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3. Dermoscopy in Superficial Fungal Infection (Mycoscopy)
Jin Park / Chonbuk National Univ.
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Dermoscopy in Superficial Fungal Infection (Mycoscopy)
Jin Park

Department of Dermatology, Chonbuk National University Medical School

The diagnosis of superficial fungal infection is currently made by microscopic examination, culture,
Wood's light evaluation and histopathology. However, mycological examination may in fact present several
problems: it is rather complex and time-consuming; it requires trained personnel and mycological tools,
including a microscope, rarely available in private practice.

Dermoscopy is a simple, fast, non-invasive diagnostic technique that allows better visualization of
morphologic structures not visible by the naked eye. Although dermoscopy has been primarily used in the
diagnosis of pigmented skin tumors, recent advances indicate it is also useful in the diagnosis of common
skin infections and infestations such as viral wart, molluscum contagiosa, scabies and pediculosis. Although
most of the current available literature is yet based on single observations and small case studies rather than
collected trials, some characteristic dermoscopic features have been described for tinea capitis, onychomycosis
and tiena nigra with regard to superficial fungal infections. Herein, I am going to introduce the characteristic
dermoscopic findings of superficial fungal infections in the previous literatures and further information

based on my original studies.
1. Tinea capitis

Most frequently observed dermoscopic findings are scales, broken hairs, black and dirty dots, which are
not specific. Charateristic dermoscopic features are comma hairs, corkscrew hairs and newly identified
septate hyphae-like (morse code) hairs, which can be a diagnostic marker of tinea capitis in differentiation

with other alopecias.
2. Onychomycosis

Distinctive dermoscopic features are zagged edge with spike of onycholytic area (aurora pattern),
longitudinal striae, ruin appearance of subungal keratosis and newly identified mushroom cloud sign.

Other common nonspecific dermoscpic findings of onychomycosis are chromonychia, splinter hemorrhage

- 13-



NERE o < Dermoscopy in Superficial Fungal Infection (Mycoscopy)

and periungal scales.
3. Tinea nigra
Dermoscopic finding of tinea nigra are characteristic fine, wispy, brown strands or pigmented spicules. It

does not follow the furrow and ridges in acral skin, whereas acral melanoma and melanocytic nevi correspond

to a parallel ridge or parallel furrow pattern with pigmentation on the ridges or follows, respectively.
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(Dermoscopy in Dermatophytosis,
Mycoscopy)

Department of Dermatology

Chonbuk National University Medical
School

Jin Park
Nov 23, 2013

OVERVIEW

» INTRODUCTION of DERMOSCOPY
+ ENTOMODERMOSCOPY
+ DERMOSCOPY IN DERMATOPHYTOSIS
(MYCOSCOPY)
— TINEA CAPITIS (TRICHOSCOPY)
— ONYCOMYCOSIS (ONYCHOSCOPY)
— TINEA NIGRA
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« Dermoscopy in Superficial Fungal Infection (Mycoscopy)

Dermoscopy S -

+ Dermoscopy, dermatoscopy, surface microscopy,
epiluminescence microscopy, videodermoscopy

« Simple, fast, non—invasive, in vivo diaghostic
technique
* magnifies skin and reduces skin surface light reflection

« better visualization of morphologic structures not
visible by naked eye

®)

(@)

Iy A

g TP .
4

)

ENX

sermis
fied epidermis pigment

Dermoscope

~
e Traditional dermoscope
— Magnifier (typically x10) 4
— Non—polarized light source -
— Transparent plate and a liquid medium between instrument

and the skin
& P~
] @ sﬁé b
MOde|m- dsrl_mhiscope If o P &
— polarize 19 source —
o ’?myﬁ

— dispense with the use of liguid medium / 0)// .
— Large magnification (x10 ~ x1000) o
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Application: Classic & New

Primarily used to help distinguish benign from malignant
melanocytic lesions, especially useful in diagnosis of
melanoma

Aid in the diagnosis of non—melanocytic skin tumors

Aid in the diagnosis of inflammatory disease

Aid in the diagnosis of hair and scalp disease

Aid in the diagnosis of vascular disease h
——————————————————————— BEYOND

Aid in the diagnosis of infectious disease
Aid in the diagnosis of nail disease ' j
PIGMENTED LESION

Entomodermoscopy

Entomodermoscopy
— “ENTOMOLOGY” + “DERMOSCOPY”
— Dermoscopy in infections and infestations

Besides the Diagnostic role, it can also assist in the
monitoring of treatment efficacy

— Viral skin infection (Wart, Molluscum contagiosum)

— Human parasites (Scabies, Pediculosis, Tungiasis, Tick bite)
— Fungal infection (Tinea capitis, Onychomycosis, Tinea nigra)
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Entomodermoscopy

Wart: frog spawns (multiple densely packed papilla
with a central black dot surrounded by a whitish halo)

Molluscum contagiosum: red corona

SCabies: delta—shaped structures, jet with
condensation tail

Pediculosis capitis: ovoid—shaped nits
Phthiriasis: crab louse

Dermoscope as a disease vector

Dermoscope can be a vehicle for transfection to
other patients, even though the risk was considered
to be low in traditional dermoscope.

