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DPETIIHED & 2 A R ERIT A ETICH
%&b HICEANM R QAT E I V) . B
HIIERATZTVD E Wz A, HRIICITIKK &
LCHEERBIETDH D . SHIMN R GA] 2 B E
Thb, MDYy RBTY AL. ¥EHOSHFIM R
DI & ZFDWEFEFNZARY &K Th,

EGIER R ICB VW TET LV DIEEN LT 7 F i
B - RO T TH LA, BCGC U7 F v id/hE
B B B R TERE IR 2 %0 SERLRE S 7 E AR O F
e 5 RBEORRIEID L L DD, BADFERIIH
LHFRRIIAHMETH B MHEF A I DAEIC
B AT 7 F VIROE—NETH D, BCG 2L
DA% DNA T 7 F OS2 T>T\wb, MH
AN IZA BT 7 F v DR T N X L SO
HBRIZOWTBEFLIEL

AV TIREY TP Y OMBNCTIETSH B
ZHNMIVEREAL TR ZORBEILEDbOTHEEE 22 5, B
RICH 72> TIER A 4 F DL B X 2% T HER
FakAbfz 18 » AL FIch 7z o THE- L., I L -
TRAEEBE D O U CHEFMBEZIT) 2 &0
B DD, FNTHHBEEDRIIABRTH Do &I
BeISE AL, BRI B 2 SRR O R & G
EOEHNZ O WTBEELTE

2014 4E 9 B HPURSR E L CIZFEIZ404ERD
279 < = FOARGE S, SRR & 8 E &

L CHHBItE S N7z HHIZH 72 TR HAL 2B <
T OB VRS A7 ANDOESE R VEE LRSS T
DFERZRLETHERINL I EE>T0D, FE
EO—ANTHALHZEO—WD2E, TNETOLIEIZE
57 FOBHBBEICOWTERT L TFETH
60
HAEROFERNIZ AL Th ) . ok
RN S —F) TIX GO Z AT I L CER§
HZEIIREETH D, BE, T FUAMZIDARY
XY, ATV R, ERgFEERIZTLIEE S
T PRSI O B AT ARG 2 HiE L <
TEHTHOINT WD, FFRIITIE, Bl N T4 ARh3E
D7 WEHITERARZ 12DV T SR AE D 5 W] feldk s
BHhHo b)—ANDOEETH B LHHENSIZ, 5BE
B3 A PSRRI OIS L. FNSICL
YREEL YA OWREEICOWTREELZIT) FET
%éo
DETIEZHIMPEEAZ OB IME LA ST
W nz, SR AEYE & L C oA ERE
DML 25T HZ ELTHEND, HH OIH) &
ZWERERICH T A A B L T e kD
12y AR I L CO HEDORE 2B L Th
LTEDRVETHY), FORDIZERIOL VRI T L
VDHEZLREREZ EITONLZ E2ELLDTH 5,
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(ST Bk S S P R B e~ & —BRIRIFge L v 7 — Y, D2 2 374 7 Y, KIKRFRFRRE #2508 ¥,
HEUERE V. KRR Y. R TP O E ERE R L 5 — 7,

TexasA&M K% ¥

[H Y]

B LWERRET 7 F OB TE ST
5o FA1Z, v MR H37Rv H % ® HSP65 DNA
t IL-12 DNA % plasmid X7 ¥ —|ZEBA L7z, U7 F
v (HV]-=r~Xuo—7 (HVJ-E) /Hsp65 DNA+IL-12
DNAJZF V) ETADRB LN b DR KY:
WERLITEWHT Z 7 A FNVDORTREEEBESE 2R L
720 L7z CTy 2T 7 F v OKRIGH %23 A 572
OO, FEFRAEBRMIZE 21T -5 726

[V & A

(1] ¥~ A% 7R 7))L

(a) ZAIMVEREALH LB L A SR % L. 5
L. #®f% HV]-E/pcDNA3.1-Hsp65DNA+ ~ 7 A IL-
12 DNA 7 7 F ¥ % 3N S- L7z, #ilwk 5%
30 HICHH L., fEH oo =—%xllE L7,

(b) ZDT 7 F L IELHIM AR 5 Uik, BB
T OBLig O W B A s R GEER) 2B L 2, &
512, BEHINEREEREZ iv. %5 Lz~ 2120 L
THEMARh R % 384 L 72,

(1] =27 4 ¥ x e iEgeE 7 v

(a) Leonard Wood Memorial if%E7T @ Esterlina Tan
S d, RICERERT) T, =7 A L OFERER
BT IVA L b ORI IR D TV 2 & & Nature
Medicine (1996 %) (25% L 720 4 1L, Tan £
5EFEFETCI O =7 AP NVET IV HWT,
HV]J-E/pVAXI1-Hsp65DNA+IL-12 DNA 7 7 F > Ok
WRER) B2 AT L72e b b BRI % 5008 PVE A
Yer{Tolze MWEEEIHAMBIYIRZIOT 7 F >
RIS L7z B, W X B E, KE, R
s SRS () VOSBRI BUS. A M A VA,
PPD %9 % Y S % 1T > CREfli L 726

(b) ZOHEFR., 77 F LTI 100% EAF2)FE
BN GEEEKS 19#8%), —FH, 3 ha—)
BHTIZ60%DEFRTH > 720 FILCHEE K UFE
YUY > 2SERBATE S AY T 7 F VIRET VTR S
720

(1117 JEREAR R

ST BehtE . RIOKRF, PMDA., %5 L OESE
[ 78

(1) 727 F >~ GMP #i

B BLE KB~ A Y — Ny 7 2 EEL L

LAk -y FIFgeit ?)
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KT 7 F 2 DR - R,

(2) W& - H#: - i4alk (pDNA & HV]-E) #ExhatEr
1. 97 F g (77 F %50 OS5 )
ERED . FEERRBRII~ Y A2 HWT, ENT 7T
UG EENT 2 F oGRS s R
L7 Y% ATZ®HVIE/pVAX-HSP65 DNA+ <
% Z IL-12 DNA 7 7 F >~ OE AL 8 42 o 7
OO - BE T ER L. Ty F U E 2
AR 1 ~ 6 |35 L. 4w £ 0 WA 2 #51% w B R
PUECHIELL 720 1 H ORI B h o mE 1 B
54 5% A4 F# A~ (IFN-y. IL-2. IL-6. TNF-a%5)
% ELISA Tll5E L7

2. ¥ ATY 75~ DNA & HVJ-E BRA H#E.
3. A% 25ug~ 100 g pDNA/ [ % FIV-THT -
f:o

4. KU F vk FHOEGEIRE 21T 72,

(3) Mt - ety (Vi v/ IR R E)
1. HE¥ES5GHEERE A2 AP NVICRT 7 F 0 %
BETRE (204 #45L CHEmBeziTo7, &
ERHBEIIRD SN D577,

2. IGBREIC BB RSy =V RERE L,
PMDA FHEHEHA#1To 720 [I A, JUEFE G- ERER,
B. $EEIAE (TK) I, C. HiR A R 20 4 3 B 5
1L ZeaEdsatg (V.0 R, Mk es%)] (GLP
HEr), TNZEZGLP TITH 72012 A vfide b
IL-12 8 DT R 0N ) 7 — 3 3 U HE.. B.AK
77T O¥GHHERN) F—Y a Y EfTo T2,

3LTTIC, INHOREEZITH- 72,
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(1) FERRRARER % #T Lotk BRRICH 2 51l

bt MERRBRZE (F372FIM SRS OB %2
1To72) LT,
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(2) ZHIM A BEZ 0 L TEETE.
FEFHMEE L, el - 2PAUOFI T, BIkiIE
HE LCHiEEm iR ) & ez sin = 5F
fifio

(11 20 A B 2R 3 2 A L i 5 S fme ol Bl
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it VS A% T X PR AL S O W I ST D A% T %
305, DB REEIETH % isoniazid (INH) &
rifampicin (RFP) ®OWHEIASTH4: T A MR X 5 i
¥ % H A5 (Multidrug-resistant tuberculosis:
MDR-TB) &\ 9o ZOMIEHOWFTINHKIT T DA
BoREZ#EL 2B, MDR-TBothT, At d
— O D FH#] (kanamycin KM, capreomycin CPM,
amikacin AMK) & — f# %8 @ fluoroquinolone #/ 2
i ok % A4S L 7288 & A 45 4% (Extensively drug-
resistant tuberculosis; XDR-TB) »"HEH L TH Y,
SR D B IE I B % o

MDR-TB %° XDR-TB (&{# 285 2 7217 T2 <
FHROUARTH Y . Bk b+ 2 RES LIS
ho LIeoT, MBEOHBE 2R 2NN LET
D5

DHVYETIZ . MDR-TB BE T3 WA 1 7 v,
L L. BEFEISHEBR TV, B~ % 2372 17
X% 672,

HAREERERGRERS [[HBEEROKLE] ©
L L -2014 /2] (A5H% 89, 683-690, 2014) 2B 5
MDR-TB @ & # T, firstline drugs (a) (rifabutin
RBT. pyrazinamide PZA). first-line drugs (b)
(streptomycin SM. ethambutol EB). second-line
drugs (levofloxacin LVFX, KM. ethionamide TH,
enviomycin EVM. para-aminosalicylic acid PAS.
cycloserine CS) D5, Z OEESENEAIZHE - TR
SN D LA EZEINT 52L& LTWwb, RFPI
22N RBT X EZEOEPHELET H DT, RBT K
TR L ETRBT 2ffHTAZ LD WHETH
%o INH & RFP O A 2T T 5 541213 PZA -
LVFX -EB-SM (F721& KM % 7213 EVM) - TH @
IBLD 4 ~5FIREIRNENL, b)) bFEFATE
HIEFNBBAR T HYE121E, delamanid (DLM) 3
EIRTE S, SM (F721Z KM F721Z EVM) Offifd i
JFHIE LTk 6 7 HBET 505, F0MoFEFILT
XL 72F L. G SR E T bt 18 A A &
T 5

WHO 454 K5 4 »Tld MDR-TB D i #EE O HE
WEASWE A, B, C. DIZAFTHB Y, Group A
& fluoroquinolone. Group B & second-line injectable
agents. Group C (& other core second-line agents.
Group D & add-on agents T& %, Group D i MDR-
TB OEBEOHLEIT R L RWEEIEE L TOMNED
FTHY., T ZIZPZA. EB. DLM, PAS 2 &N & F
NTWwb, LAML, wiiLd MDR-TB T3l %+
ELEEZVERTHY, EBIFARIZBWTIE, 15
FEDMRFE S M7 FH R R A IS BT EB IR
ThHLEHAMENTHITHENTHL EEZLNRTY
%0

Linezolid (LZD) 3% oiEHRE L L CIIRR S
TWiWwAS, MDR-TBIZERITH 5 L \wv ) HEHr%
{ WHO #14 F94 »TlxGroup ClZ& TN T 5,
LA L. LZD oML CldimE. migmEEs &
ORIWERZBZ D, FEE2 282 WIEEDRD 5,
MDR-TB oI ENICH5D T, LZD IZER5F
FHNOBWERIIETERET A LEDR D 5,

MDR-TB OEFERAEIZB T, P 1 513
OBEIMRE T 7= 2L £ UL REEDRH 5 DT
BOTHHI LIV T T RV,

MDR-TB DG CTIEANFHGER D 2 b THER % F
BETHhb,

DLM % LZD % ffi [ T X 72 % » 72 ® MDR-TB
DGR ATIL. AEHRE R D1 30% 5~ 80%
B EMEEIZL - TEDRD LA, FEHEREO R
1x 80% DL & v ) i as% v,

MDR-TB OiH# Tld, B R 2 RE L. 4R
EREZZRE L 250 OEFINEREITON 2 T UL %
% 7;?\/\0

L 72755 T, MDR-TB OE# %17 ) fidk & L T,
FERG IR RN T e B R OIEIE ., BB E O 4
M2 IR 3 3098 1 (Directly Observed Treatment :
DOT) OEFEZ AT, YRGBT EED & 5\ LT RE
iR D & OBBE RN E N D T L OS5 i
72T RENDH D,
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V= VRIZBT AERTH Y FEREE O MR ORE K,
W CTH DI a— VEEOERMEIC X Y PTRIGEEE R
To TEROPURZLIE L ZMERR T 2R 7 5 720 28 it
LA/

HA% &89 7 ETI b7 RCT Tk, MEFEHE%
AFNP FHAEDLELL I A VIZTFIS~Y = ez
BEL 7o v REMAT B TORBR ATV RERG2
BRICBU AIEREERHALRE TS FETHE
BV E VI FEENE SN, T2, 5l & BEWTTD
NS ETld, 79~=F%2 67 HUERHATE
2T, 27 AUTLPRETE o 72 BRI N
TRIFREFRE R 2EEGD &N o720 ZNHLORERE
ZUFC, T FIE 2014 4 4 HIZWIN T, R\WT
2014 4E 7 HIZh2SE LA M & 2 MHE S LT

KR N7z,

FIZ FOMHMBAIZH 72 TE, A@EE) 2
12 & DI E A [ 72 O WG TEREEE Y A 7 A A%
ANz T FEMEHLL D) E3ABI21E, £
DIEFNZDONT, HERFE, AR RS,
e DEHEEZOEHRET Web 225 EBE L 2T HR 5
B\ BERENLTDICHERBRICEIAERTRET
HHOUERRESINE, ZDXI) T AT AITDbA
ETHDOTORRTHLD, TNETHOEZALHL D
IR LHGIIRE SN TB 59, AAICHEREL Tw
LEEZHNA,

7T~ = NI LRI PEMFE I GE O 72 0 |2 EH 7 38
HITHY ., Fo5BIEAMMEMIGER . BHEHO
72® 12 INH %° RFP O 2SR # 22 fAZ A2k L C b 3E
IEREND Z N EINL, KRV VRIT ATIE,
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WGND (Working Group of New TB Drugs / Stop
TB Partnership ; 2016 4£ 10 ) 12 X % &, BLfE
#L T 1% Drug Discovery @ Hitto-Lead 12 7’0 ¥ = 7
I / Lead Optimization 15 71 ¥ = 7 b, Preclinical
Development @ Early Stage 4 71 ¥ = 7 & / GLP
Tox. 4 712 = 7 b, Clinical Development @ Phase-I
270y =27 b+ / Phasedl 570y =27 & / PhaseIll
6 70y MPHEETHTH B,

72 W R B N S L7z 2 fE 48 o Hr 38 Bedagquiline
(US: 2012412 H28H., 79 YA - K4V - 4%
V7 - UK 201443 H5 H, RE: 201443 H 21
H7&k52) B X U Delamanid (EU : 2014 44 A 30. H
AR 201447 4 H, #2014 4F 10 29 H K
) 1. Wb Rifampicin & OHEFIETE WS,
MDR-TB (% Al A5 4%) GO 720 OH L4
BERWEML Y A OEZRLRBERIER & LCHEA SN
pharmacovigilance (3E#] 0 FEPRE A 5 O BIVE FHFAL)
ERINEEEDI2DODH LT X VHEDOFETY
BRIRIFZE - BRIREABRDSRIL < B S T\ 5,

AR CROALERESNEFER L ED TV L HHEE
RKOEAACHIHOEEHE L VA OFKRRERIZ T D
Y,

(1) NC-005 Trial (TB Alliance) :BPaMZ (Bedaquiline
+ Pretomanid + Moxifloxacin + Pyrazinamide #iff L
VA V) 2k B DSTB (R 3~ 4 BiGiE.
MDR-TB 3 ~6 » HifEx B L2@L I 207

AN
~

%
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+

=]

