoconidia) and branching pseu-
dohyphae. Candida pseudohyphae may be difficult to distinguish from Aspergillus hyphae when
blastoconidia are not observed. As a rule, a positive direct microscopy from a sterile site, especially
a tissue biopsy, should be considered significant, even if the laboratory i1s unable to culture the yeast.
Further, the demonstration of pseudohyphae in scrapings or smears from cutaneous, oral, esophageal
and vaginal lesions should be considered significant, provided the clinical manifestations support the
diagnosis. However, the finding of just budding yeast cells in such material is of little diagnostic im-
portance. Note, pseudohyphae will not be observed in smears when C. glabrata is involved and the
diagnosis will require additional supporting evidence .

For culture specimens should be inoculated onto primary isolation media, like Sabouraud's dex-
trose agar. Colonies are typically white to cream colored with a smooth, glabrous to waxy surface.
A positive culture from blood, or other sterile body fluid, or tissue biopsy should be considered sig-
nificant. Lysis centrifugation is currently the most sensitive method for the isolation of Candida
from blood. However, positive culture from non-sterile specimens such as sputum, bronchial lavage,

oesophageal brushings, urine, stool, and surgical drains are of little diagnostic value. Similarly, cul-
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ture of skin or mucous membrane lesions without supporting evidence from direct mICroscopy is not
diagnostic. Candida species are commonly isolated from the mouth, vagina, anus, and less often,
moist skin surfaces of normal individuals who do not have candidiasis. Recent advances have in-
cluded the introduction of chromogenic agars which allow the detection of mixed yeast flora from
non-sterile sites like the oral cavity and vagina. This is especially helpful in HIV patients who may
be carrying several species of Candida with different antifungal susceptibility patterns’.

The genus Candida is characterised by globose to elongate yeast-like cells or blastoconidia that
reproduce by multilateral budding. Most Candida species are also characterised by the presence of
well developed pseudohyphae, however this characteristic may be absent, especially in those species
formally included in the genus T orulopsis. Arthroconidia, ballistoconidia and colony pigmentation
are always absent. Within the genus Candida, fermentation, nitrate assimilation and inositol as-
similation may be present or absent, however, all inositol positive strains produce pseudohyphae.
Traditionally, laboratories perform a rapld screening test where the production of germ tubes by the
cells is diagnostic for C. albicans. For the identification of germ tube negative yeasts, morphological
(Dalmau plate cultures), physiological and biochemical tests are essential®. Reliable commercially

available yeast identification kits are the API 20C, ATB 32C, Uni-Yeast-Tek, MicroScan and Vitek
systems.

Antifungal susceptibility testing

The availability of reproducible antifungal susceptibility testing methods based on the NCCLS M
27A protocol has now permitted Interpretive breakpoints for fluconazole and itraconazole to be det-
ermined for the in vitro testing of Candida species’ (Table 2).

Table 2. Tentative breakpoints for susceptibility testing of Candida isolates®

-_— e T

Antifungal Susceptible (S) Susceptible-dose dependent (S-DD*) Resistant (R)
Fluconazole <8 ng/ml 16~32 pg/ml >64 pg/ml
[traconazole <0.125 pg/ml 0.25~0.5 pg/ml =1 pg/ml

Susceptibility is dependent on achieving the maximal possible blood level

Recently, Sensititre have introduction of a reliable microtitre susceptibility plate "YeastOne" for
Amphotericin B, Fluconazole, Itraconazole, Ketoconazole and S-Flucytosine. This is based on the
NCCLS method and uses alamarBlue to enhance endpoint determination. Further, the development
of both the Etest method” and simple disk diffusion tests'”, especially for the yeasts have now made
it possible for clinical laboratories to provide both rapid and accurate susceptibility data to the clin-
ician. Basically, I see a two tier structure developing where (1) the routine diagnostic laboratory will
use a simple, inexpensive disk test to screen clinical isolates of both yeasts and moulds for their an-
tifungal susceptibility (‘resistance testing'); and (2) that isolates which appear to be either resistant or
to have endpoints which are too difficult to read with confidence will then be tested using more
quantitative tests such as the Etest or the NCCLS reference method. The latter would most likely be
performed by an appropriate reference laboratory. Obviously, more development work needs to be
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done to include a greater range of fungi, especially the moulds against different antifungal agents.
This may require modifications, especially to the media used for each drug, for example Am-
photericin B and Flucytosine may have to be tested on different media. We also need more in-
formation on the clinical/treatment outcome, even for susceptible isolates to allow further de-

velopment of interpretive breakpoints for each drug to different species of fungi.
Management:

The first step 1n the management of candidiasis should be to correct the underlying conditions that
allow Candida to colonise the skin or mucosa that is to restore the normal epithelial barrier function
'"“'2 For cutaneous candidiasis control of excessive moisture, heat and friction which cause local
skin maceration and treatment with a topical imidazole compound is usually effective. The usual ap-
proach for antifungal therapy of cutaneous infections is to treat with topical agents if possible, but
chronic non-responsive yeast infections are best treated with oral antifungal agents. For oral can-
didiasis 1n infants, Nystatin suspension [100, 000 units/ml] dropped into the mouth at 4~6 hour in-
tervals or after each feed 1s usually used. In older children and adults Amphotericin B lozengers
miconazole oral gel [at 6 hour intervals| are recommended. Nystatin drops or lozengers may also be
used, however they have a bitter taste and patient compliance is usually poor. For vaginal can-
didiasis, azole suppositories and creams are often used with good results, however many patients
prefer to use a single dose treatment with either fluconazole [150 mg] or itraconazole [400 mg]
which has proven etficacious in up to 95% of cases. Women with recurrent vaginal candidiasis may
also require intermittent prophylactic treatment to prevent symptomatic episodes’ .

When treating immunosuppressed patients it is often not possible to correct the underlying
predisposing conditions that would prevent candidiasis and infections are usually more severe and
generally do not respond well to topical imidazole treatment. Oral Fluconazole [100~400 mg/day
for 1~2 weeks] is currently the drug of choice for controlling oropharangeal candidiasis in AIDS pa-
tients. However, indefinite maintenance treatment with Fluconazole [150~300 mg/week] is required,
and intermittent dosing depending on symptoms has now been advocated to prevent the emergence
of Fluconazole resistant strains of C. albicans' "'

Basically, healthy individuals do not get candidiasis, therefore the key strategy in preventing a re-
currence 1S to correct the underlying predisposing conditions that allow Candida to cause an in-
fection, especially those affecting the immune system. Where this is not possible, ie in AIDS pa-

tients, then recurrence can only be prevented by prophylaxis.
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A 7R oS

(Chrc:nic Mucocutaneous Candidiasis)

Fietam o sohet ) y3tetma
r ¥ 2l (Byung In Ro)

THd I 59 2kt th5 (chronic mucocutaneos candidiasis; CMCC)S v] & = 2 F al4] 7Hd]
O ZEFoR F2 faopr|d B MEHo|m A& YR, 231, Ate) PP L =
H o2 P} Kirkpatricke] €31 W& WA AL 34olm Y AN E £ s} 2y
AN = Aol 2|3 B3 o o]2]e 3q]7} B 31E )T},

CMCC+= genus Candida©l| 2]3l™ F=2 C. albicansol] 23} o] C. tropicalis, C. pseu-
dotropicalis 5= %lo] Eo}.

H 1. CMCCe E &

Chnical Syndrome  Inheritance Age of Onset Distribution of Lesion Endocrinology
Chronic oral Sporadic  Any time Mucosa of tongue, lips, None
candidiasis buccal cavity; perleche;
no skin or nail involvemant
Chronic candidiasis Autosomal Childhood Mucous membranes, skin, Frequent (hypoadrenalism,
with endocrinopathy recessive and/or nails hypothyroidism, hypoparath-
yroidism, or polyendocrino-
pathy
Chronic candidiasis Autosomal Childhood Mucous membrane, perleche, None
without endocrino- recessive and nail involvement; less
pathy common skin involvement
Autosomal Childhood None
dominant |
Chronic localized Sporadic  Childhood Mucous membrane, skin, Occasionally
mucocutaneous can- and/or nails
didiasis
Chronic diffuse Autosomal Childhood Widespread mucous None
candidiasis recessive membrane, skin, and nail
involvement
Adolescence Widespread mucous None
membrane, skin, and nail
involvement
Chronic candidiasis Sporadic  Adulthood Mucous membrane, skin, = None
with thymoma (after 3rd and/or nails |
decade)
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cMCCe] g 991e Wl dee] Aotz A vy WRge dogas SuE e W
4814 ol C. albicans FLo] T WS A BLoZ AAYHHZ, A AP Pz 7
Hl Ay (blastogenesis), HZ7}?1 (lymphokine) 4 ol 7} A& A3, M E 53 A9
At (MIF) ;g A8, 3 X3 7] 5 AA A2 EAl, T B4 28 A3}, ghotho o
& ST B34 R AASY P&, 2 5 RNE GRS WA gojs} gury =
gledl AR Aol el nrte F2 AEAL0] Fohst e Aoz delA Aok

CMCC+ X 13} Zo] E&/F3H}.

CMCCol|A 3 F& dxsta QAo RS F7, 1A, vtgdy 2 go] wAed 9lu 3}
A R 2to] F2 A3 ALX 9] Y Fol S F Ut B 53] 7t5 47} Z2olEH
SRAY. 2342 FEF (brittle nail), M| 2] & (ridge), Z3}13) 72 (Beau's line) So] gty =
T Ut 24 B A F N o)de 23do] #EAH D 2o FAYA 1 A B Az
€5 24 AA7} o dFF L BAT Aok Belol BN, §F, & 59 Y4B E 1w
do e AEHe 245 Ao T3 24229y, vk So] Sukg 4= g}

CMCCol A E¥hs] e 2] o] 4 R4 7154842, AH 7154 842 2 Addison's
o] Z FWtx™ ¥ 3}5A) 7] 5 315 (panhypopituitarism)o] 4% )t} o] 2o Gizn o} A
W, 32984 W83 F4F (thymoma) Fo] Tyt 2 4 it}

CMCCe| A g5+ FRtE e WHE A Ao B9, YEUY Z X8, 2 249 S g 2=
ol w7, A2 A} (transfer factor) 31 8} 5=A}, amphotericin B, 5-flurocytocin, imidazole &% | ©1
clotrimazole, ketokonazole, itraconazole, fluconazole 5 2] &7 # 4] £o So] it}

