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Y £ 1o ' Y
volume status ”lu@ﬂwmuuummwmﬂﬂf clinical
= v { o £
evaluation 118 dry weight’ ualid1uaunesiiuly
= P A o doy m Yo o
Anwlugihelanesesanddilasumstiianaunu
PR v A 1A o a Y
la gihenguildmInainnuauladageswaie uaz
v o ~ Y
AedasINsnsosianaedlalugilielaneszes
Y o q YV v Sa . 2
gamen1ngilrenquilll chronic volume overload @4
Yy o Y 3 A A
ohilatimsnauaun volume status NAZIRNANNITE
ABN3INA cardiovascular event AU
a v 4
uaﬂmﬂmsﬂﬁxmu volume status ﬂ?ﬂlﬂ?ﬁ]ﬂ
v = oy Vg ¥ o
BCM uadmsanuiiidalalynisia central blood
.Y 4
pressure LLQg pulse wave velocity AWINTO SphygmoCor
4 A . . A g =
XCEL 1i01)32134 arterial stiffness N1 unndeaves
. a Y A = ~ v
cardiovascular event 90928 YHa19MIANEINUFAAL 1
<3 1 v W Y]
MU central blood pressure anuduRus iy target
organ damage 13U left ventricular mass, intima media
thickness 1182N13AAAIVDY eGFR 110NN peripheral
A Vaew a v >
blood pressure™ HOAIINUHITEAAININVDYANIHNA
~ ﬁldy [ o o @
Alai WrvzahnanudnNuduRuT Y1
overhydration 11 central blood pressure LA arterial
. Yy
stiffness “lﬂ L]
av dd v )
NUNIHITTIUNITINITHIDENINY IVDI (Rev1ew
Literature)
F4 a
Ender Hur tazamz 1814 BeM lunsa)sziiu
v, {1 o 4
cardiovascular parameter Glul’dﬂ]fﬂﬁ’ﬂﬂﬁﬂﬂ ‘ﬁ‘V‘I't‘)ﬂhlﬁ
9
mauduaoa Taodun1snaasauuy Randomized
. ' A A9 Vo
control trial Tneusnguitlenasslasumsenla
$1mau 156 au eenilu 2 ngu nqui 1 1unqu
. . Y Yo a )
intervention §1289z1a5Un15a5991U5 00 fluid

v o . H
overload A28 BCM uaz1)51 ultrafiltration @10171 91
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o Yo o Ay MY
nszagiaeiu normohydration luSuihilavlen’a
[ U Y Yo a
daunqu control gihelasumsnenlanulng Tae
1/52131U volume status 910 clinical t1ag dry weight lag
H . Vo o ¢ 2
e 2 nguazlasumsvenladiaiviaz 3 adse uaz
a Yy 9 Y
USHaANINUUYD sodium Tu dialysate (NN 138
= A a2V =
mEq/L a1nmsfanluszezial 12 @eu giuds
aa Yo 1 a nm Y
3w 6 au nazlasumsignarelanazdaaulila
o = Y4 Ay M Yo
S 24 au wamsan lugilemariililaiun
a d o 3 =3 =3 k4 P
AAsIEH aeduramsanedlanngihe 126 au
v F
ABUITUMIANYA baseline echocardiography 92 nau
4 ¥
laifinnuunanaefunauToavod left ventricular mass index
(LVMI) 11a2n21u0909 left ventricular hypertrophy
(LVH) 4@n1enaIn1sanyImua1 LVMI lungu
intervention aaasedNNTBdAYN1IAAA TuvazNngy
(=) = A A I
control Wifimslasuuilas lwsesnnudves LVH 0
IBFUAU MOWAINIANYT 121ADU WLIINGY intervention
innwdves LVH anad d2ungu control 1iiin1g
§ dy 4 o a o
asunlas wennnildieRin13 NI 12H secondary
outcome WUILNMIAAAIBINTTIAAYNNADAVD
v
anuaulariananeutaznaaenlalungu intervention
o PE Y @ a
mlniimslseaannuaulainanadnin 23.4% vae
10.9% AWa1aY (P=0.008) d7U adverse event 1%
& o a o my & 2
maituaunieanuaulafiadvarrenlalilamuiu
14 intervention group’
Y o
Szu-Chun Hung ttazaniz lavhmsfinyinau
FURUTUBINNIL volume overload 11 cardiovascular
Y H o = Ao m Yo
risk factor TugilaneiTes sz 3-5 fddhilasy
o o £ 4
mythiianaunula Tagly BCM iiiofdn b1 volume status
PR ! v i o
Tugilhe 338 A wpa120% verthelanedes i fluid
v
overload (overhydration >7% %30 USuaniunu >1.1L)
(=} 1 % Y
1aii clinical edema tazuInNIATIVRIR28lA 0
X o A = g’ a ] Y 4 = @
FosenAnyIia i IAUed1aee 1.1 L ieatieuny

th

{ Y a
overhydration 90 percentile U991/32%10391999

L;lu = A A g’ a
wenantdmunigennds 20% nlaziuay
v
J U39 (overhydration >15% w30 UTuaniuny >2.5L)
3 1 4 1 @
Gd]ﬁ"l]1ﬂﬂ1iﬁﬂH1ﬂ@uﬁu1Wﬂ’ﬂi§ﬁﬂ’UEU@Q overhydration
v o Jo . o = S Y =<
TUNUDTND mortality muumiﬁﬂmum"lmmmm
v o J o
ANUTUNUDIVUDN overhydration N cardiovascular risk
Ao o Vo A v o Jdo
factor NAALY L!ﬂ%W'UTIW]J!,l‘l_liﬂﬁﬂiﬂ\lﬁllwu‘ﬁﬂ‘ll
9 1
overhydration 1aun serum albumin level (negative
association), diabetes mellitus, systolic blood pressure,
male sex, In TNF-a, In UPCR, cardiovascular disease'
Yq ¥
Luminita Voroneanu ttagaaie1aly BCM lu
miﬁﬂmmmﬁuﬁuﬁmm chronic volume overload
o A Y Y Ay Yo
L!.a%ﬂinJﬂuTﬁ‘Vi@lq\ﬂuﬁjﬂ'JEﬂﬁl'JWfJiZEI%f!ﬂ‘ﬂ?ﬂﬂmlﬂi‘U
msnenla 15 $rluydlarr s 160 au ag
Y a 4
UoNINMT 1% BCM Tums521iiut volume status 1182
v A Y
893n131% ultrasonic evaluation of inferior vena cava
(IVC), NT-proBNP 1@ echocardiography 1un1s
a ¥ & A A A A v oo
‘]_]izl,lluﬂ'lﬂ FINVIUATDINDDUNANNYNADILNUEYT
% 1 2Y o o 1 1
UBYNIT BCM LASHUDITNANINNIT L¥U ultrasonic
a 4
evaluation of TVC 1/5 v lammne intravascular volume
@ Yo =
Lmzm"lmuwaﬂizwmmmw diastolic dysfunction
v \ 2 v
Ay 9IU NT-proBNP uullll?ﬁiﬂiﬂ“ﬂ@ﬂﬁﬂfﬂi
= . v '
l@suuilag hydration status Ia 1AgATUNIUIIN
a Aa a dy 9
Y5119 preload 118 ventricle NAANA HanaNTTUE
U { v Aa 1 Y
1810181595907 chronic volume overload 2gLIAIN1Y
o q ¥ a Y . ¥
Mlvimsulswarananala dau echocardiography 1o
1015210 Left atrial diameter, LV thickness, LV mass
and diameters, the ejection fraction Ll0g parameters of
A 9 Yo
diastolic dysfunction Wam‘iﬁﬂEWW‘]J’Jm‘IJ’JEJﬁllﬂﬁJm‘i
v
Wenladuised1iuliniig underhydration (<10"
percentile), normohydration 1% overhydration (>90"
percentile) Aty 1.2%, 42% 19 56.8% iy lae
1 severe fluid overload (overhydration >15%) E]§l: 25.6%
9

[l Y { @
ﬁju@ﬂjﬂﬁﬁ volume dependent hypertension UUWU
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=1 Y A
(e 32% (117871 overhydration >15% 1@z SBP >150
v, ! . ! o Ay IR o
mmHg) gihedmlngnunanuaulaialilagud
! v g
volume status Iﬂﬂ@]i\i LlﬁgﬂTﬂﬂ15ﬁﬂH1ﬂ@uWu1u
a Y = o a d%‘ (K9
esinglanmsnlasunlasesnnudulaiaiuegn
{ % o
m3asunasved volume/sodium status Fuduma
Y
910 neurohormonal mechanism A28’
. . Y =
Yi-Chun Tsai uammz‘lm% BCM lumsainu
ANUFURUTTENIN fluid overload, diabetic mellitus
A a Y
ILAg parameter MU5210iY arterial stiffness laLn
Brachial-ankle pulse wave velocity (baPWV) 7% Ratio
of Brachial Pre-Ejection Period to Ejection Time (bPEP/
Y Y
bET) 1%@1‘15 dleft ventricular systolic functionulﬂ miﬁﬂ‘kﬂ
g v, i o ~ o
i lugihelanesesaszezi 4uaz 5§11 480 AU
v Y ' VoA
Taoutiadilediu 2 nquasnguiiiulsannmiiu
oAy MY g '
211 au naznguit i ladlulsamwmau 269 au wun
1 TRIEAY
Tunguitlilaiulsarmau fluid overload Hin11w

o o

FURUTHY arterial stiffness (baPWV) el d 1Y
N9ada (P <0.001) 1uﬂ1mzﬁé’ﬂaﬂhlmmﬁya%"aﬁﬁiﬁﬂ
MU G fluid overload TANMANTILEY
NIAAAIVDY left ventricular systolic function (bPEP/
bET) TavAad1m3AT fluid overload ¥INIAAMS
remodelingLmzgﬁummwuwawaamﬁaﬂ U arterial

I
stiffness uazgﬂummmm cardiovascular event 11411

[ d o av
JngiszasnuazMenvaIn Iy
1. SnguszasAvean1s398 (Objectives)

Saguszasd (wan)

A v J Y dy o Aa

ongiamssivesyilelanesesand

v v

anzanuaulariagantnunulusanme

@ J

Togiszeaan (509)

= v o J a Pl

- Anwianuduiusveanztiuaulugihe

k3 '

lanaisesaninnzanuaulaiageiy

Thiadessdomsinalsavasadoniile s lsannvnu

ANUAUTANAGY ABUNIANIY LaE arterial stiffness
91NN3I9 pulse wave velocity
Yy da X A4 a Yy A
- AMzuNINERUNINAYY oAAMINK) 8N
s2oz1a1 1
2. MONYRIN IV ANNAFIYU (Hypothesis)

Y
=1

0 19 v 4 Y o Aa
AN (Vian) Q‘]JGIﬂWiﬂl"’llﬂWjﬂ'JfJblﬁ'ﬂfJ!iﬂiﬂﬂiJ
v

o

AMzANuaulanagaazinziuny

>7% (Lﬁmﬁauﬁnﬂiz%miﬂﬂﬁ)

Wumls
fow (509)  laelatheiianudusiuiiuneg
siulufihelanesesaiadilasy
msthanaunila u saannudu
s uTneamIzngu calcium channel
blocker, I, TURALAZADIY
guuswmiiﬂ"lmméai"q
3. ﬁ1ﬁ1€f€g (Keywords)

