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The Evaluation of Clinical Utility of ATB FUNGUS 2 for Antifungal
Susceptibility Testing in Candida Species

Hye Gyung Bae!, Yong-Hak Sohn*, Jong Hee Shin?, Mi-Na Kim*

Department of Laboratory Medicine?, University of Ulsan College of Medicine and Asan Medical Center, Seoul,
Korea; Department of Laboratory Medicine?, Chonnam National University Medical School, Gwanju, Korea

Background : Although the National Committee for Clinical Laboratory Standards (NCCLS) defi-
ned a standard reference broth microdilution method for testing the susceptibility of Candida spe-
cies to antifungal drugs, many clinical laboratories require easier but reliable alternatives for routine
antifungal susceptibility testing. We evaluated ATB FUNGUS 2 (bioMérieux, France.; ATB)
compared to the method recommended by the NCCLS (NCCLS).

Methods : A total of 28 strains of Candida species consecutively isolated from blood and CSF
cultures at Asan Medical Center from April to June 2004 were tested. In addition, 12 strains compri-
sing C. krusei (3), C. glabrata (7) and C. guilliermondii (2) from the collection of Chonnam National
University Hospital were included in the study. These strains were tested for minimum inhibitory
concentrations (MICs) against flucytosine (FC), fluconazole (FZ), itraconazole (IZ) and amphotericin
B (AB) by both of ATB and NCCLS. In NCCLS, MICs were read using a spectrophotometer after 24
and 48 hour-incubation.

Results : The concordance rates of MICs between ATB and NCCLS after 24 hour-incubation were
100%, 75%, 89% and 96% within two-fold dilution and 100%, 97%, 97%, 100% within four-fold
dilution for FC, FZ, IZ and AB, respectively. For C. krusei, all three FC and FZ-resistant strains were
either intermediate or SDD and one |Z-resistant strain was SDD in ATB, respectively. One C.
tropicalis strain resulted in AB MICs of 0.5 #g/mL in NCCLS, but 2 xg/mL in ATB.

Conclusions : ATB showed good concordance rates with NCCLS after 24 hour-incubation. ATB
appears to be a useful alternatives to NCCLS for routine antifungal susceptibility tests. However,
ATB needs further evaluation with more clinical strains, especially those resistant to antifungal
agents. (Korean J Clin Microbiol 2004;7(2):156-163)

Key words : Antifungal susceptibility test, Candida species, ATB FUNGUS 2, NCCLS broth micro-
dilution method
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A o1} Tefol e 23l h= fluco-
nazole, itraconazole, ketoconazole 2 A 2§ triazoles (vori-

ergosterol A eHA] &

conazole, ravuconazole, posaconazole)¥} echinocandin %
thFgt SR A NEE ] Fxd B Ewola, F
282 Y F e ABAR A 5 A HATB,
4]. =3 TR WA FG T Sk Add 79T
th=o| fluconazoleS A7) Fo 3t A3} fluconazole A
Candida albicanse] =& H 11 5[5, 6] &7 7t &= -?Hﬂ
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A} 2 3. 9JTH4, 12]. 19971 National
Committee for Clinical Laboratory Standards (NCCLS)
M27-A| M & G EA 244 AAte] BESE U o
2 A NS AT FARA A2 A FE
(minimum inhibitory concentration, MIC)<} <1732 2 3} 9}
o] #AE FAI3}o] flucytosine, fluconazole % itraco-
nazole©l] o] ¥+ MIC breakpoint=- Al| A] 3} 91 TH9, 10].

SFA| 9k, NCCLS o Al ul =] 8] A% & =23} A|Zto] @

oA AR E AR oA DgA HAL= A & ot
ol el & Aol Bt ololl EHA HALE e v
A== 3 =, A wjA] ol 7] =3 A

t, O~ S 3 fAl 2 BV 2 Bt e
‘ﬂo“ﬂ%ﬂ 270 ¥ 3 U EH13-15]. A wjA| & o]
A A o] NCCLS of] f-AFaHA] R, A A & Candifast
(International Microbio/Stago Group, Italy), Fungitest (Bio-
Rad SDP, France) %-& breakpointol] &) @3}= S5 uk £
gtalo] M27-A9te] Wl ao| A g3 o] @}, o] ol H] &)
ATB Fungus (bioMérieux, France), Mycostandard (Institut
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Pasteur, France), Mycototal (Behring Diagnostic, France) 5
S MICE HG & 5 & AlF 2= M27-A 3} FASH|
Al A Fol A ok A B H sk RS}
[11]. ATB FUNGUS 2 (bioMerieux; ATB)+= flucytosine,
fluconazole, amphotericin B, itraconazole 5 47}A] g% 3t
xﬂﬂ' 2HH —4 = TEE 301 = well= ’?'}\45401 }~1\—J-—
Al 7wk = 515% A A F well A Fo] =81 48/\]
T §ete 7 MICE HE31= v o).

