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This study sought to investigate the distribution, antimicrobial resistance rate, and bacterial
co-infection frequency of non-tuberculous mycobacteria (NTM) in a single center in Incheon, South
Korea. A total of 8,258 specimens submitted for tuberculosis (TB)/NTM real-time PCR tests during
the years 2015 to 2020 were retrospectively reviewed. In total, 296 specimens (3.6%) were NTM
positive, and the positivity increased from 2.5% (30/1,209) in 2015 to 3.8% (66/1,740) in 2020. Of
296 NTM specimens, 54.7% (162/296) were identified as the Mycobacterium avium complex (MAC)
followed by the Mycobacterium abscessus complex (MABC) 20.9% (62/296), M. fortuitum 6.4%
(19/296) and M. flavescens 3.4% (10/296). Of the NTM-positive specimens, 76.7% (227/296) were
tested for drug resistance. The results showed multidrug-resistant NTM in 40.1% (91/227) and
extensively drug-resistant NTM in 59.9% (136/227) of these specimens. Of the 145 isolates taken
for bacterial culture, bacteria/fungi co-infection with NTM accounted for 43.4% (63/145), in which
the most common bacterial species was Klebsiella pneumonia (23.8%, 15/63). This study is the first
report on the distribution and antimicrobial resistance of NTM in Incheon. As the proportion of NTM
infections increases, active treatment and thorough infection control are required for effective
management.

Copyright © 2021 The Korean Society for Clinical Laboratory Science. All rights reserved.
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HAge do 5= QHil.

AR Ao]2] Zutrt EjA] ofot A7 E e irkal AHA

H2-4], 22 Sharma S-& A7t A} 7154o) Qluk %

SITHS]. @A v, 7 5 A AlAIA o= NTM o] Eo}
|

MTBO] oJgt HAdHo] £37, NTMoj| 2J3t B dslo| Z7lstal
AUTHO].

NTMZ wggl vl dodey sy dgh 52 78
4= 3lom, o] 7k H Zglo] 90% o FE AFARIHT7I. A
HollA 2= eete HT S S5l o AFIA AAAZ 1A
= o, X85 85k= NTM HESH UFof XLA] Q=
t}. Aol = AP d Al A hibdo] TAEH HAd o=
g Hsto] 2525 AlteEal o 2ol NTMS] &2 ¥
L7t S7TePEA G AL Vo]t e RITA] BidaAL 2
I7HA] ERlste] | 5o] Wieks AAsfok gict. vl e bkt
HZA3k] A g ofl= 52 macrolide A2 FHAIE SHOZ
aminoglycoside AF%-2] amikacin 5°| F= AR AT o
Zof mEt AREsk= eHAIe A& 7|7o] 2B E NTM i
Tjotsh= Zlo] | =mHekE Aok Hl -5 85HSl. 14
9] v A A T ATHNTM-NET collaborative study)©ll
A= 3001 7] =71, 2%to] O] NTM AAIE 2A4T6e=H], &
& AHoM M. avium complex (MAC)°] 71 @o] 575
11, 71 2] #5121 79 yefet A Hof| Wt Ajo | E Hlval B
A15HITHO). =i e] 749l MACe] 7 Soh Ll=ioflA] Aty
02 TF M abscessus complex (MABC)7} 5 HAE X}
a1 Qiokal B arE]o] QIX|9H10), 2 A|F & Glo] =
FHES BSHAU AL, it 5 EF XG9S o=
AR Q= A7oleH7, 11, 121

olof] & AoAE AR o] At Tt theE oA
TB/NTM real-time PCR A} QJE|H 4 HAIE 2
£ 2015955 20207H] 29 NTM 5 =2 E 7 4%
H A W E-2 PolE 1l HlEo] R ERE= Al E
29| & BEE ZAPIIA} 519

ol

=

h!
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A 2t A7 AR S0l TB/NTM real-time PCR
AL Q== 8,258719] HAIE tde=E silt:. MTB}
NTMo] &Alof 2] 3-9-=GA0NA A5t 2™ NTMe|
HelE SR} 5 EAOA of2] §1 PCR AAFR o Bl A
7t A3 Afoll= A AR HANE ol =51l TB/
NTM real-time PCR FAllA NTMe| 574 H $x=2] A
H, A%, A S5, 15 58 2 A HiIFEAN A o
, TA A58 A, LA Al F A2 2] 75
£ V1S5S 59l ¥ o7 ARG, # A 7HEE
Tetishy =A g 8 o AEa2 91 hg]e] 521 Hof AA
SFACHIS20RISI0N83).

