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NTM (nontuberculous mycobacteria)

g = lsLICH!



NTM d =&l = &&

Natural water Man-made water Aerosols Non-water
sources sources sources
Streams Drinking water pipelines Showers Dusts from
Rivers Water tanks - hot and cold | Hot tubs natural soils
Lakes Hot tubs and indoor pools | Humidifiers Dusts from
Seawater Residential plumbing/ Indoor swimming potting soils

faucets/showerheads
Hospital plumbing/faucets
Ice machines and

commercial ice

Bottled water

pools
Operating rooms
(heater-cooler

units)

and peat moss

House dust

(Lande L. Book: NTM Disease, 2019)
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AR EX L NTM

0l =2(n = 606) 1
22 (n=50)2] AlCIDEHX}
OIS AFIZ2 X biofilm 2 &l

DNA =& &

16S rRNA gene
sequencing

(Gebert MJ, et al. MBio 2018;9:e01614)

M. gordonae clade 1

M. mucogenicum/phocaicum =

M. gordonae clade 2 _

M. avium Complex
M. hassiacum
M. chelonae
M. llatzerense
M. asiaticum
M. nebraskense
M. asiaticum/gordonae clade 4
M. neocaurum
M. immunogenum
M. asiaticum/gordonae clade 3
M. fortuitum Complex
M. clade 36
M. scrofulaceum
M. abscessus Group
M. paraffinicum clade 2
M. lentiflavum
M. paraffinicum clade 1
M. gadium |

M. mantenii clade 1
M. novocastrense 1
M. mantenii clade 2
M. canariasense F
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0l

NTM 2 &

HEE >90%) XA d&A (slowly growing mycobacteria)
- M. avium complex (MAC): 75% (Korea)
M. avium, M. intracellulare
- M. kansasii

b= A& (rapidly growing mycobacteria)
- M. abscessus (MAB): 20% (Korea)
M. abscessus, M. massiliense

2l I A o
I, X, BAAS
II=4M & 8 (disseminated disease)



Incidence Rate
(per 100,000 person-years)
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NTM H & & Fibrocavitary Form

B HZS X2, WS
CXR, HRCT

o2 wo| TS0l Aol =
=9l S0yl
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ANz S okl E= 8%, 1-28 U0l A= deior(d
S8 Ha&2 L2k AP =i



56 A &4 57K &4
M. avium H & & M. massiliense H& &t

Mi 'l




NTM H & &: Nodular Bronchiectatic (NB) Form
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76Hl A: M. intracellulare H & &
- Non-cavitary NB form -




69AMl 4 A: M. intracellulare H & &
- Cavitary NB form -




NTM H & & X = (0|2 ATS/IDSA, 2007)
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NTM H& & MED|= (0= ATS/IDSA, 2007)

M. avium complex (MAC),
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JicH BHFFAS 5142 NTM | & & XISl KIS
ISP IPNE Hi2d | FHAFE NTM H& &
(H5) (’eld) 24 T @)
Tsukamura 114 1 >12 Mo 2%
(1991) (MAC)

Lee 202 1 12 mo 4%
(2015) (M. fortuitum 71, (mean)
MAC 70, MAB 40,

M. kansasii 21)
Koh 190 1 16 mo 14%
(2013) (MAC 120, MAB 62, (median)

M. kansasii 8)
Tsukamura 185 >2 >12 mo 98%
(1991) (MAC)

(Tsukamura M. Chest 1991;99:667)
(Lee MR, et al. Clin Microbiol Infect 2015;21:250.e1)
(Koh WJ, et al. Diagn Microbiol Infect Dis 2013;75:225)
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48Kl HA: K017 M. intracellulare

M. massiliense & M. intracellulare ¢!

M. massiliense 23

?
2

o

I

&2

o &

M. intracellulare 63| H{ &

dMEA =8 T %4H a3 44 =9
2009-03-05 1 3+ (+) trace M31{sputum) M. massiliense
2009-03-16 1 (+] frace M31(sputum) M. intracellulare
2009-03-23 1 2+ (+) trace  M31l(sputum) M. massiliense
2009-04-06 1 (+) trace  M31(sputum) M. intracellulare

_EDDQ-D:L-DE 2 i+ 1+ M31{sputum) M. intracellulare

_EDDQ-M-13 1 trace (+] frace M31(sputum) M. intracellulare

_EDD'EI-[M-ED 1 trace trace  M31(sputum) M. intracellulare

_2DD'§I-I}5-12 1 (+] M31{sputum) M. intracellulare

_EDD'EI-DE--DS 1 M31(sputum)

_EDDQ-D?-lﬁ 1 trace (+] M31(sputum)

_2DD'5I-D'5I-1D 1 M31(sputurm)

2000-11-03 1 M31(sputum)

_2009-12-29 1 M31(sputum)

_EDII}-DE-EE 1 M31(sputum)

