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=Abstract=
Change of the Growth Rate of the Great Toenail in Patients with

Onychomycosis According to Systemic Antifungal Medication
Kwang Yeoll Yeo, Jeong Soo Kim, Jae Hong Kim, Hee Joon Yu

Department of Dermatology, Hanyang University College of Medicine, Seoul, Korea

Background: Onychomycosis is one of the most common diseases of nails, accounting for
50% of all nail problems and a recent rise in the prevalence of onychomycosis has been noted. It
has been known that the growth rate of nails is influenced by age, sex, seasonal factor, individual
health and familial tendency. Several drugs, also, have been known to influence the growth rate of
nails.

Objective: We want to know the influence of antifungal drug, itraconazole and terbinafine that
used widespread recently, to the growth rate of nail.

Methods: This study was performed the 41 patients with distal subungal onychomycosis
affecting only one sided great toenail and affected area more than 50%. The growth rate of the
affected and the unaffected toenails in the same patients according to the medication of
itraconazole or terbinafine was measured. Also, the growth rate of nails in 36 people with normal
toenail was measured.

Results: No growth rate differences were seen in comparing the great toenails affected to
onychomycosis in itraconazole and terbinafine group(p>0.05). Also no growth rate differences
were seen in great toenails not affected to onychomycosis in itraconazole and terbinafine group
and no growth rate differences with the toenails of normal control(p>0.05).

Conclusion: There was no difference of itraconazole or terbinafine to the growth rate of nail.
Even though there was no statistical significance, the possibility of the drug effect as normal nail
growth became faster with the antifungal medication can not be excluded. So study with
comparison of nail growth rate before and after antifungal medication will be needed in the future.
[Kor J Med Mycol 2003; 8(4): 177-188]

Key Words: Onychomycosis, Growth rate of nail, Antifungal drug
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2. 7 Y

A BAE A 53 <FA|d| wlg} itraconazole T
o] 18 I3, terbinafine o] T O & 3131tk
Itraconazole 32 315 200mg®) 1257}, terbi-
nafine o1& 3HF 250mgX 1257 A&7 07
&3kttt o|3hE A ek AT

Table 1. Age and sex of the patients with onychomycosis and normal control

No. of cases
Onychomycosis
(AygS Itraconazole treatment . . Terbinafine treatment Normal control
M F Total M F Total M F Total
10~19 0 0 0 1 0 1 1 1 2
20~29 1 1 2 0 1 1 1 2 3
30~39 2 4 6 2 3 5 3 7 10
40~49 2 4 6 1 4 5 4 6 10
50~59 1 3 4 1 3 4 2 4 6
60~ 1 2 3 3 1 4 2 3 5
Total 7 14 21 8 12 20 13 23 36
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Fig. 1. The distance between reference mark (X)
and moved mark (Y) on the nail plate was measured
and the average toenail growth rate was calculated
dividing the distance by observation time.

Vernier calipers (Shin-Jin Precision Co, Korea)& A}
&3te] 0.1mm S97HA] SAste] BETIEO R
s A o 2 ARk
o Z27bo] A% 4= (mm/day)
= (Y-X) / number of days during observation
X7l (e o Huey B o
915 24 F1ol 4 3mm Gol 1 3-9)
Y A A X0 A28 ol EA A

o] e o BE $Ape] o A
o QSRS S O W AE 4 wER
H AT (Fig. 1). A4 412 paired t-testE
oj-gatqlom, XE FAA Aol o] T
p-value 0.05 ¥ TFo 2 A7 3}8]

74 J_I_I.

Study |

1.2+ 2 xZHAE £S5 (Table 2, 3)

.06181+0.01329mmy/day,
.07204+0.00677mmy/day,
.07510+0.00798mmy/day,
.08131+0.0145 1 mnmv/day,
.07652+0.00818mm/day,

AR
fo o rlo rlo rlo
o O O O O
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Jou*

Tyt 0.06153£0.01333mm/day,
T2 0.0736120.01743mm/day,
To- 0.07639+0.01366mm/day,
Uy 0.08017+0.01885mm/day,

U T2 0.07719+0.01510mnvday,
Up-< 0.07697+0.01443mm/day ] 1T}

£ 0.07730+0.00838mm/day <] 21t} AR ZT (N)L 0.07763+0.0258 1 mm/day ©] A T

2. Iltraconazole FO{ 0| A O|ZHEl ZZftu} Haf
2O M £S5 H|W (Table 2)

3475l o) 3kEl F o] A 23t WA
50% ©17Fol A A7) (I, ol A& ol 3k Akel &
B O (p<0.05), 50% wIRe] E[AE A7) (I, 1)

