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Treatment of Mycobacterium abscessus Pulmonary Disease
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Mycobacterium abscessus is the second most important pathogen in pulmonary disease caused by nontuberculous mycobacteria

(NTM), following Mycobacterium avium. Mycobacterium abscessus is classified into three subspecies: M. abscessus subsp. ab-

scessus, M. abscessus subsp. massiliense, and M. abscessus subsp. bolletii. Mycobacterium abscessus is the most difficult to treat

NTM due to its resistance to many antibiotics. Treatment should include an initial regimen of 2-3 injectable and oral antibiotics for
several weeks or months, followed by inhaled amikacin and 1-3 oral antibiotics, depending on the subspecies and drug suscepti-
bility patterns, including macrolide susceptibility. The continuation phase should be continued for a minimum of 12 months after
culture conversion. Suitable injectable antibiotics include amikacin, imipenem, cefoxitin, and tigecycline, while oral antibiotics in-

clude macrolides (azithromycin or clarithromycin), clofazimine, linezolid, and moxifloxacin. Surgery can be a useful adjunctive

therapy for some patients with refractory disease. However, the overall treatment prognosis is still unsatisfactory. Therefore, novel

and more effective interventions are required for the treatment of M. abscessus pulmonary disease. (Korean J Med 2019;94:343-352)
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Figure 1. Chest computed tomography images of patients with M. abscessus pulmonary disease. (A) Fibrocavitary disease in a

76-year-old female patient infected with M. abscessus subsp. abscessus. (B) Bronchiectasis in a 71-year-old female patient infected with

M. abscessus subsp. abscessus.
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TH1,13]. MABof| 93t Q1A 44 Aglo] Zz= Harg Z1e
1953 mE.- Az zradolc14]. 1980 t|7H2] MABS}H
M. chelonage %2 HE|5}A] &3l M. chelonaelabscessus
complex® Y57t 1990t 278 MABE =¥ +
o TR, o|F BAuAE A W <lsfo]
A7) MAB] Bile] wsta 9.

2006\ o= MABZ2E] M. massiliense@}t M. bolletiiS -
gsto] Zh7t By FEoR FRAFACHIS] 2011Hel
MABE M. abscessus subspecies abscessus®} M. abscessus sub-
species bolletii®] 27]12] o}E(subspecies) .2 EFSHA], 7]
29| M. massiliense} M. bolletii 27112 w+Z2 M. abscessus
subspecies bolletiiz 2] ofE0 &2 E355HTH16]. L o]
S AR FAA| EA(whole-genome sequencing)©] = =H
A, 2013\ doll-= M. abscessus subspecies massiliense?} M. ab-
scessus subspecies bolletii2 €] THA| EHE ooz B
S A 17] (Fig. 2).
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Figure 2. Serial changes in the nomenclature and taxonomic classification of M. abscessus, 1992-2013. Modified from reference [17].
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Macrolide =S oFAl 273 AARIA 3LAoll=
macrolide®]] tgt 4 A %X (minimal inhibitory concen-
tration, MIC)7} S¥o} 7HeAd 02 ol Ajul 1427}17] 7]7hS
AZFSHH MIC7|F AF61o] macrolide WAS Hol= Ao =
erythromycin resistance methylase (erm) -+2A} 5 erm (41) &
A7} ofrity. ol2fet em (1) ARz 22 M. ab-
scessusO)| A= A3 E]o] 9lo] A macrolide G- E=WA]S HO|
= W, E M massiliense= erm (41) 32| G714 4F
QXof AAl(deletion)©] 17| W&ol macrolide SE=WAS
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(41) AR T-C A= Ho|(C28 sequevar)of 23| A erm
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A2 FEWAAS HolA| =TH26,27] (Table 1).
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Table 1. Macrolide susceptibility of M. abscessus

A EASHR] ghok=tl, A717ke] A mol|E ELStal 48%
O] AT el AFsHATH30]. WHH =] 657 9
MAB #|43} 3121] |7 42L Bt A oAt 1271Y
THEC] 58%= AT o Iy e A

A= 417 MAB #HHg & v}%;ﬁ /\5]%'50] 81%77}%]
A B % a19Ih32). o] % MABO] ofg W erm (41)
AL gk B4 ZFE g Aol M. massi-
liense H A0 27 AIE0| 82-96%FE =2 WH M ab-
scessus |20 27 AFEE] B}
MAB o}& JLEO| Fa A4S HojFgr}24,29,33-35]. E35F
=9 F3Z 23Rt weHEA oA &= M. massiliense |29
SHAEL 57-719%=2 =2 WHH M abscessus H23L] -2
AEL 33-41%= 2polE EATHI-11]. w=hA MAB #&gh
A7 A Gt ofFo] FLET; macrolide F-=UWA oF 52
erm (41) F7AAS] F7h= Wi Fasit

