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Changes in the Isolation Rates and Distribution Patterns of
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2 % FZ v)Zd FAt(non-tuberculous mycobacteria, NTM) Z¥o] A MAH g2 Z7tsl= FAof uet 2y
st o] o=ld ikt iFHA Z2TE EGE NTMO] 288, B2 F4F 4 oA HAAES E4519 2011d
295E 20209 129704 10W%F ikt viEARS] TAERA] 34,3357 HAERA] 31,5530 el =415k
NTM S HAR= 513420 F reverse-hybridization line blot analysisZ A3} o, A A AAR= 3454
2 gAoR FAJAEEE SASIAT. IAMIRINA BHFH( Mycobacterium tuberculosis, MTB) 1,1164A
(3.25%), NTM2 7967(2.32%), AR E Z+ 1,3817(4.38 %), 1,2277(3.89%) EH=HAIt. M
avium-intracellulare complex(MAC)7} 3897(75.83%)C.2 7} &2 H|&S ARA|SI¥IL, M kansasii 2174
(4.09%)°19t}. M. intracellulare®} M. aviumS clarithromycin®l| 97.4%, 91.7% 744, linezolidol 52.1%,
56.3% W/, moxifloxacin®l 64.0%, 30.3% Wdoldtt. A2}, MTBL NTM &#3&9] A4E AT 5= 31812
), MACO] 93t o] &=9ka, NTM Y #3538 oA HEECl ERlxo] A& A Ad] dFFoE T2
g ZloJth

Abstract Given the recent worldwide increase in infections caused by non-tuberculous mycobacteria
(NTM), we analyzed the results of acid-fast bacilli (AFB) culture tests at a domestic university hospital
to find out the isolation rates, distribution patterns, and antimicrobial resistance rates for NTM strains.
The isolation rates for 34,335 solid media and 31,553 liquid media from Feb. 2011 to Dec. 2020 were
identified. The identification of the NTM strains was confirmed in 513 cases by a reverse-hybridization
line blot analysis and the antimicrobial susceptibility tests were performed in 345 cases. From solid
media, 1,116 (3.25%) cases of M. tuberculosis (MTB) and 796 (2.32%) cases of NTM were isolated. From
liquid media, 1,381 (4.38%) cases of MTB and 1,227 (3.89%) cases of NTM were isolated. M.
avium-intracellulare complex (MAC) accounted for the highest percentage, 389 (75.83%), and M. kansasii
for 21 (4.09%). M. intracellulare and M. avium showed susceptibility to clarithromycin at 97.4% and
91.7%, resistance to linezolid at 52.1% and 56.3%, and resistance to moxifloxacin at 64.0% and 30.3%,
respectively. These results can be used to provide clinical guidance when selecting antimicrobial agents
for NTM infections as the antimicrobial resistance rates were confirmed at the university hospital.
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AHFH Mycobacterium tuberculosis, MTB)Ol 2
== 282 AIA 100 AFY 991 F9] iR

20 =2 T
20199 3 o) Bt oF 1% §ol 28 Bt At
o, oF 1407t o] Argsiglnt. =jol A= 23,8217

o] A9 A7t WSt on, 1,610%8°] APttt
A AAZCE Y FAE Yol =7+ AL o Mk
= Agsto] A W AFYE FAA717] Y8l =
g3t Ay, Zd9] FHES 201593 20209 Atolof|
20% Aastgon, S fHEL &S] Aot
2020°] WA A3 FA= 19,933 2= 20199
H| 3,8887 Aokt 2.

