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Mycobacterial Infection among Retired Dusty Workers Ineligible for
Medical Care Benefits for Work-related Pneumoconiosis

Joo Hwan Hwang"

Department of Pathogenic Laboratory Research, Institute of Occupation and Environment,
the Korea Workers™ Compensation and Welfare Service, Incheon, Korea

ABSTRACT

Objectives: The objective of the present study was to identify mycobacterial infection in retired dusty workers who
were ineligible for medical care benefits for work-related pneumoconiosis.

Methods: Sputum samples were collected from 170 retired dusty workers living in Gangwon-do. The
mycobacterial culture was grown in 2% Ogawa medium and Mycobacteria Growth Indicator Tube(MGIT).
Mycobacterial species were identified using MolecuTech REBA Myco-ID*

Results: Thirty—one(18.2%) out of 170 sputum samples were identified as positive for culture. Among the
positive culture samples, eleven(6.5%) were identified as mycobacterial species. The proportion of
mycobacteria was M. avium 2.3%(4/170), M. fortuitum complex 1.2%(2/170), M. intracellulare 1.2%(2/170),
M. abscessus 0.6%(1/170), M. tuberculosisMTB) complex 0.6%(1/170), and MYC(NTM except 19 species)
0.6%(1/170).

Conclusions: In comparison with previous studies, the incidence rate of tuberculosis(TB) in retired dusty
workers who were ineligible for medical care benefits for work-related pneumoconiosis was higher than in
close contact with TB patients, workers exposed to silica, and patients with silicosis. And the proportion of

non-tuberculosis mycobacteria(NTM) was higher than that of MTB.

Key words: mycobacterium tuberculosis, non—tuberculosis mycobacteria, retired dusty worker
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AH9] o} HIEAte] o 5o #A3 HE
(Koo )oll wah BEX#S] AHEo] = SEAH
T2 E 2|5 HKorea Workers' Compensation and
Welfare Service, COMWEL)°]| Z3| Qor1A4S &
A5, AR Q7oA ARRGFH 4GRS A
Alstal XHAZRTE AaE S | AAR Q]3]0 A

AHF ol ojfel HFo PFFEEH HZEH
(active pulmonary tuberculosis, active PTB), &
9, 718, 71EAY, 73RS, 171SGHH s
AT o), ®84Al, A A, ¥EE vl 2ot
(non-tuberculosis mycobacteria, NTM) Zrg]o]
o] oty ow gofo] RSttty JAGE= FF %
HIFog AdH ZHHHHFo] AP oDHEA 1=
9] AH7sM(E3)7E AolA 8ol Basithar <l
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BE= A5, HHEEo] A4F(40)e) Y
717} 15 #Hokoll 1/2< dol B¥Es A o 7
227} 8ol IAE= A4S, XHHFPo] g
(0/1)81 A=A active PTB7| gH=o] Q9o H
sttt QIEE= A, XY A FEo] = A
HZ o]gdxK X HEFol AP ol IRt TFEHEA
g Hdo] WAt Ao g 1FH ALE 8 A
A2 A4sto] Y ¥ Y AmE WEF skl Qlth

shAeE ME59] 5ol AW, 5ol Slof &
F= T ot A=t HEA 80| FRH AL
Z1H oY 9F2] TS olQof| hE Ao s 89
o] BaskARt 8¢ S9UZ A k= 4%, Z=HA
BRAGE HoA|ME AHFo2 AdER] k2 A9 A
HSZ 7HA] 2L ol Eotal ZHA3RES HER
EAAY @A AHS T FAdo] AT A 7Hs
AE 7HAAL = AS AET o= 9 WA Xof
I Ut} o]0 ottt et dgFRAE AA7HA] o]
Fojx|#] ¢ar QIANE IElFmFel Aol ofshd
2009¢ 12€9% A AHS EA= 17,67990]AL o]
= T 8YEA= 3,753780)7] g2 aF=AE Al
92t 13,926%0] olo] sfgHt= F4o| 7lssitt
(Lee, 2016). o5 & AH 552 &2 FLol= 47
20| AFoE R HAATE kAR FAHRL of
o g Qs "agt 9r =S WK Xt Q7]
W&o active PTB2F NTM ¢t &2 %
of Herad 4 Ut 183 9F tiAR=

ko ol T U

=

=

Ak

7] wZoll(Park, 2015) ol&°lAAl active PTB7t
BT A 7HEEH AQAEC] AAAIZ 7Hs/d0]
o & 4= Qloh weEbA] off AtolA= X Fo
AF 9 8F vl 2312} o|AE2AE At
9O 2 mycobacteria AIES 0I5t A}F SFHL.