Minimize the risk of infestation transmission !!!

— Use 70% isopropyl alcohol: significantly reduced bacterial
growth

— Use disposable polythene lens cover
— Use polarized noncontact dermoscope

-18 -
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MYCOSCOPY

DERMOSCOPY IN SUPERFICIAL FUNGAL
INFECTION

current diagnostic methods
e i e s e e =

KOH smear 30 min 40 7 60% Impossible Semi-invasive Rather complex,

(depends on difficult to perform
experience of in children
examiners)
Culture 34 20~ 50% Possible All Semi-invasive Complex, time—
weeks consuming
Histopathology 1 week 70~ 90% Possible All Invasive Time—consuming
KONCPA test 3 hours 70 7 90% Possible Onychomycosis Semi-invasive Complex
Wood’ s light Several Variable impossible Tinea captitis Noninvasive Limited application,
seconds (depends on not confirmatory

fungal species)

et

We always crave a new, simple, fast, non—invasive
diagnostic methods even in dermatophytosis, which can
be a DERMOSCOPY !!1!
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Dermoscopy in Dermatophytosis

« 1) Tinea capitis
« 2) Onychomycosis and fungal melanonychia
« 3) Tinea nigra

« 4) Tinea faciale, Tinea corporis, Tinea pedis :
diagnosis of exclusion (?)

Tinea capitis

« Typical case of tinea capitis is easily diagnosed clinically.

* The diagnosis of tinea capitis, especially non—inflammatory type,
can sometimes be challenging when it mimics other localized
hair loss, alopecia areata, trichotillomania in children.

-20 -
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Author s
(journal, year) Lo

1

Dermoscopy in Tinea capitis:

Slowinska et al
(J Am Acad Dermatol, 2008)

Tangiaturonrusamee C et al
(Mycoses, 2009)

Sandoval AB et al

(Rev Iberoam Micol, 2010)%

Hughes R et al
(Arch Dermatol, 2011)

Vazquez-Lopes F et al
(Australas J Dermatol, 2012)

Pinheiro AM et al

(An Bras Dermatol, 2012)
Mapelli ET et al

(Pediatr Dermatol, 2012)
Hernandez—Bel P et al
(Actas Dermosifilogr, 2012)
Neri [ et al

(JAMA Dermatol, 2013)

Ekiz O et al
(JEADV, 2013 epub of ahead
print)

*sparnish

Previous reports
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7 children

6 children
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1 adult

3 children

2 children

1 adult

15 children

White

White

Dark-skinned

Black

Dark-skinned

Black

Black
Dark-skinned

White
Black

White

Dark-skinned

Comma hairs

GComma hairs

Comma hairs
Corkscrew hairs

Comma hairs
Corkscrew hairs

Corkscrew hairs

Comma hairs
Corkscrew hairs

Comma hairs

Gomma hairs

Comma hairs
Corkscrew hairs

Comma hairs

Corkscrew hairs

Black dots

Broken & dystrophic hairs

Broken hairs
Dystrophic hairs

Arborizing vessels

Broken hairs
Dystrophic hairs

Dystrophic hairs

Broken hairs

M.canis

M.canis

M.canis

T.tonsurans
T.violaceum
T.soudanese
M laneronii
T. violaceum

T tonsurans

T.violaceum

T.tonsurans

M.canis
Tverrucosum

TINEA CAPITIS IN KOREANS

CASE CONTROL STUDY

AT CHONBUK NATIONAL UNIVERSITY HOSPITAL
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« Dermoscopy in Superficial Fungal Infection (Mycoscopy)

Background & objectives

« All current available literatures in tinea capitis are
based on single observations and small case studies
rather than collected trials without large control
subjects.

« 1) To know characteristic dermoscopic features of
tinea capitis compared with other alopecias

« 2) To assess the potential usefulness of a
dermoscopy in clinical diagnosis of tinea capitis and
in relation with clinical and mycological features.