B]ZAH AkH(non-tuberculous mycobacteria,
NTM)& MTB complex®} M. lepraes A5t 4kt
(acid fast bacilli, AFB)°.2 E%, &, $EZX| 59
At glow, ¥ YollHE % Q@O0 QIgt &
7 &2 93y AEo g o Aot oy #d 7Y,
Y AR QIS A T TS AER A9 /L
ATH3L. m= & 5 AXIFolA MTBel gt
gk ¥, NTMOl 93t 7 o] F71ska QL
, FEUEE NTMO) 9J3t ¥ Aghat 7+5 23]
FoMAL  QoH4-6]. ES| M avium
complex(MAC)Z QIgt ] A% 7|34 &3 7t
g HE8E 4o 4 o] FYstofof s, M
avium® M. intracelluare S w55°] ©|°] &3ITH7].

MTB complex T+ NTM o] Q4E= A2l
Y] A, 7R A HY, A, HHSEH T Q] AN
SO IAMENA] & BAEYRE AHESto] AFB HiSRHAL
£ AIgoHA =l NTM2 58710 dAHe =2 &4 7F
FOEE 557] AAE HFAAE AT Aol 1
A7to] s 007 Basith SRR S5 219 A
AolA HEE NTMel Halix= d4HeRE 997t 3l
< & 3lo] A AARE AlstoloF FTHBL NTM
jollAl 20019 o] Aol F7Iste] wat AFHR]
F8730] =oAL 1oH[9,10], =7t} Aol wet o
G #Eo] Y= UrH11L

ey ollA oF &AL, kRlolu offo] ¥Rt 59 &
e R AL GRRlET AGAEY 5 S A
o8 NTM 9l et Z/do] =5 AR AqAE
, NTM #ddo] A AlAA R F73tel wet tiehEd
o] NTM #94E 371t &= Slo] AAHET o] Azt
= dishgol oj=ld AFB viFHA 2aE X
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A E310] NTMS| £elg 0 23 9| Walg ot
B34 Soict. ES NTMO] 25 WAl 444 4
A TS Selste] WS L BE pge] MEkE Yo
B3 S,

ol
=

2. A7

o
13

= gishg oA 20114 2¥5H 20208 1297t
A] 9k 1017 AFB o] QA== skrtollA] st A
o, 713A) AHY, AR, HHeH AN FO= AFB 1L
Al 21 eF HAERA] viFAAE QEE AS HFo® o
ot BE A Aike 3] S8 o R sk ¢
I AAE gFoz ALt NTM 75 EXE= 573
AAE ABE AL thatog A 9 Yoz Hisl

o 1 2mE 24 BAsgt 2 A7t ARt
w3 eIsldslel Mo WAR  selul

(2021-02-001).
21 24 &

2.1.1 AFB HHZAAL

AA] N-acetyl-L-cysteine(NALC)-2% NaOHE
Z7¥sto] #AskelL, 3,000 gollAl 1587t €4l &2 &
2% Ogawa(ASAN PHARM, Seoul, Korea) ZA8x<}t
Middlebrook 7H9E ®WHEAIZI MGIT(Mycobacteria
Growth Indicator Tube) (BD BBL, Franklin lakes,
NJ, USA) HAEf]o]l HFcthom, 37C o4 AR
= 857, AAMA= 657 vigFStATt.

o

2.1.2 NTM

AdvanSure™ Mycobacteria GenoBlot Assay kit

S3aM

£ AR5l one-tube nested multiplex asymmetric
PCR¥EE ©]&%t reverse-hybridization line blot
assay= Aot Mycobacteria® 16S rRNA%t
23S rRNA Atolo]l &A5l=  inter-transcriptional
spacer(ITS) H919] ¥7|ADo| 3] PCR 5= AH=x}
dagRle 1YH Z+E B0l S wIYeHE
BE W vRSAIZIC RN G7]A Dol A 70
9] AFBE 5% 4= Slth. she] #5308 FAHEA
%ol 23k s Kol A9 NTM mix®E &R7of