oo Azrs2 \3]}5 AelA Zeld AHvEe A3
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1. CH&

20043 49 FE 6L 74A] A ZoprhE o] Wl gk gkt
o] J My} 1 H Mo A E2] & C. parapsilosis 975, C.
albicans 73+, C. tropicalis 675, C. glabrata 475, C.
lusitaniae 13+, C. guilliermondii 17 5 7ttt} 28¢5
of FxlgtAl e WA FF5 o 771 fall A
o 2 F-¥] C. glabrata 735, C. krusei 3¢5, C. guillier-
mondii 27t F5 T FLotA F 40FFE HE= 513
o} R TA A AA A A S 93] C. parapsi-
losis ATCC 22019, C. krusei ATCC 62583} ¥+ C. al-
bicans ATCC 90028, C. parapsilosis ATCC 90018 5= 7%
=g #FE EFAFH T FFEE Saboraud dextrose
agar (SDA)]| Alth vl FAIZ] & Topd A]F, AP 20 C
(bioMérieux) 2} Rapid yeast ID system (Remel, USA) 73 A}
A7 9 cornmeal agarol| A 9] e #& 5& o] &3l B
g ottt

2. ATB FUNGUS 2E 0|2 MIC &EAt

ATB FUNGUS 2] 2| 22| 7ol ua} 2 A1t o,
Rbeks] v sk, SDA F #uA] ol A 35T 244 3F ¥
B S 0.85% 2 4 5ol =] 2.0 McFarland B &= (McFar-
land standard kit) 2 9t3=11, o] 7 20 L& ATB F2 Me-
dium (yeast nitrogen base, glucose, asparagine, disodium
phosphate, trisodium citrate, potassium nitrate)ol] 3}
242 O 16732] wellol] 135 plLA E-238} a1 35C ol A
244 7o vl ¥l th. 2 wellol] &= flucytosine (0.5-64
ug/mL), fluconazole (0.25-128 ug/mL), amphotericin B (0.5-
16 ug/mL), itraconazole (0.125-4ug/mL) 52| -7 A 7} 2
vl sl &2 5017k A, TS 3x107H/mLe] &l

Fohn ARUE wello] F A2hA] e Aol T
o vl oFele] BEehelth 244070 Wl F KPR A
F 7 BESN] 7 gl Al HA ow 4, %
= A 3, @A) Fol o]l dAHT 2, v] kgt
o] Aol BAHW 1, 7] Aol e8] AT 0
O 2 A& Fo flucytosine, fluconazole, itraconazole-2 2
Ql ==& MICE %% 3} a1, amphotericin BE 091 5=
£ MIC= #H sttt - dA ol vig 244 71+
3| Aol A Al g o= A 3 A 9F NCCLSol| A Al A&k 9=
71%0] B ehe v
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3. NCCLS D|ZFHH|HiX|S| M S 0|&St MIC &HAL

ulj X] &= RPMI 1640 (with glutamine, without bicarbonate,
Sigma, USA)°f] 0.165M MOPS (3-N-morpholinopropanesul-
fonic acid)FZ N3} 2% glucoseS # 7}3F v R & AL-&-3}
At}H9, 10, 16, 17]. Fluconazole (g+=r 3} o] 2}, Korea) ¥} flu-
cytosine (Sigma, USA)2 S/ =2 5] 5,120 ug/mL ¥
< 9FE 31, amphotericin B (Sigma, USA)$} itraconazole
(Sigma, USA)2 DMSO (Dimethyl sulfoxide) 2 =] 1,600
w9191 WE F wA S o] G3ke] 205 3] 4 5fo]
A T A F =7} fluconazole, flucytosine& 0.25-128 u
g/mL, amphotericin B ¢} itraconazole-2 0.06-32 p#g/mL7} &
T2 3}o] MICROTEST Tissue Culture plate (Becton Dic-
kinson, USA)dl| 32 A 7} ¢F S0 7t vjR| 9} 2+ Txe
FRTA7F H7HE WA S 2} well & 100 pLA %12*5}"1

o #FE
Al @&
S RPMI H| A £ o]
L/V\]