I Hr

o)

2.NTM =5 SZEgAt

MTB2}F NTM2 Mycobacteria®l 552 =% EA6l= inter
transcriptional spacer (ITS) regions £°]% 0.8 Z-E35}al
PCRO] 2Jsf} §k&- 4b=o] Bd%l= BAlol ZF 7314}l £0l4
?l Tagman probe”} £ H 2 24 o] F/J=H, F4H
LS real-time PCR systemPZE &%5k= AdvanSure
TB/NTM real time PCR kit (LG Chem, Seoul, Korea)Z 0]
&5to] FRESISITE. NTM 8 5782 555 kS Ak
1R3-S B0l A §hgo] Yol = H 912]of| 4-nitro blue
tetrazolium chloride (NBT)2}5-bromo-4-chloro-3-indolyl
phosphate (BCIP)E Z3ok="TA1-8HS AEF o] 7}slo]
e FEA 2E0) Hiel] wjeE HESk= AdvanSure
Mycobacteria GenoBlot Assay (LG Chem, Seoul, Korea)
£ o833t ¥ 540 EEAR AS S0 R 16S
rRNA2} RpoBE o= Q7| AFiAE Xdgstelar, At
A2 NCBI Genbank BLAST (https://blast.ncbi.nlm.
nih.gov/Blast.cgi)E o185ttt At vl A = LAY
A1} 7390 3% Ogawa HlIA|(Eiken, Tokyo, Japan)E 0183}
37° CollA] 8571 vliFol AL, AAH[A] 2] Z4-2-olli= mycobac-
teria growth indicator tube 7 mL (Becton Dickinson,
Sparks, MD, USAYE o]t 37°CollA] 6577t vl o3l

3. NTME| H|LH- &AL

NTM AW SH K= vl AR AR D A A
A FEHI(CLSDoIA #ASk= amikacin, cefoxitin, ci-
profloxacin, clarithromycin, doxycycline, imipenem,
moxifloxacin, rifampin, trimethoprim/sulfamethoxazole,
tobramycin, ethambutol, linezolid 12%2] °FAI7} 225t
=2 oA AE SHo|E(HEAE S AT, BT



Sk)oll BA| BiAE 7] % BiA| = ARgste] ek 7H0.5
McFarland)}& 2= #8S HE - it = 2] 382 A1zt
Aoz 3Rolsle] MIC (Minimum inhibitory concen-
tration)E S7ok= HAMIA| vl 3142 B ool Firh
A A B2 bl CLSI 7ol =311 FarstirH13).

4. St ZelE Mg & Tt 75 22 AL

TB/NTM real-time PCR ZAAF} Q=¥ AA] & vty
ok AT =A0] ol=E AAS Aro & sto] ZAKSIITE

5. 89

Rifampin®} isoniazidE ZE3Fol= 27| o|A}e] &F2d] oA
o ydol U= A= tHIWAEL=E st rifampindt
isoniazido]] Y/golaL gt 7FA] o1de] F=EA| A} 3714
FAMA(capreomycin, kanamycin, amikacin) & §F714] 0]
2] efAlof Hgol Sz A Y AU = A5ttt
[14].