Chronic kidney disease, Hypertension,

Bioimpedance spectroscopy, volume overload, central

blood pressure, pulse wave velocity

FEMsIve (Research Methodology)
1. 31]!!1J1Jﬂ1§9358 (Research Design)
MIANHUTINTTUU (Descriptive study
design)
o v A A
2. anbazAleeariselsymnsianm
1529115 (Population)
P i“ @ ~ = @
wihelsalaiFeseszezi 3-5 Iinzanuay
a @ M Yo o @
Tatiagaazdalulasumstdanaunula
Uszangithnane (Target Population)
P i o . 1oy m Yo
Aihelsalaiseseszezi 3-5 Rdlilasuns
ifanaunula uaziinnzanudulaiageaunaua
M153UANBVDY INC 8 NUITUNITATIVAAAINN
Tsawennaymasnial anmyalne luselszunm
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ADUFIMIAN 2558 — AN 2560
o @ Y
Lﬂmcﬁﬂ'ﬁﬂﬂlﬁ@ﬂ'f)']ﬁ']ﬁllﬂilﬁll']iﬁ]lljﬂi\?ﬂ'ﬁ
399 (Inclusion criteria)
v, X o A Aoy m Yo
- gihdlaneiseiszesi 3-5 ndalilasums
Hianaunula
I 1
- GFR 15-59 ml/min/1.73 m2 5/unanannin
Y 4 o Y
90 u (oA laeley Cockeroft-Gault formula)
Y
- 91gAuA 18-80
- TarwauTariaga F5udszmunanuay
Tavingaog
a A4 Fs
- ATIAAATUADIUDIN TN.JWIAINT D
Y T o A4 I ¥
ﬁﬂ?ﬂ?“mﬂhl‘ﬂﬂﬂﬂ'l\?u@ﬂ 19 HUINIUNLITUINDVD YA
Lﬂﬂ!cVel'ﬂ15ﬁﬂLﬁ@ﬂ'fJ']ﬁ']ﬁﬁ,ﬂﬁfJﬂﬂﬁ]']ﬂIﬂiﬁﬂ1ﬁ
799 (Exclusion criteria)
Y A 4
- I'%J“JJ’JEJ‘VIM volume overload mﬂmmqﬁu
LU congestive heart failure Tuszeziian 3 1Wou H3e
decompensated cirrhosis
v Aa
- l?jﬂi]ﬂ‘ﬂll clinical edema
Y .é’ v A 1A
- @ﬂ’)ﬂvlﬁ'JTleﬁﬂﬁﬂﬂﬁi’Ji]WU'J TUNIIL
secondary hypertension 1% renal artery stenosis primary
hyperaldosteronism, severe OSA 116¢ heavy alcohol
drinking
Y {
- Ejﬂ’)ﬂﬁﬁ pacemaker %30 defibrillator
implantation
Y A 1 A A
- ihoiiliesfmlsyneuvesiameinlauulag
13U Implantation of artificial joints or pins, amputee LU
vy A ¢ A q ¥
Wihenanssnrsolnunyas
- Body mass index >40 kg/m’ (GRTRINCE
0o 4 o Yy & a o Y
msrhmdnvesgredunlaniy wisaleaIuga
[ o w
Lﬂuluﬁiﬂﬂﬂ?ﬂ\?ﬁ'ﬂ\?)
9 .
- I}J‘]J’JEJ bedridden
Y A
- ﬁjﬂ%ﬂ‘ﬂll serious life limiting comorbid

situation 1%Y end stage malignancy, uncontrolled

infection, active inflammation, end stage heart disease
3. miiennsalfuaneglilumsive
FR dy [ . . .
- gihwlsalasosa (Chronic kidney disease,
= Y1 Aaw )
CKD)wmamgﬂaﬂmaﬁﬂmiﬂiawm"lm (estimated
Y 1
glomerular filtration rate, eGFR) 188031 60 ml/min/
1.73m*Anaenuuin 3 hou 1nge199AIIaNUYTo
[ = a a k2
linpidianzlafananla
Y v
- szezuealinlaiToseszesi 3-5 HUIaY
Y
eGFR 941
2o . 4
Tsalaisesaszesn 3 eGFR 30-59 ml/
min/1.73m’
2o . 4
Tsalaisesaszesn 4 eGFR 15-29 ml/
min/1.73m’
X o A
TsalaisasaszosN 5 eGFR < 15 ml/
min/1.73m’
o [ F4
- MUIUBATINMINIBIVBIN (eGFR) Taely
Cockcroft-Gault formula
eGFR = {((1 40-age) x weight)/(72xSC)} x 0.85 (if
female)
-nmzanusuladiageainiuaulildluay
aq ¥ 1 A
iUnalyaunde systolic blood pressure >140 mmHg
Y PR X o Aa =3
wiolugihewvnuniegihelanesesaniillsau
F ~
Tuilaenzazlyaun@e systolic blood pressure >130
9 Y Yo o a [
mmHg Taogilerzasslasusannnuaulatinedie
v ' o £ g o A Yy Y
uoo 3 ngulaeiniladunduilaay nsenilila
o o 4 Yo @ a 1
sunduilaanzazasalasveaannusulainedi
Y [
1o 4 Ngw
4.95msmndeomaing (Approach to participant)
dy Y o 1 I~ P ~
Tuiesausmuanguithmuneiiugiein
AT NABITDIMINIIA TULKNUNDIYTNTTN 1Az
p1g3nssulsalauaiiiosninununergsnssulisiuau
Y ' o 9 4
Athounuayliansaszydamndiaeiiulsala
X o A doy oy Yo 0w v
15059520z 3-5 nddlulasumsiianaunulala
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s lifvensruieanelurianadinan 3914
gﬂ%’%ﬂuﬂtjmﬂmmwﬁmﬂué’ﬂaa“luﬂﬁﬁnmqsﬂim
Tsala FaflgnFumsdranheunu Taed3senuzidde
ornariATIAze T INeT UABUMIIToT IR aTER I
Fugontnimlumsie
fiauﬁuﬁTmﬁLﬁ‘u%}ay.a"lﬁammuﬁmzﬁwmﬁ
maﬁmﬁzﬁﬁaﬂm?m BCM uag SphygmoCor XCEL
waangeasaaauduunndidvesldiaia
Feuieouda uadiellifudeyassimuhercnaiins
drulnaliazarnlugrsnardendd iesnnile
asntuunndvesliasvazdessesueazinia
ae 34181935 InsiFyernaiasiithianssfanui
ﬂaﬁﬂfﬂfﬁﬂiiniiﬂvlﬁiu%uifuﬂglugil Tndinadn
Apuna eRIMINTININTILH a5 BCM 118z
SphygmoCor XCEL P81 aI9100TUgHANNT AN
Yo ITanazlasuanuEuse T WU Ie1N
AR EVEEITED
5. 3EMIVYABAUHUM IV
wmdgihmsisemmsdudusnudihed
l,‘]dJuUl‘]Jmll inclusion L@ exclusion criteria ﬁmm 79
aﬂ@m“luuwunmqanﬁﬂiﬂ‘lmm‘?uﬁmﬁmmmu
msiRuiedie Tasimsetinefinuasndnmsvea
MATewdoutaiuaeumas i fuemaiagie
99 informed consent  1i/pe1edIATIULDUENT I
MsANET MoKdnninsaamuiummdvesly
A aGeTeoual uNNdHRiN1TII09211n1399
ﬁuﬁn%uﬂaﬁugmmméﬂaﬂ1§1wﬁmm$d’mqq it
UseiRenilasy nazanudulaiadoundedaio
3 a¥aluda 1 11 A case record form
Termarinsiuinediaies s uii Sana
sulafiadeiniosiasaTusiafuvunlagiananun
3 A% nazihu A mAs 1INTLTA  central blood

% A 9
pressure A281A3 04 SphygmoCor XCEL ltaanlszana

~ A ° o = s &
1w nTeziMItuNnazlssuIanaaasennIs
v
o Y o =
nntulveramainsuens1wuwAes noa
9 o Aad o Y
nadle gum uazdaaMilulanzoon Himsia pulse
. i
wave velocity ABINTOY SphygmoCor XCEL Taoms
o ¥ v v o
WU cuff Nauvaz1y tonometer SUFAYRIBIIN
A 1A 4 =3
nasadoalnanae lynaszunm Uszna 1w
4 v v
1Honsn pulse wave velocity m?wamvngmﬁum
I'4 4
FoNNLIT
gzl J A a s Y A
Tupouselien1snsdndinszHalenT 04
BCM lago1enainsueus1un1ay $11nsaa electrode
1 4 o o a
NileuazmMmunveIeanaiing uazimsiAIILHo R
1 Y 9
1sznausenienls BCM laglsnaidseuia 2u1i
v Ay ¥ v = . A o
voyanlaszgniiuiinaslu electronic card ol
dszuanaluszuuasuinaesasla)
6. mﬁaumm}'@)ya (Data Collection)
o v H
MmafusIusmTeyaniugIuveded
o . P O o
avnsuaazau laun me, 01g, hin, daugs, Gl
IAMY, stage of CKD, Aunaoanusulaindounds
3 ﬂ‘ﬂ uaw"ﬂﬂi}uummm peripheral blood pressure
118 central blood pressure, BMI, Tsasuduy 5a
A Yo
LUIYIU, cardiovascular disease, nlasy pulse wave
{a 2
velocity 1182 volume status 13tA312¥ 1A91n BCM Tu
<3 9 o [
M3NDIIVIINToyaszi lugvlszuaaou
WRATMIYU 2558 — WOADNIGU 2559 IUATUTIUIUN
Y
ABINT
Y
Ya991n1u 1 1) 9ihmsnumiunsseidou
P A 4 1 A a d%’ [} k4
VoI BINOYN1ITUNT DB UM AATY 19U NATY
X o o Y & A
ierialeae vidlvauvan Jspavaoa@enaued Hie
A Aa Ay ~ v
Mmade¥Ia lusenlieusanununyszdoula
AV H Yan o o
n38if1120 loss follow up lihiu 21335 Insdniiiine
AOUDINBIMITLUNY
7. VMIANIDENG 1AL MITAIHIN
910914989949 Szu-Chun Hung tazame”
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wuiwé’ﬂaa"lmwéﬁﬁmxﬁ 3-5 914U 338 AU
1 fluid overload (overhydration >7% e ﬂ?mmﬁluﬁu
>1.1L ) Tag'l3id] clinical edema 91AN1TATIVI NN
09 20% uaﬂmﬂu“luﬂawﬂaa"lmmwmmwm
11AR 50% Az iAuedTes 1.1 L uay 20%
’ﬁﬁjmazﬁnﬁu;mm (overhydration >15% %30
Ynaniudy >2.5L) lumsfuiat sample size 3970
’jwéﬂaﬂ"lmméa%"ﬁzﬂzﬁ 3-5 11 volume overload LA
133 clinical edema 31/521194 20% (a=0.05, 95% power)
Fuilemuaalaelisunsy Epi Info7 Tagiviua
acceptable error‘l?i 10% ﬁ)z'lﬁﬁwmuﬁaathﬁqé’u 52U
8. M3dnnzvoyauazadanlainszy (Data
Analysis and Statistics)

vismedeyaiilllagldimauiuiovas
ﬁww%u%’aya@mtju (Categorized variable) Li8¥ mean
# SD dmsudeyaalsina

Gl%} Spearman Rank correlation NATDUNIIN

@

wiusvesnnudulanageiinusimuanuniig

« e

a ' ' v o Ia
nnuimnmamnn’n 7% uazmmﬁuwuﬁﬁxflu

@

9YATTAVOUAD (ordinal scale)

2e o

Smsumamihioitnadonziiu >7%
Tusumedihelsaladesaszosd 3-s Addhilasunis
ﬂ”nﬁﬂmmmu"lmfu fﬂﬂ%} Binary logistic regression Y
wseailelumsmanuduiug

NaN1338

v & vy
1. VBYAWUG VD IK1) e

o & < VY
oranainInrua 46 au unguiielse

d’l o A Ao nm Yo o W
laisoaszezn 3-5 Ndelilasumsiinianaunula uag
Uanganuaulariags NMNSUMIATINAAMINNTI
wornagnaInsal amnnalng iumasne 24 au
HAZINANDN 22 AU TAsTliDgagsz I 46-80 1) 01

