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AAA st AolE  HGTh AgdEd  Exte]  HEA
Bepu e 2o Fot o]zt FoJskAl #9kal (64.4 vs. 66.3,
P—%k=0.046), w@A4deo] o ®idt B7.2% vs. 45.0%, P-
#=0.030). =3 Medigd Fxto] nlsA Hebmiyd FAb=
A HA HAS (6.6% vs. 28.0%, P—%<0.001), 7]1¥%A
4% (65.4% vs. 68.0%, P—%=0.001), A3 A4 (7.1%
vs. 32.5%, P—%k<0.001), 2831 A4 B.1% vs. 12.5%, P—

#£<0.001) ¥ #Z2 WA HAZgo] &0l FofstA o =Skth
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Hds)  gxd F FolA  Mycobacterium  fortuitum  ©]
Hepuj e oA o wol wHAHAY (2.4% vs. 11.5%, P—
#<0.001). HlAY ikt A 5e AsoEdeld ©  wol
AlPE ot (88.1% vs. 42.7%, P-#<0.001), AMYES

Z1BHEE §93 xpolE oA ook

AT+ 7IF Bt 1,234 9 A F 1779o] AP, S
T FY O FIZE (MedEd FxpeA 1447 (13.9%),
HAE F3E (Repadd &xpholA 339 (16.5%)¢] A3t
AES Akl Abger ghab kel VR B4 nlas E 39
AAEFAE AFEE A5 AET FASe| wlEA Hd
ol 7b o B (63.7 vs. 70.8, P—3£<0.001), ©Adol o wktt
(33.4% vs. 68.9%, P—%k<0.001). 714 = Az Folr= A3
SA=elA v A wldde] o B (8.1% vs. 21.5%,
P-%1<0.001), A3 #wdyx o] @o| AUt (9.3% vs.

22.6%, P—-%<0.001). nBAZ Fad F Tl AN

e

2o\ = Mycobacterium avium (44.7% vs. 29.4%, P-—
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45<0.001) @ Mycobacterium abscessus subspecies massiliense
(8.9% vs. 3.4%, P—#=0.02007F © AA LAEJAA T

Mycobacterium intracellulare (33.9% vs. 42.9%, P-—

rhN

#=0.024)= ¢ wWol THHAY. AbLI @Al A A}

[‘ U

Y

roll WA Fabet #Hde Az&oles FAT Zol7h vt

(80.7% vs. 81.4%, P—value=0.914).

Al 44 d2d 45 229 A5

aga 10d AMde 58 W 0.844 o)ttt SERS F
e Edol AlgE dASsh] Ss #AAds, J1aAgET,

aga AVIEAYS FAFeR Ete e BAFdd

DY WET 37] 9% wuF U oA 2Axg g9 B4

A= FE 40 gofH] Qv A9, A, AARAST, 71A
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A s A A A8 ¥l WE #9 1F B

HAE ST ECAM Hds Fabet o

@
rict
ul

S A=) fek A
AS Wk Fxbel WA ke Ex} Atole A P ol F o F
mdo A5s FHuHY (2E 4, A A). 109 AMY A=
A%, AU-ROCx A&E Wokg w9 v okgks w ujdd
okt HASE Jhzl dApel A Zh7E 0.8329F 0.732%0tF (P-
#*=0.022). 5 AME oF2 A9, AU-ROCE A8E WgHs
wf o} kA okoks wj Zhzh wjAd Ak HH TS 7 EApeA
7}7} 0.831% 0.749 Stk (P—%t=0.064). 3d AFE o= A%,
AU-ROCE AEE Wors wel v Agks w 747zt v4d9)

G HASS TH EApelA
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ROCE WA= &4 ik dFo]l = A9 134 o
gatell M 247k 0.8369 0.853At+ (P—#t=0.477). 5d AMg
52 25, AU-ROCx= mI8=34 &7 wi<k o] & shats}
a8A ke #ReA A7 0.6058 0.838%k (P—#=0.002).
39 A el5e] A%, AU-ROCE WA8ESH §4 g ol

g Sabel gEx ke @xtelM zhzh 0.603 # 0.811 ©]glth

T~

(P—-#£=0.091). CXR A2 7 JEE #o] AH33 & A%

d

2

=
=

Ele 10d 2 39 APLS o =ai=g 9ol nYEsHF

mlo
o
=3

Hef ko]

i

[‘ U

A

-

o g e B4 Abole] Aol 2
Hol7h ¢les molFYtt (IY 5, WA A, E 7 % 8.
et 59 APRS AEsidl glold wWAEsd o4 we
Ago] B Bl 18A e B Aol BF AF o
299 Yl Fu@ Aolsk ATk (0.882 vs. 0.942, P-