WEZERT AL AR T

%

a7 b, BPaMZ > BPaZ > PaMZ > HRZE,
(2) NixTB Trial (TB Alliance) : BPaL (Bedaquiline
+ Pretomanid + Linezolid fffHL T A ¥ )o M & Z 12
XL & DIt %R XDR-TB (B At #E1%) 6
RiaHErx HEL T2 HEMEHGERL Y2 70y o
7 bo HE3E D 5 Bedaquiline & Pretomanid @ fif FH 1%
MHECHIT A #EH OMAE DY (antagonism) &
LCHEMmENTWz2, 2o (Linezolid,
Moxifloxacin etc.) ZBIMPEHT L2 E12E D (1), (2)
EDITEAE L SAIBEHRI R BB T E /AL T %
b LTREEE L T A T ELIR R O,
(3) Delamanid + OPC-167832 ( Kk 3%F #L & )
Delamanid & o 2 2 B @ 3 H & w1k & % OPC-
167832 (34-dihydrocarbostyril derivative : 2016 4£ 10
H 75 Phase-l #17H) OBFHICE D . & TORE:
DS-, MDR-, XDR-TB ®[El— L T X 12 & % HEGHE
EUREIZT 7 e A L 2 x &~ (Universal
Regimen) F%t% HIE L L7710 Y 27 hARMG S
T w5 (2016 4 10 A 28 H. 47" UNION World
Conference ; ¥ [E Liverpool T K 3% L 3 23 3§ £ ),
Delamanid & OPC-167832 OB F 13 #H =R H: (synergy)
IRT o
*RY VART T AT, PSR FEIRI & K
AL 22 OB O W TRITOERE 2F
BEBRL L7z,
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MR ATHEAACR (G ERER AR,

WA W2 BB O BRIR B 12 B v CIERS 9T
Bk # e (4% (2 Mycobacterium avium complex. VLT
MAC JE) OEZEUESHmE Y OOH L, —J., #HWED
BEPEGe e EAS A2 LY EIFH b 2 &AL
BoTWhLIEBFETHL, KRV RI 7 LTI,
[ PURE A ST - R &R BER & oxflb ] # 7 —~ & L.
R L ISR R = BLY) _EVF. ZNEhos i
DOEGEFRHEZ R LoD, IEZERCHEB[T L L
ZHME L, 4 AOLF ZA85— NOEEFICTHHEE
LTWwW/z72<,

F 9 [ IR EDTER B ASE O IR ] 12DWw T,
JCHO WIILT A 74 # vt v & — P2 R o i H
HPeEIZ, TMAC FEQREG] 122w T, EZHHER
TR R R v — ogE B T2
724,

i MAC JEDIRELE LT, 1) #iafe - 22 B, i) &5
i - S SHER, B X OV @B 3 >R
WHDHIEIBELTBL, FNEFNOIRELDOIFIE4E
W, PEBL. ERARMR. EERATR. BRRE., BLOTR
3R -5TBY ., BIRMICEEZ2OIZ, ). BXOH)
THY . ZOWEDOFFRIGEOR FIZELRGE A,

RME - 2 AL, T LT R A AR 2RI
#RTLOT, EiFE, BEE, TIVa—vhdE, H
HWVITENZ CBEFEONTREZE T HHDIZE L ABD
ENB, OB L O8I HEET
2o HEFR M MACHEIE. Z OFFEIDSFARTH - 7245,
BRI TIEZORENLHEL Lo0dH 5o RO
HREIZ BRI H 5o AHREIZB VLTI, BXOD
WK 70 EDORERIER 2 LD 2 E 3%, BEIL, IE.
BILUOEHBRERK, KERD, 8, BLOETRE
DEFFERERE) D) ZOBIIIE, REDHEST
LTCW5h I EDNL,

—F. K& - /RELILREIC O W, bHREICBW
TIE, EEZORFRPB2M L Cnb, 2O TIZEE
HFOMERZALTBEHT., B BEOLHEIZE W,
WA R E LT, RAEZIERAE & . =i %2 7 & %Wk
RoOMEE* 23 5. BRIERE L TEEOE, BLO
e 2B b b 00, EHER, B X CIMEE 20
LI EEMTH DL, #EITEEDDOTHRIETHDH I &

AT RASREEIERE S R TH ) R IEFN T
HoHZ L, FiohiE BXOFXONMLRE LSBT
JRE R E T 5,

DURI T LAOBRETIHIEE AR LIPS, F
9 [ A% O WSS W~ T 22 22 5 MR A £ ©~
LWV T =T, BIHRERET AT —-EENE L
¥ — OPERMEIAEIZ THEE W22 IRWT, [
FEEORIG - MikMEE» > 0B%] L LT, H
KFRtFAERR v 7 — RO R R 412 25
\;Eﬁj\/}f: 715 < o

flifEZ I NEL B L7 BEOREETH L 720, £
DIRFEIZFE T 2 IR AIREZ Fio T\ D Z & 2SH{EAT
REWRES L7:DICEDOTCEETHDL, SHIZHiD
TEE RN EE D W REAT 217 9 & & AR & 1
LLLZWTH-0O0EELRKRA Y N TH b,

Bl i 4% DR 2 % B4 51213/ (lobulus) % —
DOHALE LT, ZOHORE A E S L FEA T
THRLTCBLIEPEETH L, NEOKE SIFTR
JHKTH L. ik OMEZI 179 B2, 205
TR A5 LENRD Do FEORBEFT RIXWIFEET
HY . ZORFEERRIC L0 EIEFRA 2 W% R
DI S5 o FFICEE 2 WP 713 Aschoff 7% 1924
EATAERZ AR B e BT /L & L CREEK L 72 acinar
nodule & XN B AR T LEETH L, T D
FRHET L, WEEOR/NEALTH LM (K& S
57 mm) HAICIRENSERT LI L 2R L TWDH,
WSR2 (acinos-nodos) & 1 Aschoff & 231t
P72 FR7205, BRI CHERE A BE MR A DS HiE O £ 9 12
F & U T/NEEFFIZES) B A IS HNEE A R 7 A
MHTHET SIHETH L,

BRIRAOIZ I iAAs & IR A T RE WE & O3 51
THIEWREELRETH DL, LT, »OMRR L
EOIEBRED N E X HEOSADHIE - FIXE
KTh2EE, RWEZIRTRA RO L, 2812
BRI RIE * £ /83 %, NiFEZIE T Tidw
Fewn] BEIETHALDARL ST, BEDOREIRFEIC
LV ERRMGETREETL2 800, XTT VDR
flcE > TOBWONEELREETH S L bk <&
TH»)o
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fEH ¥ (JCHO IILF A 74 A vt v 7 — gz NEL)

FAENC B W CIEEZ IR E (NTM E) Yy
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AH, WGEZHICKO SN LHEIL, 1) NTMIED
Ei% EORME, Z0O4Z B EOAIMACDHALRLT
MOFEHIZOWTLEHE L, 2) s s o),
\ZAEE, — M ORE IR, BEY v ~<F (RA)
DEIERE L ORI O REVEZ I3 2, 3) i
ISR 2BREOHEK, P REBEICL DD 0h, Z
OMOBIZE A S OH, WG SERNTEEL? &9 D,
REZDH, BECHALEELZLND,

PR A O WR S WL, TR T ICHREICB VT
FRET R E O HICE O W THEE I N TE 2, NTM
JEIZOWTIEZD L) ZRET T L 3B v, T
WA ENREM RO AFREICH S S DT, HERDIF
HAERENT 28O MAC EDO YIRS, HREC
[RENTWDH, 2089 Rflfodc, FREEIZE
25T LIRS 2%, B2 5 RamE 25
NEBENLH T, REME2 S IZEL N2 VAR D
BnDOOH b,

PUF, WEBNCREEYZZ CRS,

1) FEE - [EILIER - S omMo#EEAERIL, K
WICHIERZE DT S, F NG ETITiho TR~
WIS BE S L R AR L, R SRR, &
TH5LD, KR, mAIBEFARE L L CRE IR

WHY, TIIZHPES, FBETLHDD, LOMFA
HY, BEL TRV, BELLLFOMEDLDH V15
DTHH 9o ZOMBEDFFIZEITHAEIZDIZRG
NAERXEEZ LN, BHBIEOH TUHRE TR,
T IO DR TP Z 7B % L L COMIED 0
5OMET b RA S NAMED D 5,

2) FMEZEIR A GREAZEMED - Z oBNE, FERARE
BithEiE L L To L oERERICEAET WA &
DB TIHELNTE 228, T4E, 0 L) B E
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B R— V5D NCD X RATEENI % > TL Ao
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BIREUWET 72012

BER /NI B (S B A o R BE R 2 )

FEE A AR (

Jili NTM i 13 B R O & F 5 F R ST O H
MEREIN TS, HRTEOBRMIERESE & LT
TATIR LY EIFSNAERESSEINL TWwb,
KEEED B ILBHE - HIRIGHCBE Y =2 T Ve &N
FAT S, RIEE T BIET IR FHERT~ O R —
FERBBRIYICB I o T\Wh, LEALEDES, BED
HYCld, BIER 2 & CIegte~ =2 7 VB ) DR
BHE R WA, EANIHZ TH R L) RENR
BOENBVWI ELE L, WELRIBEISEDTO VIR
MABTENT WS, K VRITATIE, 20X %R
WETH, BErUETHLOICH LR EL S
WIIEHAT 5 2 &, HROBRETREORER DL
D& b O ENEHEE - AVEHEE & GO TRET L
JonwkEZz Tnh,

E U [H MACEDRE L FHHIRT] vy ¥
4 MVT, FBRFEOFH AL ICBRE LW
<o HWIZBL Tid. BAEKRDEN B W TR PR
BTN, SR BT SE 2 &S B AT
EHIB I bl Twd, Zodh T, [Hi MAC %E
ORFMPL T HRIERENEG L TWADTIER V]
EWVIHEEDS THREVEL, 2FBIRVINEETH
e > B 75 35 F< 58 A2 12 il MAC i O T % 25 W7 o> 37 35
5 [ THRLHMMACHRE] =2 T58F V272 #
B - /B IERANICE LT, Wi o RICH D
SRELAT R & DX LTS, HRAHE 22 T o> 22 I R L2 B
L CIIIFEE AR 2 oMk % . EICHiEZ & e L

By B S mbe il izt > 5 —)

TEDORH AR T W22, FI0TAERRNCB L
TIhlifE & OERNHH AL 2 2B L Tz
72 <o 37 HIE B UE 37 ZEIR9% 52 0 |1 38 B S 2B L2 Al
MAC JE O NEEFE 2D W T, [l Mycobacterium
avium complex FEDFRREIZFED { WEHAHR OBIR &
[ ] &2 TEERN72 < FRCHESLIE TR ISR L.
SRR WIR I EL. T 72 BALF oMl 5=+
A NI A DR % IS, ST EE 2 2 CTBEE
L\Ww7z72< o F72. Bl MACJEIRHFE CHICHEE 72 %
R BRI WG I MR R o et %
EWZOWTHMIL T2, mBICATRBHEA
TS ET FIRBEO HAMNGEAES [ NTM &
OIEHEE] % TREFEV72, BHEMIRE E k- 72
Jii NTM i TIZNEHEE DRI B S LI L WA DS
Bl e L LD EHEEEZTET 5 2 &1
EDFIRT > b a— UASKIRICEET 5 2 & b EERT
bo DX %I ENLHNTM EREIZB 574
BIRZZORERERIE L CWDLEEZSNSL, HAYL
HEIZIEHT NTM G IS B 20 EREROMED T, F
e e FATRR . AT bsdd:, B HambEic Bl
LNEHEEOER., SO E L &k BARNIZBEEL
V\f:f5< o

L4 NDY YR A MDIEIL, FREhOH
M2 0 NTMEICET 2 HIRE S ZOBELY B
FELWeE &, WET 2B O HESROUEIZH
VTCTWZITFULEEWTH D,
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fili MAC JiE D& & Bl K1

M AT (B R IABE R R AR S SRR 25 - RESE N5 8T )

il IEAE AL VEDURE B (NTM)  JE (315 P I 2 J G2 e C
HY, REOKFEY P LEICAE BT 5 IERBEEIRE
HEWABEST LI EICL o THET 5, NTM (2
13 150 DL EORIED S ST DB b 0D, KIBDJ
NTM FED 9 L. M. avium & M. intracellulare @ 2
FHRIZX > THELTWS, 202 BREIZMESA R
WEPLTWA7Z2F5 TR, BINTMAiEE LTHR LT
LI BBRGE ISR T 6, AbET M
avium complex (MAC)| & LIZLIEEHEN S, &
D MAC 2L B NTM JE. 3 &b Bl MAC JEIZ I,
HRHE 22 B &N - RE ZIRREL O R ARV 5 T
W5, ITERFTHE S50 MAC FED 9 H LI EAS
FEE - SUESIEIREI T H B o KEHT - AE ST YRR (L 2
X U RE SRR & N RIS 3T Al A 2

L. 50 fCLLBE D IEBRB L PEIZ S v L TTROE
WARHEZEA B & TR IRAY IS, AEED - A S ILREL o Bili
MAC fElE, BB FHRIE—#Tlds L, EEIZK
ERMENRD L, T2, BESHIRL TS [HidE
AERE DU W E LSRR B 5 A WR—2012 4R 23T
DR T, [EW G 3% O R 4 7 G B I e 12
DWW, BHREZRIBIUL 2 < BRIRE O A1 72 2
KFETAH] La3nTwD (B 7836 2012) s 2D
I RBRIZHR L, bhvbiuzz i < [ MAC %
DB FHRICKE R 5 2 5WEUE., ZoiEH
BOENAKLZE S HHDOTIE RV v E
BT, W% ToCT& 7, REHTIE, ShFEFTo
HMOWMIEREEZEBNA L DN, N6 [Z#Er
WET LH2OI] TELAZLEEZTHIZ,
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8] {5 T A 2 ilfi MAC JiE

KH Bk QLI BERGTHRRS MR

fili O IEFERZ YRR (NTM) B m < b |
Iz 1T D P S A Tl Mycobacterium avium complex
(MAC) EPH 9K EREHE LD D, BEZHEMO
I 4 Z 2 5N h, EBRICATEBELTWS
HSE D MAC FERERO R S 1, Mii L CT O K&
WKL) REOMENFEREINPT VW & AR T
BRWTHHAI)o 29 LHED2L, 2008 FFICLET S
N7 W TIE, BRIEROFH#EICE D 53 NTM
IE & RS 5 ERAT 2SRRI DR & e 5 T
%o
MBPERIEGE & L CoMli MACIEDRRRIICIE, O
B - SUESCIRIRT, ORHE 2R R, (ARSL il i 7Y
WY FAERIMETR T b O\ A R L SRR
B OREHET - RE IR CTH 5. MAC DIEGLA)
WO U ASFEEMAE L% TH Y . BE5GENE
VT 5E U 72 B3R ~ I A A Sl %o S5 B T s 78
WIS Z IR T 5o SHEIXRE LRI T D) o3
BIZiR o CHERE L, gm0, kR O fiEIC
LD RETIENEL S, CT (HRCT) Tld, 2hz
SO L CL KR O B% SRR 70 /N B R /N T
BOIRES - iR & QA IR 2 B3 50 /NG ET 134G
BeHcNAay bIARNTHY, MIFHS~ AT
T AR % SO B ST A & ORI A H B
HTHr, MACHETIZ, SO TIERSTX %2 T
RIZEBOM XA SN 5D, fEE e B ik %
RIS IRV, IO A X3k E T 10mm 2
DI &M%\, K% &85 %0l MAC EDSHEE X
PLTALL B, FRA—MENICALNDL Z LT
Ll OWMENDH D, 20mm FHEZLHKE SR
2R\ KT AREITIE, EOAE 2 ERITRET
Hho FEH - AETILER MAC FEDOMEITIIME L TH%
BTHY ., FEER/NRER R I ERERT S 2
L H DN, KETILE. MRARE R d B 1 T
. #EATHT, SLCOFERATHREICHEL, EH%
TET %o

AEZRR R MACIEX F3ED =R 2 ERA L T 5
MACJETH B0 222 Tl v i B2 53 4 o> B [ A M s
BeMiciE e EOMAMiEEEZTRE LTHREL, &

& O8N DSREE 2 GER D A7 o 72, FIET
2o k) R BEEITEA L, EREgE CREAEMmRED
RGEENHEIL TV ZERIEITS AT B e N
ANOHEFFFEETFICL D EEEME 3726 L. {b5#
b 5 THER R T 5o ZORREITIL, 220
DIER IR DI HEATIE T & b o THEG D AEHI
LEO 5N L. MACRED 2SI DR IE. FZIZH L
TEENE (., ToNMmIZEEE T, BEOSBHEE
LR R EHATEDSZ LW ETH Do 22 DOIF5EERA
IR E B, iR (S ST 2 S
WA, AS FRRES™ICRLE L, RNT
S S St L vk g s, CT (HRCT) Tld, %2
B3 28 o BEUE % 4 5 LR S & (opening
drainage bronchus) 2SUIELIRBIZ SN 205, S
MACJETOZERD, fREXB L ORELHAMORNEF
JEVESIED SR E D . S 2 JOE % fF ) 2IR&UE I
RERTIERSINAWFERETLLDOTH Y., Fil
JEDZE & OEINCHER TR E B b b, T2, B
FEBACHE L - B R E 2 ) LEOEH A 2T 5
MACHEIZBWTH, FESLFXIZDLR 2L TREXL
WHER /MG Z D B D H Y, it & DENICH
WA TH 5,