To establish the diagnostic usefulness of a
dermoscopy in tinea capitis

Materials & Methods

* Materials

— 22 cases of tinea capitis which were diagnosed by KOH or fungal
culture

— Clinical type: non-inflammatory (8), inflammatory(13), black—dot(1)

— Morphologic features: endothrix(3), ectothrix(8), Mixed(4),
undeterminated(3)

— Species: M.canis(15), T.mentagrophytes(1), T.tonsurans(1),
unidentified(6)

— Compared with 320 normal controls and 329 other alopecia patients

¢« Dermoscopic examination
— polarized hand—held dermoscope (Dermlite DL3) at 10—maginfication
— Dermoscopic images were documented with a digital camera (x3~4)

.29 .
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Results (1 ): most common dermoscopic

findings

; - Broken hair, black dots Dirty dots
Der. Features Ilznzeza("cspltls
Broken hairs 22 (100.0)
Dirty dots 20 (90.9)
Perifollicular scales 19 (86.4)
Black dots 17 (77.3)
Scales 17 (77.3) Scales
Perifollicular erythema 15 (68.2)
Comma hairs 13 (59.1)
Perifollicular pustules/vesicles 13 (59.1)
Septate hyphae hairs 12 (54.5)
Arborizing vessels 12 (54.5)
Diffuse erythema 12 (54.5) D e
Empty follicles 11 (50.0)

hyphae hairs, pustules
. B - -

Results (2) characteristic dermoscopic
findings

e Comma hairs
* Corkscrew hairs
+ Septate hyphae-like hairs (or zigzag hairs)
A - r L e
T

Septate hyphae hairs 54.5% 0.000
Corkscrew hairs 31.8% o 0.000
Comma hairs 59.1% 1.5% <0.005
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Results (8) Correlation with clinical features

« Inflammatory (Diffuse pustular type, kerion)
— perifollicular pustules, comma hairs, diffuse erythema: more
common
« Noninflammatory (Seborrheic dermatitis—like diffuse scaling,
gray alopecic patch)
— scales (perifollicular and interfollicular): more common
« Black—dot type
— Black dot, comma hairs, corkscrew hairs
INFLAMMMATORY NON INFLAMMMATORY BLABKE BET

Diffuse pustular type Kerion

Gray patch Seborrheic form

Results (4) correlation with mycological

features

« Only three species (M.canis, 7. mentagrophytes, 7.
tonsurans ) were included in this study

Trirhonh £ A Trichooh

Microsporum canis Tr P phy tonsurans

Corkscrew hairs Broken hairs Corkscrew hairs
Comma hairs Dirty dots Comma hairs
Septate hyaphe hairs Perifollicular scales Pointed hairs
Broken hairs Diffuse erythema Broken hairs
Perifollicular scales Pustules Arborizing vessels

-4 .
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Tinea capitis: Summary

Corkscrew hairs ()
Septate hyphae (Morse code ) hairs, Zigzag hairs (**)
Comma hairs (*)

Comma hairs g

Broken and bended hair shaft (curved shapes resembling
commas)

Homogenous in thickness and evenly pigmented
Associated with both ectothrix and endothrix
M.canis, M.langeronii, T.consurans, T.violaceum, T.soudanese

partial damage to hair shafts filled with hyphae or damage to the
hair cuticle

-5



« Dermoscopy in Superficial Fungal Infection (Mycoscopy)

Corkscrew hairs

Multiple twists and intensely coiled shape

7.soudanese infection, but most dermatophytes may induce
Corkscrew hairs

a variation of the comma hair (?), suggesting that it is not a
peculiar manifestation in black patients but rather a possible
manifestation related to curly hair

Septate hyphae-like hairs

Septate hyphae—-like hairs, or morse code (interrupted) hair

Presence of multiple transverse bands (gaps) relatively regularly
distributed throughout the hair shaft

Zigzag hairs: a variant(?) of septate hyphae-like hairs or
corkscrew hairs

D/Dx with trichorrhexis nodosa, monilethrix
" 4 .7; = . 3
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Differential diagnosis

ALOPECIA AREATA TRICHOTILLOMANIA TRAUMATIC ALOPECIA

Yellow dots
Short vellus hairs
Broken hairs with frayed
ends

Proximally tapering hairs
Exclamation mark hair

Broken hairs, Black dots
Perifollcular scales
Erythema
Arborizing vessels

Numerous black dots
Broken hairs with
different length

Distal longitudinal

o . " b e e
Spting Monilethrix Lichen planopilaris Folliculitis decalvans

Beaded hairs Absence of follicular Hair tufting

Broken hairs opening Perifollicular scales &
Perifollicular scales & Peripilar casts erythema
erythema Diffuse erythema Broken hairs
Grayish dots

Onychomycosis

Onychomycosis, fungal infection of nail unit, is most

prevalent nail disease about 50% of all onychopathies.
Subtypes e o 7
Distal and lateral subungual onychomycg 4
Superficial onychomycosis (SO)
Endonyx onychomycosis (EO)

Proximal subungual onychomycosis (PS¢
Totally dystrophic onychomycosis (TDO)

The diagnosis is still challenging
considering that gold standard tests are
time—consuming and often impractical.