AR Y=

I=R=S

f9oH, ox AAE
‘Unclassified NTM' 0.2 B=3lo] ZSHA AT

I
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2.1.3 NTM A 2= ZAt

79 A Al FAY HaAAEE(Minimal
Inhibitory concentration, MIC)E &%ol= HAIZ
St #84 GEE 5kl 7HI brothollA oF 454
7t AR o & HE dsa W1 ESE R
3o Z8¥stch. Muller Hinton Broth(cation-adjusted)S
o|l-g3t Ao r HARIG wWE WS+ HiRl=
2xMuller Hinton Broth(cation-adjusted) 5.5 m{ 7]
ZH|RZ sto] STC [2,3-Diphenyl-5-(2-thienyl)-
tetrazolium chloride] 20 <} 0.5 McFarland %=
o] 7 60 WE = A&t HiR) FAE 50 W
A Feoto] gFokal 30ColA 3~14L47F HigotaiTt.
)z 3LARE BHS AZBIE O, clarithromycin
= WS 57 99l 3, 7, 10, 14€0] TS0,
M. massiliense®t M. chelonae= = W0l g+ A
o7 IR loBE FWHSHA] Sl

L3 2849 ¥jAl= 2xMuller Hinton Broth
(cation-adjusted) 5 mE 7]|Z8AZ Fo] STC 20
9} oleic acid-albumin-dextrose- catalase’} 7}
29 500 wl, 0.5 McFarland E%=9] #9 60 W& =3+
ArgstTt. viRof] HAAE 50 W B3 37TA 7
A7E viQFSFRICH10). Bl WSwtyl b9 WSy BF
Clinical and Laboratory Standards Institute(CLSI)
71  wat  Susceptible(S),
Resistant(R)2 EEATH12,13].

A T BARE =1 B8 M intracellulareSt
M aviume clarithromycin, linezolid, moxifloxacin®]
o5,

clarithromycin, ethambutol, linezolid, moxifloxacin,

Intermediate(),

M.  kansasi= amikacin, ciprofloxacin,
rifampin, trimethoprim-sulfamethoxazole(Tri/Sulfa)el
sl A=A w2 LEF] M abscessus, M.
massiliense, M. fortuitum complex+= amikacin,
clarithromycin,

cefoxitin, ciprofloxacin,

doxycycline, imipenem, moxifloxacin, linezolid,
Tri/Sulfao] sl AF=E At HAAF 27t 374 o]siQl
5ol doAls A6k gttt
22 M sH

=) chshy i) AFB AR olAluA] sherAL
A7} 9 AN sle] NTM $48A o) 7144
Ax ATE SPHom 24 BAsG B BAL

Microsoft Excel(Microsoft Corporation, Redmond,
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WA, USA)T} Analyse-it(Ver. 5.50, Analyse-it
Software Ltd., Leeds, UK) T2 13-E 0]} 0,
T & 749 v|wEAL Fisher A8 A4} 7HolAlF A
< Algste] P gro] 0.05 v[El 4% A=
3 Aoz WAL

[¢]
T

%]
9]

3. g+ 2y

3.1 JIX[EHX| BHYZHAOIAM NTMS| E2l&

% 918 A= 20119 2,15470014 20209 4,192
Aoz wid Flske FA1E EAoH(Fig. 1), HA
34,3357 & MTB: 1,1167(3.25%), NTME 79671
(2.32%) £&=|AcKFig. 2).

3.2 HHHX| HHAHAA NTMS| 228

Z 98] A4E 201149 1,74974014 20204 4,301
Aoz md ZVlels 2AE BYoH(Fig. 1), AA
31,5537 % MTBE 1,3817(4.38%), NTM2 1,2274
(3.89%) E&]= 3 ckFig. 3).
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3,000

Number of culture tests

2,000

1,000

2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020

solid media | 2,154 | 2,897 | 2,987 | 3487 | 3,224 | 3,354 | 3,153 | 4,011 | 4,876 | 4,192

—C—liquid media| 1,749 | 2,140 | 2401 | 2,654 [ 3,111 | 3,135 | 2,900 | 4,137 | 5,025 | 4,301