ST PERTRE R R MAC FE 13RS 70 & & 2B I3 R &
NAHZ ML L, KM & FMIME & D8RSR
FROEETH D, CT Tl fHion % <134 2em B
T OB 2 FTHEEAEER T, BFITTFE LI LD
X, g Z2 Ebe s A7 5B AMGZ ) &
L Db, FEEXORERE bR L% 0,
CTIZ X AHiEE DEMORA » ML, FEEE L FEE
W OEE L OPERERIE, AR &P 58
F ORI & BREEREE T RIET 2P O H #
THbo fAlKALEMEH) 2D, FERPF oM KA
AIRACIERHE L 0 DRFEE A RIS TR TH L. £
7oy BEIEE A ML C. w52 CT R a2 MRI CHE b
DEFN R IO TR RIS 5720, EFECT T
HNWAT A AR TOMBERERL Y AT I v 7 MRLIZ
JilifE & AR & OERNCAER TH 5,
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fiti Mycobacterium avium complex JiE DIRREIZ FD < WRHER O HLIK & )7 mE:

iy EhE (RERSZESORBER S - AENE

Jiti EAE AL DU T G (X B 12 B D . 2007 4
O IEAE PR W EN e R g S O A T3 570 (A
100 A ANH720) THolzh, 2014 4 OJE 5B 5L
FE [IEFASVEPTBRBIE O3S - W - I6RICE T 5
Wige) T 147 (NH10 5 AH7zh) LML Tw»
720 = O THE Mycobacterium avium complex IMAC)
JEHS 888% & KL% ., MAEED EAIIH MAC
JEDQMIMM T/ L ENEE 2 b b, MAC IXHARER
WHAET L7720, REDOY X 7T —~y KRS O
B, A—T=rvr7otErilau=¥—-3a >
L. MAC Z#5ABEMICRAT LI LI o THRET
%o B MAC fEX RS E 0BT I124 < Wz
W - B EHEIERIZZ L RBIEICEITT A5, 1
YL LR, P, RERL L EREOONDL L% D,
Hayashi & 13 fili MAC 4 3% 634 # % rh Y fl 4.7 45 1
TR T, M MAC HEASHE L TRRTEICE S 32 /T
* SERMATIC L DG L7228 25, BMI<ISS kg/
m®. &I, IMEH CRP>1.0 mg/dL. Mif5 b, #HEZe
MERSTLZE, L5 L7 (Am J Respir Crit Care
Med 2012). F 7z, Hili MAC JE B8 ORI 5 &
BEMMAEE (BALF) ZMeIL7z& 25, H#E
TIIAETIZIE L, BALF FOUfHhERDSE Z 2B L .
IL8 A EIC LA L Tw/ (Am J Respir Crit Care
Med 1999), Jifi MAC JEIZ BT A KGR o4 U 5 4%
JENEF M RIERIRBIE L L TWE DT, FETOK
Fear bua— Iz <, KERED, HEoK TR E
EHFENIEREHEOWELZFH T 2LEND 5, i
MAC JEEHE TIX R AL & i L T, 2,
w86%. ¥ /87 E 82%., NEE 78%. HeKALW 90%
L A7 7 o 72 (Wakamatsu, Pulmonary Med 2015) o

I8 13T MAC E D EZ 7 K -7 O THREMW 2/
AFEZETH S,

250 Of LB AG & HESE S N5 DITARHEZE TR, %
HEDS R HEH OG- SUE SRR, E - Ki e & H
RIEIRDS S D6 70 LIRS S b R IE
HOBEDPEMEALL T2 5 1 FERPEL %O T 2 E-RE
DFEBEPHEZE SN TVBED, FHEFIEDY 4 I 071
DWTIEH LI > T vy, —F THER 23 &1L
LW I ERIEHEEAZZE L), WEO#ET L
AL (BRI EERIRGE SRR P Z2iIR 22 ) % AV L2
Yy b2 &b EBEEBINL, — T, fili MAC EIZXT
9 5 MR & LT Erythromycin (EM) A& E#i#%
S oFErEGE X 72 (Komiya, Int ] Antimicrob
Agents 2014), HETEAHT O B 5 5 EE 2 2 FOF FH
BEROBEOMFREL L CERRERED—DTH
ZQ)O

BIENZxF T 5 ZHIPEEETIENRI > T4 T >~
ANVEETH L, HOHEIIZ X 2 AHH] 2 MRS
Wr. F7-. HERLITHRERESE, KT 2E3FSE
BRI A T3 % SRR R o 1o E e &
gy Au~A Ty (CAM) WHLAHEHRT 2L, F
B S ISR B4 A (Grifith, Am ] Respir Crit
Care Med 2006)., E¥HY 7% 22 HMAIIE L WG
B F L CRIBUS BRI @) et i = AT R L
57\, HEARTEM MAC JEICx L TIRITIC % - T,
Solithromycin %° Liposomal Amikacin 7 & O #3121
FEESNTWBH, 1% L 0 iR % BB mZEAI DG 5
SN EPREEINDL, EHMERERRE L EbET
HEH S ZPLRIER IOV THIRE L T 2 &2
%’(“%60
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Jili NTM e DAVEHERE

HA in GERTEtrmbkeldst > 7 —)

[IZ o] e (NTM) E0REKIZ
FLAHEIML TS EWnbNTWwh, NTM dEESEIC
HHETAIHTHY NTM IZRHT A THICTL D
D)5, LPLEBRLEZDLSEVS TUTIRIET SD
FCIE v, BRI R, REIRIE S Vo
7o OB BRI EDORIENET 22 ENRIED Y A
7T 70 =LENTWh, FIET SH & M. kansasii
& ATS/IDSA 714 B9 4 v R HAREEGIRFES T
4RI 4 TSRS NS ZAIBEIEEZ1T-> CHEiE
PG TE 213 EDOHRIZES I L v NEHARRIC
I OB A Bl 2R SEREEATHEST L TR
WBIBICE L ERIELRD 5. [FENT Tu—F] 22
THOMMER & %> T AR EIEEFRZE (220 1%
7. SESARERZE) 2 U LINEHEEOR R &
ODHEW)EFNT IO —FOEZTIPETFN,
WA L CHRNOE AN %S LILAREORH
EEOLE V) BHEIE, AR R PEEEICZ LW
RAAT DA xE 5 A ZVEHE B I L Tw
bo Bl OB IHEE BRI X 2 A EREF T O
HZ % 525 i NTM EQ &3S0 a > bao—
ST OB % 5o [FAFEIS - FATE) 7272
UMl NTM JE 2 B W TURB O MEITHE = T3 5 O
DEE LV EOIEFIDSYVEHERIC L ) BREE S5 92
DWTIRHASLPIZ > T\, HKOH A KT 4~
TITHREBRAYIC, PIESRGREIC LD S FHER
LA, BEREMEIE L CHLHEE - HROY 27 Ew
4. M. avium complex (MAC) BAS~2 a5 4 N
VI A AR L7234, M. abscessus B D& 7k & &
Fii#IEE LTWb, EOY A IV I TEMTEHID

FIWT DL v HARBEIRERTA NI 4 TIE3 ~
6 r HEEOLSFAEE 2T TrLFMT5E LT
%o FEBIIZ &) BHIM OLFAFREORICFMIC 2 5
WAL e i bF ] Filiidd < £ T NE
EROHREEHDOL72DIIT) LD TH Do FATRIE
CVALFIREDSAEIZ 2 Db TlE v, iithd —%
AR DALFIREDAT R T 5o HHIZOWT ATS/
IDSA 74 KT A4 ¥ Tl IbERRRZ 1EME LT
WD o — 5 dE HIBREL R oD TR B AR B 0 1S L3l 4 2 4R R
LFEEZAIT) CEZRBL TV A2EMENH 5, Bk
T YT 2 SE D L ALFFBED S S LT BIERN S
Vo[BG EREER] ST NTM iE 2 M
sl & B LB NTM FE IS L CR A IS B4 7 7
O —F CTHEZIT> TE. 2010~ 2016 FEF TD 6
AR 140 Bl M NTM GEBIZ X L TR 145 o fiit)
Bstls 247 o 720 5 BNE MBI IBRBICH 5o JE
B OPWEFIZ P 95 61, B 45 I, 4E65 20 ~ 76 % (F
¥ 53 5% ). W FE X MACI22 5, M. abscessusll 1.
M. gordonae2 #l, M. szulgai2 5. M. massiliensel .
M. xenopil . ANBH 1 #l. FH7 1 £01% 2010 4 16 14
2011 4£ 17 4. 2012 4F 23 £, 2013 4E 24 1. 2014 4F
28 . 2015 4F 37 1 & 4E & B B %o [5 14
B N&E ] COERDSTFMIC L ) BEE 2T D4,
FTNZE)RoTTORGTHD, R THiOY 4
IV TIFIVOD, AiRVO F TIOFIREE R AN E
N BERSBBEHL CORRITIIER S v, Ry
VARV AT NTM FEWZ 3T 2 HVEHEROBLIR &
IOV, il NTM E OB L W Blsin s
F L7z
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FEDZMT & iR

R fREBEAERE (HAR AR RS )
R R S (BT RETm bz R

PO TCHRDPEEBHZLEY CTH - 720 E
3. FOIEEAEDWEGEIFRICE 2 EET
Hotze Lo UAREIEIIC S 2 BIE ClLiEy ¢4
F N0 RS RS R IR, R - AR &
O EEE SRR EE - HERE - BTEE - HIV B
Mt 7 E O RERT 251 L 2RISR
BEPREZLEOLERTH D, Z ONKHMEFRIIE
MBS RIS AR N 725, SR E@iicsm -
HRTENEATREE SND [FEOBER] v A
OB\ ZEBLI1ETTH D,

MBI ST B A E A1, 2 e
WitEds (LUF LTBD) @A = X A% FEWEN
R SRS L T2 72W T, KIRE O W & G
T2 2 AF a2 ELFETH DL, STH
DB LT, LTBL ®ZWrid sz & 4
2B A BT L) T T BEII B W C R 4
FHRLTWD, AR LOETE TV TiEEE HH
13 BCG A — R IZIT b T Wb 720, Bignib
WFiZ IGRA SHW SN T 5, AREELAIZIZZD
IGRA #A2s, BEIEYeR D7 5 7 )V — T H Tl
W - B ER DS RIEIC R B 0T, F OB
a2 FIZANT: L TRERGE T GO LElH DL 2 & x
RT3, 2D FHLTBIOT— VT A%
¥ — RV 720, IGRA OKE - HREEE O %L,
BHGHERSERE 7V — T L RIKEE 7V —T L It
BLMErbEHREN TS, QFT S WHARA
EMBEGF BT, LD RYHE & REGE &
D) OMERTHMTEX -2 L H 5, IGRA MRS
bzl b THETREESL ), —/FTY Y
< FBEOMRGE F HRDGA L. EAKRIRIRAELC

o TTTHED 72D W B OB CTH 5, 2D
59 AT BV TIL IGRA OBE - HREEIL, 4]
o TWRWDTH b,

QFT &t (QFT-plus) 1. CD8+ Az X »
THREDRERIEG L WG A X TE 5 L)
il AR CTEINTOEANTFEENT VS, ZDY
RID A TRPEIICAET S, HAREN TR
B FERLTL 5 ) LI, ZoH Lot
RO EORERRT 52, BRFEITLIZE
BoTng,

JEETH H D MEEMRELE2 DL, HEATED
B IIB W TIH s (=EEE) %
EINHFERE, R—Z T4 > D IGRA %74
EPOHMA L T2 REEHBERE CT (k. &
POEH L R B E OFME /T 128 W T b AR LR E
Fage kAL ) ¥ 3BT RS & - TRERGLE % BRit 5
LDIEADEVD, TFEEL NV TIEQFT &
T-SPOT DJKFE - IFREIZRS 75 7205, FEN—A
D TSPOT DIKFEEIZQFT L V5> TWwbrDT, Zh
A FRR I TEE DL L v,

WO AN, O RSB b S
FIEN ) o~ F BB, AR R P 58 O F B AR
FHIEMERRTVIELFETH DL, LD AR
A TIECTBIARIEEZ - CT % & Lo miga 7 -
IGRA R Y N7 ) VIS % BARICHE¢5 2 &1
o TwWhe, L2LINSDOFAATEEEL 7234 %,
IGRA D EHREB O E1E. FHHIRT 52 Dh. 4 F
LWHETH %75, ks BERdsE) »%
WHATITE T THEHNZ WIEIZ DWW TR T W72
<o
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PIRHE O [RAEX | O A I = XL LIRS OIGH]

WA M GIrBREE RSB A A e R 00 B )

Fer DEMIBIIE, Fahd b AT N % HE
L 72?13 Hayflick T. 1961 4F 12 ik 2 M0a 2 SR N
THEETDE—EORBRBRICHHEE LG EE RV
L7z 2 OMGIT Hayflick G & 11X 4. Hayflick
W, MBEEE Z0EEEKTH L LMBEWOE
b E ) BEMIEIERIL L0 TOAT ETE R
7T—YoRRIFO—HFELEBL bR, Bbok3 A
OWFZEZ 2 1E. 2009 4512 ) — NV [E S AT E S
ENTWh, TUATIEF) VYT Wi % EEY
bo BIRTH ZEMMBLOT ) A OWIZT O X T HDH
LIS, pRITEIZENI DI, RIS TR E
fZ1k L C#Ab. EICE L,

—H. MBE O 7 ZIBIRT, 70X TR %
Vo B ELEFEL WD TS ) LA
bitd T Eid v, DF )M, A AN
Thbho KRAMIHILIZEILIZ R Ve ZHUITEICE L
AL, FILVWENVIZETEZ TWA LI R L DT,
MO EDTEB LIRS Y 7 % 55
BRCHECHRD, Mz —3iT& b, 20X REER
S50, MEO “EREAEEST ORI, FRIERE
WrRERTH L. Lo LEZTHAIUTHMEIL. KA
THEEEIHDLDOD, FNFNOEFEEICBWTHE
B L TWARRTIE vy,

FEBS, £ OFER DS, BAERIZB T 21
LKIE (dormant) L CT\W5b, RKIFICBWVWITEHEE D
W EEICEDLEEDEIML TWAEH, ZOFREN
WHMEFBRTH 5 2 & 2 #EaIUE, KRIREZREIZAD
T lcEE D Eah b, EBIZ, BT O T
PRSI, BOHERTICY — P UM ICHEZ ShEn T F
BEHREINCTELEEREDS, M T&E52 2R 10
TWwhb,

BEHAWTRIEFICEH L TELLOMEER?H 5,
MENPHEIPOLY Y AFE THMEEFNENIHELS
50% #i. XS EAVIS NS, MiEd, BAGEOENH],
EHIERHEL S L. L TidBESEwE. #lz
XS VHNDOIERZIZ B, DX DI, OIEEFNE,
AT, OBEEORIE, BERAEWIC BV TIE

B

LCEHFLEEST S, AL, WEEO P TEE DS
BHEOIFFHEELBm LT, RIZYVEHETH L,

PURRHNE. FIEILIBE D BAEE TE S L v ) Hiahs
HNKIRE HREME T 555, BBREW T & ICERAEY T
WHONLEHFOL L ALILBEND L. PIBREIZ,
IEHA DI R 2 LB T 5 — MM L2 HE L %I D
HIEASE G PR OB EB L. rRNA Sz
172Vl 2ab—rAhnwa &, F 75Nk
EH'YE MDP1/HU O BEZ 2 B gE R &2 X ) —#F
G E A, MDPL ik, #EIHIREE & i, RS
THNOFEEERT HEESD L. B OTRED—
DOTHHATP AlED . KIKFE TR OB L Z
/5122 6NnTnid,