Dy




« Dermoscopy in Superficial Fungal Infection (Mycoscopy)

Althor G::::al Dermoscopic features MiGroscapic

1

Dermoscopy in Onychomycosis
. previous reports

Nakamura RC et al = Chromonychia =
(Int J Dermatol, 2012) Onycholysis
Opacity
Longitudinal whitish streaks
Subungual keratosis (ruinous aspect)
Dermatophytoma
Dryness, scaling of the adjacent skin
Crignis GD et al DLSO b l K is (ruin ) Cr h T.mentagrophytes
(Int J Dermatol, 2013) (336) Distal subungual longitudinal striae Thickening of the nail plate Trubrum
Splinter hemorrhage Candida
Piraccini BM et al DSO Jagged edge with spikes of the onycholytic T.rubrum,
(JEADV, 2013) (33) area Black dots and globules T.interdigitale,
Longitudinal striae Matte homogeneous color of Scopulariopsis
the nail plate brevicaulis
*Negative features: linear edge

Onychomycosis

Nail plate (dorsum)
— a, chromonychia

— b, onycholysis

— C, opacity

— d, distal streak

Nail free edge

— e, subungual keratosis (ruin aspect)

— f, chromonychia
— g, dermatophytoma

Nakamura RC et al. Int J Dermatol 2012;51:484-5
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Jagged edge with spike

« The proximal margin of the onycholytic area: jagged edge, with
sharp longitudinal whitish indentations directed to the proximal

nail fold (Aurora pattern)

« Result from proximal progression of dermatophytes along the
horny layer of the nail bed longitudinal ridge

+ c¢.f.) Traumatic onycholysis: linear edge(without spikes) — regular,
without indentations

Piraccini BM et al. JEADV 2013;27:509-513

Longitudinal striae

« Longitudinal striae of different colors of the onycholytic nail
plate

+ Color: white, yellow, orange and brown
¢ best observed with x40

Piraccini BM et al. JEADV 2013;27:509-513
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« Dermoscopy in Superficial Fungal Infection (Mycoscopy)

Subungual keratosis “ruin
appearance”

DLSO (distal and lateral subungual onychomycosis)
Corresponds to fungal presence in the nail plate

Due to accumulation of dermal debris reacting to the process of
fungal invasion

Validating the initial presumptive diagnosis of onychomycosis
Can also be observed in nail psoriasis associated with
onychomycosis

Crignis GD et al. Int ] Dermatol 2013:Epub ahead of print

ONYCOMYCOSIS IN KOREANS

PILOT STUDY
AT CHONBUK NATIONAL UNIVERSITY HOSPITAL
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Background & objectives

« Current available information about dermoscopic
features of onychomycosis is very rare. And almost
of the information is mainly focused on DLSO
subtype.

« 1) To know most frequent and characteristic
dermoscopic features of all clinical subtypes of
onychomycosis in Koreans

« 2) To identify new additional diagnostic dermoscopic

features of onychomycosis which were not ever
known

To establish the diagnostic usefulness of a
dermoscopy in Onychomycosis

Materials & Methods

« Materials

— 220 cases of onychomycosis which were diagnosed by KOH
or fungal culture

— Clinical type: DLSO, WSO, PSO, TDO, EO

 Dermoscopic examination

— polarized hand—held dermoscope (Dermlite DL3) at 10—
maginfication

— Dermoscopic images were documented with a digital camera
(x3~4)

— Liquid medium (gel)
— Nail plate, nail bed, hyponychium, adjacent skin




« Dermoscopy in Superficial Fungal Infection (Mycoscopy)

Result (1 ): most common dermoscopic
findings

Dermoscopic features Patients, ) Chromonychia Longitudinal striae
n=220(%)
Chromonychia 178 (80.91)
L itudinal_striae 133 (60.45)
Scales 133 (60.45)
Onycholysis 110 (50)
Subungual_keratosis 96 (43.64)
Dirty_dots 95 (43.18) = N ) X
Jagged edge_Spikes 93 (42.27) Onycholysis Jagged edge with spike Subungual keratosis
Thickening_of_nail_plate 80 (36.36)
ruin_aspect 77 (35)
Splinter_haemorrhages 55 (25)
Spots_or_Globules 52 (23.64)
Beaus_line 33 (15)
Trachyonychia 31 (14.09)
Dots 30 (13.64) Nail plate thickening Splinter hemorrhages, Mushroom cloud
Punctate rough_surface_Pitting |18 (8.18) White streak
Mushroom_cloud 16 (7.27)
Streaks 15 (6.82)
Linear_edge_without_spikes 12 (5.45)
Periungual_haemorrhages 11 (5)

Result (2) subtypes

+ DLSO

— Longitudinal striae, onycholysis, subungual keratosis: more
common

+ TDO

— Thickening of the nail plate: more common
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Mushroom cloud

Newly identified features of onychomycosis: not common, but
specific

a distinctive pyrocumulus mushroom—shaped cloud of
condensed yellow or whitish blotches resulting from fungal
invasion

Onychomycosis: Summary

Longitudinal striae (**)
Jagged edge with spikes (*x)
Mushroom cloud (**)

Subungual keratosis “ruin appearance” (*)

Splinter hemorrhages
Chromonychia (yellow, white, brown, black)

Spots, dots and globules (yellow, red, black, brown)
— dermatophyoma

Periungual scales

More studies are required to confirm this findings !

