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=Abstract=

Clinical Study of Onychomycosis: Factors Contributing to the Prognosis and
Reponse Rate According to Each Factor and Summation of Factors

Duk Han Kim, Hyun Jeong Park, Jun Young Lee and Baik Kee Cho

Departments of Dermatology, St.Mary's Hospital, College of Medicine
The Catholic University of Korea, Seoul, Korea

Background: The treatment of onychomycosis has improved recently. However, for 25% of patients,
persistent disease remains a problem. Predisposing factors that contribute to a poor treatment response
include a thick nail, extensive nail involvement, lateral nail involvement, dermatophytoma, onycholysis
and yellow spikes.

Objectives: Our purpose was to study the clinical characteristics of onychomycosis contributing to
the prognosis.

Methods: On the basis of the charts, photographs and telephone-visiting of the patients who visited
St. Mary's hospital from January 2000 to May 2004, we investigated the number and percentage of
good-responders according to each prognostic factor and the number of factors.

Results:

1. KOH smear, fungus culture and KONCPA test showed positivity rates of 61.0% (347/569), 17.4%
(101/581) and 75.1% (284/378), respectively.

2. Triple tests showed positivity rate of 86.9% (271/312) by one or more of the triple tests.

3. The number and percentage of good-responders as a whole was 63.0% (400/635). The 5 prognostic
factors contributed to statistically significant outcomes (p<0.05), and the number and percentage of
good-responders showing statistical significance were 53.1% (139/262) in the old-age group (odds ratio
(OR) 2.1), 70.0% in the non-old-age; 19.2% (9/47) in the dermatophytoma group (OR 8.4), 66.5%
(391/588) in the non-dermatophytoma; 35.3% (18/51) in the yellow-spike group (OR 3.5), 65.4%
(382/584) in the non-yellow-spike; 19.5% (32/164) in the thick-nail group (OR 14.7), 78.1% (368/471)
in the non-thick-nail; and 35.6% (36/101) in the involvement-more-than-50% group (OR 3.9), 68.2%
(364/534) in the involvement-less-than-50%.

4. The 2 prognostic factors did not contribute to the outcomes statistically (p>0.05) and the number
and percentage of good-responders showing no statistical significance were 60.4% (58/96) in the
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onycholysis group, 63.5% (342/539) in the non-onycholysis;and 62.9% (44/70) in the lateral-involvement
group, 63.0% (356/565) in the non-lateral-involvement.

5. The number and percentage of good-responders according to the number of prognostic factors
were 92.6% (162/175) in 0-factor group, 62.3% (157/252) in 1-factor, 52.0% (64/123) in 2-factor and
30.9% (17/55) in 3-factor.

Conclusions: Clinical outcomes of onychomycosis depend on what kind of prognostic factor or how
many factors the patient has. Therefore, the clinical prognostic factors should be considered before
starting the treatment for predicting prognosis and planning therapeutic modalities.

[Kor J Med Mycol 2005; 10(2): 55-69]
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Table 1. Age at diagnosis of onychomycosis and sex
distribution of the patients

Age (Years) Male Female Total
0~20 3 2 5
21~40 45 48 93
41~60 145 130 275
61~ 138 124 262
Total 331 304 635

(odds ratio)E ] WaYa FrHA o= 3kajol|A
e 7780 APEIARe] el whE A 8ES Y]
3k £7 213 (SAS version 8.1)2 o83}
om, TAHE 9442 p<0.05Z AT

¥ Elome

2 4
1.O8 g8 2%

AR 23145 B2 635 T 331HS A
(51.9%), 30482 oz} (48.1%) oM, Hit AHL
52.1+15.44 0], 41414 604 Atole] E2}7t 27
Ho = 71 Wekal, 614 ode] gxrf 262”32

FRAZ U} (Table 1).
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Table 2. Classification of patients of onychomyc05|s
according to the site of fungal invasion®

No (%) (n=635)

Type of Onychomycosis

Distal and lateral subungual 464 (73.1)
Proximal subungual 70 (11.0)
Superficial 44 ( 6.9)
Total dystrophic” 57 ( 9.0)

“The group of total dystrophic onychomycosis belongs
to the group of nail involvement more than 50% (see
Table 5)

Table 3. The results of the three diagnostic laboratory tests for onychomycosis

Lab Test No.Examined No.Positivity (%) No.Negativity (%)
KOH 569 347 (61.0) 222 (39.0)
Fungus culture 581 Total 101 (17.4) 480 (82.6)
T. rubrum 73(72.3)
T. mentagrophytes 21 (20.8)
Candida spp. 7(6.9)
KONCPA 378 Total 284 (75.1) 94 (24.9)
Dermatophytes” 272 (95.8)
Mold/Yeast" 12( 4.2)
Triple tests 312 271 (86.9) 41 (13.1)

“Microscopic findings consistent with dermatophytes or mold/yeast
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7% 32} 6357 7 99 F S5 =443} (distal
and lateral subungual) Z77F52 464 (73.1%)8
=95 2718} (proximal subungual) =25
70 (11.0%)™, EAA (superficial) =3 t5-S
(6.9%)9, HAx3} o194 (total dystrophic) Z=7H31
o2 57 (9.0%) 8 o] AT} (Table 2).