BIEERZIC B SR OKIRIE, WEEREIZLD
AU AEBEREIERO—D L SN b, KEEER
B ET 5 AW O8EE R T2 DosR T, DosR (&
Acr 2 EERMBTISE S FORBAZFEST L, Acr 135
TRy CEAEOENEEHE, Wb b HEAN
O BEWE OBETETL, FNTLLBEHL
EAEICN LTI MLEET, Clp 2 0&EAY
TIRAITEAET Do FFEAY 72 MU BE O HE IR B o5 b 28
IELTBY 7)) k0 —)VE /) I = VEBHBEE L W)
M, ZY RO —NICI I VAT L EE 2 N
% Ag85 bFTEMIIC R ARG L T\ 5,

PRI O 17 % BRI T & UL, BB SR, B
PEASEE % & T IEREY. T2 bbRBEORER KLY
MNTE D, TR EE 2L, BIEREKGIT0IE
DWEEZIH LTV BIRETHL 06, DL A
T FFAL NHIGHTE D, —HZMICBE LT
(X, BIAT IGRA O EJE 5 E A DRI FE 55 T v
bl U 22 RN BE 23 T L2 ofh LTI = et L 7o
. MDP1. Ag85. HrpA (Acr2) 2L CTHERIL
BN B, WIEREIE R FIER ) A 7 & OB
WHHCTEAWRESD DL, 2D L), FWEHEIZIX
Zifad e bIET L [RAEEZ] OLLABH D,
FIUNTEIRRI D ) I N h3EhEF o Tn b,
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AR GERS T3 9 5 IGRA DA HITE & RFY

PR R (I 7 B B S RO e PO R RS R SN 2 PR

4y =70y yiEEERE (interferon-gamma
release assay: IGRA) & &, FFZ B AR PR I IC X -
T 7x7%—TH»L#EESNLA vy -T2
vy (IFN-y) Z3EE L7-MEETH 5. ZORRENR
51, BCG R IEAEE PR R E O L 2 JHE R CH
% Mycobacterium (M.) avium X° M. intracellulare @
W2, BCCEEE HREZ D, JE
HERVEPTRRE OB FRZEDHEM L TV L RFLIZBWT
1%, IGRA IS OFEAR & 20 B BUIEARFIC
BWCHHWEEZRIGRAIZX, 7+ 71 7x0>TB
T— )L F¥ (QFT-3G) & T Z&Kv b .TB® (T-SPOT)
D2ENRIT NS, B 5 ENBWEE R
DL EN, GBS OMBIZ A I Lo L L TEE
PR EGGE (LTBD D@ s & NEEN R 0ER
WHHENTWE, LELEDS, FEBRESH O
2 IGRA % FEHEFR CHF T A1, ¥y hR—
VISHAES 5.

IGRA OEN -5 Wk X IH BN EAE 09 5 BiIR
e TR ONIHERTH Y, BWEED W LTBIIZ
NI LEQEREEFREIbroTWniwn, 2F D,
HEIER R E 1B 52BN 7 IGRA OZ ML,
R O DG M AF 2 o T L T b
OPBIRTH L. F72, IGRA OB & @
RERE, RN, O F ) EEREREERICEE Y%
T 4. Bl 21X IGRA @S 90%, FFEEE % 98% & AR
ET D&, WEBERIEEN 1% ERVWEROEAEE,
Ry P s FR 2 31.3%, BETERYHER99.9% L 0 %, T b b,

MRAFEE DML NRIBROFEEH 2B W TIE, IGRA 8
FE & 72 o TLEWIER TG TH 5 T REMED S
W EDD, FEBBEIRGLEEAME AT LTV 2 AT
DOBIRIZBWTIE, WMAERTHERE T I B
DTS HESICHEE D, —J, R YeE
350% & EVERIOBAIE, BIEEPE97.8%, Bk
=R 007% &7 b, Tbb, MAERHERIEOAR
HoEEEIZB VT, IGRADPEHETH->TL A%
PO THBEEOWREM S H. X 51, HIV EYE 7%
EDORENET LRRRE, /o270 FeEWEEn
HH 7 & ORI % FRodEHI 2 5 S iz dREE
T, IGRA OEEMTIC L A BEESHEE 2 5.
SF ), BEWICLTBIALE L BEbN s EHITE
IGRA HMBRa: & 72 2 RetEhsd 5.

WAL OWEILETH LR CI1E, KEEEY Higs
72O ARG ARV LETH L. D
WIZIE, LTBIEREROEMA 2 E/mA AR TH D,
IGRA 2RI 2 IFFIZ S B OEL R A T LD TFHEEN
L. 72720, IGRA EHICE L T, BB
&) IGRA OMFE S & FERIIZIE L < HIBFrd 2 FRR
EL L TOBRENOILEE DL, KV VRY Y AT,
CNF TIZHBBETHIE L 72 IGRA DTSR 2S Y 7
V- =)L RIZBIT 5 IGRA OZWHEEIZ DWW T
T5. Tz, FEBRISKBRLEMZEE 2 T, IGRA
DB BIEME & v EE IR L2 BT, 4
O LTBIZWHCXId 5 IGRA ©dH ) 712>V TEam L
VAR
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QuantiFERON-TB Gold Plus ®FWi/¥ 7 + —< > A2\ T

{7t B (AT S BT R IR

QFT 2B DA HIEEZ W /N7 + —~ Y A% W L
T 57-012CD4" THIME - CD8" T Mg o W Ji % i
WM AR E AT 56 4 A QuantiFERON-TB
(QFT) Mift.QuantiFERON-TB Gold Plus (QFT-Plus)
MBI SN S OMAZIE TB7.7 PR % B 72 huE
ESAT-6/CFP-10 SH W H L TWb, AT ZDE 4
RO QFT A DK % 57 L 72 L CTHATO 3
A QuantiFERON-TB Gold In-Tube (QFT-GIT) &z
WioS7 + —< v AL L 720 P& T Mg
A OIFEAED TR T & 72 IR M R % ik o
YO =V, R G O W] BRI AR O TRV 7
R4 T7xBEEay va—v (K) A7) L&
ELTEMEZIEL 2. WIZRMMIZ20144FE 1 H~
2015 4E 3 H. 6 DDkl & 6 DDERHZ DI EICS
ML7ze B, BEEEEOHY B 2 AR EICbS
VU OIRAED H 5 b DI St e L, &
HREDIMBEZHI L, JEEE T 2 — 7 QFT-GIT
@ Antigen tube. QFT — Plus ® TBI tube (CD4"
T MR R &) & TB2 tube (CD4" T #ifa &
CD8" T Mgt &A) &k, BEay bo—
)V F 2 — 7 (Mitogen tube. Nil tube) ZZitZ 1
ImL FoDMEx 5EL 720 F 2 — 7WOHIE L RA
Ll a sl ., O CaBEL - BFEICETND
IFN —yO &% QFT MEHEMA DO ELISA 7L — + %
A LERN - iR L 720 COWRIE& OGBS
DEKRBEGFTITbIN Iz, KR 1 162 B OTEEI SR
HE 220K AN GELEEDT, TNEND
AEHGO T IEL 59 (interquartile range [IQR] of 39-
70) & 20 (19-21) B CTH o720 BHEIZEZHHETIE 129
(79.6%) % &) A7 #Cld 105 (495%) %4 THhHh -7,
QFT-GIT T, #HEEHHICCHME (7 b7
0.35IU/mL) &S n7-mid 147 (907%) 4. &Y
A7 BN TIE 3 (14%) % HEATIZAEZEE RS
5 (31%) & ) AZEIZIZ 04 TH o720 HEAN
I LLED G DR R E Lize KT 2 — 70 S
XN/ IFN-yO gl (IQR) 1L EH#E Tl TB1: 2.359
(1.040-5.840) . TB2: 2.850 (1.147-6.365) .QFT-Plus (TB
1-TB2 THLNZMED ) bEWEHZHRM L CHET
%) :3.000 (1.280-6.753), QFT-GIT: 4.243 (1.668-8.225) :
K1) 2 7 #ETid TBL: 0.003 (-0.006-0.012), TB2: 0.009
(-0.003-0.029), QFT-Plus: 0.010 (0.000-0.030), QFT-
GIT: 0.007 (0.000-0.026) T&H o7z BHEETIE QFT-

Plus 7* 5 @ IFN-y& & QFT-GIT OZF N L ) b FEIZ
Ko 72 (p<0.001), TBl & TB2 O ICI13F =1L
o lze R A7 #ETIE QFT-GIT 7* 5 @ IFN- y=
I QFT-Plus ®F 1L X ) b FZIE» -7z (p=0.021),
TBl i TB2 IZ L RIFN-y D ®m T A ZE 2K - 72
(p<0.001)s & T 22— T DLW /87 + — < » A
AT 9 72812 ROC 04T = 417 - 72o QFT-GIT, TBI,
TB2, QFT-Plus ® AUCIZ9XT098 L ETH -7z,
ROC fhff It Tix QFT-Plus & QFT-GIT 213 F &=
DI N o572, Youden's index % F#E |2 H# 7 v
MF7EEZEL L7, QFT-Plus & QFT-GIT D% v k
F 7M. EE, FREEIXZNZ0168, 96.2%, 96.7%
& 0.196, 96.2%, 986% T & - 725 McNemar test |2 T
QFT-Plus & QFT-GIT, TBl1 & TB2 O ZNENDHx
WhHy N TETOKEIIAEZEZE Do 2 BT
Dy bF 7O 0.35IU/mL Tlx QFT-GIT & QFT-
Plus. TB1 & TB2 OBKEICIZHEEEDS Lh o, FHE
BIZBWTHHEEEDPRD LN o720 QFT-Plus
x> b 7EH0351U/mL O EE (911 %) ASHiE
71y b4 78 0168IU/mL B D K E (962%) L1 D
BHEIED» -7 (p=0008), L2*L. SFEFEIZB VT
WBEEENPRLN o7z, IFN-yOEIZFEEE & b
12 QFT-GIT Tl A EIZHA ¥ 55 (p=0.035). TBI,
TB2 & QFT-Plus TIZHEEENAL NG Do T2 B
ROC Wi #4557 #1 Tl QFT-Plus & QFT-GIT ® AUC &
HEEP L, B 7+ —~ Uy ADFAELEZ LN
720 CD8" T ML D5 LMW o e & 2 H
LHEDIED Y, B TIH, B2+ L EORERT
& TB2 1% TBL ICHXIFN- y Ot IZ I3 ITH B2
IZEL Tz (p=0053), F72. CD4" T fllim o iaz
TIET RO 5N 561F QFT-GIT OKEIMET
LHIENHSNTWS, QFT-Plus (213 CD8" T #lljia
FIMPUE DG TN T WD Z L5 0B ORI
JEPBW N T + =< v A% EWIF L 2 e ifE s G,
IFN-yit B mllEZ0 S 5720, QFT-GIT OH v M4+ 7
fli% QFT-Plus ICZ O F FHWHPTRETII W EE 2
5N b, IGRA BAEIIEZEREOF L LT 5720
DIAETH 505, UIFTEOX RITTEEEEZEZ O 72
O, BEH LAy b 7 EIZIEME 3SR G 0 S T
WZOFFFHT L EDRTERWVEEZ LN, Z
DITIZDOWT, BEMEIEREE LN D5 % H
WTEL LR LWRENLEL BEb s,
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FERBEGDZWIZ BT 5 IGRA L ENE CT O~ T- AR v ;. QFT. QFT-plus DILEHME b & T~

e B R mEY. Ry agE Y, B &5 AR FUa B
(B AR AL R Rk I el 2B VL R R4 AR )

MEOBEBEFRICIBWT, ARG EILETHD, &
57 AR REERORPVPLETH D, TDDIZ,
BEMEEEYE (LTBD) ORI R., FEEHRE D
FEThHDL, ZOLTBI &%, BH S 2 EIRM 2 itk
LHMMEFWAT R L 2 <, 512 X HEEETL R
EEEOTRIE VA, BEEREEEL WL EH
BN GEBRTHLEVIHI T LVEERASTH
5o 2O LTBI OBWHIZLEOMAE L L THEZOHL
WIRIE SIS WA ¥ — 7 21 v -y (IFN-y) i
HefR s (IFN-y releasing assay; IGRA) TH A, T
IGRA M4 1213, HAE, RFFTILQFT TB-T— v F
WA (QFT) & T- AK» b TBH#& (T-SPOT) @2
ORI S N TB Y, HIEEEMFEZ P LTBI 0%
Wric B EE TH D, BRIGH SN TWD, QFT T
138 IFEN- yie 428 0.351U0/ml DL E 2 B, 0.110/ml ok
i & L7z, T-SPOT &, Mt & — 12k L
THIE L. 4% T-cell Xtend & HWTHAR L7z, KE
FDA O¥)EFME | ZH U Cata >y ha— )L &5 [\Wiz 2
PulE (ESAT-6. CFP-10) flIBTOAR Y MO &K
fEAS 4 LT OSa1d B, 5~ 7 13 HERE., S E
wEE Lz L2 L, Wi e d s isde & BEk
D XPNZ DN T TE 72\,

F7-, BEBRZICBWTHY LN WG L L
T—RICEM X PSS, T, ANy 7o
ASAKEEE R LA - AR IcBWTiZ, HARCT
WL ERXDHESE T 2 (M= S i CT Mas ey
GHAE LTERLTBY, CTHIGOMESREME -
T, MidEE oML TH A B/NER, B 2 (LT
T @ tree-in-bud appearance =2 BE & 4t D 475 K AL i
FHIRALY) /5 Eif%k 7 &b HTRETH o

K VRITLATIE, 1) BEOEMERZ BT
% QFT LM EHERE I CT I2onwT, OFEBEDZ
JETOQFT LM E#EREH CT 2 LT VT

) AN E@ZFDER ZHRNRD,

EARKIZIE, W E g o WS B A (%
RERN 7 X — 35) OFMEBERG % FEL 72 QFT
OFBEMIZ, HARNIT42 A2 N (48%) CTHIE A
28 A7 N (25%) DSt THh 0, BRIRGLAEAE & H b
L7zo COMEBEE QFT B EIN 7 Nide& B X
R 72 o oS R R R M CT Tl 3 A (43%)
B GD T LCTh 5 AIKALFEHi 2 80 72, Ei
. EHEEREE, P-EELEOBEMERT IZB A
QFT Ba&E Iz 2L, =@ EE CT Toha
IRALFE RS, KAL) v o SHifG 2 E o, BER:
FrRE L CEETHL,

WIZ, 2) GBI AR 40 51 ¢ T-SPOT. QFT
OBEFEILE TIX, FEMRAE T-SPOT OB 1 60%
TQFT OB MEERH 3% L h A= I2K < (P<0.02).
WAEDEFEN—ZAD T-SPOT EMENH 5,

WHEIZ3) I, BN, o FR— V8 TEA
SNTWBLHH IGRA @ QFT-Plus % & 7> 3FIEHD
IGRA. 3 & 1xH. T-SPOT. QFT B X ¥ QFT-Plus
DOEFILEAZ D W TH B RS EE 77 6 TR L 72,
B 1 2 1% T-SPOT : 74%. QFT :91% B X ¥ QFT-
Plus: 93% T& 1) . QFT-Plus DIEE D)k b E2 > 720
P12 80 ik LL b oo Bl & 2 KM I CD4 - 200/ 1 L A
ZOWTHIRRETFETH B,

PLE X b, LTBI & W @ Gold standard (& 7 \» 72
O, R EALO AR OFEE RS Tl AR EES HE
HBCT THER SN2 M#AE & LTBI o8 A3 4512
HRENTWRWITEESEDNH 5. 4 A, LTBI Ok
WX O L N ORFERE 24 3 5 5
#TIGRA (QFT) Btk & 2 0, k& s o i &l
CT W CTHL 2 LEZEOBTREZE L 2\ WIER & 35
ZEaRF L,
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BRI R 12 381 2 I E MRS ORI & {6 O R LA

A B CRBURFREHZ T B & KB be)

AW S BE B OB SRRSO W T
. A FIA VEDERFIZI ) a2 P ANTE
T&D, ZNTHBIEWHEIERIGHET 20039 &
LD, FORRO—DIZTFLE, YD H A F
FAVHRIET YV AFESO TR E N D Tldk
CREBR TR SN2 b 0, &SI ELFE] & v
I ) o F RO &AL L ) IR ZEEE, BER
DOEBOBEROEROTETCHALZEDL—HNTH b,
SHIHEBIIHRIITEIILETHLICOELLTZD
BIEIL—HORFEOEFEEEIH > T TE L DER
BERE NG AR R WFETH SH 2 DS ORMEIZIA
HE P Twb,

