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Current Understanding of Mycobacterium abscessus Infection
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Mycobacterium abscessus belongs to a group of rapidly growing mycobacteria (RGM) that cause a broad spectrum of
infections in humans. In addition, the association of M. abscessus with the cause of community- and hospital-acquired

infections has been recently reported. In fact, M. abscessus is known to be the most drug-resistant mycobacterium and

naturally resistant to first-line anti-tuberculous drugs, resulting in the limited therapeutic options and a high failure rate

of treatment response. Three closely related species; M. abscessus (sensu stricto), M. bolletii, and M. massiliense are

currently identified however, consensus on the naming of M. abscessus-related species has not been made to date. We

herein discuss the advanced understanding of the virulence potentials and pathophysiological features of M. abscessus

to establish novel therapeutic strategies for M. abscessus infection.
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Mycobacterium abscessus (M. abscessus)© M. chelonae,
M. fortuitum, M. smegmatis 52 7 WA ikt
(Nontuberculous mycobacteria, NTM)ol| :3}= 214 k8-
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= Wl EEA RaH AT @, 5), IdAE AA

NTMOl| 9§+ #AZZ F Mycobacterium avium complex
(MAC) tHro.=2 B2 &S 2HAskaL Ut (6~8).

Tl A NTM #HZ3$ F M. abscessus?t ZFA|3h=
H|go] H&ole E7-stal o= wh7 A= oA M.
abscessus®) MY X 7o thI AT= R=3 &
Aol (6, 9, 10). ®RF obet vhe Qe de) M
abscessus 7+ Aol X85 Fr F AEE 4L GV
Bfel ek ATz wg SRk (1), meb 2 FAo
A= F FUolA S7tska M. abscessus 73l
A, A=A, lehA, AsielA], WejshH
ZYeol|l A M. abscessusl 23 == A2
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°olF % 53] RGM< AA &F FF(slowly growing
mycobacteria, SGM)°l| H|3}] B Ado] okgl Rlo g <
7 Qo M. abscessusi= RGM ol 4 B]alA HYA]o]
73l cystic fibrosis SHALF o] AstE Al A 4]
Zysl A3kS Aoy Fo] Barxal ) 4, 14, 15).

M. abscessusE V]33 NTMS] 79 d3} 2 =0l gk
Aol mEw HAS S} Fre) M. abscessus= MACH
ge] 2 o] AR EAeA FeE wFehe A
o7 AolalR o, AFHO R M abscessusi= AFHE

[l A =2A Z2HAAT 4 16, 17). o]AF A7 M.
abscessus7t G Aol A HHH o2 Al A 4
S A9 SETR: A ST (18, et Ao}

T2 EASHE NTM g2 493} 534 192y
o FAte A sk wed Al AE Ed
A =] AF7F o] ARl ® AZE AL Q) (19,
20). Rk ofel @ 91% FAR O FAF ol F3ho]
Aigah Ak Aolel 47 sl Aud goe T
3] F7FslaL o] A EAS= M. abscessus7t T 5
G @A 8180l 4ae dosls Aow oAy
o} (8,21).

Hem gHge] #eldl Q)
&2 AR 1A FEAE E“E sho] o
Aol WS 7L vk Zloltt (13, 22). wehA A&
7} AAE = A7 v sk, ojeg ¢4 g
Ql=o] A=t M. abscessus®] A5 F7MA71E FAA
alez ZgsHA "t (8,23).
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;

abscessus X492 7}
7ol 3}AY

2. M. abscessus &Y

19384 Da Costa Cruzell &J3ll M. abscessus2] 35 7+
Zo] Hx2 RIEAT 24). =3 WY W M. abscessus
o] 7492 19753 7|H o R g el vh A
7} % o] YERE "post-surgical infection"2] ZEH H
7b ool H Tk (25, 26). WRE ofuEl 19744 1975
ol Z A Barcelona®} Spainol| A M. abscessus 73]
Ao g WA= 1 A T d AREHAY
merbromin BF-AE Fake] AutE k= Ao WKt
(27). 21 ¥, 19853 gentian violet?]] &J3}] U] =& ¢F
o ek wAgo] HarEglor 1990 thell= <A
T, Ao ok HAF Fke =5 A AT (26,
28). 1} M. abscessus= TH FAAANE AL 5