-33-




Differential diagnosis

Psoriasis Lichen planus Wart

Brittle nail Traumatic onycholysis Subungal hematoma Pseudomonas infection

Fungal melanonychia

* rare superficial infection that produce brown-to—black nail
pigmentation, which may mimic subungual melanoma clinically.

+ Dermoscopy: black or brown streak (linear bands), rounded

proximally and tapered distally
« Non-pigmented features such as subungual hyperkeratosis

)X IT p: ©
L
- < 3
i '.‘ ¥ = “4 = o A
EANE. . A

Finch J et al. J Am Acad Dermatol 2012;66:830-41
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Differential diagnosis

« Malignant melanoma or benign melanocytic nevi
+ Subungual hematoma

Tinea nigra

*+ Uncommon dematiaceous fungal infection of the palm and
soles

» Tropical or subtropical areas of south and central America, Asia,
Africa

» Common pathogen: Hortaea wernekii (Exophiala,
Phaeoannellomyces, Cladosporium)

« Clinical features: gradually enlarging, irregular brown to black
macule, which can mimic melanocytic lesions, such as acral
Ientiginrous melanoma

Piliouras P et al. Australas J Dermatol 2011;52:191-194
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« Dermoscopy in Superficial Fungal Infection (Mycoscopy)

Pigmented spicules

« superficial fine, wispy, light brown strands or ‘pigmented
spicules’

« Do not follow the furrows and ridges in the skin, as is typically

the cases for acral melanocytic lesions

Xavier MH et al. Dermatol Online 2008;14:15

Differential diagnosis

= Acral lentiginous melanoma: parallel ridge pattern

« Junctional nevus: parallel furrow, fibrillar or lattice
pattern
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“% . TAKE HOME MESSAGE

« TINEA CAPITIS
— Comma hairs, corkscrew hairs and septate hyphae like hairs
« ONYCHOMYCOSIS
— Longitudinal striae & jagged edges with spikes (Aurora sign)
— subungual keratosis (ruin aspect)
— Mushroom cloud
« TINEA NIGRA

— pigmented spicules

+ Dermoscopy is a simple, fast, inexpensive and non—invasive
diagnostic tool, which can be a very useful for clinical diagnosis of
superficial fungal infection in selected patients. Advanced studies
are needed to confirm this findings with large number of patients.

Dermoscope, a stethoscope for
dermatologists

C A

* Use dermoscope in everyday clinical
practice !
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Dermoscopy in Superficial Fungal Infection (Mycoscopy)
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H25 16:00 ~ 16:30 g B3

P

TEFF15Y FAAEA Qo

S wgelee WA IS ATIRE X EekA] Far WAske] EE3 il 24z
HAE doA BAsE 9 wgels oz widolyt EM el 118k49] (hypoonychium)
£ S 24 (nail bed) &= HA L, F3t 8he] BV RFH SFOR HutEo] FHge] Ay
shoh, EEA (tinea unguium) I FAPSrl] o)k 23}t 7S ow|stal, &l Eagols
(onychomycosis)= 3| F-APdwt 2} Zho|t), 9] FARSAE ©]9]9] AMd (non-dermatophytic mold) &

Zlate] o &g AHSES T Aotk
A WAL 10~17%E AAeHH, 2 A= o ZARE Aabk= 50tell 718 BaL 60, 40th,
30th, 704 ool olflnt o]ef o] EupEtell A =21 147t F7tst
FrEe] = AL AL Qom g ArjA o g Ekgergolso] S
Z700ll= P84 A Qo= AE Sl glo] adE WA shs 497
FH= Aiso TS do7AY & 7 LA datE = e Aol
A57F Bot Al F8/do] tiFE AL Tk
AA 7P Wol 2rolal 9l tiEAR] wA A EA|= amorolfine?} ciclopiroxolamines &
A=, A 27sel EA7E AAY HEE7] e BEo® A8 IAAE & F s
Aol AFSEIL flow, B8 FAxIA HEaMOoRE A8

o

o

Jl s =ol7] sl AREH ol sk

o 3 53E Hehl7] feid s EdEel AFE0l ¥ ds] AlAE wizkA] ol qlef
of sh=dl =4 FW AR 2= FESA X3 A5 B3] wEolth

oleig olfr= B8 TAE AT ¢ = 2L 4 FEA AT JiEe] Za

& e

o

3 AAoly HZ €95 S0l i3k efinaconazole 10% solution®] 24F AAF A& A7}
F %13 0.65-millisecond pulsed Nd:YAG 1064 laser2} Er:YAG 2940nm laserS ©]-8-3F x| &g 3o
ot A= aAE L ok wgk 7] A8 AAIR] terbinafineS lipid based vesicleol] ¥
stratum corneum 525 21 A|A| (TDT 067)= A A1¥ ol 212 iontophoresiss ©]-8-5}¢]
terbinafine®] HF&S wo|= XS topical amphotericin B X5 &3 Go] H%a Q)
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M2+ 16:30 ~ 17:00 g g

