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Study for Clinical Characteristics of Nontuberculous Mycobacterial
Pulmonary Diseases
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HS Chung, M.D.*, YW Kim, M.D., YS Shim, M.D., and SK Han, M.D.
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Background : As the prevalence of nontuberculous mycobacteriosis has been increasing rapidly, there has
been recent advance in diagnostic methods and drug therapies for disease. Although the incidence of pulmo-
nary disease caused by nontuberculous mycobacteria (NTM) has been increasing in Korea since 1990, detailed
clinical description about the disease were very few. In this study we described the clinical manifestations, radi-
ologic findings, and therapeutic outcomes of nontuberculous mycobacterial pulmonary disease.

Methods : Medical records and radiclogic findings were retrospectively reviewed in 27 patients who were ful-
filled the diagnostic criteria of ATS guideline for NTM pulmonary disease between January of 1990 and Au-
gust of 1998 in Seoul National University Hospital (SNUH).

Results : Of the 27 patients, 15 were male. The mean age was 51.5 yr( £11.9). Twenty patients(74.1% ) had
preexisting pulmonary diseases. Among them, 19 patients had previous pulmonary tuberculosis. Sixteen pa-
tients{59.2% ) had cavitary lesions and the majority showed slow progression over 1 yr during follow up period
on radiography. Susceptibility test to standard antituberculous drugs showed 100% resistance to INH, 72.2%
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to RMP, 81.5% to EMB, 92.6% to PZA. The average resistance rate to 2nd-line antituberculous drugs was
66.1%. Among twenty-one patients(77.8% ) who received drug therapy over 6 months, 11 subjects were im-

proved and 10 subjects were aggravated. Of six subjects(22.2% ) without therapy, 5 patients were aggravated.

Presence of cavity and less than 3 sensitive drugs in the regimen were indicators for adverse outcome.

Conclusion : The nontuberculous mycobacterial pulmonary diseases in our hospital developed predominantly in

older patients with preexistent pulmonary disease. The results of antituberculous drug therapy has been frus-

trating and disappointing. To improve treatment response, different susceptibility tests and drug regimens for
different species of NTM should be performed. Also, diagnostic and therapeutic guidelines of Korea should be

made in the recent future. (Tuberculosis and Respiratory Diseases 1999, 47 © 735-746)

Key words : Nontuberculous mycobacteria{( NTM), Nontuberculous mycobacterial pulmonary disease.
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A (colonization)2ke] ZHE &l 1997d ATS7}
A AG71E'E Hg3te] A B (disease) &
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ol gle At 9e 5 AR F&old FF,
AN e oldazo] AU EL R GEH
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1549}, 23801 Mg o Ugtou 5 AR
AR okske] BAE QW 124, d¥lto] vl
Azl EA FEAY 39)E A Qstn R 27
oehE FEH oz FM3h

EA1% B4 Fisher's exact t-test®& ARS-319
I foeEe p<0.052 &g}
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Table 1. Respiratory specimens for diagnosis

92:d 14, 934 29, 94 109, 9593 89, 96d
8, 97\ 231, 98 33|, o vjAYE
Z BAE e s g Zeole 90d 29, 93
d 19, 94 4%, 95 5%, 96'd 1%, 971 13
4, 984 130]dct.

2. chd ExlZo] Bt sy

% 2779 o Bk 3 @ 159l Wi
& 5L5AI(+11.9) %k JG3A 4L 713 24
5(88.9%), MY 22v4(81.5%), #Y 87 (29.6
%), =R TFEH 59(185%), MEHA 49
(14.8%), =¥ 39 (11.1%)l%ct. Fdde 99
(33.3%)914 AU