Year

Fig. 1. The numbers of culture tests on solid and
liquid media during ten years

160
140
120
100
80
60
40
20

Number of isolates

1

2020

ARN

2011 | 2012 | 2013 | 2014 | 2015

]

2016 | 2017 | 2018 | 2019

MTB| 75 127 | 113 | 143 | 117 | 109 67 112 | 134 | 118

ENTM| 51 59 79 75 78 73 119 89 82

Year

Fig. 2. The numbers of isolates of MTB and NTM on
solid media
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Number of Isolates
1=
a8

50 I
0

2011|2012 | 2013 | 2014 | 2015 [ 2016 | 2017 | 2018 | 2019 | 2020

MTB [ 124 | 147 | 143 | 183 | 133 | 133 | 92 117 | 134 | 175

3.4 L2 UFAO| #30| ME A iYL Hat
KA T AR wid AL FUetdeH, M
intracellulare 26774, M. avium 367, M. kansasii

157400 =izt 235 2Ast3

Table 1. The distribution of NTM strains

ENTM| 111 | 125 | 135 | 111 | 103 | 118 | 95 144 | 146 | 138

Year

Fig. 3. The numbers of isolates of MTB and NTM on
liquid media

A= NTMO| E&2 201185 2020E714] &
AR 1117(6.35%), 12574(5.84%), 13571(5.62%),
1117(4.18%), 1037(3.31%), 1197(3.80%), 9571
(3.27%), 1447(3.91%), 14671(3.04%), 1387(3.28%)
o]glod, 2011¥ 6.35%% Ea8o| 71 £ 7oz
UebdthFig. 3). 201193 202099] £ 274 &
7¥stgl ot Balge 895k A ATHp<0.001).

3.3 NTM 239 22
NTM 2% 5AAP) 020l 4L % 5137019
om, o] F A= 27374(53 22%), A= 2407

(46,7802 WASIA o S @S Asisick

ol Ex= 70tfolA 14674(28 46%) 02 71 &=L H|

&2 AXsien, 20di= 07olth ‘Ei"%*% M
avium-intracellulare complex(MAC)ﬂ- 3894

(75.83%) 2.2 7P =2 H&Z AA 513 oH, MAC %
M. intracellulare 33471(85.86%), M. avium 557
(14.14%)°1¥. M. kansasii  217(4.09%), M.
abscessus®t M. massiliense ZYZ¢ 16(3.12%)4, M.
gordonae 1071(1.95%), M. fortuitum complex 971
(1.75%) 2= vehtom, 1 9]9] #52 Table 17} &
Ath NTMIF MTB7F €=l 548" 42 24
(0.39%)°1¥ oW, W= M intracellulare®t MTBRATE
(Table 1).

NTM mixZ 539 214 % M intracellulare &
M. abscessus 77(33.33%), M. intracellulare & M.
avium 77(33.33%), M. intracellulare & M.
massiliense 37(14.29%), M. intracellulare & M.
fortuitum complex 37(14.29%), M. abscessus &
M. massiliense 171(4.76%)°] AT},

Species Number of strains (%)

MAC M. intracellulare 334 (65.11)

M. avium 55 (10.72)

M. kansasii 21 (4.09)
NTM mix 21 (4.09)
M. abscessus 16 (3.12)
M. massiliense 16 (3.12)
M. gordonae 10 (1.95)
M. fortuitum complex 9 (1.75)
Unclassified NTM 9 (1.75)
Not available 7 (1.36)
M. xenopi 3 (0.58)
% lentiflavum or 3 (0.58)

[ genavense

M. tuberculosis 2 (0.39
M. chelonae 2 (0.39)
MTB and NTM mix 2 (0.39)
M. szulgai 1 (0.19)
M. scrofulaceum 1 (0.19)
M. kumamotonense 1 (0.19)
Total 513 (100)

Table 2. The distribution of NTM strains (%)