1. CHe

g
o

EH
[=]

1. gt

A7 A EAE] Bt ¢y AHS o Y
A2 ZAC] His) dgshe HHolA 2F $US T
2 A 89 SlE WA X AeE Hlash] ¢
3 AREE]7] AlRFotih(Park, 2015). of¥ AoiAdAr
o] Aol A7rdusiAte] sigettial & 4= AR
A7HdEA AR o7t AR ARGEE &of7t

=

www.kiha.kr

o 7] wjZoll o] A-FTHIAS] F-%- A7 H ARk
Hoe= 9 vt &34 o|AEEARE PYsh=
Zlo] Efgsittal wtokoict.

20139 59 28YFE 20134 6¥ 2Y71A] FYA|
A 27 AEAHAE R E3-Z ol A At 5
2okt BEX2 o] Qe SEAHEANRY olZ
EAHEEA, A AGEE, ZA, gD A AF
St Sl HA BRI olAEEA 1719 5 29
(tuberculosis, TB) AAt] &<lstal A AAE A&
St 170982 22 mycobacteria TEES Qs
A} A5 YA, AFHIAEEREH A%, A
FA Y, A" AsfsF oJF, TB history(@A active
PTB 52 NTM THo=2 XHIQIALY o2 Rlsf 3
A Agg 2 49 ogFE IRIstuTt

ol A+to] gt A= H A AT 71 EH
Y3 (Institutional Review Board, IRB)9S] ¥+
oo @ AZT o] gt H9] 51 ¥kt Approval
No. IOE-202310-BR-01-01).

-

2. it i

TBRIEA| A= TB7F YJilEl= A= AT 2
3] = 7hsdt 339 Ad AASA 2 FollA ok
AAL A A, 12 AEede S4 fgste A 9
e 3ot FAt T acid-fast bacillus(AFB)
stain]¥} AR L AAEfR] O] HiFHARE S5t
= otal ot 183 AfFHIE A2 Thseh wE AA
Ag Hujof s5kal HojA 2 AYE 7MsobH
Heo AAE AESHAY BASHES Sh, HIZ 7HA
= & AU EAo] ojgl %ol gl 4C 3 A
g2 HsteE @asta JTHJCRKGT & KCDC,
2017). SHAIEE o] AtolA= At A B 33 A
o] o7 S4oA 13 AdE 4skieh 1
2|1 A HAAE o]&3t AFB stain®] 4% AAF
o] vlwA Ztstal ZHAFolw, MTB #EZ #Igh
screening HAIZAl -85k, AHFS] EAS Ho
+ MTB, NTM 9 =7}tjoKNocardia)?tol 8ol &
7Fsoltt. viF Aytog TB A oRE Add H¢-
SHEHFEAHARIER(Korean Standard Classification
of Disease, KCD) ZE9] vjy¥Tto g &lE PTB
(A15.1)0] sigEct. wetA o AtolA= AFB
staing AAISHA 231 HiF 9 uig ¥ AHAOIA
mycaobacteria &% AA|5}AT}

_
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ATIAPER A AFHTE & AAsio] 14| viA|
Q1 2% Ogawa medium(Korean National Tuberculosis
Association, Seoul, KOREA)Z} A uiZ]9] Mycobacteria
Growth Indicator Tube(MGIT)(Becton Dickinson
and Company, Sparks, MD, USA)E o]-85}o] vlJs}
o}, HiQF o R BRI AHAQ] 4% MolecuTech REBA
Myco-ID®(YD-diagnostics, Gyeonggi-do, Korea)&
o]&s}td mycobacteriag 535IAtH 578 23 MTB
complex® &78%E AAY A% 13} FEAIAE tJoe=
FEAA A AAHanti-mycobacterial  drug
susceptibility test, AST)E $FotHtHFigure 1).