3. TS fiE 380 AA

AEegs Ade 98 A8 AXE Ygel 2373
(85.2%)013131, o] F 128(44.4%)& i %
T gAdolx 35jo|A niAM S Wi g, 117
(40.7%)& =2 Fdoja 23]olit s ol
18(3.7% )& 7@ HHo N ©F gFAJoli Mg
M= 23lol wik F3, VX 39(11.1%)<
ZAANE AT 2AAA A v g
g Fdos ve} Adsiyet. o] F 18 By
2} #2A7AA}(transbronchial lung biopsy) &, 29

Sputum

Smear(—) & culture(+)x31 12(44.4%)

Smear(+) & culture(+)x21 11(40.7%)
Bronchial washing

Smear(+) & sputum culture(+)x21 1(3.7%)
Biopsy

Percutaneous needle biopsy culture(+) 1(3.7%)

Open lung biopsy culture(+ ) 2(7.4%)
Total 27(100%)
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Table 2. Underlying pulmonary diseases

Table 3. Radiologic findings

Underlying pulmonary No of patients

diseases (% of cases)

16(59.3%)

Previous Tb

Previous Tb & COPD 2(7.4%)

Previous Tb & 1(3.7%)
Bronchiectasis

ILD associated with SLE 1(3.7%)

Total 20(74.1%)

< ME8HEs ALY (Table 1).
4. MY wiFEs 3 SS9 MY

A8 HAgo] Sl AE 20(74.1%)02 o] F
199(70.4%)& #HZAN] 719Ho] AT}, dEx
BE WY ZA9Ut 14950191, YA 5% X8
812 FRAY A 7ol gt &g 715o] gt A
871232 F4kol 12719010, Ha 671oiA &
F 5AAGe. 2Y X8 234 78 dXgALe
WAL 4 Aoz A8E FIUNeH sHe
A5ANE A3 & D A+H). s A
A GE A AEesE w5 vEzgl A
kAl 2w FHEA Gt 2] #AHo)
Je A F 2H(74%)S WA A4 H28L,
175(3.7% )& Zguizte Aol gl ol A
Z1BAEEE sk ATk 198(3.7%) A
A T 20 dgE hE4 ddges g
e #29tH(Table 2). U] 7%(25.9% )2 #
dge] 719l ot 7] ATl BEAo)
E A AdEge] Buke 699(22.2% )94 s
H o] & 4%& M3 FdFo] gis AU 33
(11.1%)2 3=, 2% (74%) 5%, 19
(3.7%)& AU WA FFAE FANAE=2S
7% Bgg WEol St

Involved area No of patients( %)

One lobe 4(14.8%)
One lung 11(40.7%)
Both lungs 12(44.4%)

5. HEARM AAH

Aot 2] 49(14.8%)2 & fowt =
TE HEES HAT, o] F 3ES A A@Ho| A
o 28(74%)2 3% Hd F3d F&E By
Uo|A] 2178 (77.8%) & JDIA FHAH HAREE
Bogedl, o] ¥ A48 Adge] Ad 48 & AL
1788 A AR vlwsigle o, 8L &
Ze] HskE, 99 ¥ doTt A AS B
o|EL 7|Ee] AT O 3l YFA F&E
BRI v gt Sl o s 3E Hott
%d Zoz A4HE At 29Her @ 4
gt Z3he A= 49 (14.8%), ¥ vk ¥
T A9 1178 (40.7%), F5 A 25 a4
= 12%5(44.4% ) o}l (Table 3). B FHAR
5& 23EYoIM FFol $HE Afe 1619(59.3
%)o1UT. WAPIALE S 3 BEERS W 670€
olljell ¥l d A WE BRI 9= 3W (L.
1%)¥o= Unz] 247(88.9% )& 1doldd 2A
A3 o3t 2 sASE FIE BAT, T AER
Zng 447t diF-elsith

6. vEM LR B SN 2 HAL

279 & %o FHE Ao 8W(29.6%)¥oz
M. avium complex 48 (14.8%), M. chelonae 2
H(7.4%), M. abscessus 18(3.7%), M. gor-
donae 1%8(3.7%) oL, U= 1994(70.4% )<
3 &7 AR A Aol wiYFdew gt
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Fig. 1. Drug susceptibility for first line anti-Th
drugs

oy 1 #dFo] FHEEA %S Atk FEA
e ZAHAL Zabes INHO gisisde 100%,
RMP 72.2%, EMB 81.5%, PZA 92.6%, SM 70.4
%, KM 38.9%, Tuberactin 66.7%, prothio-
namide 74.1%, cycloserine 53.7%, PAS 85.2%,
ofloxacin 77.8% 9 & WA&ES HA(Fig. 1,
2).