2 1

1. A= TB/NTM real-time PCR ¥AE LU NTM E2|8

20159 1€0ll4 20209 12€7FA] TB/NTM real-time
PCR AAPL QJ=]H & 8,258%A & MTB FHES 5.7%
(472/8,258)% 1L, NTM Y& 3.6% (296/8,258)TH.
MTB FdE2 20159 8.2% (99/1,209)°ll41 20209 3.8%
(66/1,740)2 ATt ¥id, NTM &2 20159 2.5%
(30/1,209)°014 20204 3.8% (66/1,740)Z S7}Fot+=t]|
201941°0] 4.4% (62/1,420)% 7 =31t
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TB/NTM real-time PCR ¥/3%1 4] 768 AA| 5 MIB &
&2 61.5% (472/768)2L, NTM E2&2 38.5% (296/
768)Att. MTB £2}&-2 20151 76.7% (99/129)°114 2020
H 50.0% (66/132)2 7A4gHHIH, NTM 22|82 571t &
QF 23.3% (30/129)°114 50.0% (66/132)%2 S7FotAct
(Figure 1).

BA= T2 A, 7| 8AA|EY, 7R H EF 1B} 22
557] A41(97.0%, 287/296)H.2H, o] Qoj= Pxd B
A, Fl, H3.0%, 9/296)°14 E==|q0ct. A=t A
o] A8 E3="E R 2.9% (133/4,607) 2 47+ 4.5% (163/
3,651)F oA =2 HlES B0 SRS Bt AR
70.941(At 71.0A4, oA 70.84)Z g8 Zlol= AT

2.NTM #34 22

EARSAA 23 NTM O R 578 H A 5 vl AARNA
I R0 AHAR=50.7% (150/296)t. NTMe| E21= A
% 54.7% (162/296)7F MACOI3=H], 1% 54.9% (89/162)
= M intracellulare33, 45.1% (73/162)= M. avium©®|3}
ok 12 =, MABC 20.9% (62/296), M. fortuitum6.4%
(19/296) 9 M. flavescens 3.4% (10/296) <01 &S
TFEE 4= = other type2 12.5% (37/296)Ft). A=EE
= MAC, MABC, M fortuitunP] 22+ 2015 50.0%,
20.0%, 6.7%, 2016 46.2%, 17.9%, 7.7%, 20174 65.9%,
11.3%, 2.3%, 2018 60.0%, 30.9%, 1.8%, 20194 54.8%,
22.6%, 9.7%, 20201 50.0%, 19.7%, 9.1%%HKTable 1).

HAEE B 587 AAM = M intracellulare 30.3%
(87/287), M avium?24.4% (70/287), MABC 21.3% (61/287),
M fortuitum 6.6% (19/287) W M. flavescens 3.5% (10/

c 90.0 ~

£ 800 | 767 Figure 1. The isolation rate of NTM in
= S .

§- 70.0 4 \l o7 oo MTB/NTM real-time PCR systems in-
a : creased from 2.5% (30/1,209) in 2015
T £ 600 - T 540 537 to 3.8% (66/1,740) in 2020, while the
I} % 50.0 - ’-}m 50.0 isolation rate of MTB decreased from
L2, LT 463 8.2% (99/1,209) to 3.8% (66/1,740)
Sm | e .S during the studied period. Among the
sE300+4 - 768 positive samples in TB/NTM real-
© ?_ 200 4 -5 ’ time PCR results, the proportion of
ge ™ 8o 76 MTB and NTM was 61.5% (472/768),
— 100 1 25 " 32 56 33 50 41 51 44 38 38 and 38.5% (296/768), respectively.
o 0.0 m ’—h [ om [ omm [ mm —mmm _ The the proportion of MTB decreased
o . T T T T 0, . 0,
R 2015 2016 017 2018 2019 2020 from 76.7% (99/129) in 2015 to 50.0%

Years

[__1MTB isolation rate mmmmm NTM isolation rate —m— MTB proportion =--@--NTM proportion

66/132) in 2020, while the proportion
of NTM increased from 23.3% (30/129)
to 50.0% (66/132) during the same
period.
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Table 1. Distrubution of NTM species in a single center in Incheon