16 pg/mL=

Ztoll S A® A 2 G

2rgosd, A% @
2 9%3, 4% gAEA

T
T

=
s&EE

SDA 3 3l X o] 35¢C, 24/\] ZF ek &
0] 0.5 McFarland &

S

&3ko] 1:1000 o =2 3] A3 &
0.5-2.5x 10° CFU/mL

= 0.85%
o] It
100

fluconazole, flucytosine
£ (0.125-64 pg/mL, amphotericin B2} itraconazole2 0.03-

SEFQATh 35Cell Al ulf Fate] 244133} 484]
& B33 % A (Microplate

leader model 550, Bio-Rad, USA)Z 630nmol| 4][18, 19] &

J2g 2939
& 47

Z wellel] ¥] &) &3

S, amphotericin BE 0] #}ahx] e A QS

. Flucytosine, fluconazole, itraconazole
Z7}50% o]7¢ dAE A H
S MICZ 3

B E, =35
A 8}3 11[9, 10], fluconazole, itraconazole, flucytosineo]] T
3k kA | 7] =& Table 13} 2t} Amphotericin B&
NCCLS #7% 7]5E0] Al 2 AR GA W, 2 pg/mLo] o]
WA Y HsA o] ok FA 0 w2 ug/mLE 7] E
o 7 3} T}H10].

4. ATBE{I} NCCLSH{ZIS| MICY Zd I}
"Eil

ATBY o 2 77 3l MIC2 NCCLSH © & 24X 7F vjj o
F B9 MICshel 4R && £2u 5} +4u) 84 H=
Mol A ekt A ol ¥ B e 24MT F 4
& well o] 2 Ap2}A] &2 7 §-9F 484 7 vl oF & 2H
d ARE o] &3taL, 11 ¢ ol = 2442 vl &F = NCCLS™H
o7 A3 A EAHAE 7|F o2 NCCLSH ol A 24
A9l T 371 ATBH ol A WA o 2 ul# ™ major error, W]
A9l fto] A o 2 vl ™ very major error, 3 ZHA A

e ohgat o E P5Aol

=

POl WA 22wl
minor error 2 & 3}9] t}.

Table 1. The interpretive guidelines for in vitro susceptibility testing of Candida species recommended by NCCLS

Antifungal agents Susceptible Susceptible-dose dependent Intermediate Resistant
Fluconazole <8 16-32 - >64
Itraconazole <0.125 0.25-0.5 >1
Flucytosine <4 - 8-16 >32

Table 2. The distribution of MICs (ug/mL) of two quality control strains and two reference strains against four antifungal agents
determined by the ATB FUNGUS 2 and NCCLS after 24 and 48 hour-incubation

Control Incubation Flucytosine Fluconazole Itraconazole Amphotericin B
trai time (h C. C. C. C.

S ime (h) gnge NCCLS ATB Smge NCCLS ATB ?ange NCCLS ATB ?ange NCCLS ATB

C.parapsilosis 24 006-025 0.125 <05 054 2 1 0.2-05 0125 0.25 0252 05 05

ATCC 20019 48 0.12-0.5 025 10-40 2 0.12-0.5 0.125 054 05

C. krusei 24 40-16 8 8 864 16 8 0.2-1 0.25 025 052 0.5

ATCC 6258 48 832 16 16-128 32 025-1 025 1040 2

C. parapsilosis 24 <0.5 0.5 0.5 NA <0.125 0.5 0.5

< 25- - 0.5-2

ATCC 90018 43 <0120 250 125 0251 45 0.03 > 2

C. albicans 24 (5, 05 1 25y 025 05 ) 003 <0125 (45, 05 0S5

ATCC 90028 48 1 0.5 0.03 2

Abbreviations : Q.C., quality control; NCCLS, NCCLS microdilution method; ATB, ATB FUNGUS 2; NA, not available.
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Table 3. The antifungal susceptibility profiles of 38 strains of Candida species determined by ATB FUNGUS 2 and NCCLS
after 24 and 48 hour-incubation against four antifungal agents