7. Xz N e znt

FHTRIE YN E 8 g st
Far 18.071 4ol 671 dold Fors A&
e AgFoz FoIe W, FE 8L 21
(77.8%) oA NPT ALS-E FAES 13 F2
Alel HRE(Z)& 794(25.9%), 23+ &2YAE 9
8(33.3%), HR#} 2z FAAAE FAld A&
7397t 298(7.4%), REZE 1%(3.7%), AR

oF oM off

(imipenem, amikacin, clarithromycin, doxycy-

cline) & AH&-& 97} 118(3.7%), 23 A A<}
Bt A (clarithromyecin, levofloxacin, amoxicilline,
amikacin) & FAl9) AREE A97F 19(3.7%) 0l
A, UHA 69H(22.2%) AREhel AAHATS
3t AME Aol 48 AvEY 13 82
HAE A A= BT 02970 (+£0.49), 23k
A= 2.5670(+£1.74), HR=} 23 gagA=
200 (£14) Ho}. A9t JEATE ALE B

Fig. 2. Susceptibility test for second line anti-Tb
drugs

© ZE FEIA 8] WS B, imipenem
#} amikacinol] 7ol 2dlew ywx| iAo
e e BAAE AAEHA U (Table 4).

Ad7tel Bae sl AT dslre o
AL ZATE 4 6ol d5HoR A
A =) WAL A OIHA Al HAMAAR &
A sAEAY ¥t gl AEE s, Ak
o Ag =i wiGHAA F&del A gAY
& A AAY otslElE eE Aosidth 34
2 129 (44.4%) 282 RF A&HQ #&ALTS
B, o] F 115 PAARAYG 34& Byn 1
B sy} gloitt. Aslr 15%(55.6%) 2.2 o]
ZF 1038 A&A 5e dxoz Aguddi &

| 3¢9, 48 AP S0z AEHA
o HAMIALAAL A& Aalaz g Bl A4S
on, 19 F&ddie & F gov A
A obslE Hel Ak AEsd 219 F 111
< 34, 10958 si=gink. Xw8hx {2 675 (22.
2%)& S 199 AT, Y] 5L 1do]
Aol A% ZBaEA] HAMARR BF ofslHl T,
o] & 3 A& Y Fel A= e, 19
o 2doly FLAAYRL, 18 TR &
4 et

YT G Pl QUES 43S i,
A AR g ofAl 7 SAloldRl g T
% 5ol AR 2o} osidd W, 3AnTd
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Table 4. Treatment regimens

No of patients(%)

No of administered

sensitive drugs

HRE(Z) 7(25.9%) 0.29£0.49
2° anti-Thb 9(33.3%) 2.56 +1.74
HR+2° anti-Tb 2(74%) 2.00£1.41
REZ 1(3.7%) 3
2° anti-Tb+antibiotics # 1(3.7%) 1
Antibiotics* 1(3.7%)
Total 27(100%)
# clarithromycin & levofloxacin & amoxicilline & amikacin
*Imipenem & amikacin & clarithromycin & doxycycline
H:INH R:RMP E:EMB Z:PZA
Table 5. Factors affecting clinical outcomeb
Factors Improved Aggravated Total
No of used sensitive drugs
sen. drugs=3 7
sen. drugs<3 14
no treatment 1 6
(p=0.051)
Presence of cavity
cavity(+) 12 16
cavity(—) 3 11
(p=0.022)

