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Study for Clinical Characteristics of Nontuberculous Mycobacterial
Pulmonary Diseases
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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 radiologic 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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% FE, AT =Y FAQ A= 2804 uig ¢
B A%2 HUn, 2AFADL AN A 23
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44U A EFd §IE WuAH 230
A Bl 9% /3 $AE = GA) & Ho)
A A Z& 7@ A HAYo) N 13]0]4 Fo] 2
H B2 St ALy Ag|Re, M8 W3
o] fie A4 B9 F1 ARAY Agou 31E,
AR 2L olae) IAY B2 nHAE By
G o] Fe 2 E ohgaA 71§ExEgSo)
A A48, 48 vAYo] e A= 1doldt 3
T AR vima] o3e] FAY Ye Agute
St 130w @Yol HgujRsigiw
1599}, 230 vidPA o vgtor} FH TN
AR otstel A7) QIY 124, A¥Fo] HjL3
AlZle] FAl MSHAY 398 ALt Uoix] 27
e ¥ o BMslgr),

A4 EAoll= Fisher's exact t-test& A3
I FoeEe p<0.052 3yt

2 o
1. B3NP | ulfe) pix

2@ f5Fo] @AYl 3F)AMAAM v
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Table 1. Respiratory specimens for diagnosis

92\d 14, 939 21, 949 109, 959 8%, 96
8%, 97'd 231, 981 30|QUx, ¥ wjAYFAR
T BANE dgdoz P A= 90d 21, 93
d 19, 94d 41, 954 51, 963 1, 97d 13
g, 984 190}

2. oY BXKZol Wl AEAL

F 27739 i 82 F IR 15901%0n HF o

€ SL5AI(£11.9) gt} AwA] 2442 73 24
%(88.9%), W% 22%(81.5%), Y 87(29.6
%), xAd ZEFZE 59(185%), A=A 49
(14.8%), L¥ 39 (11.1%)olUr}. Fade 99
(33.3%) ol Uck.

3. ZTiEhE et 280 AN

A AGE A8 AME A= dge] 239
(85.2%)0l1, ] 3 12%(44.4%)& 47 &=
2 Sgoln 33ol4t wlHHMEATE ujok 9k, 119
(40.7%) & =% Fgo|i 23jo1F wjoF Fo|U).
198(3.7%)& 718 H{Aol A L PAJojm Ag
M 23old W% F4, UmR] 39(11.1%)L
ZAFAE AP 2NN wdgGNE
WY Fgoz vl Adsigt. o] 2 13 ArB
2] #2334 A}(transbronchial lung biopsy) &, 29

Sputum

Smear(—) & culture(+)x31 12(44.4%)

Smear(+) & culture(+)x2 1 11(40.7%)
Bronchial washing

Smear(+) & sputum culture(+)x2 1 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)
Previous Th 16(59.3%)
Previous Tb & COPD 2(7.4%)
Previous Tb & 1(3.7%)
Bronchiectasis
ILD associated with SLE 1(3.7%)
Total 20(74.1%)

& AAAEE ABULTH(Table 1).

4. MY sRg ol S BUAS

A8 sARe] e ASE 208 (74.1%) 08 o] F
199(704 %)< Hade 719ge] ATt ZYX
88 Wskd Z97h 145001, UmA| 53 X8
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Z 537 AQt. 2Y X5 $4A 79 gXEuAYE
ekl 4L Aoz X2& FIEHIeH 8WLS
Agdde F&s) & ¢ UAD Be-Ack. A
B ARFAFS A AR2E LFNA WHEH A
chil A AYFL FYSHA FAch B FAHo]
Ae B2 F 29 (74%) 4 A4 #H2EL,
19(3.7%)& 29zl Aol gle st A%
71BN SEFE st Yk 18 B7%)S A
A4 Fuby 230l Agd AN AP A
uhe- g}t Table 2). Uz 7%(25.9%)L 3
Age] 719l gt 7@ AN BAAo]
a7 ANARe] Tk 6(22.2%)4 UUE
g o] F 43L& A3 sAYPe] gl AU, 39
(11.1%)& Fx4, 238(74%)L L 13
(3.7%)& AN Futy F¥22 FANAST2ES
713 888 W] Ut

