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4. dulonidoan 1yl A-V fistula 150 A-V

~ v Ve

graft NA111501% Blood flow rate 1AD4
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5. lasumslenidendeanioalamen 3 a5y
Flad wazlig KT/V > 1.2
= :‘ o 4 ~ [

6. UMUK (dry weight) MtMINEdUNOU
Y vy A A
1132u1a59n1s TaglyinTosiio Body

.. L < A

Composition Monitoring (BCM) 1Wunseq
A A A
yonyelumsilsziiu
o = o A ~

7. dyanadnvaziimsenidoaniiaaen

o 1 Y

2 e AvusnInTans

o o
ﬂa!ﬂm“ﬂsluﬂ'liﬂﬂ!aﬂﬂﬂﬂﬂ%Wﬂfﬂiﬁﬂ‘bﬂ

(Exclusion criteria)
=t Y A Y @ [ Y
1. 1115ﬂ!,miﬂc]fﬁluﬂﬁﬂﬂiﬂyﬂiﬂﬂ'f]u 'lmm

a dy Y A ] A
Tsnanse, lsnauaentinle uazviaonidon
A
elu 3 1heu
I <3 1
2. Whunziseszezuningeae
v
3. G9nITn
4. dygradwaaziinsdenidealinei
1Y I'd
Mol 2 da
a Y v E4 [ A <3 o
5. dvernlumslsarsnuiaeaudean
A
yazvonaon
1 a va =\ ada o k2
6. Wienunsol§iaamszibonisivela uaz
' Aa Y 4 o
himunsavasraaamuladeiiiesnuiia
A A A Y Aw
7. Uasasrelulugureuansnanide

madalunsgualee1e (Sample techniques)

. PE A o Ayve
Target population @‘]J]EJM],G]’NEJLS?)NT]“I@S‘U
A F% A
msvleniaeanlonIo
loniiow
. PE A o Ay ve
Sample population H1l28laneTesinlasy
A
msyonon lulssnenina
pnasnsaiuuni 1



~ a Y v o PR A o vy Yo A
WisuisumsanasvesszavwdylulasinaydulugihalaneseSiszasgamenlasumsvlenden
szvnamsvlenidendieiinsesglvaiauimiusFugaduaseiin

224

nSeuisuiumsiendendlnitdlulaezilamilsz@nsangs

N IYIMANS

VIAMBENS (Sample size determination)
Yo o @ 1
TsIsiIavINAAI0E IR non-inferiority

continuous data

Y " Ay =
N = UYUIAAIDYNNABDINITANY
32AUYEINY 0.05,Z = 1.96 1az Power 80%
NMINUNIUITIUNTIUUDY Rita de Smet (14)
WU SD = 7.45
d' i = = 1
lu@ﬂﬂTﬂUﬂlﬁJﬂ"ﬁﬁﬂ‘}eﬂiﬂﬂ@u
9811 UA mean of difference between groups = 10
Non-inferiority margin = 0.2,
ratio between group =1,k =1
N=38
- o 3
SIEFVRL dropout rate 20% AUU N = 10
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4 1 v
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[ 1 ad | . k4
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VA =R o A Y  am
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Y
o [ o 4
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& o ¢ Y & . 2
wunan 4 dant uaranailu hemoperfusion 1 A5/
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4’5 v Y
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F
v w I
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o 7 ' a X 1y 7
2 dlat azszrnulasu modality 2 d1lan
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membrane 3 Av/dlan Wuszoznar s §lan
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hemodialysis (HCO-HD) 2 adudland Sy HCO
HDHP 1 adydlan funa 4 et udanas
(F1s hemoperfusion 1 n33/2 §1lami n 4 dland sy
8 1) Taefia1 wash out period REUIS WM AN
2 dle wazszrnanlaen modality 2 §1lani
Modality protocol

- High-efficiency online-hemodiafiltration
with high flux membrane NG post-
dilution online-hemodiafiltration Iﬂfﬂﬂaf}
AIN304 High flux fo HF80, vascular access
AVF %50 AVG, blood flow rate (QB)
400 ml/min, dialysate flow rate (QD)
800 ml/min, replacement fluid 25% of QB,
5202181 44211960 1 session, ultrafiltration
volume ﬂ%"ummiymﬁnuﬁ/a (dry weight)

- Combined high cut-off membrane
hemodialysis with hemoperfusion RGN
hemodialysis Tatlydansoq High cut-off
membrane 10 PES-17DH 1az@19adu
hemoperfusion fim HA130 Tagi 2 ‘i‘;’ﬂllﬂ
13N QB 200 ml/min, QD 800 ml/min,
vascular access AVF 1130 AVG Ha4910A3 1
24T hemoperfusion DO
111113 hemodialysis (1A QB 400 ml/min,
QD 800 ml/min, 52821701594 4 Flaadio
1 session ultrafiltration volume 1/3Ua11
i (dry weight)

- High cut-off membrane hemodialysis Y1118
o hemodialysis Tael¥dnsed High cut-off



@

i 33 aifun 4 aaan-Sunay 2563

225

membrane 1o PES-17DH Vascular access
AVF %30 AVG, QB 400 ml/min, QD 800
ml/min, 35821301 hemodialysis 4 GI%?II?JWI' 3]
1 session, ultrafiltration volume SIESTIEREY
v (dry weight)

- Wash out period {iin3 1msAnu1n 1a5y
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Tagl9§1n509 High flux iy dialyzer
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o ° o v .
volume YFUANINNINUNA (dry weight)
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a Y 9
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Tﬂmﬁu (percentage of reduction ratio) Fmsfuidea

9 4 o v a
H4 Arterial port o d a5 295z A VA luTas Inayau

washout 2 wk. Treatment period 1

- HD with high cut-off membrane

. o 3wk
naay 1

- Combined with hemoperfusion

1: week for 4wk then 1:2wk for 4wk

OL-HDF with high fluxmembrane

3Mveek for 8 wk

washout 2 wk.

Taedensraneumsneniaen (Cpre) tazraamsvlen
A < an A @ A
1@oaLd3 9 (Cpost) IBMIAUADANTIVAINMToNT0A
@59A0A ultrafiltrate pump (QUF = 0) U@ dialysate
pump (QD = 0) 8@ blood flow rate 50 ml/min (QB = 50)
Uszana 30 TndiinewRuidenundinsin Isgasiie
AU reduction ratio(RR)®

RR = (1 — Cpost-crr / Cpre) x 100%

Cpost-crr = Cpost / {1 + [(BWpre — BWpost) /
0.2 x BWpost]}

Cpost—crr: Cpost ﬁgﬂﬂ% UMY extracellular volume
Y
a o @ 3 @ a
change Usziiunnimintluvan Tasaavninauns
AR
gl 2 Ll A
BWopre: 1mtinnounenaoa (Kg)
v
BWpost: imiinndaneniaen (Kg)

Treatment period 2

- HD with high cut-off membrane
3wk
- Combined with hemoperfusion

1:wk for 4wk then 1: 2wk for 4wk

OL-HDF with high fluxmembrane

3Mveek for 8 wk

W

Baseline 4 weeks

8 weeks

Baselie 4 weeks 8 weeks

A v A v, H !
MNN 1. LLﬁﬂQ!LNuﬂTSiﬁﬂWﬁwﬂﬂmf’]ﬂﬂ]@ﬂlﬂﬂ?ﬂﬂﬂﬁﬂﬂﬂqu
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N IYIMANS

d Y
11331A12¥YeYa (Data analysis)

AuaNIAYeIAINT0IN]H1UN15308 (Dialyzer
Property)
. Aq ¥ au J .
Dialyzer a1y TumsIvenilu Hallow Fiber
Dialyzer Taed) Membrane 111 Synthetic Membrane i
Biocompatibility @ ttaziilszansnma lae High Cut-
Y
Off Membrane Dialyzer T Surelyzer TM PES-17DH
a o Y
YDIUTHN Nipro 18 High Flux Dialyzer % HF80s V04
15HN Fresenius
In vitro performance: QB = 300 ml/min, QD =
500 ml/min, QUF = Oml/min
auaviavesarsgaduilu Disposable
Hemoperfusion Cartridge S' U HA130 Y99UTHN Jafron
Biomedical
MI3IVTINTNA (Data collection)
< Y ]
uveyavinnilelsala Tsaweruia
Wnasnsal
Y 3 Y A Yo a awv Yo KR
AINUUBDYAND HANUUNTITIVY LAasHUUND

o

Y A 4 a Aav
VoUAND HANUUNTTIVY

1. M3 AU Baseline characteristic W1te U0
Humae madwivoyadldiudeyadasum i
iwueludnvazvesnunassufudiniouny
WATTIU NIATTIg U WAV D Tufudnuae
MINTENBVBITBYA

2. mafSeuiey percentage reduction ration
mmﬁaﬁ%‘“l%' Pair t-test ¥130 Wilcoxon test Sﬁuﬁ’u
MINTZNOVRITRYA

3. wnWumsnlaeunasuewaidonuos
Ailefumnniidesgaluisnsenidenidodly
Repeated Anova

4. manfSeuiisunnuuana19veINaAlADA
finnaeaasznieaeddsld Generalize Lincar
Model

Tael91)5unIuAIUIUNIARA SPSS version

0w . a sy
20. 911 3U window Glummmawmmga

M3 1. uaaUaNIAYeIAINTeI3 MeyiliAY (PES-17DH) 1azAInsod3 1Me) SF80S

Property PES-17DH HF80S
Membrane Material Polyethersulfone Fresenius Polysulfone
Effective Surface (m?) 1.7 1.8
Ultrafiltration Coefficiency 80 55
(ml/hr/mmHg)

Clearance (ml/min) PES-17DH HF80S
Urea 267 248
Creatinine 246 225
Phosphate 234 220
Vitamin B12 178 155
Inulin NA 120
Myoglobin 82 BA
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=
3. NaMIANHI
PR 1 o Ay ve
vinmsanlugihelsalasesiilasuns
' v '
Wenideaf sW.9inasnTal 919U 10 510 AauaTudi 1
o A P 1
WOBAIAY 2559 DITUTN 31 WNTIAN 2560 VOyANUFIY
Y, ] FR a I Y
voutle wudutlugilene 2 518 (Aalusesay 20)
I Y a a g v $
Whugiheviga 8 918 (Aatlusosas 80) 91gRas 60.9 1)
3
(SD = 9.7) awrguoeslsnlaneFess linswaumg
a I v a I Y
4579 (Aattusesas 40) 1MUY 2 518 (Aattlus o
[ a a 9
ag 20) mﬂmmmhmqq 2919 (ﬂﬂ!fﬂuiﬂﬂaz 20)
@ a I Y =t o w
nnladnay 2 519 Aalluiseay 20) Tlsalszid
I o a a I Y
Wuanuaulariaga 7518 (Aatlusosas 70) 1MUY
a 3 v Yo [
2 570 (Aailuseeaz 20) nelasumsignoigla 2 51e
a I k4 o A
(Amilusesay 20) szeznaisegiulumsneniaon
83 10U (IQR 49.5 - 167) HArnnunerisanaslung
Wonidea (KT/V) 2.75 (SD = 4.3) M3N1a1uved
wasaeadnsurenideaiinmsa 915 va./ i
Ea ]
(IQR 740-1,058) 1111inA1nae 57.0 Nlansu (SD =
Yy 9
13.8) HANITATIVANMUNUULADA (Hemoglobin)
o aa ' § o )
10.6 NSWAATANS (SD = 0.7) TnelANRaesZALILA1Y
TuTnsTnayau 28,395 luTnsnSuaeans (SD =5,368.6)
AFuAUMIANE daaaaluasned 2
v Yo A A Y Y aa
gihelasumsvenideasuaualedsnig
a Y o
Wonuuuin@ (High flux hemodialysis) AWAINTDI]
' o H T
Tngyiilunan 2 §1a (washout) 1intiumisgienuy

I ' ' Y oA F%
ﬁmﬂuﬁmnqw naNaY 51318 Tﬂﬂﬁjﬂ?ﬂﬂ’qnﬂ 1 i]zhlﬂ

q

@

A Y  an Yo 1a
Sumsenaonn1eIsHaIUMs lydInso g lrajiey
FAVAINTDIGAFUA15GTUN (combine high cut-off