Vear Clarithromycin Linezolid Moxifloxacin

S 1 R S I R S 1 R
2011 100
2012 | 77.8 22.2 100 33.3 66.7
2013 | 100 13.3 86.7 13.3 86.7
2014 | 100 50 20.0 75.0 5.0 95.0
2015 | 100 3.8 269 69.2| 38 192 76.9
2016 | 100 926 7.4 66.7 33.3
2017 | 100 18.8 813 129 87.1
2018 | 97.7 23 | 47 442 51.2| 23 395 58.1
2019 [95.2 4.8 |31.0 452 238| 7.1 476 452
2020 [95.6 22 22 |67 489 44422 378 60.0
Total 100.0 100.0 100.0

* S Susceptible, I: Intermediate, R: Resistant

M intracellulare= clarithromycin® 25 97.4%

(260/267), 5= 0.4%(1/267), WA 2.2%(6/267)°]
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At 20129 22.2%2/9)2] W= AYstale 20184
HH o] thA] BkAE|glom, 2019401 4.8%(2/42)2
7 =2 UYAES HEYJT Linezolidols #5A
7.7%(20/259), F5=40.2%(104/259), WA 52.1%
(135/259)°193tt. 20124°l+= 100.0%(9/9)= 7V =
2 YAES Yo, 2016900 WA 7.4%(2/27),
S5 92.6%(25/27)F & oI5 Atk Moxifloxacin
oli= A4 2.3%(6/258), 55% 33.7%(87/258),
A 64.0%(165/258)°14tt. 2014E0] 95.0%(19/20)%
7V =8 YAES EJtKTable 2).

M aviume clarithromycin®l 74 91.7%(33/306),
WA 8.3%(3/36)°|31tt. Linezolidoll= A 12.5%
(4/32), 35 31.3%(10/32), W73 56.3%(18/32)°1%
o, moxifloxacinol <4 45.5%(15/33), $6%
24.2%(8/33), WA 30.3%(10/33)°1 A cH(Fig. 4).

M. kansasife 9FA| 24 AAF A3k Fig. 59 2
o}, Tri/Sulfadll 2014971A= Aol 40.0%(6/15)0]
QoL 20154 o|FoE BE TS HY)

o=

g
® 25
o
2 20
215
]
g 10 I
s
z 5
o ||
CLR LNZ MXF
s 33 4 15
1 0 10 8
R 3 18 10
Anti-microbial agent
Fig. 4. The susceptibilities of drugs in M. avium. CLR;
Clarithromycin, LNZ; Linezolid, MXF;
Moxifloxacin.
16
o 14
=]
& 12
o
2 10
T
5
e 6
2 4
2
e AN cie CLR EMB LNZ MXF SXT
‘.S 15 8 15 1 15 15 14 9
[mr 0 7 [ 4 0 0 1 )
Anti-microbial agent
Fig. 5. The susceptibilities of drugs in M. kansasii.
AN; Amikacin, CIP; Ciprofloxacin, CLR;
Clarithromycin, EMB; Ethambutol, LNZ;

Linezolid, MXF; Moxifloxacin, RA: Rifampin,
SXT; Trimethoprim/Sulfamethoxazole.

=2 HIO
= =2

3.5 Hf | ZE0| e | g2l Hat

M abscessus 1471, M. massiliense 873, M.
fortuitum complex 5719 Hi5f A T3 HAPE
Al Y=

M. abscessuse= amikacin® &4
92.9%(13/149% 2™,  ciprofloxacin®  WAE©C]
92.9%(13/14HE 7V & HE&Z AA5HtHFig. 6).

M. massiliensé= amikacin¥} clarithromycin®l ¥z}
87.5%(7/8)% = A4S Yo, ciprofloxacin,
doxycycline, moxifloxacin, Tri/Sulfac] =% WA
B AKFig. 7).