_2D1D-D4--26 1 M31(sputurm)

2010-06-28 1 M31(sputum)

_EDlD-D'EI-D? 1 M31(sputum)
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M. avium + M. intracellulare

M. abscessus + M. massiliense

— XS SAl bl =

MAC + M. abscessus

MAC + M. massiliense

— ot & #0F X 26}% macrolide LA &
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Non-cavitary NB MAC H & & X1 & 1t
X} (2000-2013), Al 2 0FAHE 2

o

« 551 ¥ non-cavitary NB MAC H & &t

A= 33 0l& &= 8t 551 &H non-cavitary MAC H| & 2 &t At

A\ 4 \

&l & Or X
34 Ol XIS AIZ 34 0|} X2 2
(n = 323, 59%) (n = 228, 41%)
He o
L2 BMI v \
ddsd X2 2 (n =203, 37%) 34 01 X2 A& (n = 25)
AFB =2 ek
CT guigig 1
! v
ObeH Bh A X Otel i S
(n = 97, 48%) (n = 106, 52%)

(Kwon BS, et al. Respir Med 2019;150:45)



Non-cavitary NB NTM HH & & X+ & 1
« 1,021 ¥ non-cavitary NB NTM H| & &t &t At (2000-2013), & A2

[0

1,021 E A2 &IEHE non-cavitary N
MAC (81%) &£ = MAB (19%) H & & 2t Ir

\

X2 A& (n =562, 55%) X2 2 (n =463, 45%)
Mo oy
S BMI Y .
sgJl &4 Zte B X[& 7tel B E T
CTHpge 1 (n = 302, 65%) (n = 157, 35%)
A\ 4
CHE SF 2 NTMod| 2|t
NTM H &2t "2k (n = 26, 17%)

(Moon SM, et al. Respir Med 2019;151:1)



M. avium complex (MAC) H&



MAC H &

i XI=
- clarithromycin (CLR)
or azithromycin (AZM)
- ethambutol (EMB)
- rifampin (RIF)
or rifabutin

- streptomycin

2 X2 (0|2 ATS, 1997)

1,000 mg

250 mg
25 mg/kg (21 &) — 15 mg/kg
600 mg

300 mg

M0l AE YR

X 2-3E 2 = 2-38] 2=FAt

(Wallace RJ Jr., et al. Am J Respir Crit Care Med 1997;156:S1)



2004.03 - 2013.02
HE X =
- CLR 1,000 mg (15 mg/kg, <50 kq)

- EMB 15 mg/kg
- RIF 600 mg (450 mg, <50 kg)

(Min J, etal. IJTLD 2015;19:1239)

MAC Hl &2 2t X2 Al & (n = 295)
EHE2Z SH (n=112, 38%)
Ot& XlZ = (n=36)
MAC & & XI2E & (n=147) .
A&zJ[2t 19 Ol (n =22)
X =12k 1E O &k (n =125, 42%)
ANzd= ilé’é‘ﬂ
(n =97, 78%) (n = 28, 22%)

97/295 = 33%



MAC H & & XI= (0l= ATS/IDSA, 2007)

£X2 £X2 e s5a s
ZEI)|ZANEHESE | 30l U=E=R =Xz
Macrolide CLR 1000 mg TIW CLR 500-1000 mg/d | CLR 500-1000 mg/d
or or or

AZM 500-600 mg TIW | AZM 250-300 mg/d | AZM 250-300 mg/d

Ethambutol 25 mg/kg TIW 15 mg/kg/d 15 mg/kg/d
Rifampin 600 mg TIW 450-600 mg/d 450-600 mg/d
Aminoglycoside | none streptomycin or streptomycin or
amikacin or amikacin
none

TIW: thrice in week (33| XI&)

(Griffith DE, et al. Am J Respir Crit Care Med 2007;175:367)




MAC HZE & X

1S (¥= BTS, 2017)

MAC-PD

Antibiotic regimen

Non-severe MAC-PD
AFB smear-negative samples,
no radiological evidence
of cavitation or severe infection,
mild-moderate symptoms,

no signs of systemic illness

Intermittent therapy (x3 times/week)
RIF 600 mg X 3/week and
EMB 25 mg/kg x3/week and
AZM 500 mg x 3/week or
CLR 1 g in two divided doses x3/week

Severe MAC-PD
AFB smear-positive samples,
radiological evidence of lung
cavitation/severe infection, or
severe symptoms/signs of

systemic illness

Daily therapy

RIF 600 mg daily and

EMB 15 mg/kg daily and

AZM 250 mg daily or CLR 500 mg twice daily

and consider intravenous AMK for up to 3 mo
or nebulized AMK

(Haworth CS, et al. Thorax 2017;72(Suppl 2):iil)