pia

1. 27 Xzol & Mg

SRRSO TP Wol AR Ee A8 IXFARE azole Al °FE<Q1 itraconazole,
fluconazole™} allylamine A =<1 terbinafine®] AT} ©]2]gt azole A} allylamine Al &7lAl|+=
et Aazure] =8 A9l ergosterol?] /S AA|eH= 2H8-0] U} Itraconazole triazole 7l
OFE 2 A EUFHATY A 3 200 mgs 37

PR I ER R
ZISHO R SHF 400 mge 1577 Fo] F 377 Fokehs WHS 1F77]E ot EEFtddele
277], WEEds 35717HA] H-8317]1% $H Fluconazole G A] triazole 7l XA ZA T2
i) thEe] X 2o AFSEY SREXgZdE g3} 917] wjie] 2Ao)aE= ¢l oY itraconazole,
terbinafine H.U= X|T-&0] "WoX]7] ujtol] dxjefo 2= MElE]X] ¢k=t}. Allylamine A ¢F=<1
terbinafine2 3% 250 mgS EFEAYN = 657, TEAFAE 1257FK] FoI35HY, itraconazole}

@] 7Fe] Cytochrome P-450 Ak} @ iAol tigh #}-8-0] o] Sk o282 fgdo] 2om, A
T 5 Ao] AL Aol Qlrh 20121 A% meta analysis 23} ‘FLTErﬁ—,Rj, %] & H]& (mycological
cure rate)< terbinafine®] 76%°. = 7 9k 0™ itraconazole 7] 8% 63%, itraconazole 142
H 59%, fluconazole 48% =°]ATE oA 7 Aoz Wojx|i= Au&y e, WAL
Fo] o g Qlate] AmE G- oFAle FaAdo] tiFE L itk

2. M2 X2 (Treatment regimen)
2-1. Terbinafine 7|2 % (Pulsed therapy)
2012 A &E WHASE SREAEZEONA terbinafine 7] LW A& o] FHE w|

13k meta-analysis A7} 250 mg/day < 2 pulses (4 weeks on/4 weeks off) 2 o] X|F7}A] A
terbinafine 7| W + &I} 7P 359, terbinafine X&) vl e gl AxE H i)

AN
A

A=)
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2-2. ot ¥ (Combination therapy)

Table 3 Mycological and complete cure rates for combination of oral antifungals in comparative studies

Reference Treatment sequence Itraconazole Terbinafine Mycological cure  Complete cure Relapse
(supplemental treatment (I) treatment (T) (KOH microscopy (mycological + rate during
between month and culture neg) clinical) the study *
6 and month 12)
Gupta 2001%° 1IT(T) 200 mg twice daily for 250 mg twice daily for 54/75 (72%) 39/75 (52%) 10/75
12 to 16 weeks 7 days 1 week on, 7 days 1 week on,
TTT(T) 3 weeks off 3weeks off 44/90 (48.9%) 29/90 (322%) 11/90
12 to 16 weeks
Gupta 2004”" I [I+T J[#T]TT 200 mg daily for 250 mg daily for 24/39 (61.5%)
6 weeks 7 days 7 days
T 250 mg daily for 31/40 (77.5%)
12 weeks 12 weeks
11 200 mg twice daily for 22/33 (66.7%)
12 weeks 7 days
1 week on/3 weeks off

* Participants mycologically cured before week 48 who had a mycological relapse before the end of study at week 72.

Itraconazole™} terbinafines H-E =&
itraconazole 12+ F7]8W 3 X287}

SwiolA Be o BEae] FuEATFFel At
3. M22 ZTo

3-1. 2M|CHf Triazoles
— Voriconazole

Voriconazole fluconazole¥} T-F% 02 FAlSaL AA|o] 50| H=& FHY SAAA=
Candida &, Aspergillus <&, Scedosporum 5 &3}7} 912, Aspergillosis, Candidemias E3HF %
A 27 Toll SRlE]o] 2ro)ar Qvk. EWhEXIES U2 7]5= dermatophytes®t Scopulariopsis
brevicaulis, Fusarium <&, Scytalidium dimidiatum= O3 2.2 in vitro activityS A7+ 23} =2 &
A a7s Bol7] ol x| EdE3d3ol 183 gAAI7E 2 Ao 7|di=, &1
BRI BAE o R AT E ofF o]FoA A il gk

N2

— Ravuconazole

Ravuconazole= fluconazole™} 732 O 2 F-A}S} triazoleZd] 2FEZ A sterol C14 EH|ESHE oA
k= &5 itraconazole®} AV Candida %, Cryptococcus neoformans, 35-*Hd+F, dematiaceous
fungioll IR a7} Q) ELERAE FAE e R g 14, 24 ATellA] wel TP &
b A 52 200 mg/day S 1257 HESIQIE O FFEA AREL 59%0I90Th o
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— Pramiconazole

