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Table 1.

Identification number of Candida species using conventional and MALDI-TOF MS methods

Number of strains

Matching number ~ Mismatching number

Species

Conventional ~MALDLITOF MS of strains of strains
Candida albicans 58 54 54 (93.1%) 4 (6.9%)
Candida parapsilosis 43 37 36 (83.7%) 7 (16.3%)
Candida glabrata 17 14 11 (64.7%) 6 (35.3%)
Candida tropicalis 5 8 5 (100%) 0 (0.0%)
Candida krusei 2 2 2 (100%) 0 (0.0%)
Candida guilliermondii - 3 - -
Candida dubliniensis - 2 - -
Candida orthopsilosis - 2 - -
Candida lusitaniae - 1 - -
Lodderomyces elongisporus - 2 - -
Total 125 108 (86.4%) 17 (13.6%)
TR R T oo 7 2y P (R <y - a— 720

NV —HREH) 2HWCTTY 2 —) - FEIHB3EIC L 5 8
NI EAT G, AR ST E S E MALDI N A
FANR— (TN H— T 2 X RS ICTREZ 4T 72 (DL
¥, MALDI-TOF MS). #HR % 28 7K 300 uL 12 W& %
T 7 =) 900 uL Z A THAE L, 13000 rpm T 2 2
DRI B2 B2 Lze JRIRWIIC 70% ¥z 20 L 2 iz #
g, FROT7TE M= MYV 20l 2N A R L 722,
13,000 rpm T 2 43 LTz b 1yl 2 — 47 v b7
L— MIRECHREEE, M) v 7 A3 1 ul 230 L
WoRE S Do F D%, MALDI 254 % % £ 73— (MBT Compass
4.1) THANT LH 4 % A% L 720 score value %% 2.00 i D 35
1%, [ U FNETMALDLITOF MS 2 X ) FE# L, score
value 28 2.00 DL ECHAEL X)LV, 1.70~1.99 i3JE L X)L &
BHEER R E Lize 7B, score value % 1.70 i D 413
FERREE L7z,

3) ¥—r I AMHIC L BREEY

Ptk & MALDI-TOF MS 12 & 2 A CHA DA —K
ER o HBRITRE N RICY — 2 TV ARITIC X B FREZ
17 5 720 28S rDNA (D1/D2 #i%) B & OV ITS1, ITS-2
W& PCREICK D HIIE L, HIE L7 PCR EWA S5 5z
Bid %] % NCBI ® Basic Local Alignment Search Tool
(BLAST) (httprwww.ncbinlm.nih.gov/BLAST/) % v T
WazEEE L.
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Candida & D&z EllEE, —=v A4 7L —F 70—
FERB M (HKBEIEMRA &) 1235C, 24 R, 5T
THAEL, ASTY (M@l T34 4) %M\, ampho-

tericin B(AMPH-B), flucytosine (5-FC), fluconazole (FLCZ),

miconazole (MCZ), itraconazole (ITCZ), voriconazole
(VRCZ), micafungin (MCFG) 1IZ2W TR LEIZHE > T
MIC D H5E % 4T - 720 UBETIL 2010 £ 1 H» Sl S
Tewibk % i G BRSSP RB E FE i L T %, 2010 4F 1
H 25 2017 46 12 B 2K S 7z #ikkiE, CLSI M27-A2 12
WP 72X A ET, £ TOHEFNI 4 MR E TR
FEHE U720 2018 42 1 AH 5 12 AT S - Bidkid CLSI
M27-A3 IZ#EPLL 7281 X 5 %2 T, MCFG 1% 24 WR[# 55
E TR E, ZOMIEHL 48 BER 2 CIRRHIZE 2 1T
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12 4R RS MR 5 28 2 & Mol & 72 Candida J& O #E0E
125 ¥, feskikTHEE S M 725 & MALDL-TOF MS #
72 Candida J& @ I % %t % Table 1 127835 MALDI-
TOF MS IZ X 5 [ TlE, & TOWD 200 LL_E D score
value T L~V D [FE#E R S 172 MALDI-TOF MS
WCBWTHERME L TiRDBEDE»o72b DI, C. albi-
cansb4 ¥k (432%), ¥k W T C. parapsilosis37 ¥ (29.6%),
C. glabratald ¥k (112%), C. tropicalis8 % (32%) T&H o
72 MALDI-TOF MS I & D W L XV OREDS I HETH -
7278, BERBETIRMEE TE b o 72X, Candida guillier-
mondii3 ¥ (24%), Candida dubliniensis2 # (1.6%), Can-
dida orthopsilosis2 #: (1.6%), Candida lusitaniael ¥k (0.8%),
Lodderomyces elongisporus2 ¥ (1.6%) T - 7z. ft K
& MALDI-TOF MS D RIE#G RO LTI, 86.4%(108/125)
TREH O3 % B, 136% (17/125) THEWH P
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3 ¥k, C. orthopsilosis2 ¥, C. tropicalisl ¥, C. lusitaniae
1B EEFNTwiz, C. glabrata LHEE I N2 6 kDI
1%, C. guilliermondii3 ¥k, C. tropicalis2 ¥k, C. parapsilosis
LR & E Tz, R L MALDLI-TOF MS (2 X 5 [
ERRTA—HE 572 17THDH B, 11 HIZ> T MIC
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Table 2. Identification of Candida species using conventional, MALDI-TOF MS, and