Non-cavitary NB MAC H & &t
HE XIZ vs. =33 XI&

Y XI= =33 Xz P value
X=24H HE
Wallace (n = 214) 24/34 (71%) 5/180 (3%) 0.001
Jeong (n =217) 46/99 (46%) 25/118 (21%) <0.001
EMB St 24/99 (24%) 1 (1%) <0.001
AN=zd30c S H)
Wallace (n = 180) 7/8 (88%) 147/172 (85%) 0.100
Jeong (n = 217) 75/99 (76%) 79/118 (67%) 0.154

(Wallace RJ Jr, et al. Chest 2014;146:276)
(Jeong BH, et al. Am J Respir Crit Care Med 2015;191:96)




CLR Lid MAC H & &t &4: EMB €&
Griffith Morimoto Kadota Moon
(1996) (2016) (2016) (2016)
SIPNES 51 90 33 34
WA XEE
macrolide =Xl & 55% 32% 18% 0%
macrolide + 1t X| 2 Xl 12%
macrolide + RIF 26% 29%
macrolide + FQ 22% 7% 3%
macrolide + EMB 6% 3%
macrolide + 2J} Al 0| &t 2F 4| 18% 30% 61% 65%
25% 11% 36% 15%
(Griffith DE, et al. Am J Respir Crit Care Med 2006;174:928)

(Morimoto K, et al. Ann Am Thorac Soc 2016;13:1904)
(Kadota T, et al. BMC Infect Dis 2016;16:31)

TX success
(Moon SM, et al. Antimicrob Agents Chemother 2016;60:6758)




MAC H&& XI2dH - HE=24

Ly |

42 f A0 etz 2,748 F SHAS
Macrolide & 8
ANEdE (Ol tiEs N
MMl 53%

ATS & 1l X
ATS & 1l X

Kl

0oL

il

Q.E

>

i

o
)

macrolide 24, =Xl & & A}: 66%

(Diel R, et al. Chest 2018;153:888)



MAC H& &

566 B M= M) X Al &St

EEEE)

&l 3t 3+ X} (2002-2013)

Fibrocavitary
(n = 160, 28%)

Cavitary NB
(n =92, 16%)

Non-cavitary NB
(n = 314, 55%)

Tx <12 mo

a
(n = 37, 23%)

Tx <12 mo

\ 4

(n =12, 13%)

Tx <12 mo
(n =36, 11%)

/

\ 4

Fibrocavitary Cavitary NB Non-cavitary | P value
(123, 25%) (80, 17%) NB (278, 58%)
TX regimen
daily 100% 100% 49% <0.001
intermittent - - 51%
Streptomycin 713% 60% 26% <0.001
duration 4.0 mo 3.2mo 3.0 mo 0.004
Surgery 16% 6% 4% 0.510
Tx duration 24.1 mo 24.0 mo 19.7 mo <0.001
TX success 716% 718% 88% 0.003

(Koh WJ, et al. Eur Respir J 2017;50:1602503)




MAC HAE XIZ: FALH X212 (M 20HAE )

« 1169 ==0| Y= MAC HIZE & &t F=AFXIZ
« SM 15 mg/kg (£l CH 1g/day), <60Ml == 53/, >60M =33 2

149 patients with macrolide-susceptible cavitary MAC-LD

Excluded (n = 33)
Treated without aminoglycosides (n = 33)

116 patients with cavitary MAC-LD treated with injectable aminoglycosides

718%
Excluded (n = 15)
Treatment completion (n = 15)
Y A 4
Treatment success (n = 64) Treatment failure (n = 37)

(Kim OH, et al. Clin Infect Dis. 2018 Sep 15 [Epub ahead of print])



MAC HZ & X 2: AL XIZ2D12F (M S0t )

ANzd3 ANagds | Xza Il CtH e g 24
2 & LKL (n = 64) (n=37) =&

aOR (95% CI) P value
= o 36% 73% <0.001 0.21 (0.08-0.54) 0.001
=S¢ 27% 57% 0.003 - -
= 5% 24% 0.008 0.21 (0.05-0.94) 0.041
FC form 28% 51% 0.020 - -
= AbAl =301 2 81% 62% 0.035 3.60 (1.25-10.39) 0.018
FALRl X1z 2¢ CINES g 24
(i) aOR (95% Cl) P value
0-14 8 1.0 (ref) -
1.5-2.9 18 3.79 (0.50-28.55) 0.195
3.0-4.4 28 10.56 (1.49-74.87) 0.018
4.5-5.9 18 24.53 (2.73-220.26) 0.004
6.0-7.4 14 15.48 (1.65-146.19) 0.016
7.5-30 15 1.52 (0.18-12.84) 0.700

(Kim OH, et al. Clin Infect Dis. 2018 Sep 15 [Epub ahead of print])



Xl &1 MAC Hl& &: Clofazimine (CF2)