EX

M X2

MAB #geke] 2| &= 4717ke] ek A 257t dars
™, 20079 v|=g-F-ete)/m=gr A ete], 20169 vl=/f e
A2 191 20179 ARFE5HEI0)A MAB #2438
o] A5 XA WHESIAHLIEST). SHATE MABE: thrso
Fasjopio} g FAAe] WS Mo, A GAA
o thFHo] B9 Hla G} obdl T A B
ATE B9l Zlol7] uhiel oHel OFA| el ohe AL
of#] Hz3Irk webk MAB T8k 2|5 oFdl i Skol
A&t o9 22l macrolide -G=WA 85 52 erm (41)
AAe] SAE ofi, el The oFdle] tigk A Ak
AE dlglo 2 Melgjof 3tk 2011 % n|ZIAFAAL TR

. Clarithromycin Clarithromycin Susceptibility T

M. abscessus subspecies e e Genetic implication
susceptibility (day 3)  susceptibility (day 14) phenotype
Subsp. abscessus (80-90%) Susceptible Resistant Inducible macrolide Functional erm (41)
Subsp. bolletii resistance gene
Subsp. abscessus (10-20%) Susceptible Susceptible Macrolide susceptibility Dysfunctional erm (41)
Subsp. massiliense gene
Any subspecies Resistant Resistant High-level constitutive 23S ribosomal RNA
macrolide resistance point mutation

Modified from reference [37].
erm, erythromycin resistance methylase; RNA, ribonucleic acid.
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-2 MAB |2 Aof| HE=A] oFA] g 571 3= o]
of 3= PAYA|Z amikacin, cefoxitin, ciprofloxacin, clari-

thromycin, doxycycline (-2 minocycline), imipenem, linezolid,

moxifloxacin, trimethoprim-sulfamethoxazole, tobramycin 52 A|
A=), 2018 7| AE Aol A= tigecyclineX} clofazi-
mine®] 3t FAKE 1SS 513ITH2838]. whebA] il
A= 41 MAB A =of| ARER= 528 Aol thaliA et
aL, ojojA] el Al A8 7T ofAle et
oA Loh izl Jitt.

Macrolide (azithromycin, clarithromycin)

M. massiliense®} LH macrolide -SFE=WAo| = M ab-
scessus= macrolide F Aol ZAdo|2E, o] 9| mac-
rolidel= WFEA] X2 OFd] T4 Eatslolo} ik 3
80-90%2] M. abscessus— macrolide®] T34 S HAHS H
ol=Hl, o7t 7490l 4 macrolide®] &¥}of A= o}
A7 BEshh SRS 4T Ao H el 1474
E3E EAE el AFolAs M abscessus AT A
azithromycin AR&-o] AI7E QS 7FeAdS HoFle
[11,25], macrolide &A= T 7] Aglo] thsto] FHFZF
ET} QIEH3040). WA A ol RS A G
5]} 451 5518]0] 4= macrolide L&
scessus | 23] A = macrolide AFE-S Hd}aL

Macrolide SH4A] AHgol 9114l Solsiof st The 3t
7Pl S5 fRolch Macrolidels Ale] EHl G4
o Foish= BRE eI A(ribosomal large subunit)2] 23S
ribosomal ribonucleic acid (rRNA) €] =of Agls}o], HE| =
7] Agaao] @=S JAsH Hol At 28-S UEhd
o} SEAIRE Alsto] 713t macrolideo]] =& %A FH, 23S
RNAS] HE =] Aerais el TYsks R0

HEQo]7} alsto] U ke 4 Sick Macrolide
Y ma

9 9] 121. Mycobacterium abscessus B ZA3+Q] x| & —

Amikacin

Amikacin& MAB 548 2| 2ol 9lo14] 7V %0 4
& A=, o7 A= ARJollAl amikacin AR§-2 AL
tH1,36,37]. =W Hilo| W= M abscessus?} M. massi-
liense YAF452] oF 70-100%7} amikacin ZF<pAJ O 2 H T E
ATH4A2-44]. WEHLA AL M= M. abscessus 23] A
747§ amikacin®] 2| & 33} TS HoIFIoH11]. F
<oll= 4713t 458 amikacin AR BHAE FAES &
o), AF4E B AR HHE ZN7IE BAOE ami-
kacin &9 X &7} P@11%] 3l Q1tH36,37]. Amikacin &) X &
o] S Bagt 2 AGEolM= = 714 A A
20] ¥HS3IA) OFS MAB 08 B2 thako2 $) ami-
kacing F7F5FIaL 13-67%7HA] thefet 5 dess 2
T8 TH45-47].

