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Variables

Paeka capsule (n = 20)

Placebo (n = 20)

Age (yr)
Female n (%)
Hypertension n (%)
Height (cm)
Weight (kg)
Body mass index (kg/mz)
Waist circumference (cm)
Duration of exercise n (%)

< 120 minutes/week

> 120 minutes/week
Thai ASCVD risk score (%)
SBP (mmHg)
DBP (mmHg)
HR (beats/min)
Laboratory data

LDL-C (mg/dL)

TC (mg/dL)

HDL-C (mg/dL)

TG (mg/dL)

Hb (g/L)

Plt count (x10°/mm”)

WBCs count (/mm’)

FBS (mg/dL)

Cr (mg/dL)

AST (unit/L)

ALT (unit/L)

CPK (unit/L)

47.05 +12.88
15 (75)
4(20)

158.20 + 8.32

63.63 +15.08

2548 +5.91

85.71 +13.57

11(55)

9 (45)
4.37+5.69
125.25 +15.00
74.10 + 12.44
77.25 +13.04

153.80 +15.92
234.10 + 26.55
55.95+13.13
114.20 +45.57
13.73 +1.05
272.55 + 62.66
6,410.00 + 1,684.38
93.05+8.78
0.78 +0.15
19.95 +4.87
18.20 +8.32
134.30 + 78.22

42.50 +8.17
13 (65)
3(15)

157.30 +7.09

64.47 +10.84

26.11 +4.53

84.24 + 8.60

17 (85)
3(15)
2.00+1.78
119.75 + 15.89
71.15+14.78
77.40 +12.51

157.35+19.96
236.35 +23.58
53.15+10.89
118.85 +47.16
13.29+1.38
323.65 +51.00
6,656.00 +1,330.88
9220+ 8.72
0.71 +£0.11
20.75+5.98
23.15+15.73
117.45 +57.86

AST = aspartate aminotransferase, ALT = alanine aminotransferase, ASCVD = atherosclerotic cardiovascular disease,

CPK = creatinine phosphokinase, Cr = creatinine, DBP = diastolic blood pressure, FBS = fasting blood sugar,

Hb = hemoglobin, HDL-C = high-density lipoprotein cholesterol, HR = heart rate, LDL-C = low-density lipoprotein cholesterol,

Plt = Platelet, SBP = Systolic blood pressure, TC = total cholesterol, TG = triglycerides, WBCs = white blood cells
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Change in serum LDL-C level from baseline (mg/dL)
2

-40 T
Packa group

L)

nguuAlgamnasn

LDL-C = low-density lipoprotein cholesterol

I
Placebo group
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Before
Paeka group

After

Before After

Placebo group

u
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LDL-C = low-density lipoprotein cholesterol
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Paeka capsule (n =20) Placebo (n = 20)
Variables p-value*
After 6 weeks Difference* After 6 weeks Difference*

Primary outcome

LDL-C (mg/dL) 146.80 +23.23 -7.00 £ 16.79 160.20 +22.45 2.85+13.82 0.049
Secondary outcome

TC (mg/dL) 224.00 +29.99 -10.10+17.08  235.35+25.97 -1.00 £ 15.92 0.084

HDL-C (mg/dL) 52.40 +11.99 -3.55+£6.96 53.20 +10.39 0.05+5.13 0.102

TG (mg/dL) 128.15 £ 66.69 13.95 +46.95 113.10 +39.49 -5.75+£35.20 0.157

FBS (mg/dL) 9330+ 11.61 0.25+9.49 9220 +6.91 0.00 £ 6.92 0.825

HbAlc (%) 5.305+0.390 -0.04+0.15 5.10+0.436 -0.09+0.18 0.265
Weight (Kg) 63.33 £ 14.41 -0.30£1.22 64.345 +10.68 -0.12+1.03 0.534
Body mass index (kg/m’)  25.37 +5.70 -0.11 £0.49 26.065 = 4.48 -0.05 +£0.43 0.568
Waist circumference (cm) 84.82 + 12.78 -0.89 £1.90 83.42 +8.30 -0.82 £2.00 0.966
SBP (mmHg) 122.40 +14.91 -2.85+13.93 119.65 +15.81 -0.10+13.85 0.902
DBP (mmHg) 72.20 £9.61 -1.90+£11.76 72.85 £ 14.41 1.70 £10.52 0.451
HR (beats/min) 77.20 +10.73 -0.05+9.18 77.90 £10.82 0.50+9.04 0.803
Laboratory data