National Jewish Health, Denver, 0|
112 3 NTM HI& & H &3S S At
21% (24): CF

78% (87): 0|8 Xz 0 @#=& &I}

=

MAC 37% (41), MAB 48% (54), 2 NTM species 14% (16)
CFZ XIZJ|2h =22t 383 2 (HS 3-2,4192)

14%: 54222 CFZ sH

74 S NTM H & 2

45%: 1212 OILH el LS &

O O

(42% MAC, 50% MAB, 33% 2 NTM species)

(Martiniano SL, et al. Chest. 2017;152:800)



AN=za i MAC HEE: AMK &2

ﬂ
U

NAH(ET) 2t Xt 2ol Macrolide i S & =
LH &

Olivier (2014) | 20 MAC (5) 75% 25% 35%
MAB (15)

Yagi (2017) 26 MAC (23) 39% 43% 8%
MAB (3)

Jhun (2018) 77 MAC (20) 82% 18% 38%
MAB (48)

MAC + MAB (9)

(Olivier KN, et al. Ann Am Thorac Soc 2014;11:30)
(Yagi K, et al. BMC Infect Dis 2017;17:558)
(Jhun BW, et al. Antimicrob Agents Chemother 2018;62:e00011)



Amikacin Liposome Inhalation Suspension
(ALIS)

Liposome

Polar Head Groups (at both surfaces)

Water Core

Hydrophobic Chains (bilayer interior)



Percentage of Patients

Xz &I MAC H&&: Amikacin Liposome

40

35

30

25

20

15

10

o= U

Inhalation Suspension (ALIS) X|&

sputum culture conversion by study month

W ALIS + GBT (N = 224)
[0 GBT alone (N = 112)

29.0
27.2 \
23.7
15.2
3.0 8.9 8.9
49 >S4
j 6 34 9 53 10 61 10
Baseline Month 1 Month 2 Month 3 Month 4

29% vs. 9%

Adjusted OR (95% Cl)
=4.22 (2.08, 8.57)
P <.001

(Griffith DE, et al. Am J Respir Crit Care Med 2018;198:1559)



MDR-TB Xl &: Delamanid

A Mycobacterial Growth Indicator Tube System

1.0

45% vs. 30%
0.8+
0.6 Delamanid,

100 mg,

twice daily
0.4+ A—I

Delamanid, |
200 mg, f—___l

Cumulative Proportion of Patients
with Sputum-Culture Conversion

0.2 twice daily I-'———j Placebo
0.0 I I I I I |
0 10 20 30 40 50 60
Days

Figure 3. Survival Analysis of Days to Sputum-Culture Conversion, According to
Culture Medium Type.

(Gler MT, et al. New Engl J Med 2012;366:2151)



MDR-TB Xl &: Bedaquiline

Time to Culture Conversion

100+
90- 79% vs. 58%
804
& 70-
e i Placebo plus
F 60 background
o 504 regimen
2 a0
"E 30— Bedaquiline plus
a background
201 regimen
10+
0 I I I I I I
0 4 8 12 16 20 24
Weeks
No. at Risk
Bedaquiline 58 37 25 12 7 3
Placebo 61 53 40 30 22 5

Figure 3. Time to Sputum-Culture Conversion in the Modified Intention-to-
Treat Population.

(Diacon AH, et al. New Engl J Med 2014;371:723)



MAC HZ & XIE& S MAC XNIS Ui ME2
e 7233 XA X (1218 Xg F HHSSA, S ASE )
. X2J|2F =23t 3200 (IQR 24- 413H%)
* Macrolide LH& & 24: 22% (16/72)
49 patients with paired isolates
(200 isolates, 524 single colonies)
Genotyping results
Persistence Mixed infection New infection
(n =13, 27%) (n =12, 24%) (n =24, 49%)
Follow-up CLR DST
Susceptible 9 (69%) 7 (58%) 21 (88%)
Intermediate 1 (8%) 0 0
Resistant 3 (23%) 5 (42%) 3 (12%)
(Jhun BW, et al. Am J Respir Crit Care Med 2018;198:1322)




MAC HZ & 15J13 XI& S CtAI NTM B &

AER =3 ET XH 2 a4 =3 Other NTM
- 2015-09-08 1 (+] |1+ M31(sputum) M. avium M. Intracellulare
1 2015-09-15 1 (+1 1+ M31(sputum) M. intracellulare M. avium
:2&15-4}9-15 2 (+] |1+ M31(sputum) M. intraceflulare M. aviurrl1\/|AC H;" II%
2015-10-15 1 trace (+] trace M31{sputum) M. avium =
12015-12-15| 1 M31(sputum) Xl = Al &
1 2016-02-16 1 M31(sputum)
1 2016-06-07 1 M31{sputum)
1 2016-09-01 1 M31(sputum)
1 2016-12-15 1 (+] trace M31(sputum)
1 2016-12-22 1 (+] trace M31(sputum)
1 2017-03-23 1 (+] trace M31{sputum)
1 2017-04-11 1 (+] trace M31(sputum)
1 2017-07-04 1 (+] trace M31(sputum)