Species Strain Flucytosine Fluconazole Itraconazole Amphotericin B
No. 24hr* 48hr' ATB 24hr  48hr ATB 24hr 48hr ATB 24hr 48hr ATB
C. albicnas AL1 0.125 0.125 <0.5 0.125 0.125 <0.25 003 0.03 <0.125 05 0.5 0.5
AL2 0125 025 <05 0.125 0.125 05 003 003 <0.125 05 0.5 0.5
AL3 0125 025 <05 0.125 0.125 <0.25 003 003 <0.125 05 0.5 0.5
AL4 0.5 2 <0.5 025 025 05 003 003 <0.125 05 0.5 0.5
ALS 0.125 0.125 <05 025 05 0.5 003 0.03 0.125 05 0.5 0.5
AL6 0.125 0.125 <05 0.125 0.125 0.25 003 0.03 0.125 0.5 1 0.5
AL7 0.125 0.125 <05 0.125 0.125 0.25 003 0.03 0.125 0.5 2 0.5
C. glabrata GL1 0.125 0.125 <05 4 8 4 0.5 1 0.5 0.5 2 0.5
GL2 0.125 0.125 <0.5 4 8 4 025 05 025 0.5 1 0.5
GL3 0.125 0.125 <0.5 2 2 4 0.125 2 0.5 0.5 2 0.5
GL4 NA 0.125 <05 A 1 2 NA 025 025 NA 1 0.5
GL5 NA 0.125 <05 NA 1 1 NA 0.125 025 NA 1 0.5
GL6 NA 0.125 <05 NA 4 4 NA 025 05 NA 1 0.5
GL7 0125 025 <05 0.25 2 2 006 006 05 1 1 0.5
GL8 0.125 1 <0.5 0.25 2 0.5 0.06 1 0.125 1 1 0.5
GL9 NA 0.125 <05 NA 2 4 NA 05 1 NA 1 0.5
C. parapsilosis  PA1 0.125 0.125 <0.5 025 0.25 1 003 003 <0.125 05 2 0.5
PA2 NA 0.125 <05 NA 025 05 NA 003 <0.125 NA 2 0.5
PA3 0.125 025 <05 025 025 05 003 003 <0.125 05 2 0.5
PA4 0.125 0.125 <05 0.5 0.5 0.5 003 003 <0.125 05 2 0.5
PA5 NA 0.125 <05 NA 2 0.5 NA 006 <0.125 NA 1 0.5
PA6 0.125 025 <05 0.5 1 1 003 0.03 <0.125 1 2 0.5
PA7 0.125 0.125 <05 0.5 0.5 05 003 003 <0.125 05 2 0.5
PA8 0.125 0.125 <05 025 05 1 006 006 <0.125 025 025 05
PA9 0.125 0.125 <05 0.5 0.5 1 003 006 <0.125 0.25 1 0.5
C. tropicalis TR1 0.125 025 <05 0.125 0.125 <0.25 003 003 <0.125 05 0.5 0.5
TR2 0.125 025 <05 025 05 1 003 05 <0.125 05 0.5 0.5
TR3 0.125 0.125 <05 025 025 05 0.12 1 0.125 0.5 0.5 0.5
TR4 0.125 0.125 <05 0.25 1 1 006 0.06 <0.125 1 2 0.5
TR5 0.125 0.125 <05 2 2 1 003 0.06 <0.125 0.5 2 2
TR6 0.125 0.125 <05 0.5 16 1 003 0.03 <0.125 1 1 0.5
C. krusei KR1 NA 32 16 NA 64 16 NA 05 0.5 NA 1 0.5
KR2 NA 32 16 NA 64 16 NA 1 0.5 NA 1 0.5
KR3 NA 32 16 NA 64 16 NA 05 0.5 NA 1 0.5
C. guilliermondii GU1 NA 2 0.5 NA 4 8 NA 05 0.5 NA 1 0.5
GU2 0.125 025 <05 2 2 8 025 05 025 0.25 1 0.5
GU3 0.125 0.125 <05 4 8 4 0.5 0.5 <0.125 1 2 0.5
C .lusitaniae LUl 0.125 0.125 <0.5 05 025 05 003 003 <0.125 025 05 0.5

*The MICs determined by NCCLS method after 24 hour incubation.
"The MICs determined by NCCLS method after 48 hour incubation.
Abbreviations : NA, not available.