3
dialyzer hemodialysis with hemoperfusion) Whunan 8
o J 1 F4 v d A k4 an td
dlamineu uaradwiumsienidennisiteeulail
a o 9 [
Flulaezilamsrualegnsosvuialg (post dilution
I
online hemodiafiltration with high flux dialyzer) Wy
@ o o A a Yy
g dilansi Tnsvimswlonoauuuilnd asegnsosuune
] o ' A an Y
Tng 2 dlaniszrinmanlasuismsvlenidon dihe

oA Yo 2 an ~ af
nqui 2 lasumsenidenalsiteeula Flulasyila
o Y v Y = PR
93FUAIINTRIVIIATHANOY HAYIaaLITUNg
Y A, Yo 1a T @
Wonideaa e s HeuMsIFAINT 093 InajNiAys WY
AINTOIRATUAITYTIN
v
Seumeunsonaonniasdlds wun
A as Y o
szoznalumvenidenlasdinaiunslsaingeds
TngiAysuiudInsesgatuasgIiniA e
=3 aa A k4 an
237.1 UM (SD = 2.5) uaz I5mMsnenaennl1835
It a o Y [P=
poulaiglulaezilamssuaiognsesvinalugiin
MY 237.5 W (SD = 1.5) B lianaaniu (p=0.728)
v ' v
Sansaniinasudazasivesnsweniaon (net
ag Y o ra
ultrafiltration) ¥03BHA UM IBAINTIF I HQjNIeY
FWAUAINTOIYATUIETUNNANRAY 2,269 @ (SD
A = v ad A b4 am o
= 480.8) tareufiITMIenaena1e T A
= A v Y A A
dlulaozilamsdualognsosvuialugiinuniae
1 Y
2,3193a. (SD=476.2) $aMad0335 lienanu (p=0.716)
/531 INIV89E15 (convective volume) 1A8ITNT
as Yo ra 1 o
Wonidealagdtwaumsleiingesy Inajieys iy
] Y
AINTBIAATUATEITUNINGY 22.0 303/ATI (SD = 1.82)
v Y Ea
Tasmsminaduvesimiindrluszrinamsneniaen
Y Y
HABZATIVDINAAR T IUANAIITY (2.1 + 0.4 Ay
2.2+0.5, p=0.732) Audaadlua1s1ei 3
[ o aa 1 Y
JANTANAIV0ITTAVATEIUNND N To8aY
Y a 3 as ]
msanasveunaInlulnsinayauvoanaaeads
UANANNY (83.7 + 4.9 1NOUNY 84.0 + 4.3%, p = 0.37)
k4 = A Y Aas
sevazMIanadvegelumsenaonnlsIsHaIy
Y o 1a 1 v w @
M3 lrdans ey Mg iiAYI MWAVAINTDIgAT A3
a 1 T W & " A Y 1
g3unNANMIND 82.1 (SD = 4.9) Fanuniianiosni
A ¢ af o & oA
msnendeauuvesulal dlulaezHamssudaian
1A 85.8 (SD =3.7) (p = 0.015) Aaasluning 2
4 o a J = [ 4
WeiN1TAAAIUANRAIUOITEAVIIATY)
TulnsTnayauneumsvleniden sznitamsveniden
Yo 1a 1 v o
HUURAIUMT1BAINT093 IHA NIAET WA UAINT 0390
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\J =) v o a \J v a v aa
5311'31»1ﬂ'l?ﬂi)ﬂ!ﬁE)ﬂﬂ’.]tlﬂ'JﬂiE)Qg“lﬂiyﬂ!ﬁﬂi?uﬂ‘lJ!i“lquﬂ“lfllﬁﬁgiNﬂ
2o A Y asa = < A a ¢
228 !iﬁEI‘I.I!'VIS.Iilﬂllﬂﬁﬂﬂﬂ!aﬂﬂﬂ?ﬂ?ﬁﬁiiﬂﬂﬂ$ﬂﬁ!ﬂﬂuﬂ§$ﬁﬂﬁﬂ1wqi AW01YIANENS
a a

A v X v X oAy =
A1I9N 2. ﬂlﬂﬂ,lvﬁwuﬁ'lusllﬂﬂEjﬂ?ﬂhlﬁﬂ'lﬂliﬂiﬁﬂl"lﬂi'flnﬂ'ﬁﬁﬂ‘]&l'l

Male (%) 2 (20.0%)
Age (years) (mean(SD)) 60.9 (9.7)
Cause of end stage renal disease

- Diabetic nephropathy (%) 2 (20.0%)

- Hypertension (%) 2 (20.0%)

- Chronic glomerulonephritis (%) 2 (20.0%)

- Renal calculi (%) 0

- CTIN (%) 0

- Unknown (%) 4 (40.0%)

Eeare e
Vascular access

- arteriovenous fistula (%) 7 (70.0%)

- arteriovenous graft (%) 3 (30.0%)
Vascular access flow (ml/min) (median(IQR)) 915.0 (740 - 1,058)
Dialysis vintage (months) (median(IQR)) 83.0(49.5-167)
Underlying disease

- Diabetes mellitus (%) 2 (20.0%)

- Hypertension (%) 7 (70.0%)

- Dyslipidemia (%) 3 (30.0%)

- Coronary artery disease (%) 2 (20.0%)

- Autoimmune disease (%) 1(10.0%)

- Peripheral artery disease (%) 1(10.0%)

- Previous kidney transplant (%) 2 (20.0%)
Systolic blood pressure (mmHg) (mean(SD)) 135.1 (14.1)
Diastolic blood pressure (mmHg) (mean(SD)) 73.3(9.1)
KT/V (mean(SD)) 2.8(4.3)
Body weight (kg) (mean(SD)) 57.0 (13.8)
BMI (kg/m”) (mean(SD)) 22.2(5.2)
Lab

- Hemoglobin (g/dl) (mean(SD)) 10.6 (0.7)

- Platelet (1,000/mm3) (mean(SD)) 222 (75.0)

- Calcium (mg/dl) (mean(SD)) 9.1(0.6)

- Phosphate (mg/dl) (mean(SD)) 4.5(1.5)

- iPTH (pg/dl) (median(IQR)) 397.5 (62.5 - 591.4)

- beta2 microglobulin (png/dL) (mean(SD)) 28,395.6 (5,368.6)

- albumin (g/L) (mean(SD)) 4.0(0.3)
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A =) = A 1 an A an Yo 1a 1 v o
M19319% 3. Ll]ifl“ﬂmﬁl‘]]ﬂﬁ‘l/\lf]ﬂmﬂﬂi%“ﬂ’ﬂﬂ?‘ﬁﬂTiV‘Iﬂﬂlﬁf]ﬂIﬂE}’J‘ﬁNﬁTLlﬂ?ii‘]ﬁﬂ’)ﬂiﬂﬂgiﬂfy‘wm‘ﬂi'JiJﬂ“lJGl’Jﬂi’éN

o A . an A Y  ax 2 a v Y
@ﬂ“ﬂ‘ﬂ’dﬁg‘mﬂ (combine HCO HD+ HP) llagjﬁﬂ’liwﬂﬂl'ﬁaﬂﬂqﬂjﬁ@ﬂuqauﬁiuqﬂagwalﬁi%uﬂjﬂzﬂiaﬂmu’]ﬂ

Tnej (OL-HDF)

Dialysis time (min) (mean(SD)) 237.1(2.5) 237.5(1.5) 0.73
Net ultrafiltration (ml) (mean(SD)) 2,269.8 (480.8) 2,319.3 (476.2) 0.72
Convective volume (L/session) (mean(SD)) 2.3(0.5) 22.0(1.8) <0.001
Interdialytic weigh gain (kg) (mean(SD)) 2.1(0.4) 2.2(0.5) 0.73

o A a = o 4 ' @ Y
FUTITYIUNLAZN 8 ﬁi]ﬂﬂ’iW“lJ’J'li%ﬂ’U‘Uf]\il’Uﬁ'ln

a o

'lﬂﬂﬂﬂau“auaﬂmﬁﬁ 1 3 27,530.1 luTnsnsuae
8a3 (SD=4,067.5) dlaiii 5 T 25,175.6 TuTasniu
A0an3 (SD=2.786.0) dla¥i# 8 a1 24.968 TaTn
A0anT (SD = 8.398.3) et Tz lng repeated
anova inumsi/aeundasedniiedifymneada
(p=03) d§wmivITmanendeauvuseulai 3lula
ozilamsduiiaundeszauiuaglulaslnaydunou
msenideadanii 1 a1 28.966 lulnsniudoans
(SD = 7.625.0) §la¥it 5 Sis 29.210 lulasnsude
33 (SD=8.119) dlasid 8 a1 26,065 lulnsnTude

a1 (SD = 5,699.0) 110M1ATIATIEHIAY repeated
anova liwumslasunilasediiieddgynieana
4, o 4
(p=0.3) nazweinmsnfseumeumsn/asunlasves
o v a : &
szauway laslnayauszniamsnenidonusans
#0975 1A8 generalized linear model THNUANMLANA1
0819 N1TBd ATy (p = 0.849) AININN 3
l ' v
Weaslsmusayiuindeoenuiluniien
= ' 1w [ a d' = :‘
Wonideanu aiseguvesdayiumdelluien
a Y o
Wondeanindsendoanunrea U 19dInNsT 093
TneyiAyINRUAINTIGAFINTEIUNINA 4.2 NTN
Y 1
aomsvlonidon 1 A5Y (Wdo 2.5 — 5.7) FawINNNA

The percentage reduction ratio

reduction ratio (%)
¥ dF 8B

B

7 -.
g2m

* T
Urea

®HCOHD « HP  m HOF

A 9 A a 9 a ~ 9 AA o o aa
M 2. udassegazMyanasvesasgsinumy lulasinayan (B2m), g5 e (urea) * voyaniitivd1Ayn19ada

(p<0.05)
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N IYIMANS

o [ a A A g’ = as
Wsegmvesdayiuidelllunheronideninis
Wonideauuveoulal Flulasziamsdu Falian
Y
MY 0.5 nSuseMseniden 1 AT (WFB0.12—0.88)
a8 1 Tad A YN19ana (p=0.008) 1DAAAMTZALVD
o a A 1 = Y an A
wayluludeaszriamseniaeanisisvlenass
Yo ra 1 v o
HUDHANUMS 15N 033 MR eI IWAUAINTDIgA
Fumsgsinmuh sedudayiuludeaiidanii 1, 5
e 8 WAUNAY 3.9 NaansuAoFans (SD = 0.2) 11N
fuaaeamsleniden (p = 1.0) dauszAvVBIBAYIY
1 v a
lwdeaszninamsvenidennledseniaeauuy
d a a ) o S A A
poula Flulaezilamsdu dlanin 1 iaunae 3.9

A a o 1 aa o s ' =
yaanIuaaraans (SD = 0.3) f;ﬁ.]ﬂ?‘l/i’ﬂ 5 ﬁ?ﬂlﬂﬁﬂ

"o A a o aa o ¢
INMNY 3.8 UAANTUABLAKANT (SD = 0.2) wazddan

71 8 UAURAUNIND 4.0 Haan5uaeA%ans (SD = 0.2)
A 9 a o 1 1
11elyn153n312¥ 1AY repeated anova WuIlaidins
= T A v o W aa @
nlasun)asednaliisdidynieada (p = 0.2) Aduaad
Tupnn 4
' Y
MmMsaanumsdasunilasveaimiingn
= 1 Y as
HazdrtinIameszrImsvenaonalsdIseniaon
Yo 1a 1 v W
HUDHANUMS 1BEINT 033 MY NI IWAUAINTDIGA

Fumsgsinilunat s §and hinuanuuandiaves
g (57.2 + 3.49 MoUNY 57.7 + 14.0 nlansw,
p=0.13) LaZATHNIANY (22.4 + 5.15 INYUAD 22.5 +
5.23 Alansuauaseniaseas, p = 0.157) @aulu
seniumalonideaaisismavlonideauuuosula
Fulaozilaiasdu wulnsifiniuveariinin
A0 NN IAYNINADA (57.2+ 14.49 1NV 57.5+
13.49 nlansw, p = 0.005) HRE UMY g9
WIAMENIN 223 + 5.07 Alanswmaamuas Wiy
22.4+5.06 N1aNTW/MINNAT BENTUBTAYNNETDA
(p =0.005)

nisnnhmsAemunaioaiisudy uag
équmﬁnmﬁl g dlanf 1nismavlenidendnods
Wonidoauuunaumsl¥dinsesg v ey umy
fnsegaduansgiiin seduveanNuTNTLAeAA
idoauasiinunie 10.4 n3udendans (SD = 1.2)
«?qLﬁaﬁﬂmmﬁ'?:uqami%nmﬁszﬁummz%}u%}mﬁﬂ
iBoAuAuRGs 10.1 nfudeInFans. (SD=1.3) Fahiny
mmgmﬂmNﬂuammuﬂmﬂmmmm (p = 049)

mmummmms @‘I”Ul,ﬂﬂﬂmﬂﬂ@ﬂulill@]u ag 1/]

B2M levels between HCO HD+HP

40000
35000
330000
= 25000
g 20000
S 15000
& 10000
5000

27530.1

25175.6 249p8.0

week 1 week 5 week 8

B2M levels between OL-HDF
40,000
35,000
30,000
~
225,000
g 20,000
: 15,000
« 10,000
5,000

28,966 29,210

26,065

week 1 week5 week 8

{ ! o v a o '
M 3. ugasnsnfaounlasvesszauuag ulasTnayauneumsenidealu s e sznitamslenidon

Yo 1a 1 v W @ a 4
uuuREUMI AINToa IMyiee T A UAINTBIgATUA1EE N (HCO HD+HP) uagmswendeanuuoeulall

Flulaozilamsdu (OL-HDF)
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Serum albumin levels between treatment

5.0

4.8
3 4.6
=
£ 4.4
o 4.2
2
= 4.0
§ 3.8 }\?/ { —+—HCO HD+HP
©
£ 3.6 —=—0L-HDF
~
2 3.4

3.2

3.0

Week 1 Week 5 Weeks P

—+—HCO HD+HP 3.9 402 3.9 +0.2 3.9 +0.2 1.0
~=—QOL-HDF 3.9+03 3.8+0.2 4.0+0.2 0.2

{ @ Y a 1 Yo 1a ] v W
fﬂ“/‘lﬁ 4. ﬂﬁTV\ILL?WN?&’ﬂUﬂJﬂﬂ@aDﬂlluGlu!ﬁ@ﬂ 53’/??')'Nﬂ'lﬁ‘]/\lﬂﬂla@ﬂuﬂﬂWﬁ1uﬂ?ii%ﬂ?ﬂﬁ@ﬁziﬁiyﬂ‘uﬁﬂﬁ'f]ﬂﬂ‘Uﬁ'J