MAC HZ & 15J13 XI& S CtAI NTM B &

aMEN  TH EE XA a2 a4 &3 Other NTM
- 2015-09-08 1 (+] 1+ M31(sputum) M. avium M. intracellulare
1 2015-09-15 1 (+] 1+ M31(sputum) M. intracellulare M. avium
1 2015-09-15 2 (+] 1+ M31(sputum) M. Iintracellulare M. avium
1 2015-10-15 1 trace (+) trace M31(sputum) M. avium Y : MAC E"é',ﬂ_-
2015-12-15 1 M31(sputum) Xl & Al &
1 2016-02-16 1 M31(sputurm)
1 2016-06-07 1 M31(sputurm)
1 2016-09-01 1 M31(sputurm)
1 2016-12-15 1 (+) ftrace M31(sputurm) M. abscessus
1 2016-12-22 1 (+) ftrace M31(sputurm) M. abscessus
1 2017-03-23 1 (+) ftrace M31(sputurm) M. abscessus
1 2017-04-11 1 (+] ftrace M31(sputurm) M. abscessus
1 2017-07-04 1 (+] ftrace M31(sputum) M. abscessus



MAC HZ& & XI& = M. abscessus HY| &

University of Texas Health Science Center, Texas, USA
180% nodular bronchiectatic form2| MAC HI & & X &
— 53H(29%): X & = M. abscessus 13| 0| AF Hi &

= 0FS
o=

L—_

-_

32 (60%): M. abscessus H & 2t ATS &I EHD
213 (40%): M. abscessus IH & & ATS &I &)
— 8/21(38%): Mz= =2 &4, J|& 3= 2J| St

— 11/21(52%): M. abscessus IH & & X| = Al &

|
—
| —
1

MAC H & & XIZ = M. abscessus Zclel H <
IL

(Griffith DE, et al. Chest 2015;147:1369)



MAC HE& §3H0 XRSE =
MAC £ = L& NTM HZ & & (Recurrence)
NX EH&E | &KX | Recurrence ol Relapse Reinfection
(New infection)
Wallace 155 74 (48%)) MAC 25% 75%
(2014)
Boyle 190 46 (25%) MAC 54% 46%
(2016)
Koh 402 118 (29%) 55% (same) 26% 74%
(2017) 45% (different)*
Lee 158 50 (32%) MAC i .
(2015)

* M. avium — M. intracellulare or M. avium — M. abscessus, etc.

(Wallace RJ Jr, et al. Chest 2014;146:276)

(Boyle DP, et al. Ann Am Thorac Soc 2016;13:1956)

(Koh WJ, et al. Eur Respir J 2017;50:1602503)

(Lee BY, et al. Antimicrob Agents Chemother 2015;59:2972)



Cumulative rate of recurrence (%)
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N
o

N
o

MAC E£= O & NTM H & E XH%(Recurrence)

() o [ o
K2 O0HAHE R SEPEEE
% 1.0 M Nodular bronchiectatic form
o B Fibrocavitary form
5 0.8+
Nodular bronchiectatic form E
% 0.64 ettt
& i
E_ HF”IIIJ||Ir
E 0.4+ der'-
% ’d'fﬂld H
Fibrocavitary+unclassifiable form 5 02
....................... é - [”
0 1 ;z é ;I- é é “ [IJ 1|2 ZIA 3I6 4|8 6|0 '?I2 8|4 9|6 1(|]8

Time (Years)

Time months

(Lee BY, et al. Antimicrob Agents Chemother 2015;59:2972)
(Koh WJ, et al. Eur Respir J 2017;50:1602503)



M. abscessus (MAB) H& & X &



M. abscessus H& & XIZ (0|= ATS/IDSA, 2007)

« Macrolide MM =Xz
OlM=2std 24X E JIHot)| &=Ch
« H==Z amikacin + & =& cefoxitin (imipenem) + & & macrolide
2-40E ] HEt st MM X2 (2-43=, 19974 A= X&)

QMR DMESN SH

A AIE Jitsst &b 2= WEE2 S AU A
OtAH & (chronic)®! X8 (incurable disease)O0l Ct.