14
II ‘Ill‘l

FOX cip CLR DX IPM
4 0 4 1 9
9 1 0
1 13 £l

wael 7V ot

w o N

Number of isolates

SXT

3
0
1"

1
LNZ
4 0

1
12

0
12

4
0

2

Anti-microbial agent

6. The susceptibilities of drugs in M. abscessus.
AN; Amikacin, FOX; Cefoxitin, CIP;
Ciprofloxacin, CLR; Clarithromycin, DX;
Doxycycline, IPM; Imipenem, LNZ; Linezolid,
MXF; Moxifloxacin, SXT;
Trimethoprim/Sulfamethoxazole.

Fig.

Number of isolates

FOX ce CIR LNZ

6

MXF
0
0
8

SXT
0
o
8

PM
3

Anti-microbial agent

7. The susceptibilities of drugs in M. massiliense.
See Fig. 6.

Fig.

6

.

w s

I

2

5,

5

R

5

= - AN FOX cip CLR DX IPM LNZ MXF SXT
s 5 3 4 3 3 4 4 5 3
1 0 2 1 ] 0 0 1 o 0
R 0 o o 2 2 1 o o 2

Anti-microbial agent
Fig. 8. The susceptibilities of drugs in M. fortuitum

complex. See Fig. 6.
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M. fortuitum complex®= amikacin¥} moxifloxacin
of dief 2F S HArkFig. 8).

xF
=

4, 11
AFB HiFAClA 1Al A2} HAA] ] oJ=] 74
| F71ek ot 202040E AAE oy, ol
COVID-19 &9 "53] 3 vHS A& Hel
o} 2011958 2AEX]7L B ol g

F=9 o 2018AKEl= AAERA| ] g AL7t
o] 2oteh AmElA] 2 AAERA] wiQFellA MTB &2l&
2 2014955 i Zrashes 202 YEston, 2020
dolles Z7kE9)ch Wi, NTM Eel&2 TIAufR] o)A
iy o7k Zjol: Qlont 1.83~2.97%0]%oH, A
HiR| o A= 3.04~6.35%Z AR O] v|F] &=A e}
Sk NTMO| AR el BA<]oflA] Eej&2] Z}o]
£ "4 0.89~3.98%F YERHTE o2 ATollA MTB
o} NTM £218-& BlaEAgt 23, 1A= Z+
ZF 6.61%(42/635), 7.87%(84/1,067)8 HI oL}, HA|
vz ol A= ZHZF 10.08%(64/635), 10.229%(109/1,067)%
TAER QL AAR] o] BEl& Xfole 3.47%, 2.35%%,
oH[14, 15], ol & A7 FASE Xjolg Bt E
gt YA ATFANE oA AR A] MTB E&]-&°]
52.5%(52/99)%1 ¥, AAEHA| A= 67.6%(67/99)
2 AARR|oA Ao 31EE 9 UHETt =T
B9t YRoh= ATHs HArH16] olAY HAMAE
o83t uiF Axk= TAfA|Q] Adtol] s W=}
EgoH, 2 AjollAE AUl YTt ot
AR o] Eejgo] w2 AL0E Vet E3 20119
3+ 2020919 NTM &85 H|wet 2}, TAujR|oA]
L B} 314 FUIIoy B8l gasigon,
EAHoR Ro5A] gk HMH(p=0.322), A=
A 274 St9.ou 24 StA FAastHct
(p€0.001).

o5 BXE= MAC7E 75.83%(389/513)2 7Fg &2
H&E Asigle™, 1 F M

1

L

00 O
E’:‘l‘l‘o

a intracellulare7t
85.86%(334/389), M. aviumP| 14.14%(55/389)E =}
A|5tAT}. M. kansasii 4.09%(21/513), M. abscessus
3.12%(16/513)°13t}. A& sk U NTM F
MAC7} 7FF =2 HE&S AA5I95S Bastglon,
M. avium¥} M. intracellulare®] E2&2 3 HY2