2| 2oll= 7]£9] amikacin®]| liposome2 Z318}o] amika-
cin®] HA HAEL 20| 3] AT wIE SN 27
© 2 amikacin liposome inhalation suspension (ALIS)o] 7]jEt%]
Sick ALISE o §3t0] A4 NTM ] 43he dhatoz
9] A9 177k AEIRl, ALISTH 37kE 15%9)
MAB 22} S0l 4] 3rdo] st-5-7do] Ad3-akIeh48]. 2 2oll=
ALIS7} YA/ M. avium complex |4 T3} Frg =]
of U]TAEL|OFTO] 512 W n]Fo| AL Abgo] Ths
SH =] 21=HI[49,50], MAB H & glof A= 4 A7F 7=

kL o7 wEe A= Fele] HA ekgteh.

o N

Imipenem or cefoxitin

Imipenem &-2 cefoxitin> MAB H| &3] YLy = AF
& prlactam sPAYAJ0c} 2 Aol THE imipenemol] o
A= M. abscessus} M. massiliense2] 24% “18] 11 cefoxitin
of tisliA= 7-13% F=rto] WA= HiEIrH42-44].
Z|L oeREA] dAtoll A= MAB # &% 2] =0l 4] imipenem
o] ARgol A& e BeiEo] ISla11], MAB # &gt
A& A Hagt ofg] o] ARl A% imipenem©] At
%] 21tH24,29,31,32,35]. Cefoxitine 7| 7F ARg-SF -9
TS, @aTHAT 193l A o HAY QL

o 207} Waste3l,

Tigecycline
e atod

Tigecycline2 minocycline -3-=H| 2 ThafskAd-S
A 28-S Hol= SFA| 24 MAB, M. chelonae, M. fortuitum
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gt AT FARA W MICE
HITH51,52). 527 9] A4 MAB 795 Ehatol] isliA] tige-

S AREE Aol A 307 MAB A%k
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TE 59 %XWOH% &3] Yo7]7] yiio tigecycline Fo
A ondansetron®} 72 FLEA| O] ALg-o] HLEITH3T]. SFA|RE
MAB #85he: EH*J—% tigecycline S AR5 A4 At A=
W] oFaL, o} 7] ghalet WA oy 7)ol F-EA] ekt

TH54].

Clofazimine

Clofazimine-2 A]-&-4 riminophenazine AL YA = U
AmAolHA 2T AW EAH 2|20 ARE-E AL
AlojtH55]. o= clofazimineo] MAB #H| A3t X 2o] &
7} QJLo0] B % QTH56,57). =] 427 2] M. abscessus T
Ak 2o A clofazimines 37t ofA] 2| &5 W= A+
oM A Bt % 81%0lH ZAFe] B, 31%0lA] AR
s 3A 181 24%00 4] FSAL B ATH56]. ES A
Al Ao A MABe|| ti5le clofazimine} amikacin®] At
T(synergism)7 | STH = 2ITH58,59]. SFA|TF 6] A13] clofazimine2-
o183t QA €17 ATRe WAl YL MABO] that 2t o
g B 710l A-EA UTH54L.

0]_‘; [e)d
A T

Linezolid
‘6‘LAHX«"§/V\—] AW A8l
A gol A7F YSE oF=olehss]. = dAtollM= M ab-
scessus2} M. massiliense2] 62-97%7} linezolido]] ZH-AlS K
oltH42-44]. AU M. abscessus} M. massiliense= 2+
I} 8] w3} linezolidol tjdt MIC7} =11, MAB #| 23} 312}
£ Ao 2 linezolid 2] x]i gz}— Bk oq:rL% &

Linezolid= oxazolidinone A&

mN

27
a:

—-

olX

IS hAFC 2 linezolidE /\} 1 ﬁayp} H gl ),
OF 45%9] gHAjo| A Y2AAWZ, Z571% Aot 59 F4
&o] WAsITH60]. webs oF2 MAB A2k 2| 7ol A
linezolid2] A A3+ gaF} & 7|7+ 9 1 avp= B3HAsH
gefolch

X|=zo| HM HE

MAB #A3te] 2|82 23t o}F, macrolide =143
o, thE ofAol et A ATE 7|Nke = Slof, At
7b SHEAY AV s oIS Bkl AMg-stofof gt
MAB #| & ke] 2] smof thafiA] 19979 ml=-5-53513] & A
HoMe 7] 2-4% 83 2007 n|SFEe}ka)/m| =
B3| A= 27] 2-47187) macrolide SYA|9} 37 amika-

cin} imipenem (32 cefoxitin) S A3+ AL PiLstg

Table 2. Suggested antibiotic regimens for patients with M. abscessus pulmonary disease