No. (%) of PCR positive results per year

Identified species

2015 2016 2017 2018 2019 2020 Total
MAC 15 (50.0) 18 (46.2) 29 (65.9) 33 (60.0) 34 (54.8) 33 (50.0) 162 (54.78)
M. intracellulare 6 (20.0) 8 (20.6) 18 (40.9) 22 (40.0) 19 (30.6) 16 (24.2) 89 (30.1)
M. avium 9 (30.0) 10 (25.6) 11 (25.0) 11 (20.0) 15 (24.2) 17 (25.8) 73 (24.7)
MABC 6 (20.0) 7 (17.9) 5 (11.34) 17 (30.9) 14 (22.6) 13 (19.7) 62 (20.9)
M. fortuitum 2 (6.7) 3@7.7) 12.3) 1.8 6 (9.7) 6 (9.1) 19 (6.4)
M. flavescens 2 (6.7) 1(2.6) 12.3) 3 (5.5 2 (3.2) 1(1.5) 10 (3.4
M. kansasii 0 0 2 (4.5) 0 0 1 (1.5) 3 (1.0)
M. gordonae 0 0 2 (4.5) 0 0 0 2 (0.7)
M. chelonae 0 0 1(2.3) 0 0 0 1 (0.3)
Other* 5 (16.7) 10 (25.6) 3 (6.8 1.8 6 (9.7) 12 (18.2) 37 (12.5)
Total 30 (100.0) 39 (100.0) 44 (100.0) 5 (100.0) 62 (100.0) 66 (100.0) 296 (100.0)
Abbreviations: NTM, nontuberculous mycobacteria, MAC, M. avium complex; MABC, M. abscessus complex.
*A. niger, A. fumigatus, E. aerogenes, P. mirabilis, H. parainfluenzae.
Table 2. Antimicrobial resistant rates of NTM (N=227)
Resistant rates, %
Species (number of isolates) ™P/
AMK  FOX CIP CLR  DOX IPM MXF RIF SMX TOB ETB LzD
MABC (N=58) 1.7 269 81.0 397 707 259 655 586 724 517 672 155
M. avium (N=66) 0.0 56.1 56.1 50.0 833 62.1 36.4 455 227 3.0 34.8 652
M. intracellulare (N=83) 0.0 554 639 2563 807 783 398 518 313 8.4 2065 614
M. kansasii (N=2) 0.0 0.0 0.0 50.0 0.0 50.0 0.0 50.0 0.0 0.0 50.0 50.0
M. flavescens (N=2) 0.0 50.0 0.0 50.0 100.0 50.0 0.0 50.0 100.0 50.0 0.0 50.0
Other* (N=16) 0.0 250 56.3 6.3 75,0 188 625 563 50.0 375 438 250

Abbreviations: NTM, nontuberculous mycobacteria, MABC, M. abscessus complex; AMK, amikacin; FOX, cefoxitin; CIP, ciprofloxacin; CLR,
clarithromycin; DOX, doxycycline; IPM, imipenem; MXF, moxifloxacin; RIF, rifampin; TMP/SMX, trimethoprim/sulfamethoxazole; TOB,

tobramycin; ETB, ethambutol; LZD, linezolid.
*See Table 1.

287) <013 #5Z HY 4= §l= other type 11.8%
(34/287)%tt. 387 o12le] AANAE M aviune] 33.3%
(B/9= 7V WAL M. intracellulare 22.2% (2/9), MABC
11.1% (1/9%20192H, other type 33.3% (3/9) %} M
fortuitum3* M flavescens= 5-87| AAo| A E&]=] 9]

3. NTMQ| XL AL 21t

g 717+ 52 TB/NTM real-time PCR HAIA NTMe]
S 29671 5 AW SAAP | == o] Al AAl=76.7%
(227/290) . 2= BAF 15 o2 Al = E3L
=, 15 2714 o] ofAle] Wi Hol= BAU g NTM
2 40 1% (91/227)43, 37HA] ARg-<] BtAlell H/d< Hol