At A=A TFF MICE F oz =43 A3} 62582] amphotericin B MICYF ATB® o] 4] &= 0.5 #g/mL¢]
=2m) 54 89 ol A D85l =t, C. krusei ATCC B NCCLSH o A= 2 pg/mLE 4u) 2ol S H 9T},
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Table 4. The concordance rates between MICs determined
by the ATB FUNGUS 2 and NCCLS after 24 hour-
incubation among 28 strains of Candida species

42 fold dilution  £4 fold dilution

Antifungal agents

Flucytosine 100% 100%
Fluconazole 75% 97%
Itraconazole 89% 97%
Amphotericin B 96% 100%

NCCLSY 0| A 24A] 7+3} 48A) 7t v oF & FE=A] azole|
FATA L] MICE 43 F RFolA 2v) 34 w5 ¥4
WA L3} 2., amphotericin B MICE= X &9
C. parapS|I05|s ATCC 90018, C. albicans ATCC 90028 5+
S| A 24417 W] 0.5 pg/mLof| A 48A] 7t & 2 ug/mL
—7}0} It} o] T FFE 244 7H} 4841 7 HH kAl A
=) W e AgH] UX ok gEwe
47} 0.5-2 ug/mLZ 244713} 48417 MIC 25 3] &5 9
U] ¢ tH(Table 2).
2. ATBHO 2lst MIC ¥ Z+M Z1}
© #FA AU E wello] F/d Fo] F &3t
MICE =38 = L, I 5 327 F(80%)° A & 244]
1 7} 353 T Flucytosinel] A = MIC7} 16
pg/mLE 7P A Q] C. krusei 35 A &) 3k U™ A]
Fd A& MIC7} 0.5 pg/mLo| 82 BT 7FEAd o9l a,
fluconazoleol| ] = MIC7} 16 pg/mLZ °F&aF o] & 7h
3%l C. krusei 33 5 A €] gk Y| A] #Fo| A = 244
2 e TH(Table 3). Itraconazoleol] 4] &= C. glabrata 74
=, C. krusei 3¢, C. guilliermondii 27+ <83k o] &
Al o1 1L, C. glabrata 13+ MIC7} 1 pg/mLE
#3 o] A t}. Amphotericin Bol| A & MIC7} 2 pg/mL<l C.
tropicalis 1+ 5= A 9] sl1E 25 MIC7} 0.5 ug/mLo]
1 tH(Table 3).

N

3. NCCLSsHl o5t MIC & ZtM Ha}
C. glabrata 2+
k2] ol A BEA A ALt 3, C. glabrata 43
=, C. krusei 3757, C. parapsilosis 275, C. guilliermondii
iﬁ% 5 10T FE 244 7F vk Al F A o] HEaho]
| k3t MIC A THE A5 &= 9T} 244303

48/\]7J 1 = MICE 25 ST 4 UAd 28075
ez 2 g4 F= WelA MIC LA &
ﬂucytosineoﬂ/ﬂ‘:‘ C. albicans 17, C. glabrata 1+57}
48X 7k F MIC7} 48} o] 3 Z7heke] 93% A eksi,
fluconazoleol| A & C. tropicalis 273, C. glabrata 2457}
MIC7} 4u)) o)A Z7}38}] 86%, itraconazoleol 4] = C. tro-

A7) 2 wellol| A o] 53] =}

5
8AI 7
H

BisIZ, 283, MBS, Yol

picalis 27+, C. glabrata 273, C. parapsilosis 1357}
MIC7} 4u)] o] A Z7138Fe] 82% & ] 3}31 t}. Amphotericin
Bol| 4] & C. parapsilosis 475, C. glabrata 27+ 3=, C. albi-
cans 1373, C. tropicalis 1T+ 24417t & MIC7} 0.5 ¢
g/mLo| A 4841 7F Zo| &= 2 pg/mLE Z7}81 1, C. pa-
rapsilosis 175 ¢} C. guilliermondii 175+ 0.25 pg/mLo]|
A 48413t T 1 pg/mLE F7}ste] 64%<] o il%—% LR
TH(Table 3). 754 23 34 & 244171 v oF 3 MICE

