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Respiratory Review of 2009: Nontuberculous Mycobacterium

Jae Seuk Park, MD,

Department of Intemal Medicine, Dankook University College of Medicine, Cheonan, Korea

As the prevalence of tuberculosis declines, the proportion of nontuberculous mycobacterial (NTM) lung disease
is increasing in Korea, The combined use of liquid and solid media increases the sensitivity of mycobacterial culture
and shortens culture time, Because NTMs are ubiquitous in the environment, NTM lung disease requires strict
diagnostic criteria to prevent over-diagnosis of NTM lung disease. Mycobacterium avium complex is the most
common pathogen of NTM lung disease in Korea and present in two forms: upper lobe cavitary and nodular
bronchiectatic form, Decision of treatment of NTM lung disease depends on the infecting species and overall
condition of the patient. Because medical therapy requires the use of multiple drugs over 18 to 24 months, surgery
for localized disease may be useful for those species refractory to medical therapy.
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SR ot} E A E-4 (restriction fragment length poly-
morphism analysis) 52 ©]-&3l] B} w27, 28l

Fato] vjad ikt 1S FAY & A =HA

it AR AR AAAIE Bol o] &
sto] k=t ok 717bo] A%t ofve} U ikt
AAEA A & 22pA] b= o] vk, A AE
ol-gste] g wiFd A9 i 7IRte] w5 it
ofuz} A AJellX= kA o= ikt Ee] Al
7397} @ol w]=-gH-8+3](American Thoracic Society)
7hol=glRlo M= A 2| e} AAY RS FAlol| o] 85
gkt ke Axstar o, ey AAuiE 1A
wi <ol BIsf ]k FAIRIZE B ]| -2kl
A= oA g ol §HA FBtal e Aol

o] =it 1,083719] 5F7] HA9k 8171¢] H|EF7]
AAE BAPAMGT)e} LA A (Ogawa) EFoll HE
ato] kst Akt wjkell AAuiAIf ALAuRA]
o] 845 H7Fskolrh. AAMEA] B LAElA]ellA 3}
Ahto] WA Ay} vjAY PtS SolHow
SESHE PCRe AAJste] A3t v 2s)] ats &
“gatsict.

o] AEEe 7 WA B AR A 13.8% (235/
1,764)9 0 HAuA e HEEL 12.3% (212/1,764),
AR S] HEE-L 7.8% (138/1,764) 2 HAuf#| <] 7
ZEo| AR HEERT =8k} o17A oA 2
o] wjE A=l 5971(64.80%0)2 AAN o} A A] BT
oM wikERon 317(34.19%)& AAE|A|MRE, 17
(1.196) SLANA oARE v =Tk, 144734 ollx B2
&) grkto] wiE =T 5671(38.9%)& A x|} A
A A] Bl v 6671(45.8%)2> HAul ]l
Ak, 2274(15.3%)2  LARA]olM Rk B FE AK(Table
1). Fikte] et AEAIE AR 79 10.6Y0]

AL, AR ] 7B 31|t A L HE

Table 1, Recovery rate of MIGT and Ogawa

Culture system MTB, No. (%) NTM, No, (%)
MIGT and Ogawa 59 (64.8) 56 (38.9)
MIGT only 31 (34.1) 66 (45.8)
Ogawa only 1011 22 (15.3)
Total 91 (100.0) 144 (100.0)

AuhR|e] ¢ 9.5%QaL, AR S 8.3%ck.
o A7-o] A= ikt wi Akl QlolA AAulA|
7b DA A ET 9I7EE T} =0 vjRARES SEAE
RS HojFrh, et aAlulR|eh AAulA] g ZollA]
¥ Aghs e Qo dgAle] 3¢ WAzt 2.9
= A%7 o g it vjofzdAlelA] HAu) ]9}
AR Bl HEte] vjFehs Alo] 5 A2 A
Zrgey,
2. An official ATS/IDSA statement: diagnosis, treat-

ment, and prevention of nontuberculous myco-
bacterial disease

Am J Respir Crit Care Med 2007;175:368-416',
Askgre Al Bl S22 3] vigol e 2
< 3F7) AAM A3te] AEHH HAFHolztaL 3

