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Fig. 1.
rial solution (1Lg/ml)

Arrangement of plate for measuring minimum inhibitory concentration and expected concentration after inoculation with bacte-

CAM: Clarithromycin, AZM: Azithromycin, MFLX: Moxifloxacin, STFX: Sitafloxacin, AMK: Amikacin, KM: Kanamycin, MINO:
Minocycline, DOXY: Doxycycline, INH: Isoniazid, LZD: Linezolid, EB: Ethambutol, TH: Ethionamide, RBT: Rifabutin, RFP: Ri-

fampicin
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K O rifampicin (RFP) ® 14 %1% 6 25 11 % 2 &AM
B) THMRREAE L2470 S L — b EMH L7, Fig 1
\ZEEF DOECE & B PR L 7 SR S B SR AR
L7

HREELEE

PEAT S N7 BB & 4 5% T /NI S BRAR R 3 (ML
marinum : 30£1C, Z DO :36=1C) L, %BF & MiisE
ERER L7 BB LB E A 370 22 THiE#E L 72
Bl 55 35 1308 W K &2 T McFarland No. 1 1CHI 43 2 % £
T, 3HOH5HME L, CORMMBZBMAEBEKIZT
McFarland No. 05 (ODs3=0.08-0.1) (ZFH# L 7z FHE L 72
R 55 uL % 11 mL BB EAKICMZ F 2 =7 I F%—T
IHHL, ChaSEHARRE L.

FRUCHB L2 Z MIC 7L — D% TV 100 pl
FOREML, FL— MR- bY—VEMY, HBELL
%, BHRAEHRIANEE KA TRERE LA (M marinum : 30
=1C, €Ml :36+1TC),

MIC OHEIFFHRT7THAICI Y FE— VI 52 RE N
BOLNEZERMHERL TT> 720 i 7THRHIZBWTRE
PAT G EE THERBRE T2 & & Lz,

HAHHE OB D #3A O MIC 1, HOREFREL#ED S
N, H20EMEREE (Krh—ik) Lrooh
LW TVOR/NEEE MIC & L7z,

ER OB

BIANCONWT, WHTLIZH S50 LoikeE L7z MIC fili
HHERNCHE L 727 A#EA I A - 722 &) 2 THE o &
WL 72,

M. marinum 22\ TlZ, CLSIM62 1% ed” 122 X 1
7o MIC A5 S 55 B2EMEM 2 2 0 F @M L 720 CLSI M62 1¢
ed \CHHEMEAVR SN TV R WL - RIS WTIE, Kk
F B A RAGI S TR B 38 B O R T 382 CCEIE L
TP L7z SRk (CRIFZECRER L 72 5e8%) @ MIC Of

ARG R A MR Vol. 34 No. 1 2024, 19



20 HEPHEY - il

Table 1. Minimum inhibitory concentration standards for each bacterial species and agent (Lg/mL)

Species ATCC CAM AZM MFLX STFX AMK KM MINO
M. avium 25291 <0.06-0.25 14 0.5-2 <0.125-0.5 <8 <24 <05
M. intracellulare 13950 0.25-1 8-32 <0.25-1 0.25-1 <8 2-8 4-16
M. kansasii 12478 <0.06-0.25 14 <0.25 <0125 <8 <24 0.5-2
M. lentiflavum 51985 <0.06-0.125 14 <0.25 <0.125 <8 <24 <05
M. marinum 00927 0.5-2 8-32 0.5-4 <0.125-1 14 <24 <05

Species ATCC DOXY INH LZD EB TH RBT RFP
M. avium 25291 <05 >4 <24 4-16 8->16 <02505 <0.12505
M. intracellulare 13950 8->16 2->4 4-16 2-8 >16 <0.25-05 0.5-2
M. kansasii 12478 14 14 <24 16->16 <05 <0.25-05 0.25-1
M. lentiflavum 51985 <05 0.25-1 <24 16->16 14 <025-05 <0.125-05
M. marinum 00927 18 >4 <24 2-8 14 <0.25-05 <05-2

Bold-type characters: CLSI M62 15t ed. standard range
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U720 ik L72368Ef % Table 1 (2R L7z,
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HEIZDWTIE MIC i 1 7% FF7Edipl & L CaHili L 72
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—O DN T M. lentiflavum 38 E L e h o 727280, (19
% x 10 #) =2 ¥k 188 Mk CHE R DIFNT % 47 - 720

Ak B I HE S SR E o — 3% (Table 2) %
BT U720 #A 19 22 ) 2 — 3313 DOXY Tk 1K < 69.1%
(95% CI: 625-758) T O, RBT T K 989% (95% CI :
96.2-99.7) —F L T\ 72, WHRITIX M. avium T MINO J
" DOXY D —FHHMEL L, 78.9% (95% CI : 66.0-91.9) T -
720 CAM, AZM, STFX, AMK, INH, LZD, TH 2 U°RBT
13 100% (95% CI : 90.8-100) ®—% %R L7z —J) M. intra-
cellulare TIX MINO . " DOXY TO —HE KB Z N ZF N
395% (95% CI : 239-550) & 34.2% (95% CI :19.1-49.3) T
Ho72oAZM & RFP b —HEFEMIETH D, €1 €1 55.3%
(95% CI : 395-71.1) & 526% (95% CI : 36.8-685) TH - 7=,
CAM T — 3 %3 73.7% (95% CI : 59.7-87.7) T& - 720
AMK, INH, KM, MFLX T 13 100% (95% CI : 90.8-100)
D—HHFER LT,