#=0.040).
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A8 ket Fol e 34, 5, 183 10d AVES oA Ss8te
=3} EAoA CXR AFe AU-ROCE Mycobacterium
abscessus complex’} =% A}l Mycobacterium avium
complex’} &% 3t vl FosHA | o =FHo] =k

(E 9). 3d AtES d=st=d oA Mycobacterium
abscessus complex 7} =A% dxfoA CXR A42 AU-ROC
7F 0.935 {9 HvH, Mycobacterium avium complex’} 3%
glo A CXR A9 AU-ROCE 0.721 oSt} (P—#k<0.001).
5 AMEE A =3=dl 9ol Mycobacterium  abscessus
complex 7} EA4E Aol CXR A4S AU-ROC 7} 0.916
o|™ WA, Mycobacterium avium complex’} &8 %F koA
CXR A% AU-ROCE= 0.835 ©o|glty (P—3%k=0.038). 109
AFS o=3sl=d ol Mycobacterium abscessus complex

b 249 @aela CXR 449 AU-ROC 7} 0.925 o]9d

N

W Mycobacterium avium complex’t E4F oA CXR
A9 AU-ROC+= 0.857 ©oJth (P—#=0.043). =3t 54d 3}

10d AFES oASete T3 #AelA CXR AT AU-

.
[ '||:
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ROC+Mycobacterium avium complex 7} 4 ¥ xjoAq 1 9
i ol s4H EAFol vl FostAl o o5Hol =%

5 AFES o=st=d 9ol Mycobacterium avium complex
7F &4 F #AeA CXR H¢ AU-ROC 7} 0.835 o9
HhE, 8] o Fol FAE gelA CXR A AU-ROC+
0.658 o]ttt (P—3t=0.010). 109 AFEE AFsH=d 3lofA
Mycobacterium avium complex 7} 8% Ao CXR A9
AU-ROC 7} 0.857 o™ W, 11 & + Fo] sH¥ oA

CXR A2 AU-ROCs= 0.681 ©]3ltd (P—4%£<0.001).
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0] &3 T o= ZEle] AU-ROC 7} "¢ 7] wFo] CXR

A5E FgeE Aol wE #7449 oSo]  wwgc

59 AFES dZete ol glold U4 AuE olgd o F o

Ae Fad AP d4H Ans oersy] il

Holq 9% Sat wWE AYL mol: W, TE #x:

4l AP etk (35, 54-57). FujelA e

i
o

Ao M= Mycobacterium avium complex 7} #<l¥ nw|A
Gkt HASS 7F 4887 8] #AE oF 5.6W%F SRS
W, 62.5%= A 39 oyl Az7F HAaFd W, 23.6%
e PRl AAE BT (54). 2L 7[HelA FE5ATTH

A8 Q1, Mycobacterium avium complex 7} Eelx n] A3
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T olfE WA Faire]l F9) @7l wol wzaty] ujRel

i

AAZL ool H9e 5ol 9, wAs Fardo] daw
WelE BB wAY Fad Hdde]l & AWFA e
Foleh, s, 20179 97 F 3 AmAY} R R

s Ak WAde] i gAA ARZ ARA onF

i)

dote S dAA ]l o &, a3 ZF sAkelA Aok
S dsel wep A stEofof stvpal AAskaL Utk B3 ARE
AlZeE7] Aol @Al X sl wE Al F2E, A
Azl wE dAA o]Fo] ofA EAsit= A, 18 Az
QA A Ths Aol thsk =27 F/3] o] Foj A oF dhrh.

a9 5&AQ A A - e AA A5 AR S
eltete 84 Azl e A A7t depg 34"+
A=A dEide FASHA] Ytk Mycobacterium  avium
complex 7} @<old njAds A4 HASS 7P Ex9)
Mycobacterium abscessus complex 7} &y n|A& A+
HAlFgS 71 x5 gtoz wEHEYS Al Ay Jid