gene sequencing methods

Identification method

Sample MALDLTOF MS
number  Conventional - Gene sequencing
Species Score value

1 C. albicans C. dubliniensis 2.00 C. dubliniensis
2 C. albicans C. dubliniensis 2.32 C. dubliniensis
3 C. albicans L. elongisporus 213 L. elongisporus
4 C. albicans L. elongisporus 2.28 L. elongisporus
5 C. parapsilosis  C. glabrata 2.06 C. glabrata
6 C. parapsilosis  C. glabrata 2.34 C. glabrata
7 C. parapsilosis  C. glabrata 222 C. glabrata
8 C. parapsilosis  C. orthopsilosis 2.25 C. orthopsilosis
9 C. parapsilosis  C. orthopsilosis 212 C. orthopsilosis
10 C. parapsilosis  C. tropicalis 2.00 C. tropicalis
11 C. parapsilosis  C. lusitaniae 2.24 C. lusitaniae
12 C. glabrata C. guilliermondii 2.15 C. guilliermondii
13 C. glabrata C. guilliermondii 224 C. guilliermondii
14 C. glabrata C. guilliermondii 2.02 C. guilliermondii
15 C. glabrata C. tropicalis 2.29 C. tropicalis
16 C. glabrata C. tropicalis 2.20 C. tropicalis
17 C. glabrata C. parapsilosis 2.00 C. parapsilosis

Table 3. Discrepancy in identification of Candida species between conventional and MALDI-TOF MS methods and

MIC
Identification method MIC (ug/mL)

Sample

number  Conventional ~ MALDETOF AMPH 5FC FLCZ MCZ ITCZ VRCZ MCFG
1 C. albicans C. dubliniensis 0.25 =0.12 0.25 0.12 0.12 =0.01 0.06
2 C. albicans C. dubliniensis 0.25 =0.12 05 0.12 0.06 =0.01 1
7 C. parapsilosis  C. glabrata 1 =012 16 1 8 1 0.06
8 C. parapsilosis  C. orthopsilosis 05 =012 1 2 0.25 0.06 1
9 C. parapsilosis  C. orthopsilosis 1 =012 2 2 0.25 0.06 05
10 C. parapsilosis  C. tropicalis 0.25 =012 4 0.5 0.25 0.03 0.12
11 C. parapsilosis  C. lusitaniae 0.25 =0.12 0.5 0.5 0.12 003 =003
13 C. glabrata C. guilliermondii 05 0.25 4 4 05 0.12 0.06
14 C. glabrata C. guilliermondii 0.25 =012 05 1 0.12 0.06 0.06
15 C. glabrata C. tropicalis 0.5 0.25 8 4 1 0.25 1
16 C. glabrata C. tropicalis 0.5 =0.12 8 4 1 0.25 0.25

EDORE 24T\, FE D @ 6 Flik 2009 4 (2Bl S - w ko %z %=

728%, MIC fEDWEIIAT 72 > T 7\, §EREET C. albicans
L S 7z 2 Bk MIC fifilZ, AMPH-B 0.25 pg/mL, FLCZ
0.25~05 ug/mL, MCFG 0.06~1 pg/mL T - 7z (Table 3),
H€ ¥ ¥ C C. parapsilosis & 1t & & 1 72 5 ¥k ® MIC fifi i3,
AMPH-B 025~1 pg/mL, FLCZ 05~16 pug/mL, MCFG
<003~1 pug/mL {244 L T3 Y, MALDI-TOF MS T C.
glabrata & A% SN 728k® FLCZ 1% 16 ug/mL TH o 72, fit
kT C. glabrata &g & M7z 4 B> MIC fiild, AMPH-
B 0.25~0.5 ug/mL, FLCZ 0.5~8 pg/mL, MCFG 0.06~1 pg/
mLIC5 A LTEY, FLCZ TiX 8 ug/mL ob B LN
720
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Figure 1. Colonies of selective chromogenic culture medium (CHROMagar Candida) after 48-hour incubation at 35C
(a) Candida albicans (b) Candida dubliniensis (c) Lodderomyces elongisporus
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MALDI-TOF MS # w7z Ekix, ¥ — 27 2 ¥ 2o
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PEHE: & MALDI-TOF MS OEHED LTI, Candida
J& 125 RO T 17T BIBAR— &), ¥ —27 T ¥ AEMT
1%, MALDI-TOF MS I X % [ % # R A3 4 TEAZF W R 52
FERE L7z FERNTT C albicans &g S 724 —
Bk, L. elongisporus & C. dubliniensis TH V), &H 5
Db CHROMagar Candida ZE R K Hi Tl ikt o {0 i %
2 L (Figure 1), C. albicans & X)W #EETH - 72 C. dub-
liniensis & C. albicans & s> THEMLL 2MIRZR LYY, 5
BORMTH 5 72%, CHROMagar Candida 8 K4 T o
A X A EIEARE & b7z, L elongisporus (%
CHROMagar Candida %8 K % #s T C. albicans %° C. dublini-
ensis L IRFIZILIR L CBIZE T4 L, 2HFEL D HiRVRM
DEFERL TV A HE RIS 25, HCHET 256
Wi SHEREE DKo I u=—TH Y, BEOHET
WHZHEET 2 OXHEEIC R 20D 5, /2, KEANT X
LRENEEL L, HERH» S FICEEFFRENHVSNTS
D JE4E, MALDI-TOF MS 2 X B [AEAu fE & 72 o 721