M. abscessus subsp. abscessus
(inducible macrolide resistance)

M. abscessus subsp. massiliense,
M. abscessus subsp. abscessus
(macrolide susceptible)

Initial phase: > 3 weeks to Amikacin
1 month + Imipenem
+ Tigecycline
+ Azithromycin
+ Clofazimine
Continuation phase: Amikacin inhalation
>12 mgnt}ts of culture + Azithromycin
conversion

+ Clofazimine
+ Linezolid"

+ Moxifloxacin®

Amikacin
+ Imipenem

+ Azithromycin

Amikacin inhalation
+ Azithromycin

+ Clofazimine

+ Linezolid"

+ Moxifloxacin®

“In patients with M. abscessus isolates that demonstrate macrolide susceptibility, the initial antibiotic treatment phase might be shortened.
However, in the case of inducible macrolide resistance, the initial phase can be extended to several months.
*Continuation phase antibiotics should continue for a minimum of 12 months after culture conversion.

“Drugs can be selected based on the drug susceptibility pattern.
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tHL61]. 2 2016\ v]=/d = -F58k2let 2017
w gagrstsle] A7 Aol AA A7 7S, W
AF JAYA U macrolideE ARE-3H= 27] X & 7](initial
phase)@} amikacin &3} -8 FIAE AMESH= A A
5 7](continuation phase)= &35} tH36,37].

27| A&7l oA, vl=/HdEL TS
= macrolide®} A& amikacin} 7 tigecycline -2 imi-
penem (2 cefoxitin) S HE3E 2-37]9] AF8 FUAS
3-1257F ARESHEE SFitE 18] A1 macrolide -E=UAlS
HOl= M. abscessust BS5WAS Kol okl tisiM=
27| =79 7I3te At S HakH36]. F=F
Haksl= 27] 2 &7]o= AT macrolide@} 74 amikacin,
tigecycline 12|37 imipenem (Z-2 cefoxitin)®] 2-37129] AFE
& PAAE Fakelo] A 1719 o4 ASHES Ashe
tll, macrolide =4 22 F5UES Hol= A-poll= &
Ao] oFg 43S Tefslel 26N 2] N2A)E o
ke Aol Ade 4= kil SFEH37]. 18] 3l macrolide
544 7-9+= macrolide o1& H3}A] ¢F 21, macro-
lide SE=WAlS Hol= M abscessus©l A= macrolide 3}AJ A
ARE-S HALSHITH37]. SHAIRE 7 Rke] A7) g
P AR AR S 8D 5 UAAT, 8T R

A o AR 2R} Azl 28817 = Hol ek
H M massiliense?} 70| erm (41) F-AA7} v|2AsE 7

A X macrolide -GE=WAl o] §l= M. abscessus= macro-
lideo]] 2 A& Wk 718l = = Qdck o]&gt B9, 2
A AT 27] AR E 2452 BRI £
< A& 4Ae Byl olof tieiA= & o B A
7} 2 @ 5hcH27,29].

o §4] NRNol amikacing B9 A WAL,
macrolide = A4 §AI3HHA] o] 2lo] 740l YA E
7b V= BE PYAE BRI vls/ A
583] 0| A= amikacin &%} 9 75+ macrolide®} 9174| 2-37}12]
AT FAAE ALESEE Ast=d), clofazimine, linezolid,
moxifloxacin “22] 11 minocycline 52 T 4~ ATH36]. 4

FRFo AL macrolide FEUA glol, FAolAL}
L=l AL amikacin & X| 22} macrolideE §-%]35}
a1, o]9] 1-3719] B+ FAE F7Fstes Wttt ofuf of
Al 7= Aato]l waba] clofazimine, linezolid, moxifloxacin,
minocycline, co-trimoxazole 52 112&F 4= 1TH37]. Macrolide

olo]o] AT7g FAA AeA mesfof 3 Hol B 714 9

[e)

Ho St o

rH

t}. Clofazimine2 o|% X104 MABo| W& MICE H.o]
AT} UL A0 FhEARs862), BAZEA] B ]
3 7 7)0] YITH38]. EFF =] HaLof| oJ5kH linezolid
= M. abscessus2] 62%, M. massiliense2] 72%7} 734242l HE
™, moxifloxacin®]| 3| A= M. abscessus2] 2-7%, M. massi-
liense®] 5-9%7o] Zr=/do|th42,43]. WA 74 A= 717k
WAoo Fa 1270 ol S A7t A
HEs LSSl Ansit. 919] ofe] A2 APolA] AT
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