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Recurrent Coccidioidomycosis Manifesting as Osteomyelitis in Korea

Ji-hyeon Baek, M.D.!, Eun Young Park, M.D.", Yoon Suk Jung, M.D.!, Jae Won Hong, M.D.!, Yuntae Chae, M.D.",
Sung Joon Jin, M.D.!, Hee Kyoung Choi, M.D.", So Youn Shin, M.D.", Sang Hoon Han, MD.", Bum Sik Chin, MD.",
Chang Oh Kim, M.D.", Jun Young Choi, M.D.", Young Goo Song, M.D.", Nam-Hoon Cho, M.D.2 and June Myung Kim, M.D."
Departments of Internal Medicine', Pathology?, Yonsei University College of Medicine, Seoul, Korea

Coccidioidomycosis is a fungal infection that results from inhaling the airborne arthroconidia of the Coccidioides
species. It is an endemic disease in the southwest part of North America and rarely diagnosed in Korea. As
tourism to endemic areas and the number of immunocompromised patients have been increasing, the incidence
of this infection has increased in non—endemic areas. Treatment is usually successful with antifungal agents;
however, recurrence is common. It is difficult to decide when to discontinue the antifungal treatment especially
in non—endemic areas where doctors are not familiar with the disease. We report a case of recurrent cocci-
dioidomycosis manifesting as osteomyelitis after the treatment of the patient for disseminated coccidioidal in-
fection. The complement fixation test was a useful tool for the assessment of patient response and to evaluate

suspected recurrence.
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Figure 1. MRI of midfoot, T2 weighted image shows thick
and heterogeneous hyperintensity on the navicular and
cuneiform bone with a multilocular effusion with thick rim
on the dorsal and plantar area of the midfoot (arrows).
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Figure 2. (A) Hematoxylin and Eosin staining revealed chronic granulomatous inflammation
with caseous necrosis. (Left cuneiform, X100). (B) Endosporulating spherules of Coccidioides
immitis were confirmed by periodic acid—Schiff staining. (Left cuneiform, x400)

254 Infection and Chemotherapy : Vol.41, No.4, 2009



L, Cl 104 mmol/L, tCOz 30 mmol/L ©|3it}. v 5
ARAARRL 2} 5 AAbsE SSEG oA 949 of 7
719 glell A 28 §ldth S5 A3 T2
Z978o A kel vkl (navicular bone), #|71W (cu-
neiform bone), 43 (cuboid bone), = (talus) ol
AR 5o AFEYL, FH5-9 s 9 Yupe F9

oM 7PEARIZF FAA 29 TE = thEd AbEel vE

oft

oY d

s A B3l FF Y FFoE Ydste] Als
A7 3G 55 T8 BEEE sk =9
Ao E U 294 Agtesr HAdAES Al Bt
W 9UA F71 Avksyt HAdAE 9 Apriaol 2 &3t
N 1AES A BT e Al ARE A 9
T340 24P A IJAE T Sl
AT ado] TEHUTE it A dis 34019l
periodic acid—schiff (PAS) 24 Coccidioides immitis

o] Y¥ A} (endospore) & 7F &TAZF #EEo] AT
Qolul X XdFE X Sth FE Al WRlelA Al
3t gram AT} AlullF AAVE SN, FE 2F
S-ofl APt v ee] gl Sl
:v_/\oﬂ o7 XHHLE] ‘Tj_]._z:/\ﬂ i/\]D]iO]I:-]]/\ ;(]-‘H—Z':oﬂ EH
3}o3 amphotericin B (0.8 mg/kg/day & AF) FoI&
Al Zsk9itt 45 E<QF amphotericin BS & 1.5 g §o] 3
Zo]| ATt itraconazole® 400 mg=E v}4to] B8-S X z}ks)
o] 9] 4194 gl AT itraconazole E-& 47)
4 A A3 B4 A3 A complement fixation test)
A A7 111622 S %a, A+ itraconazole® &
< FAEH Sl e AR S FH 3 Fo]
=3

o

1]

AT QolH A F& #A] (mycelial phage) 2F 44
](spherule phage) 8] F 714 HElE EA)5F= "ot}
Aol A Zst kel AEstthrl, A9 ol S48}
of FAXAE =1, videl g3l 37 FoE Sk
AIAE A& Algo]l St drk d SollA
A FEHE HEE AN e WEAE
ok, WA} o] AFAR A 55 219 3
AeA TAPIZ Eo7H ALF717F RERETH9). l"ir
EAFS FY F oF 40%0A HE s dA Ade] ¥
sk, Meke 22184 HAbA] FAY 2o|d A0 &
A7} EAE A, AN e wjekzIAbelA FAT Qo] H A F

o:: i) Fﬂ ok, [‘1F F

o] M AL, A2 AAMS FAANESS B uf Tk
SHEH10). ElvgtillX e dA7EA] Bad 139 5, 9=
oA AlYst guk vk AAL 4 Coccidioides immitis7h
FAE 1d9E AYstae gFE 223AE 53 &3