CMCCe] ol 3= X5 & A LS A= Az 43 A Y}

& 02 &
1. Ro BI. Chronic Mucocutaneous Candidiasis. -Review Atrticle-. Int J Dermatol 1989; 27(7): 329-
333
- 2. Kim MN, Hong CK, Ro BI, Chang CY. Chronic Mucocutaneous Candidiasis -Report of A Case
and Review of Literature. Kor J Dermatol 1986; 24: 156-164
3. Lee HK, Seo SJ, Ro BI. Chronic Mucocutaneous Candidiasis. Ann Dermatol 1995; 7(1): 62-65
4. Lee SN, Kim HJ. Chronic Mucocutaneous Candidiasis with Candida Granuloma Treated with 5-
Fluorocytosine. Dermatologica 1981; 162: 36-41
5. Kim DW, Oh JK, Kim KH, Park KC, Lee HJ. A Case of Chronic Mucocutaneous Candidiasis
Associated with Hypoparathyroidism. Kor J Dermatol 1993; 31(5): 755-759
6. Germain M, Gourdeau M, Hert J. Familial chronic mucocutaneous candidiasis complicated by
deep candida infection. Am J Med Sci 1994; 307(4): 282-283
7. Fotos PG, Ray TL. Oral and perioral candidosis. Semin Dermatol 1994: 13(2): 118-124
8. Oyefara BI, Kim HC, Danziger RN, Carroll M, Greene JM, Douglas SD. Autoimmune hemo-
lytic anemia in chronic mucocutaneous candidiasis. Clin Diagn Lab Immunol 1994; 1(1): 38-43
9. Oblinger E, Cibis A, Peter RU, Proebstle TM. Anogenital condylomata acuminata, mucocutaneous
candidiasis, vitiligo, keratopathy and primary hypoparathyroidism in an autoimmune po-
lyglandular syndrome type 1. Dtsch Med Wochenschr 1997; 122(45): 1382-1386
10. Tosti A, Piraccini BM, Vincenzi C, Cameli N. Itraconazole in the treatment of two young broth-
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ers with chronic mucocutaneous candidiasis. Pediatr Dermatol 1997; 14(2): 146-148

11. Mas1 M, De Vinci C, Baricordi OR. Transfer factor in chronic mucocutaneous candidiasis. Bioth-
erapy 1996; 9(1): 97-103

OA X427

2. H: H ol (B A E)
A 19443 29 1Y

1969 8ol £
1976 7t s o g o] gt
1969~1974 =89l &5 AR 39 2 uXa & 3o
1974 v 532} A #9f
1974~1977 T (7 &% o H)
1977~1978 MESAIHZAEHE Y 9233
1978. 7~ & =} > | A3} SR A wd ZusF P&
W RS A Y v 233
1984. 1 Y ¥ &7 Nihon University Medical School 3] X3} & 4=
1994~ A tH3He] X+t 53] FF
1995~ & =} oA obell 3 F 2] 71 18 3] (APSMM) £
1995~~1997 th 9] 5| -8+ 3] o] AA}
1997. 10~ & =) ) 3+ 5] 23} 8} 3] o] A}A}
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(Candidal paronychia)

GZo et o Tpet R stpa

Al & % (Yong-Woo Cinn)

Aot 24 FAd e A FR, o9, AWYAEH o] BUAL AU e AL Bol
WA E AFENAN £ B 5 gom, 24579 240] B Fojezn Wz Fo| W2
971 % s A% B30l e ol WEoln Y 2PFAdo] 22 A&HW 23t o
o} 2ol sl 23t WA % WPo] & 5 Ut}

O DHT Fo] 2AFHALS 9Jez HuHw e 19889 Hay 5& 3 279 9
ZHTHYE BAbe] 3270 Mo A 2t TS wl S 23} Candida albicans7} 2771 2] B ¥ of &
v A ™ C. guilliermondii7} 3712] WA, C. tropicalis 2 C. krusei7} Z}z} 17]2] B ¥ o] A

v2E AeE B33 vl Qg
A of o 53] oo =/ ¢, H
A, & 52 T AR HANA FelH Utk A Sd g e TR o7 712 8L
dod g 3o Y] o3 R4 fd, HR9 HidE L HAY, Fe gEgo] B
aE v e B ol E02 Y HEste FAEUAA 2EE s v $ Adn
SHATH AAl =2 §& E4ste AEES FRAS Al A zitthd] 93 2359 de] ¢
ALGe AP fF 8oz By e st}
DAt LA G FE FAENY &S ALY 2AFHEY ¥ S 2A S, 24
HAHANA T ZE v sl o] & FAbsRlo] 7123 Y HA 9 17, 4 2L 320 A] )
F3H o ool T3 vl w H ESt] X 3o

S

1. Hay RJ, Baran R, Moore MK, et al. Candida onychomycosis: an evaluation of the role of Can-
dida species in nail disease. Br J Dermatol 1988; 118: 47-58

2. Daniel CR 3rd, Daniel MP, Daniel CM, et al. Chronic paronychia and onychomycosis: a thirteen-
year experience. Cutis 1996; 58: 397-401

3. Ganor S, Pumpianski R. Chronic Candida albicans paronychia in adult Israeli women. Br J Der-
matol 1974; 90: 77-83

4. Monga DP, Mohapatra LN. A complication of published reports of mycoses in animals in India.
Mycopathologia 1980; 72: 3-11

5. Elad D, Shpigel NY, Winkler M, et al. Feed contamination with Candida krusei as a probable
source of mycotic mastitis in dairy cows. J Am Vet Med Assoc 1995; 207: 620-622

6. Kitamura H, Anrni A, Fuse K, et al. Chronic mastitis caused by Candida maltosa in a cow. Vet

-19 -



Pathol 1990;27:465-466

7. Dion WM, Dukes TW. Candida rugosa: experimental mastitis in a dairy cow. Sabouraudia 1982:
20: 95-100

8. Reynolds IM. Cutaneous candidiasis in swine. J Am Vet Med Assoc 1968; 152: 182-186
9. Kowalczyk T. Etiologic factors of gastric ulcers in swine. Am J Vet Res 1969; 30: 393-400

10. Hayashi M, Saitoh M, Fujii N, et al. Dermatoses among poultry slaghterhouse workers. Am J
Ind Med 1989; 15: 601-605

OCAX27HD

4 B 8 MM
AP 19453 79 25Y

1972. 2 - MUt o3 £

1982. 2 Me=dstud 53 AF 8

1982. 2 M Edista st o shaiAL HE ,
1982. 5~1991. 4 v o st AR wA HAARAL, Zug, Fud
1991. 5~1993. 12 Al g wxalog Y

1994. 1~& 2} St oot A wA w
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W 7] ok

(Clinical Features of Deep Candidiasis)

Asthstw o digt fj #stw
4 & o (Moon-Hyun Chung)

DA S A ¥ists B AIDSY o]4] §219} o] 7| A AJo] Y& AL Eo] 5
A Yo 249 Fol S7hsta 1o, v 523k W&ol X7k 7] A A3l t)d 87} g
A B FEA Aol E1 T ol FHEHIE AFgo] Bold WY 74 7o ti=o] =5}
sta’? HAE AF BA ZHd YARE (12 E243 BAY ot 744, upok AL}
Al M A DY FEA ARG, HF AHGF 5)S BFEHA 2. 8 WM E
A7t T8t F2Ro] AL triazoleA] A7 YA A de] AL WA 1871 H9A
11, amphotericin B8] F-2+-8-3 Zo]7] 93} lipid 2§ amphotericin B7} A} &5 11, 3} 2 A ]
A= HHTF A SR} A &F9] Wo] 7| -dS Z7FA)7) = cytokine B2 2, 28 z}o)| A
cytokines FUZ W 7S A& F FYste WS 933 Y. TrazoleA &2 F 4
b ALgE ol R BY o] ol WE A9 Wiz ofx G Bawela Yos
fluconazole W/ bt} & F 71X 7] 11, triazoleA] &2 Ao W42 A #E (Fothitul opy)
2} o} 23 %8 22, fusariosis 5)oll ) § 2ol E 20 WA Frb ZobshEA, ojHe B
UM AlFsta fUA] 3 AR Aol J2A ojvlel dsiM A7 o BeEAw,
AFA ] @ 254 AAle T Fo TR0 A AEH D Yo BAYEEH
o] AFANNE AF&5] 0] A ZAbe] =go] ¥ 9Tk

AT F4do] obd Abgrol A WAlshY W4 7|4 A E-E AIDSS non-AIDSZ T2
b3 o] Sol M 2trithEe] MR olhel 2T} (F 1). AIDS Bxt7}t H1 o] Sel A Frtolu}

Z 1. AdAe BReA Boctze) wg

U T
AadEFe v
d F4 2%
1 Fok 1%
e Yo Hx
=24 Yy 10~30%
% dHF 10%
1% F4 3%
AIDS 3}xz}
774 Y935 90%
A Yo 15%
21 Ay o}
HEA g3 3%

)



4% dtEo] ¥3, iAol 3AHE APo] olmz I A1§5E A% ALSSE
A2 A7)3 A8 G2E WAl BAZ HE ZolA W, WA BUGEE Yud F
. olgdoz WAt hEAHA AT, FBAA AA W2 AYste FAH &
ol e o] o] g7l MEY Roz Yz

A& 7ot s

A4 e 4 A2 A3, JFS & F 4L sln F4 Holrt A H A4
d9S et FFA, 9y A3, A4A, T, 3R A &4 So] AT 98 A
Sl FRAon F fAA o2 QA7 BHFI) o o= § AR F LA E D7) 7} o
B0 A E AL H o2 283t IS Fo AN AE L Zole R o)d /AL
AZ1eE B§etA T WA Jd S A9 E 7bsAo] ok I A o] o] o] o Hut
of &0l A7 4 o] AP Fe] &S FE HEAA A7} FAA|o)lm 1
ol = AEStely GVHDE ] B3t R oA Wa@oly 5 Fato| A& 13%0]
A HEE ARl en & AW o AMYE St M & 1.6%4 AUt Y9} A =7}
778 e fo A= AARE 7H E3] AHEE Yot

Ao A= e Aol e ™A AEA dhdgdFo] Yrle 718 L opF o 838 vy
A RS JEY 77 BAY Ev £F9] o] 7]HMo] AsHA DojF e A M 7S
o] AT AL st T3] 7 & FA o).

AT ZHC|CHE

T2 A FToly AIDST A A #EE 4 glon, F7}te] it tiEo] HaA AT
A7 A5 BEel e AN 55 77 frjtiEo] Qe AL ohth S48 A
2o %43e X =4, F52 34 A FoZ AP S o] 23] (8L 293t &
Zlo] Hy, th7f = thrushe} 22 3 B Eo] Bo] 1 scrapingol 4] F+c]t}el hyphae7} B.o]|™H 3
@42 A €.