fio1>THb, C. parapsilosis, C. glabrata, C. tropicalis,

C. guilliermondii 73%¢ k% & MALDI-TOF MS TA —% &
oo E LT, YBEETIEMAEWHASER 5 F L Lok
RO MR AR 2 4% THE %177 > T 525, CHRO-
Magar Candida € K¥5#1%, Candida J& DR & W 7= B O
ADHEETRETH A T LIMZ, HETRLRETHH-> T
I X 2 TR IS 5y < SN 2 bR S AT 5
720, HREHEZ RS2 d ), BEREER o BHE
HEORREEZ STz

HEIROBIUZB W T Candida IBIEHEES 25 H 5 FRED
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C. albicans L #E5E X, MALDI-TOF MS T C. dubliniensis
RSNz 28IE, RTORERIEIZSB VT MIC ik 1
wg/mL L FCTdH ), MICH DK HA S C. albicans & 13 5%

A WO I EETDH - 7o HEHK T C parapsilosis
LHEE SN/ 5MRICBIT S MCFGO MICHIEWI N 1
pg/mLUTFTH Y, HEWF Y 74 VY RICHEEZRT &
SN Tw5b C. parapsilosis DL L TR > Twiz, 20
hCHER: T C parapsilosis & € £, MALDI-TOF MS
T C. glabrata & [F5%E S 7z #k1E, FLCZ 16 ug/mL & & W
MIC 1 CHAFNEZ M D 5 FLCZ i D %\ C. glabrata
OHERIZ TR & bz, F 72, HEKkEE T C parapsilosis
L &, MALDI-TOF MS T C. lusitaniae & [W %€ X 1t
72k MIC fititd, AMPH-B 025 pg/mL & J& 4] &2 P4
A5, AMPH-B (20 % 78 L= 9\ C. lusitaniae % 4t 3
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WEEEBbhi, —Ji, H ¥ V¥ IUETHRE X N7 Candida
JEVx U TR B & J0tE L T AR Wik b AR s
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Comparison of CHROMagar Candida-based estimation and MALDI-TOF MS-based identification of
Candida species detected in blood cultures

Osanori Nagura”, Kazuki Furuhashi”, Yuki Nagao”, Yusuke Ota” ?, Jinko Ishikawa", Masato Maekawa” ?
"Department of Clinical Laboratory, Hamamatsu University Hospital
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Candida species are resident in the human intestinal tract and other parts of the body. In Candidemia, rapid identification
of Candida species is important, because delayed diagnosis and treatment worsen prognosis. We identified Candida species
detected in the blood cultures for past twelve years using Matrix-assisted laser desorption ionization-time of flight mass spec-
trometry (MALDI-TOF MS), and compared the estimation using chromogenic substrate media. One hundred twenty-five of
Candida species were detected from blood cultures. In MALDI-TOF MS-based identification, Candida albicans is the most
frequently detected, followed by Candida parapsilosis, Candida glabrata, and Candida tropicalis. Additionally, Candida
guilliermondii, Candida dubliniensis, Candida orthopsilosis, Candida lusitaniae, and Lodderomyces elongisporus were identi-
fiable. On the other hand, seventeen estimation results of using chromogenic substrate media were inconsistent with the
identification using MALDI-TOF MS. From the results of sequence analysis, MALDI-TOF MS for identification of Candida
species proved to be rapid and accurate. In Candidemia, rapid identification of Candida species is essential to the selection of
antifungal agents and determination of treatment strategy. We suppose that identification of Candida species detected from
the blood cultures using MALDI-TOF MS contributes to them.
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