FH9] W NTM2 59.9% (136/227) %k

—r—ﬂﬂ NTM % doxycycline®] YWdE°] 78.0% (177/227)

2 73 =9k0H ciprofloxacin 64.3% (146/227), imipenem

www.kjcls.org

55.5% (126/227), rifampin 52.0% (118/227) <=°| 3}t

7t #5988 A WEES B M aviumolA
clarithromycin, amikacin, moxifloxacin ¥ linezolde W
A2 247 50.0%, 0.0%, 36.4%, L 65.2%C1U 5HH M
intracellulare?V =212 25.3%, 0.0%, 39.8%, 2 61.4% 3Lt

MABCOI|A clarithromycin, linezolid, imipenem, ce-
foxitin YdE01 2+ 39.7%, 15.5%, 25.9%, 25.9% =T,
NTM ¥ #L5A amikacin WAR e w571 HEH At
(Table 2).

=
NTM2 2 574 296712] A4 & 145310] At 5%
AAPESAR] =AY, T F Al 22 At FHREE
HAE 43.4% (63/145)A. °] T 2] A4 91.7
(133/145)= A3 7 [AAIEHo| Ak, HiF-= 94.5% (137/

x rﬂ oA



16 15 (23.8)

12 (19.0)

70111

No. (%) of isolates

10 (15.9)

4 (64)
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15 (23.8)

Figure 2. Among the 66 samples
(66/145, 45.5%) of bacteria/fungi co-
infection with NTM, the most common
bacterial species was Klebsiella pneu—

0 + T

K. pneumonia C.albicans P. aeruginosa Candida not

albicans
Species

* A niger, A fumigatus, E. aerogenes, P. mirabilis, H. parainfluenzae

145)2 189 At 52 Attt 55F E=JANE 5.5%
(8/145)°1A1= 2& o132 Aol Zo] E2= 3.

SHF 229 6384 5 Klebsiella pneumoniaZt 23.8%
(15/63)= 7P @kl 1 9O Candida albicans
19.0% (12/63), Pseudomonas aeruginosa 15.9% (10/63),
Candida not albicans 11.1% (7/63), Staphylococcus
haemolyticus 6.3% (4/63)2] <=0]AKFigure 2).

At -2 Xlato] sREEe]E 31} 637 5 85.7% (54/63)
7} 44 S R dH A e A 22 587 AEL] v dst
= 7HaL Qller, 11 & A7PA YA thad Ag vliH]
AGFFAA) dgo] ASiet

S

M

U 23 FHEE0] RolA[HA Atd o= NTMS] Hl&0]
A&EH 07 7ol Ql=t, AA A= ©ele] AEATH
tloJEE o]-83 ol = 2003 el Q1+ 108 1.2
Hof| B35k NTM HE°| 2016901= 3.3 2 G245}t
Al S7FtSicH11]. olof Wt NTM E21&% S71513=T,
Baek 62 G541 H ] AA| Akt AN ¢/ FA 5 NIM &
2801 20104 38.0%°114 20164 57.6%, 20199 72.4%%
S7VeIAL, AR 1/ A9EES A Sk A
7|zl NTM 7 W17} 6% ok Zol2al Harsigirt
[12]. & Aol M= A TB/NTM real-time PCR 2J=] HA|
3 NTM & gE°] 201549 2.5%01A 20194 4.4%= S7F5HR
1, TB/NTM real-time PCR ¥4 5 NTM £&]&°| 5717F
5% 23.3%0014 50.0%= S7Fote] 71& = Harsa dA|st
Fot. the, 201999 H]g) 20209 =0l = MTBLF NTM E5

S.haemolyticus Other

monia accounted for 23.8% (15/63),
followed by Candida albicans 19.0%
(12/63), Psuedornonas aeruginosa 15.9%
(10/63), non-Candida albicans 11.1%
(7/63) and Staphylococcus haemolyticus
6.3% (4/63).