Hb (g/L) 13.69 +1.29 -0.04 £0.65 13.37+1.32 0.08 £0.36 0.533

Plt count (x10*/mm®)  272.00 + 56.38 -0.55 +£26.80 325.55+54.21 1.90 £30.41 0.082

WBCs count (/mm’) 6,392.50 + 1,616.45 -17.50 + 849.85 6,987.00 + 1,793.56 3100 0.316

1,592.39

Cr (mg/dL) 0.77+0.14 -0.01 £0.06 0.73 +0.11 0.03 £0.07 0.205

AST (unit/L) 21.10+7.62 1.15+5.01 20.75+7.21 0.00 + 6.41 0.573

ALT (unit/L) 20.75 +£9.50 2.55+6.92 25.75+£21.71 2.60+18.11 0.808

CPK (unit/L) 127.40 +79.93 -6.90 £44.021  103.70 +59.28 -13.75+38.781  0.466

AST = aspartate aminotransferase, ALT = alanine aminotransferase, CPK = creatinine phosphokinase, Cr = creatinine,
DBP = diastolic blood pressure, FBS = fasting blood sugar, Hb = hemoglobin, HDL-C = high-density lipoprotein cholesterol,
HR = heart rate, LDL-C = low-density lipoprotein cholesterol, Plt = Platelet, SBP = Systolic blood pressure,

TC = total cholesterol, TG = triglycerides, WBCs = white blood cells
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A8 0SA fimssnpnjatiuiinissnnlaedslirmda
(non-surgical treatment) lflﬂglll.!'ﬂ' ﬂ?iaﬂ‘l?lIWWﬁﬂ MINaN
(ﬁ'ENmw%m?aqﬁnﬁm%ﬁqw%‘{ﬂﬂﬂﬁmmdauﬂaw
msdfunldeunimanisueundn msldinsesda
mmﬁuiﬂﬁumﬂ%ﬁﬂdmﬁm (continuous positive
airway pressure, CPAP) ugodalsfaulu I?j‘]'J’JEJ pulmo-
nary arterial hypertension M33n¥IManaemslseian
anuduaeaieauaten Taefinsthengulmia
aaﬂqwﬁlawwmwm (targeted therapy) lauA 81931
AUV (imatinib) § QL‘ldJ‘L!Enﬂ@: U Tyrosine Kinase Inhibitor
(TKI) ‘ﬁaaﬂqm%}hu platelet-derived growth factor re-
ceptor (PDGFR) Lﬁ"aéT‘u5&ﬂﬁﬁ'§’mﬁauwﬁ’waamﬁaﬂ
1loa (anti-proliferative of pulmonary endothelial smooth
muscle cell: PASMCs) L!.ﬂ%ﬁﬂﬁlﬁﬂmiﬁmﬂﬁﬂlﬂﬂ
PASMCs (anti-apoptosis of PASMCs)"" "

Tufihe PH ImsAnninmsaaauiie
idiopathic PAH t18i¢ PAH associated connective tissue
disease $1U9% 15 518 WU imatinib FalTuewiiy
IANAINGIKAN (add-on therapy) mmﬁmﬁnmm
#1150 1UMINININTTUAIN (functional class) LA
AuAmF3a1A" uenvnihudansAnldhanh
FuiTdu Amsnelszantraveen imatinib i
SUASUAANIINGINED (add-on therapy) “lué/ﬂaﬂ
PAH nquii | nuhamnsasinanuaunsalumsesn
199018 (exercising capacity) mﬂﬂmﬁn%umm
6MWD 1iluszeznie 32 was Wisuienszniasy
AMSANEIUAUM AT 24 F1AT (95%CT, 12-52:
P=0.002) azaAfITIAIUVEIMaDAIAeAlAIBA