HEE AN e AE YO FTS §HF S Frstr] LA 9 HG A 37 A8 8z}ol] A
EHE, 2, AN 4GS YoII|E T B o292 gh S0l A A Eujo] 2 29
$A] o] EFHEE o5& el Folof B}

A ZHHCHS

A= AHus g2 £3 AWHAE Frlclth 234 Agoly Y3 o] 714 A
o] gl= Aol M 2, EZAL TS Aot F HEL Ages YAAE £ 9A
Ale Ev FHAAM T3P A bedol] T o] oA AdFch

A Fel Aol WkZo] & W FHL nejsiy FAFAE Zo] AFHE W AL &
7t =tk Bt ok

& ZhCichE

AFoz dehinl dote FAer% sta HAM Fdo] R ddA Zoe
TRt A £ Yot AFAA FAANE PEUY 5 Ak £a oA BAE Yoz
FAEA NELE @ F AV SHYQTE Bast YA 9A-AHAA = Bdaix] @)
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2ot 7hCicHs

vol 24 93¢ HEo|Y 44 F LAY T4 $x7t U MEE 53 ok A
2 @A %o DOOZANE LA OE B2 AN, B £A5 pAsy 47
A%-E o) B gt Faech,

QLEA LES

gujel A Tl 2REE A%, W d¥ate] 244 AUEE 2 Ax A
NN 8 BAY & AATW, BA LRAFHE YAt Qe AAA FEE Lo A
Ae BReA 9T & B34 ASAA FAAA P} ol P w, gl Ay 22
ZAAA AR a2 ZFAA FRIANE O Yk AT AFeA PO Zol U o
0% AN A% 22 o] ST St AR FES AV & e & & Pl

AR =M= YT

oo B3d S A A2 B APFHA FF +77F € 0“‘194 = E T U
oot Wggd e Adoe] 7hedtt. AF AES AFAE, AAM 7549, 71548 A4,
% (fungus ball)o] E 15Ut JAFEFol|A Ho]doz Ao 71“35101 A W 22
FE°] 44 7 U

ds
Zl
5

ddd ZHHCHS

M)t} A F8 = (candidemia)9} M A zHtjt}h3 (disseminated candidiasis)S 53 3l B3
o2 o] 28 %] FFo] HA| oAM= A ¥7] WEelH.

A ERZ B o4 BAxle} Y FA St FRiEHE (I Ao A Nl =7 AT AA
A 2 B AAol, 34, o3 TR dd A7 BT

gPA A Fe] AFAAZ B F AAe dFANT 284 =2, (1T Fay

olo F&t= WY A3}, F7IZF 7 EE {A], Candida F2] 2 79 ©o|F =, B A
ALE, A FM o] O FEA A | UA Y2 AAS|H-

NAL 1) AP F FAaFo] Tt Y 2 ABoA= dB38S 3 Ado] I
ste g2 RAhdA B 213} v Fe] o] &3 v 2) FHHE #-d AEFolA = vt AA
Aol BT

zge Ao o FEET OGS v glon ZAVoR PUBEL ALl 44 @
. 2% 299 shiolmz ARAR} AE A7t A ARE e £F A2E 2Z
o) A ALY FEAC] BE L A FETHA o4 wheh, Aeko] Tgo] HE BE Aoz B
2} 2 (endophthalmitis)e] EWrE 7| = 3} 53| Iy 171 B4A ALl A = C. albicanso|
o) ol E5m o A Fetdo] 9~15%H SUH 22 kA AALE BTH A g =
&S S F Ut JFHTF Ad BA A E EF 3ol A U] FHAH2E non-al-
bicans Candida7} o} 92t o] Afo] Mthm elZch 5% W e chebstel 89 2702 2
43l 7] = o] E 2| 9t papule/pustule 2 JEIY = G2 Ml ZgodA e #ESH7] o7
W& BYGSE AT Bechegol ARATIAEE S G Aeeln B e 2
FEZ2 944 2 5 Aok

HA 7 o592 7‘1‘:}‘3 ZE M FdE THIHE HU AA M ol = Aldstr]=
HAA ¥ =3 FdA A8 FE AR ALV FAV HERE 23 QAP A g 2
= ¥ wjko] ke 71 E3] AMEEY U7 24 23 g2 G W o] AAH A

R



BT E3 QoA wjgo] HH AFYZo) B} Aol AN ZFd e 3 FAR1A 3y
o] olHth @A A whgoly YAIE A 2Ao] gk =%° 89+ H3uEo] gloy w
FEY Solxo tigt o] o] ol A &Eo] di AlLE A= X3t3 o). o)d Ay =
I5~40%F =3t Ao Fdo] oz, AF $x1e 98 A2 2o u}at 38 H gz A
A8E ok st F47F B2 HETF A SR ME 5~7A7Ho) Al ol o 3 3 A o) wr
A BE YUEHLEANN BEH o2 FAFAE AL 3= Ao ol HAa, 44 7
A DA E ALE3l A1 ES ZAAAY. 7Ho]4] F glgu=e A3 Ag 499
ol Y A B} v A2 L A Hee y3en M, FE F e 9 2o
Aol Bo] TAL s} Hies} a8 ¥4 R Ao oju T Al oA 33 FA)
S AH&sliok @A) o}x YA goton AR AR} UArE x| 6 H Yo o2t g}
Aol EF F=E nsiA 2F E 3t Q). =3 fluconazoleo] A}-&=|HA| BztQ
°l ATt BHo=Z ZPA A FA XNE/) vlaA HYHT (Ao %= Candida albicans®l) tj
AT E07} Qle e ). | -

2t Hetd ZiCcks (2H0)3 70 ohs)?

TE YR AN #AH e et Yt AFYZo] Y 7 Ao] 92 o) A
Hdl S0l 282 b portal veing F3) ko] 3] Ay e)etn A2Het 4= 9= Ul we
B2} ol e e Bart A

LEde] & o, HPTARA FA WLY POoEoz o] AME T FAl o=
k¥ A e S48 deiA @osl, My A s Eo) A B2 Fo] o AFAjol e
T FHoITh MY B2Vt AP F a0 B EY Holx wdo] A2HGH Y B3 9
Aol MG g thFel 2 AU HA wjx|s) Fojof & = sho|T}.

NG I8 o= oietn 31x2 HApujto 2 82 gt DG TG AL A7)
et BRI 2&5, CT, MRIE A3} 3 2@ Wy o 2 g 575 &< ot & 4
W& Mok ATHI = 81u), CTe) ¢ 2GA 22S A)7)A] L}L o 2xo) YJElY = 7
T7F AR TE RE W o] Bole AT} Utk k2 HAle] ok A= Z7] ¥
= WS E32 F7)9 HRE A7) §E S 4 9ok

AAEZol A71E O F712 9E 4 o] A 2E A7) 1ww T AT AT T E
o ARBTANM He F43 vlksA 3o 2RAY, A, A, 22AAA. 2t A
2 AW, HFSo).

AZ ZiCictE

AT, AWTE, Hdd 252 Yo 4 glon, 9amoz el 2 A2 3 e e 4
HeEtE o] X gh, B oA B AA AU G329 60%% =ol X A 2Ho] Eukd} A 2o 2te
sG] AAE FHoY YA H oz E AAE o4, YUY o = e}

AN A & 5 Qs 4S9 718 &8 7ElE o} BHhE 39, g M8
¥ oA Huso] ot J33L AFe 9§ Ayt g Hl7} glom, Alx|e] & ¥
ol emboliz} A7) = A3} ot AW A] FAto] N FI ol 3 E ot

SFAZAA ZHoics _ '
AU Fol o] PPoz Al HRE AL 50%u) 2] o] A T TAZ A7 AH S =] b
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To] HE A$E 20%] Bt P o TAYZ F e Hedy = T
= J J—E— —} 3131‘-‘?:}0] -“’r‘-ﬁ] *374 Uetye Hge F< AR &0

z}clt'—}oﬂ o3t HPEe FEI DY NI T2X| &3 AL oY}, 53]
7F e ﬂr%?ﬂs} Bzt A HFo] A7HA, A 2o] AEA FXLAS
MM &, ol 2HFAFAE WA 13} oF T

24 Wy 'ﬂra} 27 1A 2 TR 3P4 Auet AV = gAY Aol

AFEZo] A FANA HZE Holdrd FFA 244 HHO 7}“‘6}4 171 ofl
717} Zrol 47171 olF 1 FH CTE S A sHA €.

Fold 93 HPEFE 752 3tY o] g4A &H. 5 X- A &4 Hleolzilol ﬂr%
7t BAAA ARl e A T AT i3 7| BA 7 FAE st E2 HAA
2 Zz93d 1 T die IGF on & F7) oyt 4Axo] AgeA iogrt viFdE
d 3 8xE gyt HPe] oideta 2 Frolth. AN AYTE TRk 5 1%
Al 7] Y3l 71 2R A ZAALS B3 APy AL HAAL S sl oF 3.

Aol £A
AHgshe 43

=1

rlr

YA
gy oz DYste A5t Ed0 FaH o MY A4 Utk AEA FAFH ol
7} gom Fidtl=e 98 A7t A+ FAHA 2] AH v FQ ez 3
sdo] A9 AN E F2 HFE FEste v oJdoloME 1 WE F2 Ayt

& ngs

L
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non-Candida albicans species and antifungal resistance. Am J Med 1996; 100: 617-623
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4 %:d 2 8@ x B
Y 1195993 39 239

1983 M2t o3t ¢

1987 M2 d W AFe) 48

1992 MEU e i3t o gtutal HE

1992~1995 T A2EY W AE9

1995~1996 ded S AN W nd zuS

1997~ & A Aetistn oo st st wd (FAua) 2w
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AL 9 Exd NI Al it
Candida albicans®] 27| %

(Adhesion of Candida albicans to human epithelial
cells and endothelial cells)

AA Heta o st v 5ot
0] & = (Kwang Hoon Lee)

TAY A ARSI T 829 F71e 721F AFoA Fr]o]d s B ¢ E A
A A Q] A717F A8 o2 A3 A ZAZe ¥yt A F76HHA, T FES S 53
A e}ld (immunocompromised) +A}ol| A T% AlggRle] 3 Qo Q139 I % @‘9—194
PR AR C. albicans s RIEFE AL A LT ste WAL AFHET 71 3 AR
oz, 537 AWE, $APY s8] 2 BUS FAA Fol, 9§ SEEALS, 0%
Zo] Mg aqlo] & ¢ £3] A S Lot T FAF2 A Ao, FHAH 22
252 Bt Y ES Y Frlol4) T Adda A s P WA e BASAA FL
& XALES Heltt.