(Griffith DE, et al. Am J Respir Crit Care Med 2007;175:367)



M. abscessus (MAB) 0|23 9| &5}

1992 2006 2011 2013
M. abscessus M. abscessus
M. abscessus subsp. subsp.
abscessus abscessus
M. abscessus M. abscessus
M. abscessus M. massiliense subsp. subsp.
bolletii massmense

M. abscessus
M. bolletii subsp.
bolletii

(Lee MR. et al. Emerg Infect Dis 2015;21:1638)



M. abscessus, M.

massiliense, M. bolletii =it

Author (yr) Country No. | M. abscessus | M. massiliense | M. bolletii
Zelazny (2009) USA 40 67.5% 27.5% 5%
van Ingen (2009) | Netherlands | 39 64% 21% 15%
Roux (2009) France 50 60% 22% 18%
Harada (2012) Japan 102 71% 26% 3%
Yoshida (2013) Japan 143 63% 35% 2%
Nakanaga (2014) | Japan 115 60% 37% 3%
Morimoto (2018) | Japan 121 56% 44% 0%
Tan (2018) China 246 59% 41% 0%
Huang (2013) Taiwan 79 43% 56% 1%
Kim (2008) Korea 126 53% 45% 2%
Koh (2011) Korea 158 44% 55% 1%
Lee (2014) Korea 404 50% 49% 1%

(Koh WJ, et al. Int J Tuberc Lung Dis 2014;18:1141)
(Morimoto K, et al. Respir Med 2018;145:14)
(Tan 'Y, et al BMC Pulm Med 2018;18:168)




M. abscessus vs. M. massiliense H & &
ANszdH (Ulettl=

CPNE 2= ALA| XIZ2|2¢ == ANzdE
AEI(2t (E) (&)
M. abscessus
Koh (2011) 24 1 23.1 NA 25%
Lyu (2014) 26 7.4 16.3 31% 42%
Park (2017) 19 3.7 14.2 16% 26%
Koh (2017) 67 1 NA 13% 51%
M. massiliense
Koh (2011) 33 1 21.6 NA 88%
Lyu (2014) 22 4.7 12.1 5% 96%
Park (2017) 17 1.6 20.3 12% 82%
Koh (2016) 43 0.5 15.2 7% 91%
(Koh WJ, et al. AJRCCM 2011;183:405) (Lyu J, et al. Respir Med 2014,;108:1706)

(Park J, et al. Clin Infect Dis 2017;64:301) (Koh WJ, et al. Clin Infect Dis 2017;64:309)
(Koh WJ, et al. Chest 2016;150:1211)




M. abscessus DST (Z&{ A

78)

CLR SEud (Indumble Resistance)

Jﬂ 1]

[mmmlmmmmg¢§n e E?E,WEDWW[ﬁMH][¥E]|m
] ED15 03-12 [E=2]) 20065-03-25 20042 [HAZ] 2015-04-10 15:22
[ZH] Sputum
- A EE 2004, 11, 13
- 2H2 M3l 2= (M. abscessus
FHE AEHZE 2 1} o =
(mcgsml ) MICEmcasml )
dmikacin 1-128 16 o
Cefoxitin Z~2hh 37 I
Ciprof loxacin 0, 125~16 g R
Clarithromecin 0,5~64 1, =04 IR
Dogycve | ine 0, 26~32 =32 R
I ipenem 0.5~64 16 I
Mowif loxacin 0. 125~16 8 R
Rifampin 0. 125~16 =16
TMPSSMZ 0,254, 75 ~32/608 8152 R
Tobramycin 0, 25~32 16
Ethambutaol 0, 25~32 =38
Linezolid 2~hd ae R

[£10] MIC(Minimum Inhibitory Concentration)

alsusceptible), |{Intermediate), RiResistant),

IR Inducible resistant)




erm (erythromycin resistance methylase) Genes

« Macrolide2t Ml=2| 23S ribosomal RNA 2 &2 2ol ot O
= & LA (inducible resistance)2 S 2

 erm(37) of M. tuberculosis

« erm(38) of M. smegmatis

« erm(39) of M. fortuitum

« erm(40) of M. mageritense

« erm(41) of M. abscessus

« M. massiliense= erm gene & £ J}t deletionT ! J|s A4

[(} 2t Al macrolide WA Q| 2AHGHX| &2



MAB AERIZ A2 AL (Y2 BTS, 2017)

MAB CLR CLR Macrolide Genetic
subspecies susceptibility | susceptibility | susceptibility implication
days 3-5 day 14 phenotype

M. abscessus Susceptible Resistant Inducible functional

M. bolletii macrolide erm(41) gene
resistance

M. massiliense Susceptible Susceptible Macrolide dysfunctional
susceptible erm(41) gene

Any Resistant Resistant High-level 23S ribosomal
constitutive RNA point
macrolide mutation
resistance

(Haworth CS, et al. Thorax 2017;72(Suppl 2):iil)




10-20% of M. abscessus: CLR &4

 15-18% (Korea), 9-16% (Japan), 10-12% (China), 20% (Singapore),
7-18% (USA), 18% (France), 11% (Brazil), 15% (Australia) of M. abscessus
— point mutation of erm(41) (28 T to C, C28 sequevar)
— nonfunctional erm(41) gene — susceptible to CLR

