=
==

=

ty
==

(£53

1992-2022
BFE
3]

#1183

Q
b P
2022

Smart




30

12
24
26
29

30
30

i

P

©

33
39
44
46
47
49
52
53
60
61

y— y—

y— y—

y— y—

— N M < IO ©O© N~ o

30

10
11

65

~

MG30A

73
79
81
84
91
93

M g om0 ©

98

BMI

100

111



114

120

> —

121

William Wu

~

N < 00 O «
N N N M ™M
1 A

n © ™~ 0 O

135

10
11
12

138
142

> —

1<

<

144

P

13
14
15
16

146

147

Y

149

Y

151

N~
i

M oo O N < 1
n 1O ©O© O O O
T -

]

— - Z
y—

y—
-

M 0 m < 1 ©

167

~

MG Club 30

168

o o <

N~ N~ N~

— — —

— —
N

»D

175



v f=1 % WLMiVY® & n + EY w
v 2 W YO 19927 Nov Yt uv 2 Mi tY
O TE 0 o TY W ® wnYu
on & »dYruv 2 N tYS9txy TUT Y v 2
Wwn XK 3300BY 2 W AN =ttt Wy 0}
L



A v 2 Mi T - n v sl O vy
M € ywA §fuY¥Y x uy ZY f oA H W]
2010Thu 2 Mi h h AN3 Ry 20127
Whon oMi i~ Al =- ya ynqu
h SNQ A - f  §y2015TWAMG X2 >pi T U
2 N h h NS 7 h .y 2021TWh M
X2, >pi v 2 gWn ) h hHhTSAA © P h

L

v 2 Mi Y3 otx TY O PIE T "

GY w BTULU 2 X A ]

: = i
v w1 E f—y'\'j%‘)



30

(2022/05/14)

10

<

N <
—
<L <L
VA vA
<L <
N
< _
o
™
<
< < - <
<C



éMG/\\\E’é\\‘%

SR
aib FHEE  FRREN

#it LMBEPE  BRIEEZEEED
#ib  EAMEE  SREWIEEED
HhE  EHkE  HERLEEED
M CERBER BOSHRERD
t B FEBKR HRAGERED
miz hEBER  REEFBAE
B A BABk  RIiCEEEA
s REREKR ﬁEYE%
Bk SBMNE REZBM
R ftE Bl R
6 HEBkRk SBRE

20

A
A A
A
6 A A
MGO0003 Case 1
MGO0003 CTW admission * #T17:E&f%670-2 - 2020/08/20
30 (2020/08/20)




>

p>

b

b

p>N

¢

p>

4)A

o R BGOSR ERTHERARARA

RAAILE ) HERSHE
EK - RRR i’

WE RS SEOEPNRT (competency-based medical education, CBME) € & A &M BN 035 4 - &
MU #RG & (Association of American Medical Colleges, AAMOA S FRUFRTHELA S
(Accreditation Council for Graduate Medical Education, ACGME)e. S7 & B #4 AR UHNTHNER
ional activities, EPA) A& LLE 2 L2 L L AR
MUESH EUTAAY, (residency review committee, RRC) t53f #{ * RS SR RENM UL SRR
GERE-HANA) BEBRNARN AHEANMERETLAUS S EARA LT HIMAKFY -
BEHASFULEMNANESARBRLI HIRS  HNANEHIME RS R0 T HHMAN
FULLRENGIHE - BEOHME AN SR AHABTAN HLx 70 HASFLIBAEN
AR GSANE - SRR BRI RARARLTIARRY - 470 TRREUSARLANAL &
ARBRS "EABN, REALSARAUSTA  ARASAHAN - SAARNHAL 2K
HERURTLT RABTEAHRSASARRGERRH - HME " T6A(opet patient) , )
AEFETRRASRONARS - ETLRMAC S0 ROARAKHNR - L2985 5 RAML
SAGCHREATHEH TELRS HALARVEMRLUT &+ CBME AR USRTHRK -
HOM AN S THRSRRS  LRN  SALNBE MRBY - HoR)
(4 7 8 4 Formosan J Med 201822.71-5) 201801_22(1).0008