&3 ZA o gk Alte] FERHRFH S ATdAFY EI|dd v
@.@%—goﬂ)ﬂ MTEHFE71AE o] 83 2o 43 F2 dW3 S 77 A= A
O mebd RO oRE £33 247k 45482 olslsts AL put gd=e o R A
2o w9 =83ttt 719 = AL A FALe] Q&) AFRE C. albicansol B3| Aol3le AR
7ol SF2A o Guo) FAS, K2YAN Tgos YA WA A3 3
7Yeta, =3 Ex229 Fxo v st {FFAE= 7 S AT £ A X t g
7Zititie] S s = vlYgA]o]l 733t C. albicans®} C. tropicalisol| A ¥ YA o] ¢F3t C. krusei} C.
guilliermondii 2.0} =11, YA WA FFAHA =38l A = C. albicansel| V|3l C. krusei ¥
Al AR oz AAA FHYgFe] & 2R et § AAUAA oude] B
o ATAHE L FF YA X Ui E2F FFAY ERGANAM o2 7R dALS
(germ tubes, pseudohyphae, hyphae)2. 22| Eejstx WPy A HH o2 s A2 U
A Ut

to B EA e HFALAEIE STAT SRS Ao AN, 53 4
gaste) 2o Agse BNAT R £59 £8A7 WA gL BLAE AR 5
A7 #39) FAEATO Waslo] Y. WALEH ATUAN S5 ol g B
A3l ZA X2 FH = H A M A (complement fragment)ol] tf F 8- 7} EA)8t=H|, A|
34 A (complement 3:C3)2] 2] EajA|HZ AA|st= F&A < complement receptor (CR)]1,
CR2, CR3: n| QY o) g EajAHe] F3to] FAst7] Wl 53] 23 TARE €A
o)t} CR1L C3 E-3j 4] M3 C3boll, CR3E iC3boll, CR2E C3do] Wit S8 o]n,0] S A
IEH BEXE YSA X 7 2eo]E B F BEXZF = CR1%} CR2E, S5 79 @<
CR13} CR3Z #Z 33l CR3+= b2 integrini® Q! leukocyte cell adhesion molecule (LEUCAM)

tlJeH F.E_IE.

s A



282} 23} CD11b/CD18 o| F o] 3} (heterodimer)# X} £ Mo-l, Mac-1, iC3b£-4 =
225 289, E/REEY 537, 97, AN X ¥ ol £X3, ] Y& g3 &4
d2tgo #q gt 7ol g o FHHIAAME B 4424 2= H 719 %
Al Aol A Agol A} 2E B AT o) FHNWAAZETG gt} 7ol o] & S5
Abd ol -3 BAg o2, HAMH) e C. albicans EH F&A o A3 AF77} Az
R, 2 C. albicanse] ¥ H o 2 HH CD11b/CD182] a-subunit®] CD11be} 34 2 .
7t FLF Do) Relg 3 o] @io] EXo THEAD. dd B2} A3 73 A
M C. albicans XA Ea2)g gue sz CD11b/CD189] a-subunit®} Z+& 130-165kD
o] GLHE Yt &5 A0 ma} 2512 CD11b/CD183} C. albicans) A £ A
o] ¥ o] BF F7}3810, iC3b B AMH e 2FTT LY FF L2 C albicansS} B2
Aoz A A o). .

C. albicans®] A oA ¥2]¥ CD11bFAIE A= 7o) HESo Y7 Ho) =23 A3
= @ 222 AALE Y g} gan, TANDEEZA 9 AL, G UFo] o] & 318 e
HolM 2ttt ZgFo] Z71sle o AbekAtn) LAt R =9 XTF =X C. albicans
IC3bF & Edo] T £3 G2 E FH S o] Lt IC3bTEA & e AYPoA
C. albicansol| TH&t 47t 2t 0] H 28] Z7}%to] B Y. m2kA] iC3bg A o] 75 e
SHIES FA2HFELE JA s AY, TS u) 9 (ligand)ol] th &l 2] A Z o] 4=8 %) 9} 2 A 3}
HEAEE B2APo 2N AUnEe] 2P 8-S FBAA, ANY 700 #EFo wy
7170 T2 4ES & Ao Y2y g -

YT 390 Hx HE2HL o)y AT 237 T2 8279 Ay A Eo
o. Candida #FE2 A9 2 ofAo] glon BUAELE T hFY A9AE Bol )
fHela 53 =52 ¥ M EFox G330} A e A2 ATFEE ¥¥ C. albicanse] &
AL Xx o) o3 gy g mannoprotein & A S 2 AJA}x]o] gtom. germ tube 3 Aj
Al 8ol F71= 3, gl Ea) 7Aoo o &) QA= Aoz BHugo] g} AR g T A
EE ©| 83t Candidadt o] 49 M X |30 gt AP nae AA T 2 B30 np= jp-
tegring L= FF 7 2ol 9} Aoy 2o o s AP} APHoz Aage Neg
g2 A At YA ganHFol C albicans9} C. tropicalisi= 2} v M) £ FHe] RGD v YA}= 9l
2] o} ':LEiL} RGD peptideE ©] 83+ 33 AHL &3l C. albicans ¥ 9= iC3b T8
A7F EAse W, C. tropicaliso) & fibronectin 4=-8-] 7t EAE 7HsAdo] AR wal
Candida ¥ Fof] w2} &34 Lo o) &t T2l #] 3l integrin 8-H| 7} T} & Ao 2 A Al =]
e

CH WAAZE B 71 WZo) 92817 w2 C. albicans7} B34 AXNA I L
TESHH EH YA X9 A1 oz g3l TRHZEZ 02 o]F3la]o} ghr}).ujk3t ol
Al A HE 2 WM E (human umbilical vein endothelial cells: HUVEC) @2 & o] &3} C. al-
bicans®| F2+2 oA ) ) =] o) XX X9 F7Hd wal HUVECY) i §+ C. albicans©)
fr2te] F718ka, A 9] iC3bgAo) U3 == Ao o3 C. albicanse] §2o] o A)
= B3}, C. albicans?) CD1IbFAFEAE QA AW AN X O3t C albicans2] §Z-&
TNt A X /2E L9 sl}e e AIARSEATH. Rl dde 37y 284 et E 8
A Eo] Ao £33 x}o] 7} 9lLo] HnH ot 2131, C. albicans7} 5] % 2 Hulo] & 7}ed
He Aol FAtdle B A7xes sz T8 £ v] %3 HDMECE o] &3} C. albicans®]
IC3bEA| 2] A& B ALE A3 s} HAYBHA ) A3 A E B0

-7




Z C. albicansol| A iC3bF&A EA1e] ¥H 43S #F T 5 AU C. albicans £ iC3b
g 5o wE L C. albicans W Fuj AW T=F Fxo H|H sl §FYEHF R F7IEIR 2T
HDMEC®)] t] 3} C. albicans2] 824 £ = C. albicans WA =T Fx=o H|&| st <
7}t t}. HDMECO] th & C. albicans®] 23 =+ iC3bF&A o] dig FA = HAH 23 4
& 2o A g2 FAasFem, C. albicans BN FALZ FEAIZ P4 AT AE vhr
20| A] iC3bL&H o] 3 A S T3 FolA FAsHA] ¥ o v]&f) APEEC] 725
Al Xgkt}). C. albicans AW FALZ A1 YA oot A vh§-20] A iC3b-&-A o o
3 A2 B oA TR & ol vlE AFxA AF A=t FelstA Yes #
At

Az 713 gzl Ay A E y A S AD o3& C. albicans®] FE{ A MY o]
5l= A}2re] M integrin E2}2} FA}3E adhesins & A A=A 2 Z C. albicans= H2E INTI1
FRAA7E FEHAT. HZ INTIE 0] &3 A7olM Alge] sF2Ade 725HA € ¥
B ) A 7F 29l Saccharomyces cerevisiae o] INT1C. 2 FH 2} ¥y Z A|7|H Alg sF22 4
o298 g5 & 4= glon, C. albicansol| A INT1-S I A]|F|H FALZ S| HFP oy, &3 A X o
g3 2 AP EEo) g3 B EAo] Aletd S #FsA Y. WEkA INT1E C. albicans®]
olo] mj-$- =83 Exloln &&F C. albicansol] 3 A= Fd 2] fTo] Ta¢F &
Aol & Aoz Qyzt3t.

e
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7. Gustafson KS, Vercellotti GM, Bendel CM, Hostetter MK: Molecular mimicry in Candida al-
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Candida albicans=5-E| tRNA synthetase ¥}& S22} 9]
Cloning 3 54 34
(Cloning and Characterization of tRNA synthetase from Candida
albicans: a potential drug target and diagnostic marker)

Sty Y&t
4 4 = (Sunghoon Kim)

Aminoacyl-tRNA synthetase= 3l & o}7| .:=4tz} (RNAZFS] Ao S Z sl A £y chul
4 ol BEH AaFolth o] HAEY J15H 2243 P2H GEYE o= BAS

| oj<Fetd H8o £ 210L A5 Yt B A oM = Candida albicans 2 3-€] mi-
tochondria®} cytoplasmol] &} 3}+= methionyl-tRNA synthetase 'H3& {7 xS cloningslil o] &
o] MEZ & A HA=2 Saccharomyces cerevisiae S} Shizosaccharomyces pombe2] 3| FAE
W vl 2439} Candida®] mitochondria® methionyl-tRNA synthetaset= genetic com-
plementation 2@ ¥} in vitro 4~ &4 A% & S8 A9 methionine-tRNAG] o) 5}e] &A)
& YE 2 QAR em ol F1be] RNAG] o g w8 2hgo] MEF o} 9182 olujshn Qo
Tyl = &3}l cytoplasm¥} mitochondria® methionyl-tRNA synthetase{}tol| = FQ 7| % &
HAlA ofp|i=ite] MEAd zto]E YE 1 9Ygoen E3 mitochondria® methionyl-tRNA
synthetase®] 2l T& 78 F Y€ FAA marker24] 89 4 9L w12 gy Y
gl Aol HE FR5k AAT. dl 2 C. albicans®] mitochondrial methionyl-tRNA synthetase 2]
T2 Aol 5042 72 PCR primers 8717 fungi® & T8 1329 A RS9 1 w6
A= ™ C. albicansE FE & 4 9SS dolstdct. = methionyl-tRNA synthetase S Al o g
848 84 9A 22 ES FA5H 28 13 methionine analogue?] A F7} &4 & Eo)jxo g

AASHH AE G A &7} 0SS FAstF ok
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Candida species®| A3} &2 A| 7H4A
Candida: Species Identification and Antifungal Susceptibility Testing

Addieta o sheh e g mal

Al EZ & (Jong Hee Shin)

A2 POEZ S MRS A54 BO0Se WEsl Zbsm A BogEe) AdFe
=< non-albicans Candida spp.2] W17} At A o 2 F715 Q) 11, fluconazoleol] WAl Q) &%
Hux 3 3. &, { A= Candida albicans?to] QAP E Ao 7= 83 vigFoz
IFE At HZ Candida tropicalis, Candida parapsilosis, Candida (Torulopsis) glabrata\}
Candida krusei 5= 4 Z+3F 2F2 2] ¥Ql+te] 511 gt} X fluconazole WA Fit]tle] =& =}
H=° &3 A #4444 A= fluconazoled} itraconazoleol] w3+ JALA x| 2w+ S o A3}
F otn wHATH Wb YuA| @} 0} 7kA 2 Candida spp.o] DA & £ 3 g 2
A 254 AL 2845 3 9o