Qe 58 A Y] wEe] WaArt 271E B
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5572 498 5 etk 42 dukiAE o A
(11, 29). 20001 o] F-oll YT M. abscessus 7l o
2 Abellsl G grete] ol el A Table 1o £}
a5t tieke NTM 0l oja A8e Fel} o
RasgEd AAAe) A7ARE S uw, A4
NTM #HZ 3 AR F M. abscessus 73l <k A3k
el=re] A5 5% PIRhE AL A= 20~30%
el we uFe A4 o

M. abscessus 7Fgel <Jgk
% g Dol wel
ok (32, 33). 91, ) o=
abscessus®l| 7+4 o] w} st
2 Ao A F2 T
o] Astd gAel A= -
] g, 72784
bk 1 S YERAT (7, 14, 17).
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3. M. abscessus ZE0| st =39 Ho{ HA

M. abscessus2] colony B H|= ZA| smooth colony (S
morphotye)2} rough colony (R morphotye)2] + 7}4] %&

Jo2 s 4 Utk (34, 35). ol#fe xdEPF Y ws)
o A A| ¥ (macrophages), 7| HHA] FIAE O] Tk

i

& AEE o] 83 A AP vhe2 A HlY
A 71t A4 BaEflen, Hx S typee] M.
abscessus W7} A& 0% AE W 7]AY5HHA R type
9] variant® == Ao2 AR Tt (36, 37). R
type2] varianti= A3t £l glycopeptidolipids (GPLs)”}
79 ¢l FEE tumor necrosis factor (TNF)-, interleukin
(IL)-6 52 ¥5FH cytokine2 U Zo] F=sle] Azt
& ATHSS 427 S typeoll HITk] F2 HAEE
UERNIL A2 U H<&5(invasion) TH o] Hold Ao=
a2} (33,38, 39).

WSt M. abscessus XA M2 52 WA Hlof
717l et AFE AR, A4 W} AlxE w7
’d 34 W<, pattern recogmtlon receptor=4] Toll-like
receptor 2 (TLR2)$} dectin-1S 53 21 &A1Y, B-defensins
¥} 2+ antimicrobial peptide, TNF-a, interferon (IFN)-y,
IL-12, leptin 59| cytokine©] o] WS¢ Fo vt &
AT (33, 40, 41). L 2J9%= B cells¥} neutrophils 5-©]
WojH el Fojahs Zlo® RaEITh (41~43).
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Table 1. Nosocomial infections and outbreaks due to Mycobacterium abscessus after 2000s. Number of subspecies caused by M.
abscessus infection was recorded according to the each reference, regardless of the present criteria.

No. of prevalent causative species

Years Incidence Source Regions Reference
M. abscessus M. massiliense M. bolletii
2011 Outbreak Nosocomial infection 3 Carolina, USA. (90)
2010 Casereport ~ Cutaneous infection 1 Japan (ChY]
2009 Outbreak Respiratory infection 1 Korea @
2009 Outbreak Respiratory infection 4 France 92)
2009 Casereport  Post-surgical infection 1 Texas, USA (20)
2008 Casereport ~ Cutaneous infection 7 Sweden 43)
2008 Casereport  Sepsis, lethal case Italy 93)
2007 Outbreak Cutaneous infection 20 12 Korea (52)
2007 Outbreak Respiratory infection 28 Sweden (12)
2006 Casereport  Transplantation 1 Canada 94)
2006~2007  Outbreak Post-surgical infection 74 70 Brazil (20)
2006~2007  Outbreak Respiratory infection 55 Florida, USA (58)
2005 Casereport  Post-surgical infection 1 Ohio, USA 22)
2005~2007  Outbreak Post-surgical infection 18 Brazil (95)
2005~2007  Outbreak Respiratory infection 65 2 59 Korea (52)
2004 Outbreak Respiratory infection 30 11 9 France )
2004 Outbreak Respiratory infection 1 France (48)
2004~2008  Outbreak Post-surgical infection 5 21 19 Brazil (92)
2004~2005  Outbreak Post-surgical infection 1 11 8 Brazil (21)
2003~2004  Outbreak Post-surgical infection 5 Weston, USA (94)
2001~2003  Outbreak Respiratory infection 13 Israel (13)
2000~2005  Outbreak Cutaneous infection 43 Texas, USA (96)
1999~2007  Outbreak Respiratory infection Texas, USA (70)
1999~2007  Outbreak Respiratory infection 26 7 2 Texas, USA (69)
1999~2005  Outbreak Respiratory infection 25 8 6 Netherlands (19)
1997~2002  Outbreak Respiratory infection 5 Israel o7
1997~2007  Outbreak Respiratory infection 119 Westhern Europes 98)
1997~2007  Outbreak Respiratory infection 25 13 6 France (620
1996~1999  Outbreak Respiratory infection 15 France “)
1994~2002  Outbreak Respiratory infection 20 Texas, USA 30)