Involved area No of patients( %)

One lobe 4(14.8%)

One lung 11(40.7%)

Both lungs 12(44.4%)
5. WAM &AH

Agkgalel @A) 4 (14.8%)2 § Gt =
e A4S BT, of F 3P A vARo] gl
o} 29(7.4%)L &% v F¥E F&& 2
UeA] 219(77.8%)2 AGZAl F&4 HAES
ByEd, of F A8 Aol Y 49 S Al
1798 ZA PAARD v wdl e of, 89S
Z4e) WslE, 973 IF st dsadE B
ol5L y|Eo] YT o2 Bl Y24 ALS
BRI v g7 g o3l ¥ ol
3 Aoz A4EHe A9An. AnFHen @ g
ot 2FE ALE 49(14.8%), = st w
T A9e 1194(40.7%), %3 vlo =% AW 3
9= 127%(44.4% ) °|UtH(Table 3). B FHAMA
22 GEEYIM FFo] THE A9 167 (59.3
%)olch. WAMAARE 3 BaA3AE o 6749
ojuld] vl HAF W3E BAY A= WAL
1%)8o = Uniz] 249(88.9%)& 1dolyd 2H
A E] obdl o sASHE RS BT, 2 xS
7Zn% 3971 el

6. v BNTE S BAHH gy M

2798 F gFo] F3H = 84(29.6%)Pe=
M. avium complex 43 (14.8%), M. chelonae 2
H(74%), M. abscessus 18(3.7%), M. gor-
donae 198 (3.7%)°192, YA 199(70.4% )&
TE7) AANA viddgigo] viFF gz Ust
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Fig. 1. Drug susceptibility for first line anti-Tb
drugs

ov 2 #Fe] FHEHA B A9k R
e Z5AHEA e INH disids 100%,
RMP 72.2%, EMB 81.5%, PZA 92.6%, SM 70.4
%, KM 389%, Tuberactin 66.7%, prothio-
namide 74.1%, cycloserine 53.7%, PAS 85.2%,
ofloxacin 77.8% 9 ¥ WAES EA}H(Fig. 1,
2).

7. X2 3 4N A

FHAWREE 84N EH 8dAE tYgBgn 3
Fee 18.07090lITh. 6740l ok X&¥ A
g ARFo2 PoIAL o, FE ABE 219
(77.8%) 9llA A1 =gict. A8 oHAlES 12} g2
A1l HRE(Z)& 79(25.9%), 22} &24Ag 9
H(33.3%), HR3} 22t $BUAE FAlo AMSS
7397t 2%(7.4%), REZ& 19(3.7%), §2A%

(imipenem, amikacin, clarithromycin, doxycy-

cline)& AHE A97} 19(3.7%), 221 a8}
¥+t A (clarithromycin, levofloxacin, amoxicilline,
amikacin) & FAle] AM-E H$7} 19(3.7%) 0]
I, YA 6(22.2%)& ARl HAPATE
3t AME YA 8 2vied 13 g2
YA E AT A= HF 0.29/1(+049), 23} 8
FYAE= 2.5670(+1.74), HR3} 23} FF¥A=
2.0070 (£ 1.41) Sic}. it FAANE ALLE A

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

© 2E $@YA9 disf WAde H$1, imipenem
3} amikacine] ZAdo] dRon vnix] Ao
W& A AA R A1) 43tAcH(Table 4).