< RE D

E4 W0 R F R X BRA R
BTN HE

HEAE | RRE T EREw

B AALBMUR AR LR SNMMRARAR AARBARTAHLLAR ELRRABFNRT
FROSMABRABAL RS HUMN R KARK - ALERIFAGRRIIL - HAABERE -
M1 ZALERL - FHIM S04SR - FHRELIMBIRI05+67 F -MASpZguin -
RASMREAY R RRT ARBERE EXEMARABAS R GARFAROAALRE - £8
RBATRBFRIGH - ALSERL RSO ARL T REE, WRAMELR (p=00001)
BT KEXE  HRG=02S6)M A ME LR : 8 BRI FIL b MILE L ME LR (p=00409 »
P=00005): £ ¥ 8B 9 M ARRE R - RMLR 5 T2 MA(p=0.0005)TRA M ,(p=0.0128) -
TAXEURAMNEGE  (p=00484) - TRAY R, (p=0.0198) A " $ K& ho-B 5 Rid , (p=0.0035)
FEAAMELR - MUARLERUARSEMEMARRL R ST AT LT+ LR EMS
RALTURRZRREY

W9 A G BB SMARABEL R

(&7 %% Formosan ] Med 2018:22:361-8)  DOL:10.6320FJM.201807_22(4).0002

omae 554 Sim mmmare nny
O Gy iy . .

AEAREARIRE LSS MBS R kR
BRI RREFNOME N RA LS
From the holistic-health-care point of view:

the path of group
with different goals for the patients
in newly diagnosed myasthenia gravis

P2 AR L 2 Sl 2 2
Shu-Ting Zhuang *, Jiann-Horng Yeh'"*, Hou-Chang Chiu**

oo
AERSHRY - SRNAAARLR LA THA - HATEAACELTRR -
A samn= % &

AANRBUREEL < # - ERALMAIHR SRR RAALBANLES

T MAFRBTLAML  RERMAKSHRTRBUBAS LS LBEALNE

ATHRAL~ - AHLARARALL  AHBIRAAFANRANAAAI R

AR AR RAAAN L AR SA LBUNRE - M LMK 11 SAA
5 8541068 - FRE

CRARAARALLRAGEH R RATHERZAF NS
¥ Enchon MSTRERRRRAREA LISA - MALHRAANT RBA X E
ASHETRPERRR - ZATRHAA LARHE RS AATHATAANAR «
ARANASTRAMANRS AN -

WP MASG  RAME . SR EERRR

& < RE D

o AL S A I ) S IZALR BMI(K - 438 )
2 [E A

FR7' A FTEN BT ARG’

WL RUASTLREWMANA - £HLE £H T £ R befriend-mindfulness-identity(BMI)
FESRL6LHNANS  HRASEMANGEXEHCTRR RS TRORE - B i - &AW
AERAE AR - FRMEERH NS A DKM - FRAW I IME 142 RIAR -
& MM TR BMI FRAAR, M8 - AARPRALIE PHQO A 1] Mt H « HEMF
4 identity S9P1 A AMB L AG R WML 9 h ME LK R KM E D ITI K BMI 4 5 videntity
SEAAARAS AH R - mindfulness £ SHAFRALR PHQO TR RARS - LM MER
§AMEASHRREEN(2A F)ARN - SMAFLAMFAS - HEMH AR - ERMA R
ERMIR S LR AME -

Mie#): LIt g BM ASARAN-LSHAFB-UANAREI K  EanAasn 20 BB

LEd

>

b

Al
Al

~

A

(Artificial Intelligence Center)

A

> >’




Journal of
Personalized
Medicine

Article

Utilization of Decision Tree Algorithms for Supporting the
Prediction of Intensive Care Unit Admission of Myasthenia
Gravis: A Machine Learning-Based Approach