[ ) A A ay u‘/
NIDNAAYUATYINN (HCO HD+HP) wazmsnenideauuueeula dlulaesiamsdu (OL-HDF)

g a1 hinuanuuanaafusdaiivedidgnig
A (196 (Wle 171 -299) 1N8uR1 253 (Wee 161 -375)
x1,000 AogRINARTaaWAT, p = 0.12) uaziiloAnm
seduunaidon oanla uazszdumninsesdaes uu
ﬁﬁ'ucffuwéuqamﬁ”ﬂu15383§ﬂ1iwﬂﬂgﬁaﬂé}m?§
Wonideauuunmumsladinsosg g ieusaufy
Fnsesgasuansgiin linuanundsunlasedd
foddanieada TavszRuunaiFouiiaundo 8.8
NaansudeFans (SD = 0.6) ﬁéuqamﬁnmﬁm
MNY 9.0 HaansuaAvIAFaAT (SD = 0.5) (p = 0.36)
seduleanlafisudumssnuniaunie s Tadnsude
1A%¥aAT (SD = 1.1) Lm:ﬁéqumﬁﬂmﬁmméﬂ 4.7
NaaniudeAFans (SD = 1.0) (p = 0.48) ANITEFIU
vouszdumstnsesdaes luuRisuduiin s66 fila
nsuROIATans (Wee 363.8-1,376) uazﬁéquma%’ﬂm
ANFEFIMNAD 881 WIANTUADIATAAT (Wil 587.3 —
98.39) (p=1.0)

SmsuamzmandouiiAaauluszniems
venidoadiuisronideauuunaiunslidiniesg
Tnajiierbsaududinsesgaduasgiiniunal 8
Sl muTanusulaiiod 18 n5a Feliuand1en
mstlenidenaeisnendeauuuseulal slulassila
w5 (wuilanuduladiad 17 ﬂ%ﬂ) emmsansas
Salumasniaiioonnngume sxduaudulaii
nduNIALA linuazunindeugunseseningms
Wenidea wuihe 1 110 o1msRumusemesznig
msenideameIsienaeauuueaulaidlulaezila
w3t 2 ase liwuiy saghifianzanudulaiad
semhaiy omsnamaslamuenii uaehifednidn
ifihe 1 NuRadudeadmsumsenidengadu
(arteriovenous fistula occlusion) szramsveniaon
mvitHendeauuuNaIUNI 1R InT0 93 V) fitery
Ffufinsesgadumsgiin uazannsolyldng
wadlgimaualalasmaiueasTowaad



~ a Y v o PR A o vy Yo A
WisuisumsanasvesszavwdylulasinaydulugihalaneseSiszasgamenlasumsvlenden
szvnamsvlenidendieiinsesglvaiauimiusFugaduaseiin

232 nSeuifsuiumsenideadis3zdlilaezTlamiulszaniamga

N IYIMANS

a v a t4
4. ﬁzﬂﬂﬁﬂ1§3“ﬂﬂ f‘)ﬂﬂﬁ‘lﬂﬂﬁ HasualaHaluey
asiwansIdg
= e Y A o A
ninwamsfnel lugihenimseniaen
H " v v
MINUA 10 518 WDI1T0802NI1TAAAIVOIUUATY)
A A Y an Yo
TuTasTnayauninmsvlenidennredsua1uns 1o
N5993 MY NABTINAUAINTBIGATU3ETNN NAn
" Y 1 A v an St
luaseniiniseniasaaledsunuseulaialy
A o Y A
laozilamsdn uaiosaznsanasuogizennisns
24 Aa Yo 1a 1 @
Woniaeaae s HeuMsIFaINT 093 IMayNiAys WY
@ Y] Aa A Y 1 1 a 1
AINTIQAFUATYIUNUAIUREN AN UAININTFIY
dmfumsmiamsgiinvuiaidn uaziiioanaiy
o v A A o ¢ o A
s A lulnsTnayaun 8 danivasmsweniden
1 as 1 ] 1 1 2
aazIsnuN uana19nneunsloniaonnle
ad A’ﬁ 1 =) % a 3’ A
51 ludmvesmadedayiulnhemlenaeany
[ A Y Aas Y o 1a
NmsrenaoanIe sHa UM 1sdaInsoaglvgiey
IWAVFEINTOIGATUATYTUN UM sdedayiuuIn
1 1 A v o W an 1 Y
nednitisdvynana ludiuvoinnzuningou
WUNNITDT luuana1anu
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Prevalence and influential factors of using home blood
pressure monitoring among Thai hypertensive adults: The
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demographic characteristics

N HBPM No HBPM p-value
Total 2,054 910 (44.3) 1,144 (55.7) NA
Sex 0.94
* Male 767 340 (44.3) 427 (55.7)
» Female 1,256 559 (44.5) 697 (55.5)
Median (IQR) Age 1,957 68 (59-77) 65 (56-73) <0.001
Age group (years) <0.001
. <40 62 23 (37.1) 39 (62.9)
* 40-50 183 66 (36.1) 117 (63.9)
* 51-60 401 159 (39.7) 242 (60.4)
* 61-70 597 255 (42.7) 342 (57.3)
« >70 714 361 (50.6) 353 (49.4)
Age group (years) <0.001
e <55 421 160 (38) 261 (62)
* 56-65 509 208 (40.9) 301 (59.1)
* 66-75 582 261 (44.9) 321(55.2)
e >75 445 235 (52.8) 210 (47.2)
Years of diagnosis <0.001
e <5 511 196 (38.4) 315(61.6)
* 5-10 636 270 (42.5) 366 (57.6)
* >10 814 408 (50.1) 406 (49.9)
Health insurance 0.006
. Quda 499 232 (46.5) 267 (53.5)
. %’151"]1mi 765 336 (43.9) 429 (56.1)
- Uasneg 446 184 (41.3) 262 (58.7)
- UszAudaay 168 61(36.3) 107 (63.7)
- AseuATIIMING 146 81 (55.5) 65 (44.5)
Number of visiting 0.04
* 1-50 990 405 (40.9) 585(59.1)
* 51-100 619 297 (48) 322 (52)
* 101-150 236 115 (48.7) 121 (51.3)
* 151-200 96 40 (41.7) 56 (58.3)
* >200 88 40 (45.5) 48 (54.6)
Diagnosed DM 0.12
* No 1,282 582 (45.4) 700 (54.6)
* Yes 753 315 (41.8) 438 (58.2)
Dyslipidemia 0.04
* No 34 21(61.8) 13 (38.2)
* Yes 2,020 889 (44) 1131 (56)
Follow up with 0.92
 Staff 1,168 518 (44.4) 650 (55.7)
* Resident 823 363 (44.1) 460 (55.9)
Antihypertensive drugs 0.95
e 1 912 398 (43.6) 514 (56.4)
° 2 709 314 (44.3) 395 (55.7)
3 218 101 (46.3) 117 (53.7)
4 42 20 (47.6) 22 (52.4)
5 5 2 (40) 3 (60)
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Table 2. Risk factor potential associated with HBPM
Univariate Multivariate
OR (95%CI) P aOR (95%CI) P

Sex

* Female Ref

* Male 0.99 (0.83-1.19) 0.94
Age group (years)

* <65 Ref Ref

* >65 1.42 (1.18-1.7) <0.001 1.28 (1.05-1.57) <0.001
Years of diagnosis

e <5 Ref Ref

* 5-10 1.19 (0.93-1.5) 0.16 1.22 (0.96-1.57) 0.11

* >10 1.62 (1.29-2.02) <0.001 1.48 (1.15-1.9) 0.002
Health insurance

. maiasnealsziudaam Ref Ref

- Quaa 1.19 (0.97-1.47) 0.09 1.22 (0.98-1.52) 0.08

« asouaf M 171 (1.21-241) | 0004 | 1.69(1.18-241) | 0.004
Diagnosed DM

* No Ref

* Yes 0.86 (0.72-1.04) 0.12
Dyslipidemia

* Yes Ref Ref

* No 2.06 (1.02-4.13) 0.04 2.4 (1.14-5.05) 0.02
Antihypertensive drugs 1.04 (0.93-1.17) 0.46
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Characteristics All Survivor Non-survivor | p value'
N=101 N=89 N=12

Mean age (SD), years 59.27 (18.16) | 58.87 (18.00) | 62.25 (19.87) | p 0.547

Age group, N (%) p0.799

18-39 years 17 (16.8) 15(16.9) 2(16.7)

40-54 years 20 (19.8) 19 (21.3) 1(8.3)

55-64 years 23(22.8) 20 (22.5) 3(25.0)

65-74 years 16 (15.8) 13 (14.6) 3(25.0)

>75 years 25(24.8) 22 (24.7) 3(25.0)

Gender, N (%) p 0.433

Male 40 (39.6) 34 (38.2) 6 (50.0)

Female 61 (60.4) 55 (61.8) 6 (50.0)

Comorbidities, N (%) 79 (78.2) 68 (76.4) 11(91.7) p0.455
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Characteristics All Survivor Non-survivor | p value'
N=101 N=89 N=12

Charlson comorbidity index”, mean (SD) 1.693 (2.24) |1.528 (2.24) |2.917(3.14) | p0.044
Myocardial infarction, N (%) 9 (8.9) 7 (7.9) 2 (16.7) p 0.290
Congestive heart failure, N (%) 10 (9.9) 7 (7.9) 3 (25.0) p 0.096
Peripheral vascular disease, N (%) 5(5.0) 5(5.6) 0 (0.0) p 1.000
CVA/TIA with minor or no residua, N (%) |9 (8.9) 7 (7.9) 2 (16.7) p0.290
Hemiplegia/Paraplegia, N (%) 7 (6.9) 5(5.6) 2 (16.7) p0.193
Asthma/COPD/Chronic lung disease, N (%) | 9 (8.9) 8(9.0) 1(8.3) p 1.000
DM, N (%) 22 (21.8) 19 (21.3) 3(25.0) p0.721

without complication 8(7.9) 7 (7.9) 1(8.3)

with complication 8(7.9) 8(9.0) 0 (0.0)

CKD, N (%) 15 (14.9) 12 (13.5) 3(25.0) p 0.380
Chronic liver disease, N (%) 4 (4.0) 3(3.4) 1(8.3) p 0.402
Peptic ulcer, N (%) 1(1.0) 1(1.1) 0 (0.0) p 1.000
Hematologic malignancy, N (%) 5(5.0) 5(5.6) 0 (0.0) p 1.000
Solid tumor malignancy, N (%) 11 (10.9) 10 (11.2) 1(8.3) p 1.000

No metastasis 8(7.9) 8(9.0) 0 (0.0)

With metastasis 3(3.0) 22.2) 1(8.3)
Dementia/Cognitive impairment, N (%) 6(5.9) 6 (6.7) 0 (0.0) p 1.000
Connective tissue disease, N (%) 5(5.0) 4 (4.5) 1(8.3) p0.476
HIV infection, N (%) 1(1.0) 0(0.0) 1(8.3) p0.119

Other underlying diseases, N (%)
Hypertension 46 (45.5) 39 (43.8) 7 (58.3) p0.372
Dyslipidemia 19 (18.8) 17 (19.1) 2 (16.7) p 1.000
Atrial fibrillation / Sick sinus syndrome 6(5.9) 4(4.5) 2 (16.7) p0.148
Valvular heart disease 5(5.0) 5(5.6) 0(0.0) p 1.000
Clinical presentation, N (%)
Community acquired infection 95 (94.1) 83 (93.3) 12 (100.0) p 1.000
Nosocomial infection 6 (5.9) 6 (6.7) 0 (0.0)
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Characteristics All Survivor Non-survivor | p value'
N=101 N=89 N=12

Diagnosis, N (%)

Bacteremia 84 (83.2) 72 (80.9) 12 (100) p0.210
Bacteremia without focal site 26 (25.7) 22 (24.7) 4(33.3) p0.522

CNS infection : Meningitis/brain abscess 11(10.9) 7(7.9) 4(33.3) p0.025
Septic arthritis 29 (28.7) 28 (31.5) 1(8.3) p0.171
Osteomyelitis 3(3.0) 3(3.4) 0(0.0) p 1.000
Spine infection: Spondylitis/ 10 (9.9) 10(11.2) 0(0.0) p0.603

spondylodiscitis/epidural abscess
Tenosynovitis/synovitis/bursitis 3(3.0) 3(3.4) 0(0.0) p 1.000
Skin and soft tissue infection/ myositis 18 (17.8) 17 (19.1) 1(8.3) p0.688
CVS infection: Endocarditis/aortitis/ 15 (14.9) 12 (13.5) 3(25.0) p0.380

infected aneurysm/pericarditis
Pneumonia/ empyema 5(5.0) 4(4.5) 1(8.3) p0.476
GI/liver abscess 2(2.0) 1(1.1) 1(8.3) p0.225
UTI 9(8.9) 9 (10.1) 0(0.0) p0.594
Ophthalmologic infection 3(3.0) 3(3.4) 0(0.0) p 1.000