B 202, YR RO A7) — = 712
BTz, Y\ vz ) YROE S L < 1X IGRA, W%
WAL X o TR -6, KRG 0d L b &
ETE LD TR BEEOMELEATEN., &£
W BFN B G SR SIET D A0 H o

F7:. RA BB CEHEEUEZEREN RO > 254,
W SRR T B TNF JHESRMEH FEERZICE
WA A B BGYE IR 12T D) 2 &% e Bb
N5, MTX i EF 25 L CETE R & Ge i
AT ESOMENR D L. U TR T EEDO MTX W
4RI 4 VTIREEEHBEET ZRE L D L HPHEEE
MEOHTIEH Z TIHLEVEV) LWL LR,
Fhud, FLFLHE ) v FEEICHT S MTX #
TR OIIERP RS0 EE D B%MhdH 550
5THDH, MTX 1) W~ FBBEDOF— KT v 7 Th
D AEEEEI L D S EHBEESE VA, O SE
FEPH IV PR YT AW, fl

2, b2 70REMRE CIIHEREICBWT
MTX HHOGEMIIEELEDNR W], T VAT I Y
LT 2—I12BWVWThH, RABEIZBWT MTX Off
A OREA 7)) — = 7, AR G E TG
AR T 2L =T a v ERUETRE LRSI LEN
TW52), fito Ty MTX OADHEHEZ BV THELE
PR EGE TG AT D I 2R A 5 £ CfF
DEWVIEZF LY D,

S 5121,

o W BRI 7 2 B AN IGRA BRI 72 AN
# CT CTHEF ) > N EAIRAL R Bl B A IR A LR A 8 D
Mool & BENEEEREE AT A0 ?

o YR BGR T T E B DY, IGRA HIE R - H
EARETZ o7 L E O/

* X2 RFP 2 & &+ 0 LG RED & 5 BE0
RAZ SR L CAEWFEMRACEH FEIC 72 &,
EEMREES T T 50

bl X9 AR BGR L AERRTEIE . £2 700
R REHEDD 5o

5 | FSCHK
D ba 3 7aefiEmR (2015443 A7)

2) Monica Bogas, and et al. Methotrexate treatment
in rheumatoid arthritis: management in clinical
remission, common infection and tuberculosis. Results
from a systematic literature review Clin Rheumatol
(2010) 29: 629-635
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sttty (ENLRBetsts L k)

£ OFE Ak (EISZR B acim e )

Jili A % A B IR A 2O R EE & LT
F 722 E I ME #EE ¥: (Longterm Oxygen Therapy:
LTOT) % JE42 5 A B £ A LI (Non-invasive
Positive Pressure Ventilation: NPPV) @ T 7 5 5
HThb, LEL. MHEEORELEZDS O,
L b i) e b E O HFAET 2720, S5k Tk
PR E LR LEC R Y 2 { B aizifr o 2 &SP
ENb, Lldwvz., i EEEL. D2EO LTOT
R NPPV & Vo 2R EHOMEE ELIZHD, &5
IR ) AN ) F—3 3 VORBICKEXLES L TX
TIREBTH D, T2, i MACERH 7 A<V F ) A
JE% e gstE (BEfFME) BEYYEEL L CTAE LR T Wz,
FNS DBYERBEORE L & L b 12H ), FEMxd
DHTF—=FNA =Ny a v HEOEEED o
T&7,

Ky yARTY T AT, BikEB X O A EEG
FRIZAEEICD 2o TR CIY. BMA> TI 5N/
Jix (R E L CeBA RS (NHO) oA
Lhol) BVURIANELTCHZ T,

1) [HRERE R RE DIRAE ] 13 NHO MVLE#R Y » ¥ —
DRI —A, BEEO— KM% 538 (YRR
JEEE & NRHIEIERE) & FOWRE. B O TR
BTG D BRI ICRBITL CETWnh 2 &
&L 2) [ AL DOWT : LTOT B X N NPPV |
13 NHO P38 T 9995 BE 0 KRR SE A 12 D DS E D I
ARG EOREY % 5 F 2 CTLTOT % NPPV 372
LC&EBEIOWT, 3) [HEBREEDOMNT ) Y
Vr—ary (BEMLED)] 1 NHO JJRILHERE O
WA SEE AN AE] 2 OFRREIZ#E L 72 ) ") 57—
Ta yOEEEB L OEERLICE ) IESFAENNETE L

T A AR FEMIE 2 SRR, 4) [HisEZEE 5
PEREGE (7 AV FE ) AE, IERMEPINERE) (12
D 1 NHO 7 5 AR I B D e B IS e AR B iR
TlEAZefe st (BFFEM) EGE & U Tk G %%
DEFICHET DT ANV FNL AR, BEICEHT 5
MAC fE% H.0 2, 5) [# R EAE & L COEE MR
RE EM~ZDIFEE N TF—F VA VT =N gy
Zrpuls & L72EE~ ] 1d NHO 500 e o 26 A 5%
HEIZIFIMOFRRED X OGS E O HER I &0 L%
B - EE GFICERTO AR 12D TR
W7, BB ORI, BRI T A 5
FRALGNS LA ORBRIZF > TRITW X, »
bW ALHERENTRZVL O (EFKTRYIHRTIOD
D) IZTENITEEZ TS,

IR DEIIEF D — B e ) OO0 B LB T
2BV, BYYERRUA O 58 % & T i 2 -0
L B 2 B T B & UM sl e o iR
DFEFEXBIELTB 2 &1L, BIEDHEEAEIE L T
WAHEADEZHNT, WOoh, BILODTIERWHE
B, BEORRTIZH 205, 1BVEEYEDGE#ED &
OV AR ORI, BT 2REETIE 2 <,
ZWEE 2 SICICEL £ T 73 500 EETH
. ERERIZBWTIE, BFEMIET Y A LD b E#E
FOREBA LY EELEbs, L205- T, ik
B X OBisEE RS (20§ B R DT B T R
WEERTH S ) B2, T EUBHBETOREILET
Holze FH)LIEERILSLL, KR VRY T ADOMHE
FRFFTW2720W2 2 S LT, FEETH L5
HRICEE IO LDE#EH L LT ARETH 5,
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FE ME— (ENZBEASERTER £~ & — IR ER L > ¥ —)

ARG AL P28 E & k. IS AIE D IG I 12 RS & B
L7-F 4 OABHER A& U7 IRREZ 3B L, AR AR
L FIUCHEE T BRI, B & O TR gE GERER
PHBHEE - BEREZR L) BZOLELRNETH L. #
BOWRZIIMFEE TIZD & L) &R, MR M.
Mo, MRS ER L, SHIZIEFNSDHELZES
WIZHET 5 & 9 MR mE % R T,

P B RE RS X AT S N2 IBRER Z O HEIEE TR
KBTI, VRN N TR s EHAE I H
Jed B IR RERE E AL H o 72D, HVEHE RO %R AE
TH o 72 LHRE % BH 3 LEFRLCIHEIHEHETDH -
T2 NEREEREC L MR RER 13 = D 15 5. JMEHA
BHECTIIA S TE LVIIEEOWD L HLH, —
B IZ IR ER DOIRZE N E T, FER I FEE L
BARER LI D% v, BiEEORT 2R 45
FE R MR R E E O -0, BT A MUE % & 66§
LEENE . BEREEZREOREEED AL E
T, BHEEIFEDOTLLRVIENNZ v, — ., W
BHEERE TN O AL LRI L, MR EHRIZEL S
M st o B %2 5 BE O FE 25 12 & o TR A B E % A
TAHZELHDLH, —MEIIIE SEREREEL D R
PR E DR IIEEE T, B A ME % £ 9 F2EE X
EL v 2R LAERRIEGDOEENE L0,
R LIS UIEEDE LIFREREDE . HRREZ
2452 0% 0,

AR TR T 68O BRI LFFET, 9
[H{G# TdH LT RFP, INH 20k L7234 %2 &k 3
6-12 71 H OWEHETIZIISTIET S0 6o T, AT L TH
SN ERERGE R A THED 72O B L 725 F %
Bl IR IE 2 5 & TIRIE T 258078 e ARG

D@L, 1) FFERED L VIZREREDDH L HET
SWTOES N o 2R OMEESW. 2) £
FERL R RERGVENERR 2 2\ 3D A BHRE & A 9 5 15 B
FEL 3) REREREIE IS T AEEICBEE S N TV b,
ZD X ) TN BT O IR REREE F TR
HIEBNI A B L FHEEND, FEEMRFLEE
b ATH, i EREEIC X 5 8EHIL COPD 12
W 2H0I2RB L. D 2005 40 18% A5 2010
ED 12% F TR L TWwWb, NPPV EEHICBWTH
[F#E1Z COPD 12k <55 2 A7 12 #2458 L. 2005 4E @ 31%
15 2010 FED23% KT LTWwWb, ElklLzk912
WAL P VS £ 2 WA B DA % O LT s
HEEZLND,

EHIIHREE & L CiMmAE R oA X 2 il i
SEL PR G, RERZE & L COREIREE. [8%
W EOAE, Al - imL L LTo COPD, 7 AN
Fou—~<rx.lE T AMERE. MEREE L TEt
Mefig o A0 L7 BmE ) DSBS 5 ICIEBHED ) T2
L BRIAEIEZR ERHIT 55,

DOHRE O BZI. 2o TR S I &Y% %
e s BB ELEE EOTBY ., IEXEICR
ETOBETIZ L ZNHEEFIRIC L 5, BlfiEFE Tl
W ZERASZ L < MER 5 © & JEMBIR 22 pr L % 2
LEFEIL LR T S IBTRITERmE & L ICEB L Tw
bho BHRID LD HEnEOMBRENRFIRS L, &
5IZEZ 0¥ K % IGRA A & 2 BIZ K% DOTS
& 72 IR EEEC XD R A R R
EICEL L BEMZEA BRIV T IDOEEZ N
Z)O
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A4 12DV T : LTOT B X OF NPPV

R MER, ZE whh
(T SZ A PO rh R BERP I 22 > &7 — IR

FEEREIC L B b A EOFEMIECE B %S &z
DI, kIR R 1940 R TH o 2o B
DORFLIIICKFEAT L TR (&, 194341217 7
1 T ADfEESTW5D,

B A S 10 4 & K872 1950 AR E, 4R
WEHERDS T ANE ThY ., #EFol 3UTET
WA L7z L )b 20 o TE (AD 105
NEF) 7%, 250 ~ 300 (1950 4F) 75 5 #2JEE (1965 4F)
F TR L. 2 OFCIRIHAE D B A% L7z,

L AN, IEHEEEOBESIEEEDO L D LR
72013 1980 4 . 0 TR L 72 HikE R 256 1
Ll OMEEGZEATHW REEOT NS, Wb
W AIRHIHREZ B3 A BEBEDPEY DL ) Ik o7 £
WoOERERMZ 22 L. MiHEGREEE L OEE SN
726

A% PR L 2 & B B PRI SR D 2 BELZ 754
ans (B .

OIVEHRER: - N AN, Mogter. Btk
HER T ThE, 20~ 30 F2 T, RS EA
L L7z BE. —Micid, MESLIEOREL N E T,
SOBE R FEE T RGP e v TR A
EENEED /-0, 5 CO2 MIE % 2§ A HEIE V.
B EIREOEHE T NT, B IZD R WIERDS
%\,

@QWEHRER: | INHICEELZMBENH D . Bk
PO SE CiRE % L 72 1%. BUEDL BT S i ofHE
B2 PE - TR AN G % A DT L 5 BEH, 2O TILR
HALHEF, &5 WITEE L OB CRiro#Esst &
SNTHEBNZE L A STz SRR T bz <
7o TLLBEZ, A RE R OISR A £ B E D 1T
IFEBNQTH Lo —HKWIZIZ, OL D bIIPEIRR
[ = O FERE AN EE T i CO2 IMILAE % £ 9 #HEE I 2 v,
SUBIEGE LITLIZEH LIBEED S V.

A P IE DT SR T b2 LT, H
IR EFE OO IG & 280 L7z, 1985 FEn = &
THbo

1986 4E A 5 1995 4E 121 JE A A i e BT AN 4
TR IEIEIC X 5 1S HEIP AN 2 B E o £ EFRA T
N7zo HErCTAHNEBTBHEIEFEINIZZOKM
BRAEZE LT, bAENIBIT A ENEZEDL (Long
-Term Oxygen Therapy; LTOT) & DERENH S A
W23 N7 SHMRSHIZILFEL A M) =70k
BROMEREEE R L )0

FFAREIC L AUE, TR A R R 5 5 e Ik

ANEeEE (2 PaO2 < 60Torr) (X, LTOT & A
D PaCO2 78 35 Lh_F 45Torr A D #E (IE PaCO2 #E)
X L. PaCO2 45Torr VL E o B (& PaCO2 #:) T
FHRPBEIFTH -7 (Aida et al1998), Z DOFIRIL A
ERMLERY, ZOERE LT, (1)Pa02 EAEA >
PaCO2 BEDIERNL. A-aDO2 A3/ &  HliFEE EE 1
R EE . (2) PaCO2 BRI IIAVEHRESINZ <\
EARER I AR EEICT 2 S N7 BB A TARZZ )5,
LWV 7RI b STz,

EAF W 2 BG4 C PaCO2 2SRRI B L
T AUE, W IUREHTERE O R 2B 2 . BRIEAF
BEAHEAE S 5o MIE R AE pH % MERF T & 201 1UE3E
B SN v, ERE, LTOT EABZ LI EME -
T, FREWIZ PaCO2 28 & Lt A kB IERH
LA L7, R E T FO L IITREN A LI
P LD e h o 72 1990 R RHT: £ T mEEZL CO2 -
VA= Ao 7-BE R L. EEERSELD
WBEHETH o720 L DEEIIRETILZ M Z 72,
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the 92nd JSTB - the 6th APRC Joint Symposium
Current topics and future perspective in the Nontuberculous Mycobacteriosis in Eastern Asia

Naoki Hasegawa (Center for Infectious Diseases and Infection Control, Keio University School of Medicine)
Kozo Morimoto (Respiratory Disease Center, Fukujuji Hospital, Japan Anti-Tuberculosis Association)

Nontuberculous mycobacteria (NTM) belong to a group of
mycobacteria other than M. tuberculosis and M. leprae, and it is
presumed that they existed in the Earth approximately 3 million
years ago. M. tuberculosis, which is transmitted between humans,
was known to diverge from NTM approximately 40 thousand years
ago. Although more than 160 species has been registered, new NTM
species have been reported every year because of the development
of laboratory methods. Among them approximately 30 species are
known to be pathogenic to human. Infectious diseases caused by NTM
are disseminated disease, pulmonary disease, skin and soft tissue
infection, and lymphadenitis, but presently, the pulmonary infection
(NTM pulmonary disease) is thought to be the most important
disease. The species causing pulmonary disease have been limited to
several species, such as M. kansasii, M. avium complex (M. avium, M.
intracellulare, and M. chimaera), M. abscessus (subsp. abscessus, subsp.
massiliense, and subsp. boletii), etc.

Based on the radiological manifestations and clinical findings, NTM
pulmonary disease has two distinct disease types, Fibrocavitary (FC)
type and nodular-bronchiectatic (NB) type. The FC type usually shows
cavitary lesions mimicking tuberculosis in the upper lung fields and
occurs mainly in elderly male patients with a smoking history and/or
underlying lung disease, such as COPD or previous TB history. The
NB type dominately affects 50-year-old and older females who usually
have no previous lung disease or smoking history, with nodular
bronchiectasis lesions mainly in the middle and lingluar segments
on HRCT. In general, the FC type shows a progressive disease over
a few years and refractory to clinical courses. In contrast, the NB
type usually shows a slow and indolent course in the early stage but
progresses to the destructive diseases over the years.

Pulmonary disease caused by NTM has been reported to be
increasing since the 1990s mainly from developed countries as the
detailed epidemiological data were reported from North America and
European countries. The main reason for that is thought to be due
to the increase of NB type disease. While the prevalence of NTM
pulmonary disease was reported as 5-8 per 100,000 in North America,
the report from European countries also showed the increasing
tendency, the incidence is as low as 2-3 per 100,000 and the main
disease type is FC type complicating pulmonary diseases such as
COPD. In addition, without well designed population based data from
TB high burdened countries, the importance of NTM pulmonary
diseae has recently started to be recognized.