= = o :/I A Y
1980 64.7 1 (SD=8.62) V1A ANATNINNATIVITIN

ne & U 2 . 4 22
audteilugielsalaiseseszesi 4 Nedu 21 au
& a v A Yy E
Fanalludovay 457 so9aundofilielsalaiFess

~ v o o
szazi 5 1Ay 3 AoTevay 30.4 uaz 23.9 Mudey lae
§ A o ' o v '
Wennsandytiviamelungueraaiasuainui
BYTENIN 15.5-35.5 kg/m” IawliAunagodi 24.6 keg/m’
(SD=4.09) tazmunalnafiinzan (BMI>25 kg/m )
S22 au AaiihiZenas 47.8 vesorenaiins g

omaiiasidnswnsann dataihidihe
i‘l o Ao 1 k4 A I
TsalaiFesantlsannrnuswaiene mlulsanvnu
a 3| Y o Yo [
29 au Aauilusosas 63 uaz ormainglasuelungu
a 3| Y
calcium channel blocker 38 AY AAlUTBEAL 82.6
A A o A A Y A
Wennsananuaulaianaiugulaionn
A3790AMUN OPD Farunend lunizladnnudu
Tavialiaunae systolic blood pressure >140 mmHg n3o

Y Y 1 o Aa =

Tugihennnuniegielanesesaniilsaulu
Y H
Haanzazlynunie systolic blood pressure >130
PR Y Yo o a [
mmHg Taogilwrzasslasumnannnuaulatinedie
v ' o = o v Y
uoo 3 ngulaeimiladunduilaaz nsenilila
o o 9 Vo @ a 1
svnduilaanzazasdlasusananuaulariasdis
v ' ' o A Y = 2
wow 4 nau Tunguormadas s wmsAnyuilun
oA o a [ W Y
quiianwaulaiianiugula 20 au nazaaugulile
a I Y o
26 AU AAUTBEAL 43.5 UAaz 56.5 MUA1AY
v

nasnnmmsyszmiulsanihanunuly
' v i o { Aoy Yo
sumevesrthelsnlaiseseszezh 3-5 ddhilasums
o W =\ % a k2 4
anaunula uaziinnzanudulatinge Aenios

Y

BCM i]wwmmmmﬁﬂﬁuﬂﬁmmmmumuaa
FEHIN -2.8-5.9 am mmaﬂ 1.1 an5 (SD=1.78) Tag
NN mmamsmmawmmu >7% T3IUIU 23 AU
na @mmasmmu <7% B8 mu 23 au aailudes
a2 50 1Az 50 MNAIAY
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A ¥ M o A Y =
m319d 1. voyamlvesormaiasinswmsine
. Ly 4 . v Andeauu
U mMueaiiga anniiga Aunae
AU
919 (1)) 46 46 80 64.7 8.62
artiuname (kg/m?) 46 15.5 35.5 24.6 4.09
UFnaninaulusiane @as) 46 2.8 5.9 1.1 1.78
Valid N (listwise) 46
~ ¥ M o A Y = '
M99 2. veyamlvesormaiasinswmsineuenaungu
13 v
SRRl Jeuaz
LWl
INAYIY 24 522
INAK QI 22 47.8
59 46 100.0
%2901 13 283
819 40-59 1) 33 71.7
919 60-80 46 100.0
37
srezvndlsnlaneisesa
Tsalaneisesiszezi 3 11 23.9
Tsnlaneisesaszesh 4 21 45.7
Tsalanaiseseszezi 5 14 30.4
593 46 100.0
fatiydanie (BMI)
WIMINAINTINIATFIU BMI <18.5 kg/m’ 4 8.7
iinin@ BMI 18.5-22.9 kg/m” 10 21.7
MINTAALNIINIATFIY BMI 23-24.9 kg/m’ 10 21.7
871 BMI >25 kg/m’ 22 47.8
37U 46 100.0
T3y
Aulsannyiu 29 63.0
Tl lsannyou 17 37.0
U 46 100.0
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AN 2. "lJ’é]HﬁVlﬂ‘]J"llﬂQfﬂﬁ1ﬁ1Jﬂﬁ/l!,"Uﬁ’]iJﬂﬁﬁﬂ‘]el1L!,EJﬂ€°’l1llﬂZ]3J (99)

N ouay

anudulaiiail OPD ArwAulA

1oy 20 435

Tailay 26 56.5

379U 46 100.0
Fjﬂ’JEJ“lG,]’%J “JJEJﬂL!ﬂch&J calcium channel blocker

FPHERT 8 17.4

185 38 82.6

37U 46 100.0
i‘imamﬁmmmmmmﬁuinﬁmﬁgﬁwmﬁé’ﬂaa"lﬁ’%’u

1 i@ 9 19.6

2 ¥ilg 14 30.4

3 Fila 16 34.8

4 Filq 7 152

37U 46 100.0
AT IT TEARTIoYS

uAulusame <7% 23 50.0

duAulusame >7% 23 50.0

594 46 100.0
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(ANW)
]
N

3

UIU

|

Mean=1.19
Std. Dev. =1.786
N=46

1)

0

T T
20 40 60

¥ 1 a a
Pwnahaiunu @as)

4 o o @ o a ! W ¥ Y a ] '
ﬂ151\‘1ﬁ 3. llﬁﬂ\iﬂ'J’]llﬁlqu"ﬁ"U'E_Nﬂ']'Jgﬂ'c]']llﬂuiaﬁﬂqﬁﬁﬂ?uﬂ'll‘lll"lﬂuﬁgﬂ'I'J&'u'llﬂutluﬁ'Nﬂ'lﬂll']ﬂﬂ'ﬂ 7%

azanuaulatiaga | anziunulusiame
Anuauhila 1NN 7%
Spearman’s mazmmﬁ’uiaﬁmqq Correlation Coefficient 1.000 0.089
rho nanugulila Sig. (2-tailed) 0.556
N 46 46
amziunulusme  Correlation Coefficient 0.089 1.000
MINN 7% Sig. (2-tailed) 0.556
N 46 46

§ q9
e ly Spearman Rank correlation NAd9U
v o o A = WY
mm’c’mwuﬁmmmazmmﬂuhwmqmmuan'lu'lﬂ
4
ﬁ'UﬂTJ&"L?l']!ﬁusluiNﬂ1fJ§J']ﬂﬂ’J'] 7% W’U’J']Vthlﬂ’ﬂiJ

o

(4
UNUD

@

UeENNTETAYNINADA (p=0.556)
Y
luauued Pulse wave velocity (PWV) "
9 14 @
ausanuveyalaiiod 24 au vneraaiing 46 A
2 o An Y '
I nuNANIaegsznang 3-13 m/s (SD=2.86)
3 a S
nnmsAnywazasauyag v hdosauy
a o A~ 1 a :‘ a 9 1 i’ 12
Aanilvieninadelsinaniuiulugihelsalasess

~ Ao nm Yo o w Y 1w oA
szazh 3-5 ngalilasumaiianaunula laus dasi
F
wiane szezvedlsnlagess mslllsanluiaai:
Y a ~ nm Y
T anzanuauladageanauaulila uag
Yo 1 1 A Y
M3lasuelungy calcium channel blocker taLiola
a s A a oA S A o
MsAIRsIzannssladaandiienensainiilevela
Y A ' 7 a ' PR o '
idananenziunulus umevediisainan
1 o d‘d U a 3’ a 1 Y
nwunilvieninaaelsuanivaulusenegihele
A o A Hoy 1 Yo 0w
Nuseseszezn 3-5 ndalilasumarinianaunula

o v

A ~ 3 ~ v o
AalsAruIael Odd ratio 9.050 NszAVTad A

]
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NABA 0.029 (95%CT = 1.255-65.284) dniladenila iilovi Subgroup analysis Tunqueraiaiing
aun dafiutaniefinnni 25 kgm® Taed Odd ratio AA1IZBIUAG BMI >25 ke/m’ uazﬂ'cjnﬁﬁ BMI
0.009 iszduTudRaMIaada 0.014 (95%CI = 0.000- <25 kg/m® WildTin1mAne1aiy

0.383)

H 1 4
M99 4. Javenmaindiwaneysunainnuluseme

auls Odds ratio 95% CI1 p value
MHINAINIININIFIU BMI <18.5 kg/m’ 0.027
minidn@ BMI 18.5-22.9 kg/m’ 0.409 (0.15-11.370) 0.598
WINTAAUNIINIATFIY BMI 23-24.9 kg/m’ 0.249 (0.011-5.859) 0.388
891 BMI >25 kg/m’ 0.009 (0.000-0.383) 0.014
Tsnlaneisesaszesh 3 0.782
Tsalaneisesaszesi 4 1.155 (0.167-8.004) 0.884
Tsalaneisesaszesn 5 0.620 (0.081-4.764) 0.646
msillsauluilaanie 0.529 (0.094-2.964) 0.469
Tsanrnu 9.050 (1.255-65.284) 0.029
ms'lﬁ'%ummjn calcium channel blocker 6.021 (0.313-115.928) 0.234
naie luudinTunaailng 0.373
nanwtiie luiiueglunaailng 3.892 (0.579-26.161) 0.162
vy A o ' P
naie lviiuann il ng 3.761 (0.111-127.521) 0.461
Constant 0914 0.967
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M3199 5. Jovenaewanotlsuanintnulusiane
ganls Adjust Odds ratio 95% CI p value
891 BMI >25 kg/m’ 0.077 (0.007-1.294) 0.077
Tsannu 3.642 (0.806-16.454) 0.093
Constant 2.350 0.469
A15197 6. Subgroup analysis ﬂijnﬁfl BMI>25 kg/m’
v 95% CI
931 BMI >25 kg/m’ p value Odd ratio
Lower Upper
0 Step  WHINAINTINATIIU BMI <18.5 kg/m2 0.559
ab S @ a
1 Wmiindn@ BMI 18.5-22.9 kg/m2 0.537 0.287 0.005 15.039
MHTNAUNTINATIIU BMI 23-24.9 kg/m2 0.287 0.128 0.003 5.636
4 v
TsalanaiFesaszezh 3 0.960
Tsalanesesesvezi 4 0.963 0916 0.021 39.604
Tsalaneisesaszesn 5 0.883 1334 0.029 61.444
msillsauluilaane 0.287 0.138 0.004 5.263
Tsanvnu 0.153 13.573 0.379 486.008
ma'lﬁ’%"ummju calcium channel blocker 0.402 6.201 0.087 440.632
vy X o P
nawiielviiueglunmaing 0.074 12.653 0.780 205.127
Constant 0.803 2.087
1 Step lsnlaneiFeiszezi 3 0.341
1 Ysalaneisedeszozii 4 0.301 5.786 0.208 161.106
Tsnlaneisesaszesi 5 0.524 0.365 0.016 8.117
msillsauluilaaie 0.759 1.626 0.073 36.248
Tsaunyu 0.099 15.416 0.595 399.272
ms'lﬁ}%”umnzju calcium channel blocker 1.000 | 288503476.344 0.000
v X o P
namiielviiueglunmailng 0.749 1.861 0.041 83.664
Constant 1.000 0.000
vy X o o ¢ a
nautie lviudinIunaaiilng 0.812
nanndlelviuannniunasiilng 0.533 5.077 0.031 834.014

a. Variable(s) entered on step 1: BMI_group, CKD_stage, Proteinuria, DM, CCB, FTI_range.
b. Variable(s) entered on step 1: CKD _stage, Proteinuria, DM, CCB, FTI range.
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01EAUATNNNIZ0IUAD BMI >25 kg/m’ il
v )
anuduiusesaiiivddymeadanulSunauiioie
lvsiu Aol correlation 0.498 (p=0.000) ualiiany
v o do  (a v -
fuiuirulSinauianaileadadanu
A a J 1a £4 X .
e AATIEHUTINUUIANAMILD (Lean tissue
a A A @ . .