Specimen with positive culture, N (%)
Blood 84 (83.2) 72 (80.9) 12 (100) p0.210
CSF 2(2.0) 1(1.1) 1(8.3) p0.225
Joint fluid 19 (18.8) 18 (20.2) 1(8.3) p0.455
Sputum or BAL 4(4.0) 3(3.4) 1(8.3) p 0.402
Urine 9(8.9) 9(10.1) 0(0.0) p0.594
Pus 9(8.9) 8(9.0) 1(8.3) p 1.000
Tissue 4(4.0) 4(4.5) 0(0.0) p 1.000
pericardial effusion 1(1.0) 1(1.1) 0 (0.0) p 1.000
pleural effusion 1(1.0) 1(1.1) 0 (0.0) p 1.000
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Characteristics All Survivor Non-survivor | p value'
N=101 N=89 N=12
Vital signs, mean (SD)
Body temperature, Celsius 37.6 (1.1) 37.6 (1.1) 37.1(1.0) p0.115
Pulse rate, per minute 91.9 (19.3) 91.3(18.2) 96.4 (26.5) p0.531
Systolic blood pressure, mmHg 124.2 (24.4) |124.2(24.5) |123.7(25.0) |p0.942
Diastolic blood pressure, mmHg 68.9 (14.3) 67.9 (13.1) 76.4 (19.9) p0.052
Mean arterial pressure, mmHg 85.0 (20.0) 84.1(19.8) 91.4 (21.1) p0.235
Glasgow coma score, mean (SD) 13.9 (2.6) 14.27 (2.2) 11.25(3.9) p0.022
15, N (%) 82 (81.2) 77 (86.5) 5(41.7)
13-14, N (%) 3(3.0) 3(3.4) 0(0.0)
10-12, N (%) 6(5.9) 3(3.4) 3 (25.0) p <0.001
6-9, N (%) 7 (6.9) 5(5.6) 2 (16.7)
<6, N (%) 3(3.0) 1(1.1) 2 (16.7)
Platelet, mean (SD) x10°/L 208.5(133.1) | 219.8 (135.7) [ 124.8(71.2) | p0.019
Platelet <150 ><109/L, N (%) 33(32.7) 26(29.2) 7 (58.3) p0.043
Total bilirubin, mean (SD) mg/dL 1.32(1.5) 1.1 (0.9) 2.8(3.1) p0.08
Total bilirubin >1.2 mg/dL, N (%) 33 (34.4) 25(29.8) 8 (66.7) p0.02
Creatinine, mean (SD) mg/dL 1.4(1.4) 1.2(1.2) 2.6(2.2) p0.063
Creatinine > 1.2 mg/dL, N (%) 30(30.0) 23 (26.1) 7 (58.3) p0.022
Urine output <500 ml/day, N (%) 8(7.9) 3(3.4) 5(41.7) p<0.001
Vasopressor use, N (%) 10 (10.0) 4(4.5) 6 (50.0) p<0.001
Lactate level, mean (SD) mmol/L 3.1(2.7) 2.6 (2.0) 4.6 (3.9) p0.175
Lactate >2.0 mmol/L, N (%) 20 (57.1) 13 (50.0) 7 (77.8) p0.244
qSOFA3 score 2-3, N (%) 10 (10.1) 7 (8.0) 3(25.0) p0.101
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Characteristics All Survivor Non-survivor | p value'
N=101 N=89 N=12
Minimum SOFA score (calculated without 2.7(3.1) 1.9(2.2) 8.0 (3.7) p<0.001
respiratory component)4, mean (SD)
ICU admission, N (%) 12(11.9) 5(5.6) 7 (58.3) p<0.001

'p value were calculated with T test for quantitative data and Fisher exact test or Pearson Chi-Square for categorical data.

*Charlson comorbidity index according to reference 16

’qSOFA according to reference 15

‘SOFA (Sequential Organ Failure Assessment) score was calculated without respiratory component due to incomplete data.

According to reference 15
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Plasma Exchange and Glucocorticoids
in Severe ANCA-Associated Vasculitis

M. Walsh, P.A. Merkel, C-A. Peh, W.M. Szpirt, X. Puéchal, S. Fujimoto,
C.M. Hawley, N. Khalidi, O. FloRmann, R. Wald, LP. Girard, A. Levin,
G. Gregorini, L Harper, W.F. Clark, C. Pagnoux, U. Specks, L. Smyth, V. Tesar,
T. Ito-thara, J.R. de Zoysa, W. Szczeklik, LF. Flores-Sudrez, S. Carette,
L Guillevin, C.D. Pusey, A.L Casian, B. Brezina, A. Mazzetti, CA. McAlear,
E. Broadhurst, D. Reidlinger, S, Mehta, N. lves, and D.RW. Jayne,
for the PEXIVAS Investigators®

ABSTRACT

BACKGROUND
More effective and safer treatments are needed for antineutrophil cytoplasmic antibody
(ANCA)-associated vasculitis.

METHODS

We conducted a randomized trial with a 2-by-2 factorial design to evaluate the use
of plasma exchange and two regimens of oral glucocorticoids in patients with se-
vere ANCA-associated vasculitis (defined by an estimated glomerular filtration rate
of <50 ml per minute per 1.73 m’ of body-surface area or diffuse pulmonary hemor-
rhage). Patients were randomly assigned to undergo plasma exchange (seven plasma
exchanges within 14 days after randomization) or no plasma exchange (control
group). Patients were also randomly assigned to follow either a standard-dose regi-
men or a reduced-dose regimen of oral glucocorticoids. Patients were followed for up
to 7 years for the primary composite outcome of death from any cause or end-stage
kidney disease (ESKD).

REsSuLTS

Death from any cause or ESKD occurred in 100 of 352 patients (28.4%) in the plasma-
exchange group and in 109 of 352 patients (31.0%) in the control group (hazard ratio,
0.86; 95% confidence interval (CI), 0.65 to 1.13; P=0.27). The results were similar in
subgroup analyses and in analyses of secondary outcomes. We also assessed the
noninferiority of a reduced-dose regimen of glucocorticoids to a standard-dose regi-
men, using a noninferiority margin of 11 percentage points. Death from any cause or
ESKD occurred in 92 of 330 patients (27.9%) in the reduced-dose group and in 83 of
325 patients (25.5%) in the standard-dose group (absolute risk difference, 2.3 percent
age points; 90% Cl, ~3.4 to 8.0), which met the criterion for noninferiority. Serious
infections at 1 year were less common in the reduced-dose group than in the stan-
dard-dose group (incidence rate ratio, 0.69; 95% Cl, 0.52 to 0.93), but other secondary
outcomes were similar in the two groups.

CONCLUSIONS
Among patients with severe ANCA-associated vasculitis, the use of plasma exchange did
not reduce the incidence of death or ESKD. A reduced-dose regimen of glucocorticoids
was noninferior to a standard-dose regimen with respect to death or ESKD. (Funded
by the U.K. National Institute for Health Research and others; PEXIVAS Current Con-
trolled Trials number, ISRCTNO7757494; ClinicalTrials.gov number, NCT00987389,)
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1. Introduction

15A Antineutrophil Cytoplasmic Antibodies (ANCA)-
associated vasculitis Lﬂﬂiﬂgﬁéfmmudmmm (autoimmune disease)
yiianiie nersiuiavealsansdlinsnisa udide T
1/1N$ﬁuﬁu1;ﬂ3suggazﬁngaﬂgauﬂsxﬁuiﬁqumaﬁ%’mmuﬁuaé@ie
drutszneumeluwadiiaiaeavinviiaiilasia (neutrophil
cytoplasmic auto-antibody) dawanizquilalasila i ldiAamssniay
ﬂlf)ﬁﬂﬁﬁ]mﬁﬁ]ﬂ‘ﬂumLéﬂﬁﬂﬂlHMﬂaN (small to medium vessel vasculitis)
é}‘ﬂ’JEJﬁEJ1ﬂﬁ”l$])1’iaWﬂﬂawﬁ111?)’38’32:17%15?!1/\1&1%@’5111/\1 Faud 01msld
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snianvesnasadeaviadnluedeizaie wu szuulszamaiu
e Yoa 1l la maduening vazimiaiudu gilhoudaz oo
NemsuazANugULs eI s niay e Teze199) (organ involvement)
uansnafy Sufunaeileie o1 Fiiavesginuiuaeduilsznenved
i lasila a3l 2 wiiafimunion Ao anti-myeloperoxidase (anti-MPO) 1182
anti-protinase3 (anti-PR3) 1 udu Taserautisnguenssesmue oz
1191M5102NANITATIMNQTANTUING 19U granulomatosis with
polyangiitis (GPA), microscopic polyangiitis (MPA), eosinophilic
granulomatosis with polyangiitis (EGPA) %30 renal-limited disease

TuilagliunuIniansSnuININI§IuY03 ANCA-associated
vasculitis ”l&gl' LUANS 113iJEHﬂﬂ@_ ﬁ{]} NN (induction immunosuppressive drugs)
Faumslilienglanesanooauuinga (high-dose glucocorticoid)
fiheauluajerguinnd 60 3 uaziimsneinsailsalid Tasmme
niﬁﬁﬁjmmiquuﬂ LB ﬂW’szlﬁélﬂLﬁUEulliﬂ (rapidly progressive
glomerulonephritis) 334U MZlaneruasssumstinfanaunule
(renal replacement therapy) W?@ﬁ!ﬁ@ﬂﬂf)ﬂiméﬂﬂﬂﬂ (diffuse alveolar
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2.Methods
2.1 Trial design
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Severe AAV

Standard Therapy with
Cyclophosphamide

/\.

Adjunctive Plasma
Exchange

N\

No
Plasma Exchange

N\

Reduced-Dose
Glucocorticoids

Standard-Dose
Glucocorticoids

Reduced Dose
Glucocorticoids

Standard-Dose
Glucocorticoids

Figure 5 General schema of randomization.

g‘l.l‘ﬁ 1: Trial design
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* Age>15 1

* New or previous clinical diagnosis of
Wegener granulomatosis or Microscopic
polyangiitis consistent with the Chapel-Hill
consensus definitions.

* Positive test for proteinase 3-ANCA or
Myeloperoxidase — ANCA.

* Severe vasculitis defined by at least one of
the following.

 Renal involvement with both Renal biopsy
or urine sediment and eGFR < 50 ml/min/
1.73 mm”.

* Pulmonary hemorrhage due to active
vasculitis.

naaifiaeen

* A diagnosis of vasculitis other than Wegener
granulomatosis or Microscopic polyangiitis.
Positive anti-GBM or renal biopsy demonstrating
linear glomerular immunoglobulin deposition.

* Receipt of dialysis for within 21 day prior to
randomization.

* Pregnancy.

* Inability to provide informed consent.

* Treatment with >1 IV dose of CYC and/or
14 days of oral CYC and/or >14 days of
prednisolone (prednisolone >30 mg/day).

* A comorbidity that, in the opinion of the

investigator, precludes the use of

cyclophosphamide, glucocorticoids, or
plasma exchange or absolutely mandates the
use of plasma exchange

21500

4 @ v U 9

NAUNMIAAVINTANEIADUI AN Y

v o s N A A g A E%
asenuiagilszasauaziioundlugilsssuiely

o o Y . -

d1msaig astvaevla (operational definition)
= aa o @ [ [ Y
Tagfitnasimsitadelsadanuiuiulsnansie
4 a va A W I < ay Ya
marevlfrianstudu edrdlsamwiilatinigaiy
Ed i
a 1 Y 1
Fuiiiola (kidney biopsy) NOUINIINAIANET AHA
] a Y % = 1
1ﬁlnm311meﬁﬁmwmﬂﬁlu‘lmm@ﬂaﬂfﬁqm%wam
Y
MINOVAUDIABANITNY SIUVDUNVUNAADDANY
A 3 Y @
mnzaw Aonaouagululszduauanuilasansy
Y Y 4
YOIRANTIWMIANE IazANNgNReurIzaulun s
MAWUUINNMIIBUAZMNTIAND
2.3 Randomization and Interventions
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1. 91 (<601 1130 >60 1))

2. MImauvedla (serum creatinine
<5.6 mg/dL %130 >5.6 mg/dL)

3. ANCA subtype (proteinase 3 H3e
myeloperoxidase)

4. Severity of pulmonary hemorrhage (no
hemorrhage vs non severe hemorrhage vs
severe hemorrhage)

5. Plannedtypeofinductionimmunosuppressive
therapy (intravenous cyclophosphamide vs
oral cyclophosphamide vs rituximab)
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2.4 Outcomes

Primary outcome Wuradnssiu (composite
outcome) YBINILTEFINVINYNEAUHE) (death from any
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cause) 1Az M3 1A VAIHIRITIU end stage kidney disease
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Adjunctive Plasma exchange -
Induction Therapy

Cyclophosphamide -

7 exchanges over 14 days at least 60 ml/kg
per session using albumin as a replace solution

Pulse IV CYC starting dose 15 mg/kg/pulse (max 1.2 g/dose)

or Oral CYC 2 mg/kg/day (max 200 mg/day)

- Pulse IV CYC will be administered every 2 weeks for the first
3 dose then every 3 weeks

- Duration of treatment 13-26 weeks

Glucocorticoid -

IV methylprednisolone 0.5 — 1 g for three daily pulse dose

- Oral glucocorticoid as a single daily dose. Equivalent daily
dose by intravenous