HETF LS, F8<L, s 5 E2 TE 557] )
2 YA & oA} v wsto] 2020 o= AASHATH15). w
A, o33 2020 8] NTM Y& = I 21192 QI%H

I RY == A §rGotal Q= Aotk whebA] = A
J= sl NTMe 2J5t ¥l deke] S840 B Ad A2
T Y7

ZAAZR 22 MACe] 7P S5 ] == NTMo|= 71 2]
O] #E-2 =7} & A of wizt2jo |7} JITH9, 17, 18]. FHe
Al H= A oflA MACe] 7F Eo] 578 = AARE = ioflA
= 5 M xenopi7t &P, 11 9]9) - =7FE Ao
et =], vl Y22 MAC U202 M kansasi®)
2] RI=7F=rH17, 18] 5] 739 MACe] 7 Hol &8
U, e=olE= AdAo® =X MABCYF & WA =TH7,
8l. £ AFolM = MAC, MABC, M. fortuitum <22 E2|%
U=t A= Aol TEEA] ghteh oiRt Kim 5{19]0]
2009E5E] 2015 Afolof] FAEx|H 9] 33} B YofA e
NTMZ to = gt B vof| 4= H| &g 7| AA ol A= 50% ©]
AollA MACO] B2I=Y M. kansasii%™ 20.9%=Z 2HAE 2}
A3k RHd, & A oA v S8 7] HAA T A Be=X]
Ao, 587] AAIAE 1.0% (3/296)°) E519ct. gt
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¥, I 20}EJo} 42.9%, UIETH=20%, 12|12 14%E AAeH=
M gordonae®] 2] Rl%=7} & Aol A= 0.7%0l Eatst9
=0, A& R iR At W2 212 1.4%, 4.7%7F &
2 A 0= HIsk= 5 =] - ol Blsh Athd o=
2 H S-S ZPA[Sk= A 0= UEFTH T, 8, 20-22]. THH, HY
YA ETHE B TB/NTM real-time PCR A 23} NTM
07 72 FAHEUZONE HiPEA] 2= BAE OF 25.6%=
NTM HiFHAR] B4 2]4=&0] 69%%1 7122 A+ Aot 1+
ARt Adak= 24 NTM ZGoflA= DAW/dAARE ok
A7) AR 0 = E-gE| A1 itk AR vl CLSI 7o | =21l
o= NIM Aol == 49 2571 AAlelA 24 F 1
ol FoIAY Tt HANA 22 Y F2 o FEAL G
gol AN GHBARE Al¥sHeS HLSHAL, amikacin,
cefoxitin, ciprofloxacin, clarithromycin, doxycycline,
imipenem, moxifloxacin, rifampin, trimethoprim/
sulfamethoxazole, tobramycin, ethambutol, linezolid®l]
sl AU SAAE AT o= Tkl AASIITH23]. 15
SRR 5 MACSE M. kansasiiollRt SFAU/3HAR 2
4 71% 55 AAoF¥=t, macrolide W/ o157t x| = vt
& 50l 7VS S8R50} M kansasii= A& At Aol
U= rifampin 27 7P FQ610) FHH, ARSIl M
abscessus= clarithromycin®} &7 amikacin, imipenem,
cefoxiting ARESIL} 12} QAT o2} tf 752 JtAo]
W U7 ool A& tA|S] o] uf-¢- Ajgkaolct
[8]. 2002'85-8] 2008A7HA] A1=A| gt thehg Q] Harof
oslH F=8 NIMY FotAl WEES M aviumdt M
intracellulare®|X+= clarithromycin W&l 22F52.1%,
12.7%%ct. T3 200997 201097H] theFEsiEs]= o
FH  41399] MABCS] ZFAJAE  clarithromycin,
amikacin, ciproflixacin, moxifloxacin®l| ©al Z¥z}
23.8%, 12.4%, 91.1%, 82.7%2] WSS HITHS, 24]. &
AFolM= M aviunEt M. intracellularePlX+= clari-
thromycin W3E°] Z¥2} 50.0%, 25.3%% 7]& Ba1[8]2} -7
Aveltt, 12y, MABCOJIAE= clarithromycin®] W/3EC]
39.7%2 71241 5} S715HIAIRE, 71 219 A e
ZASH RS Y MAC ZEolA macrolide A o=
A& ¥kS3} AE|o] Qlal £3] clarithromycin W/go] Q1S
H 2= A7}t S7IRIEH25]. olof 3% A HY] clari-
thromycin W wFeollA19] = a-&0f| thet F714Q1 A+
7+ = S Aolefar Az, SHH, A T HARE Al
2t 1919 25 oA Kol 7]E S BHare} AX|sieitt
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[8]. WA =2 T NTM B1ES 17a5lo] NTM H12lsh