71Eoe 2 3, 4841 % i ok o of MICﬁJJra A&
T ARG 107 FA A = 48 A7t B FS 7| FE o2 o]
A B 55 B3 513t C. albicans, C. parapsilosis, C.
tropicalis 47} %] &7 Ao 100% 744 <] 1L, C.
glabratax fluconazoleol] 255 7+<4d o] 1A 7+ MICH <
7} 0.25-4 pg/mL (MIC,, 2 #g/mL)= C. albicans (0.125-0.25
ug/mL, MIC,, 0.25 pg/mL) Bt} &9k 21 itraconazole©]|
=57 F7) kg o) & 7hAl o] i th. C. krusei: flucy-
tosine, fluconazole®]| &= 3 E—‘:r W Ad o] 91 a1, itracona-
zoled| & 177 WA, 2t = k& o & g el
11, C. guilliermondii 37 3£ &5 itraconazoleol] F-8
o] & 24/ o] A th(Table 3).

g

4. ATBE 3} NCCLSH Zte| Za} Hjw

ATBH o 2 =% 3l MIC2 NCCLSH © 2 24A] 7F ujj o
F EZHAMICE +21) 314 = W9 oM Blwg S
] flucytosine, fluconazole, itraconazole, amphoterlcm B
A 22 100%, 75%, 89%, 96% L X 3191 a1, +4u)] 3 A 5
T W19 WoAE 22 100%, 97%, 97% 100% <L |3}
T}H(Table 4). ATBH . 2 23 3+ 714 Z 3} ¢} NCCLSH
o7 A A IS v nskR & W, flucytosine 2t
fluconazoleol] 5] & C. krusei 3757} NCCLSH o] A4 WA
old] ATBH A= F7HA] = ok gaF o) & A o
2 8}% = minor error7} W EFYE L, itraconazoledl| A &= 7}
=41 ¢l C. glabrata 37 F7} ATBH | A &= kg2 o] & 7}
Ao kg o & IFFAQ IFFE AR 3
=93, C. guilliermondii 173 kg2 o] & 7h54] o
A ed e, Cokrusel 1= WA A F&F of&
ZF4A © 2 8l = minor error 7} 69 ) 94T

LS
NCCLSe| A A A8t 2}‘—:— FRAEA A AAE =
RPMI Hl 2], 48A] 2t v k& 7] H o &2 3t} afAuk, I3
Ztolth F3E RPMI v Aol A 2 ZebA] 3, A4 o
MICZ

Z wellol] v]&] & AAZo] dA #HAE M=
Ry = S8 AP 8 LR/

9o azoleA| Q] AFAAZ 802 /\]@T&lﬁ A} kaﬂ
o T=7F AlE Sl = T S4
HAE = T B I} 2441 7F ] A Bk 48"] 7]' i %‘7}

g
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= =16, 20, 21], azole Al MICZ3 o] 21 Zﬂfﬂ/\j o]
*O}DHU] 7|EY AT A% EHERE %
oJulste Zlo] ok ™ A ol A= A elol
SATH22]. o]l NCCLS ] ol 1wl 2] 8] 2 o] ¥ & o
ofe] 1A W Eol 2lH L gEH, EAREAZ &
FEE 29 ajel ol Zwellol ¥]al o] 50% ol 4 ]
92 MICZ J o= W, 4841 7 uj o o 41 244]
T A3=E BE35l= ¥, RPMI vl A o] 2% glucose
H =[10,16,17,21]°] NCCLS M27-A29]] 471
. B A A = RPMI B A ] 2% glucose S A
C. glabrata 2757} 2 z}ebx] o} MICE
© 1}, yeast nitrogen base S ©] &3} ATBO]|
gro v NCCLSo| A & 10357} 2441 3F 5
F 4= gl ] B8] ATBOl A &= 80%¢] A] 24
Eo] 7}53dtgd AL ATBH 9 &Aoo
t}. I3}, azole MIC g A] C. tropicalis 17+ 5+2] flucona-
zole MIC7} 24A] 7} vl &F 2 0.5 pg/mLoj| A 48X 7+ 3 16 ¢
gmLe 2 Z7}¥ %A, C. tropicalis 1 5-<} C. glabrata 1
9] itraconazole MICE 24A] 7+ & 0.125 pg/mLol| 4| 48

AIZE 22} 1 pg/mL, 2 pg/mLE Z715Ee] 4841 3E wl o
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