Table 2, American Thoracic Society Criteria for the diag-
nosis of nontuberculous mycobacterial pulmonary disease,
1997

MTB: mycobacterium tuberculosis, NTM: nontuberculous myco-
bacterium; MIGT: mycobactria growth tube indicator,
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Clinical criteria
1, Compatible symptoms and signs
2. Reasonable exclusion of other disease
Radiographic criteria
1. Any of following chest X-ray abnormality
Infiltrates with or without nodules (persistent >2 months or
progression)
Cavitation
Nodules alone (multiple)
2. Any of following HRCT abnormality
Multiple small nodules
Multifocal bronchiectasis with or without small lung nodules
Bacteriological criteria
If three sputum/bronchial wash results are available from pre-
vious 12 months:
1, Three positive cultures with negative AFB smear
results or
2. Two positive cultures and one positive AFB smear
If only one bronchial wash is available:
1, Positive cultures with 2+, 3+ or 4+ AFB smear or
2.2+, 3+, or 4+ growth on solid media
If transbronchial or lung biopsy
1. Any growth of nontuberculous mycobacteria from
tissue or
2. Biopsy showing mycobacterial histopathologic features
(granulomatous inflammation or acid-fast bacilli smear)
and one or more sputum or bronchial washing culture
or
3. Any growth from usually sterile extrapulmonary site
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Table 3, Criteria for the diagnosis of nontuberculous myco-
bacterial lung disease (American Thoracic Society and
Infectious Disease Society of America, 2007)

Clinical (both required)

1. Pumonary symptoms, nodular or cavitary opacities on
chest radiograph or HRCT scan that shows multifocal bron-
chiectasis with multiple small nodules

2. Appropriate exclusion of other diagnosis

Microbiologic

1. Positive culture results from at least 2 expectorated sputum
samples. If the result from (1) are nondiagnostic, consider
repeat sputum AFB smear and culture or

2. Positive culture result from at least one bronchial wash or
lavage or

3. Transbronchial or other lung biopsy with mycobacterial his-
topathologic features (granulomatous inflammation or AFB)
and positive culture for NTM or biopsy showing mycobacte-
rial histopathologic features and one or more sputum or
bronchial washings that are culture positive for NTM

4. Expert consultation should be obtained when NTM are re-
covered that are either infrequently encountered or that
usually represent environmental contamination

5. Patients who are suspected of having NTM lung disease
but do not meet the diagnostic criteria should be followed
until the diagnosis is firmly established or excluded

6. Making the diagnosis of NTM lung disease does not, per
se, necessitate institution of therapy, which is a decision
based on potential risks and benefits of therapy for in-
dividual patients

FeL 735 28] viFHoloF it A, AEE e T
g7 Z1RAA RS ol A2 71EA] AR A
Sk Aol 2+ o)de] = FrdolHA] o] &
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47184 HAYA 5 Ak Folyg e 23A
Aol ol & Wt 7Hdel sk Sk sled
A1 13] o} At 7]8A] AFHollx] uljeke] Aol
A el #H |z A v as ghrkato] wiy]
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3. Clinical significance of nontuberculous mycobac-
teria isolated from respiratory specimen in Korea

Chest 2006;129:341-8"
At g v gkt 1005 oo v
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gk dgo] Jom el wt HAEdks dov)= WA
(pathogenicity) 53+ thaict, 12]a Aol wlel =2
AEHE HAY ikt &3k vtz eyt of
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Table 4. Frequency of 1,548 NTM isolates from 794 pa-
tients

Organisms Isolates Patients
(n=1,548) (n=794)
M. avium complex (MAC) 491 (32) 219 (28)
Mycobacterium intracellulare 261 (17) 108 (14)
M. avium 230 (15) 111 (14)
M. abscessus 442 (29) 141 (18)
M. fortuitum complex 268 (17) 217 (27)
M. gordonae 188 (12) 84 (11)
Mycobacterium ferrae complex 52 (3) 48 (6)
Mycobacterium kansasi 27 (2) 14 (2)
Mycobacterium szulgai 36 (2) 32 (4)
Mycobacterium chelonae 29 (1) 25 (8)
Mycobacterium celatum 12 (1) 11 (1)
Mycobacterium gastri 2 (01) 2 (0.3
Mycobacterium xenooi 1(0.1) 10.1)