ZMolAl 50 mL screw cape] E¥ U3
centrifuge tube®l 3~5 mL FE9] AGS AFHAIX;

QY H|tHYQl 2EIA O|ZIZZXI0A Ot0|ZHE 2|0t 2 357

18 AR F B4 A 4 9E maser
NaOH HA7 A]2K4% NaOH stock solution 50
mL¥} 2.9% sodium citrate stock solution 50 mL<
29E 3~5 mL F=9] Aol 50 QU&= centrifuge
tube©l] B oA} Yol vortex mixerE ©]-85}0]
S5t & 30% 7F WRSAIFHAL, BhS AR 5t o= |
23AA FAk 50 mL +=27HA pH 6.8~7.0
phosphate buffer[Anhydrous disodium phosphate
(Na;HPOg) 9.47 g¥ monopotasium phosphate
(KH2PO9) 9.07 g& 742t Eatd 37 gol2 1 Lo
o], 919] F IFES £ F pH 6.8~7.022 B
Z(pHE &¥3W Na,HPOs &=L, pHE WElH
H KH,PO4 E9HeS 37Fste] pH HA)S Hafsto
AREIE 55t & %, 3,000 x goll A 20+ 7+ ¢4

d T ARE vl ol-&sHlH.

Sputum collection from retired dusty workers who were ineligible
of medical care benefits for work-related pneumoconiosis

(N=170)

culture
(N=170)

(N=31)

Mycobacterial

Mycobacterial
identification

No growth
(N=139)

y

No Mycobacteria
(N=20)

MIB complex NTM
(N=1) (N=10)
y
AST
(N=1)

Figure 1. The flow diagram of the present study. N, number; MTB, Mycobacterium tuberculosis; NTM, non—tuberculosis
mycobacteria; AST, anti-mycobacterial drug susceptibility test
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2) Mycobacteria {2

IAEIRQ] 2% Ogawa mediumol= AL 500 ul
£ AR Aol FE F 37C vig71o0 vigstatt.
T T 56474 Higste] i ofRE ERIsHH-

HAHRZ]Q1 MGITS] S tubed] HFEO = silicon
o coating® FFEZHo] EA5taL o] FFEEZ |
Ao &ofiE Ao EA o ¥RESHA "oy Z7|ol=
HjzJof| ol e Akae] Qfsto] Q] Ego] o
A= 2 HZ o Fgo] A= SHARE
mycobacteriaZ} AHFHA AALE AH|SH EH JA|
& §3go| ¥=3olA "ok MGIT 960 system(Becton
Dickinson and Company, Sparks, MD, USA)°ll %+
2 MGIT= A&3 0= 37CoA v 60% it 38
o] FS EANsH HH 28YEFH 56L)7HA] viFsk
A "ok g AolA FARA tube: HiFF 10°~10°
colony forming units(CFU)/mLE FAst Zo|th
BACTEC™ MGIT™ Growth Supplement(Becton
Dickinson and Company, Sparks, MD, USA)t
BBL™ MGIT™ PANTA™(Becton Dickinson and
Company, Sparks, MD, USA)S 412 & ol &%
%4 800 uLet AA=FH A JAF 500 uLE MGITO
&3 & MGIT 960 System©]l A2tsto] vjoFs}ict.
Ao} 452714 vigste] i oRE FRlsint

3) HHY A AX0IA] mycobacteria &3

MolecuTech REBA Myco-ID®2- & Eo] t}g o]
Z25= RNA polymerase beta subunit(rpoB) F+8x;
B8 FFaAAH-Spolymerase chain reaction,
PCR)Z &3 dojxl A= ARl reverse blot
hybridization assay(REBA)Z E45}o] SZ1}7gof A
biotin A7} EYEH, SHEFS o] probe’t I HH
stripZ} HESAIX] & of7]o] 'AiAe} 347} Aok wikE
A HRE-S H7I5HH, mycobacteria @&l sgsH=
B9l Aol ZAo=g HAElo] MTB complex(MTB,
M. bovis, M. africanum, M. microti, M. microti M.
pinnipedii 5) B % 1959 NTMWM. avium, M.
intracellulare, M. scrofulaceum, M. abscessus, M.
massiliense, M. chelonae, M. fortuitum complex,
M ulcerans/M. marinum, M. kansasii, M. genavense/
M. siniae, M. terrae/M. nonchromogenicum, M.
celatum, M. gordonae, M. szulgai, M. mucogenicum,
M. aubagnense)& 3T 4 Ut