Rituximab - 41V dose of 375 mg/m2 first dose with in
14 day then next 7 day

Azathiopine -

2mg/kg/day begin after last dose oral CYC or

7 day after IV CYC
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Week Standard Reduced Dose
<50 =75 <50 =75
kg 50-75 kg kg kg 50-75 kg kg
pulse pulse pulse | pulse pulse pulse
1-2 50 60 75 25 30 40
34 40 50 60 20 25 30
5-6 30 40 50 15 20 25
7-8 25 30 40 12 15 20
9-10 20 25 30 10 12 15
11-12 15 20 25 7 10 12
13-14 12 15 20 6 7 10
15-16 10 10 15 5 5 7
17-18 10 10 15 5 5 7
19-20 7 7 10 5 3 5
21-22 7 7 7 5 5 5
23-52 5 p > 2 5 5
Investigators™ Local
>52 Practice Investigators’ Local Practice
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Secondary outcomes laun death from any
cause, ESKD, sustained remission, serious adverse events,
serious infections within 1 year, and health-related quality

% a Y
of life ¥atlsziiulnely Birmingham Vasculitis Activity
Score for Granulomatosis with Polyangiitis (BVAS-
GPA), 36-Item Short-Form Health Survey 4@ EuroQol-5
Dimensions (EQ-5D) index score and health thermometer
score.
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n Yo [
917015 141a5UN135nY therapeutic
plasma exchange H3o
2) Reduced-dose glucocorticoid X
A A o k4
dszansamn Invdes /a3 mssnuiaae
standard-dose glucocorticoid ﬁ?ﬁﬂij (non-
inferiority hypothesis)
MImuImvuIadlegelunsnsilseu
= Yo @ .
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M Yo [ ES .
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15197 2. Statistical analysis of secondary outcomes
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M3 AATIZH primary outcome YDITLHINNGY
ﬁ'lﬁ%”mmz”hi"lé}%’ums%”ﬂmﬁ’aﬂ therapeutic plasma
exchange Gl“laflﬁﬁﬂmi intention-to-treat Iﬂﬂal% Cox
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1182 95% confidence interval @IUMIIATIZH AUNATIN
non-inferiority i:‘lfi’jNﬂfjiJ reduced-dose 01& standard-
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Snnzimmedihenlasunnanly 6 douusness
‘I:l}f?JEJ 70% VDN prespecified dose f'mfi%lﬂﬂfcjll standard
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absolute risk difference uaﬂmnﬁé‘hﬁwﬂ1ﬁmﬂzmﬁu
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MIMUIUVUIAAIDENAINTU therapeutic
plasma exchange Gl,‘lsf} event rate driven Tﬂﬁl@yNﬁi’J}’ﬂi“!ﬁ

Secondary outcome Statistic analysis

Dead from any cause
ESKD

Sustained remission
Serious adverse event

Rates of serious infections in the first year
and at end of trial

Health related quality of life

Cox-proportional-hazards models
Cox-proportional-hazards models
Log-binomial regression model
Log-binomial regression model

Negative binomial regression

linear mixed-effects models
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3. Results
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M5199 3. Baseline characteristics

Characteristic Plasma No plasma Reduced- Standard-dose
exchange exchange dose glucocorticoid | glucocorticoid
(N =352) (N=352) regimen regimen
(N =353) (N=351)
Age — (yr) 62.8+14.4 63.5+13.7 63.3+14.2 63.1+13.9
Female sex —no. (%) 149 (42.3) 158 (44.9) 156 (44.2) 151 (43.0)
History of vasculitis — no. (%) 35(9.9) 28 (8.0) 34 (9.6) 29 (8.3)
ANCA subtype — no. (%)
Proteinase 3 143 (40.6) 143 (40.6) 143 (40.5) 143 (40.7)
Myeloperoxidase 209 (59.4) 209 (59.4) 210 (59.5) 208 (59.3)
Median C-reactive protein level (IQR) 50.9 42.1 44.6 45.5
— mg/liter (13.8-122.8) (14.0-97.2) (13.0-117.0) (14.0-98.0)
Kidney function
Median serum creatinine level 327 336 320 335
(IQR) — umol/liter (206-491) (209-495) (190-480) (219-502)
Serum creatinine level = 500 pmol/
liter or undergoing dialysis 101 (28.7) 104 (29.5) 102 (28.9) 103 (29.3)
—no. (%)
Undergoing dialysis — no. (%) 66 (18.8) 74 (21.0) 67 (19.0) 73 (20.8)
Severity of pulmonary hemorrhage
—no. (%)
No hemorrhage 257 (73.0) 256 (72.7) 257 (72.8) 256 (72.9)
Not severe 64 (18.2) 66 (18.8) 65 (18.4) 65 (18.5)
Severe 31(8.8) 30(8.5) 31(8.8) 30 (8.5)
Organ involvement hemorrhage
—no. (%)
Cutaneous 37 (10.5) 39(11.1) 34(9.6) 42 (12.0)
Mucous membranes or eyes 30 (8.5) 36(10.2) 30 (8.5) 36 (10.3)
Ear, nose, and throat 95 (27.0) 103 (29.3) 98 (27.8) 100 (28.5)
Cardiovascular 6(1.7) 4(1.1) 5(1.4) 5(1.4)
Gastrointestinal 2(0.6) 2(0.6) 1(0.3) 3(0.9)
Pulmonary 145 (41.2) 149 (42.3) 147 (41.6) 147 (41.9)
Kidney 342 (97.2) 349 (99.1) 346 (98.0) 345(98.3)
Nervous system 37(10.5) 25(7.1) 33(9.3) 29 (8.3)
Others 61(17.3) 59 (16.8) 59 (16.7) 61(17.4)
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Characteristic Plasma No plasma Reduced- Standard-dose
exchange exchange dose glucocorticoid | glucocorticoid
(N=352) (N=352) regimen regimen
(N=353) (N=351)
Median BVAS/GPA (IQR) 9(7-11) 9 (7-11) 9(7-11) 9(7-11)
Planned immunosuppressive treatment
—10 (%)
Intravenous cyclophosphamide 177 (50.3) 177 (50.3) 179 (50.7) 175 (49.9)
Oral cyclophosphamide 120 (34.1) 121 (34.4) 120 (34.0) 121 (34.5)
Rituximab 55(15.6) 54 (15.3) 54 (15.3) 55(15.7)

3.3 Outcomes according to plasma exchange

ﬁé}ﬂ’lﬂﬁ!ﬁﬂ primary composite outcome
(all-cause death or ESKD) Tugihefidnsaunmsfin
Hanua 209 soutiauifunguldsy therapeutic plasma
exchange 100 910 352 518 (28.4%) Lag 109 910 362
519 (31.0%) GlUﬂtjilﬁ'lllml@g]}%'“U therapeutic plasma
exchange HANISAANT 131’?&2{’Jﬂﬁﬁﬂmi intention-to-treat
liiwuA1uaNA19994 primary outcome 5¥HINNGY
ﬁ‘lﬁ%”mmz"lﬂlé}%” U therapeutic plasma exchange (HR
0.86; 95%CIO.65—1.13;P:0.27)uanmnﬁumﬁww
#fimsi sensitivity analyses Fe3ldadoyaiign
censor 71 1 7 Taowadniriulilasalonmaves
primary analyses
3nsal

°1um§??ﬂm1iﬁﬂ primary outcome ‘I%Q‘Villﬂ
209 primary outcome FINMIMUIBVIARI0819
UUY event driven Q03 164 primary outcome events
iiofiaz 1819 80% power HaRdeTfisanede statistic
power figeams SaamsaagUldTthinunimuandis
pgNNsdAYNINEDa
3.4 Outcomes according to glucocorticoid regimens

Tu per-protocol population ﬂq'll reduced-dose

glucocorticoid 1A primary outcome 92 311 330 318

(27.9%) uaz“l,uﬂfju standard-dose glucocorticoid 83
' ay Y Y '
10 325 510 (25.5%) WU reduced-dose 1 lanodlin i
ﬂtjll standard dose Ingdl absolute risk difference 1111
2.3 percentage point (90% CI -3.4 to 8.0; 95% CI -4.5 to
2 1 . L. = v
9.1) Falaina non-inferiority margin admuall -11
percentage point @ W501u529105 intention-to-treat
4
Huna primary outcome 1unqu reduced-dose 107 311N
353919 (30.3%) a1y standard group 109 102 910 351
318 (29.1%) (ARD 0.01 percentage points; 95% CI -5.1
1 a Y
to 5.1) AIumMIAATIEHAY cox-proportional hazard
4
model ‘luWummummqﬁﬂummmﬁzﬁﬂimmi
intention-to-treat LI per-protocol
30130
fanInsaimsivue non-inferiority margin
Yy Y g o Ay 9 A A
Hl’]”lﬂ\Wlu'J']lﬂuﬂ']iﬂTl/iuﬂﬂhlﬂJQﬂ@]@\? UAZIUDNIITUN
NAAUN ANVIANANTN 11% V04 death 118% ESKD
S Y g o = , =< ¥
uuﬂﬂumuﬂu@’Jmﬂmqmaz"lummzﬁu AN
@ @ o = [ dy Y
5311ﬂig'NhluﬂTiuTNﬁﬂ15ﬁﬂH1ﬁ’Juu1ﬂ1"b’
3.5 Secondary outcomes
HWAUDY secondary outcome (miN‘ﬁ 4) Taiw
UANVUANAIAUDI NN TodIAYILHI1NGY
plasma-exchange group L@1& control group CRERITSIGN

. ! . . .
serious adverse events 99U serious infection at 1-year
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4
ﬂfuwmﬂunqw reduced-dose group LNA serious
Y 9
%2 @ Y o
infection NIYNUA 142 AT Gluggﬂaammu 96 AU (27.2%)
Y
uaquuﬂqu standard-dose group Lﬁﬂm@mitﬁﬁﬁﬁnﬂ
) Y 1 o a0,
180 159 Tugire91191 116 AU (33.0%) Tn8ll incidence
rate ratio 0.69 (95% CI 0.52 —0.93)
30130l
A . . LA a2 oA
ﬁ]zmu"lmw serious infection 1 1 ﬂuuﬂqw
F =~ Y a 9 ' A4 o~
Vlﬂ reduced-dose HUATHUAANDINI 31% Waimgy
o oAy Y 2 9 '
nu ﬂ’cjiJ‘ﬂllﬂ standard-dose regimen LaNUBY Tugauwes
1 v o w aadq ¥ 3 nm Y=
A1 95% CI nguﬂﬁ'lﬂq)l‘l/l']\iﬁﬂﬁﬂi%uu"lllhlﬂllﬂ'lﬁ
s o q¥ A a
adjust for multiplicity a0 lvinaiing type I error
. 4 S = v v
(false positive) }a misudanariudeaeelyniny
@ @ ' 9 a
ITUATSN 'JW!ﬁflﬁﬂWiﬁiWQﬁiJllﬂﬁWu (hypothesis
Y
generating) IMUUTFMINAADUAVUATIUAUFUNS

uilawa primary outcome

4. Conclusions
=< E3 Y I =2
mﬂﬂ"l'iﬁmel"I"'IJNG]HL‘]JHﬂﬁﬁﬂHW LU open-
label, 2-by-2 factorial design, multi-center, randomization-
Y [ 1 o
controlled trial @11snagUwaladn lunudimsi

therapeutic plasma exchange 8131300AM3LTEFIN 130

M9 4. Secondary outcomes

k3
a @ t4 1 v o w aa
ﬂﬁ!ﬂ@ﬂﬁ’n&ﬁ@ixﬁzﬂxq@ﬂ?ﬂ'ﬁ]mﬁﬁuﬂﬁ?ﬂiy?ﬂﬁﬁﬂﬁ
A o o oAy Yo .
wamey ﬂUﬂQJJVIVthlﬂTH therapeutic plasma exchange
Y aln
1az M3 reduced-dose glucocorticoid regimen ila
Y 1 4
a9e1Un311314 standard regimen lumsaamsmenas

a E v
f‘ﬂiLﬂﬂllﬁ'ﬂﬂﬁﬂﬁ\iigﬂgqﬂﬂ18

5. Key questions
5.1 aziemsAnuiiniels
Tuduanugadesvessnboniside five
Sriadeiluns@nyn open-label Fiv19iin0ad
Vlé]}uﬂ' performance L101% detection bias ﬁdﬁamiﬂi"ﬁ'ﬁgu
LLZ%}?I fmsumsiaen primary composite outcome (death
or ESKD) tMingauuazianudiagnenain uads
miﬂﬂﬂﬁﬂmﬁ‘ffﬂ!%u (operational definition) ¥®4 end-
stage kidney disease N3A1UID! non-inferiority margin
Tunisdnuiiligndes Sedeanlanadieninm
52373239 a3 intention-to-treat analysis 143
nageulszaninimves therapeutic plasma exchange
u,azmﬁal%’ per-protocol MnTunagou non-inferiority
U9 glucocorticoid regimen MU TY magﬁaniﬁﬁﬁﬁ
A9 Lﬁammﬁanﬁ’uﬁmmgﬂéfaa WONIINT IUM3

Secondary outcome Plasma exchange

vs. No plasma exchange

Reduced-dose vs. Standard-dose

glucocorticoid regimen

Effect size (95%CI)