W3] g %o AP ogros
FAG. THTE i 674401} dLHow Ago)
A =83 W FAL A o)HA FAlo] HARHALA &
Al sAEAY dE) gl A s, o
€ Ae =23 wiFHAIN FeRe] Hx] gAY
L PAMIAA AdfE e A2 Aosu. 53
T2 127 (44.4%) 08 BF A& FLALAE
HUA, o] F 1195 PAMIARA} 348 Yo 1
B ¥t i) AT e 157(55.6%) 0.8 o
% 1082 A4 F2 21g3 oz Agulorda) o
A B9AR, 49 AR 02 ABEY
S} PAMIARIYG M43 ofskade Bl Aeg
on, 19& FLAGEE ¢ 4 gloy HARHEAR
2 d2E B A9 AsUY 219 2 119
< 33, 108 3=}, A8sty o 61 (22.
2%)& 9A) 197 A=Y, Yeix] 53 1do)
Aol A AA[RA] PAVIAIE L 2F 8EY T,
ol & 3% A& Y ol A&Elon, 19
& 2oy FEAYYAR, 14e #LHRE &
F i

YA YL vlAE 80ES BHEHE o,
WA AN A oAl g0t 3Aol el AS 7
% 59o] 3A=: 29o] ota g v, 34T
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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-Tb 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)

7% 149 F 69| ZAHD 8Fo] A34FAL, A
2814 e 69 19% A 50| 435,
ARSE ZA5A A 7 3AloR B A RSl
F& 73%e BYrH(p=0.051). 22 FFo] e
A%E 1193 890 3dsn 30| o3idd v
&, #Fo| U 16L& 49uto] AL 1290]
o}g}s]o] #J§ zlolE BHH(p=0.022). Zzall
39 Amalx e A7t EEEH AU
(Table 5). 5| e 169UE w2 £4319E
o, AHg-E ZFAAIgTL 3Alo1 8 B+ 58 F
39o] s 2950 A3tEAT, AT A4=

8% Z 13%e] 3T 790 et3sglon, A8
2] & 39 BF otEo|, FFo| e A
= AMRE AT 3Rl A9t frelst
A #& 2748 BAH(p=0.045) (Table 6).

3RF 129 F 53 983 8UA T4 A&
I AAUL, 78S ARE AT FHHe, 2870
Y3t FAHFEST Y& 1P90M AS TeAYEE
A Y= A AodstA Aadd F 19| 73
HahA] BRAY BAFH o GE FedM AYH=E
& FPsp1e el
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Table 6. Outcome 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. MY mjjldto] Ri HxiEel &Y

A8 ) A HHo] fle 79(25.9%)L e &
A3AE o, oJES FAIHL 61.84(£10.0)2
A% Wdge] e AT HTAP 48.04(+
10.7) 2t} 1041014 wokeh. 490y A Ago] 5
ghelo] e 29e B, 29 ot44FEYo s
T€ F PAHRIE T ohEtayE B3 2
Ak WARAALAAY 19T 5ol AU U
o] 68L& FEHOE 05 cmoldle] e thiy
sdAe] A, o9k FNkEle] 3L thgy A, 2
B thiiaA 7188335, 19 1A Mides
A& 2y

%

v 2t 1885 Mo AN HERRE
BHAoY, 1950 v dExde FHo=
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T2 de] AAE7] A, olF A& Ik
Ao AEF Ve diAx g3 okt 1980
ddl 2 v|Fe A B39 de2A7} AAlgo] njZ
AANA AA NHHEZRE BeEE G o 1
/3T viZNYAF % Aol o F M.
avium complex 61%, M. fortuitum 19%, M.
kansasii 10% ¢olgt Husigt}s ol 91d%
B 929 4A1" CDC(Centers for Disease Con-
trol) ZAl M vl A Eels= ikt & 287
o] A8z B &L 26 % ¥o 2 oA v @Yt

olw, M. avium complex%te] ¥Ix7} FYR&
29 F==2 F7RACT S 1985 ol
nEule] Aage] geNes} AIDSe] Satoz Q)
3 F7M3AIdE AGeeh, B3 $dEcte) vigy
FEe F7h= 7bE FEEU . a3y o] £
dAroMe d4 APE 2T A9} o= FE
Ae FY3) & F glck. 19879 nl2e] vjdYPa
FEo ¥ SY2ALT] Dad, 245 vy
A7 FHES T 100,000%8F 1.88H 0| #
& M. avium complex?} 61.7%, M. kansasii
7} 23.8%, M. fortuitumol 4.6% %olefa &%
o $-luetolde 1981 M. avium complex
d &% A R FRRV} e F 2 Wws}
A3t Z718ka v} 95 AF HyRAlAE 90
d o]Fe Helg u|FdMgiro] AN 84.2% B
A Ax2 AT 27 AL BAdcka 3
¥ dTelMz 950l 9] Falvt 74.1% 2 A2 2
7} A% F3lo| BY)