52.9%(1,560/2,949)2F 47.1%(1,389/2,949)[17], t+&

224

UL 63.9%(92/144)2} 36.1%(52/144)E M. avium

o #=9koH[19], I tho] M abscessusz[17,
18], & AFek= ApolE it §HA, ti719] NTM &
]| I3} A= M intracellulare 80.49%(99/123)=
M. avium 19.51%(24/123)E0} & Z 0= HIs}o]
M =2 HlEE AT 452 2 A7} FYsile
w1 HEE BISEATHI0N 2 A7 tiEEes o
T 2AQ FZ 1HFE O SHAINE 459 EEs
Aol wet Zpol7t EAsHs AR Uit

M. intracellulare= E%0] %o] ZA3tctal d=A
Row, He At glomA FAReIAY A FE
o] = T B2 = Aol = A TAIA A
degsitty A Q19 E AFoMZ FAdo]
54.19%(181/334)E o JHt}t =2 H[E&S AASFATH
o] #F9] &2 T FUstL Qlo] 59| ¥ A%
ot FAoME Aol F7F 28T AR B
Qltt.

NTMQ] Fo] F7Fok= v A /8 AAL Al
AFE FE35] F716kal

M intracellulare= 10¥7F  clarithromycin®
97.4%(260/267)9] w2 HAHES B9 20124
22.2%9 WARESZ AYstae 201797HA 6dzE
clarithromycin®] WAlS Holx] ggtol}, 2018H%
B 2.2~4.8%° WAES Bt Y ZAYAQ] M
intracellulare”] 3t H Al
rifampin, clarithromycing 2370¥ o4 £t A=
o] HITEZ 63.2%(12/192 =A  YER20],
clarithromycin®] %2 A4S BHols & fjshy 9]
M. intracellulare®] A& JHES & Z10F AH
o E3, M avium=  clarithromycin©]
91.7%(33/36)9] =2 AL BeloH, & Al
Aot AR MACO] gt clarithromycin®] A
3= £2 ZC0E 7dEd21l.

Linezolid® M. intracellulare®t M. aviumP]
52.1%(135/259)2F 56.3%(18/32)2 WAEC] 7 =
dkow, Z¥7k 7.7%(20/259)2F 12.5%(4/32)= F&
F3E Btk oE AFolME M. intracellulare®t
M aviumP)l Z¥Z¢ 52.8%(19/36), 50.0%(16/32)Z
MACY] 51.5%(35/68)°14 W= Hol 2 A7} FA
stlom, o= NTM F4EE 913t PCR HARIA &
77k 238 rRNA 733#ke] EdH0]l G2599AE Ad
M. avium® A2137TE A M intracellulare’t
linezolide]l ther W8S Uehfl= AR Hisiqlrt

o]

o]

34

o

ethambutol,



U

U BE Pyl W

Hr

sy

o

Aol w2 it 22

[22]. £ g9 MACY linezolidol tigt WEE
52.1%9F 56.3%% &2 $FZ Hole A 0R Hop 54
Hol7h XPH #FY & ol F7HHQl glo] Zadt
Aog AtEHr

M. intracellulare= moxifloxacin®| WAE 64.0%
(165/258)2 =%omW, M avium 30.3%(10/33)°
A W3S Bt dE9] AollA= moxifloxacin®]l
M. intracellulareSt M. aviumP) Z¥Z} 74.3%(26/35),
76.6%118/154)°M 543, 8.6%(3/35), 6.5%(10/154)°]
A WS BgoHR3], HE YAk
moxifloxacin WAES 27.5%(11/40)2 Ro} & A+
9 M. intracellulare®] ¥ WAEIE= AlolE& HAct
[24]. F=+8H83]= clarithromycin®] WAS Eol&
MAC H 2%t X 75o|&= rifampicin, ethambutol,
moxifloxacing #AoFAT, clarithromycinol] #<
4491 MAC =] A3t X 7o)+ rifampicin, ethambutol,
clarithromycin®] ARg0] HR= JH25]. 2 A+
9] MACE moxifloxacin®] &2 WAEE Hol1 9]
o], moxifloxacing A|2J3t rifampicin, ethambutol,
clarithromycin®] Al 7}A] FHFAE AR8St= Aol £
< A& 835 7T & g Ae= Hh