mass, LTM) uazﬂﬁmmmawﬂ%uu(Fat tissue index,

oA 3’ a 4
FTI) °luﬂqnwmnzmmu >7% ©78 Spearman Rank

A v iy v W IS
correlation NUNUSNamanamiionNuFURUTIF
9 '
anAunulSInanileweluiufel correlation -0.360
(p=0.016)
1 a Z’ | d‘ a [ 2 o

wunsuanilusemeninu >7% duius

v o (a v i v
HUVHAAUA DS MINIaNA WA 20 correlation
-0.303 (p=0.041)

a a v 4
ﬂﬂﬂ§1ﬂ ﬁ§ﬂNﬁﬂ1§3“ﬂﬂ YDA UDUHUIUALNIT
= A a
FANHUNNIAN
anlnevazagidwanmsise
av 1 Pt Y o
nnnvIeneuninilulszmelanu wu
v Y 4 o ~ 1 a A
nihelaneisesiszezi 3-5 1N 50% TS
g’ a 1 15 £ < Y FE
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1 o ~ Ao m Yo o @
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Pl H 1 Yo A y
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Y
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a A P oy MmYo q¥ e J a Y
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9.05 1911 NIzAUTBdIAYNINADA 0.029 (95%CI =
Y Ao A
(1.255-65.284) UazAz0UNUAFUNIANY >25 kg/m’
v Y v

Y
o A Y 1 1 o @ o U 1
NlemaiunuiosnNNgUMNUINAINIINAIFINDY

o a

$owaz 99.1 Nyzdmniodfumiana 0.014 (95%Cl=

o

0.000-0.383) HAZONIIUMNSUAUNIANYINDU
Y g Y A o Aa o a v
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LTM_range FTI_range BMI >25 kg/m’
Spearman’s rho LTM_range Correlation Coefficient 1.000 -279 132
Sig. (2-tailed) . .064 .383
N 46 45 46
FTI range Correlation Coefficient =279 1.000 498"
Sig. (2-tailed) .064 . .000
N 45 45 45
BMI >25 kg/m*  Correlation Coefficient 132 498" 1.000
Sig. (2-tailed) 383 .000 .
N 46 45 46

**_Correlation is significant at the 0.01 level (2-tailed).

~ v o a Y d’l a ay A &Y g’ a
M990 8 . LA NNFURUTUOILTINuLIana e 1JiJJwmzumﬂa”lsunuuaxmazmmu >7%

Control Variables LTM_range FTI_range
Percent OH >7% LTM_range Correlation 1.000 -.360
Significance (2-tailed) . 0.016
df 0 42
FTI_range Correlation -.360 1.000
Significance (2-tailed) 0.016
df 42 0

A N v a y X a A A o
ANTNN 9. LAAIANVUFAUNUTUDINTICDIU llﬁlﬂmN?ﬁﬂan\lluﬂl!ﬂzﬂiﬂ?mlu@lﬂﬂjﬂlllu

OH >7% LTM_range FTI_range
Spearman’s rho OH >7% Correlation Coefficient 1.000 -303" -.056
Sig. (2-tailed) . .041 713
N 46 46 45
LTM range Correlation Coefficient -303" 1.000 -279
Sig. (2-tailed) 041 . 064
N 46 46 45
FTI range Correlation Coefficient -.056 -279 1.000
Sig. (2-tailed) 713 .064
N 45 45 45

*_ Correlation is significant at the 0.05 level (2-tailed).
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I5AuM3IY
Hen
v . v P
NIZOIUAIN (Metabolic syndrome) Ttnauan
V04 International Diabetes Federation® A9 1159110 >80
. Junemage n3e >90 sy lumwasne saunu 2 Tu 4
Y o 2
voaneliil
o = 4 a A a
1.5zaulasndelsa (TG)>1.7 Had lua/ans
A =3 wvAa Yo 1 4
(150 ¥n./aa.) visetneisedauazlasumssnyudd
2. seavulaadmeseasia HDL (HDL-C)
< 40 UN/AA. (INAF10), < 50 UN./AA. (INFNTN) 450
a wva Yo o k2
wellsziauazlasumssarnan
3. anuaulatia >130/85 u.1.150M 150
= va Yo o o a
nelidsziauazlasunmsinulsaanudulaiaga
v Y
gL
Ea
4. haaluaenra19a01113 (FPG) >5.6
a A a Yo aa o 1
Haalua/ans (100 ¥n./aa.) ¥ielasumsifianen
I~ [ Y d,, k3
Whuymmuuneuring)
siluuumsIoe
M3IeFAUATIEA o yanarlanaimil
(Cross-Sectional Analytic Study)
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> 2 VYY1 aw o ~
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Tsndvediaunad violsziaaayehiadudnand
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hadudnaudsess nseauusanssadlsuin
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Controlled attenuation parameter with transient
elastography (CAP-TE)
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MIn3a9 Controlled attenuation parameter with transient elastography (CAP-TE)

N IYIMANS

£ ' 3 o A
WaANAT) FI92ULANNTULT T 4 52AUAD S-0S3
a @ @ Y [
T S0 A0 <215 dB/m (15nalvivludusiosninses
A a o 4
82 10)S1 A0 251-215dB/m (1]5111m"lm11u1u@1ma&1a5
A a @ o ¥
33-10) S2 A0 295-252 dB/m (151 lviuludusesay
66-33) Az S3 Ao >296 dB/m (Usualvsiuludy
v Y
INANIVYAY 66) 'V
2) AnmguuIveisialudy miuiluila
% ' <
1hana (kPa) Hazu1iaszeilu Fo-F4 1ag FO Ao <6.5
kPa, F1 A0 6.5- 7 kPa, F2 A 9.5-7 kPa F3 fi0 12.5-9.5
% FJ o '
kPa 12z F4 fio >12.5 kPa > daazaaesliiunsuiie
v A o & A N A o
SLELURINITWIHAAUFITz oz 0 Ao luTWeHaludy,
szozN 1 AoNWINABYNUTIIM perisinusoidal N30
portal, S ELEALI) ﬁaﬁﬁaﬁméﬁu?nm perisinusoidal
18z portal ¥3® periportal, 5207 3 AolaNAvgN
VT septal H303 bridging fibrosis 1Az 520N 4 Aok

- S .
AIAULUY (cirrhosis)"

AU

e
b=3)

v v d Y
szmndunusmaranains 250 518

v

Y
aulongin 176 e

aqd‘ 4
aonn 1y
191151053 IBM SPSS statistics 22 T3
a ' o 4 1 = J
AT Inemrunaeeninlun o802 ANRGY LAz
A 1 (= =1 o A & 1
WeanuaIgIu drumalseumeuaulsntduan
1 4 Y
A01194 (continuous data) 1 independent t-test lums
o ' v A o Y oA
Aua wazludiuvesteyailildiiusrderiio
9 o
(categorical data) b Chi-square Tumsiuim wenn
v
TUTIWNIATUIVA p value 1A 95% confident interval
] o Aa 1 o o @ Y
drumsiilateniinanenzduacluiu lyns
AU odds ratio 91NN1IW1 Univariate analysis Has
9 v
nmiuthantiisdAnnins 1w WD univariate 17
11 multivariate analysis aoly
Nan15Ie
3 9 ao A & iAo =
MINVYDYAINUIVYITUAWAADULUIAY D
= v o J
AoUAIAN W.A. 2559 Tnelimsllszmduiusiea
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nuAseRanua 176 310 Tav 4 Tu 176 3189NAADBN
dioanniilsahfadusmaud (HBsAg positive) 2 510
hSadusnau® (AntiHCV positive) 1 318 nag il
1218090599 1 519 uanmﬂﬁuf‘]’qﬁég%}ﬁaﬁ%’ﬂ%ﬂ
Fanua 11 9107 11811A599 CAP-TE i Saidie
%’agammé’ﬁﬁaﬁ%’ﬂﬁwm 161 318 Faaniufos

o S v o ad A
A 64.4 YBINUIUAIAU (A JUAUWHUYIN 1) Nennsn
) a v
u'liJ']'Jlﬂﬁ'lg?ﬂﬂ

'
A YA

k4
HANMIININUINNTINYA 161 518 U
v v Yy 14
AIEDIUAINN 33 518 (Fo8aT 20.5) Lmzw"lmm:lz
v ¥ 4 v &
DIUAINY 128 518 (50802 79.5) BIVBYANUFIUUDY

' ' Yo A
!Lﬁﬁ%ﬂ’quﬁﬁ;ﬂ]‘lﬂﬂ\mﬁNﬂ 1

A~ 9 X 9 1oAaA A Y
M1319N 1. uﬁﬂwegamﬂmummﬂquﬂmmzhhmma:mumwﬂ

£ = v = Y
amls linmzoauaas | ludianzoruass | pvalue
$1uu (Sewaz) (@191 33 918) (@11 128 518)
219 (1)) 51.0+/-92 44.0 +/-10.5 0.001
GATIN 28 (84.8) 110 (85.9) 0.87
fiinIane (nn/asu.) 29.8 +/-4.3 23.7+/-3.7 <0.001
FOULD (HU.) 942 +/-9.5 79.0 +/-9.7 <0.001
BATIFIUANNGNITOUDINDTOUHAE 1N 0.9 +/- 0.07 0.8 +/- 0.07 <0.001
anugulanings Govaz) 14 (42.4) 6 (4.7) <0.001
ISTRRZ IO AT (%}E)Elm:) 12 (36.4) 0(0) <0.001
1IMNANAIOADINIT >100 WN./AQ. 14 (42.4) 14 (10.9) <0.001
Tuifulwaeageiididesnu (nardoatlnd) 5(15.2) 15 (11.7) 0.56
lasnaalsd >150 un./aa. 18 (54.5) 8(6.3) <0.001
Taadmoseayila HDL <40 un./aa. (¥18) 19 (57.6) 28 (21.9) <0.001
<50 /a9, (HQN)
AMINNUVDAY ALT (gHa/ans) 28.9 +/-18.1 19.2+-11.6 0.006
cAP Fmaliuluduy) <0.001

- S0 (<215 dB/m) 1(3.0) 61 (47.6)

- S1(215-251 dB/m) 2(6.1) 32 (25.0)

- 82 (252-295 dB/m) 11 (33.3) 23 (18.0)

- S3 (>296 dB/m) 19 (57.6) 12 (9.4)
TE (AN ULTI09WHATUAL) 0.02

-FO 30 (90.9) 125 (97.7)

-F1 0(0) 0(0)

-F2 1(3.0) 3(2.3)

-F3 2(6.1) 0 (0)
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164 MIn3a9 Controlled attenuation parameter with transient elastography (CAP-TE)

N IYIMANS

:’z 9 VA YA v o o
wonaniudanuniighingdunslugiu
a I~ Y T~
(S1-S3) 99 518 (Aluseeas 61.5) laautuiluszey
S1, 82 11ag S3 IMUIU 34, 34 118 31 51IANS1AU (AR
3 ¥ A Yo
Wusesas 21.1, 21.1 wag 19.3 vo9UsL¥ns N5
Ao o o ' T oA v 3 A
Wena1dy) Taenunguinin1IzeIuaInaiull
v W o ' oAy v
AnugnveInzAuAtluiugannguililinngoau

o a

. o a 9 o
aﬁﬂﬁﬂﬂWﬂﬁuﬂﬁWﬂi}J)WNﬁﬂ@] (908az 97 WeunUY

2 o w 1A A VoA
50802 52 MWAIAL, p <0.001) ABNIITUINGUNT]
a v o o s A o v Y
Usmaduaalviuunn wseldsualviiludusesas
9
33 Y1l (significant steatosis; S2-S3) WUTIANIWYNA
] oA Y 1Y) a 1 VoA
nanlunguiiininzelruasedenadininniingui
[P=) k2 4 = v ¥
lufinnzoiuas (eeay 91 eunusovaz 27.3
AWAIAL)

o

a v A 9 I oAa 12 o o o 1A o o
MA1319N 2. Llﬁﬂ\‘i"llﬂll“ﬁ!ﬂﬂ\iﬁuallﬂﬁﬂi]ll‘ﬂllLmé'ﬁllllllﬂ'né'ﬁ@ﬂﬂﬁvl"uﬂuﬂﬂ"lﬁlluEJﬁ"IﬂiUU

aauals Nisinzdussluiig azaudluiiy p value
v (Geway) otailiiadAwy (S0-S1) | eehsdiviedfey (S2-S3)
(1IN 96 318) (D1HIU 65 318)