Che-Cheng Chang L2 Jiann-Horng Yeh 345 Hou-Chang Chiu 36, Yen-Ming Chen 1 Mao-Jhen Jhou 7
Tzu-Chi Liu ® and Chi-Jie Lu 7-%10:*

check for
updates

Citation: Chang, C.-C,; Yeh, ]-H,;
Chiu, H.-C.; Chen, Y-M,; Jhou, M.-J.;
Liu, T-C,; Lu, C.J. Utilization of
Decision Tree Algorithms for
Supporting the Prediction of
Intensive Care Unit Admission of
Myasthenia Gravis: A Machine
Learning-Based Approach. |. Pers.
Med. 2022, 12, 32. https:/ /doi.org/
10.3390/jpm 12010032

Academic Editor: Jorge

Luis Espinoza

Received: 24 November 2021
Accepted: 28 December 2021
FPublished: 2 January 2022

Publisher’s Note: MDPI stays neutral
with regard to jurisdictional claims in
published maps and institutional affil-

iations.

1 Department of Neurology, Fu Jen Catholic University Hospital, Fu Jen Catholic University,

New Taipei City 24352, Taiwan; changcc75@gmail.com (C.-C.C.); newtoloet@gmail.com (Y.-M.C.)

Ph.D. Program in Nutrition and Food Sciences, Human Ecology College, Fu Jen Catholic University,

New Taipei City 242062, Taiwan

School of Medicine, Fu Jen Catholic University, New Taipei City 24205, Taiwan;

M001074@ms.skh.org.tw (J-H.Y.); m001012 hc@gmail.com (H.-C.C.)

Department of Neurology, Shin Kong Wu Ho-5u Memorial Hospital, Taipei 11101, Taiwan

Department of Neurology, Kachsiung Medical University, Kaohsiung 80708, Taiwan

Department of Neurology, Shuang-Ho Hospital, Taipei Medical University, New Taipei City 23561, Taiwan
Graduate Institute of Business Administration, Fu Jen Catholic University, New Taipei City 242062, Taiwan;
aaa73160@gmail com

Department of Business Administration, Fu Jen Catholic University, New Taipei City, 242062, Taiwan;
ziggzagg19971224@gmail.com

9 Artificial Intelligence Development Center, Fu Jen Catholic University, New Taipei City 242062, Taiwan

1 Department of Information Management, Fu Jen Catholic University, New Taipei City 242062, Taiwan

*  Correspondence: 059099@mail.fju.edu.tw; Tel: +886-2-2905-2973

EE I Y w

®

Abstract: Myasthenia gravis (MG), an acquired autoimmune-related neuromuscular disorder that
causes muscle weakness, presents with varying severity, including myasthenic crisis (MC). Although
MC can cause significant morbidity and mortality, specialized neuro-intensive care can produce a
good long-term prognosis. Considering the outcomes of MG during hospitalization, it is critical to
conduct risk assessments to predict the need for intensive care. Evidence and valid tools for the
screening of critical patients with MG are lacking. We used three machine learning-based decision
tree algorithms, including a classification and regression tree, C4.5, and C5.0, for predicting intensive
care unit (ICU) admission of patients with MG. We included 228 MG patients admitted between
2015 and 2018. Among them, 88.2% were anti-acetylcholine receptors antibody positive and 4.7%
were anti-muscle-specific kinase antibody positive. Twenty clinical variables were used as predictive
variables. The C5.0 decision tree outperformed the other two decision tree and logistic regression
models. The decision rules constructed by the best C5.0 model showed that the Myasthenia Gravis
Foundation of America clinical classification at admission, thymoma history, azathioprine treatment
history, disease duration, sex, and onset age were significant risk factors for the development of
decision rules for ICU admission prediction. The developed machine learning-based decision tree
can be a supportive tool for alerting clinicians regarding patients with MG who require intensive
care, thereby improving the quality of care.

Keywords: myasthenia gravis; machine learning; intensive care unit; decision tree; predication
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