HZAYPIF L EYol) AdS T A Qe
Fxata gla, e via) Hee) ksloz, Q
A HHEEEYEH BFolt 9ad e9oly sl
o] zhdo] oj2iq] HA FP) Weke] 4] g}, o
W2 Zzte] dTEnic AP Ads1Fo] Y3}
2 9%, a2 A YA ANBuE, dFdx
Z 2ol Kol 297t Bttt ol SEE 443
S FRYYME 90d v AY YRR Mgy
g g A HA 712" AABEY. AW 1
ol FAF Fd9 Fvlz Q¥ AEEZAY N2
AgfAle] YHAIY Bogo] Hugd w1 g
I 5o @ ¥l Adm, 22 s 97de=
ARE v F583 7lge] YRS & AT
M ZAZAHE B3 7ol HYAe 398 A=
3R YA AgAAdA ATS AdyiE
o Ay Aot

$AE] AR FYo vjg] nHolAUn, B A
Y sd@o] gl BT A s FAPo] Y= ¥}
Tl #1040l ol 7188 BnE 153} Ui}
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Ack. A FA] F4L vFo|Folg, AT
B ge AU TN 42 14.8%, 11.1%
2 A4 vid =BAT F9YL 33.3% = FIA
of Brhe 71&e] A7 uis] Rt

v ZANFAE I SFY] AP S
A, 71BNEEE, AFE A2y, R3S,
9%, YEAREEY 7IE WAl A RN
agela, g, GAFY, B/ FAYdEsE
2o] AH-To] WYAANEE HHale] Hrjal &
24 ok F3A BAEUFFETT e 99 o
& AGZEY(Prlold, WEY T)dMe HF4 2
g 2 Yotk & d7dMe 208 (741%) 0l
Ay ARL AT o] g5e] Baiti e vl
s, o] F 19%9(70.4%)A HZRe] FAHHo
Ao} AZfA HZYAe] dBFGE 20% NS B2
oazigl=g vjE) WA 5L & F AL, oA &
gl BadlA 100% ¢ 71.5% *Rd AFeE vl
ok GAHH, BARE, 2o WA
7ol ¥rbsstn wiZR AT E W B A
o] Y% AAyoleg, SejuellAE 271G
Slol A¥e) wrgolt Adzte) ol of2ie 3¢t
ot} A4 £ AFdME e 8xEol
Ay =Zolu} wiFRALNAl Fatio] AAHTE 2
A7 4 Ayt kg 7R B ez Yzt
o 12} FEYAE Fo L2 AN APl @
ga geid ANAPL 69(22.2%) A AUE
o] & 49 My HF#ol gl B @A
279 3 24(88.9%)A @rtAo1de HHad
£ 23 A

AR AL 3AA] BAA &AL 33E AR
E-Ee] FAPIA S U] ARIEe2E EA
o HEE QA oz, 1deldel A MM
8 wWislshe Fe Holng FAAdrke AW W)
ol 23 AHBRE 23U BF, 270 $AM
AR BiAe) s @A WAt gl B 54
g o] B 2golv TAR AFHI A4t of
A4E AR 7hs4ol YouR v=A] A&HA 7

F@go| dasit.