M. bolletii M. abscessus M. massiliense
80-90% 10-20%
T28 sequevar C28 sequevar
of erm(41) of erm(41)
\ 4 \ 4 \ 4 \ 4

Inducible resistant to CLR

(Lee SH, et al. J Clin Lab Anal 2014;28:409)
(Cho EH, et al. DMID 2018, Epub ahead of print)
(Yoshida S, et al. IJTLD 2018;22:413)

(Nie W, et al. Int J Infect Dis 2014,25:170)
(Chew KL, et al. J Med Microbiol 2017;66:1443)
(Shallom SJ, et al. JCM 2015;53:3430)
(Carvalho NFG, et al. JAC 2018;73:862)

Susceptible to CLR

(Koh WJ, et al. Clin Infect Dis 2017;64:309)
(Yoshida S, et al. IJAA 2013;42:226)
(Morimoto K, et al. Respir Med 2018;145:14)
(Li B, et al. Front Microbiol 2017;8:1739)
(Brown-Elliott BA, et al. JCM 2015;53:1211)
(Mougari F, et al. JAC 2016;71:2208)

(Chua KY, et al. Pathology 2015;47:678)



Cystic Fibrosis & XH0| A

MAB H|&

5 2 X2 (2016)

Typical M. abscessus treatment schedule

Treatment duration (months)

0 2 4 6 8 10 12 14 16 18 20
I [ I N N N N NN N NN N NN DN NN NN N N R A
Sputumcultures ¢ ¢ ¢ ¢ ¢ 0 0 0 o0 0 0 0 0O O O O O O O O O
HRCT Chest * w w
Bronchoscopy ?
Antibiotic Regimen ||initiation phase Continuation phase
iv. imipenem | I 1
iv. tigecycline| I 1
iv. amikacin| [ ]
p.o. azithromycin| I ]
p.o. clofazimine [ ]
p.o. minocycline [ ]
p.o. moxifloxacin [ ]
neb. amikacin * [ ]
Toxicity monitoring
Bloodtests +Hr-Ht+ ++ + + + + + + + + + + + + + + + +

Amikacin levels
Audiometry

Electrocardiogram

(Floto RA, et al. Thorax 2016;71:88)




MAB HZ & (8= BTS, 2017)
CLR 244 T=CLR S UM AR

Initial phase: 21 {8 (CLR SEWAE2 3L 3-6 HE 11d)

IV AMK 15 mg/kg O & L= =33 &

IV tigecycline 50 mg ot = 23] &

where tolerated IV imipenem 1 g ot = 23] &

where tolerated CLR 500 mg ot = 22| &£ = AZM 250-500 mg OH &

Continuation phase:

AMK S2 X & &
CLR 500 mg OHE 23| &= AZM 250-500 mg O & &
OtcH &AMl = 1-301 &84 (DST Z2et &tXe AE 1d)
clofazimine 50-100 mg 01 &
linezolid 600 mg OHY! &= G6F2 23]
minocycline 100 mg ot 23|
moxifloxacin 400 mg Of &
co-trimoxazole 960 mg otF 23

(Haworth CS, et al. Thorax 2017;72(Suppl 2):iil)



MAB 283 XI&: IV Tigecycline

The University of Texas Health Science Center, 0| =
52 F Stk (34 39 (75%), E = H & 384l
MAB (73%), M. chelonae (17%), MAB/M. chelonae (10%)
50%: 100 mg OH &

vs. 50%: 25 mg ot= 23/, 50 mg ot = 13| (RI & & 0H)
——rloj' 64%, & 35%, & At 23%, A =22 & 21%

| & 3} (69%, 36/52), 213 CF 8tX} EL &

Tlgecycllne Xl = ]2t

<102 (n=10,28%): =t 13.5 &
>1 2 (n=26, 72%): =42t 161 L

OlAIN S M 44%, ATH 31%, Z+HE E D} 25%

(Wallace JR Jr. et al. J Antimicrob Chemother 2014,;69:1945)



MAB 2 Hl&+=d &

Ab (&S

277 M. abscessus, 269 M. massiliense

JA=E

Ol A |-

[0

)

= (2011-2016)

&=
M. abscessus M. massiliense
S I R S I R
Amikacin 74.7% 20.6% 4.7% | 77.3% | 16.7% 5.9%
Cefoxitin 25.6% 61.0% | 13.4% | 21.9% | 71.0% 7.1%
Imipenem 21.7% 54.2% | 24.2% | 19.7% | 59.1% | 21.2%
Clarithromycin (D3) 83.8% 4.0% | 12.3% | 92.6% 1.1% 6.3%
Clarithromycin (D14) | 15.2% 0.7% | 84.1% | 92.6% 1.1% 6.3%
Moxifloxacin 1.8% 7.9% | 90.3% 4.5% 12.3% | 83.3%
Doxycycline 1.4% 0.7% | 97.8% 0.4% 1.5% | 98.1%
TMP/SMX 8.2% - 91.8% | 11.3% - 88.7%
Linezolid 62.1% 28.7% 9.2% | 72.3% | 19.5% 8.2%