Several factors are potentially responsible for the increase in
NTM pulmonary disease includes a spread of notion regarding
infection control and prevention, increased awareness by medical
staff, improved laboratory techniques for mycobacteria detection and
identification, growth of aging populations, introduction of various
immunosuppressive drugs, such as steroids and biological products,
a potential change in environmental factors, and NTM virulence.
Moreover the characteristics of NB type disease dominantly
developing middle-aged lean females without smoking history have
promoted a number of studies focusing on host factors to date, such
as adiponectin, Marfanoid with links to TGF-beta, sex-hormone, CFTR
heterozygosity, human leukocyte antigen (HLA), cough suppression,
connective tissue disease (CTD), etc.

Clinically, there are many problems in managing NTM pulmonary
disease, which seem to be mainly caused by the notion that the
current standard regimens needs long term treatment, e.g., RFP,

EB and Clari for MAC pulmonary disease is 12 months after culture
conversion and this furthers the side effects and causes deviation
from the treatment. Because the 2007 ATS/IDSA statement describes
that the diagnosis based on clinical and radiographic features is not
enough for the initiation of therapy, it depends on the decision of the
primary physician on when and which patient is to be treated. All
clinicians who treat NTM pulmonary disease need to manage the case
individually using radio-clinical evaluations until the development of
best indicator, such as a serum biomarker. Moreover, a recent report
revealed that approximately 75% of the cases, achieving culture
conversion demonstrated culture reconversion to positively during
and after treatment of MAC pulmonary disease by a re-infection
being confirmed by genotype analysis. This findings reminded the
researchers that microbial, host and environmental factors have to
be studied altogether for the advancement of this field.

In Asia, the population based epidemiological data is scarce, but
recently, a few data have been reported from Japan. A questionnaire-
based survey showed that the incidence of NTM pulmonary disease
was 14.7 per 100,000 in 2014, which revealed that it surpassed that of
TB for the first time in the country. MAC consisted approximately
of 88% of the total, followed by 3-4% of M. kansasii and M. abscessus
complex. Furthermore, the death number caused by NTM disease
was over 1300 in 2014 and the prevalence was estimated to be 112
per 100,000, assuming the mortality rate is one percent. The main
cause of the increase was due to the NB type of MAC pulmonary
disease, which affects elderly females. Both the incidence and
prevalence are thought to be the highest in the world. In Taiwan
and Korea, NTM pulmonary disease is also reported to be increasing,
especially from tertiary hospitals. The patient characteristics in South
Korea are similar to Japan, where the female MAC disease of the NB
type dominates, but M. abscessus complex is shown to be the second
most prevalent species at more than 10%. Futhermore M. abscessus
complex disease is also the second prevalent species in Taiwan, but
patient characteristics in Taiwan where males who have underlying
lung disease, especially the previous tuberculosis, are reportedly
dominant, is different from thoese in Japan and Korea. From other
Aslan countries, a systematic review article from China and detailed
case series from other countries on M. abscessus complex disease
have been increased.

In Asian countries, it is anticipated that the NTM pulmonary
disease would be increasing in the future because of the economic
development and growing aging populations in the area. Moreover, the
proportion of M. abscessus complex having the most refractory nature
in NTM is gradually as well as constantly increasing. We, as Asian
clinicians and researchers, should have a large role in the NTM. In
this symposium, two Japanese speakers and another two presentators
from Korea and Taiwan will be giving a talk. Dr. Matsuyama will
present about the host susceptibility, and Dr. Nishimura will present
his research on biomarkers that would be useful for disease activity
using menus. Dr. Hsueh will talk about the various problems in NTM
treatment, including the current situation in Taiwan. Finally, Dr. Koh
will give a discourse on the treatment strategy, covering his plentiful
clinical research.

We hope that this symposium would make us deeply knowledgeable
about NTM pulmonary disease and lead to the development of future
corroborative research in Asia.
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Host susceptibility to pulmonary nontuberculous mycobacterial (PNTM) disease

Masashi Matsuyama, Steven M. Holland
Laboratory of Clinical Infectious Diseases, NIAID, NIH, Bethesda, MD

Although the pathogenesis of pulmonary
nontuberculous mycobacterial (PNTM) disease is not
fully understood, it is clear that age, environmental
exposure and host susceptibility factors are important
in the development of this disease.

Among the host susceptibility factors, both airway
dysfunction, such as in cystic fibrosis (CF), and
immune dysfunction, such as in disseminated NTM
disease, are known to be important. However, the
specific mechanisms and risks for PNTM disease
in post-menopausal women, the fastest growing
population with mycobacterial disease in the
industrial world, remain unclear.

For over 20 years, our laboratory has focused
on the comprehensive understanding of NTM
infection. We started working on severe disseminated
NTM disease due to mutations in the genes of
the interferon gamma/interleukin-12 (IFNy/IL-12)
pathway. However, when we turned our attention
to PNTM disease, the most common form of NTM
disease, we found no strong evidence for immune
dysfunction, but rather for airway dysfunction.

First of all, PNTM disease is distinct and different
from disseminated NTM infection. Using autopsy
samples, O'Connell et al. (Chest. 2012; 141: 1203-1209)
found that when disseminated NTM infection involved
the lung it generally showed lung parenchymal
involvement, poor granuloma formation, signs of
hematogenous spread and extensive extrathoracic
disease consistent with systemic immune dysfunction
(e.g., defects in IFNy/IL-12 axis, HIV infection and
autoantibodies against IFNy. In contrast, isolated
NTM lung disease was generally bronchocentric
with more intense granulomatous reaction without
extrathoracic infection and without systemic immune
dysfunction.

Secondly, despite extensive immunological search,
reproducible immunologic abnormalities have not
been found in PNTM patients (Kim RD et al. Am J
Respir Crit Care Med. 2008: 178: 1066-1074).

Finally, our laboratory has reported that defects
in ciliary beat frequency (CBF) regulated by both
exogenous and cell autonomous nitric oxide are
associated with the development of PNTM disease
(Fowler CJ et al. Am J Respir Crit Care Med. 2013:
187: 1374-1381). These observations partner with
the well-established data that rates of pulmonary
NTM are higher in conditions that predispose to
bronchiectasis (e.g., CF, primary ciliary dyskinesia)
and increase with age. From these accumulated data
it appears that PNTM is much more a disease of
airway dysfunction than one of immune dysfunction.
Further, PNTM disease typically occurs in the

right middle lobe and the left lingular lobe, areas
of anatomical locus minoris resistentiae. These
observations also suggest that mucociliary clearance
defects are related to development of PNTM disease.

Taken together, airway dysfunction and mucociliary
clearance defects are the best demonstrated and
likely the most important predisposing factors in
PNTM disease.

To elucidate the pathogenesis of PNTM disease,
our laboratory performed whole exome sequencing
to investigate the genetics of PNTM susceptibility.
This approach identified more low-frequency,
protein-affecting variants in immune, CFTR, ciliary,
and connective tissue genes in PNTM patients
than controls (Szymanski EP et al. Am ] Respir
Crit Care Med. 2015: 192: 618-628). However, the
detailed functions of these genes and gene variants
in the pathogenesis of PNTM disease remain to be
understood. It is likely that these genes and their
relative burden play important roles in human
respiratory and immune cell functions. Since human
respiratory epithelial cells are critical early points of
entry for NTM, we modeled NTM infection of human
respiratory epithelium by culturing normal primary
human bronchial epithelial (NHBE) cells at the air-
liquid interface (ALI). In order to begin to dissect the
pathogenesis of NTM infected human respiratory
epithelium, we analyzed transcriptomic responses to
the most common NTM infections, Mycobacterium
abscessus (MAB) and M. avium complex (MAC) in
this respiratory epithelial system, using RNA-seq.
We found that genes related to cilia were down-
regulated by both MAC and MAB infection of normal
respiratory epithelium. In addition, some of the ciliary
genes previously identified with polymorphisms in
PNTM patients were affected. Moreover, the cytokine
1L-32, the superpathway of cholesterol biosynthesis
and downstream targets within the IL-17 signaling
pathway were elevated. The integrin signaling
pathway was more up-regulated by MAB than MAC
infection.

Airway dysfunction and mucociliary clearance
defects are likely the most important predisposing
factors in PNTM disease. However, CF and
CFTR mutation are rarely seen in Eastern Asian
populations. Our comprehensive approach to
examination of the transcriptional response to MAB
and MAC has identified several of the same genes in
which polymorphisms were seen in whole exome and
other studies. This work sets the stage for the careful
examination of Eastern Asian populations for possible
population-based variants that are related to Eastern
Asian susceptibility to PNTM.
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Antibiotic treatment of nontuberculous mycobacterial lung disease

Won-Jung Koh (Division of Pulmonary and Critical Care Medicine, Department of Medicine, Samsung Medical
Center, Sungkyunkwan University School of Medicine, Seoul, South Korea)

Human disease due to nontuberculous mycobacteria
(NTM) is classified into four distinct clinical syndromes:
chronic pulmonary disease, lymphadenitis, cutaneous
disease, and disseminated disease. Of these, chronic
pulmonary disease is the syndrome most commonly
encountered clinically. Among the more than 150
officially recognized NTM species, the most frequent
human pathogens are Mycobacterium avium complex
(MAC) and M. abscessus complex (MABC) in many
countries. Since treatment guidelines of the American
Thoracic Society/Infectious Disease Society of America
were published in 2007 there have been continuous
efforts to improve the outcomes of NTM lung disease,
albeit slowly and with limitations.

A diagnosis of NTM lung disease does not necessitate
the initiation of antibiotic therapy against NTM species.
Instead, this decision should be made based on the
potential risks and benefits for individual patients of a
prolonged course of treatment with multiple antibiotics.
Initiation of NTM treatment should be individualized
based on disease type, comorbid conditions, age, and
etiologic organism. Because the presence of cavitary
disease is associated with higher mortality, patients
with fibrocavitary disease usually require immediate
treatment. Conversely, nodular bronchiectatic disease
tends to occur in the absence of significant comorbidity
and progresses very slowly. Therefore, early treatment
of mild and indolent nodular bronchiectatic disease may
not be advisable due to adverse effects from the long-
term use of many drugs. Once the decision has been
made to initiate treatment for NTM lung disease, the
treatment regimens should be formulated according to
established guidelines, understanding that a substantial
proportion of the current guidelines rely upon expert
opinion rather than randomized clinical trials.

MAC is the most common etiology of NTM lung
disease worldwide and was originally composed
of two species, M. avium and M. intracellulare.
Newer macrolide drugs such as azithromycin and
clarithromycin are the cornerstone of MAC treatment.
The current guidelines recommend three-drug
macrolide-based therapy, comprising the macrolide,
rifampicin, and ethambutol, for the treatment of
MAC lung disease. Streptomycin or amikacin is
recommended for patients with severe and advanced
disease, especially fibrocavitary disease. Antibiotic
therapy should be continued for at least 12 months
after conversion of sputum cultures from positive to
negative. In non-cavitary nodular bronchiectatic MAC
lung disease, intermittent (three times weekly) therapy
has been recommended over daily therapy because of
better tolerability. Intermittent therapy has potential
benefits in decreasing adverse drug effects and
medication costs and increasing the rate of adherence
to the regimen.

Even after successful completion of antibiotic
therapy, microbiological recurrence (predominantly due

to reinfection rather than relapse) is relatively common,
especially in patients with nodular bronchiectatic
MAC lung disease. Treatment success rates even
in macrolide-susceptible disease are suboptimal
because of the prolonged duration of treatment,
drug side effects, and frequent reinfection. Moreover,
treatment outcomes are very poor in patients with
macrolide-resistant MAC lung disease. The efficacy
of adding drugs to standard antibiotic treatment of
refractory MAC lung disease has not been established.
Clofazimine and inhaled amikacin have been associated
with microbiological and/or symptomatic improvement
in some patients who fail to respond to standardized
antibiotic treatment. However, the role of these agents
in refractory MAC lung disease is currently unclear.

MABC is the most important source of pulmonary
infections caused by rapidly growing mycobacteria.
The treatment of MABC lung disease is problematic
due to a lack of effective antibiotics. MABC is resistant
to many antibiotics and only typically susceptible in
vitro to the parenteral agents amikacin, cefoxitin,
imipenem, and tigecycline, as well as sometimes
oral macrolides. Current guidelines recommend
macrolide-based antibiotic therapy combined with
initial intravenous amikacin with cefoxitin, imipenem,
or tigecycline, followed by continuation phase with
macrolide, clofazmine, minocycline, moxifloxacin, and
inhaled amikacin based on the drug susceptibility
test. However, optimal treatment regimens are not
established.

Currently, MABC is divided into three subspecies: M.
abscessus subspecies abscessus (hereafter M. abscessus),
M. abscessus subspecies massiliense (hereafter M.
massiliense), and M. abscessus subspecies bolletii
(hereafter M. bolletir). Of the three subspecies, M.
abscessus 1s the most common pathogen, followed
by M. massiliense, and M. bolletii. It is important to
identify the exact subspecies, because M. massiliense
has been consistently associated with a higher
probability of treatment success than M. abscessus or
M. bolletiz. These differences in treatment outcomes
are attributable to differential macrolide susceptibility
among members of the MABC. M. abscessus and M.
bolletir display inducible macrolide resistance conferred
by the ribosomal methyl transferase erm (41) gene. In
contrast, M. massiliense strains do not show inducible
resistance because of a large deletion in the erm
(41) gene that renders it non-functional. However, a
polymorphism is present at position 28 of erm (41) (T or
C) in M. abscessus. The majority of M. abscessus isolates
are of the T28 sequevar and exhibit inducible macrolide
resistance, but 15-20% are of the C28 sequevar and
susceptible to macrolides because of loss of function
of the erm (41) gene. Therefore, precise species and
subspecies identification and determination of macrolide
susceptibility are recommended for optimal treatment
of MABC lung disease.
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Hsa-miR-346 is a potential serum biomarker of Mycobacterium avium complex pulmonary disease activity

Tomoyasu Nishimura (Health Center, Keio University, Tokyo, Japan)

Although the incidence of Mycobacterium avium
complex (MAC). pulmonary disease continues
to increase worldwide, the pathogenesis of MAC
pulmonary disease remains unclear and there is
no proven management for the disease. One of the
difficulties in the management of MAC pulmonary
disease is the lack of useful biomarkers reflecting
disease activity.

MicroRNAs (miRNAs) are small non-coding RNAs
that are associated with the pathophysiology of
several diseases via its post-transcriptional regulation
of gene expression within cells. Certain miRNAs
associated with carcinogenesis are used in diagnosis
and therapy as useful biomarkers to predict cancer
development; however, miRNAs associated with
MAC pulmonary disease remain undiscovered. It
was recently determined that miRNAs produced
within cells are secreted into the blood stream and
subsequently circulate in the body. Therefore, it is
possible to evaluate disease activity by measuring
disease-associated miRNA levels in serum. Here, we
hypothesized that serum miRNAs are associated
with the pathophysiology of MAC pulmonary disease
and could be used as biomarkers to reflect disease
activity.

We studied 16 patients with MAC pulmonary
disease diagnosed based on the official statement for
nontuberculous mycobacterial diseases established by
the American Thoracic Society and Infectious Disease
Society of America, who were admitted to the Keio
University hospital between July 2013 and June 2016.
Sixteen age- and body mass index-matched healthy
female volunteers were used as the control group.
None of the patients had a history of other diseases
and had never been treated for mycobacterial disease.
The patients and healthy volunteers agreed to
participate in the study and provided their informed
consent. This study was performed in compliance
with the Declaration of Helsinki and was approved by
the institutional ethics review committee for human
research at the Keio University School of Medicine
and hospital (No. 20130134).