4. M. abscessus =59 HA}

M. abscessus= Runyon©] 738t NTM % rapid grower
(A 472 =M (44), Moore2} Frerichsell 2]3] 1953

dol Agow Wy FRAs b B4 R wgn

o] s 5 FoldA EEEer, HxE 3}
ol Held dFE dA EF TT(ATCC 19977)2 A}
|H L T (45,46).

M. abscessus= 1972374 M. chelonae subspecies

abscessus = B E Lo, o] F- 19920 7ML Y



20

ol W&t M. chelonae?t M= T2 f#Fo=2 A
@7). ol #F2 BF5 T3l M abscessusol 2|3t
H@ge] B s gotdt = A HaL, o= M
abscessus®] T 8/5 Q1Aek= A7 HATE FHE AT
o] 9|3} M. abscessus (sensu lato)= rpoBY hsp65 -7 A}
9] genotype®l] W2} 3702] subspecies (M. abscessus subsp.
abscessus, M. abscessus subsp. massiliense, M. abscessus
subsp. bolleti) = =% ATE (48, 49). 7L ©]F, Leao &
2 Bacteriological Code®l| W} gt 3125 483l M
bolletii®t M. massiliense?t 2] species®= FLE F°
O, M. abscessus group< 'Mycobacterium abscessus
subsp. abscessus'$} 'Mycobacterium abscessus subsp. bolletii
= 5 719 subspecies® =0 oF ol TS A7)
SFATE (50). LY} sodA, erm(41)S E3HSE o2 house-
keeping gene®] 71X EE EA S A3 M. bolletii®t M.
massiliensex= 84 08 A%k 2pol & YERARIAL &
A= M. abscessus (M. abscessus sensu lato)ys M. abscessus
sensu stricto} M. massiliense, M. bolletii®] 371 & &=
= oFFo R WHFEkAL AT (49, 51,52).

H A S-S UO7]= M. abscessus group®l &8 7%
o] B¥ = vghel Ao upe}t =2, F4 of =
9] w7 ol M= M. abscessus subsp. abscessus7} 50% W],
M. abscessus subsp. Massiliense= 30% W<, M. abscessus
subsp. bolletii= 10% W& AA|sH= o2 HalF il
AT} (4, 53, 54). o= M. abscessus subsp. abscessus<}
M. abscessus subsp. massiliense?t ZYZ} 50% W= H|S:
BI, M. abscessus subsp. bolletii'=" "4 =87 HIL= )

t} (7, 52).
5. M. abscessus HIQF Gl M5ISHE M A

M. abscessus= 12 A Alftolm] AR Axe} 7k
& 254 AR AR i A SlelA Eetel R s
o=
e

E o] ot} (50, 55). o]H EAL A K

¢

A= AA lipid 4352 85%
o] It} (37). ]2l & GPLs> That sholut YAl o
A&et = %S biofilmsS FAsI] AEsH=H By
< o A ATt (56, 57).
W3 M. abscessus= ogawa B XA 24~37C=E 3~5
A7t 9| %= ™ nonpigmented colony’} #HEE = 57 o]
o