ATHE W3 R Mool 4AFoR EAY 4 3lonz Beld 79 B4 od%E 7 A4l
Aottt g & Uk A A FABA o2 AN DUt RelHt A9 @
o, JH 5 5 Qo) 7 AANAN FelE AeE B4 A4S ABaT. oge 59
ARUY AR F 8%F A aht, FAA ALE, WA, AP e E o) A}E3} ol
8H, &2 fluconazole?] oA X8 Fo] g9 aoz AWztEw Q. C. tropicalis$} C.
glabrataol| &3 A2 F=2 Q1A 2ol o3 LAYt n g2 WA, C. parapsilosis=
TgFegelt AT AR LA A&} B0} 994 Ao Hug ok
E3E C. krusei R C. glabrataol] 2] 3t 7t t}8 ZL fluconazole2] of H}A Fadel #dHo] 9=
Ao g2 A A v} Candida lusitaniaex= amphotericin Bol] WA & B2l 4= 9 o m HIV (human
immunodeficiency virus) x| A A F D A% FlooiZEe] 22 93] A7) 7} fluconazole
= AF&3F 735 fluconazole WA C. albicans7} 2@ 3t B u 5t 1 99 Candida spp. 4+
82 ¢ a5 (Trichosporon, Hansenula, Malassezia, Aureobasidium %8 Hormonema 5)°l 2
FHEY X3k JFUEH I leng ol e AMAARE S EQsltl. C. albicans=
drolt A& (germ tube test)S £33 A& 4= 2 oW Candida spp.2] YHFA =2 o= API
20C (bioMerieux, France)E H| &3l T E A E3lE AT = (Yeast Biochemical Card, Baxter Mi-
croscan, Remel Uni-Yeast-Tek, ATB 32C system)2] TJo| & A|&o] o]&=E )t 18] 1 cornmeal
agar} CHROMagar Candida (Hardy diagnostics, USA)ol| 4] 2] e} A % o] £ ¥},

FAFA 254 A A FA ek Ao e Ho| 71 2 BAG ), NCCLS
(National Committee for Clinical Laboratory Standards)ol| A &= &} 21 7 & 7 Abel] Q&L == r}ot
g JAAE= EFIHA]A 19923 o] NCCLS M27-P (proposed)S, 18] 12 19954 o] = NCCLS M
27-T (tentative)E A\ 3}st] HAMEZHS] HALS] AEA S M FAAH T 199700 &= =2
#191 NCCLS M27-A (approved)S ¥ &9t 53] NCCLS 4993 Candida®) 37 A
H A2 A =% (minimal inhibitory concentration, ©]| s} MIC)¢} YAA ZAxlele] A S B A5

=38 w




fluconazole¥} itraconazoleol] tf §+ MIC breakpoint& | A 3} ). =, FR A ZFFA AAFE X
22E 4238 5 Ad&o] AT Fluconazoleo] a4l MIC 64 pg/mLo]Ato]™ A,
16~32 pg/mLR] 735 & F & 54, 2282 8 pygmL 0]l A= AFA o= A
© MIC breakpoint7} F3jH}. 22y o] 7|F& F2 A9 7idd g 3 C. albicansol| A &
=™, 4% ZL3 C. albicans7} obd Candida spp.o] 2] & o= AFA oz T 9
A WFET ABstA A ApL-@of 3o}, Itraconazoleo)) i 3l Al &= MIC 0.125 pg/mL ©) 3}
£ 244, 025~0.5 pg/mLol W o8 o= 44, 183 1 pgiml o] AS YA o2 7=
He Ae oo et A 82 4 1ok 22y Amphotericin Be] 2 $- @A) 712 A AE
HFE9] Yo @Eo] MIC 0.25~1 pg/mL Ale)e] M9z wd A ©] NCCLS M27-T¥ ]| 9]
f AT HEC] olHI o] & £ AT A7 Doy 2 Uuk HaAo) A A
°| 8% 7 Ue FAA FALZA Etest T2 M5 AP S o] 83 Ay So] Puls] 32
= I

HBH A AA F2 == HEE2 Candida spp.2] fluconazole MIC:= 8 ug/mL ©] 3}o] x| 2} flu-
conazoleol| A}A WA S zt=vt3 43l A C. kruseis} C. glabrata<~ 16 ug/mL o] A}e] MICE z}
=l o}, mEkA| Candida spp.2] 3 83 5% & fluconazole WA HALS thAl & 2= 9) o g
2} A 2tx 11 Qo). 2 fluconazoleo)] A WA Q) C. glabrata 2 C. krusei 0] QA Eg
5= W17} BolF ] u}at PCR (polymerase chain reaction)¥} DNA probeE o] 83} 7]t}
oo 4TS 7] HEF 5 FAFAQ Mo X2 o] L3tuA = AT E
o] Fo{ A 1 U}

i 02 s

1. Fraser V], Jones M, Dunkel J, Storfer S, Medoff G, Dunagan WC. Candidemia in a tertiary care
hospital: epidemiology, risk factors, and predictors of mortality. Clin Infect Dis 1992; 15: 414-
421

2. Ghannoum MA, Rex JH, Galgiani JN. Susceptibility testing of fungi: Current status of corre-
lation of in vitro data with clinical outcome. J Clin Microbiol 1996; 34: 489-495
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tifungal susceptibility testing: conceptual framework and analysis of in vitro-in vivo correlation
data for fluconazole, itraconazole, and Candida infections. Clin Infect Dis 1997; 24: 235-247

4. Shin JH, Nolte FS, Morrison CJ. Rapid identification of Candida species in blood cultures by a
clinically useful polymerase chain reaction. J Clin Microbiol 1997; 35: 1454-1459
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ARA 2ckEe] Wedshs ko]l 9lo] Enolasee] oju]

(Enolase Antigen on the Immunodiagnosis of Invasive Candidiasis)

THEIY A 7ZaF HLda3d
4 & I (Bong Su Kim)

oS F409] A%, 74, dA 9] AUd AAAdFFo =2 EA51 o, H 109
QL FLA, BFFAA © 2" Zo|=AA T ALEFUIE 259 A A7) okt
AYg AAE BHE 7|32 AR Z2A S IS 7134973, 39y LA Zor A A wmy)
HE S A8 o2 B dte T8 Y949 T2 53 It n|ZFoA e Hdzy el
°F 10%= tHtieto] 23A|5HH o] 2 o] 3 AMYE L 26~49%S A joha sl U=
58% (1996'3d)2] HUAHRH TS AHA| gt} o] ol 23 A XA FYFS £ T 2 &
70| X &2}, 3 F A A TR A A FAAol Brtophy 2l Wiy, AIDS 2 3} £ oo
A BASo dojy o] 2R3 AlYEC] A F718ta ATt 23y o] & 7)o AgEg B
St WRio] flo] 9 23] ol e dRuST AHC2RE Ui T, Pl En )
1E " A 7HR 9] Y AH FAE T3 YHE S 785 AFEEEH], o)d W E 9] 7444
o] ¢ S8PF =R R, Aol AJo] U AL A= AMAA o] oY}, ulala
AFAIYTSTS 7] G R71A] A 38HA marker7} S A d, @A} F9 oo 4
AFAFE-Q] D-arabinitol®} Z+t]t}e] enolaseo] T}

D-arabinitol > ZtT T}t Tho| A A 3f= diALLHEo]2) SolAo] vj$ o 754l 29%
2 UYUF 23, §RFo WEFE 42 gas-chromatography 2 ZA 3o} 3= WA 2 L3} 7otz
w°] o AFAE BYAFe] 27| F e F831% 71 F3lc}. o]d] B3] enolaser= Tt}
ol FFMEE FAYStH FTAE ] YAHE dFo] FEIHEALE Hol QFA 3T in vivo 9}
in vitro 2570 FHFFe s AFA AHoF Fxle] HoA LA F£93td YAHLF 9
marker £ F83}7, HHTH O R AT JPoz Ao v S A7 o2 A7 S0
Z7]9 753ttt =3 enolasec]] W 3+ A 2] EA & C. albicans®] VA A ZA 3} M EEY
oA &0l o &3 A AT B F AN AEdE FAE FESI=U =80 5 9
= B olyg, Y T SFAHAEY FAAA ¥EE J3F S AA = 23 marker7} X
T BREL

Yo Al Z W enolase®] Y X+ A X8 5= (channel)ol] glo] A Eote] A ¥ A9 A3 A
of ZtHthF el x5 ASjA] enolaseZ} A FH AL AMEE AU G A7}
AP on 7iroie] AR FE (0.7%) 2 FAIE H (2.0%)71 o Zo] A3} E3) &
TAES] w3 B 8o e FFS AL AURF 2R WEHo 2 35704 F
Ao @Yo £33 & enolase] HE L ¢ A A dojdtia o}

H T AT EI A enolase7} Tt Fol U AR A THE $219] 8 H U marker2 53
stuA oot el X2 3G 719 enolase S F3A|Z FAS A Y Qo] o5 3}
o] Z71X1d3 g8 #7ES 7HsA st Yohx g
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FA %ol C. albicans®] enolase7} FH-3l1 FHIA A E T53 9122 Hol: AL
enolase”} in vivo’d Q| d 5ol Q3 Ao g <9 7| AARBA A 7| AL A A
stal Ut} FY C. albicans2] enolase gene A2 A HE A7) 3], 2= cDNA clone-Z 3}
Aot FAA AES B4, AR o o2 A ZH A enolase mRNAS] steady-state
T A Ut

A AH o8 $-A43 2 T4 enolased ¥ 2 SDA-PAGEA}S] E-z}2ko] 47KDao 2 A AH)
ol A A= LAHA 3 929 o] AXAFITHE B2} Ao A 749 (80%)2] &) 7t A
S5 A=d I FollA 68 (92%)°] 47KDa2] enolaseo] W3t &S XYz QP 13},
AA AN FA S U] EAG el FATHAE Y oo o g a9
27 £ A5 B3t enolased] 3t A= FEo] o] ARAGZUT}E $2je] WA
oA xee] ofm7k flvta & 4= 3lov high-risk Fefo] W] Bl M FAYAo] A
o dojyR| o} Tttt e] 7] 23 FAdd FAE A 7F YFo JeEFIA] ol A Y
enolaseol| et A WA FF71 B2 JZE2] #7220 B & 7] wFo 47KDagt o ) &}
AlSAR] A Aol Bxle] AE F 23 2urt e Aoz B}