Table 2. The growth rate of the great toenails according to the degree of nail involvement with onychomycosis in

itraconazole group

Affected area with Nail growth rate’(mmy/day) .
onychomycosis Affected(T) Unaffected(J) prvalue
=50% 0.061810.01329" 0.08131+0.01451 p<0.05
<50% 0.07204+0.00677 0.07652+0.00818 p>0.05
0% 0.07510+0.00798" 0.07730+0.00838 p>0.05
p-value p<0.05T p>0.05
¥ Mean + SD

’ By paired t-test between the affected and the unaffected nail

By paired t-test between affected area more than 50 percent and 0 percent

Table 3. The growth rate of the great toenails according to the degree of nail involvement with onychomycosis in

terbinafine group

Affected area with Nail growth rate’(mm/day) *
onychomycosis Affected(T) Unaffected(U) prvatue
=50% 0.06153£0.01333" 0.08017+0.01885 p<0.05
<50% 0.07361+0.01743 0.07719+0.01510 p>0.05
0% 0.07639+0.01366" 0.07697+0.01443 p>0.05
p-value p<0.05T p>0.05
¥ Mean + SD

By paired t-test between the affected and the unaffected nail

By paired t-test between affected area more than 50 percent and 0 percent

Table 4. The growth rate of the affected great toenails according to the degree of nail involvement with
onychomycosis in itraconazole and terbinafine group

Affected area with Nail growth rate’(mm/day) .
onychomycosis Itraconzole Tx(I) Terbinafine Tx(T) prvalue
=50% 0.06181+0.01329 0.06153+0.01333 >0.05
<50% 0.07204+0.00677 0.07361+0.01743 >0.05
0% 0.07510£0.00798 0.07639+0.01366 >0.05
¥ Mean + SD

" By paired t-test between itraconazole and terbinafine group

- 180 -



A 5 2ANEE DA FARA Folo] wE 27 4% SEo) Wl

o} 7g2date o1F (I, Jo)oll A= Frelsh Apol & B
O] #] QESLTH (p>0.05).

3. Terbinafine £ 0 A O|2tEl ZZtu} H&

U §F £= HU (Table 3)

ZRIAF o] 3k o] HA 23} WA
50% o1/l AE Al7] (Ty, Up)oll A= -2 8k A}o)
= B30 (p<0.05), 50% T RFo] H A A7) (T),
U)ot 78k o] (To, Ug)oll A= -2 3k #fo] &
H.o]A] ekt (p>0.05).

4. Itraconazole FO{ 0| A O|&HEl TZto| HA

|
O b2 Z=Zto| M& £= H| W (Table 2)

0.1
0.09¢
0.08¢]
0.07¢
0.06¢]
0.05¢]
0.047]
0.03¢]
0.02¢]
0.01¢]

Growth rate (mm/day)

Fig. 2. The growth rate of affected great toenails in
study I; comparison between itraconazole and terbi-
nafine groups (I», the period that the affected toenail
was invaded more than 50% in itraconazole group; I;,
the period that the affected areas less than 50% in
itraconazole group; lo, the period that the affected
toenail was normalized in itraconazole group; T, the
period that the affected toenail was invaded more than
50% in terbinafine group; T, the period that the
affected areas less than 50% in terbinafine group; To,
the period that the affected toenail was normalized in
terbinafine group)

Itraconazole ool A A 27+ WA 2] 50%
ool Z21HRIFFel o]2E A A7) (1)} 50%
n)gko] E AW A7 (1)), 50% 1oAY A1 7] (1)
oF Adste o)F (Ipe Hasiis o Fo48
B O (p<0.05), 50% Rl H AR A7) (1)<}
g3t o] % (InE M gds W= SAH SR

o] 3k 2pol & Hol#| AT (p>0.05).

5. Terbinafine FO0{T0| M O|ZHEl =
of = =Zto| A& £ H|1 (Table 3)

2to| M
H— =7

Terbinafine ool A A A 22714 2] 50% ©]
ol 23t o] $E A A7) (T2 50% W
who] H T A7) (T)), 50% ©]4] AW A7 (Ty)
o} A3t o] (To)E WasilS W frods
.G O} (p<0.05), 50% 7] RFe] H A Al 7] (T)<h
sk olF (TnE Hluds we FAXeR
frol gk apo] & Kol AT (p>0.05).

6. Itraconazole F£0{ T2} terbinafine £04 0|

A Ol EHEl FZto| BNl M2 ZYel HF &

T H|W (Table 4, Fig. 2)

A 27+ WA 50% o]io] 2 AES o]
S A A7) (I, Ta), 50% H9ro] F AT A7) (1,
Ty), 1812 738l o] % (Iy, To) 7oA SAH
O 2 {3t Apo] & Ho|A] ekt (p>0.05).