Data are presented as No. (%).
NTM: nontuberculous mycobacterium,

Table 5, Etiology of clinically significant NTM lung infection

Definite NTM  Probable NTM Total

Organisms  lung disease  lung disease  (n=195),
(n=131), No,  (n=64), No, No. (%)
M. avium 66 28 94 (48)
complex
M intracellulare 42 14 56
M. avium 24 14 38
M abscessus 52 12 64 (33)
M. fortuitum 4 17 21 (11)
complex
M. kansasii 5 2 74
M. chelonae 2 4 6 (3)
M. szulgai 1 1 2 (1)
M. celatum 1 0 1 (0.5)

2002156 20031 371A] 79478 2] Shafol| Al 1,548712] H]
A3 rkto] AESEJEE M avium complex (MAC)
7} 38%n= 71 Bkl M abscessus7} 29%, M, fortu-
itum complex?} 17%, M, gordonae7} 12%0l4 7A&E 3]
tH(Table 4),

e vAY hkto] # WHe| Wdwo R Xldta)
T /IEoRE vSERse) Aulee wES o
definite NTM lung disease® ZIes}3L, v]=rg-5-5+3]
o) Zlgrlee BEaA A W | A B
8}3](British Thoracic Society)?] d7]|&' S w&g
] probable NTM lung disease® Z&s}ict. 571 4
AoA vlAs Fikto] HEH 794782 A} FollA] 131
H(17%)2] ZApito] definite NTM lung disease® ZTHE]
Az, 6478(8%) 2] 3kx}7} probable NTM lung disease®
= AekTable 5).

v Al hkt Hdgke] At FolA 7Y E3t Al
MACOZ | w2 ahkt oAk 4808 243k
1 o|oJA M abscessus7} 33%% 1 T2 2FAISHSIT]
2]l o] ¢ite] Aol w2 357N AEH A}
o] oF 250rte] v A ikt wAgho 2 ZtkE i), 1]
A ikt HEgke] Ulwt xS Aol w2} afolE
Hol=d| A7t dE M= MACH] o|o] M kansasii7}
T WA &gt v As) hkt HEske] Aol vl
O-gulel= MACY o|o] M abscessus7t T HA|E &3

Ay,

Table 6, Pathogenicity of NTM species isolated from respi-
ratory specimen

Organisms NTM isolated NTM lung ds
pt. No. pt, No. (%)
M. avium complex 219 98 (44.7)
M. intracellulare 108 56 (51.9)
M. avium 111 38 (34.2)
M abscessus 141 64 (454)
M. fortuitum complex 217 21 (9.7)
M. goraonae 84 0
Mycobacterium terrae 48 0
complex
Mycobacterium kansasii 14 7 (50.0)
Mycobacterium szujgar 32 2 6.3
Mycobacterium chelonae 25 6 (24)
Mycobacterium celatum 11 19.1)
Mycobacterium gastr 2 0
Mycobacterium xenopi 1 0

NTM: nontuberculous mycobacterium,

398

NTM: nontuberculous mycobacterium,



Tuberculosis and Respiratory Diseases Vol 67, No. 5, Nov, 2009

ol M kansasii B23F

[eJR A 4N =21
2 =5 wAse E?&J ] AD}(Table 5).
o Rl £ aht Fu AR A el §
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o w}t HWWHE fehs W] 2t Aol

MACS} M dbsceasus M kansasii7} 7AZE YL 749 1)

A3 shrht Hdgte 2 2k vhsAdo] AANE M for-

tuitum complex, M, szulgai7} 7AZEERS ¢ v 243)