To discover the miRNAs associated with MAC
pulmonary disease, serum miRNA concentrations
of patients with MAC pulmonary disease and
healthy controls were measured using miRNA
microarray analysis. miRNA expression in human
serum was measured using the 3D-Gene miRNA
microarray platform (Toray Industries, Inc., Tokyo,
Japan). miRNA isolated from 300 uL of human
serum was hybridized to 3D-Gene human miRNA
oligo chips ver.20.0 containing 2555 miRNAs or
oligo chips ver.21 containing 2565 miRNAs. Two
independent microarray analyses using serum
samples (experiment 1 consisted of 5 patients and
5 healthy controls, and experiment 2 consisted of
4 patients and 4 healthy controls) revealed that
the concentrations of five miRNAs, including hsa-

miR-346, hsa-miR-532-3p, hsa-miR-3155b, hsa-miR-4446-
3p, and hsa-miR-7515, were significantly higher (p<
.05) in MAC pulmonary patients when compared
with healthy controls. There was no significantly
lower miRNA in MAC pulmonary patients when
compared with healthy controls. To confirm the
miRNAs associated with MAC pulmonary disease, we
compared the serum concentrations of five miRNAs
in 16 MAC pulmonary disease patients with those
from 16 healthy controls using quantitative real-
time polymerase chain reaction (qPCR). Total
miRNAs were isolated from 300 x4 L of human serum
and individual miRNAs were detected by gPCR
using TagMan MicroRNA Assays (Thermo Fisher
Scientific, MA, USA) according to the manufacturer’s
protocol. The concentration of hsa-miR-346 was
significantly higher in patients when comPared with
healthy controls (mean * SEM; 1.63 x 107 + 328 x
10" M and 942 x 107 + 1.81 x 10 M, respectively,
p=.0468).

The primary host cells harboring MAC are
macrophages while MAC can infect bronchial
epithelial cells in MAC pulmonary disease. Therefore,
we inoculated human macrophages with MAC and
then measured the concentration of hsa-miR-346
in the supernatants. Human macrophages were
obtained by culturing human peripheral blood
mononuclear cells from transfusion blood provided
by the Japanese Red Cross Society (Tokyo, Japan).
Adherent macrophages were cultured with the
MAC 104 strain at a multiplicity of infection (MOI)
of 10:1 or 50:1. At 24 h after MAC infection and
secretory miRNA levels in the culture supernatants
were measured using above mentioned protocol as in
serum. The concentration of hsa-miR-346 was higher
in the supernatant of MAC-infected macrophages
when compared with uninfected macrophages (hsa-
miR-346/has-miR-16-5p ratios of infected cells at
a MOI of 10 and 50 compared to uninfected cells
(mean = SEM) : 148 = 170 (p = 319) and 2.18 =
346 (p = 007), respectively). However, there was
no significant difference in supernatant hsa-miR-346
concentrations between MAC-infected and uninfected
human bronchial epithelial cell line BEAS-2B.

Based on our results, MAC-infected macrophages
in pulmonary lesions produce hsa-miR-346, which is
then secreted into the bloodstream. In addition, hsa-
miR-346 secretion from MAC-infected macrophages
was dependent on MOI, indicating that the degree of
hsa-miR-346 secretion from pulmonary macrophages
iIs quantitatively controlled by the bacterial load in
pulmonary lesions. It is reasonable to assume that
the serum hsa-miR-346 concentration correlates with
MAC pulmonary disease activity. Therefore, hsa-
miR-346 thought be a candidate serum biomarker of
MAC pulmonary disease activity and further clinical
studies to confirm these findings has to be planned.
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Current topics and future perspective in the nontuberculous mycobacteriosis in Eastern Asia

Po-Ren Hsueh (Divisions of Clinical Microbiology and Infectious Diseases, Departments of Laboratory Medicine
and Internal Medicine, National Taiwan University Hospital, National Taiwan University College

of Medicine, Taipei, Taiwan)

The isolation rate of nontuberculous mycobacteria
(NTM) species and the prevalence of NTM-associated
diseases are on the rise worldwide; however, the
species distribution of NTM isolates and the types of
diseases caused by NTM species vary from region
to region. The environmental nature of NTM and
their ability to form biofilms on different surfaces
play a key role in their pathogenesis. Emergence and
spread of human-transmissible multidrug-resistant
M. abscessus clones have been reported and those
are associated with worse clinical outcomes and
increased virulence in cell-based and mouse infection
models. Treatment of a NTM disease is complicated
and there is no comprehensive guideline regarding
the in vitro susceptibility of each antimicrobial
agent against NTM. Therefore, appropriate anti-
NTM treatment can only be recommended based
on individual NTM species and local surveillance
studies of anti-NTM resistance. Previous studies on
the in vitro susceptibility of Mycobacterium avium
complex (MAC) to clarithromycin in some Asian
countries have revealed a low rate of resistance to
that antimicrobial agent. Thus, a clarithromycin-

based anti-MAC regimen should be effective for
MAC infections. However, clarithromycin resistance
due to the mutation of the 23S rRNA gene in
MAC strains has been detected in many countries.
Therefore, physicians should avoid monotherapy
with clarithromycin and consider the possibility
of clarithromycin resistance in patients who do
not respond to clarithromycin-based regimens.
Rifampicin is the critical component of successful
management of Mycobacterium kansasii diseases.
Although most M. kansasii isolates are susceptible
to rifampicin in western countries and in Japan,
this agent may not work well in Taiwan. Rapidly
growing mycobacteria (RGM) is a prevalent NTM
group worldwide, particularly in Asia; however,
each NTM species in this group may have its own
distinct antibiotic susceptibility pattern, and close
monitoring of the antibiotic-resistance patterns of
RGM is necessary. Most important of all, the iz vitro
susceptibility may not represent the iz vivo activity
until the confirmation of the clinical study. Further
investigation of the clinical effectiveness of the anti-
NTM agents is warranted.
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AL E D W EREITH A NS, TTIC [HAF
FGA4 V] ELTOERKA TS, 7272, MAEICE
WO THESREE | R [T A LNV | 25§ 531,
BIZTEFREDO L) IZ, LWL H 5. BFEW
MnrzEzbeE, HA T4 AMUIELT L LELRZ W
DIV,

DEzFlosbd, F—7— & [—#fb] & TH
Pl p | 72X Bbn b, THIE. oA ThEA
TWALIELDT, T SOPERREMAD ARG &
FE DLV, BERE X — 7 — Rt ¥ — ORI
LEZDLVLENHLEZANL, EDL AWML HE
DY THLEEDLNLD, WINTESRITNIER S
TWEZEEZ B,
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5
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BB SRS BB XA 4 A Ly 2015 4R 121 A1 10
HAXF 144 T TE o 72hy, KK, TRBEN TORLE
Y D = 2 — AW E 72727 v 2L, FEEEICR
FTHEEMETLTLE > TWAZ & EREHDIE X
HZ A AIZERAT L HEMZHOM L 212X 5 b0 L
I N5,

ICT (Infection control team : J& 4& &t 3% 7 — 4)
X, FIZERG (infection control doctor : ICD). Fi#
fii (infection control nurse : ICN). ##Ifli (infection
control pharmacist : ICP) i & #t 4 3 fifi (infection
control microbiological technologist : ICMT) T i &
ENDEHREF— AT, RNTIEEZ S S F &F L RYYE
PO BE - RiE, MBORETTH72012, BN
AT T N, B — XA T A U S
R . Jel et~ = 2 TV, U 2 o
R oENEE - R, REEHEE., BadHE (7Y b
TLA 7 RE) ~NOXE, HISERER L DL &
AT o MIZICE L TlX, BEWEERMIFN- 7 v &
4 (IGRA) R ExHWIJEARREZS. NA ) AT H
f#25, B L ORERNISEROEME-ES 2 I X5
Kol WEZROREBNE A L &G W20 Dftiskss
EECTH 5,

HIE O IR ITBHE CHE N E 720 T — A RHED

203

ko (7Rt 5 B 2 PR
WA =4 (BRI A T R R e/ AR

VB TH ) #EB% - IERG B PURE I & #4072 ICD.
ICN, ICP, ICMT OfRFIZ L B ¥ UV RI Y A% 4
L726

EEMIHEBEE MR, RS 3 5 TE
TVIRIROEENIEZETH V), RIZHRERRED
WEREE2LS ., — R CREEZEZINET L ET
JWIRIRD J w7oNt7 o A1) by T A1)y MZDOWTH
fRFNT272 <,

Wiz, ELLREER AT B EE Y v Y — O ARSE
TS, ICN O & R BIRE 1 B sk D4
B A7 BAG AR BT T TWnWhH & %,
IGRA A DGR 2 IR V7272 <,

Z LT, WALERIERIRE OB RIS G
HEH B X OHHE LR O ESRAIM D% E & B %
Antimicrobial Stewardship Team (AST) ¥ & CHfl
EWE L,

22, ALRERIRFE OGS4 ICMT o5y
WL W7z e i D & o S AEPUEE AR O A TG
. B2 S BB I 2 3 2 K], Az
SR ORESEL 2 W5 R 7272,

Ky YRT T LD, WBINEOWHH S OBHFIK
VTIEHEETH B,
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- —HRIR TR EE € BT 5 & T IVIRIRDREERD S —

S/ SO
(HARBERR RSB BEIFIR 2R R VL HARBE RS 95 B P 20 4 B R el 22 )

LEE I B EINEE T IVHEEIED CETVIRIK
2RERTHARAWMETH L. ST T 4412 1
10 HIEA @A R EE AT TV EEOEN
WZOWT] IZERDCHEETHY), ETVHEIDNET
HRREFIL, BRVLELREIHERZ AT HREEE
TdH5.

KRR CTETIVIRIR A AT AR e LTiE, BT
DEDPETSNS.

9, L& LERDHEATHMYREREZ ) T TV
TBED, W ERELARZE LGS, HYEE
JHER L) RS SR DG & MR ORR kT
L ENURRICH B, BRI T, HHOAEYFE
BIH) R S HIHIF], PUREA OB X 2 EERIEICE
FBNA ) A7 BEIBEILTWD. &b FiuEARsk
il TS T A BEHT & A & VIR ZRNER DL
oY - JHBE LA L L2 LT, D) A
A AT L RWVERIC L L EZ D,

F o RFIREOMRE E, S - THSENOHKESRE
VEETHL., ERPLHEELH) 2L, FEololh
WHEEBRI OO D X ) ITHEZITH) D, FLT
EBZZORRE DML T, &0k ) 1@ 4t
T 5D INOEVRARELETOEMIKOENE Z L
THoHH, EBRIZEarahrHEETH L. 4 - s
EDBPS DX IR VL —Z v Ve T—EIZ%
FHNAEEL LT, MERREZA L2 WIEERICBT
HETFIVIFROBREERIIMOTHENLDEEZ B,

—HT, ZOETIVIHIKOMEE LMDk SH

EIFONb. BB E AT SR THIIE, ADL
DRI W), o B LS55 562 8
WBHRETH BDY, TOETFIVIRETIZIREEBE I NS
FTCHVWEMTHEITIEE R L, I 2L
Wi & o T RE R ADL (activities of daily
living) DT %KL 9 AT &% 5L, JREERRE
DR S IIEBREORIC O F 7 e 7 b,

EZAHTHBRPHABILBITA XY v b, BEEED
T A1)y A E T VIR R EORKOF EIX, B
N TR b B BEN TGS, TEICEEE 2
DETFIVIFIRICEET 2 2 & TR EO T 55 6 1%
TN WEEBICHENPAZENTELLEVH)ZET
E A, UkETIE, ABRBEECEE SED LW
HBEDBE LA, WESHEMSDRIED S #Hik
ANV, ETIWVIREAND ANEZFFT, WERMAL R WL
FANBHERIIC L 2R ORI % 4T, ANZEfAIL, Mk
BEBZM L7261, eI HERGT 5. 28H
P Eo#IE R EEM TN BT, ERoEE, F L
T 3 Rl ERE A B IREVEAL D35 S 7236 PR Bk AR B
LTV, HRDETFIVHRENDBEEOBE & W»
ATy a RGO FCIERICRE A ER YR
D ENEGIZHEGERTE L b,

Ky VvRI T AT, ETIVRKOHIR, ko
WCHAL, E0X) A HEEETLEENAZLT
WAPRIRT D, F72, BENEEGRR & L CRBRNSE A
DA BE T ARG, T 246k - #ahlskcaEeEb
L EEEANORISER L2V,
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B 5% B AR |2 I Mt X DA AL

RN

HAY @ 3B D DA E O RER IR ERNI D 5
EVbhb N B, EREEEICBVL TSRS, akiE
BI55E. & F AREH S &, REETEL2 CEFEOK
MG, FIFDNA ) A7 EDRELEE %> Tw
Bo 0124 IZHPETHRAELZ2ANEEZ HHH
KB D 55% OB IED S B 58% X7 ©¥ % 3k 2
TEREEZZZ L ChLEREIN, 20450 11F
TMEINLFETIZI AU ER o7 SNDE, EHR
BETHEESZM SN, T TOMMOESICLY, &
DESRIARNC BT L KR DO BEN R SN 7%
Bo — . B TR GBS0 RIS EH
W2 Ty, QELHE. SENIFE, W5, HEFA
HEEEFRETHMEBLEIML T, A FEix 2013
EDONIT 10 T H 720 OFEFGRERS & EFH T 70 1
314 12%f L 617, 80K 795 1%L 1578 &£ 25 TH %
ZEBETICBWTHGHE Yy ¥ —RPA ¥ —%
HLSEEE2H>TWA, INE TABEPICHEE
B S N7 BE ORI E RS T 9 B3 asE (ER)
ZAEH L ABE L Tz, 5 34EMIIC ER TR T -
TR %17 - 72561 558 BT, 1 EIDHIEHEBTE. 5%
IR L B S . 3L BNE AR L HBH T 3
&, EE LT A EERIIB W CRIISE W
LRGSR 2# LA EETH 720 AT
R B NG 3 & LT 2010 4F & ) RS A% T R Y
IFN- » 7 v+t 4 (IGRA) % MW7z AREZ, N A
) A0 #HEL (Bdrialc b A ER - B - R
WA IR ) . B X OSREAL Be P 58 A= ek o0 2 ik 4
ZHREA L7z, A B 6 45 1 o R PR B A
Wi BN ISR, K O E @ IGRA 2 % 75047 L.
EILT 2 AERICB O 2 S b s ek 5
DWW THET L7z,

Ji: 1 20104FE 4 H~20164F 6 HD A BE Tl % %
7B E OPUERR AR R, ABRER . Rk E
® IGRA MATIE o x5 & L7, IGRA Mt i3 (1) EEFifi,
FREM, WRMASM, B, B T
KOREAERS ., (2) kit v & —FHHE L THEEE,
DIRE M, BRI 2 A RAE 1 RS ) 22

205

Ge) 27 #friz iz % (ICN)

it (ERLR PR 2l B v & — G 5 =)

Fi (3) KEMBREROISE A AT ) s ®S T
H5o

(1) TEARHED IGRA MR %13 678 %4
IGRA 5 R 1Xa M 634 44, HIEMRE 27 &4, Btk 11 %,
HEAT 6 24Ty BAFEZ O IGRA FEERI1X 1.6%
Tholze (2) NA 1) A7 H IGRA BAEOR RE T IE
N 782 %, RIEMERE IRy E (LTBD i 8tbihzo
2184, NA ) A 7 FEfEZ D IGRA BRI 23% T
B otz WAIZFEHER 10 B (B 22%) . B
il 7 61 (A 3.2%) . WHEE 161 (F 1.1%) TH -7z
LTBI S 1861 5 & 11 61 (61%) TIXWH & 7> 72 4
MR EOWMRSTE L h o7z, (3) HbhHidzEs
1336 th TR R EIZIE 1,015 44 WA jIl 1213 B S fili
751 % (74%). FERH 109 % (11%). PResgedht5E 62
% (6%). OB, FEDHT. HRKRE %
EP3934 (9%) Td - 72, IGRA #5 % T LTBI 2%k
bI7zD13 30 4. IGRA BEtERIE 30% TdHh o 720 B
FEIXEERT 4 40 (Bpi=R 3.7%) . R 25 % (7] 3.3%)
A 1 44 (W 1.6%) Td o7z, Hfilsfes
%36 kD> H LTBI e &4 L2o1% 11 T, 11 #
DOHFINZ T PR BHME T S P B R TR
DEE S N/FRREFEN Tz, T2 ARZIFERT
ZIGIZPE S TB Y | FEEGEEDIEE L 72T 9 iR
AT,