Death from any cause

0.87 (0.58 — 1.29)

0.78 (0.53 - 1.17)

End-stage kidney disease

0.81(0.57-1.13)

0.96 (0.68 — 1.34)

Sustained remission

1.01 (0.89 — 1.15)

1.04 (0.92-1.19)

Serious adverse events

1.21 (0.96 — 1.52)

0.95(0.75-1.20)

Serious infections at 1 year

1.16 (0.87 — 1.56)

0.69 (0.52-0.93)
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N IYIMANS

HANISATIVANTEHINUOU]TINGILIA

RE LE

VA 20/50 20/40

EOM full EOM full EOM

Conjunctiva injected conjunctiva, pseudomembrane at upper and lower conjunctiva,
symblepharon both sides

Cornea clear clear

A/C no cell, no flare formed, no cell, no flare

pupil round center round center

Lens clear clear

Fundus flat, A:V 2:3, dull reflex flat, A:V 2:3, dull reflex

Neurological examination:

Consciousness: disoriented to time, place, person, can follow simple command; aphasia can not be evaluated,

normal comprehension, inability to perform sentence repetition

CN: pupil 3 mm RTLBE, full EOM, no nystagmus, no gaze-provoked nystagmus; spastic dysarthria, no

facial palsy, gag reflex positive, uvular in midline

CT brain non contrast

Motor: grade V all, DTR upper 2+, lower right 2+/left 3+, negative ankle clonus
Meningeal irritation sign: no stiff neck

Cerebellar sign: no truncal ataxia

Frontal lobe-releasing signs: negative glabellar, palmomental, suckling, rooting reflexes

F2 . 4 a o <
Tumsueulsanernna 1a CT brain iosziliue1mMssnnia
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CT brain with contrast

Findings: well-defined wedge-shaped hypodense non-enhancing lesions involving bilateral parietal lobes
with associated volume loss; old infarction or gliotic/encephalomalacic change. Diffuse brain atrophy. Calcified
bilateral basal ganglia. No evidence of acute intracranial hemorrhage or large territory infarction
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Pedigree Death at 47 years 70 years
DM at 40 years ” U/D : HTN

%

45 years

Ht 145 40 years 46 years 44|years 41 years 40 years
o Ht160cm  Ht160em  Hifl65em Ht162cm  Ht 168 cm
23 years 22 years 16 years Death aE’ 3 months
Ht 146 cm Ht 145 cm Ht 170 cm nduia lash
GA 31 weeks

Obstetric and developmental history:
4 sV ¢ a 2 - 1o a
yuzsmAnssngie llkhnassaauilng szninaenssa hvidndunanua 10 nn. lufieimsaa
a 1 Z Y :’1 o . . . . (=) 9
UNATYHINAIATIA INTAIINAINTIANTUMNWUA vaginal delivery birth weight 2,070 n. lifinnzunindeu
@ v Y k2
NAINADA NAVLIUNTONNITA
va o oy Y Y o { a yya v v a
Usziaimuns: atlaney 6 iwou walailudiniiery 1 1haulaneg 1 1 wisoulanmunasilng
= o W = A A a0 n Y= 1 a2 Y o ] ZI 2
wmsanuszaulsouanu i 3 e 2 Yneuhiladnuae mszgmehidaeliiinu limeddu
~ P Y ~
aouGeudoulaf 20/40 Y9109 HANTIFEU GPA 2-3
Y @ 1 4 1 3 ~ a
A0g 146 wu. AN uNoUT WHFUE o1 mid-parental height 163 1. [(148+165+13)/2] 1&BauAN
T A 2 o £ @ < o a Y 1
wiuvazeny 20 1 Inuamswazeng 21 3 Yagiiuedorzmeudadimuinannen faanznaieau 02 a3
Current medications:
1. Levetiracetam 1,000 U/
Physical examinations:
GA: an adult Thai male, awake alert, slow response, not fully co-operative, not in acutely distressed; body weight

31 kg, height 146 cm, BMI 14.3 kg/m2, arm span 144 cm; US: LS ratio 70: 76 = 0.96
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VS: BP 115/70 mmHg, HR 102/min, RR 18/min, BT 37.5 °C

Skin: old hypopigmented rash at his body and extremities, excessive hair was noticed on both arms and legs, no
acanthosis nigricans
HEENT: no pale conjunctivae, no injected conjunctivae, anicteric sclerae, head circumference 52 cm, horizontal
palpebral fissures or (normal eye slanted), normal ear development, form and place, no mid face hypoplasia, no frontal
bossing, no webbed neck, thyroid gland 15 grams, no palpable thyroid nodule
Ear examination by ENT: normal EAC+TM both
Respiratory system: normal chest contour, no chest wall deformity, trachea in midline, equal breath sound, no
adventitious sound
Cardiovascular system: no jugular vein engorgement, full and regular pulses, apical impulse at fifth ICS/MCL, heaving,
no thrill, normal S1, S2, no murmur
Abdomen: no distension, no superficial vein dilatation, no surgical scar, normoactive bowel sound, soft, no tenderness,
liver span 8 cm, splenic dullness negative, shifting dullness negative
PR: no mass, normal sphincter tone
Genitalia: Tanner stage 4, normal appearance of male genitalia with testicular volume 15 ml both sides, soft consistency
Musculoskeletal: no pitting edema, no joint swelling, no joint deformities, no genu varus/valgus, no polydactyly
Lymph node: no superficial lymphadenopathy
Neurological examination:
Consciousness:

Level: alert

Content: can follow simple command, disoriented to time, place and person
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Ophthalomological examination:

RE LE
VA PL (at least) PL (at least)
Tn (mmHg) 16 17
= intraocular pressure
Conjunctiva not injected not injected
Cornea clear clear
A/C formed, no cell formed, no cell
Lens clear clear
Iris and pupils 3 mm RTLBE, RAPD negative
Fundus C:D 0.3, pink sharp C:D 0.3, mild pale at temporal
flat posterior pole flat posterior pole

Cranial nerves
CN II: as described above
Eye ground: as described above
CN III/IV/VT: full EOM
CN V: positive corneal reflexes, normal facial sensation
CN VII: symmetrical facial folds
CN VIII: Rinne and Weber tests cannot be evaluated
CN IX, X: positive gag reflex both sides
Motor: no fasciculation, no myoclonus
Tone: normal muscle tone both sides
Power: motor grade V both upper and lower extremities, no pronator drift
Reflex: DTR 2+ all except both ankle reflex 1+
BBK: plantar flexion both sides, clonus negative both sides
Sensory: unreliable
Meningeal irritation signs: no stiff neck, negative Kernig’s sign
Cerebellar signs: normal FTN, no dysdiadokokinesia, no truncal ataxia
Frontal lobe-releasing signs: negative glabellar, palmomental, suckling, rooting reflexes

Parietal lobe signs: cannot be evaluated
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Investigations:

CBC: Hb 15.2 g/dL, Het 44.7% (MCV 91.7 fL, MCH 31.1 pg, MCHC 33.9 g/dL, RDW 12.1%), WBC 9,330/uL (N
70.9%, L 21.9%, M 6.7%, E1.8%, B 0.3%)

Coagulogram: PT 10.7/11.0 s, INR 0.97, aPTT 27.7/25.5 s

UA: yellow, clear, sp.gr. 1.012, pH 6.0, leukocyte negative, protein 1+, glucose negative, ketone negative, blood
negative, bilirubin negative, urobilinogen normal, nitrite negative, WBC 0-1 cells/HPF, RBC 0-1 cells/HPF, squamous
epithelial cell negative

UACR: 18.87 mg/g

Chemistry: BUN 12 mg/dL Cr 0.55 mg/dL Na 137 mmol/L K 4.1 mmol/L C1 97 mmol/L HCO3 18 mmol/L, Ca 9.9
mg/dL, PO4 3.6 mg/dL, Mg 0.87 mmol/L, CPK 239 U/L

LFT: AST 17 U/L ALT 16 U/L ALP 113 U/L TB 0.26 mg/dL DB 0.12 mg/dL albumin 5.1 g/dL

FPG 154 mg/dL, HbA1C 8.2%, HDL 39 mg/dL, TG 302 mg/dL, LDL 221mg/dL

Arterial blood gas: pH 7.421, PCO2 30 mmHg, PO2 116.3 mmHg, HCO3 19.7 mmol/L, BE -5 mmol/L, SO2 98.6%,
lactate 4.5 mol/L (0.7-2.5)

ANA profile 1: antiRNP/Sm negative, antiSm negative, anti SS-A negative, anti Ro-52 negative, anti SS-B negative,
anti Scl-70, Anti Jo-1, anti centromere protein B, antidsDNA negative, anti nucleosomes, antihistones negative, anti

ribosomal P protein negative

LP: OP 18.5 cmH20, CP 16 cmH20, WBC 4 cells/uL, glucose 113 mg/dL (blood glucose 133 mg/dL), protein 71.4

mg/dL; no microorganism on Gram stain; no bacterial growth on culture

AntiHIV negative, VDRL non-reactive

FT4 1.10 ng/dL (0.8-1.8), FT3 2.70 pg/mL (1.6-4), TSH 1.880 uIU/mL(0.3-4.1), intact PTH 37.13 pg/mL (15-65),

morning cortisol 11.4 ug%, FSH 1.4 TU/L (1-8.4), LH 5.5 TU/L (1-10.5), testosterone 6.960 nmol/L (5.9-24.7), IGF-
1 198.0 ng/mL (113-366), antiGAD65 0.65 U/mL (0-5)
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EKG:

Rate 91 . Age not entered, assumed to be 50 years old for P of ECO I e ation —— —— - i
- Sinus PRYLIM. .. ..oitiiiiiiiiiiiat et ieteaennnreas normal P axis, V-rate 50- 99

PR 138 . Right atrial enlargement........................ P>0.25mV 2 1ds or<-0.24mV aVR/avL

QRSD 88 . Anterior infarct, acute (LAD)..............coevvvnenneinnnnnnnan ST >0.25aV, V2-VS

QT 355 . Baseline wander in lead(s) V2,V6

QTc 437

==AXIS-~-

P 74

QRS 75

? 36

12 Lead; standard Placement

!Af m!’,\/J'NJ',:w\WW;

. Dewvice: Speed: 25 mm/sec  Limb: 10 mm/mv | Chest: 10.0 mm/mv . “pHI00B €L P2
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CT brain and CT angiography of brain and neck

NN\

Findings: acute to subacute infarction at bilateral occipital lobe. No significant change of multifocal of old infarction
in bilateral cerebral hemisphere with diffuse brain atrophy. No intracerebral hemorrhage
CT angiography of brain and neck: no evidence of large arterial occlusion (patency of bilateral common carotid artery,

extracranial internal carotid arteries, external carotid arteries, cervical vertebral arteries)

MRI brain

axial T1

axial T2
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T2 FLAIR

Findings: acute to early subacute infarction bilateral occipital lobes and posterior right occipital lobe. Subacute to
old infarction at bilateral frontal lobes, bilateral cingulate gyre and anterior right insular cortex with suspected
superimposed early subacute infarction at right insular cortex and right posterior cingulate cortex. Old infarction
bilateral parietal lobe and temporal lobes. Prominent vascular flow void along bilateral temporoparietal regions,

possible represented collateral vessels.
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Audiogram: can not be evaluated due to patient’s incooperation

Tympanogram: type A (normal)
ABR: wave V identified at 90 dB -> SNHL both ears

1. What are the diagnostic investigations leading to final diagnosis?

2. What is the most likely diagnosis?

onUselag 0.mgy. duiiv TvagInmuana

Problem lists:

Neurological problems

1.
2.
3.
4.

Acute painless binocular visual loss 3 days
Confusion and disorientation 10 months
Recurrent stereotyped episodes of transient loss of consciousness with abnormal motor activity 3 years

Others: resolved pyramidal tract sign (spastic dysarthria, asymmetrical reflexes), abnormal brain imaging

Systemic problems:

1.

Short stature (proportionate) without dysmorphic features with family history of short stature

. Delayed puberty
. Nocturia

2
3
4.
5
6

Suspected hearing impairment

. Abnormal cardiac examination

. History of Steven-Johnsons syndrome

911 problem Acute painless binocular visual loss 3 days

Anatomical localisation

1.
2.
3.

Occipital lobe
Bilateral optic nerve

Bilateral eye disease

] Y ] =}
1NNITATIVININIY VA : PL both eyes, normal light reflex, RAPD negative Qﬂaam%w anterior visual pathway

A AR 2 =X . AL L. =
N1n@ 991NDA lesion Nbilateral occipital lobes 41NNGA

. . A g o R R '
Etiologies MneImsmumn 3 AUUNDINGHN acute onset

1.