Table 4. The results of the triple tests for diagnosis of
onychomycosis

i 0,
Triple Tests No. of Patients (%)

(n=312)
Positive on at least one test 271 (86.9)
All positive 37 (11.9)
KONCPA positive 239 (76.6)
Positive on only one test 109 (34.9)
KOH 34(10.9)
Culture 0(0)
KONCPA 75 (24.0)
All negative 41(13.1)

3. 21210] FEH w0 ANE
KOH =ZAAIE A&t 3kxl= R 59t o]

om I F 347 61.0%)HlA P AAE Bk
vl FAALS A aE 581 5 101 (17.4%)" 5ol A] <
Ad A2AE Blow, wiaAL &714d Trichophy-
ton rubrume] 73 (72.3%)%, T. mentagrophytes’} 21
(20.8%)%, Candida albicans”} 7 (6.9%)™ S X435}
t}. KONCPA #AHE Aldst 3781 9] 32} 5 284
(75.1%) 8ol A g S Belom, o] F FHAL
Ao s 4 dE A5 272 (95.8%)H o)t
(Table 3).

KOH =274}, Wul %7 AF, KONCPA 7AALE]
7K HAANE B Al 3gt TR B 3129 0]
on, 37}11 AAE B A FAQL o= 37 (11.9%)

31, 37HA FAF F o= SEA] Aol A RE
oFAdel A9 KOH Ake] 74~ 34 (10.9%)™
2l EAALS] 739 0 (0%)™H, KONCPA 7] 7
$- 75 (24. 0%)Uﬂ<>l Atk E3k 3127 % KONCPA 4
Atel] 9l Ql o= 239 (76.6%) ™ ©] AT} (Table 4).
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Table 5. The percentage of good-responders according to each prognostic factor

Prognostic Factor No. of gg?gg Group God-R eI;lS 6r?(§ ers (%) Odds Ratio  p value
Old age (= 61) group 262 139 (53.1) 2.1 <0.01
Non-old age (= 60) group 373 261 (70.0)
Dermatophytoma group 47 9(19.2) 8.4 <0.01
Non-dermatophytoma group 588 391 (66.5)
Spike group 51 18 (35.3) 35 <0.01
Non-spike group 584 382 (65.4)
Thick nail (= 4 mm) group 164 32(19.5) 147 <0.01
Non-thick nail group 471 368 (78.1)
Involvement = 50% group 101 36 (35.6) 3.9 <0.01
Involvement < 50% group 534 364 (68.2)
Onycholysis group 96 58 (60.4) 11 0.57
Non-onycholysis group 539 342 (63.5)
Lateral involvement group 70 44 (62.9) 1.0 0.98
Non-lat. involvement group 565 356 (63.0)
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Fig. 1. Clinical findings of onychomycosis influencing the therapeutic response

A. Nail involvement more than 50%,
D. Thick nail: nail thickness more than 4 mm,
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B. Yellow spike,
E. Dermatophytoma,

C. Onycholysis,
F. Lateral involvement
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Table 6. The percentage of good-responders according to the number of prognostic factors

Group Prognc’i‘,(t)i'colzactors No-of (ija:tggs eroup Good-Rgfs%o%]:iers (%) p value
0-factor group 0 175 162 (92.6)
1-factor group 1 252 157 (62.3)
2- factor group 2 123 64 (52.0) <001
3- factor group 3 55 17 (30.9)
4- factor group 4 22 0(0)
5- factor group 5 8 0(0)

“More of the prognostic factor is added, less of rate of the good-responders significantly

Table 7. The percentage of good-responders of the fungus-proven patients according to each prognostic factor