919 (1) 443 +-11.1 47.0+/-9.8 0.12
INAK R 87 (90.1) 51(78.5) 0.03
Artiuranme (NH/Asn.) 22.74/-32 28.2 +/-4.2 <0.001
FOULDY (HW.) 76.6 +/- 8.5 90.2 +/-10.3 <0.001
9AI1AIUANNITOUDIADTOVAL NN 0.8 +/- 0.06 0.9 +/-0.07 <0.001
ANuAnlanaga 5(5.2) 15 (23.1) 0.001
WU 0(0) 12 (18.5) <0.001
ﬁwmawﬁaaﬂmms >100 WN./AQ. 10 (10.4) 18 (27.7) 0.005
uiludeageiiiidsnm madonlnd) 13 (13.5) 7(10.8) 0.60
lnsndiselsd >150 un./aa. 5(52) 21 (323) <0.001
Tataenosoayiia HDL <40 Un./Aa. (¥10) 18 (18.8) 29 (44.6) <0.001
<50 /A9, (HQ)
AIMINUY0IAY ALT (gii0/an3) 16.7+/-7.3 27.8 +/-17.7 <0.001
TE (AU ULTIV0INIHATUAL) 0.20

- FO 94 (97.9) 61 (93.8)

-Fl 0(0) 0(0)

-F2 2(2.1) 2(3.1)

-F3 0(0) 2(3.1)
finnzeauans 33.0) 30 (46.2) <0.001
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s A v Y Y 1 Aw A o
sluﬁ'lu']i]ﬂuW‘]J'\nﬁjl"U']i'nJ'.]ﬁ]fJiJWQﬁﬂﬁU
o 2 b v "
T¥AU F2 "’ﬁullﬂ‘ﬂﬁﬁllﬂ 6318 (iﬂﬂag 3.8) Iﬂﬂllfﬂ\u‘ﬂu
3¥8% F2 511!'31! 4 3189 1lag F3 ‘ﬁm:]‘u 2918 nglﬁﬂ
a T oAA 12 Y (=
Wfl]Tiil!ﬂuﬂq11‘V]llll,ﬁ3111115]1]36’31!@1\11’!\31/‘1‘]_|’3111ﬂ'3111

o w

1 o T @ aa ¥
!mﬂgn\iﬂuﬂﬂ”lﬁﬁuflﬁ’lﬂﬂ]uﬂ1ﬂﬁﬂﬂ (50802 9.1 ey
o Y o w
NUTDYAL 2.3 MNAAL, p = 0.02)

A = =1 4 T A v o
wenlSeuifisuveyavesnguiiinngdun

L% 1 =% o U L= % Q'l v
lusfupenaditiodnny (52-S3) waglifinzaunaluiu

o w

RN (SO-Sl)"lﬁ%layjaﬁmaﬂﬂumsnﬁ 2
CAP
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400
350
300
250 |
200
150
100

50
0

No Yes

Metabolic syndrome

CAP

450

400

350 |

300

250

200 |
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100
50

Normal Elevate

Waist circumference

A o L Aa (=) Y
Wau1n1 CAP ﬂlmﬂqnmmmz‘lnum’;zmu

£4 S

= = % ' ' S
ammnﬂiaumemﬂu WUINNQUNUNTITDIUAINIY

a

1 CAP 306.7 +/- 46.6 dB/m Fsganiinguithifinng
Sruassediifodfiny (225.6 +/- 502 dB/m, p <
0.001) taziilothm CAP vosnguiifia BMI Tugag
a9 wulSeuieuiuazfiu ﬂduﬁﬁmawgau
@wiinrane >25 nn/asa.) i CAP mmﬁﬂﬂa 284.3
+/- 48.9 dB/m 389auINFENGUATNIS TG

(ﬂ%umamﬂ 23-25 AN./ATY.) 710 233.0 +/- 54.7 dB/m

CAP
450
400
50 ’ |
300
250 |
200 |
150 | |
100
50
0

<23 23-25
Body mass index (kg/m?)

225

{ o o & ' a o o o v o {
MW 1. uaasanuduiussernalTnalviiludu (cap) AUNIZDIUAIN A¥HUIANY LagTaUINUIN

nullnaauaay
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166 MIn3a9 Controlled attenuation parameter with transient elastography (CAP-TE)

N IYIMANS

uazﬂ'cjuﬁi‘imﬁnﬂﬂa (F¥TiuIaNe <23 AN/ATY.) D
200.6+/- 36.6 dB/m (p=0.001) FuARTITOUIOIMINAT
80 531, Turman e 1azannnd 90 asu. Tumeaneniia
cAP genludiisouenliifuanlnd Ao 271.9 +-
51.6 dB/m @ 207.3 +/- 47.7 dB/m MU&1AU (p<0.001)
Houadauaaslunni |

1NMIAATIZHUVY univariate analysis Lﬁﬂ
wiilaseveamstianiieduneluiu (significant
steatosis; $2-83) Wuhdusiiifuddameadane
Awtiuranie 5oU197 9A318IUANEITOUIDIADIOY
azInn anusulaiage winnu szaulasndmelsa
szAv Ao oYl tYALDa AINITHINUUBIAL
(ALT) 1a2a182uadns 1ags odds ratio vesilaie
i liRanmzduddluiuedaiiied iy figefigadie
maz%’auamq (OR 26.6) 50989117AD AFINIANY
>25 AN/ATY. (OR 12.4) 59107 >80 . lumAng

@ = 4
waz >90 ¥, Jumene (OR 11.0) seavlasndwelsa
A ' I o a
N11ANI1 150 (OR 8.7), Matlulsannuaulanings
(OR 5.5) 52auln@daoT0asALSALOAA (OR 3.5)

Y v

HArsLAUIIAANNINAIT 100 WN./A8. (OR 3.3) g
o -
§19U (A15197 3)

UAdHMSUAT odds ratio ¥IMIEIUTTANN

os/l [l a Y A = [
iy liannsedaladiesnnhifidszanslungu
Whitadualviuedaiisdfapiiumiviu
duflaivihinuanuduiusiuedaiifodiAgnig
and F @ a Ao o

anane 01g uazgielusiuladageaninuouszanly
o a Y A 0o U v Ao o W aa&’i
Tuilnduaddiethilvieniiiodwameananauall
A P v " w A
WA5121iA0 Ine 1y multivariate analysis Wu1859
fafirfed1AnyMon131na significant steatosis NNTADAND
@u2an1eNNINNIT 25 AN/ATY. (OR 3.6, 95% CI
1.3-9.9,p=0.014) HAZAIMITHINTUVBIAD (ALT) (OR

1.05, 95% CI 1.00-1.09, p = 0.03)

M31af 3.

lade Odd ratio 95% CI1 p value
Aatinianie >25 nn/msu. 12.4 5.8-26.4 <0.001
OV >80 HU.(MQYI) 11.0 5.0-24.4 <0.001
1Az >90 W, (¥10)

ANwAulaiaga 5.5 1.9-15.9 0.002
fhmandiens s >100 un.aa. 33 1.4-7.7 0.006
Tuiuludeagefimidesnu 0.8 03-2.1 0.60
(Matdoalnd)

lasnaelsd >150 un./aa. 8.7 3.1-24.6 <0.001
Tniadiaesoawiia HDL <40 un./Aa. (118) <50 Un./Aa. 35 1.7-7.1 0.001
(M)

AMMIMOUVDIFEY ALT (gH0/a09) 1.08 1.05-1.1 <0.001
ANEBIUAIN 26.6 7.6-92.6 <0.001
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a d
NIIUAINTHNA
v A VA YA
INNTATIVAIATOI CAP-TE WUNTHN
v o v % '
azluiunddudugedsiosas 61.5 Faganinnuan
O SN Yoo o
yoannzaunlviuinunall 2 megisenniie
v 4 9 4 A
Juldf1g 1519991001505299201A509 CAP-TE %
' Pl 4§ o Yo o
sensitivity ABUNGUNIIUA UM lyoans 19121 U
myInanelsanMzauadluiu uailenasagaIw
P S o 1 v o W . .
gnueapninzauntluiuediiisd iy (significant
o 1 Y
fibrosis) ABTLAY S2 1AL S3 VLNUNTT08AT 40.4
aw & LA 1 Al v v
TuaAsetinuNINgUNLN1IZIUAINITOY
A Y o
a2 20.5 n3edszua 1 1u 5 vealszmnsnmnguly
Y v '
nuaTenarue lagluaisein 1ezwunlungquiniinng
4 Aw A o [l
9IUAINI W NAFUIANY T0UI0 1AZTATIAIUAY
] ~ 1 AN 1 4
snsoULIARIOUAL TMNAnINguliilinzeau
amd tazdanudilsannuaulanage w1
Y '
sgaviiana wazszdulasnaelsanuinniiediall
Hedfynada udazlszaulnamaosoayiia 1o
= Y 1 oA (=} 4 [l =
yaueauosnINguNlilin1zeuaIneog19iine
o w Aa 1 o A I Y @ @ o
dneadauiu dainaesllfuvannamnlylu
aa o v g YA
3R 1d A uazazfiudg i
, VoA v H
¥UzgluNguNN1IZe IWAINIIKNA
A ' ' g 1oAY 1A
emianguilszansesnidunquinhilinaz
Hamzaunsluiuediaiiiodifn (Significant steatosis)
nuNlunguuInd 96 319 HazNqUNAIL 65 319
4 o a o 1 % d’d 1
TaeiioruAnsizaznuiiladenianuuanaig
I Ao o w H oA v oAa v @
p1aNtsd Ay lunaeinguae Tunquiiniizaua
lyduedeiivodrdaiiayiinianie seu0a uag
DRI 1AIUANNINITOUDINDTOVAL INNNNINAI 5N
= I @ a ~
aamatlulsnanudulaiagauazlsanmnunnn
Y '
Nuennntiudalszaulasnamelsanuinnii szau
a ~ v 1 1 o
Taaamesoasta B¥ALBAUDINIT AINITIIIUY
o A ' Ao Yy v
VDAY (ALT) NFINM UATHIIHIUKNNIZDIUAIN
AnAN

TunguinliasiyianenInndl 25 nn/asu.