Vascular
LY 1 nm Y . =< K &£ 9
1.1 Emboli #§1)285187191m15 1110 maximum at the onset 9aiindatioas

1.2 Coagulopathy
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1.3 Vasculopathy inda nzju large vessel Vasculopathyl,"b"u vasospasm, vasculitis, dissection uainieIMsdaIn
1.4 Others (stroke mimic): migraine (complicated migraine or migraine infarction), mitochondrial disease, toxic/
metabolic (hypo/hyperglycemia, hyperammonia)
2. Inflammation/ infection
2.1 Demyelinating disease : ADEM, MS variant
2.2 Autoimmune encephalitis : antiMOG, NMDA
2.3 Infection
3.PRES: ﬁencephalopa‘[hy 1Y seizure

4. Tumor with complication

910 problem Confusion and disorientation 10 months

10 Usgianazaiiasame

1. Useid %ﬂﬁumﬁﬂ 1azn519319mMelaidl frontal lobe releasing sign 1nDY deficit of comprehension (temporo-
parietal lobe) 119NN working memory (frontal lobe)

2. 1NNT ﬁi’Jﬁ]ﬁlNﬂ”lfJﬁﬁ disorientation to time, place and person, no fluctuation and intact ADL Hnoa Impaired

perception (focal lesion at parietal lobe)

910 problem Recurrent stereotyped episodes of transient loss of consciousness with abnormal motor activity 3 years
1. Pre-ictal: laughter/vocalisation 1IN0 lesion ‘ﬁ frontal, temporal, or hypothalamic (gelastic) ({8 no lateralisation
2. Ictal phase: bilateral tonic

3. Post-ictal: confusion for 3-4 minutes

Y
ﬁiqﬂﬂmﬁﬂ 3 phases HnD focal with impaired awareness to bilateral tonic seizure

o & A g . . & v H a =
910N4 3 problems wWulsamilu stepwise attack 119 episodes Wunaametos Taenariua attack U519 cortex 9
! ; & . . .
11nD4 Vascular causes iﬂﬂﬁtﬁl ¥9019921TU embolic stroke, vasculopathy, coagulopathy %39 mitrochondrial

. Y, . ! . '
disease 32V 1% imaging Tumswaeuen etiology aoly

anselae o.ney. ARSs mrsasaylnena

CT brain 1/62: diffuse brain parenchymal loss, abnormal hypo density change at cortical and subcortical brain at
bilateral temporal lobes without pressure effect and parietal lobe, abnormal calcification at globes palidus, putamen
and cortex nucleus, brain volume loss (wedge shape) at right high cortex, no definite abnormal enhancement

CT brain 4/62: new hypodensity lesions at subcortical to cortical area of bilateral parieto-parieto-occipital lobes

MRI brain 4/62: normal signal intensity at cerebellum and brain stem with minimal parenchymal volume loss, hypo
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intensity lesion in T1, hyper intensity lesion in T2 with some suppressed signal in FLAIR (liquefaction or
encephalomalacia) at the area previously described in CT brain and inferior frontal, anterolateral frontal and anterior
insular. Lesions were not symmetry. hyper intensity lesion in FLAIR at bilateral parieto-occipital lobe with sacral
effacement.

DCI and ADC image: restriction diffusion (hyperintensity lesion at DWI and hypo intensity lesion in ADC) at bilateral
parieto-occipital lobes especially at cortical cortex and posterior insular gyrus.

Coronal gradient T2 star: no abnormal intensity (no sign of hemorrhage)

a3 1 findings

« Multifocal cortical and subcortical lesions of different stage (acute and chronic)
* Restricted diffusion of acute cortical lesions

» Calcified bilateral basal ganglia

» Diffuse parenchymal brain volume loss

» No arterial stenosis, Patent venous system

Differential diagnosis

* Infarction

: cardio-aortic embolic, mitochondrial disease, medium vessel arteriopathy
* Metabolic process

: hyperammonemia

* Recurrent viral encephalitis

: Herpes, Measles (subacute sclerosing panencephalitis)

anUsalag o.wgy. duiin lyag Imuana
Clinical-imaging correlation
» Blindness - bilateral occipital lesions
» Disorientation - bilateral parietal lesions
« Epilepsy - multifocal cortical lesions (frontal, temporal)
Clues
» multistage, cortical- subcortical lesion that does not conform to vascular territory and sparing of deep white matter
(fnfanqu cardio-emboli 1io8A)
 normal cerebral angiography (exclude abnormal vessels, vasospasm)
y

=2 ==

ORTGGR ﬂ’cjiJ mitochondrial disease 1NV differential fQﬁJﬂZjll cardio-emboli
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Systemic problems

1. Short stature (proportionate) without dysmorphic features with family history of short stature: chronic
illness/malnutrition > hormone deficiency Lﬁmmﬂu éﬂ’;&li 185 BMI Gi? Tag1u mitochondrial disease
o nlﬁmﬂuvlg]jfgflﬂ chronic illness L181¢ hormonal deficiency uasinilon chronic illness 110N

2. Delayed puberty: 919923 sex hormone abnormality

3. Nocturia: neural disease, DM éfmmimﬁmmﬁ'mﬁu

4. Suspected hearing impairment: 5} 131 sensorineural hearing loss WiJnl@H]}‘i_i’E)fJ‘lu mitochondrial disease
uuzaide audiometry 1AL

' wa v A a
5. Abnormal cardiac examination : 11/31/523@ heart disease A0INTATATINNUIAL

910 Investigations ¥OIH1 clues VYOI mitochondrial disease WU serum lactate g9 18 chronic metabolic acidosis
CPK g4 (i?ﬁfl muscle involvement 81940159 exercise intolerance)

UA Unanutiies proteinuria 1+, UACR subnephrotic range

CSF profile 1l protein qqgﬂﬂﬁ]ﬂ 1A88F11891N mitochondrial disease 1 involvement Y94 blood brain barrier JA74

~ o 3 v v g Y A .
1imM332904 protein 19711111 CSF Taonuilu Kearns-Sayre syndrome @033 protein > 1 g/dL

FPG @4 LDL g3 HDL A1 thyroid na morning cortisol na
testosterone, FSH, LH ¢ i hypogonadotopic hypogonadism
IGF-1, antiGAD 1/n@

Audiogram W1 neurosensory hearing loss both ears WULBelU mitochondrial disease

3) ﬁ;ﬂ problems

A 23-year-old male with focal epilepsy, stroke-like episodes and high lactate level with multi-system involvement
including

- bilateral SNHL

- short stature with family of short stature (maternal)

- hypogonadotropic hypogonadism

- diabetes mellitus, dyslipidemia

- elevated CK level

< Y o a 99 o '
911111A91 mitochondrial disease WNIAAINTIU organ NIFWAINUIEDE 15U brain, eye, heart 11A2 hormonal

involvement
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~

A 1 ' 9 L yvyve
Taaiiolilglsna1ee Tungu mitochondrial disease ©1M3 T8 10T1IANY MELAS syndrome 11n7iga

Taslin1ns stroke like episode, deafness, DM, seizures, lactic acidosis ifi¥mitochondrial myopathy

Investigation NAUNWAY 1D confirm diagnosis MELAS syndrome
1. MR spectroscopy: high lactate peak, decreased NAA
2. Muscle biopsy: ragged red fibre

3. Molecular diagnosis: mtDNA mutation detection (m.3243 A>G)

wag Jag 0.93931 FAIUAS

Mitochondrial encephalopathy, lactic acidosis and stroke-like episode syndrome (MELAS) 1114 mitochondrial
disease 1INNTNA point mutation 17] gene A3243G Ta8manifestation (1 muti-organ involvement a8 neuro WU
seizure, stroke like episode, cortical visual loss, alteration of conciousness, dementia, muscle weakness(endurance,
tolerance aARN) a9 extra-neuro Willactic acidosis, cardiac (8% GI involvement "k,?:

Ta# initial manifestations ﬁwuﬁaﬂumﬂ’h 25% D seizure, stroke like episode, cortical visual loss, muscle
weakness, recurrent vomiting 49 short stature @2 overall manifestations ﬁwuﬂaamnmﬁ 90% f10 stroke like
episode, dementia, epilepsy, lactic academia, ragged red fibre i1 exercise intolerance

ANy Stroke-like episodes Glué}ﬂ?ﬂ MELAS ﬁﬁﬂ‘ﬁl

1) neurological deficits due to localization of lesions in the brain

2) episodes often accompany epilepsy

3) lesions do not follow the vascular distribution

4) lesions are more often seen in the posterior brain than in the anterior brain

5) lesions spread to an adjacent area in the brain

6) neurological symptoms often disappear together with imaging findings, but later relapse
321N MELAS Gl,"lsf’clinical syndrome 30N CT, MRI ‘ﬁl%ﬂig ﬁaﬁﬁm@ntjm%@ diagnostic criteria

13U Japanese diagnostic criteria for MELAS

mae lag 0. Uiiam aSvouu ey

Endocrine disorders in MELAS

Mitochondrial DM

* A maternal family history or pre-senile sensorineural deafness should raisesuspicion

* Mechanism: impaired pancreatic insulin, premature aging pancreatic beta cells, increased hepatic gluconeogenesis.

Treatment: Insulin (symptomatic, low C peptide level, urine ketone positive), Sulfonylurea, avoid metformin
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Other associated endocrinopathies in MELAS: short stature, hypoparathyroidism, hypothyroidism, dyslipidemia,
hypothalamo-pituitary axis ex growth hormone deficiency, hypogonadism (hypogonadotropic hypogonadism >

hypergonadotropic - hypogonadism), hypoadrenalism (primary > secondary Al)

mae lag 0. Usz@nd wmesm
Y o
WU mitochondrial cytopathy nwulu organ Inasnueos
Investigation 1973 work up Glﬂf;jn mitochondrial disease
* CBC: sideroblastic anemia, BM failure
« elevated CPK, uric acid (myopathy)
* transminitis
* lactic acidosis
« pyruvate (metabolic disorder non specific)
* alanine
* urine organic acid
» CSF for lactate, pyruvate, amino acid
* urine amino acid ¢ tubulopathy
. LA a a A o A Y . . . .
mitochondrial § circular DNA TagiiTds@utiies 10 @271@519910 mitochondrial DNA mitochondrial
' Y g < ' §
disorder mu“lmgummu WAY1N nuclear DNA N1301379 DNA 0199232914]1 point mutation 1% A3243G Fany
9 2 & H F4 ' Ao o
"lgﬂ,u 80% "Uﬂﬁ[ﬂﬂ'f]ﬂ MELAS 94U N13A599 mitochondrial DNA ‘VNﬁiJﬂllﬂ yeild 41NN UDNIINUIINNTIY
' [ ) o 3;’ Y ] Y
heteroplasmy A® gene TULARY tissue WAY A9TU01059 gene TinuludoA019ADIATI991N tissue specific
%Y muscle UBNIIN point mutation 8§49 mitochondrial disorderﬂﬁlil deletion, duplication, depletion LU CTEO,
Kearns-Sayre syndrome mmaminmaa‘ﬁmiwmy ﬁﬂ‘ﬂw 15A mitochondrial disorder 80% mmmmnwmm
whole exome sequencing G]Nfﬂ WU“I/N nuclear 118 mitochondrial DNA 1131 muscle biopsy 3% mmawamﬂmi
M379 DNA ma“lwmmullﬁlwm%u
. Y Savy - . ' A . .
pedigree Gluvgﬂaﬂiwungﬂamﬂuiﬁﬂﬂumm (sporadic) ®19018NDALVVAD, AR ¥130 maternal inheritance
= Y 1 . . . 1o o Y I . . 1 PR dy .
Falugilre mitochondrial disorder 1§ uiluao uilimaternal inheritance d31M303599 DNA lugtes1etinsapoint
1 2 @ Y Y d,/d
mutation 3243 A>G WUS50% Lag 7739 mitochondrial DNA WU point mutation [ BUIAYINU ?diqﬂllﬂﬂ @ﬂ’miwuu
{ o 1 Y Yo
point mutation NAWU 3243 A>G 11 1ANYU MELAS syndrome
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EKG quiz
ou3s duaszga*
P = o = 4 @ a a a wa a a A @
fAthemneay 40 7 asrvgquamisziiimoaauliilviledsnd TiszSaqunuaad 10 JunflvazgInsimi
S A I =) a ad a wa o o ' X 14 '
1 ase e 1 Wnou WilleimsAalnasus Ugesiszialsamlaluaseunsa samsasinsrumerdosauegly

naiind

A a o PR g
%Ql!ﬂﬁwa 12-lead ECG 1Lag UﬂﬂlLuTﬂ'Nﬂ'lﬁﬂﬁ'J%EWNWINlLaZﬂWiﬁﬂH’WJﬂ')ﬂﬁWﬂﬁ

| T
I 1 4 A
| : / / JAE|
= l/ Y Nz Vi e 7] A e —~ . M
| | |
i : VL 2 5 !
- fda | A / =
G| ~JC )y — i N W N~
7 | | | |
1 g uE 3l 6
| ; \ 11/ / Va
S = AL FETS e L AN S :
I ! d |
L 1 1 4 n 1
Jn ~AUA 5% JoA A A I A

317 1. 12-lead ECG

* MAINOYIMANT AULUNNBANAAT PWNAINTAUNIINGIAD
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nay

12-lead ECG 11Ju sinus bradycardia rate 57 bpm with first degree AV block (PR interval 220 ms), normal
QRS axis, no chamber enlargement I USNYUY concave ST segment elevation 2 mm at lead V2-V3 @ adeiilu normal
pattern finuldlugane wiefi5en 1 male pattern

FnvazAnndfifiufie QRS morphology 7t lead V1 anwmiziilu rSR> 1azdl ST clevation 1 mm 37
11 T wave inversion n'féamsﬁwu 1 wave W lead V1/2 931 differential diagnosis o