S, °l % Lefoll A mjFHAL W, 29oA =274 &
[}

S 2ol A ARE FAslel R
dME EFA ARALIE Wk YTh@). 3ol
els| 7] Welsh BAre] S-S Telste] A= of
£ 295 Aok ABQAE Qs DA RS T
29l §4 el thstol = FEAZ Folsh g 7]
Moz ANAe sl Ads] TANE 2 70 5
ek 4 WAL WA AR Sol A
L @Al FRRAE Folsho shvl, A3l whet 5
S A A 4 Ak 219 A Asels

amphotericin B7} AFEEIQ o A= AT azole Al
S dxA o7 ARESiCl. Amphotericin BE 34 o3&
Hol= Aoy, A A3 5 FQ2 F909 el 1
2} R Z ARE-E 3L, B 913 7F el A azole AlE T &
Fol®oh(1D).

Hgeked o]9] 9] IgAd Fhdel thstel= AT fluco-
nazole 400—800 mg %+ itraconazole 400—600 mg<
H&3h= zlo] AxHa itk a5geE 1 a4
Ao M= azole AGE o2} amphotericin BE o3
| A= AR R 53] TPl FXaA S &

Y T e Fed A5E By g Afele
amphotericin B7} azole AI9X Tt ] &3} o], azole
AE Fo A= itraconazole®] fluconazole Rt} ¥ & 3}7]
olghs RI% QIrk(12). & S A= x 3] ek Al
RE AW 354 ghed diste] AT fluconazole
800 mg H&= f‘]’%‘ﬁbiﬂ Sl 3R F AT flu-
conazole 400 m, &3t} & 1870197k BT flucona-
zole H&& TrX] }Oﬂ‘ﬂr o] % FFYUORE AU Foll=
WHAHA| 4 & Z7]l| amphotericin BE 93}
Zd7* itraconazole® 400 mg H8 0% FX L

ol

mlm

f."‘]‘:] olHIA M52 34U AFE T Aol
wisk Ago|t) 1950t 34 amphotericin BZ X]
E Al&sE AIZ1HE Aldo] &3t dEo g wolzolfl

azole AlEE X853 0|59 ALEL 25-30%°1 0125—
Aoz ®WuFArH(13, 14). Azole A|F2 Tloz <la)
amphotericin BE AF-3HE wj BT} X 5= o)) 5 =
Zlatel] gk A a7} obd AAEHE Zha Qloe g X

Recurrent Coccidioidomycosis manifesting as Osteomyelitis Vol.41, No.4, 2009 255



BT AVIE AAss dS oddRlt 53] 954
el QoM = AR Fe A8 7t vllg- of 29, ¥
Z’:\:ﬂ—oig]

A=

Aol Al g eAMomA WA
azole 711E B8a1 Ao] alykdolr), skl g A9
28T, BREA A

|
1:2 o3tz st wj7hx]

A A AAE 7 d2A] Al /A aAEYRA, |
oIstal Ba| ZAsH(complement fixation, CF) 7AFo]th
(16, 17). o] T F&FA A HAF 7hs ek 22 BA A3 4
AME, dH A EAtel| A e RS S Xl
A o] A7 Wk L
] f-8-3tA

F2 o

b3 Wbk, AR FE T ALS IS5

H-

= 2

>
e
u)
@)
s
o
i—“;
12
)
N
N
—_
=
[
rlr
=
N
0,

QL 1:16 B 1:32 0|4
(15). CF 8 9719 =71
1o, 58] CF 4] °i7ke] S7he
7V5/3& AAFEITH10). EE CF
1:256 ol Ag-ole A5 F A
= eiA] lTh(18).

2% 9 vre
o tlste] A= 8
|23l oy, X2 3 Fo X8 v

CF HAFE Al3akA] oFol A5t 2] 27

o
il
N
2
]
4
o
© o
N oY ox

)
2 of
2
N
N
oo of
o &
Z 2
)
)
kv

i E
i

1o
(RN
& %

2

me o & 2 o o
o Tl

e 1o

d g oF
N
N
1o
A

>
By
N
N

o
Hir
|o

a1
N2 X4t
ARE AHgstol

ofN
e
1o
10wy

o
o
o

bn)

it
%
ofo
NI OIN

Jr 2

=2
da
<
o
PU‘-
N
s

T

i
ol
i

2
an}
o)

Mo yo
o
2
2
3
(0
o,
ik

O
N
jales

>.
8o

i’;
" 2
o o g, ¥
o
o K
o
o

=L >

ot
oZ
2

m
2
o
=2
e
>,

k)
|o
il
ofN
o3
B
o

tolw, AT Qoldl 2 FtZEe] A
sk ddstd AAE Algstsivhd

A T E Al 5 9
4

2 ot ¥2 RO e

*
o
£

o

)
N
=

e}

[l

2o
o
>
=L

P

2] A

Sohe @ o of

2 38

do o

|o
r&"JHUrUi'iéimlorﬁiﬁm

on,

T

>

=

itraconazole® &-& 471
Aok vl g $3l gFoll= 7]