M. kansasii Ti& EB T—33A47.4% (95% CI : 31.5-63.2),
RFP T71.1% (95% CI: 56.6-855), DOXY T 76.3% (95%
Cl:628898) LIKTH o722 L2 KRIFIE, MHiZ 80% LI
D—FHHEE R L TW/e M lentiflavum & MINO, DOXY,
INH % OF RFP T—#5%A%61.1% (95% CI : 45.2-77.0), 61.1%
(95% CI : 45.2-770), 556% (95% CI : 39.3-71.8) M U 75.0%
(95% CI: 60.9-89.1) T TH 25 Z & ZKiFiE, flix 80%
YU bo—38FE%2RL7,

SR TH D M marinum @ CLSI #L8EE 2519 2 45
B 13 CAM (0520 ug/ml) T789% (95% CI : 66.0-91.9),
MFLX (05-4.0 pg/ml) T 84.2% (95% CI : 726-958), AMK
(1.0-4.0 pg/ml) T 100% (95% CI : 90.8-100), DOXY (1.0-8.0
20 HARERR I Wy o 45 Mk
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pg/ml) T94.7% (95% CI: 82.7985), LZD (<2.0-4.0 ug/
ml) T974% (95% CI : 86.5-99.5), RBT (<0.25-0.5 ug/ml)
T 100% (95% CI : 90.8-100), RFP (<05-2.0 pg/ml) < 100%
(95% CI:908-100) TH Y, 1T1T 80% Lh LD —HRILHEMR
ShTwiz,

Fig. 2 1213 % ~# O WHEZ 51T % %35 > MIC i 0 5541 %
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MIC 53Ai & 7R L7225, RHROME S T 7 TR L EId 3R
PZ®RIEL 7T —% TdhH b, CLSIM62 1* ed 2B WT M
marinum OIEMERFEDFRE SN TS 7 HANIE LT, MIC
DY RTILERPHIZ A > TW %I 15 Miak (78.9%) T -
72

Table 3 (2 —#kICE 3 % MIC OFEME2 R L7z, HH
PixaekE LT, RIETH 722% (95% CI : 57.6-86.9)
TH Y, 90.0% UL EOFIM:Z R L 72 3H A 41K D 686%
(95% CI : 57.7-794) T, #HmHUl K OV KAt 1% 100% TdH -
720 FEEEHMTH 5 M. marinum OFEF 1L CLSI i34
FO4T 895% ML 1T, sHHE K OV KAEIE 100% TH - 720

% =
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M OL IR X B —H MRl SR & 5 Fo> SGM A HERR %
WCHENE L 7z WAERISEAI B O MRk R — 3 (Table 2) 1%
BELTHEL, BEALOHEA T 2L T L2l
MINO & % \» & DOXY 122 TIEH & — AL D - 726
CNERARNCATHRD E M. intracellulare TH KL, &
W M. lentiflavium HMED - 720 WMiEALE H 2 S 72
DS 3-4 B LI WHIPHICEED S5, 5D ETRKENVWT &8
D B N7ze F 72 M intracellulare Tl &k & L Tl
HEFPAIMH E SN DR <, ZUMERNC e S
NBYENEh ol TRIREZEITERET LT H00HE
HHEDI— DA 5370720, FEEERDVF LT —AUITB
WTBI3LEbh, #@YLRNEER BEORELRTE
BHAE) PLFEEEZ SN, —H CREBO KRNI TS
MIC O FBIPE (Table 3) 13w <, ZHidkMH <o E—HE
BEKE LTEWEEZ SN, T bbb Sn L HE
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Fig. 2. Distribution of MICs for each species and each drugs.
A. Distribution of MICs for Mycobacterium avium
(Banded bar: MICs out of normal range)
B. Distribution of MICs for Mycobacterium intracellulare
(Banded bar: MICs out of normal range)
C. Distribution of MICs for Mycobacterium kansasii
(Banded bar: MICs out of normal range)
D. Distribution of MICs for Mycobacterium lentiflavum
(Banded bar: MICs out of normal range)
E. Distribution of MICs for Mycobacterium marinum
(Banded bar: MICs out of normal range, bold-type character: CLSI M62 15t ed. standard)

Hifi#E 72 H1%, ZE LIGETOHEDHE marinum ATCC 927 I22WT, ShHW-#HA D5 5 73
Jti 75 ] — BRI BV TR %?(L“Cb‘f_#ﬂﬂzﬁ) HIDOFHERERZEENT VD, D7 HK O MIC 253X
HEREEZRT I E T EOUEBNAIDDL THIEFHPAIZ A > TV MiiRIZ 5 iR TH Y, SHMHL