;ﬁ%l”oﬂ? (preclinical studies)°l| 4] pramiconazole<> ketoconazole, itraconazole®} H]S=&}FAL; T
e AAFEINE BYor Ut o] Sk s Bgol JBsaich 14, 24 A A3}
Candida albicans, Malassezia globosa, Microsporum canis, Trichophyton mentagrophytes, Trychophyton
rubrum®) 2374S AARYT, EHENFE BT Ao g YT ofy o) olxA o

Skt
— Posaconazole

Aspergillus &< V|53 B FAVSIHAA AP, Candida 5 5
FRIFEI7E 7] wiitel] SEERIES, IFAVYS Al gEe] = A A5l 78
Al 2 = Stk A= HE5A Aspergillus, Candida 73] X5 2 ool Algo] SAF AL}
ENEANFZ IS YAog A fsgé; A9 A¥ 200 mg/dayS 2473 HES o] X5 &
o] 54.1%, 400 mg/day = 247t 583 72 455%C2 =2 terbinafine 250 mg/dayS 127 -8 -
w1} o Egit) Alzbel oFEXaake o) ukee #AE R eglton FE AL 94 So]
Z] A

o T A — , 2T 6
Ak o] e A 5@ e} kA Posaconazole®] SHEXHSY AMEL X TofA7F &
NS =t

l

FP

.

s

rJ

— Albaconazole

AT A o] 8Eo] -3 AR 71 vgY] (B 70.5AhE 15 13] 29 o] 7lEslith
Candida, Cryptococcus, Aspergillus 5| talo] w9~ =& XA /IS Ko, AT 4l
Zret Bzkg-2 #EE R ot 143 Oﬂ? A7} 100 mg <, 400 mg A2 AESHH o] &1
(bioavailability)7} 55384 ketom, ML A7F o %#6}91@. AA4HE2] DLSO Y43
BAES A5 vdoz g 24 O&%LOM 400 mg MES 15 13] QYo R 3657 &
9 ibiﬂrﬂ A E%kom, 7734 zhﬂurf 71%0° 1 At 7V S5k kR A s
& 4 =

o op 035
=
mt (TR

o

A, 78, AA} ol Albaconazole> SRHEXITSS] 7IE ATFAIE tiA|

=
e qu_r_]_ RNom 15 13 S X F A< o] & (patient adherence)S =Y = AT
— Isavuconazole
In vitro Q794 Zygomycetes, Cryptococcus &, Aspergillus &, Scedosporium <&, Fusarium <&,
Candida &°| FXHEHE oW, 35 SUEAS s tdom A7 dash 4
“golrt.
3-2. Echinocandine

Echinocandine<>- 1,3-B-D-glucan®] 3Hd-& A=t o= Candida &, Aspergillus 52 H|3EH 9]
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3 AR OZ Azole Ao A&S Kol ol 22U 4= Utk Cytochrome P-4502} ZHAIglo] thA}
7] wiimel] thE ofEte] e AgS =d o Utk AN 1,3-B-D-glucan©] I FAMIAO] A
EHol= 57 BHEA FaL, 7] FATF @Al QAR Rt o] 87 seh] wiitel] SkERlat
TS o g A 5T AAon

3-3. Sordarins

ApAo A FrellE X E2 2 fungal translation elongation factor 22] 7]5S x}ehel= whifd
A AAAZA Azole Al TS Hol= o] 2d = 9tk o] JA] EUFIATS
o @ i BEg Agolr)

F

ol AZ=5] QS voriconazole?} posaconazole 2ol F<toll HAIA A7
o] A5AE /e ohFgk oAl EUFTTE Aol AlLHAo L ofA A= 5]

YZHA AL PPATIE P57 Aol
REFERENCES

1. Gupta AK, Paquet M. Improved efficacy in onychomycosis therapy. Clin Dermatol 2013;31:555-563

2. Gupta AK, Simpson FC. New therapeutic options for onychomycosis. Expert Opin Pharmacother 2012;
13:1131-1142

3. Gupta AK, Simpson FC. Investigational drugs for onychomycosis. Expert Opin Investig Drugs 2013 Sep
26. [Epub ahead of print]

4. Shemer A. Update: medical treatment of onychomycosis. Dermatol Ther 2012;25:582-593
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25 17:00 ~ 17:30 g B3