L EARMES CTEMBEDSSREZ)RLT WV
WAEIZF 0 IGRAMEZIT-> TBL I LT, O
BMDSEN 72 BRI D B 7% B ME ARSI BT
IGRA B D F iR H) BN T D) 7 — ADNE S 872,
72, ERICEICHDAMBEZNSRE LI2NA ) A
HRLE T o722 L THMERZIZRS o711
Bl LTBI HM % R AT 5 2 & Ta, FHA
REDRIEZITH T LD TE 72, Elh, FREElE 4%,
e, 18, SETHERE R EOBGROREY A 2
WA BB IR & U CEEL., B BTSRRI
7 — ADEAE, N5~ R 7 EHOWE, Emil7 1 v
FFAMICEXBAHE G CHBELE X TFARD SN
60
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A B L O BT LR O REE SR D15 & e

AT CRALEERHER R 2B A I R R 2 B )

BB T A IEHIMORREDB L OCHEMEKIE, HAE
BRI AYREE A AL P - FR o A A &
H AR ber ko O PUR AL e ik 7 e FE K i 12 R0 &
Nb, 4H, ICTO—H& L TIHHEY 3EAMA, 2
NOEOEKETIGT A LI hoTE 0 HED
FRE B IS E B X OPU b7l e A 1 2016
FI2HBAETEEL L 700 X4EBEF TV nE
W2 b, HIHEDOEKIE, BERIMOHENE L TEICHEE
o IEEH LIRS L OFFRICHEE S T 5 &7
FIE O SR O RE KRR IR OMERR % &2 1T-> T
Wb, FomE TR, HEERoOREMHE B
L. BEMREONEYMHALZIZ 28 X ICHBLL T
Wb, EOIIMAEWFENE T TRNRSEICBIT 5
OFREMEZIERT A2 &, MRE~OHKE % & FEik
LTWb, —77, PR btk sl SR LR AGE G
FICTIEEIPNTB Y. PK-PD #5<° TDM f##T =
IUT Y AP IERINE L O G EEHC B3 5 2
EDRDENT WD, ThbbEBE, ICD & &b
MR T — 5 S BB L 200 BIEDHHE Tl %
MrEl4 4 Antimicrobial Stewardship Team (AST) @
—BELTo&kEIxHS

AR R L7 BN R E L CEETREZ L
X, HEOBEII MBI RTHREL T ABEDOFIC

WNTVWAIEIIHDLEND) T ETHD, FTE, i
G DAL IGRA DA L 1) RIBM ISR L 7225,
IR R R BE I IETE BIRE L H T Ak
%l o TWAHFTICT & LCORMARD 5T
bo BEDZIFANBEORKME L OB T 5 EHE A
5 T AORRYFIHEIEE L, ICN & ICD 2SI % o
TH LN B DS, FBEHEFIMIL. ok R 2 LI
Mg Bt OB ME R ICD L1k L 255 H AR
DHEIE T BIBEERTo TV Tk b, TDEEIR
HAED FOEMIChAZ S, BWEHOF = v 7
T ECHURMEEOEIN - BHEEZ L L IEETDH
Z)O

ICTIZBIT 2 SHAREIREA X, 295 LG
FTH 2D TIE AR IEHIT S HEE T 5 X 912
HoTETWD, %< OFREETIX ICT OFH Y EEHIM X
1 ~241BETHY ., KRz I N—F 5 0LEND
L7200, MBHERSHOBRED 7+ 0 —% TDM 74 &
. T LARMEERIMOMAE L LTRSS N22H 5,
LA LA, JEHI i o g B X PR F %
PAK$ BT, 4 CTREEDED L7720, 5%
TR A B & O RGeS I B 3 5 EHEE TR ATRRRE LS 2
L7259, THLEERTEA, AV UYRI Y LATH
L THRI,
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W R A A AS B R D 3735 70 &

a1l HERT CRLIBEEE BRI EE B i Be e £ )

AR OBEN B R, s ISR L, o
KaHELLZEDEAITH S, KE CDC Tl 2005 4F
2. PUERE MRS B W T [T R (turn around
time : TAT) | ICHAT 583247 > CTw5b, OFL
7RI IR WAL O NS 2 &, QM EBRAr S
B L CRITOBAE T2 H5b 2 & (SR, ks
£, MHEREELRE), OFHEMEOMEFIZ 1 HUA
WG TAZ L, OBRFEORERERRET 21 H
PNz 34 2 &, @%EF 2 RO E % 30
HUHNICHET 22, OBREEEPELNLT2S 1
HUIRIZAR S (123 fih4 5 2 &, F72. il ClEER
HEME VLM O B 120 T b MURERIL A & 48 T
FILIRIC e ENBERE L LTWD, FREMAE BT
filZ NS 02 ERTE L L), Bilih OB EE
BRRASTIC ST RER AR O DASRD LN TS, b
SE ORI 22 PLEE W AR A IR L Tk, H AR
MFERIY [HEBBEHRAEST A F2016] TRENTW
5o BEHRAIZDOWTIE, BELERBHRIEARZ (R
L, edeic X D HET L 28, BiEmiIcil L C
E. R S mIEE L B L. B 3 A
AR & EERE OISR SN T 5, BIE
WM ICBW T, P22 F I ERER 2 FEH L 72
We 32 MOMENT R SNz, BEMATIE, A
O A MPEW I EDERH I LTV, SFEk 28
LD THERNCL E CTILLEITERT H 210 5Tk Ui fRRs H
TIE280 8, WETENATLIZUEDLALNTE

D, ZNOOBRELEOERLESIEHREINOOH L, £
7oy BEERBEIEEEICBE L T, T4E. FOHSHE E
LW 2 FIF T 5, (k2 6 ORIERZEECTH 5[ 2
/N A TagMan /. [TRCRapid-160]. [GENECUBE] %
[LoopampEXIA] 2Nz, #7227V 4 24 PCR
ZEH L 45 [GeneXpert)]s PCREF v ¥ 51 —&
LIk R M AE DR TuTAS Wako gl) *° TRC i
% JFEHL L 3 4 [ TRCReady-8017: &2%BHSE. 3898 S 7z,
NS MERSE, W - EE - b 2 se e s
LTy, HFPLENEFICEM, 512, HE
HIZHDEN TV L2, TN F CEERBIES: 2 /&
LTVl BYTh, 5%, £ DIk CEA
ENLZERBEINTVL, INSDOH7-HHfd
EOXMEYRE R E L FHIEH L. Bl 0w
ICHEHE 2 IR A 0R0, S 512, HEEZELFEOR
SRR BT 5 2 L DS, KL O B et 5
2B D ERRM ARSI OMaTh b L EZ Do

T2, MiBEBREON, Tt —T7 571 —LEHETDH
5o OSENI BT 2 ERBIRAE DR R ICHET 528
MIEEHE 22 WS, H AR 4 - HARRRMEYD
gy - HOARRRIR B A AR 4 2 & L6 T 2005 4F 12
[ HEHBREICET AN, - T TF 22T —
2005 4F — | AUREN TV 5B PRI O 5% 3899
RIZFHEMIZK O THOWE SN TWDL D, BMEED
Gl IR IC B B 2 & ICT offdEl & L CEET
H5bo
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MBYERG 7 A~V )L A9E (CPA) DGR

FER ARAS B (I 79 B A 2 ) D BERP I 29 R
R R R (R REER B oS A A TR e SR ol R R R S i 27 70 BT )

KO RIEGERIEDZR - WGETA KT 4 >
2014 2BV, i 7 AUV ZHE I, REMEM
7 ARV F )V AJE (invasive pulmonary aspergillosis:
IPA). 12 MEHAT M 7 2 )V F )L 2 4E (chronic
progressive pulmonary aspergillosis: CPPA), H. i
M7 A~ F 1 —=< (simple aspergilloma: SPA).
TLUIVFEF—MRELN 7 AV F NV AGE (allergic
bronchopulmonary aspergillosis: ABPA) @ 4 2 (245
I NTWbB, SPA & CPPA 1Z\Vb W @M 7 A
)V F )V ZHE  (chronic pulmonary aspergillosis: CPA)
ERFRSI, 3L A EDFOTNRIERICAEIEL T
FERET Do FRICHIMERIE OBEAE R APHE L L THRAET
52 Li3% <. £0iIn. COPD. REXLILIRGE. %%
fatEm BRI Tl 2 70 & b BN T & 2 5o BT
MW E ISR e L CHRDPECIRREREN L, £
TICPE S BN 7 CPA BB L CHFET L L bR
bo 1272, 2O XD EMITNEHRE L HT 572012,
CPA DEFRAEIR, AT RACHRM 2 b o1d %2 < ik
ZWHPLT AV F N ARBEIESERATH L DD
AR ARBE IS A3 7 Vo RN BV T H RN %
FriicZ L <L (OB BITBAE S L, WEET Lo A

WL BTEEDMIZNEETH 2, 512, PIEFHIE~D
HROSEIZLT LD BIFCld R, BElch 25
BPLE LD 2 D% v, HEBRIZBWTIE, &
PR RIS, EAZIICH TS 2 ENEET
%éo

Ky VRI T ATIE, CPADIFKRIZWTEF VWS &
Ey bEHT, ZOZWEEHEEIZOWT, BHMRIMH
BATH o LREEEIEIE, JRPESEIIET HL & I {gAT
RAERL L, BEFROBY LH 252 LT
72 <6 EEEEAIIE. WEHYIRIEIZ BT 5 IHEED
B HERIEPUE A R TES E BRW2725, TOB
DXFFENZ DTN L TIEL . T2, HAF A
iE, B ORI BT 5 CPA O5HHE & sy E T o
S EIREED S T A L L L2, SRONEY 5
L WEBEO T BEMEICOW TN T 272, 512,
Taah A JEEIC CPA OAVEHBIEIZ DO W T, ®HTD
IVYF Y A% TR E Filu SR E e 2RO
IR WISM N & FRICOVWTHHEZTELFETH
Do BRIOY yRY Y AL T, B2 kE
J7 0 CPA Ol & iBEAOHEI L = & 2,
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BEFT RO L H GBS 5)

Zig EE (HARTPAER Y > 7 — - EGERL / G SR E)

18k il 7 A XV F )L 2 5E (chronic plumonary
aspergillosis:CPA) 1, FREZGEMICIEA SN2 7 AR
WEN AT D22 7 EI2EE L. ORREA
EUCBA IS L 7245 Ry | SR 2 SN B RIYET
B bo R E LIRS OO &L b,
PRI, SRIEHIHIFIBE G 7 &I X A EEE F TofER
HREEE TR E LCHET 5o BREBIIRIETHD
Ll b B r Ao BENEEERE RS, CPA
1E IR R G SRR (RS [ L 720 R Bkis A IR RE SR 12
11389 % VD REMEN 7 A~V £V Z4E (invasive
pulmonary aspergillosisiIPA) & % % B FE T H
bo JRESHIC IPA OBEILEARIZ L B AR~ DOE
BRE L &~ OFM R 725 HETH 5
H.CPAIZBWTIZHERD S DR OEHZRE L D 1L,
i BE 2 © R FHAT S & & A 72BN 24 O 2E
RIEALHIf e EO R E L D D,

CPADArH L LTy & VB 7% #%8 T stable 7
HA M 7 A XV ¥ 0o — < (simple pulmonary
aspergillosisSPA) & HEATVEDEBVEESTIENG 7 A~V F
)V ZJE (chronic progressive pulmonary aspergillosis :
CPPA) HH Ho 3D BIHMEMM AL 2 M JEAs A%
PUBEHE (NTM) OZMMEERE ., K& LIRAE. iz
B, BEERTZE. BUEPAZEMERiEE (COPD) XK
VBT 2 IREE 70 U2 X B oRE 2 b x FBRE L LT3
JETAHENITE AL TH S, HERD O ERZE
TIZHRIET DI DR O L VE SND DS, FAE TG
O MEBREOR AN E L T NTM % COPD (/i3 L
TEIET A D ONWNMENICH Y, SHREREZET S
LEZ B,

W{EFT R E LC. SPA TIEEE X #ixe CT <1
DZERPIIZ BRI 22 B ER (fungus ball) %2 5,
R 585 B oo M B o & & @ 1L meniscus sign & XL
Bo WERIZIFICZZABE AT, & B WITIRAIAHRIC T
BB L7720 T 5T E NS, o2k lpeE
R0 221 BE D IR 155 SPA OO R E b EDb b,

Z ) BE AR <2 5 FH 0 R 52 1318 VE 0 #38 CHREIR I AT
T 5 D%\, —J7, CPPA TldHi7- 2 ED
HWEL, =Rk, BERE, B OREE O KR %
TN OSFERIZEREFEOFT AR 6 15, 25 % HEGRD .
ARG EEOWKYEDLI L b H D, ZHNICIEE
HEEGILRWIEAELH D TR 2 IX 22 B O
FEsZ i R D A7 &9, JL#E 7% consolidation ~ ground
glass opacity (GGO) #2352 &b H 5D,

4 D717 o 72 CPPA 30 BlOfENTClix, CT Frio
HEEE CTIE 221 100% . R\ CTHBE 70%. consolidation
67 %, GGO40 % T & » 720 CTHT K 0 ## T I
consolidation & % & 24k K 2% 70 %. consolidation &
GGO 12 & B g R & 22 D HE R A5 E 24 26% 12
DT BEEHLRAER 0 32% d xR~ & fa g oo
ROz REMMRAFEAT TR E ST L.
R DT D 2 DT 4B 220 BE O BN Z T .
RELREREILMEDPBILE S N WARIZERED
U5 AT 205, MR RGBS SN ko7,
227 O BE R G T 5 R/ TR ER R & e
7 EORFEVEDB Y HFE 4 OFREEEICBIZE S, 22
S BH R AR AY FE I T RE Y o0 i i3 % R0 SR AL
filig gz R L7z

NS DN TR, FRBLAYIZ R 72 B AL 451
CT 1 i@ consolidation % GGO ® 75 Ai 12 1F T —FK L
T\Ww/zo CPPA OFELFRE L L T2 BER R S BE 22
CHMWAEE T A TS AREERREZEL, #
DPRAENZ R L CERBALIT 24 U5 2 & AMERl S
720 R EALIG 2513 7 A OV F )V AR SR 0 M) o1
e 72 SR T A E LTAEL, FRICHEE
T AL BEE L T b 2 &SR Sz,

CPA TIZHE T ARNVE )N ZTHEI & L C2R
FHEDO—ERZIRF T A%, ZBEEO B IRE &l
ALl 965, 4 OFERE O JIE O KGR 22 O % E
LR DM Z A U, RS W& E & L Cm s
nNoLb0LEZ 5N,
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RGO A I & BB IEPLIN 1

Et N

wE woc!

(B e TR BB R 18, - SR A > & — PSSP
AR I N R & R T S RIS P 7

18k il 7 A <OV F )L 2 5E (chronic pulmonary
aspergillosis : CPA) (X BRIAVEMIFE AL, il JERE AL PL
T TRIAE . R4S - 2 PERAZEMEme R, e . |EX
PEORAE . WEEEI A2 A 9 A B . My Rl
L EFEOMREFT 5 BEITHET b2 MEET
WHBTh b, AV WREDOZW - BT A N
42014 (LUF. #4 K94 ) Tid CPA % Hijlitk
fili 7 A~V F )V A%E (simple pulmonary aspergilloma
. SPA) & 1EMEHEST YN 7 A XV F )V ZJE (chronic
progressive pulmonary aspergillosis : CPPA) @ 2
W23 L T\Wwb, CPPA IZIE. PP ZEi NG 7 A~ v
F )V A JE (chronic cavitary pulmonary aspergillosis
: CCPA) & M3 NG 7 A )V F )V Z4E  (chronic
necrotizing pulmonary aspergillosis : CNPA) »3& %
A DS BRI 2T 2 O 85 51 A PR 3 70 A B S AEAE L.
WIN L PIBERHIERFEOWIL L b TOZOMEE
A L7z EHEE LT CPPA 23RBS 7z,

CPA 12/ 3 B IGH 1X SPA IR 3 2 VBB B &
CPPA |33 APLEBE R ICKRI S b, CPA &
& L7z MCFG & VRCZ #4480 7 > 5 AL Ibik
AEET, BRI ENEN600%. 532% & A EEE
<. A RTA 2 TIEWAIDY CPPA MIHIGIEDE—
BEIEE L L CHERR S LT WD, FTEFIEIEE T 6 0 H
VORGP EEE 720 MR L L CRELIEE
D VRCZ., ITCZ T 2, EHEIZOWTORH
W75 v 7 aLIEERER I Wb oD, HEOr — 2
) =X TH0% U EOEREIRENT NS, ThhH
DIRFHDOMANZ S B &9 5 FLEAFERIE 50% L & 7
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