S Aate] st Aol U= A-fole i o7 oVd 5

Jol AEERE 237 ARES] TdEERteItH26). 53] w0l

o] ZORA=HI27], & Aol = Al S-2 2ol
225 NTM 2a}e] T iio] HA] 32 i ula g dehs
ZHAIAL QAT Al viol2| A7t o] FRFek= A AL &
£ H™&(community-acquired pneumonia, CAP)20]719]
NTM A= o] Qle B =28], 857] A9 wHddehs
7HA| AL k& 739- NTM 574 Al 55 Aletolu X2 1
FE ool Ak A 50 Fa3 A7t 5= S Aoloh 2
A 717 57t 2 BAF S M H SolARRE /lglth &
A FHAR C E= IHA| Y T 7|89 AR AR
AP NTM /301909 B4 5 76.7%Rt0] AW dAAP T <]
2l=]o] AR d/del] ko] whet SFAU S AA A of 5o}
gepd 4= Ol e uf HERt RIS motel= | ARy
A 5 U

AEA0E QIAA Ao A& FAH o2 NTMY| #2715
7folo] AT} U 2 Bl &-& WAt} M intracellulare,
M avium, MABC <=0 & Wo] BE|=|0, M aviumi}t M.
intracellulare®] macrolide W2 71 H 112} -FARHEHH,
MABCof|A= 7| Aol thigta il E 3]e] AHS, 24] KT}
& =0 £ Al Aol A NTM A Y] dQ1fol| thgk
oot 9l npgESHE E/Jf oieh 2& HalE T A HojlA
O] 0] NTM A AR 73k SiRlstar vk NTMS
R W E B R Al 2 2 B2 E SRS
o] 2]o)7} Qlrk. NTMO| Aett Atk 9 =5 s A1 94 =
‘= o] Eslo] M=RRS Aol i, Al 7ke] Ant
7FsE o B s A AaHE|7 2 e Aol

2 A7 AR ol YRR FAT ] vl &
3 5l A YIES S Al RS AR A0 =, 2015

HAEE 20209714] TB/NTM real-time PCR AAF} Q)&=
8,258712] 2} Hjo|B| & T4 0 & HESISIH. F 296719
HAZENTM /8ol AL, W52 201549 2.5% (30/1,209)
oA 20209 3.8% (66/1,740)= 5715ttt NTMO = &1
29671 %, 54.7% (162/296)= M. avium complex (MAC)



o &dl= HEoE ERIFQY, IO = M abscessus
complex (MABC) 20.9% (62/296), M. fortuitum 6.4%
(19/296) Y M. Havescens 3.4% (10/296) <=1tk NTM
I AA F, FAMVSEA 2l BAR=76.7% (227/296)
Aot oA NTM 40.1% (91/227)RL, 339 WA
NTM=Z 59.9% (136/227) %t NTMF SA] -2 43.4%
(63/145)°192L 7V &3t d5-2 Klebsiella pneumonia
(23.8%, 15/63)e}. 2 A= AHAHO NTM 232 4 3t
Al WeET S5t Allet Blkof Bt X% Haro|th. NTM 74
O] Bl &2 Hx}A 0 2 FTFol= S| Bt Ql E Sl
A=24Q1 M=o} FAR A7 B8 Aol
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