"
o @

Y @ l @ o @ Y
(mMmzo) innzaundlutivedniitiodvynseoas

oA ~ 9

71 TuvazNngundetiviamenasndi 25 nn./asu. i
v @ o Y % Aw 1
Anzdunluiudisaasesay 17 ¥a9nauIdenay
v g , Y A v o Jdu o o
WNHANUNAMIZoIUNANUFURUS U IZADAd Y
o VW Yy 1A S 1 As v
Huguiu Teelughhiduueanesodnquiiinizeiu
~ v o o v Y A
wiinnzaundlvdulanesesas 76 Tuvmzingu
g’ @ a =3 v o = 4
hminladezinneduadlviiuiessosay 16
aw 1 Y dyd, o a
1INNUITeAOUHINNNIINITNATIZH 11

]
oA

nquitinMzauAaluiued a1z (CAP>310 dB/m)

&l
=

nuNinanetladenianuduiusiuazduadlusiu
1Y A¥HUIANIENINAI 25 NA/ATL. LAZNINNIT 30
AN/A5Y. (OR 2.3 182 4.7 Mud191) seaulaaamesea
¥iia 10¥ALOAM (OR 1.7) tazszavlasndmelsdga
(OR 1.9)°
= Aaw & o ' Ao
1NDNNUIVEHLITINLN5ENINNTOU
v
10 UNUVDITUNAIUAZ WAL OR 4.9 5090911
I d‘d Z a a [ a
Wulszannsninihmagadalng lsannuaulatiaga
= [ = 4 a a =\ =
wazliszaulasndiwelsageralng Taeli OR A 2.1,
Y
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Abstract

BACKGROUND

Acute kidney injury is the most frequent complication in patients with septic shock and is an
independent risk factor for death. Although renal-replacement therapy is the standard of care for severe
acute kidney injury, the ideal time for initiation remains controversial.

METHODS

In a multicenter, randomized, controlled trial, we assigned patients with early-stage septic shock who
had severe acute kidney injury at the failure stage of the risk, injury, failure, loss, and end-stage kidney
disease (RIFLE) classification system but without life-threatening complications related to acute kidney
injury to receive renal-replacement therapy either within 12 hours after documentation of failure-stage
acute kidney injury (early strategy) or after a delay of 48 hours if renal recovery had not occurred
(delayed strategy). The failure stage of the RIFLE classification system is characterized by a serum
creatinine level 3 times the baseline level (or >4 mg per deciliter with a rapid increase of >0.5 mg per
deciliter), urine output less than 0.3 ml per kilogram of body weight per hour for 24 hours or longer, or
anuria for at least 12 hours. The primary outcome was death at 90 days.

RESULTS

The trial was stopped early for futility after the second planned interim analysis. A total of 488 patients
underwent randomization; there were no significant between-group differences in the characteristics at
baseline. Among the 477 patients for whom follow-up data at 90 days were available, 58% of the patients
in the early-strategy group (138 of 239 patients) and 54% in the delayed-strategy group (128 of 238
patients) had died (P=0.38). In the delayed-strategy group, 38% (93 patients) did not receive renal-
replacement therapy. Criteria for emergency renal-replacement therapy were met in 17% of the patients
in the delayed-strategy group (41 patients).

CONCLUSIONS

Among patients with septic shock who had severe acute kidney injury, there was no significant
difference in overall mortality at 90 days between patients who were assigned to an early strategy for the
initiation of renal-replacement therapy and those who were assigned to a delayed strategy. (Funded by
the French Ministry of Health; IDEAL-ICU ClinicalTrials.gov number, NCT01682590.)
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@15197 1. 7106719 Study definitions 11 IDEAL-ICU study’

- Serum Cr increase >200% or GFR decrease >75%

RIFLE classification- failure stage: at least one of the following:

OR Serum Cr >4mg/dL (with an acute rise >0.5 mg/dL)
OR Urine Output <0.3 mL/kg/h for 24 hours or anuria for 12 hours

- hyperkalemia (potassium level >6.5 mmol per liter)

- metabolic acidosis (pH <7.15)

Criteria for emergency renal-replacement therapy: any one of the following:

- fluid overload (extravascular fluid overload that was refractory to diuretics with pulmonary edema)

Spontaneous renal recovery:

>2000 ml per 24 hours in patients receiving diuretics

defined as a decrease in creatinine level and a return of spontaneous urine output to >1000 ml per 24 hours or
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Comparison of

[ RIFLE, AKIN and KDIGO Acute Kidney Injury Classifications

SCr increase 2200% or GFR
decrease >75% or SCr z 4mg/dL
(with an acute rise 2 0.5 mg/dL)
or

U0 < 0.3 mL/kg/h for 24 hours or
anuria for 12 hours

SCr increase 2200% or SCr >
4mg/dL (with an acute rise 2 0.5
mg/dL)

or

need for RRT

or

U0 < 0.3 mL/kg/h for 24 hours or
anuria for 12 hours

Classifications RIFLE AKIN KDIGO
SCrincrease>50% from baseline * SCr increase=50% from baseline or | SCr increase from baseline 20.3
within 7 days >0.3 mg,/dL within 48 hours mg/dL within 48 hours or 250%
Definition of AKI | or or within 7days
U0 < 0.5 mL/kg/h for 6 hours U0 < 0.5 mL/kg/h for 6 hours or
UO < 0.5 mL/kg/h for 6 hours
RIFLE-Risk AKIN stage 1 KDIGO stage 1
SCr increase 250% SCr increase=50% or 20.3 mg/dL SCr increase from baseline 20.3
or GFR decrease >25% or mg/dL within 48 hours or 250%
or U0 < 0.5 mL/kg/h for 6 hours within 7 days
UO < 0.5 mL/kg/h for 6 hours or
U0 < 0.5 mL/kg/h for 6 hours
RIFLE-Injury AKIN stage 2 KDIGO stage 2
SCrincrease 2100% or GFR SCr increase 2100% SCrincrease 2100%
decrease >50% or or
or U0 < 0.5 mL/kg/h for 12 hours U0 < 0.5 mL/kg/h for 12 hours
U0 < 0.5 mL/kg/h for 12 hours
F RIFLE-Failure AKIN stage 3 KDIGO stage 3
Staging

SCr increase 2200% or SCr =
4mg/dL

or

need for RRT

or

U0 < 0.3 mL/kg/h for 24 hours or
anuria for 12 hours

RIFLE-Loss
Need for RRT for >4 weeks

RIFLE-End stage
Need for RRT for > 3 months

AKI denotes acute kidney imjury; RIFLE. risk of renal failure, injury to the kidney. failure of kidney function. loss of kidney function. and end-stage renal failure;
AKIN. Acute Kidney Injury Network: KDIGO, Kidney Disease Improving Global Outcome; SCr, serum creatinine; UQ, urinary output: GFR. glomerular
filtration rate; RRT, renal replacement therapy.
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JULI 1ué}ﬂaﬂﬁﬁmaz emergency life threatening
condition §ana13eduTiterEFanuludaduloms
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flagiiu uadmsudihelanefounduiisdlifiange
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Gumsthdanaunila Taglunguisuinianaunula
37 (carly initiation) 919 1A1/3 Tom® lumsilSvauqa
infeus nsaanaazaIsi imﬁﬂué}ﬂaﬂﬁﬁmaz

sepsis fﬂ‘il“ﬁuﬂWiﬂiﬂQﬁ1iﬁ‘H’U1Q%ﬁﬂ®ﬂﬂ“§\1ﬂ1ﬂ

= [ 1 Y
nouienananuuLsIueInzenaulusangla
(systemic inflammatory response; SIRS) U 1TUN NG
@ a Yoy & A a = [
fueiigieunsesaieaaawllinisnduun
° v 5
Mauvedlalaea (spontaneous renal recovery) 9919
Yo o W 1o
lasumstianaunulalaglisuiluuazervaalome
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suilunnmsldarearunasa@onuazniizanuau
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M 3137 4. 1l5euHeuMIAnY1 IDEAL-ICU, ELAIN tag AKIKI

Study ELAIN" AKIKI" IDEAL-ICU
JAMA 2016 NEJM 2016 NEJM 2018
Method Single center RCT Multicenter RCT Multicenter RCT
Population 231 620 488
KDIGO stage 2 with plasma | KDIGO stage 3 with ventila- RIFLE, failure stage
NGAL>150 ng/ml tor/Catecholamine Septic shock 100%
Post-op 94.8% Sepsis 79.5%
SOFA score 15.8 10.9 12.3
Early RRT Within 8 h after Dx Within 6 h after Dx Within 12 h after Dx
Delayed RRT Within 12 h of Dx RRT indication After 48 h of Dx
(RRT 91%) (RRT 51%) Emergency conditions
(RRT 62%)
Time to RRT 6vs25h 2VS57h 7vs51h
Mode of RRT CRRT 100% IHD 50%, CRRT 30% IHD 34%, CRRT 46%,
both 20%
Primary outcome 90-d mortality:38% vs 55% 60-d mortality:49% vs 50% 90-d mortality:58% vs 54%
p=0.03 (NS) (NS)
Secondary outcomes | Early RRT Early RRT Early RRT
- Shorter RRT, MV duration | - Delayed diuresis - Shorter RRT free day
and hospital length of stay | - Higher CRBSI
- More renal recovery
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AKI Life threatening condition
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§ o VY . o
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A " Y 1% o @ % 1 dyd [
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Ha 9 1 A .
M350ABINUB I INUNIL sepsis

Yes
—>» Start RRT

and not response to medical treatment

Noi

“Wait and See”

approach

Identify high risk patients by using
combination of clinical stratification and novel
AKI biomarkers (i.e., plasma NGAL, urine

Negative
—> RRT unlikely

NGAL, furosemide stress test)

Positive l

Consider RRT if

Persistent AKI with presence one of
the following criteria: refractory fluid
overload, refractory hyperkalemia,
refractory acidosis, uremia, anuria

A a 2 o Y1 1 o
peuiif 1. ovamamsiansansgumstiianaunulalugiheniinnglanofeundu (RRT, Renal replacement

therapy; FST, furosemide stress test; NGAL, Neutrophil gelatinase associated lipocalin; AKI; Acute kidney injury)
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PI: Status 1% on home BIPAP @aUn 1 O2 cannula
133upTA  lefimumzmdesilSinamnniudaayn iyndimasa
Ay Yy A J o '
14 himiilos a1msloilunasanniu udansn
o Yo A Y F% Y
Tutaruvizoanuedla a Spo2 ninula 85-90% liila
s 4 A 1 a
Tuwuumndnlvu iesnnmsleasimnauanena
< 4 4 % o A v P
12T PTA  Sumelumilosuniu insania Spo2 Nnula 65%
(Baseline 82-85%) 415A115U BiPAP - IPAP 19 -> 28
|dd? v d’ Ll
o 1m3 liAvY Guniloonazlenneg
0 4
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T5aNe1aNITYUATIFO 11

At T5aWeINANMITIBUATIB WY

Cardiac arrest: EKG 11]1 slow rate PEA 1&5uma CPR 6 U111
1 on ETT nuiaumemidessuilsinannn ndanniy Ao
Fad awdald

BP 70/40, PR 110/min, BT 38 °C, RR 24/min

Lungs: wheezing + secretion sound BL

ABG at ward: pH 7.34, PaCO2 - 84, PaO2 116, HCO3 45

CBC:Hb9.9,Hct36.8, WBC4100,N 77, ANC 3157, P1t291000
Imp: Pneumonia with septic shock, Cardiac arrest from CO2 retention

Management: IV resuscitation, Norepinephrine >> off within 2 days, Imi-

penem *14 days, Mechanical ventilation >> off within 5 days
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Sputum C/S: P.aeruginosa, H/C : NG *II

F/U CBC: Hb 7.7, Het 27, WBC 2400, N 24,
ANC 580, P1t 544000
Management: G-CSF
mn&ufﬁadqﬁwﬂsqwmmaqumﬂm‘f iiesnde
oz lung transplant
on BIPAP: IPAP 25, EPAP 5, RR 24 @1 O2 cannula
3-5 LPM, TV 250-300 ml, SpO2 90%

Past history
1. Chronic bronchiectasis with sinusitis
- L?Mﬁ‘ﬂigmmaﬁm%@imsuummm%
c%m@’imq 2970 AU 5 aNEIIRS UM I A 2-3
wou udailagiiv (a@31luaisg)
- 11523 recurrent pneumothorax s/p Rt
pleurodesis V) 2554, VATS 1 2556
- T3¢9 recurrent pneumonia Lﬁaunnﬂ
sputum culture ‘ldj}m%@ P. aeruginosa
2. Isolated leukopenia
- G]i’Ji]WlJLﬁﬂ!a’fJﬂ‘UT)@‘];'lé’lﬁll,ﬁ]'lﬁﬂ
- au1lse 3@ CBC: WBC 1200-6600x10°/L,
ANC 56-6840 x10°/L