www.kiha.kr

MolecuTech REBA Myco-ID*& Z=85}7] st
PCR ZAL& 2xPCR Premix(Prime Taq DNA
polymerase 1 units/10 ul, 2Xreaction buffer, 4
mM MgCl,, enzyme stabilizer, precipitation agent,
loading dye, 0.5 mM dATP, dCTP, dGTP, dTTP 10
uL, DNA 3 uL, Primer I3 [I& Z+2F 1 uLE 0.2 mL
PCR tube®l] ¥ nuclease-free water(WEL GENE,
Daegu, Korea)= X £8°| 20 ul7} =A 552 4=
Act. 94CAA 58 Bt denaturationIFgS +FskaL
94T 30%, 65T 30%, 72T 30%9] ¥4 45 cycles
HRE 805101, 720 1089 2AC° & iCycler(Bio-Rad
Laboratories Inc., Hercules, CA, USA)°l|A PCR<
Zottt. FA iR 2= PCR positive control
DNA, 24 HZ#° 2= nuclease-free waters A&
SF3ich. REBAS 35| 919k A9 32 PCR A=
HAAZ]7] Y519 1.5 mL microcentrifuge tube©]]
PCR AFE 15 ul®} denaturation solution(DS) 15 ulL.E
Y2 ¥ tapping Ei= vortex okl AL20A4 582 FF
WA 5kek. £0]4 oligo-probe”t F2E REBAE
membrane strip= tray wellol &3 hybridization
solution(HS) 500 ulE ZF wello] EFs19ch
Denaturation®] £ PCR 4F=2+ HS 500 ulLE & 42
% membrane®] 55tk 50C F25FoA4 90
rotations per minute(rpm)2.& 30& 59 EA35}slar
well25-8 hybridization mixtureE aspirator= 2%
5| A|ATE & 62T = m]g] B9¥ &2 washing solution
(W= 2 wellofl 1 mLA E531aL 62T F25F00A4]
90 rpml= 1084 23] Al&sIItt F WA A& zHgo]
H=E7] 1~28 Ho AP conjugate® conjugate
dilution solution(CDS)2.2 1:2000(AP 0.5 uL/CDS
1 mDHE 3lAsto] F8[GE & washHS 5] A A5t
31 Z} welloll AP conjugate 1 mL¥ £33l 42C &
XA 90 rpmOE 30& B3 HESAIY] & HREHS
5] AAIATE. 2 welloll TBS(pH 7.5) 1 mL¥ £
Stal shaker® 4204 124 23] BHESI. 9 Bhs
o] T1}7| Aof| NBT/BCIPE staining solution(SS)2.=
1:50(NBT/BCIP 20 uL/SS 1 mL¥jE 3]45kaL tris
buffered saline(TBS, pH 7.5)& Z+ wellollA] &3]
AASII. vlg] g4ste] FH]sf &2 NBT/BCIP/SSE
Zr welloll 1 mLA 255 &, A20)4 58 E= band9]
Afo] ZF L& wj7}A] staindt ¥, aspirator® Z}F wello]]
E53F NBT/BCIP/SSE &415] AASY B4 32 5

L o

1

[¢]
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258 7hwello] 1 mLA E5slo] WSS FA
% A3 st

4) MTB complexZ S™ = AX|0|A AST

MolecuTech REBA Myco-ID® Z3} MTB complex
2 549 AA9] Aol BACTEC™ MGIT™ 960
SIRE Kit(Becton Dickinson and Company, Sparks,
MD, USA)E o]&sto] 12+ FZHA|Q] Streptomycin
(SM), Isoniazid(INH), Rifampin(RIF), Ethambutol
(EMB)°l| thgt ASTE 435ttt 52Ax/de2] 2
A7t Z01E vialol BHE 32 577 4 mLZ 37t
sto] FAAA|7 25| w2 WA vortexing ST
. MGIT 570(growth control, SM, INH, RIF, EMB)
o BACTEC 960 SIRE Supplement 800 mLE 2z}
EZotal FAHAAS 100 mL A7Vt o] W MGIT
of F7¥st F2AHA|9] == (final concentration)= SM
1.0 uL/mL, INH 0.1 uL/mL, RIF 1.0 uL/mL, EMB
5.0 uL/mLe|t}. MTB complex® 54% AHA 500 ul
£ 49l MGITO ¥F & set carrierg ©|-85t
MGIT 960 System©l] 2} & vjQFstoitt. X 3574
HjeFsto] AdA A o FiE gRlsielth

n.& 2

} 17099 Hat AdH2 72.3£8.5412 A
B HX= 54415 E 84MZIA R UERT AFA G2

-

Q% H|THYQl 2TIAA O|ZIZ2X0M Ot0|ZHH|2(0F 2 359

B2 1078(63.0%), FAAS 347(20.0%), FL
A9 297(17.0%)°13ict. AR F AHdsls3
S 92 AFRIRE 1179(68.8%), AHAN5FS
W2 Zet AR 638(31.2%) 0= ERIE I
AGGeES B2 1179 F 135 59H(34.7%), 11
3 37%9(21.8%), 97 5W(3.0%), 75 139¥(7.7%), 55
23(1.1%), 3% 198(0.5%)2.& =RI=qlt}t. 181 TB
history7} Q& A+ 3%8(active PTB 27,
NTM #9Y 1%9)2= gR1= .