Skt g @sle] 7sAdo] He AL & 4 Qrd wak

Figure 1, M. intracellulare pumonary disease of the upper
lobe cavitary form in a 72-year-old man, Chest radiograph
shows thin-walled cavity in the right upper lobe,

A0l o9t eR 4EF M gordonae, M. terrae
complex’} AZERE 73 H@dge] Yolite] 7FsAlo]
A9l §2& & & Uck(Table 6).

o~
T
4, d|Zs i HASo| Tt X2

gk ekatsl 4] 2008;74:2:120-31°,

SF7] A BIEAY rlato] vl Tl
Q|31 e 120 et v 2e P sldso Hg
5]‘:'4 55 ARkl v 2d rkte] SRl wet A

Bapo] therk, o] Rl EAel w2 G
]é_‘iﬂ; 1, MAC, M, abscessus, M, kansasii 9|748+2] ]
aiel AUARE Aa gl

1) MAC m|Zgt

MACE 3 A1z o= vl 28 it ddete] 71 &
sk etk M avium™} M, intracellulare 5+ 7VA| 1t
Fo] MACO| &8t A mvt ol §-of SHelx 2tol7} §l7]
o] MACS 2 A5l ¢t} MAC HZ&ge Aty &
&3 (upper lobe cavitary form)¥} 24 7|88
(nodular bronchiectatic form)2] A2 th& F 711 dA
)5]-.% 71.‘:];]_ /\1—03 —‘—553(F1gure 1) E oan 7]@9]
%d I 2FEo] e T ol BN F

B, 9 ARG, Tl A2 5 S Ree
EH B 7HAAL o ol2dk FHje] MAC Hdde A%
2 8 ghorl 1~2d ojufell eI 3] 2] o}
o} APgo =z RPsit) A4 7| HA A5 (Figure 2)2

of

S,
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O

=g uug

Figure 2, M. avium pumo-
nary disease of the nodular
bronchiectatic form in a
47-year-old woman, Chest
radiograph shows a multi-
focal patchy distribution of

small nodular clusters in
both lower Ilung zones,
HRCT show small centri-
lobular nodules and bron-
chiectasis in the both lun-
gs, especially in the right
middle lobe and in the lin-
gular division of the left up-
per lobe,
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Table 7. Treatment protocol for nontuberculous mycobacterial lung diseases (Korean Academy of Tuberculosis and

Respiratory Disease, 2005)

Drugs

Organism
Doses

Surgery
Duration

M. avium complex Clarithromycin 500 mg bid

Rifampin 600 mg (450 mg, Bwt <50 kg)

Ethambutol 25 mg/kg for 2 mo,
then 15 mg/kg=streptomycin,
considered for severe/advanced
disease

M abscessus
15 mg/kg and cefoxitin 200 mg/kg

(max 12g/d) or imipenem 750 mg tid

Clarithromycin 500 mg bid and amikacin

Consider resection for
localized disease if
isolates becomes
macrolide resistant

Until culture negative for 1 yr
based on monthly sputum
cultures

Consider resection for
localized disease

Oral antibiotics for prolonged
duration along with parenteral
for initial 2~6 wk for sympto-
matic and progressive disease

18 mo (culture negative at
least 1 yr)

Not routinely indicated

M. kansasii Isoniazid 300 mg

Rifampin 600 mg (450 mg, Bwt 50 kg)

Ethambutol 25 mg/kg for 2 mo,

then 15 mg/kg

Zd olde) mFA oPgelr] EEe, YKo /1A
Agho] WAEA) hr), 2 S A A
< st o 4S5 shitel AdA AES Holn A
FEYol Hjshe] W&l eld 23, AR
HskE #Eat] H3) 5~ 10d Hxe] A7z F43E
o] Bash] Sk,

MAC #|&%e] X5+ clarithromycin E=5 azithromy-
cin, rifampin, ethambutol & 43+ Al| 71A] 2HA1E )
et Fofeitt, aEja Aw = oY e IS 5
= T 9 HESs 7 Sl 2] Y F
streptomycin <-F= A#stof 3t} X7 7|7k 2
Wapg Alo] ool F At 1214 ot of ARas
Zo] PAEKTable 7).