¥ v|2¥gFEe AYFFl dF BaE Ay
ojt} AFs apolzt k. vimel B M. avium
complex7t 60% F=2 7HF¢ B gl M.
kansasii, rapid grower2] £olo] nTYAE 2]
dof] we} xjo|& BRICH, AT M. xenopi 7t F
e E3golrt. 9519 Sejuel A A RAR
AEe 1584 £ M. avium comlex 65.2%, M.
Sfortuitum 12.7%, M. chelonae 9.5%, M. gor-
donae 44%c2o2 SVl M. kansasii 7}
A2 gl A& At vz KA FFE B
o} &AL, o] A= Ageld 139 JA B¢
7} 39.2% 1} Hol HAl A¥e YA & BEE
o ¥3Eo] Qlg Aoz Y=g PEF vgo
2 B off. & dFoAe 279 5 ¢9A 8
3(29.6% )Tt #Fo] FHHUL, YoAE EF
o] FAo| Hx| g1 @A wiFAHr} vj@ R Gt ol
ghagt Rug 39t AYA ] i A4 A4
A= 1, 23 gEA ] F3] & WSS B
i, 92 KMoj &Mt 50% olshe] W& JEr
Wgley SMel &2 Ul4e Hole ZAoz nlfo
Hol X837 ool A @& Ao JZHu, o
28 WAgee BA felvele BHadie HEME
433] =2 vlgolth

A8 olMe HZ FEEUFE @& WA} 9l
o M. kansasii & AJsPA g9 Fo| BFH
¢l gAYA Y ¥ WSS He X840 Yz
ALEE EAAT. FE& AP AE B HH)
BuUEre ok 90dold: 3 dYHEYSY
T8Are] HEAFg) clarithromycine @ tHE=
£ A2 vlazgeloit AlzEo] Adrt dF!4
HAUL o)F FHA HAFAPFFTo] obd v|ZUY
ARFPANME F AFHo] RIPPHE W,
rifabutin®] M. guium complex AR Yo
rifampine]l ¥|& t] ZAojgks Ba®7t G oRAA,
o] ¥ okl g FHoz g A2 XBAYo] At
ek 97 vF FHuE] X8A P w=E M.
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avium complex®] 79+ clarithromycin 3-&
azithromycin, rifampin && rifabutin, EMB¢] 3
A F2 SMe xgsEl= 44 Wga Yol IR,
o] Z clarithromycino] X)g9l| glo] 71 &4]0] 5
T M2 9L ot NEIINE FLA F A
12H4A= fR18hs Zo] Ukl ZHsjo|th. M.
fortuitum, M. abscessus, M. chelonae?} 90%
o4& ZAI8K= rapid growerd] @ sAPL ¢
2YA ] EX ¥ Gyt Aol el glon,
T et 2L 2 FFUME ek &
< Aolg Holmg, wl=Al ALRE amikacin,
cefoxitin, ciprofloxacin, clarithromycin, doxycy-
cline, imipenem, sulfonamide & ¥3}s}= vt g7
Ao i AFAAAE A8 F 254 o4 2-3
AE WYsld 6 WAl 12714 A83les A{3)n
At M. kansasii = <92 o2 AEHQ) FAHA
o X8¥hgo] $& Folmz INH, RMP, EMBE&
18704 22 T4 ¥ 4 127149 AHRo] 335
I Y. 2, BT M. kansasii = St
gl olF FEE Yozl Ny} glm 95d AP
M= FAHE T 1.3%THE (A3l o}F =B A
o2 Jztert. A3 FARFAFAE AA FF
Agle] GEYA o] HHAAT d§Hoz AXEG
AL o ol FAUHA et vlF FRYSgME
aF uet 47] ge A9 YAEE BRI
. feueldlls M. avium complex®} rapid
grower’} ¥ B|Z2UgAFZ] T UFes A
sz A PFe HHAME 718 g2y
Azt oEF TGP FEARNE ASH ¥
3171 glojok & Aeoltt. dAINL, ul=e] siEg $g)
Ut AgRE adz Agse de 247 dg
Aoy, vty EelHE 7% ddes @
el e 7lEe] A3 dasielzt gzE.
& A7dM FEXRE AlYE 219 F 1990] §
ZYATE AR A2 FAE A= H9e 29
Bolct. FAAITE AMEE 19 AN Fuby
Fx 20l A¥E 1HEA HFPe s A% A 03

TEEE B4 @AM F4 SFEHe Y
YHE A=, AF BARHNM M. abscessus 7t
FTAEUL 2E FAUA ] WAL B dut 74
o ZFAHAHE AAES g TSI N8 ¥
TAHNE A9t 22 FEYA S} FAAS 1Y
¥ 18E A8 F 34U} 5§ 219 F 11
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