2. Mycobacteria H{Q¥Zi 1}

A 17089 AFAZEE $H% 170719 2
g AAE e s 1A 9 AAEA] 8 HAIRE 2
7} 317H(18.2%)9] Ad HAZF HiF FoE FRI=SL
t}. o|E & AfA|et HA)A] oA FAQl At
AA= 671(3.5%), IAERA ol AfTE 3l At AAl=
3HA(1.7%), AAERA AT FAFQA At AAl= 2278
(13.0%)% Yepge. A4 2 AAuEfR oA Fgo= &
A=A 67N A AAY v 717 TAEIR Y] FS- F
I 12.3%(296.0£64.5417h), AAERA9] He B
9.6%(230.2+61.1AIZHO.2 AAERR|7} AR of] 1]
off JiAog wiF AT E-2 A= UEbgTth 1A
Hzjol Aut Fg o= EQlH 371 A A Wi 717t
2 W 14.0¥(336.0£135.8A1Zh), AAR|oflAq &
do= gl 2278 A AAY #iF 717 Bt 9.5
A(229.0+98.7A1ZHE HAERR|7F A =] B]s] 4
Ao g HiQF AlZto] H2 ACoE UERTH

Table 1. Mycobacterial infection in retired dusty workers who were ineligible for medical care benefits for work-related

pneumoconiosis

Diagnosis of mycobacterial

Study subjects (N) Age, years fection Identification of mycobacteria (N)
Retired dusty workers (170) 72.318.5 Culture MTB complex (1)
(range: 54-84) (solid, liquid) NTM (10)
and M. avium (4)
REBA

M. intracellulare (2)

M. fortuitum complex (2)
M. abscessus (1)

MYC (1)

N, number; REBA, reverse blot hybridization assay, MTB, Mycobacterium tuberculosis, NTM, non-tuberculosis

mycobacteria; M, Mycobacterium; MYC, NTM except for M. avium, M. intracellulare, M. scrofulaceum, M. abscessus, M.
massiliense, M. chelonae, M. fortuitum complex, M. ulcerans/M. marinum, M. kansasii, M. genavense/M. siniae, M.
terrae/ M. nonchromogenicum, M. celatum, M. gordonae, M. szulgai, M. mucogenicum, M. aubagnense

Journal of Korean Society of Occupational and Environmental Hygiene, 2023: 33(3): 355-364 www.kiha.kr
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3. Mycobacteria S8z}

AR} HAEf RO A] vl Y= ERIEH HA
£ A4S & mycobacteria 58S AAISH A} 1174
(6.5%)9] ¥ ¥ HANA mycobacteria’t 8%
k. 53%E mycobacteriax M avium 47A|
(2.3%), M. fortuitum complex 2FA(1.2%), M.
intracellulare 2738XAN1.2%), M abscessus 173
(0.6%), MTB complex 18A(0.6%), MYC(195= Al
23t NTM) 138A(0.6%) <22 1= At

IA L BAERRo A vl PR SRIE 27 A
HAA= MTB complex 18A|, M. intracellulare
184171 57854k, MTB complex® S4% 29 A4
9] A% 1A 9 AAu{A] RFo|A MTB complex®
SRR M intracellulare= &FF e HAL] 73
& AR A= SHEA] AL AA AT ML
intracellulare® S = Act. A iR o At FA o2
sRRl=E 97 Ad HAIM= M avium 43A|, M
fortuitum complex 28A|, M. intracellulare 273A)],
M. abscessus 184, MYC 184 <02 Yelgtt 12
AujAoA gt viF FHLE  ERIEH  3HA A=
mycobacteria’} SFE A LAUTHTable 1).

4. MTB complexZ S& = AXM0A AST &t

MTB complex®Z 3% 18AoA F2HA =
A AAF A3 SM, INH, RIF, EMBS] 471#] 3294
% ARl AR UET

IV.

k=l
2k

MTB complex©] di@ot= #5529 4% 4 &
A2 vlsAgE A4, FEHA WA 5ol o=
ol ARt s4o] €8stk SHAYE MTB
complex©] sFoh= F+EEY AF 16s ribosomal
ribonucleic acid(76s rRNA) ¥71ALEo] & HA|
FH4ZF @7IAEL] 99.9% olide] Yoty wE
MTB complexg F&oh= A2 ofgtt. o|=fgt olf
2 TBHEAF 23 MTB complex® 539 &X}9] 3¢
MTB $A&2 7ot} A =g ot e A
Aoltt. 2017¢ 2¢€5H 2018¥ 8¥7HA] AFEHSL
FHYNA MTB complex® 54H g A Al
310FAIE o2 AHARE A7IAGEA Aol

www.kiha.kr

31084 2% MTBE ZRIUtHCho et al, 2020).