$)©™, alkaline phosphatase®} pyrrolidonyl arylamidase, 5%
NaClell thallA] tolerances WEFATE (35). 53] 68l A
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9] catalase, p-glucosidase, p-galactosidase®l] THa|A] LAdwt
So YEhlE v, 42T -E w-88k4 E8H, nitrate
3k 5o} sodium citrate ©]- 85 A= SANSS
Uehle} (55). 1 ol dt A=Al Asleky A}
= I F o] Azte] AaHY] wliEe HolE 54
k] A7IME BAE Eg BRI WHol
4

off o] &=L gtk

r

il

6. M. abscessus subspecies 573 2 ZtHEZIC

Shakato]l FA4 3 Adol= poBS} hsp6s AR
7NIMEE EA ek el 7P HAoR o] gEar gl
om, Ayt ow b i1 ol 3% ol 2w F
el A= 1.7% mwke] op g o] EA)gktt (49, 58~60).
upeba] olefgh HE o83t mpoB TS SH3taL
Agt G4 2% DNA 2719] P38 vlaste] 54
S}+= polymerase chain reaction-restriction fragment length
polymorphism (PCR-RFLP) #-41Ho] F=2 o]&% 1l gt}
(61, 62). ©]9]o]| %= INNO-LiPA mycobacteria kit 165~23S
rRNA spacer region®] %3} SJuis o83 54 W
o] JHE oM, o] W A2 o] AAR W=
i A 7S 8T T AT (6)).

Htolli= -4 “doll A subspecies 7He] ZFo]7| H o]
+ locus®] variable tandem repeat region (VNTR) %= ]
23 one-step duplex PCR 715 o] 7W¢= oy M. abscessus
group W] #F& A&sta JEsiA AHEE + A&

7ol A= ATt (63).
7. M. abscessusS| |EsHE £

M. abscessusi= TRNA2] operon®] T copy= A4+

olw Aivke teAl s 4 540l 9

N
28). olglgt EAS A copyE 7HA = TiE-EY]
Alrtel vlal] @ A7IA gl EdWe)7t A& THsAd ol
=oe AL ou|git} (64). ol EAWM)E 1A
M. abscessus= X3 H2] W3S FEAA AS5AY et
Aol Zhe WA Ko, AfAl AL AFo]

7531} (65).

20093 M. abscessus ATCC 19977" %% 5ol th3l
AA FAAF 714 ENC_010397)] #41o] SmEAC
v, 1 A3} AA| genome®] TV oF 5 MbE, Bacillus
anthracis (~4.4 MB)9} F-AFSHAIRE 22 RGMOI| &8+
M. smegmatis (6.9 Mb)ell 1|3l & 22 7|5 YEhd

-
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t} (38). G+C S 64.1%°]™, °F 81 Kb prophage
7b =Rk vk Rk ofuel 23 Kb 2 Wi A4
A5 39S plasmid7t =A S o= Bkl EAsh=
U2 Ao =2 5E 434 32+ S (horizontal gene
transfer) S A F5¥ som BT 544
2, M. abscessus ATCC 19977"= o} 357] HAA A
Pseudomonas aeroginosa®} Burkholderia cepacia®] A
2 U Bfeta glon w3 s Eoke] o
23 FARE 53 Ao FZHAT} (66). ©3 M.
abscessusi= M. tuberculosis®} M. smegmatis Y7t o} 2}
Streptomyces spp.2Ft= =2 A8 AeAdS 2 o
(67).

F= 1) M. abscessus ATCC 19977"5 A|9]s}ar, &
A7A] Z 28702] M. abscessus subsp. abscessus genome
project2} 47112] M. abscessus subsp. bolletii genome project”}
¢b5 ¥ o] NCBI] GenBankell 5550 Stk

8. M. abscessus®| TICt} X|&

AN = D], M abscessus= T&7] AAANA o)
T E AL B|A] HEEA] o] el o] gk #H A Skole}al
W A& = ok L ol o] o] A, S, B
&5

o EAE it oz}, 71| WellA] wdde]

© Aore S st Add A, G,

A58t 7] mE ko] Fa st} (30, 68). -

w= FH-8k3] 9} )= 7143 8}3](Infectious Diseases Society

of America, ATS)SIA = NTM ZE o=z 213k o @ 3lo]

A7)Ee 2007350 M5 K8ttt (69). 8.oFs)

2P, AL Ao m 57 S4S Holal, @l
d

O
=
B4 W 24 % hiy 7)e

stHor AWY e T :
2 FFES Holu, nAESA o 2= At HAA
228k 23] Wl g1 Aol A, 713A] AlF ol A F
2% 13] Wi kAl A e A 73R W A 5
zA o] oAl 13] o Y, A B 7]EA|
Az Qo Al Bl o] Fdolofof gt (70). o]fdt W&
NTM #H &gk ojgk 7id @ 374 NTM 2 3kl gk
AABEATE (71). 1 o]l Her

o
=
R Aol e tiEt e M. abscessus H A3 HIEA] X &

o el Selsglet sheiete 4

21

1ol mj- =giAl X&) wiZel dA7IE A&7 glo
A WS ST M abscessus 3330l 9§k Sdo] of
SSAL §5 A 27o] opatsle A3 ARE A