M. kansasif= Tri/Sulfa®l sl 20149712 WH/3
< Holt} 20159FF Z4dS Btk =W & Ao
ME M. kansasiZ} hsp659] Agt 4 ©H Zo] oy
B4 9gdfl 5k9 R0l 222 5 leH, o] F
Tri/Sulfaoll tsll WA/l o A3t M. kansasii Tl
Al 72.0%(18/25)2 =2 S Hlon, iAol
Bl wA ¥t M. kansasii d5FoNA 71.4%(5/7)8] =2
WEES BATH26). & A9 M kansasiZt 20159
FE Tri/Sulfadl £/3E Hole ACE Hol 44
o] ¢ 75t Ao & o] AFHE AY 5= 3lof ERlo]
gastArh

M. abscessus= ciprofloxacin 92.9%(13/14),
clarithromycin 69.29%49/13), doxycycline 92.3%(12/13),
moxifloxacin 92.3%(12/13), Tri/Sulfa 78.6%(11/14)°]
=2 YAHES EYh FUH9 3% Yol M
abscessus®} M. massiliense®] A 744 AE Y
W3t AFoA M abscessus®] 739 ciprofloxacin
94.2%(261/277), clarithromycin 84.1%(233/277),
doxycycline 97.8%(271/277), moxifloxacin
90.3%(250/277), Tri/Sulfa 91.8%(179/195)% &=

FES Ho| 2 A7 fARE 235 BloH(27],
M. abscessusell rrl 7772} A2508G &AWL &

225

A5HH clarithromycin®l B WS Uetlis 202
BustyoH28l. B AFe] M abscessus=
clarithromycin®l| 64.3%% ¥4 =2 YAES Ho|
B8 o AR EAR0] ofFof tfgt 712 &4l
o] dastilrh

M. massiliense= amikacin¥ clarithromycin®]

87.5%(7/8)% w2 A4S Btk U 3% Y
AT M massiliense® 73S amikacinO|

77.3%(208/269), clarithromycin®] 92.6%(249/269)
2 52 I4E BAR27] B a7 fAkrgeH,
amikacin¥} clarithromycin M. massiliense®] A
o AMgEE ACE IEA SItH29l & A+ M
massiliense®| = amikacin®} clarithromycing AR
Stz o] 2 A8 5E 7S 4= gk& 2108 Helrth

M. fortuitum complex+ HFE9] Ao &= 7
$A4E HEPOeH, clarithromycin® doxycycline,
Tri/Sulfacll 40.0%2/5)% 7V =2 W€ B9t
M. fortuitum complex®] F+tA] WIES A Fujct
ZpolE Hl o}, amikacinolls -2 AFAES HY
Ao FEEE A0E HIEJIH30]. £ AFolAE
amikacin®] 25 ZpAdS ol A5 adg 2o
2 HQr},

5.

28

MTBo] o3 4ge A AAH s gassha glort,
NTMS| 492 5]8 S71 glo] 1 4429l Fa
Kol AL ek, Tett, & ApoAL B4 o7
20] 2719} MTB @ NTM 2elg9] 428 gelst %
Qgiek. NTM % MACS] % vlgo] 713 ok MAC
of ZEl Bape] Xz % 7ol ok ko] oo
B G50 Bason Arad 423 o7 A
o % FEEZ vlwste] FHE NTM 75 Hut
Aol wet zjol7t selsgon], I
A 244 ATl TshE el NTM o] #5
A WEol Seige] wet A= okl Alele] 94
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