=rAel o

o

O

>, ’jj
m

S~

o

)

e,

O

o]

i)
~
_
o2
ol
ol
2
all
rE
olo
tle
o,
N
R
o
£
oX,
o
-

H)
aL AEH(19, 20). FEuetell A = &5 SAIY
=

o
7 ol%aA) e Ao nE, 1 A%} A8 o]
SRS WMT 5 9dnk ole] AT oY s A#EY FE
= e
=4

=4
AdES A5l 7L, AR TR AEH AR o5 A

D

2)

3)

4)

5)

6)

7)

8)

9

10)

11)

12)

13

References

Galgiani JN. Coccidioidomycosis: a regional disease
of national importance. rethinking approaches for
control. Ann Intern Med 130:293—300, 1999
Spinello IM, Munoz A, Johnson RH. Pulmonary cocci-
dioidomycosis. Semin Respir Crit Care Med 29:166-
73, 2008

Anstead GM, Graybill JR. Coccidioidomycosis. Infect
Dis Clin North Am 20:621—43, 2006

Galgiani JN, Ampel NM, Blair JE, Catanzaro A,
Johnson RH, Stevens DA, Williams PL; Infectious
Diseases Society of America. Coccidioidomycosis.
Clin Infect Dis 41:1217-23, 2005

Kim JH, Hur GY, Jung KH, Jung HC, Park DW, Lee
SY, Lee SY, Kim JH, Shon JU, Shin C, Shim JJ, In
KH, Kang KH, Yoo SH. Disseminated coccidioido-
mycosis presenting with miliary nodules. Tuberc
Respir Dis 60:97—101, 2006

Park JC, Kim JH, Ku NS, Lee KH, Choi YK, Lee YH,
Kim YK, Kim MS, Song YG, Shin SY, Kim YA, Park
YS, Cho SH, Kim CK, Yong D, Choi JY, Kim JM. A
case of disseminated coccidioidomycosis with pelvic
bone and paravertebral abscess. Infect Chemother
38:296-9, 2006

Sinn DH, Kwon YS, Choi SY, Chang WI, Park MK,
Han J, Chung MP. A case of pulmonary coccidioido-
mycosis mimicking lung cancer. Korean J Med 69:
419-23, 2005

Kim JH, Kim MA, Yang SK, Choi TY, Kim CW, Kim
KH. A Case of coccidioidomycosis. Korean J Der-
matol 14:73-9, 1976

Drutz DJ, Catanzaro A. Coccidioidomycosis. Part L.
Am Rev Respir Dis 117:559—-85, 1978

Saubolle MA. Laboratory aspects in the diagnosis of
coccidioidomycosis. Ann N Y Acad Sci 1111:301—
14, 2007

Johnson RH, Einstein HE. Amphotericin B and
coccidioidomycosis. Ann N Y Acad Sci 1111:434—
41, 2007

Sandoval JJ, Shank JR, Morgan SJ, Agudelo JF,
Price CS. Midfoot coccidioidal osteomyelitis. A case
report and review of the literature. J Bone Joint
Surg Am 88:861—5, 2006

Catanzaro A, Galgiani JN, Levine BE, Sharkey—
Mathis PK, Fierer J, Stevens DA, Chapman SW,
Cloud G. Fluconazole in the treatment of chronic
pulmonary and nonmeningeal disseminated cocci-
dioidomycosis. NIAID Mycoses Study Group. Am J

256 Infection and Chemotherapy : Vol.41, No.4, 2009



14)

15)

16)

17)

Med 98:249—-56, 1995

Diaz M, Puente R, de Hoyos LA, Cruz S. Itraco-
nazole in the treatment of coccidioidomycosis. Chest
100:682—4, 1991

Parish JM, Blair JE. Coccidioidomycosis. Mayo Clin
Proc 83:343—9, 2008

Yeo SF, Wong B. Current status of nonculture
methods for diagnosis of invasive fungal infections.
Clin Microbiol Rev 15:465—84, 2002

Pappagianis D, Zimmer BL. Serology of coccidioido-
mycosis. Clin Microbial Rev 3:247—68, 1990

18

19

20)

Oldfield EC 3rd, Bone WD, Martin CR, Gray GC,
Olson P, Schillaci RF. Prediction of relapse after
treatment of coccidioidomycosis. Clin Infect Dis
25:1205-10, 1997

Bissell SR, Weiss EC; Centers for Disease Control
and Prevention (CDC). Increase in coccidioido-
mycosis — California, 2000—2007. MMWR Morb
Mortal Wkly Rep 58:105—9, 2009

Centers for Disease Control and Prevention (CDC).
Increase in coccidioidomycosis——Arizona, 1998—
2001. MMWR Morb Mortal Wkly Rep 52:109—12,
2003

Recurrent Coccidioidomycosis manifesting as Osteomyelitis Vol.41, No.4, 2009 257