(

= 2

il

A X7+ (invasive fungal infections; IFIs)> TS A 3}A}, 7|3 4
7hEHl kst Qo ofe] ZEA] = oFEo] ©ol 7HBLQ31
olth, 53d] T8 220 19%+= Candidas TEO% S J‘ELO] A 5}
] APEES oF 50%olth wheba HE5A it
FhaL AR = el Mo AR X amH oA it anio] v
1 X gl vlsiA BEA S AR Amef oA AREo] g 1t
A #Hek 939 1697) S8R 4] A8 H cross sectional cohort 1ol W=
A SApe] 75%C4 AR AT AWEHJAAL T T 239 AL HFH R
| SHEA Gl g A v o B SRS Al ST A7 AMEEEE o] o
I A] 7 s ofof sk A1 AREE= FXIatAle] b dolnh AAl= bddo] Axy A=
& SHAZE FHE 10 Abe] Bol EQje] A Sl A= 20031 5-E] caspofungin, 20061 4-E]
voriconazole, 200815 micafungin & M2 FAIZ} AWE 7] AZSEe] 1 ARERIEYE uld &

AstA S7kereF.

e
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1. Polyene

N

PolyeneZl &A= 1950 dtHoll A7lEo] #HZ9] azoleS! imidazoleZ] A7 A7)E
1980t A= AL Fdsh 5 XA dEke] X8 AU 21 5 amphotericin B ¢ %
3] H& GAelA 2rol= oFAlo]al A8 &S Algtsle FARE 54, AlsAde] A ol
3714]9] lipid based formulation®] <F 2015 2:0]al Qo) F53} o] uk-So 2HS & Ui

T A oA E BEF Holth, TE kA Aol AR sl A lipid
based formulation®] conventional amphotercin BXE.U} /3% o}L] 2} breakthrough 54 <] o
Wals g5 5 S-Yst). zhzte] okEo 7 2A | ulebd MR U2 237 AL A3 Q)

U} T4 S22 amphotericin B lipid complexi= conventional amphotericin B deoxycholate®l] 1|34 4
v A 28 888 2t} 18y probable} proven H54 mold FEHS A (n = 201) 0.2
amphotericin B lipid complex 3 mg/kg/day2} 10 mg/kg/day= S ASHIE] A5 7120l vlwsh 4

_49 .



NEN|Q & TOM TIZaelol NE oS

I e 89S £ u FUHHQl o]50] THEXA] kAT

2. Triazoles

AzoleZ] XA AE 7P LElE Algolal o3| 1 dEo] Fasith T3AE Thedl HE
A 357] 1Al dF-E-S molde]™ AspergillosisS 71'd3}F¢] voriconazole, posaconasole 5 5 ©]
A A~ANEH XJE-E triazoleo] X BAE A7)5 3L, isavuconazole, ravuconazole, albaconazole =
5 Aol Sl

1) Voriconazole> 4Ho]7 A~FET] HEo|| Aspergillosis £]2] mold®! fusariosis, scedosporiosis,
phaeohyphomycosis, Trichosporum 739 52 A&l FH 3}

2) ZATF-eFAINE EA|S= posaconazole®] 739 Aspergillus ¥ oY} zygomycosis, Fusarium,

Scedosporium apiospermum®)| = & 3}% o]t} PosaconazoleS A 2|3k W1 A] triazole> E5F Al7]F
Aste] W &FEAGo] Fasirt

Triazole®] °F584 ¢l &% A Hi= 2443 AUCMICO] AL FH il 59 50%cl =237 S8
M= 2 ghol 25 (12~25) A7) = oo k. A triazole 5 posaconazole> fluconazole T4l %
HRAE o] 2] 3o} o] Y] oA AR Ao|7| % gt

3. Echinocandins

Echinocandins™= 17+ A3EH 9] 1, 3-beta-D-glucan F/d= JA|8h= A2 AL e] &xltAlolt).
Caspofungin, micafungin, anidulafungin®] =A = U] =¢]o] Fof A}-8- 503l azole®} polyene
of thallAl WAQl CandidaSt Aspergillus®t A= Pneumocystis®l W&l A|d34 g5o] 9l
th gk A Aol A=l gk njdeAd Al A3E 4 Aok 4] ofl= B
T 2HEYo] e FARHAIRE QAT A Ao A2 Aol 7t dth

1) Caspofungine T3 17405 WS oA F34 xF Qo= 5215 Wkt Fluconazole
o] Candida?} "HE1WH biofilmol] thaiA &3}7F §li=dl BISA caspofungine 53| C albicans, C.
glabrata®l] TS|A MIC80©] w2 o]

2) Al ﬁur@ e Aspergillus7HA QAT micafungine ZERAE o)A $kxle] Rt 4
ey AHES 59 BRSSP,

3) Anidulafungin ] =ol| A= 71 WA A oFolx vt o= 7Y = T
2 T8 S A mell whgehA| e 52 Candida YA 0] Aol @A olar b sttt
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AT 7 2e Hxo) AT A% Candida 9, FE2 Candida FQANA A 2= AT
] o)

Amphotericin B = voriconazole?} 8 3AME- o)
2 5

ebd 3ol Ao1A echinocandins=

10.
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