2) M. abscessus & 41&5 MZE H[ZAH St

A& A7 1A ilatel o3k H gk
abscessus, M, chelonae, M. fortuitum A =20l ol&) 2
R}, o] = M abscessus7t HAZHS Ao 7= QT
o] 80% o)’d-& AABIAL M, fortuitume] 15% H%= A
gtk S Y RAY rkat HEEe S ol
HIE AR} o delx] &3] sk WA 2% MAC 9
Zgke] 24 7AASFSE FARE A0S Bl
= FR}3= M abscessus WAe] X7 clarithro-
mycin <
nem 3 9 AREE A ARskaL glom 20059 tf
a8 gl 5573t5] o] FaARldME o adR A

oo

O
—

roof o

=

2 azithromycing amikacin, cefoxitin, imipe-

=
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|EAcH(Table 7). Amikacin?} cefoxitin & Z58& I
A 2~ 187 HIASIE 3H, ARA 1S
Btk ey vjd S T AIZ ol FF
& YA ABE A7RE AEGSP = S M absces-
sus AL W4 2 gqke 8 7-51E o|F7|7} ul¢-
ojgl¢-B = Wwo] metd A9+ HdAleS st
B3k W2 Sfelld o] AA3] Hegstr] wliel 54
o] ABA| %L FFo| §lE 1P Ak Ae A
HlE X5E AlReHA] ¢l e #HEshe o] Ay
7% it

3) M. kansasii H|Z!&t

M, kansasii B8k QU MAPAEH 7o) 5
Ad 7 w9 FARIE 90% o)de] FalelA] Aol 3
o] skl FF2] Yol HAS o vlsl kL 9] #H2A
o] #go] Yélt}, 2 F= isoniazid, rifampin, ethambu-
ol Wi Fofgitt, X5 7|7k 12709 Fehe] v
A 77He 2gste] BE 18709 X853 ck(Table 7).

5. Surgical treatment of pulmonary disease due to
nontuberculous mycobacteria

J Korean Med Sci 2008;23:397-401"

w29 gk dgke A7) bl B3t okEAlR
ol 27913 ARl AafAt A A9} Bo}
Wilo] FHElo] & A% 547 Aze] o ne)
Hol St o] mReME H2(2002~2007) A& &
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Table 8, Operative procedures and postoperative compli-
cations

Operation No. of Complications
patients (No. of patients)
Pleuropneumonectomy 2 0
Pneumonectomy 1 Postpneumonectomy
syndrome (1)
Completion 1 BPF* and death (1)
pneumonectomy
Bilobectomy 3 Pneumonia (1)
Lobectomy pIus.Jr 2 0
Lobectomy 11 Pneumonia (2), prolong-
ed air leak (2), BPF (1),
wound dehiscence (1)
Segmentectomy plus 1 0
Segmentectomy 2 0

*Bronchopleural fistula, TLeft upper lobectomy plus lower lobe
superior segmentectomy in one patient and left lower lobectomy
plus upper lobe linugular segmentectomy in one patient,

, M xenopi HAgo] 17g0|}
=gl 23 A= Wl uet °“'€XIE'E—
MG, ] A8FoRt ¢ ZIEJ Gl *ﬂ
2 3 F5A o] Yolx

g o, g A 2 G

TS 9 4 e R ohssh H Hﬂﬂﬂol
!

A& (segme-
ntectomy) EO] ol&HAUt. F= —511 FHZ2 89 (35%)
oA A=, HA-GE)Z 718AF7EF(bronchopleu-
ral fistula) W), 717+ F7] HHﬁ(prolonged air leak)
(1) So]t}. 149 s} 2 T =0 7 Apls}
ArhTable §). %4 :rowolgir% BEe B s
1~ o) gl S4lo] H3in), 5% F A A
3

52 328 97 1whd 5o A% Basse v A
W A ol TeEe v u 98 B
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A FollA AR Hufe EAb Sl e HAt

7hsdt A5 e Al 3 RS s A

o2 1HS ot Yot E3| M abscessusS 73
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