Walsh 52 (19913) 249 2] AF A5 &212] 1498 A5 A )3 oA enolase 3¢
= S SEA=H 80 °] XA (54%), 697°] SA4 (46%)C.2 UEIOon o]lE59o EfAL
6%= A HEIST. €29 Mitsutake 52 (199413) 2798 2] AAA rojthZE3hrte] & A
Yt enolasec]] tht A 7} 179 (62.9%)0 A =70 2 AT, o] A5 S A
Aoz S A 279 F 250X (92.5%) HEH QA= o] F IgGF A 2] Eo]A L 95%
= YEH O3 st Y. =3 Van Deventer 5 (19943 3)2 WA 84 0 2 24 3} enolased} Y <
At AEAdA Y APIAAAES HAC 2 ELISAYIH o2 233 A3} 81.5%9) 7H2=A) 7}
96.4%2] 5ol d <= 212 e Aot

TH A58 BHGTY Aol 22 74 L A=Y TE, o3z, iy g s =
s $AH3E o H S tYtite] A S immunoblot ¥ © 2 =33 A} 339 2] & A o) A
G A7t 4 ZH QAL (76.7%), ©] F 47KDa enolasedl] ] &+ &3 = 28 (84.8%)c) A %7 ey
of. @2 7T T 4%oAM FAZE HEHJ e EF enolased A E AU YYn 7+ L
e TSR} 5P M= EFFA 7 AEEAA 9 487 enolased A 7F A EE Yo,
MEF X 8% T 789 FAHE T 5T enolased A 2 AU YR 1 WY LR AZ8 3}
149 31215 11959 A HZE 5 10 o] enolased A S XY 91o] 71.4~100%2] =2 eno-
lase@ Lol AT FAE A A= A2 vepgth a2y H Py #7290 8 99 =
8 el FAAE F 58 (62.5%)7 A7 5ol g2 5H e A AZE 38 FolE= 3 T enolase
el dig FAZF AEHA Lol AR TSFe AL H Ao lojA = 47KDag)
enolase 3} U o] i3+ A F3 o] oju|7l A= A 2o}

T
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Candidaol] Tt L& |2 F A ATE}
(Current Trend in Candidial Research of Japanese Society for
Medical Mycology)

M2 etn o2 o Bfapst A
4 & O (Jeong Aee Kim)

A< 20, 30zt Ao AENI=rE 22 SUketa glom, E3 tttiFe] Fe4d)
e A4 o] Hat gobA| i ot o]0 whe} Candidad] 3t AFE vjd A HAHCE HE
A Ae] =8l THEHI A o E 7o) old T2 Bo] Al 1 Ut & Al
Candidacl| o gk A|A| 2] A+F4]= 1. Candida®] morphogenesis (dimorphism 5=+ polymorphism
of ¥ 3st= FAA} e B AT), 2. pathogenesis (C. albicans®] host cellsol] T g+ 23 2 3=
o] 714, 5 83} virulence factor2 A Z}%] = secreted aspartyl proteinasedl] T &} A ), 3. im-
munology (mannan®| antigen® 212 & 4 Fic)t}o) AHAY WAEAH o) 4. 32 HFA o
tHet A7 (FXdHol dig AAF L 2871 do) g A7, 2 FAFA NLS 93 tar-
geto] gt A7) H 5. A AT UG5 e, 93 X8, o) 502 o] B 4= 9
on], 53] e & J5A AFof M= AR EARYEEAQ o] Al x5 31 gt}

Y Zo A = Candidaol] i3t AF= vl SL51A 1851 Yot A 2 Weo gFE A
A+t #dA 33 "2 A3E3] e} 'dEFE3 7 e, T 83 5 50 o]Ate] AA}
= 71X 3 A dEoA5tE Y] FF 3 AFrt oF 1,100 (1996 11Y€ A A)), 273}
go] &5 S dF7F oF 1,6007 (1996 449 @AA))oln, 7tz vid FAetA &3S )
otal U3 AF StEAlES et Aok Y733 o A 237HE] &= 84 X]-Mycoscience (%
A% BRARZEEH-71 F6 gdsta 7123Q Eolo] A7 ARE A Asta QojA v
WA o] i T F Ao, 'YX AEE AR (EEE)NE dA4AH Az Afol
B A7 2% R AuUe A dE FE5 2 AT A dE A F8HA 2] Candidadl)
T ATFETFS 271 st 1990 ¥ 19973712 H 2 837 Y B o)A #83] 8t 3]
N MEE PE L 199595 o] Fe] ARYAFEEA|o] AME =REL AP Bgic) =
¢ Candida Aol AN d2S dHESE AR € F UE S. Suzuki 15 (ESF o
%), H. Yamaguchi 315~ (B]°] = ti¥}), Y. Fukazawa 55 (oFwhbA] 8, H. Ogawa 25 (F
A= tg) R M. Miyaji 5 (A8} t8H)e] Candidad] #HE A7 QA2 medlineS 3}
AAste] RYTh A E 2 Candidac] that A2 o)1 FeA| o] A putae AAHe A7 =
Aot A 23] gvta AR A+, ©|F £3) mannano] o3+ Suzuki w3"? 2 Fuka-
zawa W59 A F, Ogawa w4 o 72 2] Canidida® host celle] gt B-27]) Ao B3 o 729
¢} CandidaZ} 4] 3}+= 2} enzymeol] W3+ AT, Yamaguchi 4 o 32 9] 82 7F A o) o] 5
A79% EAYEGA 78S AF 5ol o] &8 A7 L Miyaji w4 A7 C. albicans
o iRzt i A7O7F ERF O o] & At nAt .

dH dE AT AME AT Rood #F AEAES MHTE ged (19959
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108 20, Al 392} 2783 F3]) FA LEIUAY AAS L 27 2.
HNEXF MHF: S| 7| Ee} o4

* ZELA:
1. C. albicans: Morphogenesis and Pathogenesis (Neil A.R. Gow)
2. Fungal Infections in the HIV/AIDS Population (Richard K. Scher)

* 7| =2
Antirecepter Yeast Killer Toxin-like Antibodies (L. Polonelli)

* 2 ZX|F:
1. Role of Mannan on Adhesion of C. albicans to epithelial cells (Prof. Fukazawa & 7 31)

2. Secreated Aspartyl Proteinase (SAP) from C. albicans: SAP also functions as a Chemoattractant
toward Neutrophils (Prof. Ogawa < -21)

3. Deep Mycoses and Fungemia (K. Wada)

4. Rapid-diagnosis of Deep Mycoses by PCR (Prof. Yamaguchi & 31)

5. Tumor Necrosis Factor and Gamma Interferon in Murine Candidiasis (T. Miyazaki)

ob=2 19953 THE 'd2o3 753 FFE Y3 B2 Y& = Candidao] #AE U
&= a7fstat it} o] B 3A = 19923 B 19943 712] 3 d7F, A B o)A #3813 o] ¥ =3}
A3 7 59 47FA] 5o didted & WollAe HAle AA 2 A3} BEo] g3
Aot F2380E G AHE 2% Aot}

1. 33 A 44 A8

2. 3 R AF

3. TR} AN EF & UUGS, AYEIAFT2AF, olAH2dF A Z0] A A 2oy

4. o] F-AHS o] HAPE

TS E 99t 2 HA Y 23 =0 FF3lE wto ) Wosicta AleEn o
E AT Ao #E3] 9] &5 S 71Ul 3= vlo| ).

& 1 F ¢
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tigenic factors 1, 4, 5, 6, 8, 9, 11, 13, 13b and 34. Curr Top Med Mycol 1997; 8: 57-70
(Review)

2. San-Blas G, Suzuki S, Hearn V, et al. Fungal Polysaccharides. J] Med Vet Mycol 1994;
32(Suppl 1): S321-S328

3. Fukayama Y, Kagaya K. Molecular bases of adhesion of Candida albicans. J Med Vet Mycol
1997; 35: 87-99 (Review)

4. Bramono K, Tsuboi R, Murai M, et al. Scanning electron microscopic observation of adherence
of Candida albicans to cultured keratinocytes. J Med Vet Mycol 1994; 32: 473-476

- 40 -



5. Tsubor R, Ogawa H, Bramono K, et al. Pathogenesis of superficial mycoses. ] Med Vet Mycol
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crodilution antifungal susceptability testing of yeasts with standardized endpoint determination.
Microbiol Immunol 1998; 42: 55-59

7. Makimura K, Murayama SY, Yamaguchi H. Detection of a wide range of medically important
fungi by the polymerase chain reaction. J] Med Microbiol 1994; 40: 358-364
8. Yokoyama K, Kasi H, Nishimura K, et al. The role of microfilaments and microtubules during
pH-regulated morphological transition in Candida albicans. Microbiology 1994; 140: 281-287
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AHaFe] A7 HH X8

(Management of superficial candidiasis)

Axdigtn o st v fnpetw

2t & (Kyu-Joong Ahn)

Y432 Candida o] &3t 27t 93 AEF S B3} o] S 7137+ (oppertunistic
infection) & 23] 7 ALF Sl A :‘"‘é Fe W AR ZEFTE L8 3z, =
2 A, A5 Ee 230 AL BEF S F23o). Candida albicans7} 3 92 2 o) 2]
U, HAZ 8 AFoA HAAo] AFHT Ut} o] 5L YRE ooz P&ol} g9
o ARAXE EE 7MY TALR A A3 C. albicanse A4 FAIS A7) % 319 C. gla-
 brataxe HALE A 3R] E et

Candida < 15t 52 37309 773 FdoA A3 (30~50%)0] £ =, AA of A] 9]
B2 oM 20%7HA] EEl = = tFE C. albicanso)t}. 18} C. albicans= A A9l o] b
ANXM <= C. parapsilosis} C. guilliermondii Bt} 22 ¥z g2 g Ho}t. diFE29 3xloA] C.
albicans°l| 2|3t LT A4S T3 ZH 5 HE A A S} ARG g
AP 2R HE ZgE e, Aol 3 a3 A gittiEo] e AFR A Eoly
Aot A o MIHEle o] A9 EA A AFdE Ao B FE2En Alno &% 293 7499
o= ZE3.

e C. abicans7} ZFE & B3 712 Eote vole Bgsln 45 #do] Qe B e 7
Aol #AFt. A& WolE 93l AY A M E WY 7)Ho] BAF} v Eo]A W
A 71AE T 23U EAH HY, 93T AR Y gEd Bl JHFEL A=
T2t o] & 71H 59 AtAZ B EE FRoA] Mo £ ¥ 7l tiEo] w5 ) o &
Tote, Bt} A5 Fof 7} 9l AR gt thZo] vt "},

7131495 AHAFo X8 UM E FR 7] T A 7AYo HE 9
T E4E WY Foele] mFo] w9 Fadth A Aul, Hy, 27te] Y=y} uhy
Ao 2 2939 X gy st Agslaxt ).