SH/FH
-liguams, Bidugau Uanlszidlsmsanaa

a wa @ Y 9 1
-Uersilszianulunseuniatieinsnaiegile

Growth & Development
- Normal labor, BW 3500 g T5anenuIaumIIFUAI
ol
Yo o A o 13 {1 a
-lasuindunsuauimun, Wannmseghunasilng
& o ' S A A g o
-ifluniavesn liaue 3-4 nseael) Sudunianou
9192 1)

o X A b4 ~ o A @
-aupeniuweulues Seunisdeluszavuihunas
N3A 2-3

Current medication

- Seretide (25/250) 2 puff bid, Azithromycin (250) 1 tab
po OD pc ¢ MON, WED, FRI, Doxofylline (400) 0.5 tab
po bid pc, Folic (5) 1 tab po OD pc, Montelukast (10) 2
tab po hs, Loratadine (10) 1 tab po OD pc

Physical examination

An adolescent thin Thai female, normal conciousness
V/S temp 37.3 °C BP 100/50 mmHg HR 100/min RR
24/min O2 sat 92% (BiPAP)

Skin: no rash, no petechiae, no ecchymoses

HEENT: no pale conjunctivae, no injected conjunctivae,
no icteric sclerae, low nasal bridge, exophthalmos
Respiratory system: normal chest contour, equal breath
sound, coarse crepitation both lungs

Cardiovascular system: no jugular vein engorgement,
tachycardia with full and regular pulses, apical impulse
ats" ICS/MCL, RV heaving, loud P2, no thrill, no murmur
Abdomen: active bowel sound, soft, no tenderness, liver
span 10 cm, splenic dullness negative

Musculoskeletal: clubbing of fingers, no pitting edema,
no joint swelling, no joint deformities

Neurological exam: E4AM6VS, well cooperative

Cranial nerves — intact, Motor: grossly normal, Reflex:
DTR: 2+ all Sensory: intact

Long tract signs: no clonus; plantar response of Babinski’s
sign

Cerebellum: no truncal ataxia, no dysdiadochokinesia,

Finger to nose test intact
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Investigations

- CBC: Hb 9.1 g/dL Het 32.7 % MCV 76.4 fl
MCH 21.1 pg MCHC 27.7 g/dL RDW 15% WBC 3760/
pL (N 50.1% L 42% M 4.9% Eo 2.8% B 0.2%) platelets
335,000/uL

-BUN 12 mg/dL Cr0.26 mg/dL Na 138 mmol/L
K 4 mmol/L CI 89 mmol/L HCO3 38 mmol/L

- Corrected Calcium 9.1 mg/dL Mg 0.85
mmol/L PO45.3 mg/dL

- AST 15 U/L ALT 5 U/L ALP 106 U/L TB
0.25 mg/dL DB 0.17 mg/dL albumin 3.7 g/dL

- UA: pale yellow, sp.gr. 1.013, pH 7.0, protein
negative, glucose negative, RBC 0-1 cell/HPF, WBC 0
cell/HPF, squamous epi. 0 /HPF

- ABG: pH 7.335, pCO2 65.7mmHg, pO2 79
mmHg, SpO2 94.2%, lactate 0.5 mmol/L

Bone marrow aspiration: normal cellularity, a slightly
megakaryocyte, M:E =4:1 Myeloid slightly increase esp
myelocyte stage, increase histiocyte and hemophagocytic
activitiy DDx : IAHS (Infection associated hemophago-

cytic syndrome), Acute leukemia

Special laboratory:
CMI:
1. Amount: Leukocyte Flow cytometry
WBC count 1550/uL, Total lymphocyte 800/uL, CD3
672/uL, CD4 464/uL, CD8 216/uL
CD 19=4%,CD 56 = 13%
2. Function
PHA stimulation test — negative, Skin test for tetanus,

candida, tuberculin — no reaction

HMI:
1. Amount
Serum immunoglobulin level
IgG 1310 mg/dL (548-1768), 1gG1 1060 mg/dL (280-
800), IgG2 223 mg/dL (85-330), 1gG3 177 mg/dL
(24-120), 1gG4 23.1 mg/dL (5-125), IgM 106 mg/dL
(45-153), TgA 435 mg/dL (78-322)
Total IgE 68.5 TU/mL
2. Function
AntiHBs — negative, Anti-pneumococcal Ab — positive
Complement:
CH50 29.6 U/mL (19-40)
C3 92 mg/dL (76-171)
C4 28.3 mg/dL (10-40)
Serology:
AntiHIV — negative, HBsAg — neg, AntiHBs
—neg, Anti HBc — neg (Post HBV vaccination)
Anti HCV —neg, VDRL (RPR) — non-reactive,
TPHA (TP-PA) — non-reactive
ANA — 1:80, Anti-SS-A <20, Anti-SS-B < 20,

Rheumatoid factor <10.6
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Discussion

p.unTansd fasauzga

1nszda é}ﬂﬁﬂﬁ recurrent respiratory tract
infection HAN1TATIINW B TANTWUIT] anemia
with reactive thrombocytosis azll leukopenia é’l e 918
47) 590N transient neutropenia Iﬂﬂﬁgﬂaﬂﬁ%ﬁﬂﬁ
fia G-CSF hiFau nazdanadeya CBC i OPD ua
ioRaaweIms azransImaesl foamnu
Athetimsneuausaremsly G-CSF

alflymludihesei1aun Pseudomonas
aeruginosa pneumonia with septic shock with cardiac
arrest from CO2 retention, multiple episode of intermit-
tent severe neutropenia since early childhood, multiple
episodes of sinopulmonary infection in childhood devel-
op chronic bronchiectasis both lungs, recurrent pneumo-
thorax post right pleurodesis and VATS

{11509 neutropenia Tasfiemd M3y

{ 1 3 Y
fiheiiieng 1nnndn 1 Al 19 absolute neutrophil

(R)

AP UPRIGHT

1 year later

count < 1.5 x 10°/L Tagfit < 0.5 x 107L wi5end
severe neutropenia éﬂ’;&li 185 M3I9NY neutropenia
é’?uwigﬁﬂ'ﬁqmimﬁum@ia FufugANUAlnAve
red blood cell ttag platelet S;])’JEI lums approach I%)ﬂ’JEJ
7118787172 neutropenia 391NN TN 52 TAaz
2579319018 18N congenital syndrome DU 15
stomatitis, gingivitis, congenital anomalies, hypersplenism
Hudu i'mﬁmmmﬁﬂﬂﬂﬁmmizumﬁaﬂéuq LU
lymphopema macrocytosis, eosinophilia LﬂuﬁluﬂlUﬂi m
‘VI absolute neutrophil count < 0.5 x 10°/L 11NN 3 ﬂiﬁ
ﬂ@ﬂﬂﬂmm’]z congenital neutropenia cm“luggﬂaamu
fAnna congenital cause 1NN acquired causes Iﬂﬂ‘ﬁ
mmﬂumazﬁﬁmﬁ'mﬁu genetic syndromes éu@] Al

MINITAUNAVD congenital neutropenia AT
#1379 bone marrow study L‘ﬁﬂ‘ﬂﬁﬁ maturation arrest
n3e adaptive or innate deficiency U NITHI
dysgranulopoiesis, dysmegakaryopoiesis, myelokathex-
is, monocytopenia, lymphopenia, thrombocytopenia

g ¥ $ o
wuau tagn extrahematopoietic features 514‘] AIDYN
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Tsnlu ﬂ’cjll congenital neutropenia 13U

1. Disorder of myelopoiesis é}ﬂaﬂﬂ’cjuﬁwuh
1 severe congenital neutropenia lligl} 1n¥ recurrent skin
and respiratory tract infection gﬂu@imuﬂmn FUNL
213 delayed umbilical cord separation, omphalitis,
recurrent oral stomatitis 1 1AW 1137399 bone marrow
NUNUMIWAILIDA promyelocyte agil monocytosis

2. Disorder of immune function 1% Warts,
Hypogammaglobulinemia, Immunodeficiency, and My-
elokathexis syndrome (WHIM) syndrome WU 1A
gain-of-function mutation Y893 CXCR4 receptor ‘ﬁﬂ,ﬁ
bone marrow 11)aee neutrophil ﬁ: GG

3. Disorder of ribosomal and telomere dysfunc-
tion 1¥U15A Shwachman-Diamond, dyskeratosis cone
genital

4. Autoimmune neutropenia

WAN15A539 bone marrow WU myeloid
series lﬂﬂéﬁu oT;q“lu'wu“lu maturation arrest ﬁﬂﬁ?uﬂfiu
15 ﬂ‘ﬁgﬂu‘lﬂ'lﬁﬁammﬂu Disorder of immune function
191 WHIM syndrome W3ols ANGN congenital neutropenia
with extrahematopoietic manifestations Iﬂﬂﬁ]ﬁ ﬂﬂtjll
WaNNUINK skin, heart, liver involvement G?]) 8

‘i”Jnquﬁmﬂﬁﬁm%acgm Tudihe i Waado
NI immunodeficiency «?qamﬁﬂ“lé’mﬂ bone marrow
suppression, bone marrow failure, immune dysregulation
18 mansnmaviealfiianswuiil lymphopenia iaz
PHA stimulation test negative sauny Tif response Ao
tetanus toxoid 118 tuberculin test utlanalaiigilen
928 cell mediated immunity defect nieeruiluain
U5 T cell ﬁﬁ}ﬁ]ﬂﬁqﬁ @131 humoral mediated
immunity test warlnAnalSinamazmsia

Fuiulsaisnmuihildae e syndrome

= A :/I (=1 4 Yy dy
FIWUIU clinical features NN 4 pe19n 1A Glu@ﬂwiwu

daliny papilloma virus infection LL8& hypogammaglobulin
UANUNY transient neutropenia, lymphopenia Lﬁﬂﬁﬂﬂ% ]
NIZAUIAZADLAUBIAADNTIH G-CSF
msasviiuAiiesielunsitete laud
bone marrow aspiration and biopsy with cytogenetic study

11Dy genetic testing

sANgLIun3sI Nuludn

1NWA chestx-ray WU N1 diffuse bronchiectasis
with patchy opacity at right lower lung zone 219NAIN
superimposed infection %50 fluid-filled dilated bronchus
iioAna Wyl fluid-filled dilated bronchus 110
?Tu Lﬂ'uﬁ' lower lobes

WaN15A329 CT scan WU bronchiectasis
118 bronchial wall thickening Snvaziiy bead like L‘{IJW
Vlg]) ol cystic bronchiectasis AUV lower lobes ‘I/%iﬂ 2
$19 TunauSnamug tree in bud opacity Fannla
6luﬂt]'ll small airway disease Lﬁ'aﬁﬂmu“lﬂwuﬁﬁ
progression UDY bronchiectasis i dilatation U flug
id-filled 11NV 11071915 91@N BRI bronchicctasis A1
13179 lower lobes ﬁﬂ‘ﬁﬁ Anals ﬂhluﬂtjll primary ciliary

dyskinesia 130 Katagener syndrome

IAUNLIANT U] !!ﬂél?ﬁﬂﬂi"m
flamvdnvesdilae 1 wes recurrent
sinopulmonary infection “?;ilﬁﬂllﬁmﬂ 2 mmc{!maéfm
Qﬁélll A uailu local immunodeficiency U primary
ciliary dyskinesia n30 cystic fibrosis LY systemic
immunodeficiency ﬁﬁﬁ?uﬂﬁiﬂW@iﬂWiﬂl@ﬂ
immunodeficiency Glmz‘uuﬁ'w] @91}38 (U antibody
defect, phagocytic defect 1ng019M NIRRT
HAAZFUA 1¥U encapsulated bacteria 61uﬂﬁj11‘ﬁﬁ