Prognostic Factor No. of (F;]a:tlsegg Group Goo d-ReI\sl;Bé)rT ders (%) Odds Ratio p value
Old age (= 61) group 258 135 (52.3) 18 <0.01
Non-old age (= 60) group 336 224 (66.7)
Dermatophytoma group 47 9(19.1) 7.5 <0.01
Non-dermatophytoma group 547 350 (64.0)
Spike group 50 17 (34.0) 33 <0.01
Non-spike group 544 342 (62.9)
Thick nail (= 4mm) group 163 31(19.0) 136 <0.01
Non-thick nail group 431 328 (76.1)
Involvement = 50% group 100 35(35.0) 35 <0.01
Involvement < 50% group 494 324 (65.6)
Onycholysis group 93 55 (59.1) 11 0.78
Non-onycholysis group 501 304 (60.7)
Lateral involvement group 65 39 (60.0) 1.0 0.94
Non-lat. involvement group 529 320 (60.5)
5. OIEIXt 40| ME B8 A (Tale§) 00 IR AT HH 47, S 2
& 27k 227, 802 o] % A8l iRk W B
o127} 070Q1 $Ah= 175 o2 o] F A= QI A= glSdeh g AT oRE o FQIX

of gk WSS 2Ql $hAl= 162 (92.6%) o= Wi
9 =0 THS HYTE oFAAT} 142 A=
252 0 & o] F Asol tiE WS Bl fxe
157 (62.3%) W ©] 3L, ol $-AA7}F 27191 $hAl= 123
Hoz o] g Az Wt S Hel fAl 64
(52.0%)8 o] om, o 127} 37091 $hAl= 55
OS2 o] T Au Wt whes Bel A= 17

7 Z7ekel Wl A88e Fol3t 2polE B
t} (p<0.01).

6. &0l =ol= F (Fungus—proven pati—

- il_
ents) 9 X228 &4 (Table 7, 8)
 AFolA AlaEE 37HA] AR Bl §7do)
U X Fol] o7l ool wkg-S 2l #x} (fungus-
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Table 8. The percentage of good-responders of the fungus-proven patients according to the number of prognostic

factors

Group Progn(')\lsctJi.colzactors No.of (I?:tlk'?gg eroww Good-R’e\ls%ocr)Lers (%) p value
0-factor group 0 148 135(91.2)
1-factor group 1 239 144 (60.3)
2- factor group 2 122 63 (51.6) <00t
3- factor group 3 55 17 (30.9)
4- factor group 4 22 0(0
5- factor group 5 8 0(0)

“More of the prognostic factor is added, less of rate of the good-responders significantly
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ArPE 24843051F Jdel 9lo] T 52 KONCPA
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Agst 5 2AdTe] dAH 1

ALE oo KRS FUdoZ FXAA HF 2 AT E FIFHRI ATFIS Astste] 2
(penetration)3HA] 3-8k, FAAAY 9 21t A7} 4 mm o]l For FAY 7= E9th
EA HHE xpolo] FEs] 4t (diffusion)®] ] ANRA o Z AT FFAe] A F5Eo] 4 mm ©)F
Sl Wil Aow Az gl AIE i Q& 19.5%, MRl e 78.1%i u]$- 2 o]
M d¥e] JFS B2 a4AE Al S-S & BYa, AR E ulg- folsiglon, &
AR, A it 24 FER =d 4GS ZH|= 1472 5904 T 7pg 2 x}o] =
Hol= FE7] Au= gollAl Hol S s olggk & AfolE HRl o= 71E9 2 mmel H|3)
A FxIgAle] AgstA Hrk o]k v AL 4 mmzE 71 FAY 7ES V) WEoE ARy
‘RtEe] Aol A S oRE iy 24§ ), 5 FA] Ftel W o $e] ApolE e}
2} (surface adherence)S ZXA)7= 21 94 4 = o] o ] =go] F Aow AIRFAL
o F7b mE 24 Az, gl ofg 23 8 PR HETE 50% oY e 2vEs A
7Y, A 23 dellel A 23} T3] Ad ek 29E 3 2 231As AR #xle
oF g 3t ok AEEe] dekeh FA 519l 735 50% gkl Sxlel] ] X Zfo] "ojx
Ao dHA Yo B Aol M m v RAPIE 2 AT E 23 HATE 50% o3 ko]
o] ] gke ol HlE| FAIEAHOR g wlekQl el ]3] X|5go] sto} oj2gt Ko} o
ojgt e A 5&S Hol o]F I = Utk A3t
g o]Ygh At AE XAl A8 el Z3ellEl= 224 (nail bed)z} o] 3hEl 2237t Alo]2]
e, Ave 5o 94 Whioe] mEE ook s B (separation) = 77 AR FA7F 2oz
Mo, FAAe} 22 eV o] EAlTE B ¥ o2 RE EdY (drug delivery)ol
Mol A, 2kA AAF3 BATT, BOATSF #2 X 8H dojubx] a1, W= 2731714 (nail matrix) 256 9k
g Zre] RS BE e WY, IFAPNE dH-o] I A7L s o] s gyt ozt
UH-2 2 A58 ¢ A= AR A Fo] aeE] olefgt A9, B o= x3tser) #aEE Fi
oo 3Tk o Z7+8 AAskAM, ciclopirox Z=HEAE x4t