TMP/SMX: trimethoprim/sulfamethoxazole

(Cho EH, et al. Diagn Microbiol Infect Dis 2019;93:107)




MAB 2tH| 2t 2 Al (CLSI, 2018)

MIC (ug/mL)

Susceptible Intermediate Resistant
Amikacin (V) <16 32 >64
Imipenem <4 8-16 >32
Cefoxitin <16 32-64 >128
Tigecycline - - -
Clarithromycin <2 4 >8
Moxifloxacin <1 2 >4
Doxycycline <1 2-4 >8
TMP/SMX <2/38 - >4[76
Linezolid <8 16 >32

(Clinical & Laboratory Standards Institute: CLSI Guidelines, 2018)



XDR-TB: LZD X &

254

20+

600 mg Ht=Z Al &

vs. 2)HE = Al &
291 S4B E
CUSHE T=40E =
600 mg/day Xl

vs. 300 mg/day & &f 0

154

10

Plasma Concentration of Linezolid (pg/ml)

| Peak Trough” Peak Troughl MIC

600 mg 300 mg

(Lee M, et al. N Engl J Med 2012;367:1508)



NTM HEE& s==XIsdH

Pts Predominat species | Sputum culture | Relapse (%)| Mortality/
conversion (%) Morbidity (%)

Pomerantz, 1996 | 13 MAC (12) 100 8 0 8
Ono, 1997 8 MAC (8) 100 13 0 0
Shiraishi, 1998 33 MAC (33) 94 6 0 15
Nelson, 1998 28 MAC (28) 79 4 7 29
Shiraishi, 2002 21 MAC (21) 100 10 0 29
Shiraishi, 2004 11 MAC (10), MABC (1) 100 9 18 36
Sherwood, 2005 26 MAC (15), MABC (1) 82 0 23 46
Watanabe, 2006 22 MAC (22) 100 5 0 5
Koh, 2008 23 MAC (10), MABC (12) 91 0 4 35
Mitchell, 2008 236 | MAC (189), MABC (32) NA NA 3 12
van Ingen, 2010 8 MAC (7) 88 0 13 50
Yu, 2011 134 | MAC (118), MABC (14) 84 7 0 7
Jarand, 2011 24 MABC (24) 57 NA 17 25
Mitchell, 2012 171 | MAC (147), MABC (36) NA NA 0 9
Shiraishi, 2013 60 MAC (55), MABC (3) 100 3 0 12
Kang, 2015 70 MAC (45), MABC (23) 81 0 1 20
Asakura, 2017 125 | MAC (110), Others (15) 91 17 3 22

(Kang HK, et al. BMC Infect Dis 2015;15:76)
(Asakura T, et al. Clin Infect Dis 2017;65:244)




NTM H&& StAH0A NTM == 24 2B

Use bacteriologic filters (pore size <0.45 mm) on taps and
showerheads

Disinfect showerhead by submerging in household bleach
for 30 minutes

Use showerhead with large holes (> 1 mm) to reduce mist
formation

Reduce aerosol exposures in bathrooms (fan and
windows)

Get rid of any and all humidifiers

For drinking and cooking, boiling for 10 minutes kills NTM
Avoid dust inhalation when gardening; moisten garden
and potting soils

(Falkinham JO 3rd. Ann Am Thorac Soc 2013;10:378)
(Falkinham JO 3rd. Clin Chest Med 2015;36:35)



NTM HIZ & SRHIA NTM =& 24 Y
 8HAH HUH 2 (1)

o N
T
IE
i)al
rol
>
==
-
%
1o
=
ne)
0z

. 3 ABXE &=
 E0HS S USSR X2 M0 BLICH A 20s, 2

(NTM Info & Research. www.ntminfo.org)



NTM H & & XA NTM =2 274 2 E
. A Ot & (2)

tedle el AtEoi==AlJ] BHELILH Jitssetr e =
INES

SI Ot S S WGHAID, DD 252 [ H A0
FUANL. IIE) 288

= S| Aothl 2 EU M0 30F
E EAAMD, A824 R0l -2 AHO0F &LICH Jrs
ME Hole, 22 102 85 220 NTM = Ml HOHMHOF &

LICH JtsJ10l 2= I 80l JrZ2& =01 =28 A= T
Xl JICHE| & Al L.
ot=8 SLEL EE0AM 2 e HAI A SRE= Y
AlotJ| 2ol BIMAl &2 DP*JE AHEotA LD, &0l ==
Fd S0 etlill= EA=2 <A E 2018 A2,
A-AEFFEE(GC ERD) =0|J| #le HAHE B2 A Al
.02 =diote A EF = =0/ AHdlE E27= F
oret AFNIS FotAl == ot& Al 2.

(NTM Info & Research. www.ntminfo.org)
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