A= 8] A=A, A
o sAET 590] otsiE|o],
A oA 71 A0 A9 X8RS0
e BYH(p=0.051). 2T FFo| Y&
B4 11%%F 89o] adsx 3wo] o3tdd
3, FF°] e 168 49uto] AL 120]
obgls]o] foldt 2olE HYthH(p=0.022). Z+gol
3P XJ3A g AL7F xdH Jsut
(Table 5). F%F°] AUes 16HHE Wz BHNE

A% 14% % 6]
B3 Qe 698 19
AH8E A4

2

[
T2

o, AR A AT} 3R A= 5% F
3] 345 27o] A4BHAL, AR B¢

89 Z 193vte] 3T 7Ho] oglEglon, &
&2 gL 3w BF oglEo|, FFo] e ATl
T AMgE TRt 3A1013 A9t foldt
A #& 75 B (p=0.045) (Table 6).
FAT 129 F 5L 98 847X & A&
S AL, THL XBE FET Auig o), 287
97t FABFs T e 19HA AL FSRALEHE
AL Agehd xN5gd F 1do] A
3R] @AY BRG] GE A AEF=
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Table 6. Qutcome of cavitary lesions

Improved Aggravated Total

Sen. drugs>=3 3 2 5
Sen. drugs<3 1 7 8
No treatment 0 3 3
16

(p=0.045)

8. 418 W] S BRI 57

A3 HAgke] o] gl 79(25.9%)S wa &
At o, ojEe] HAFIdHL 61.841(£10.0)=2
A3 Hdge] e BT HEEH 48.04(+
10.7) B0} 104101 =3t 4FollM AN "G o] &
HEEo] e 2He B, 29We Ego s
FE F AR L PgEste s B3F 2
LAk, ARAALRDAL 1A F5o] U U
Wz 6 FEHOZ 0.5 cmo|ste) e vhury
H@do] i, oje} FHts]o] 3L thiby AHsl, 2
B thEaA 718 EAE, 1388 HdA Fles

A& 240

Lo

s

a

To2 gy Y= AFEdtt olF AL Fh13
Aot A Wises dEixz] @1 gkt 1980
Al 2 oA AFA HERAY A o] nj2
A A A 7HHE2RE Eeds dakae] oF 1
[3R=E vAHEgAT] o3 Aoy o F M.
avium complex 61%, M. fortuitum 19%, M.
kansasii 10% olgtn BU3lgc)s o)F 91dy
B} 92ydo] AAl® CDC(Centers for Disease Con-
trol) AL A& BTN EElEE it F 29T
o] XA vl &L 26% Ho 2 Vo= ujaddga

Zolm, - M. avium complex?te] W=7t AT &
2048 JAxz F7RIYGR . 1985 olF
vjgule] Fage] ezt AIDSS] Fiteoz <l
& F7AYS AAsTH, B3 dEete] viEd
grkte] Fvb= 718 FEER st ey o] £
AT ME AA FEE ZdF F37) o= FE ¢
e A & 5 gk 19879 n=2o] ujAs gt
3ol g dgzAlEae mad, FHEE vy
Azt FHELS JF 100,000 1.8FA = #F
28 M. avium complex7} 61.7%, M. kansasii
7} 23.8%, M. fortuitum o] 4.6% <ol@kn 3%
ot s-2lual e 19813 M. avium complex
of o3t HAFe A ZHHDY} Y F I Wwr}
A& Z7ksta gidk. 9533 A= HelRAloME 90
d o]Fo ElF ulA#gto] A 84.2% &
AT A=2 @AY Zrt A HUdva g
2 dFgME 95dolFe] FH7t 741% 2 AT F
7} ke F3lo] Bt