AFrict st A8 A

okl

5 Hi st QoA Axm Fo=

Oo]:

kv
o
>

Py A AYHAL YeT F 5 A9d
(Mycobacterium avium complex, 1°=69.4%; Mycobacterium

abscessus complex, 12=73.6~90.7%;) (60, 61). Mycobacterium
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A=Y I Ay dAdEE e A a9 SAA
o|A/d S Holal Ut o] AFolA Mycobacterium abscessus
complex? A®m AFES  46%9 =4, Mycobacterium
abscessus subspecies abscessus® A& AFTEL 33%,
Mycobacterium abscessus subspecies massiliense®] X%
NEFEL 57%9Y. Mycobacterium abscessus subspecies
abscessus® Am A¥IH} FostA #EAol UA" A=
oA EZwlol Al o | #| ofm|7}4lo] AT} Hhd,
St EZvlo]al o] AE-2 X5 Al foskAl #ao] Tt

SHAIRE A B57F AEEdota stuets, 54w dAgS
Gdsh Sxpo] oF Antolx= A vl B A Akt #H A gho]
Adets Aom dHA Uk wFelA AldEE Aol wEW,
1807 9] $AE ez 1271E o) miazete| = FAE
ESE B A NEE MBS W, 86%2] SAfelA A
w4 wieF A3ko] o]FolFT (62). wiARepo|=A YA
ol e A Aol [Fo3 AolE HolA = ot
] Fokels T2 Ao Fokelk= ol HlEA folsH
A7 .Y ®MAs Fer g Wd SHERRE
AREEE sl F 3d anloR WAY A= 67% AW
Ao Hlal F 39 awle S ERvlolAlE AREIE $kAtEo]
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= BACES #AgE 7/MEste] vd AZECM AFI A34E

AAPATE  (38). o] dAFelMdE 1997dFE 2007d7kA

SE3to] 20177k FAWRL AP BAES 39 @

Aol wel: L FAT F Utk BA 1 o]AHS
=0|31 A Mycobacterium avium complex % Mycobacterium
avium I} Mycobacterium intracellulare, a8 a

Mycobacterium abscessus complex &  Mycobacterium

abscessus subspecies abscessus®} Mycobacterium abscessus

(1

subspecies massiliense’t 3% AR AFo] AEZJFE G},

71 & AP flEAl deol, AH, AFZEAF,
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;WA Ae AaE, wde b F, 489 33
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Abstract

Hyun Woo Lee
Internal Medicine, College of Medicine
The Graduate School

Seoul National University

Background: Prognostic prediction of nontuberculous mycobacteria
pulmonary disease using a deep learning technique has not been tried
yet. We aimed to develop a model predicting the prognosis of
nontuberculous mycobacteria pulmonary disease using a deep
learning technique.

Methods: Patients diagnosed with nontuberculous mycobacteria
pulmonary disease at Seoul National University Hospital
(train/validation dataset) between January 2000 and December 2015
and at Seoul Metropolitan Government—Boramae Medical Center
(test dataset) between January 2006 and December 2015 were
included. We trained deep learning models to predict the 3—, 5—, and
10—year overall mortality using baseline chest radiographs at

diagnosis. We tested the predictability for the corresponding
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mortality using only deep learning—driven radiographic scores and
using both radiographic scores and clinical information (age, sex,
body mass index, and mycobacterial species). The prediction model
was externally validated. In addition, we figure out whether the
performance of the prediction is different according to the various
clinical features.

Results: The datasets comprised 1,638 (train/validation set) and 566
(test set) chest radiographs from 1,034 and 200 patients,
respectively. The deep learning—driven radiographic score provided

areas under the receiver operating characteristic curve of 0.844,

0.781, and 0.792 for the 10—, 5—, and 3—year mortality, respectively.

The logistic regression model using both the radiographic score and
clinical information provided areas under the receiver operating
characteristic curves of 0.922, 0.942, and 0.865 for the 10—, 5, and
3—year mortality, respectively. The accuracy of our prediction model
with radiographic score and clinical information was different
according to antibiotic treatment, negative culture conversion, and
the species of nontuberculous mycobacteria.

Conclusions: The deep learning model we developed could predict the
mid— to—long—term mortality of patients with nontuberculous
mycobacteria pulmonary disease using a baseline radiograph at

diagnosis, and the predictability increased with clinical information.
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