8 v B33 o] AEEAE YR AARH
O|H AFE9] AP HAALS} EXJof tjgt Wgo] F
£ o] 9Ja o5 Higt @ RAF AT E
st d+= Q= AAoltYun, 2012; Park, 2015;
Lee, 2010). AHA3KTHe] 39 240734 x17 &
< 9JFEido] oty BEXAY AHHo| Q= Z=2A
o A A g U
ozl darh/dol
2] oA IEAE
Aol A viF &
TR 6.5%

oA RHAZFRITHE AA|5) |
g & & Qth 9% vt BX
oz AAIRE o] AoflA A
A 4 mycobacteriaZ s4H 9
(11/170%)2 QI o5 F MTBZ 54d o
FHAAA= 0.6%(1/170%8)2 SHRI=IQICE 19840
B 201797k XHA73RSE 23} 37,94671F o]&
St AFAOJA active PTB THES AHAGFAH
FRIAONA - 4.6%(1,744/37,946%), ZHFToE Xt
W2 A AT FRIRpIA - 8.5%(1,456/17,190
), XHGoE AR 3t MHA72d =212t
A 1.4%(288/20,756%) 2 YEFGTHHwang, 2019).
2020 AT AT AHAXEA} A EHo
SO 5 FHYAS w9 =591 B AFA
T2 WEeE AARE Foprt= TBAXIAY A=
active PTB ¥HEL 0.1%(77/10,2000%8)% el
THhttps://tbzero.kdca.go.kr]. AHFoRE gk
AT FRAAEF AN 23 Z1#H9E30] 0/0
I+ 0/1)°llA active PTB 2 HFoz AtR]
3t A ARG SRAAHFF AN 23 XHE 30|
1/0 ool HIsl 6.581(95% confidence interval
5.7~7.4) =2 Ao Yedth(Hwang, 2019). ¥4
w4439 23K chronic obstructive pulmonary disease,
COPD)2.2 COMWELY| 89F Al&slo] 20159 1€
FE 201749 12€71A] Ad2g Aol COPD &
Tl E FAFAFZ2E) AR gk A5
AEZRANE 9 B2 o|AE&EA 736 e
2 ZEAHZA(atent tuberculosis infection, LTBI)
AAE T AFZTolA LTBI FHES 69.2%
(509/73678)2.Z(Hwang et al, 2019) TBEAF HEA}
(19.4~33.9%)(Geis et al, 2013; Altet et al, 2015;
Goebel et al, 2015; Zellweger et al, 2015), #53F
ZH62.7%)(Leung et al, 2010), TB THEA 955

o
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AFRH49.8%)(Park et al, 2018), BFg L22H46.6%)
(Ringshausen et al, 2013)°f H|3}] AjFoz =&
ZoT Yepgtt 183 LTBIAARE T2 tiAAtolA
20154 1¥€94%H 201849 1297FA] LTBIAA}L o|& A
AlE A AZRG 23 o]-gsto] active TB ¥
o 1E &It Ayt LTBI YA 3209 3 3% (active
PTB 2%, NTM &9 1%), LTBI &84 11578 < 1
HollA active TB7} sl thHwang, 2020). TB
THEA oJFFARAA LTBI YA 2285 250l
A active TB7} & olRAeF LTBI 2434 2307l 4]
= active TB7} ¥H51A] &9k (Park et al, 2018)
g ZEXo|A LTBI /34 55782 LTBI =34 63
W E% active TB7} W5k &9tk Ringshausen
et al, 2013). AR B4, A 4=, TB Ak
W 59] Zpol&2 Qlsf oA AFet A-axtet Ay
Al Hlme= oA ofHAE o ARt A
active PTB YW EY 4% AHAZZE XAt H]
o ddido=s W2 IHES HoF1 JAT 5T
of 54 5 AT =1 k5, FAFA
5ol Hlo] AHHFo R w2 YPES Hojsd & ¢
At 1831 ARG SRR A ZHF0] active
PTB 9] 9 fdaclo® Yelil LTBI ¥4E
T3 =4 Uepgtor old AETe= th2A LTBI
FgA et /A o)A active TB7F X sk= AL
2 yehuth mebs 2203 o|AEEAke] - TB
IAFEF] g § UeE=E Qo H|T ARl EX1%
A oA LEAE ZITE EXIAY o]AELEAE YL
2 47142l TBAXlo| asirtal wetErt.