H @ gt e By RS T FAF da
Fxsta glan, Aol vis) Bede] eteg, 9
A 7AEERE BYgolr Gdt QGoly #Ag
o] 7o) ofHg) AA HAg9 ko] 4] ). o
ol 24zt AF-Enitt Ao Xdr]|Fe] Yxg
7 933, 22 Q8] G A8NkE, Fox
& ztolE Hole A7t Bt ole] FE-& s
= FRekEd s 90 vAd g gEe A}
g g A WA 718" & AABHEY. AT 2
olF FAF Fele] FUIE U3 A5 N2
AgokA o] YAl AEo] Bigd we 1 Ay
7 5o @ wsyb Az, 1= s 97ddE
MRE w= F533] 7|Eo] BH =T B Aol
Me ZAZARE B 7o HAdE $EE 39
3oL YriAle AFAA A ATS gy
o Ags H9-4rt.

FAEe] dA#e Ao vjg) nyoldn, 53] A
3 Hdgo] gle AT A7 HH@gol = 2zt
o B|3] 104104 ot 7]&e] Rug! 5} UX|3}

% e
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dth. A FA] Z4e vjSolHo|dn, MFpAst
HEd e AASgY e 47 14.8%, 11.1%
2 ZY) vjs) =Bt F9Ye 33.3%2 ¥
o Bohe 710 A7l ujs Btk

vAs AT g £y B WA
A, NBABFE, A4 H2Y, AY4E, 2
H2, FHEREEY 7IE HAde] A= BAIA
Fusky, B, Y, A BandsE
2o A5 e] WAAANEE PP ae] Prka &
B4 ok $84 B2REEED ve 29 9
& HWFY(PrIoly, Wy F)olNe B4
Be 2 Yotk B ATAE 209 (74.1% ) 0]
A8 AR 7BT Qo gfFe] mamiotise) v
s, o] F 199(70.4%)014 wAd e mAo|
o} AZel M e ] AT 20% W2 BT
wizgheg) vjs) Y43 2o L 5 AL, old &
2iet Wae)A 100% 4 71.5% *QY Aok Bk
gk YA, akdeta, zAstdo s WasTe)
7o) Brbsstn HAYNFE W TS A
o] £ Agkgolmz, SEleAE 27 WY
e} Ae o) wroht Agste) zhdel o2e A%}
tRgolth AR ¥ ARME BiEEel RS
A =eol} wjokEAlelA gakEe] Hlxw Ay
d79e $4 Ayt Ue wriA HEgos 44s)
of 13 F2RAE Tl B YUt} PPedlol B
o g ANARE 69(22.2%) A AT
o] & 4%e My HAgo] A= AT WatA
279 % 247(88.9%)914 @hAelde) sidadl
£ 243 AT

AL AR 2] BAF AAE 3PE AT
vlRel xleld FAlYze) AdsozE WA
& Wsle Axsy) olaiflm, 1dolde] BA A4
3 Hglsh= S Rolng AYuth= YR oY)
7 A ARBEL 23tk T, 2] PAA
A s vlms) AA% s s A4S, B3
g ol 9asl 2ol ZHZ 1FEs) 49U of
ASE AP 7h5Ao]l gong veEA A&HQ A

o] Fg 3},

# B2 Fe] AU i R AF
uit} e Apolzt k. wFe] AL M. avium
complex?7} 60% A=2 7P B3 vge] M.
kansasii, rapid grower2] ¢oln] wFYdMz A
ool whe} zfolg BT, FFE M. xenopi 7t 5
HA 2 Edhgolrt. 95 el A5 HeRAP
MNe 1684 & M. avium comlex 65.2%, M.
Sortuitum 12.7%, M. chelonae 9.5%, M. gor-
donae 44% o2 STUAX M. kansasii 7}
A g A Assa oS fA PdE B
o 8T, o] EAllE Akl 137 F4 A
7} 39.2% v Hol A4 A& 28R 4 B
e X§E 0] g Aog AFng J§g vlgol
gli Byl ogr. & dvdAMe 279 F 8A 8
H(29.6% ) AT FFol FEHIAL, YA #F
9] 330] X @1 @A wjFar} vjZ AP 7o)
ot B3E A9tk FAA ) i AL
Ay 1, 23 FFHA] 33 & deE BY
3, @A KM digiAgt 50% ol8te] &g v
Waley SMef &2 UAde Holy AoE wjFol
Hol X837 9eoj =4 g& Aoz AZumn, o9}
2 yAdEe A feEhiEe] Badie nigiAx
438 & vlgelich