7. ltraconazole £ 72} terbinafine F0{ 01| A

O| &t X| o42 FZIo| MZA £ H|W (Table
5, Fig. 3)

27 ASe] A= vhA 271 o] 3y WA

o] A 23t WA 2] 50% ©]/del AT Al7] (1, Uy),

Table 5. The growth rate of the unaffected great toenails according to the degree of nail involvement with

onychomycosis in itraconazole and terbinafine group

Affected area with Nail growth rate§(mm/day) .
onychomycosis Itraconzole Tx(J) Terbinafine Tx(U) prvatue
=50% 0.08131+0.01451 0.08017+0.01885 >0.05
<50% 0.07652+0.00818 0.07719+0.01510 >0.05
0% 0.07730+0.00838 0.07697+0.01443 >0.05
¥ Mean + SD

: By paired t-test between itraconazole and terbinafine group
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50% vl ebe] H|9LE A17] (1, Un), 71931 4 g8t
o1 (I, Up) BFolA] BAZ 02 Fol @ Ao] 2

Jo Y N

Fig. 3. The growth rate of unaffected great toenails
and normal control in study I; comparison among
itraconazole, terbinafine groups and normal control (J,,
the opposite unaffected toenail of I; J), the opposite
unaffected toenail of Ii; Jo, the opposite unaffected
toenail of lp; U,, the opposite unaffected toenail of T»;
Ui, the opposite unaffected toenail of Ti; Uy, the
opposite unaffected toenail of To; N, normal control)

Ho|X] ¢ESITH (p>0.05).

e F0F, terbinafine
Ol A O|2tE[X| 42 =AU §F £

Al Z=T (N)3 itraconazole f+99<, terbinafine

ool Al o] 3LE]X] eF& 27} (1o, 11, Jo, Uz, Uy, Up)
o) g ST A7} A BN FAA

1.2+ 2 xZHAE AT (Table 6, 7)

(] [elNe]
L2 0.06172+0.01532mm/day,
T2 0.07217+0.01420mmy/day,
Ty-& 0.076310.01594mmy/day,

Table 6. The growth rate of the great toenails according to antifungal medication and the passage of time after the

withdrawal of antifungal medication in itraconazole group

Nail growth rate§(mm/day) .
p-value
Affected(I) Unaffected(J)
~ 3 month 0.06172+0.01532" 0.08195+0.01494 p<0.05
3~6 month 0.07217+0.01420 0.07598+0.01710 p>0.05
6 month ~ 0.076310.01594" 0.07721+0.01426 p>0.05
p-value p<0.05* p>0.05
¥ Mean + SD

: By paired t-test between the affected and the unaffected nail
By paired t-test between the first 3 months and after 6 month of initial antifungal medication

Table 7. The growth rate of the great toenails according to antifungal medication and the passage of time after the

withdrawal of antifungal medication in terbinafine group

Nail growth rate’(mm/day) .
p-value
Affected(T) Unaffected(U)

~ 3 month 0.06195+0.01953" 0.08093+0.01735 p<0.05
3~6 month 0.07309+0.01842 0.07684+0.01825 p>0.05
6 month ~ 0.07585+0.01753" 0.07621+0.01624 p>0.05

p-value p<0.05T p>0.05

¥ Mean + SD

! By paired t-test between the affected and the unaffected nail
By paired t-test between the first 3 months and after 6 month of initial antifungal medication
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A 5 2AATE DA FAFA Folo] WE 27 4% Sre| W3}

J3 -2 0.08195+0.01494mm/day, ItE 7| Ztof e o|BHEl =z Fo mZe
Je-2 0.07598+0.01710mm/day, & SE H|W (Table 7)

Jo=2 0.0772120.01426mm/day ] 1 T}
T332 0.06195+0.01953mm/day,
Te=2 0.07309+0.01842mm/day,
To2 0.07585+0.01753mm/day,
Usi2 0.08093+0.01735mm/day,
Ust2 0.07648+0.01825mm/day, 4. ltraconazole FO{T2| O|&HE ZZOIAM &
Uoi=-S- 0.07621+0.01624mm/day ©] 1 TF. XA £ & Zofel 7|ziof] e xze
AT (N)2 0.07763+0.0258 Immy/day©] S} d& £ H|1 (Table 6)

FIA FAA] (Ts, Us)oll= o] gk 2po]& B
RO} (p<0.05), FXIAl Fo '51] < 3L
(Te, U) 2t @713t A -0 54 371 0] (To, Ug)©ll

= o gk Aol & HolA| AT (p>0.05).