dY 8¢ U AHIA 1298 HAALE
mycobacteria ¥ &I A-ZAtoA 359
(27.1%)°] vi¥ P02 YERET MTB 10.9%(14/129
), NTM 16.3%(21/129%) 22 ERI=|o], NTM H|E©]
MTBo| Blsf| Ao g =2 ACE UeHtHKim et
al, 2009). ol AR 1708 o= AAIgH
ot AAMoAE 3175(18.2%)0014 Bl FAHL=E
ERgy MTB complex 0.6%(1/170%), NTM 5.9%
(10/17078)2.& NTM H|-&0] MTBO] H|af] AHFo=
=2 7o YePdth MTB2F NTM X5 mycobacteria
o &sHARE ol F + 9 7HFE & ZolH2 A9

Ho|t}, MTBE active PTB &4}19] 712 & AAj7]
SOoF Qlof| WAYsk= v O R Qs AFofA Huprt
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7Fsslth. olof wet MTBS] 7% Aaa]d HeA B=
A HA A A3HAHARRONA AZetkal, 2= X
< YOo7AE At A 57t 7hset AR LR ERot
3L QA [https://www.kdca.go.kr], MTBe] &3] 2st
TBO| 7% #a+9] o 2 Hajof w3t HEF A
HIHE A18893%, 2022.06.10. L¥AH0) wet 23
FAYHT} 773 Eote] WA = 53 Al 24A17F
ojfo] Alarstal A2zt 83t AHEH) o= AAH= I
Hho NTMO] % @A7HA] AbgollAl dutel 397t
Hag Ae= gl7] diEe] Ay HdA BElt
FEOA AR2ATHAFNA AHE o 4= A
SAI7F AzbetA] o oat A 87 4 HYA)L
B25131 Qothttps://www.kdca.go.kr]l. NTM2
S @A7HA] oF 15080] IEA 3eH, &, EY,
4 g3} 5olA AEE NTM 5 A7 I8zl o ol
ZIER] oh= 4971 30%0] olEThal g ok A
AAIA NTMo| HEE 4% 73] Addo = 3o
u, F 3 HGEES(acquired immune deficiency
syndrome, AIDS)9] Z7Fet HAAAA] QO] UrtSlo]]
Tt NTM A ESE 576kl lom, W AAekA; Bt
ofHgt FAHH7152 7K AFE olAE NTM &
o] Z7F5kIL UTHATS, 2000). NTML F o] g
235kl Q7| wizo] 357] AAIA o] EE= Tk
SiA HAge] Rl o s Tt 4= glon H 29
7Fs3% 415:3] A& sfjof SItHGriffith et al, 2007).
NTM 9] 3% HA NTM 5 M avium3+ M.
intracellulare & 7VA &0 & o|F0A M avium
complex(MAC)7} ¢F 50% °]/¢= A5kl ATtHKoh
& Kwon, 2005). °J¥ G723l A=E NTMO & 544
1084 S MACS] 0] 50.0%(5/108ANZ 7F =4
9 X d7370do]| e TB HARIA NTMO| 57854
BAS, YIS 55 st HATe HRld oot
2142 glute] TAHAGES efste] XS] 85 I