. 3 Y
phagocytic defect wluau
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9 1 a a Asl’ 3’ "o

I?J‘]J’JEJ&J N139ALY® Pseudomonas %19 llmuww
U a a ay o Y
aenNuAnlnanegiguiu uaznulalulsalon
dy 2 \ WQd‘ | S A a dy d’
13933 Lm'1]53’3&5]1/]]111Lﬂﬂllﬁﬂ?ii@ﬂ?iﬂﬂl"h’ﬂi1ﬂu“]
o Yo ] o .
ﬂﬂwm'luﬁwaﬂgmmm cell & humoral mediated
immunity Juingiianuiadnaves phagocytic system
1 @ Y 1 1 3 1
33UNU neutropenia ﬁuuﬁummwmﬂunqu systemic
immunodeficiency

Tinnil congenital neutropenia CRETRIRY

= S 1 4 4 <y ¥
TsaRernsauaiuntiaveslsndusg nla MIATI
9 A ua ' a adg I 9
navielgiiamszremanuralnantluanuey
Y a1 Y a 1 ° 1 a
I8 iwrugtheilsunm B cell Aoud uall function 1/n@
1NN1TATID booster effect YD pneumococcal vaccine
9619157MAITATIVAAMIN sustainability Fuiu
9 A
TUINVUBI memory B cell
Aa Y

Taoagi/lsnnAans laun WHIM syndrome,
Shwachman-Diamond l@i¥ severe congenital neutropenia
N13A339 bone marrow study NJ 2N mature neutrophil

[ k4
A5 I0UEn 150 WHIM syndrome a

o unszans whnes
i"lmumﬁwuslué'ﬂ’miwf:ﬁa childhood onset
recurring respiratory tract infection, bronchiectasis,
fluctuating neutropenia, low CD4, CDS, B cell, Delayed
type hypersensitivity anergy, normocellular marrow
Ao UL primary immunodeficiency
MIMAUMAMINUTNAATH 1A 191
syndromic recognition wulsn DiGeorge syndrome,
Single gene testing 1%U BTK 14 X-linked Bruton
agammaglobulinemia, Targeted multiple gene panel 13U
neutropenia panel, combined immunodeficiency panel,
hypogammaglobulin panel Lﬂus?fu, 1ag Whole exome/

genome testing

iHe991nls ﬂﬂijn primary immunodeficiency
= Y Yo an
fiomslavianrate mslvanvae neaatnlums

P dy "o 1 o
miawiguedlsalugiesetlidany Jadei whole
exome sequencing TBTRREY heterozygous change i
Y I
CXCR4 gene (C.1012 C>T, p.Arg338*) a5illainilu
CXCRA4 related primary immunodeficiency UADINOINT
P v Yy Yo )
vo i) edulilafy WHIM syndrome %9501 warts
. . T < = @

11a¥ hypogammaglobulinemia a019lsnamenliilate
4 v 4 v | ~ A .
DUNVIWUNGIVDY IFUNITAALYD human papilloma
. QY
virus 1uau

N1391379 bone marrow ’é)”lﬁ]ﬂhf]’s’fﬁl‘uﬁiguﬂiﬁ
WU myelokathexis Il1iZN13A3 39 immunophenotype

PR dyd [ 1
voathoswiitilsy Tomilumsnuwumssnumndely
] Y

IFUNT I targeted therapy

Y a

19NA1ID1I0]
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EKG quiz
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12-lead ECG Ui 103093 880a s 100 fio 25 1 deFunii anwgavesnaulifinialaduluaw
1ATFIU AD 10 u.AD 1 Haaliad

1. Rhythm W Regular narrow complex tachycardia rate 190 bpm QRS duration ﬁﬂ%ﬁﬁ@ﬂﬂizmm 110
msec TaBLU P wave activity 1111 QRS complex N0 (lead V1 augnastugilii 2. nagfinnuduiug fuuuy
1:1 conduction Iﬂﬂﬁ rate U84 P wave (33091 age-predicted maximal HR (220-01¢) ﬁa&uﬁadm rhythm 611!3181%!‘
il “atrial tachycardia™ tgazifiud 09 wave AR TUTU P wave 141 lead II P wave SufHEA AN
E]E]ﬂllﬂ‘lj}N wulu beat ‘ﬁ 6 P wave positive 11NN beat 51& 130 beat ﬁ 14 P wave 9 negative 11NN beat Su
Fhudn i livaies Aue1aNeINANUZYDY AV dissociation LAIAAI rhythm fif ventricular tachycardia
uAMaS a5ty P wave niaaaiueenly taziiiu baseline TP segment liaafilungas beat R
0311613910157 cardiac motion artifact Taginwiznsdifinu1d HR 57 uaziffududai inferior leads
Tumel§iiannlinilai tachyarrhythmia ‘ﬁ'magjﬁxﬂu SVT %30 VT i rate regular fau15aiozle IV ade-
nosine lﬁﬂsﬁiﬂiumi%ﬁﬁ]ﬁﬂ H30MIn V/S ﬂunlalsﬂij stable AIANTDI synchronized cardioversion hli‘?]}

2. 9nBUY QRS complex ﬁxﬁu Qwave 11 leads I,aVL, V3-6,11ta¢ aVF waz i fragmented QRS complex
14 leads IL, 111, aVF, aVL ag V6 %Q‘Lh%ﬂﬂﬂﬁﬂm’w myocardial infarction 118 Aurnialy Left ventricle

3. Lﬁu marked ST elevation 11 leads I,aVL, V4-6 c'?mﬂu leads ﬁW‘U evidence UY®DJ myocardial infarction
110 clues WD 2 T9RAT1 ST elevation 1utvzidurann Ly aneurysm M1ANT1 STEMI #1451 clues 819 7
A11130190 181140192 LV aneurysm wagl¥ieniun1iz STEMI R

1. Persistent ST elevation 1a1& inverted T wave

2. Pathological Q wave and small R wave (Lm'!,fﬂa%’aﬁ%’aﬁmamﬂaﬁﬁwiummﬂn LV aneurysm bl
STEMI hl@s{"’llm Lﬁmﬁnﬁluma: STEMI @U159NY pathological Q wave Lﬁﬂaﬁluﬂlﬂuaﬁ}N early v]ﬁ Lgﬂmm:ﬁﬁqﬁ
ongoing ischemia E)EJ)

3. Tall R in aVR (Goldberger’s sign) 5]:):& sign 1‘?9!}%$M1M'W‘]Jﬁlum?$ STEMI

4. Fragmented QRS complexes 111161199 Aduaaqlugil c?;qﬁmanﬁqmﬁﬁzﬂmmms depolarization 11
ﬂ%mgfieﬁ’ﬂaﬁﬁj scar A8 sign GiN“] U949 fragmented QRS complex U

- El-Sherif sign G’li;ﬂﬁilmﬁ!ﬁu SR> #1390 variant 311&61%14 RSr’ or rSr U left precordial leads (V3 — V6, 1 or
aVL) @ lun11e LBBB #11n30NY sign DU Hilanyazifioudeei imu

- Cabrera’s sign (notch Tu ascending limb U89 S wave 14 lead V3,V4)

- Chapman’s sign (notch Tu ascending limb Y94 R wave 14 lead I,aVL 130 V6) Lﬂuﬁ’u
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P wave
; Goldberger’s sign i va
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F e i i i i ‘ 1 A M
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/ / e ,/‘.\ i O = M
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6 14 e -
Pimart o Speed: 25 mm/sec XY ___Chest: mm/mV  Chest: 10.0 mm/mV P 50~ 0.50- 40 Bz W| PH100B CL

31 2. 1mos

I a 4 Yo ' o
5. vamdu STE 1Naf anterior wall (V1 - V4) @111301%0a5187UV09 T wave N1 QRS amplitude
{ 2 ' o 34 '
awaums gl 3. Taenngs T wave g9 1az Q wave luan szanivayuaauilu STEMI2NANI1 LV aneurysm
Yo q ¥ , . & ! < < .

a31 clues Tus161i119 100991 ST elevation 1TU910 LV aneurysm 110131 STEMI NAomsiiu ST elevation

1 9 E4
U leads N3 pathological Q wave FRb UGl fragmented QRS complex (1a¢ Goldberger’s sign aanuluseiive

R

uilawa ECG ilu atrial tachycardia rate 190 bpm with old MI and LV aneurysm

0w . 9 , o< 2 &

T113 U clinical 6IJENWJ’JEJ lunaiaen tachycardia N¥igALDI BP Yy 115/74 mmHg 12-lead ECG
g o RIS < ' a . . 2 A A
mﬂumgﬂw mmmmmu"lﬁlﬂmmmu tachycardia ST elevation of LV aneurysm 3&¥NGIVUNIUANIUDIVN

: -2 Y a { o
WAN19 mechanoelectrical effect ADAN intraventricular pressure qﬁu daralninag dyskinetic segments NFau
£ Y o A4 v . o . NN ¢

VINVU (AAINUADUNIA1YNIULLRAUID ST elevation 194 lead N3 pathological Q wave ﬂg) cmmﬂuﬂs’mgmsm

:i Y oY, ' Y . 2
19 ECG finulanahila indicate 310143 ischemia 1m0ty

1) v . v { ' . . .

1113V Echocardiogram Tuaulusiedinuii Severe LV systolic dysfunction wazd LV apical aneurysm

t Y yvo {
5919493 akinesia and thinning VD anterior, anteroseptal, inferoseptal wall Fanlany ECG awinaill
3 Y 1
NN dINTU Fragmented QRS complex ﬁummmwﬂmuﬂsﬂﬁuq WBNMIIBINAIE myocardial
' ' ' I~ 9 o
infarction ¥4 (luﬂ’sjiJ Non ischemic cardiomyopathy %Y cardiac sarcoidosis %30 ARVD 1iuau wieunsene
' ' 5 ' < Y
QU primary arrhythmic syndrome %1 Brugada syndrome FINUIMTIAU fragmented QRS complex Tuauly nau
A g o A v o do a

manil iWuiladeniinnuduiusiunsiia arrhythmic event Tuau1na
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Rule 1: Acute STEMI is predicted if:

sum of T wave amplitudes V1 + V2 + V3 + V4

' > 0.22
sum of QRS amplitudes V1 + V2 + V3 + V4

Rule 2: Acute STEMI is predicted if:

T wave amplitude
QRS amplitude

In any lead V1, V2, V3 or V4 = 0.36

3

19NA1591994

v2

19 3. 1aAITANOATIEIUVDN T wave 1Az QRS amplitude

1. Take Y, Morita H. Fragmented QRS: What Is The Meaning?. Indian Pacing Electrophysiol J. 2012;12(5):213-225.

2. el-Sherif N. The rsR” pattern in left

surface leads in ventricular aneurysm. Br Heart J. 1970;32(4):440-448.
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Spot diagnosis

o < 3 a
JanTae Anfaguns*
L4
aIdl gautlag

é}ﬂ’aﬂ‘lﬂﬂulﬂ EJ@: 91y 45 7 Hl5AYse$1671AuA morbid obesity, hypertension, dyslipidemia [1@1¢ obstructive
sleep apnea C-?I}ﬂﬂmiﬁhﬁﬂgﬂ}lﬂiﬂg’mé]}’m bariatric surgery A3793 WNINU body weight 90 kg, height 170 cm
BMI 33 kg/m® 3293 1umesialloglunasind asresamenafimifonudanin aalimsidedelsn
maﬁawﬁﬂuﬁjﬂwiwﬁ

*N13HAINGT NMAIWIBIYIANTAT AMUNNENTRT JWIAINTAINMINGITY
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Skin sign in Obesity
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