1. 74 ZiOjCctE

1) 7+ O}: Nystatin oral suspension (100,000 units/ml)e] v} amphotericin oral suspension (100 mg/
mh<S TR FU 4~6A1 A0 2 QJd] Hoj=Ah g Ee] FololA & Az F 23
o] ol o] A4 HETL}.

2) 2~0F & Mol 94 793 (acute pseudomembranous form)2] 73 9 nystatino] .} am-
photericin oral suspension 1mlE 6A|3t A 0 2 2~3F7F T gt} QI A 7} 3 3+ Q)
Bt B3 gtk AAck @k BE Z4o] AW F HA 4842 ] Eajsjo} Gk, urA o
%% (chronic atrophic form)e| & A ZA Fof 2o 2RAYS AN A} BT} A= %
e M= BH7| 72 A 3foF 3o} 2 +4<F (angular cheilitis)« steroidsE ¥ 33+ =4
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R A o] 2 vk-g-3Ho)

3) HV ZdX}L w4 2 AA ) o3 A g2+ AT Eo] o082 778 JAAA S AL
B 53 A 2de APl £& s 2R Aot ATE YAFAE A AT
Itraconazole = 200mg/d= 453t A}&stH &7} Qo 7348 fluconazole 50~100mg/d 2
1~2F7F AFR3HA AIDS 219 Q1T Y g Fo| A kA s 1, HAE A4 FA =2 F4
ZFoll 7F 31+ ketoconazole 2.t} § 3} A o) t}. AIDS 3219 S0%9| M= X 87 AZ2AHo 7 98
" o|F 12 ool A3 E=E fluconazoles FA LMo 2 F9 150mgS FHE 4 3l d
ol o} = C. albicans®] azole-resistant strains®] =& & "X 317] YA At wet 2188 o
2 Fosts Wyel 451 o

2. &l ZIC|CI=

1) =72 X|&: g 528 8A}lo| A nystatin 22 imidazole A 34 A S AF-&3T} Nys-
tatin 2 & 2] 73 -9 100,000units/tab 1-23) < -,-""Jff:‘. 2174 A AR Addt=d, Al 717k #A
alo] 14L 7 A& AFESY. @] S-H- o] 21 2™ nystatine ¥ 1S 2533 = ¥ 3t} Imidazole &
T Ao e]%F o4 X] 52] 73 -5 clotrimazole (100mg/tab), isoconazole (100mg/tab) 5 2] A| A 7} A}
&5 =d FHsta F2F8o] glo. Nystating} ¥ wsl] X 5 & (75~80%)°] =1 (85~90%),
A5 A8 7| (1~6Y)°] oy A& v 5=35ho.

2) B+ X|&: Itraconazole®} fluconazoleo] ©7]| Q¥ 0 2 A} X9t o] @& Z4 x| g0
Hl st o S 3Ao|x] &1 23|34 X5 ©717F ¥ 9. Fluconazole2 150mgS 13] 5o 8}
™, itraconazole< 200mga- 8A|ZF 7FAH © 2 23] AA}e} 31 Eo 3t} Bz e =2m Ast
HASdel AT

3) Mg Al A ZHCCHS: 1do] 3 o4 Yehte A4 A4S A2 o o F B4
Se 92T AAA BAR BHAT} o] A¢ P AT $A KL 2L A A
oF BT}, oleHH FALS AR AA} BaAolw, beshd 240l Un AnE BA o
o Aefol A ok Bk ARSol N BB o] A N RN A% Aoz Y2E D Tk

AsHoeRe 54 TS WAISH] st 4 e 378 3374 13] 2 93 2
g ourgyyo] . 4 &2 A clotrimazole 500mg 13] Q¥ & 2F 7Aoo 2 A3 siH
e dxoddle =25tA] Frate S4S JAT 5 Ut 78§ FZ A fluconazole
150mg A EH7F U 3~670L 3 40| JAE Foll AHIE Yol A 5E FTHIA T
52 A ALt ol H dHE SolrkR &= .

P‘JLH 771 HA| &= B 78 nystating FY C. albicanse] 1 &FE Fola] 1 A& = A
< AastA et 9 QUAE TA&A EE AT R g3 AEEL WA

A =X 2 X| 53t} Nystatine A 11+ FH A 2537, imidazole Al 32 74| = H
2 177419 28] SE T oA AUAE A A 8o} Bk

PR Qe d g uEe] X 5ol 24 3R 74 = AFL3Ho). Clotrimazole©] Y micona-
zole 2 A}8 A] hydrocortisone X3 A A S ALL5IH ZulE AcokZo] F£3] A4 dHT
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TR I AL Ago] UL A S wk=A] 2A- o} g}

BHsa it 71AH 2R E 2HZo)=8 XY F& FAFAS AL} hy-
(drocortisoneS X 3eH A| A7t FHE Y F3F 59 steroidE T3 A A= RS /)70 AL
s oF 3. Bofo] omUE oA B35 ZE 9Qlo] A2A S =) A| Ao} s},

AAAY I 290Z9 dFE Fol 3 Fo A A= =¢l nystatino] 1} imidazole
s YR E AHESIE A F 7]3to] @& H )

S. Z Y =t =9 ZiCict=

FADA BT Fo EE F& AAE F7)13 ALesfof sl0) B2 E sle A% Qo] 23t
He95e Aue gt 99 271 0.01% phenyl-mercuric boratec]] v d 10~158-7F I A
33 1% imidazole A& EXs)oF Bt FAFe) #% A% AGA Lol RHH AL AA
5, 44 € AFA X Fo= 2~3g0] 2 Q "}

o4& X 87F A 28R 231 itraconazole 200~400mge] 7d 7 Fo 7} A| =5 oo} e}, 7}
o AEHA A £ v A Hxe T e Eojof it}

6. BHA FMotm| & ZhoiChES

29 &AM, 77 L A8 7 hZ=e @77k FRAA 25 & vk 3o 233
HHSS SAH e Bk A7)zte] 229t} ok, 7 B2 AQ Welsta Ao wA R o
OH A H o2 T HE ¥ 7HF =2 Ao}

Ketoconazoleol|] 2J3t A Fol 2 FFo] Bl A3 Aee] 3HL Holxu 53
g BHE 3HA717] Yl e B2 Fodslof 51 o] 2 Q&) kA A &}o] Ad 4 3t
Itraconazole ¥} fluconazole2 & 7} A o} A] &= ketoconazole} TASHY A7) T o] &1 QFA 5o}

& 1 F 8

1. Richardson MD, Warnock DW. Fungal infection. Diagnosis and Management. Oxford: Blackwell
Scientific Publications, 1993: 61-73

2. Kwon-Chung KJ, Bennett JE. Medical mycology. Philadelphia: Lea & Febiger, 1992: 296-297
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e 2Y 9 AR A P okEe] 28 g o
(Treatment and Prophylaxis for Candidiasis in the
Immunocompromized or Cancer Patients)

et o] 2o st ) 7} 8wl
4 ¥ F (Woo Joo Kim)

A DF e AgEo] Ae Y4 S0 e BEXen glon], Beds)o] WArel Al
golMe A9 ZEE oA Fedh a8y ByotFL 7] 54 (opportunistic) ¥ Y # 0 2
QAo Y75 2¥ S Y3l 918 Q9o Hygm Aol T3t z+E 7)o 7}
B 42714 €. AF 1043 WA AAA L FHY A Ay =7}, o 22}
Al OHAl B8 stEteiol S EH 9 82 FHEE AR =) 2}y o] o] B3} U FT A
d 9 ZH S (AIDS)Y] F715 22 Q35le W AY Ao S YA HE24 7Yt
o (candidiasis)®] @AYo] & 3d) Z7}35}A 5 A . Candidal = 1507} %) o| o] #Fo] a7
A oy, d44A o2 C. albicans7} 71 E3F 4o, 7]1Ek C. tropicalis, C. parapsilosis,
C. krusei, C. pseudotropicalis R C. guilliermondii s° AAE o} C. albicans= 2. 3l
87, FHES EASH, AARANE 77, 4% R Ao] ERste BYFEe Ana
16 HEES} A 9L ol F1 Ak AAToIT B FAA L AL, steroid | 2
T, HIV 435014 o8 Aejetd 29o) AWM WASHE C. albicans?} 3 Q7
ol o] AR Ee AR Yo FPS S 2Tk S8 M2 Y Yuro] &4 ol ghrel
MEui7) B 5ol A, T-HE 7504, YT FAZE ol olZ]1 el o] ge] e A
T LU 3 (candidemia) £ A HA (invasive) 7HT) TFZo] 2 a9 F Sttt & AFEH
22| Candidac 3%, 98219 &, A4 AR O] Ao A Al Aol 27 S o2 AbzF A
7t 7bEsith oY A Fe ZERHel wEl 77 A% 2 A =8 A aie Hu o 5
(mucocutaneous) ZHt | ThF3 W) ¥ A1A) 7] & AWsle AX giojg=o 2 TEEHY, XA
S o Fof QojA tt2 A "}

HE-Eo R gitgze 22409 &= T A| (nystatin, clotrimazole, miconazole, econa-
zole %X ketoconazole) X] 8o v ¢ E3} A o 2 w2 3T} Candida ] &5 A (vulvo-vaginitis)
+ nystatin 32} Bt} azoleA] &2 F Ao = QF-3-3}<, fluconazole 13] 150mg 5 7} & 3} A o]
o 774 2 A% 7 t}=d) clotrimazole T W74 (troche) 1Y 53] o7} nystatin & €} <l of] H]
8t & 3} A o]}, Ketoconazole (200~400mg/¥!) ¥ = itraconazole (200mg/Y)e] 2] xHeo] 7
of AR H o, H, AAGA & B8&Fo| AL} AIDS Sajo| A= otE T ZH7t S F 3
Tt. AIDS &x19] 27 2 A& g o= Z| 5.9l o] fluconazole (100~200mg/Y)e] 7}& & 3}
AR azoleA] <kAlo|th. HIV Aol A A A 7% A= S CD4+ A 7} 1007R/ul ©]
SHRI ZA}ell A 77131 fluconazole o ¥t 73 9-of] azole 2k o) g HAdo] A E 93 o]
N, A5 8FE F7IN7 A Sox A2 220 Al ¥ . Fluconazole x| g 4l
9| g+ Bz}l A] itraconazole, ketoconazole == clotrimazole A5 AIA EH9HE Jeh) At
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E& Afo] o) 27 BT HIV Aol A azole ok WA &9 Z7h7} wEAHA 7T
BrthEe] BB Aol A e, FAFo] MwHE ASdE ALL o) AP Fx
& F2] fluconazoleS " = v F3 W H OB FAJEF gt} Azole 2FA] WA Q1 F
Ado 9ol ¥ E HIV Z9AM € P2 A =9 2 sutsta stk A9 BE azole
FANAY FAF 2 A% AT FAF BA4= F 9 amphotericin B (0.3~0.5mgkg/2)e
Fo7F BARHon, A8 T8 Fo A AL F-27 Er}h ¥ AIDS $xto| A oY)
A2 Agdo] ¥l g B E 32 E 3xlo A fluconazole o ¥ x| 87} & Q )t}