g *ﬁro]ﬂ% 3 2SR sk A g e E=xFo 2 Xnadte] /fAE
e v 77 $24Ed 1 (band)=, ZHE T} L R e [P R d o o) i B o
NS 33 B2 (tunnel) 3t 2o 271 B34 R T Aol A FEEQ] Aol Ao r 27tE|
4 o5l EEMte] Atk ol FERE 24O glaro] ofzF wgto), BAEA o 2= Aol7t §l
2HE 2o R A o] HA| K3t At ol z3tsE e H*HOH upat gl A9
AT FRFAEE F A5HA K3k o)t 4 of Hl3) <fgke] zFtalE|nto] FEE Aol ¥
F B o7 A FToFE A ~ylolas tE d% o] zpol7t gls 7hsd 7, fEiel A A
AASAY, ciclopirox Z3tEHAR A sa2dE & WA S o2 ool A e wA 3
T Ao B AFo = g AvlolgE 7}?1 T A Bx25 33 FEAEE MAAFE 7ol
o] 1A &2 ol B3| X sgo] FAA L Rom, gukH oz Fji ) o= AT XAt
ol B2l AR © T4 XA B2 Aot A A FHA EXxE AW A7t
£ A =3)] Holof & Zow AR wol o]¢] k53 wiAE = Sk

4% FA7F 2 mm ol AS AL 24 AT GRAAA L e 24 4 S 2/39]
(thickened nail)o]2} A ™, 23R FT] 9o =7F Sk 3R vorn g S dle] yEE
A S7hs AT FRTAE 2 A o 3, & Z3e] S5} o3k 2ITEe]
Al #I= (minimal inhibitory concentration, MIC)oll ©] A% olgte FWS AASAL 4k (curettage)
2X] Z3lo] Amgpt gojAne, HEA o= W 2 A8 S 4 5 Ju¥ 2 AtelA
Z%, oA A BEE udor d S, v SHxEe] I 7 18R] g T Alole]
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of W3 mel BAEE Thie] Tl 4
7 V) olskm paslo] ool mlA: o] v

vlakgl7] ahelgle 2 QA
A W9E RE B0 el 3714 A gEs

1S

A&EAE ke Ad A 54 3t
Eo] wwo] HlawA Aste] 27EAFAe] Z233AF
Fol HF o] AR <l WAHAL &4 At
(fungus-unproven patient)s-°] WHAFA-S Zolat AL
SHAh FF AT DPAeE old He a1y
ato] AR Bl 23be H RS Wol AFH &
KOH =274} 9 KONCPA HAE SAloll Ala)sh
of AT AekeS Edo=y & o AHe

0 o] =

AL
A58 vetel] =Fo] & = glede} YzhEnh

o

rhu

Fow At Wi 2 =
FgHoR 2U#E) P Felol whe A
& BAsie] ool uhe o ohu ol ¥4
sl Thedt Lo AE Ak

L A7) 6351 B4 F 54 olge] Azl et
WS wal

3kA}E= 400 (63.0%)H o] 2tk
2. 614 o]ie] A= 139 (53.1%)H <] A7t
A 8ol Wk3-& ®Hel Wk 604 o]ake] A= 261
(70.0%)H 2] $A7F A 5o Whg-S Ko FASHA S
2 23t 2folE B3 (p<0.01), 2=H] (odds ra-
tio)7} 2102 614 o)Al skx17} 604 o]3le] &
Aol wal] 2 ze whg-akA] eks gHEo] 218 A}

S

3. Y FAPFEE] BEE B 9 (19.29%) 9
FA7E Aol WSS Hel wbA, FNAMYEE )
WA ok FA= 301 (665%)'5 2] A} A5
o W& 1ol BASH o FolF 2Jolg BT}
(p<0.01, 2.Z1] 8.4).

4. 2~vho) 7} $aE BAl= 18 (35.3%)H 9] 3HA)
7} A gl ¥ke-& 12l HHA, 2vjo] 7} FEE X
o BA= 382 (65.4%)H ] AL xRl vk
Hol S o Fogt AlelE BT (p<0.01,
9 =] 35).

5. ZAFFA7E 4 mm ool $e @A 32
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(19.5%)8 o] A7} Aol Whg-E Bl v,

FA7Y 4 mm wRke] THEE A= 368 (78.1%)™
o] A7} X Fof| Hkg-S Ho] BATEHOR {9

3 2jo]E BT (p<0.01, L.=H] 14.7).

6. 7 7 97) 50% o)ide] R Sak=
36 (35.6%0)8 9] $A7} 5ol vhE-S Kl vk, X
A A $17Y 50% R $EA= 364 (68.2%0)W
o] A7t A Fe] WS B TAH R £

& 2hol2 BT (p<0.01, S.=1] 3.9).

7. 27t e dAel SuEge] B
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