LRI E Tz, CLSI M62 1% ed \ZIZHFEEHMKTH 5 M. 72MIC 7L — MR 2RISR 2 b D EE 2 bhiz,
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Table 3. Reproducibility between facilities (percentage of agreement for the same bacteria species)

RFP
30/38
78.90%

RBT

TH
36/38
94.70%

EB
36/38
94.70%

LZD

INH

DOXY
36/38
94.70%

MINO
36/38
94.70%

KM
36/38
94.70%

AMK
38/38

100%
90.8-100 82.7-985 827985 82.7-985 90.8-100

MFLX STFX
38/38
100%

AZM

CAM

Species

38/38
100%

38/38

38/38
100%

30/38
78.90%

36/38 38/38
100%

94.70%

agree/total

M. avium

100%
90.8-100 82.7985 82.7-985

Efficiency

90.8-100  66.0-91.9

38/38
100%

827985 908100 66.0-91.9  90.8-100
32/38
84.20%

95% CI
agree/total

36/38 38/38 36/38
94.70%

94.70%

36/38
94.70%

32/38 36/38 32/38 36/38
94.70%  8420%  94.70%

84.20%

38/38
100%
90.8-100

36/38 36/38
94.70%

94.70%

30/38
78.90%

M. intracellulare

100%
90.8-100

Efficiency

90.8-100  82.7985

38/38
100%
90.8-100

726-95.8 827985 726-958 827985 827-985 827985

38/38

66.0-91.9 726958 827985 82.7-985
34/38

89.50%

95% CI
agree/total

32/38
84.20%

36/38
94.70%

38/38
100%

36/38 28/38 38/38 38/38
73.70% 100%
90.8-100  82.7-985

94.70%

38/38
100%
90.8-100

38/38 36/38
94.70%

34/38
89.50%

M. kansasii

100%
90.8-100

100%
90.8-100 82.7985 59.7-87.7  90.8-100

36/36

100%

Efficiency

72.6-95.8
34/36
94.40%

797992 797992 908100 82.7-985

28/36
77.80%

95% CI
agree/total

36/36
100%

26/36
72.20%

28/36
77.80%

32/36
88.90%

32/36
88.90%

32/36
88.90%

36/36
100%
90.4-100

36/36
100%
90.4-100

36/36 36/36
100%
90.4-100

30/36
83.30%

M. lentiflavum

100%
90.4-100

100%
90.4-100

Efficiency

786-99.2 786992 786-99.2 642914 576-869 904-100 81.6-985

34/38
89.50%

642914 71.2-955

36/38
94.70%

95% CI
agree/total

38/38

38/38
100%
90.8-100

36/38 38/38 34/38 36/38
89.50%  94.70%

94.70%

34/38 34/38 38/38 38/38 38/38
89.50% 100% 100%
90.8-100

89.50%

34/38
89.50%

M. marinum

100%
90.8-100

100%
90.8-100  79.799.2 82.7-985

100%
90.8-100

Efficiency

79.7-99.2  82.7-985

827985 79.799.2 797992 79.7:99.2  90.8-100

95% CI
Bold-type characters: CLSI M62 1st ed. standard range
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23R ) CAM, MINO B X O'DOXY % EHEHNZ L - T
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34 &, M. lentiflavum ATCC51985 T4 I vs7-3EH#] D 9
H INH, THB XU EB CTlRFESETH- 7245, Fhlito 11
HATMIC 2B LR HE (NHT—%) T & &hER
LCHY, HEBEIc L aEm imz, Weskftose
WLELRHETHDLEF X 5o

M. avium, M. intracellulare 3 X Y M. kansasii Lk #% ®
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VIRBREEINTWAS, L LINSAD SGM EYE Tl
Z L DGETHROTA KIA UPRESNTESLT, 4%
DR DA T — 5 OERMPLEL bbb, 29 L7
ZEMB, o MIC 7L — M2id CLSI 38k DAt o
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MIC measurement kit for Slow Growing mycobacteria multicenter evaluation

Akio Aono”, Kinuyo Chikamatsu”, Yuriko Igarashi”, Manabu Inoue?, Maki Kitagawa?, Yoshiko Shimomura”,
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Anti-Tuberculosis Association
?Product Development Division KYOKUTO PHARMACEUTICAL INDUSTRIAL CO., LTD.
?Basic Mycobacteriosis, Nagasaki University Graduate School of Biomedical Sciences

In March 2023, Kyokuto Pharmaceutical Industries, Ltd. released a MIC assay kit for slow-growing non-tuberculosis Myco-
bacteria (SGM) in compliance with CLSI M24 3 ed. Prior to this, we conducted a multicenter study to evaluate the clinical
feasibility of the kit for MIC measurement of SGM. The MIC assay was performed according to the criteria of CLSI M24 3™
ed. The overall concordance rate by agent was 69.1% to 98.9%, and the reproducibility of MICs was good, with 68.6% (95%
CI: 57.7-79.4) of each drug showing reproducibility of 90.0% or higher, suggesting that the kit is suitable for use in clinical bac-
teriological testing. On the other hand, some laboratories reported results that deviated from the reference values, which
commonly occurs in MIC measurement, then appropriate and continuous training before and after the introduction of the kit
is considered necessary.
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