-

&
m
\

Itraconazole F-o]o| A B oAl Fof Fold

2. Itraconazole SH{FOAM XA Fo = 713F () 7ol A F 3L (L), A F
Z3bE 7| Ztof e ofetE =4t Ha =g o] FTo|d 7|3t} Fo] F4] 3704 o] % ()& H]aL
o MA &= H|W (Table 6) 39S w94 B o (p<0.05), Fol A

F30E3E (1) Fo] TR 3704 o] F (I)E ¥l

60;‘1 ] "'"04/\] (L, JS)OHHE %9]% 5‘}0]% H NOo == 3Ke) o] s} = [SARS)
S G0, G e e Taie ‘ﬂr(p::)HOS) AL el Aol S Helx] 83
([6> Joy ot AR A Fo] T4 371€E o] (I, Jo)°ll e

A ] g ZFol & HoolA] g9kt (p>0.05). 5. Terbinafine £0{F2| 0|&E ZTZIo|M &7
B} B} oAl F0{ = Z2E 7|7ZHof o

3. Terbinafine FHZ0A &R AN FH = 4
Fo oM & | £ = 4 X A% HD (Table 7)

Table 8. The growth rate of the affected great toenails according to antifungal medication and the passage of time after
the withdrawal of antifungal medication in itraconazole and terbinafine group

Nail growth rate§(mm/day) .
p-value
Itraconzole Tx(I) Terbinafine Tx(T)
~ 3 month 0.06172+0.01532 0.06195+0.01953 >0.05
3~6 month 0.07217+0.01420 0.07309+0.01842 >0.05
6 month ~ 0.07631+0.01594 0.07585+0.01753 >0.05

¥ Mean + SD
By paired t-test between itraconazole and terbinafine group

Table 9. The growth rate of the unaffected great toenails according to antifungal medication and the passage of time
after the withdrawal of antifungal medication in itraconazole and terbinafine group

Nail growth rate§(mm/day) .
p-value
Itraconzole Tx(J) Terbinafine Tx(U)
~ 3 month 0.08195+0.01494 0.08093+0.01735 >0.05
3~6 month 0.07598+0.01710 0.0768440.01825 >0.05
6 month ~ 0.07721+0.01426 0.07621+0.01624 >0.05

f Mean + SD
By paired t-test between itraconazole and terbinafine group
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Growth rate (mm/day)

Fig. 4. The growth rate of affected great toenails in
study II; comparison between itraconazole and terbi-
nafine groups (I3, the period of the first 3 months which
was the time of antifungal medication in itraconazole
group; Ig, the period of the following three months after
stop of antifungal mediation in itraconazole group; Io,
the period after 6 months of initial antifungal medica-
tion in itraconazole group; Ts, the period of the first 3
months which was the time of antifungal medication in
terbinafine group; Te, the period of the following three
months after stop of antifungal mediation in terbinafine
group; Ty, the period after 6 months of initial antifungal
medication in terbinafine group)

Terbinafine Folroll A XA Fo] Foldd
713 ()2 Fo FA] £ 370L3E (1), SR TA F
o Fo|l 7|k} o] T4 3704 o] % (lo) & Bl L
IS W o) S B2 (p<0.05), T FA
T 370E3E (1) 3 Tl A 370 o] F (I)E Ml
P& we= SAA OE FY7E Aol & HolA| &3

o} (p>0.05).

6. ltraconazole =071} terbinafine 00|
A AN £ = ZoE T2 ME =
2+ol M7 &= H|1 (Table 8, Fig. 4)

A F5A 3/NLIE (1, Ts), G A
o] T2 T 3L (s, To), L8] 2L A4 F
FA] 3704 o] % (Iy, To) EFolA A A 25
gk 2fo] & Ho]=] 2kt (p>0.05).

o 9 Hm

[e]

7. ltraconazole =01} terbinafine S0 70|
A O|ZtE|X| b2 =Zto| SEAA T =
ZIE T|zHof| Mg Rz M &£ H|jW

(Table 9, Fig. 5)

SRFA FAFA ML (05, Us), SAA
o] F2] F 370E3F U6, Us), 28] 3L A F

Growth rate (mm/day)

Fig. 5. The growth rate of unaffected great toenails
and normal control in study II; comparison among
itraconazole, terbinafine groups and normal control (J3,
the opposite unaffected toenail of I3; Js, the opposite
unaffected toenail of Is; Jo, the opposite unaffected
toenail of Iy; Us, the opposite unaffected toenail of Ts;
Us, the opposite unaffected toenail of Tg; Uo, the
opposite unaffected toenail of To; N, normal control)

o] 54 3709 ©F (I, Us) BFAA EAH o=

ol gk xko] & HolA] eF8kT} (p>0.05).
8. MM =1} itraconazole £, terbinafine
SO FOIA OB K| Q42 T 4 £

Hl ! (Fig. 5)
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tine, methionine 5= 2712 A £ 25 S7HA7]
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A B At M 23RS Sl H
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