2bsh= Flo] dnkHolt} (6, 72).
9. M. abscessusQ| YN Za4d U X2

M. abscessusv= -9 A9} 12} A Al
A& B2l (28). Yt clarithromycin®} amikacin, cefoxitin
o teiM e TS YEH, T em(dl) Ak
EA7F ERIEEA clarithromycinol] ek FrEwigdo] &
HE AT (73, 74). °12F €8 M. massiliense= =73
o] WFAL X 9F9kal amikacine™} cefoxitin BWF oYz}
imipenem} doxyclineol] WA % % 7HpAdo] YRS
t} (8). M. bolletiii= M. abscessus2} 7°] erm(41)S F-3A}
5 EA3t o] clarithromycin®] FE=UAS Holo,
o] Al tisi e ES WS vERIT (49,
75). WEkA M. abscessus subspecies®ll W} YA 7
d Ao A 2 ZfelE Holal glow, U3t subspecies
2} siriebs 7t A o] MR HE g e
2 st 549 14 AAPE ST (51,76, 77).

ekl e} v =7k dts] = clarithromycin 22
azithromycinS- amikacin, cefoxitin, imipenem 52 478
FAA e} A 2~47E R AREE AS AAEkaL 9l
(68, 69). 1}t AFE FAAE FFolA Fo1d HE

&

|2hA QA PAIEE BHE wolA v
3.

Of

(

PHT 5ol FAIZ oldF ATE PAA AL ]
2 A% o, AnTIRke Agsiehs gl
a7h Aol dE A7E of7x mag 4 g
(6, 78)

A2 oA HBargl wvle| W=, M. abscessus 23k

o] A 8AHLe HEE amikacing XS
FAAE T8 AR AHESIS o, cefoxitin
(e}

AFEEA] kLol = B EhaL 65% AR A& A

-

aminoglycoside

t} (9, 10).

ollo| = A= FAAE M. abscessus ¥
d714 # A=
o &34l metronidazole (79), W1 X Fol AFEE=
clofazimide (80), THAUAd ol <28 Hol& linezolide
(81)%} tigecycline (22)> M. abscessus®ll W3l Algd U] <F
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Table 2. Antibiotic susceptibility of three sub-species belonging to Mycobacterium abscessus group and the related mechanism to each

antibiotic.
Agents MIC (pg/ml) of type strains % of susceptibility
Aminoglycosides 1 OS;§6T 10(8:51;7T loggf 17 abs]cveI:vsus mas_?i/[l;'ense
Protein involved MAB_0951, 2-N-acetyltransferase
MAB_4395 Phosphotransferases
Resistance mechanism Target modifying ezyme, rRNA mutation
Susceptibility Amikacin 16 16 16 94 95 100 100
Tobramycin 95 0
p-lactams
Protein involved MAB_2875
Resistance mechanism Cell envelope, mmpL, Peptidoglycans of the morphotypeschange by 1,d-transpeptidases
Susceptibility Cefoxitin 50 100
Imipenem 85 85
Meropenem 8 8 16 50 100
Cefoxitin
Macrolides
Protein involved MAB_0856cM erm(41) gene, 23S rRNA metyltrasfrase
AB_2297
Resistance mechanism Target modifying enzyme, Peptidyltransferase region of the 23S rRNA gen
Susceptibility Carithromycin 0.25 0.25 0.25 83 95 100 82
Tetracyclines
Protein involved MAB_3773c
Resistance mechanism Efflux pump, Tetracycline-specific efflux transporter genes, tetR, major facilitator superfamily (MFS)
Doxycycline 8 2 1 90 17 0o 27
Susceptibility .
Tetracycline 92
Oxazolidinones
Protein involved MAB_2811c  Folate synthesis
Resistance mechanism Target modifying enzyme, rRNA (77n) operon mutation
Susceptibility Linezolid 93
Quinolone
Protein involved ﬁﬁg:ggég’ DNA gyrase A
Resistance mechanism inhibiting DNA replication and transcription
Ciprofloxacin 8 8 8 44 42 0 80
Susceptibility Levofloxacin 91
Moxifloxacin 73 70
Sulfonamides
Protein involved ﬁgg:?;iz’ Folate synthesis (FolP)
Resistance mechanism  Competitive inhibitors of the enzyme dihydropteroate synthetase (DHPS)
Susceptibility Sulfamethoxazole 89 0
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A 45 AR SEAAE ) 7 Aol A $4a
Fiteo] Lhehgort @A A 4HE AT 1)
3 vigk Aol ()