Xgo Jelde A FEIYUY B Wit A
th. M. kansasii & ASHA diie] Fo| AEH
Q1 FEHA o] 2 YAHSE B HBAF ] Vrin
ALEE EUAH FE& YT A T Ao
BREyE gch 90deld: 34 dYdgEE
Rke] TP clarithromycin & thEH
£ Az vlaggelsrt Alzso] adyt 4Fer
HAa o}F T34 AAPZ | ofd v AR
AFZEAME F& FHo] B PHEe Y,
rifabutino] M. gvium complex B U
rifampindl] H|3 o AnAclzhs BA®7t UJEA,
o] & A& FAo 2 3 A2 AEAWo| A¢H
Pk 97d mF FHEE AsAYd w2d M
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avium complex®] 7= clarithromycin &&
azithromycin, rifampin && rifabutin, EMB¢] 3
A &L SME ¥3she 44 Wgayo] d4Ey,
o] 2 clarithromycino] &9 glo] 713} 24lo] 5
= oHA R AT Stk XEIIke #eAd B Ha
127093 % fAghe Aol Uutzel Zsjoitt. M.
Sfortuitum, M. abscessus, M. chelonae7t 90%
o4& AA|8k= rapid growerdl] ofd HAg-e 3
ZoA] £ ek ok Al 2ol glon,
TFol wet £ 2o dFWME Aol &
& zolg Holmz, wzA] XSRE amikacin,
cefoxitin, ciprofloxacin, clarithromycin, doxycy-
cline, imipenem, sulfonamide& ¥3F5}= ot gk
Aol g ZEAAANE A T 244 oA 2-3
AE B 6 A 12709 XABIEE AfEkn
Ut M. kansasii & 9B o2 AFHQ) FAMA)
of x]5H¥rg-o] £L Holmg INH, RMP, EMBS
187049 S8 #83 & 243 1209 Algo] 3345
o Ao, zepd, BYIE M. kansasii v SVt
ol obd] AR dozl wavl glm 95 FAP
M= FHE 79 1.3% & A8l ofF =8A
o2 AZtEr). 3As| FARFEAAAE A FE
Agle] FZ8A o disjAgt dEFer AAsY
AL O ol FHHA et vF FRE3lME
FEol et 7] o Aol 98 Afstn o
ot SEivale M. avium complex$} rapid
grower7} ¥ BlZAFNFFo FH AUFoE A
Ao N84 e AHME 718y g9
Aol 2&§ LAY FEA RS AT A
37F Qlojor & Aolch. skx%h, "2 V)2 E S8
vzt Hg5E gz desks b 24V 98
Rolw, vt E2lge 758 e &
SEjveiRbA o] 71Ee] AlEE] Fesdlelel A=,
B A7oA FEREE A 219 F 19%¢] &
YA TS AR A2 dAE A= A 21
ol ATt AMSE 19 AAA FdH4
FEZ 20 AT A HASe =z A7 74 9E

S2EE B43id gxloM 4 3EFHY gz
B A2, NE AFA2ANA M. abscessus 7}
ERHYT RE §AYA o] WAL Kol dut A
of ZFAANE AAEt A T A5 F
FREAD A$ack 23 FEAA Y FFAE B
Py 18x A8 F TA=HAG. M8 219 F 11
Be AET 1038 gt AashA] %2 6

f

W % 59 AeAkITeRt AT AP
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