5 Algo] wetsfof gt

o A AL that Ak AA, ol At
9] A% 2013d% ZHAsHAH ]S EFs whol 4238
St A ATLTA Y] A Zofof tigt HAFCSE o]Fof
7l A7AR Aig o]85157] ol A AeE A+
IRBY] A9 ¥R oty HEo| FoAE x| ¢l
AY= A}y, IRB AEEEH[www,irb.or.kr]o] w95t
A¥ A33AXL A7 ofHEE A4S R ¢
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= Ao] Eigoh ZRIFEE o]&sto] A5 XPs}
3} A s 7]1389] IRB A2)E Wotof gith= o
HES Wit webA oYl AEIE A AE AT
IRBY|| 419} ¥h2 Ay Ut AFHSAE e
2 AR AA QLA E Bl FHST ARJAFEE o]
&S| Y= AN AFEAe] A, AFAY, Z
H&sf5Fo]5, TB history?hS o|-8&3sfo] A3t
Aa ol HEEER] =ttt A9 Z3E "l o]
2 Qls) &9, d9Y, Yy s 22 AR
54, Q7 IAe] 43 mycobacteria A4 7t
#HAGE Tfsir= E7Fs okl =4, 3719 4
HAAZ TB ATS 93t AFB stain 2 WFHAMS
1395 SH(RHA) AeolA HAF Al 64~70%Z A
ok 4= Q1AL T A AARNA HAF Al 81~91%, Al
Ao Al AAF Al 91~99%7HA] AEL F ATt
A THAl Zahrani et al, 2001). WA TBR=
HoAE active PTB7} QAEE 39 FHA4SH 23]
7Fset 33819 A HAE $=3ste] AFB stain 2 Hj
FAANE APelE=E BUstE  JATHJCRKGT &
KCDC, 2017). NTM 57389] -fel% 20079 ==&
H51S)(American Thoracic Society, ATS)e} o|=7t
dsts](Infectious Disease Society of America,
IDSA)= NTM #1889 Ad7|ES 7iste] Last
a=d, MEE AdriE 5 uBETE AdrjE
AFB stain 232b= Adglo] (1) 4gh 23] 24 4
Aol A v P HolAM, (2) g 7] HAA A
13]o| A i FAR1 A% (3) A71EA H B 5
ZAHfeFo] oAU e RAHAIA Soks
At ARl sty A7 WA 13] o]
= 718A] AlFAofA Hjefo] F/dolofof ditt
a1skal QITHATS, 2000). o] A el H-¢-
Al AEe Aol SlolA Har|ee] 2HA ATE
Z18g5EA] 5t SEA|TE off Aol A= 8.9 AR
2 23R ot Y 2 SUAEE X = 24
ZHY] oA IEAE Yo R AZFHRIY HHOoRE AA
ot TBAAF 23 MTB ¥ NTMO2 FHH At
A Afolle AR 2 XA SRt 2o At
£ A3 e A AeE A 2aE A9 EEa A
FAH] BHAA 3 IRE oA = JEH
=R

ZlH| ol A 132(12A} 737
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A9t 89 HthAR] X124} o|Z T2} 8- X1
BHAAZ] gt Exk HAAHQ olf 5= XHA
BAGS 9] FAY H7] ofgE o] WY
Ak EQIEAHMME A18609%, 2021. 12. 21., &
B A272(AZKD| = 654 o)A 1]l
ol gt AFRAGES AAsta Qla AT go)A
HhEgh “AI3R; 2L A [https://tbzero.kdca.
go.krlo] wEt HALOAE 654 ©]4d9] k9l U ks
?l & HIASON Hisf Wi 13 FE& TBHEXZ A
Alstal et Aso] B thidRte] H-foll= o4
ZAFE o]-&sto] Zoprl= AH|AE AlFstal TB &
1 A HE A RS st QT Active
PTBY A% 27 HEHo=E EREUE A= I
Al 78T otz 9] AlgEoAE AAAZE 7Hs
gol =7] wZel o=7tA] o|lfE XHAgdEE B
7] ojg& ASole BAaiolA AAstal Q= Foprt
= TBAZAS & F714Q TBAXS WEs st= A
o] vjgr¥lsittal ekt

V.2 &

8 v B33 o]AEEAE YR AAIRH
TBAAL 23 MTBE 8" AFHIAE  active
PTBRAIZ 7HE5t9E 4% 8 vt £33
o|AZLEAJ A active PTB HHEL 57 $7H
A 5 FHIAS AT ex]l, EF AFA SolAY
active PTB ¥HE] H|sf =11 NTM 7Y H|E0|
MTBO] |8} =2 A= Yt NTME 9 24
of dg] &£xstal 7] "ol 5571 AAIA ol
2= A HASe] YRIHeE HHT & §l
7] "ol AEAZdAge] e TBHARIA NTMO|
FHEHAS 45, T 5= 1efoto] HEgke] ¢
et of 7ot A4 gQlvte] IH/gE efste] A
59 IS AF oFE AlFo] wtdof it ot
Al 8% AHERE ofy gl 89 H|TARl EX1AY o]
ALEAE e =r 7149l TBAXIo] Qs
e SRR X H A7) e ARGl S
FE I ZH BAA L] gt B, FAA]] o2
A718%0 ARAXEZ AR =% QAT active PTB
9 AL 29 AR EFEHIS F=E TB U4
Al 7HEERE ofYet 9] AFRFECIAE AAAIE 7hs
go] w7 o] AHAGHES T grjete 2
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