A A 2ty F (chronic mucocutaneous) 7t t}5-2] X] 5o 4212 fluconazole 12! 100 mgo)]
AYAHoltt. YA Candida7} A& x5S 25 A amphotericin BE 5o sl &
4 AAE S ARG F7] 5L odslor ot

Y 852 Candida species7t 3 o]/  Qulj Fol| A A F 24 @) £ o
H ol = e & UY. o 5] 2SS A ARHIAE] sojdd et 2
3 AA 3] F7HEAS. i FHE YA Candidas @Y v gol A Eels = nPEE
T 3WA R SHA = YIHSHA 253 ot g F/79 7HEHEH /X171 oo 244 9
A BE7F 5, 7o 35 $x}e] o vk o] oA #Ho| ). T4 AW s G2
o] =Xt dFE2] A5 ZHE Y A A7 Yo F9] X 5ol BFAHo|t). A% 3}
M ZHHERS] A AT 25 YU oA Candida7} ol A 7] = o). 2O € F& yit4,
=749, #4849, A9, A9, WHETH 22 943534 295 24 93e] evz v
AT FAaFol fle SAgt e B Y 85 Ao A 83 A X571 F 33}
O Y 85 el e & A= APALZ Uiekd 9] 3 oS FAlsjor @t}
st B AANE SAoAM = FsEdoz IEE e B EZFQ AA 7l H4F o)t}
8T d4a<se] gl ZHY #d 1o €35 $x12] X 89 fluconazoleS 1€ 400mgH
144 7t 5o 2 amphotericin Bol] ¥ A 5 = §3 5 YeEl ] 2282 A2 2Ho] Q). Can-
dida vt 2| -2 fluconazole} amphotericin B Fol|A] oj@ X35 <A S A& A Qx| o uj
T 3838t AR 71 NI S| FA|7F 5]+ C. albicanse B % fluconazoledl] 754 <
UEIH T, srU]ol| A & o} 2] 7} X] = fluconazole WA C. albicans= AAA o2 ¥ |71 & A
@i Ut A7 FEQA S B9 FHEHE B> C. albicans 78 2] X7 7}
H Bl & WF=A] A Al oF =™, fluconazole (400mg/Y) S=+ amphotericin B (0.5mg/kg/d)S F
At Yo @52 5= dEe] @ F 2F < AS A FAE T3} C. krusei=
Ao @5 9909 1%E AA| st R HIe g F2 5 X7 A1 B o) A fluconazoleol] W] 4
o|t}. C. glabrata:= fluconazoledl| 5% 742 YeERY ™, amphotericin Bol] W A] o] A A] azole
Al kAo A Q) Candida lusitaniaex B 115 11 o} 12 2 2 fluconazoleS 7iot} 713
Zol AHe 8 Wo] % BHo] WiHolth FHT 4%, A&A ot @28, Candida
speciesol] 2|3t HEA] £33 FTIFT RS WG A 518 A}o| A = amphotericin B (0.5~0.8mg/
kg/9)S 7T~14<L 7F AR} (2F 500mg). wjof] w2} & F-8 % (cumulative total dose) o 2
1,000~2,000mgs 5 st= v, YRrAH o2 o A & duje] §Fo g FAF A} A
H e gate] QA Wols|Ae £2, 1AL, AR e, 24 Pt A}, Yo} Fzo
§H 2 o ol U3t o8ty 27 Se A Gt

554 (disseminated) 7T} T} 5 & A Q) A% A7) ), FRAZA, A, Aheted) =
= TN ol F7E A A2 Wr=A] @) amphotericin B (0.5~0.7mg/kg/d, F &
T8&F 2~3g) 5o R 8EE 2317, A8 F7]F5°] f12W flucytosine (75~ 125mg/kg/d )}

s
A~
i N
=

- 47 -



amphotericin B (0.3~0.5mg/kg/<], 5+ & 82 2~3g)s B F9357] % o). 7w) (hepato-
splenic) 2T Th3 e 4 MYY VAo FLARE AP 2T FA2A HEGE A
7ol 2 @Y =1, fluconazoleo] M) ZHojthEe] 27| ol AF LAY = amphotericin
B 27| 218 ¥ &1 (consolidation) 2§ A} 82 3 Ut} FFA t=o x5 Aol x
27 &% Eo] flojok ), FAH T o2 BB ojo} 28 E 4 g} =7 HaF
WA ¥ amphotericin BE $3t3 g Ato] MM sic; A wrA wEA zd 4= = Sgs
TS 7 BN M HEAQ U8 EE FF o] o] Jl5eH, o] AL AT A
S 7|3t &<t amphotericin BE- o WA © 2 %o 3}a] o} 3o},

%)t U (endophthalmitis) & i} W o] Sukslo] UEhbe u), B 2YT 7
%3] o2k WEA) amphotericin B2 | 2.8 soF Gt} Behywio] A4 wrbx] A
27} A &= ook @t Aok Yitde] X8 3 9] amphotericin B S £ flucytosine
Y 7471 £F X 5ol Y, fluconazole G= x| 8 o) A= Bus 3 o} Ao 23}
A &< (vitreous abscess)o] S W= Xz} A A= (vitrectomy)o] Xk 2 x| g o) g3 o]
O Z2AHA] AA|&F ZAA) 7} (vitreous cavity) 1§ o] amphotericin Be] £ & m2] g} 7o}
AU B fole 32 FA T #ut fx)&o] "as A g} 249 F5A
N= JAF7 79 A A7} 42 o]} .

AU B2 A2 93 43 7lHEHe) A A2 gD} JHEE A A o] F o & X
SHe Yy 8F £+ 9=d At M = 74 7 flucytosine (75~ 100mg/kg/<, 7~109) =
£ 727 fluconazole (100~200mg/Y, 7~10Y0)S £ & 4= glth. T o w5 AGo 2 wja
=} fluconazoleo] H-2}go] Homg LMH o2 Algo] 2HH} QX 7HAI e & X] 53] o}
He 8AA iho 859 A8 E 984 = amphotericin B (SO0pg/ml, 5L 3t =+ micona-
zole (SO0pg/ml)S ©] &3 WA Ho] Al=d 4= gt} A(renal) ZHo] T2 fluconazoleo] T
EAZoz Wdsng avNes Aedch B8 T 597} 2194 Zlo] amphotericin
B £7} 28/ A SEt Tt Butede W2 x4 e Beb=A (CAPD)] G =
A v YR Ho g Bt FHEE A A Aoy amphotericin B == 7] 7+ fluconazole-S
AEAQ 434 FF7 24590 W Fo] g40) F WX Folsjo} A FHEHE AL §
A3l oF 5= 5ot T2 AU =Z amphotericin B T fluconazole-S 2=9) &)= Aol avAY
% Sk,

A2 7213 AAAR VA B 37480 et B g Vel Sobskn Qo
W, ol & AN E 53 2t APZe) Aeko] oy ojn] PP FLL NPH =
gomz Bt 2 APel ¥ Aol dgHo 2 YAF dweyo] ALEH 1 g
o WA BN WAY FHoz AP BUTGFY e FAFAES Folsed Ha
A At Sle Candidas AAS I, GRo2e] AYLS B3 AA 792 o st Aol
78 ZAolth. WAl o5 o) F2FAL polyenes = imidazoleA] FAFAL Ae| A} S
A @3, g FFH o YFBAN F5471 B Ha A0 Y] B¥Ey 9 gl &
7280l A2 fluconazoleo] F2 AL&5 3 Ut F4 MW A} A fluconazole] of A
Toe EE7|3e Raet AT O Ee] dte)] AR} QJ=HQQ o) An rda=h= o=
o dele B3 JFHA dRon AMFE FroE JFL nxx] L= Mo = 9E
A tt. Fluconazole > FF F4-0] 2] a0 2] o] 2] A zuj7}z] 12 400mgS Fo3tH 4% 71
Hos<s ddad. 3H9 72y 933z g Bady 327 4= g2}l A flu-
conazole®] @A Fol A3}t gley. H 29 B3 931A fluconazole®] Ecjulo 2 me
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2
2 BAdoZ dSe T . Bata AL C. albicanso] 93 AA ZHd=o] Mg} e
o| 2] 9] Candida Fol 2|3 1 Vel RS HYo A= WA o 2 fluconazoleS M & =t}
© T74°] Aoy dvkH o 2 fluconazoled] o] W& T AR R get) g2 74 o] 29
% G-CSF, GM-CSF, M-CSF & XA X FZRIAE FA31AY Attt yi3t gx)e =
Ao W o Bae) WS ZRAT L PUSE AsE & 9o

o] gt E71s3 23]2] fluconazole WA C. krusei®} C. glabrata®) ¥ & S5l
@)
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Achilles 98: ¥+3Qle] AAM ZHo| zH A3
Atk =AW R FHAbol hE FRAFA X BA

19973 79 7L FH dFAel AA, A HS3|7F FAE A (F) =G FLT
bzl X ZR2AEE Fio FHS LA XAD TER| g7 -

do =M, el 7THol| TALE EE I v wsto AAEH HSEA Z3E v wsta, YA
= TAHCE O 99 9FRATdFTHe AAF S ZASIH L, T Ao R Fdd 3|
o) ASole AT L FARAZ A Bdto] Bate] £} AFE vw B snA AT

O Ay AR e dote $A; 28,5827 T HE o] Qe AL s dH A= 57.7%
=2, 2hd 79 95.2%cl vl A SHAl ZLA Yetyg Aldd mE LRSS Hixd F o] &
Holn o Fo 4= A4 zltte AMd S &A3A o a2y, dd%o] e ALE dH
SzLe] A7, A= AdHtle] AdddEe] 79.8% (97374 83.7%)= 717 FAHE A=
H2E Y, 57 (eczema 11.1%), E] 7 (corns 5.1%), 5-3| (warts 2.7%), 1 A (psoriasis 2.1%) &
o] 74 M EE AMo] GE Aot Yt Ao BAHAY. T, A7 2 BRoA AT
g FAFAS TAY A, Bae] Bof AR S 5 FE B} £9% A} B M E 1
23], 743t T Alell= 24%, 19 13] 28t T Alde 16%%°] EHE 78 A2 Y
B} B8 71zto] A4S BAle] £ Es ASHE AL HAY 5 AN

Aoz 97d) ogde] WAL HRE £ 8 ZAGNE AdY2 BAY N
sol7h Am, Aol Sk Aoz BEE VAo FSoE S e B v €SI
o e oz deht HaAge] tg B4 AR B Do)} Bol $EF Aoz g
prg=g
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