1. Type 2 Brugada pattern (saddleback pattern) 913 criteria Avaziiiy high takeoff 1’ wave = 2 mm (§ ‘]Jﬁ
2A) mumﬁ’aﬂ convex ST elevation > 0.5 mm Las T wave rﬂu positive/flat 1% lead V2 1159 T wave L‘ﬂmmﬁlﬂ
Alalu lead V1 tagynimsialavaziden Tasg [3 angle (gﬂﬁ 2B) 9% > 58 941 Lngmmammmﬁauﬁﬁﬂaﬂ

A A A ' A
o [3 angle Llﬂ$ﬂ31uqﬂﬂﬂﬁ]‘ﬂﬂﬁ1ﬂﬂ1ﬂ peak r’ wave a1 5 mm IENINNIT4 mm (Eﬂ‘ﬂ 2B)

hiah takeoff r’ wave 2 2 mm

angle > 58 aNAN

R - - — -

Baseline TP segment

-

I~

911 >4 mm
49

311 2. QRS morphology i lead V1

< k4
2. Incomplete right bundle branch block 3&t1U rSR” wave ATUU1928 ST depression
3 g { AR
3. Athletes 92171111 rSR” wave 91 r* wave 3 [3 angle UA1 L1aE ST segment 3inll elevate
< 1< 1 @ < 1<
4. Pectus excavatum 34 UITU rSR” wave 3IUAUHAY P wave 11U negative
v v A vyve 2 e o y g
ANUUECG ﬂlﬂ&ﬁjﬂ?ﬂﬁﬂmm‘lﬂﬂﬂ type 2 Brugada pattern mmummmﬂwummmmu type 1 Brugada
o P aa o o 1 Yy Ao A
pattern (coved type) mmu'ﬁwmmmmcﬁmmmm Brugada syndrome Tasuuziintnlu Q{'JJ’JEI“V] aadalsnn standard
R aa o q Ya 3 S & < o Y o
ECG §aliininaaiifiane 1nda lead V1 taz V2 gayuliieh ntercostal space 1 2 uaz 3 3vo1nsuiludesi
v ' 4 q9 g o
drug provocative test A8 intravenous sodium channel blockers I¥U flecainide 130 ajmaline welviviu ECG 1%
ANy type 1 Brugada pattern
2y Yo a A 2 S 4 & von
Tusreiilasumsaa ECG Taaidon V1 naz V2 gaiuliiei Intercostal space 71 2 taz 3 uadalainy type 1
o = I~ =
Brugada pattern i Ajmaline challenge test WU ECG imswasunaladliiv type 1 Brugada (Coved type) N
2 4 A 2 = = aa o £% =~
WIN 5 iiseideu V1/v2 3ulUd Intercostal space 11 2 99@1115071998 Brugada syndrome 'la (31/91 3.)
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g‘l.l‘ﬁ 3. 12-lead ECG ARLa0U lead V1/V2 Y84 resting (IO NI ajmaline challenge test

@ P ~ a A o 1A @ Y a o
M35nB1§1)98 Brugada syndrome MtAslio1msquruaaanasdoInnnnnnziiluauiadanig o
m3ldinTeanszaniiale 13 Automatic implantable cardioverter defibrillator (AICD) tietloafumsuruada
a [ o @ Y 1 Y a o
N30MIIFIFINDENIRIUNE LN ]I DIa1IAURAI NI
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Spot diagnosis

5nuA giyads

o

uwwa dangianunax

swanudihe gihenedug 871 Ufeslsadszidn quims 2 vesdeTu w403 UfasiszfaliaugFelu

A50UAT?

A [ = 1 A~ A o 9 o A A dsf % qy;
Uszidlaedav 6 weuneuinlsanentna Sulomsmilos nawinutuming wsemuvutiulaaeeiu
Y ey Yy 1 y A -mlwgi A 2 A A v ¥
louvra Wiy lifveusuuaanites Wlallsnunlvy ovmsmileaiduannvuises o Tagmmziioneain

a 2 Y9 ¥ A A N a o ! & \ Y o
IAUTU 9 ”lﬂclumu LITUDDINIT LASHINUDAA 5 ﬂIﬁﬂﬁﬂu"]ﬂQ 2 100U AINTID chest x-rayllﬂwaﬂﬁ;i'ﬂ

MNA 1. NINATIINTIAINGINT 900 (chest x-ray) 11N posteroanterior (PA) 1A lateral

£1IAINDIYIMANT AUTUNNIANEAT PNINTANMNINGIAY
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| |

k4
1 ' a £
Chest x-ray U1 PA 1a lateral wu NS mnaniletoaniuunanas (decreased right lung volume) 4481

viaoaauAuyNgnaalAu@eITuneSan1n Ie1n chest x-ray Wi direct sign 1% indirect sign Y94 atelectasis
Iliv%}l!,ﬂ' nﬁﬂs:@ﬂﬁwm vessel 118 bronchi (crowding of vessels and bronchi) ﬁﬁnm right middle to lower lung
zone 1¥13J1 abnormal opacification ﬁﬁ silhouette sign (miﬁucffauéuamw) Ao right cardiac border 9% right
hemidiaphragm aﬂﬁQW‘U’J’W right minor fissure 1561411]711@5114@1’1@ 7 ’Jll‘ﬁ,:ﬂ right hilar structure {181 right main
bronchus gﬂﬁﬁzﬂﬂwﬁlmdn sufusnuazveuiieleafianamdmuundilaiunzaloauhy atelectasis)
s vetsveleana LGN (right upper lobe, RUL) - s l¥itinda 1) oanavunand (right middle lobe,
RML) 11a21/oAnauaaaiuun (right lower lobe, RLL) Wududiuvhy

NN 2. !,Lﬁﬂﬂwami@]ﬁﬁ]!@ﬂ%ligﬂﬂuﬁﬁlﬁﬂgﬂiiwﬂ (CT scan of chest) lung window axial view [A-B], soft
tissue window axial view [C] and soft tissue window coronal view [D]. The combined atelectasis of right middle and
right lower lobe atelectasis with compensatory hyperinflation of right upper lobe [A-B]. Right pleural effusion from

passive atelectasis [C-D].
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“lu;jﬂaﬂs1ﬂﬁgﬂu%ma1qmnﬁﬁﬂssiﬁquuﬁ%" 80 pack-year 1dgLIMT MBI TUFI 6 oY
saufuTiomsloutia oo misuaziimiingn Snumzed chest x-ray 19141 combined atelectasis of RML and
RLL Jagomsiian3anaizaloauuann chest x-ray A935#913 8111841 direct signs 1ALA crowding of vessels/bronchi
e displacement of fissure LIQ¢ indirect signs ll(:ﬁm' abnormal opacification, silhouette sign, hilar/mediastinal
displacement, compensatory hyperinflation, approximation of ribs 111¢ diaphragmatic elevation iﬂﬂé}ﬂ’m'ﬂ&lﬁlwu
atelectasis TIIAATA RML 1182 RLL Feduiivgnldheneziansgaduvearasaanluszdu bronchus intermedius
msaihseuenlsnamguesmigady laun migadunielunasaau (intraluminal obstruction) 194 tumor, mucous
plug, benign stricture AT N natonnMeuenviaonaw (extraluminal obstruction)

MIE97390 CT chest with contrast media Lﬁmall WU 7.5 x 9x 10.3 cm ill-defined heterogenous enhancing
mass at right lower lobe with endobronchial involvement, combined atelectasis of RML and RLL with compensatory
hyperinflation of right upper lung é}ﬂ’wllgﬁ’luﬂﬁaﬁﬂﬁﬁli}1ﬂ§m§ﬂiﬂﬂﬂﬁﬁ1 bronchoscope with transbronchial

. aa [ < a .
biopsy WA IATIIN NN INe NI unz51oariia adenocarcinoma

19NE1301909

1. E.Barcina Garcia et al. Radiological signs of lobar collapse. Chest radiographic findings and CT imaging correlation. European society of radiology. 2011:1-42.

2. Lee K.S et al. Lobar Atelectasis : Typical and Atypical Radiographic and CT Findings. Journ al of the Korean Radiological Society. 1995;32(4):595-605.
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Taonsonyeiiog taziavilulszneudndnnwnssy madmergsmans wlatuiinmsaalivin

TAed1150ATINADUTOYAVIIANTNINGUINTANABIID http://www.ceme.or.th 13D (02) 9386794 D 13

Moy
= o k4 a . . A 2 9 A o Y

1. msfiszauumylulnslnayau (beta-2 microglobulin) Ngaiulugihelaneisesidimansznuluvela

Y
Aol

A o a 4
. NBATIMINANIZUNINEIUINM I NOnADA

T Y
U, INNOATINMSTITINNMTARIYD
A, 1NdasTIMsFeTInNnlsnilauazviaeaion

A o a2 Aa v
1. Nga IMsdeTInnn 1z lunszgnauian
1. aansazauvesiuuimiviaoaton
v , S ¢ w o A A Lo
volaaeliifelseTomivesmsiannuaulaian iy (home blood pressure monitoring)

) o a Aa o .

. aams seaannuaulanaitnuanusuluannaue white coat effect

1 o = 1 Y A .
. HedFunlasumsinunlugileniin1ig masked hypertension

Il Y Y o o @ @ o Y a A 3
a. weligileaszmindennuddguesmsine iluinganssuguamiayu

"o { A P o
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9ANNYD
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A, Fruneusulsznueannuauladia 30 1

v, Fruduneusullszmumananudulaia 30 Wi

A, FRpoUIILEUNEITVTEMusanaNudulaineaties 30 UIR
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1. Fnalanla
= ' a @ ~ A Y ' o v o Jdo
4. NMINUNIUNTANYING LﬂEl’Jﬂ‘lJIﬁﬂGlﬂL"]fE] group B Streptococcus ma“lﬂm‘lﬂuumm UNUDNY
o A Aa A A 2
DATINILTYYIANINUNINUU
1 =
. 91NN 551
= a Y
v, anglvateuladinauiad
a X v
A, MiAareluvo
k3
. ﬂ1i@]ﬂl‘§ﬂuﬂﬂ1§\1‘w31ﬂ1a
9. 11 creatinine > 1.2 mg/dL
Y 1 as t4 Y A v 1A a dy
5. anveyanwhaeenlfFiuzly sw.gmnawnsainazlszmalne gihenasdeninisanie group B
Yo as &’ Y a
Streptococcus m'i”lm‘umﬂgmusmawuﬂmﬂ%
N. penicillin H30 3rd-generation cephalosporin
9. 4th-generation cephalosporin
1. vancomycin
3. penicillin with betalactamase inhibitor
9. carbapenem
) ' - v
6. velaaoliliinangnaes
= o Y a a2 . .
. MIANEWDY open-label Hlomailiinaen@ N4 Performance 11a¢ Detection bias
= o Al Yo [ [ = @
9. Performance bias llNﬁ’i/'lﬂ‘lriﬁjﬂ'\]ﬂﬂ?%vlﬂiﬂﬂ'lﬁﬂlmiﬂklﬂuﬂ/]'lwlﬂnﬂu
@ E4 o a va
f. Performance bias ’d'lll'liﬂ“ﬂﬂﬂﬂullfgﬁﬂEJﬂ'lﬁqlfHﬂ1iiﬂ‘H13@8’]13JLLH’]‘VINﬂ'I§°1J§]‘]JGI (protocol)
4. Detection bias 81984HARENNINADNTIANA IAUIRNIZ NI IANATIUINTTTU (subjective)
Y
9. 9NNNUD
v ' ! A
7. velaseliliind1ida
[ 1o o Aa 1 v 2 @
. MIGUIUY stratified randomization o lailaveniinane outcome hlﬂﬂiﬂazﬁmﬂﬂ {lave
A v Aa 1 v 3 o Y 1w 1 1 A <
. ﬂ1iLWMﬂ%ﬁ]ﬂWNNa@]ﬂ outcome Ti’éﬂﬂﬂ%ﬁ]ﬂuu“ﬂﬂﬁﬂi]llﬁ’)ﬂﬂ?ﬁll@]ﬂzﬂqnhﬂlu’lﬂmﬂﬁﬂ
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L. . Y A . L. A A o 9 a9 ' o @
4. minimization algorithm §U®ANI stratified randomization Welviaeilad v NeIVeINONAa NS
{ o v
8. 1NYINU MELAS (Mitochondrial encephalopathy, lactic acidosis and stroke-like episode syndrome) vola
Na1IHA
a A 1< 1 1
. INAYIN point mutation N gene A3243G Lﬂumuslmy
Ao oA 3 . .
v. anvuzmsaudulsailu multiorgan involvement

.. . Ao Yy o . . . .
. Initial presentation ninnulaun seizure, stroke-like episode, cortical visual loss, muscle weakness
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3. 9IMIVDA stroke-like episode Wniisoalsnlia vascular distribution

A A ' o & Y o . A A a
2. lusienasie gene Glum'f]ﬂllllW‘U 311D muscle biopsy INBATIVWNIAN

Y y o 4 o v v
9. nnveselliannsonuansazvesnauliinilauuy r wave 1a sniu

f. Type 2 Brugada syndrome
9. Incomplete right buddle branch block

f. Pectus carinatum

4. Athletes

v , 2 o . . a .
10. volaaeliiilu Direct sign Y9IM5IAA Atelectasis

. Silhouette sign

9. Crowding of vessels

f. Hilar/mediastinal displacement

3. Diaphragm elevation

9. Abnormal opacification
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