10. M. abscessus®| &N H4d LA

M. abscessus®] macrolide Al Ao djgt =8 W
73 7132 23S rRNA 382 W] 3 = 0](A2058<F
A2059)% 3l 7] WS Hol7]|%w shr o]elof| k= 238
rRNA methytransferase s AJd3h= erm(41) 2] <
&l 23S rRNA f+314+9] V domain Yol FA)3}= adenine
ol post-transcription methylatione AlAH FEUdS do
Zith wEha o] 3t macrolideE 7HT-8& IRAAZ A7)

2O RS, fE] B} okt (83, 84)

Iy F2 ) Bao] wEW M abscessuse] S,
Z71°] clarithromycin®ll W& HTh shjebe 794
9 A8 a5 YeERIT (83). ¥ olYE M
abscessus®l EAT= erm(41) AR 2] gk fEulAd o]
clarithromycine A A}l Al A& o7 FolgS uf
I A8 gl gt S A=A A= of
A7k s qtdE vk §lvt 9, 85). 71 9fell dAA7E
A W& F M. abscessus2] FAA WA 7AiM =
Table 20 2.2F5}3ITh

M. abscessus Q3-8 ol digh Al Ul oA 7
T4 A AA in vivodl Y X85 @} B
Aol BAHJTE (86, 87). 27k ol F StLb= in
vivo?] 739- A& W A mono-therapy & 7|02
g Aol oh7] ol A FoIdk A 7re Aot
Sof 71918k o2 & 4= 9t} (80). 53] M. abscessust
AA e HAFAE W AE el EAEH7] witel] Al
¥l ofAl 7 AE W S dlEE 5 gl
Al FA4E FA8A Fol et 2 Gl tE
AT (88, 89). T3k M. abscessus®] GPLs< bioflim=
Aot oM AT W ofAl A ARl A o
Ho] sgAle] WS YERNEE planktonic AEIY
oF mlashd e Al il e Aake v e
T AU (56, 57). WERA M= AR U AAME
3l minimum inhibitory concentration (MIC)S &3 A <]
G970 R2 o83 A5, o9t &> M. abscessus® &
S | oF 31 53] macrolide AlA2] A9} T}
A o] W] Al o7t sttt

4o ot ¥

o oX 2 off b

23

AA M. abscessus HH 2] A FH= THE NTM &k}
ARl macrolide A|Fe] FAAE 7INkOR Sfal 9)
gk A8 A teol A58 A=
gajofo} Gek o Aol @0l Yom, A 4T
E 9] T2 NTM @ 3ol nls) vl Azx3ich dA)
TMA %= M. abscessus2] X5 @3] tft A= vf$- 1
3 Ao, A5 a8S IO Fo|7] fJEiA=
&4 AF7F L3l 53], M abscessus 4
24 S ds falixde A Fdel e gAY
A S W 73S olalshs ATF WAl A
gEojol gt vl Sujell A= 2]l sl oA
O = M. abscessus | AZHe] WA NI} AA 8] 57| of
ol eldte] o] WA, 7dd, s, g
& ol gk kARl 54& vetele= slo] Fasith
olelgt A+ ey WE7EA] B2 Alglo] Qe n
T M. abscessus 7¥a ol TI3lA % 3l
o] X8 WS mle] o Ssk=t 2
shate] W delel Eejwrae] 54 AT
g A= A B ARE JleeH @
Aoz 7|y
ol 2} M. abscessus H|AZk]
= o] 2«

o.
o,

o £ b Y R
o,

=4
=

=

A A7 &
Yol Al M. abscessus
714, A9, ¥y
T3 T =
Al

o g

I
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