(pulmonary vascular resistance, PVR) 379 dyne/s/cm-5
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(95%CI, -502 to -255; P<0.001)"> " Taglunsdnmn
3 Y A~ A a a a
AouninBifesmsAninnasalszansnimvesen
Yy oA ] 3 1 = P
Tugilae PH nqui 1 mniy uamsainulugilie PH
ngui 3 Wiedainaasslaommzlunguiiaainai

a v o 1 4 o w o 1
AnlnAnInmsueuraudiAouY I InATI IO
2
R

D

MNMSNUNINITTUNTSUTRREIT0T 110M3
ANY1YBY Kohtaro Abe tazany 1uil a.f. 2011 wun
81 tyrosine Kinase Inhibitors 13un sudiiiy (imatinib)
Tay3171i31 (sorafinib) 1t H1aRIU (nilotinib) F9ANH
“luwwmmﬁ'lﬁ FU@13 vascular endothelial growth factor
receptor blockade ttazagluanizaamsoendiau
(chronic hypoxia) 11117813 91108 a1X130AARIAIY
Mumuvasaioniadlen (pulmonary vascular resis-
tance, PVR) laedaiitiodifamieada uaziinado

(15) o =
LHAagMIANYIUDY

anuduvesieuialefldelios
Edward A. Pankey tazaaie 11l a.d. 2013 wuden
imatinib V1@ 50 JaAN3Y AANYeAN0 (intraperitoneal,
IP) Glmmm"1amwwxmﬁ15§"uﬁw monocrotaline
(monocrotaline-induced pulmonary hypertension)
A1u150aARNNAUaDAlaoALAdlea (Pulmonary
arterial pressure, PAP) masﬁ}mﬁﬂ%?hmﬂ@ (right
ventricular hypertrophy, RVH) i8N aﬂﬁaumawaaﬂ
1feaAAIlon (small pulmonary vessel remodeling) &
athaihisdAymaaia vazdalammsAnunuvyusy
17’;agfluﬁm’azm@ﬁ”waaﬂ@mmmuﬁuwﬁu(10% 02-
90% N2 gas mixture) W1I3181 imatinib AAIY1Ha0AIGRA
faansoan PAP laedaiiisddanaana’®
NAMIANE11LY A.7. 2015 Y09 Satoshi Akagi
Lgazﬂmxﬁﬁwmiﬁﬂyﬂuwwww monocrotaline-in-
duced PAH Tatl4ft imatinib i legluuinaoynin
w1 TU (nanoparticle) THEHIUNIHADARLVYD AN YLTN
)

' [V Y Y o
WU31ﬁ1ﬂ15ﬂﬂuﬂ\1ﬂ15ﬁ51\u§ﬂuWuﬂﬂaﬂﬂlﬁﬂﬂﬂﬂﬂ

uazﬁaﬁwa@imﬁmwé’wmmiwq@iﬁﬂ1 imatinib 1192
ﬁm15aaﬂmmﬁuﬂlmﬁ}mﬁﬂﬂﬁwm(rightventﬁcular
systolic pressure, RVSP) 911 61.8 + 6.3 daaasilson
e 38.6 £12.5 aawasisen Fwandreiuediedl
Weddymaana uazanusatesiumaiamsnun
FvearteaialithunidenSeuieutunguaiugu”

msanumaassa 1w lnaiumsdnulu
LL‘IJ“JJi‘imENWLJﬁLLiTIﬁﬁﬂn&’ pulmonary hypertension e
INHAMIANEIRNUTIEN Imatinib 7115080 PAP 1A
PVR 19939 msnadeutsz@nTnavesen imatinib 51
dunnmsnaaedlden matinib Wudile 613 311350
M3IIUINY idiopathic pulmonary arterial hypertension
Feld5uemaneiaiie nune pulmonary hyper-
tension laun endothelin receptor antagonist, phospho-
diesterase inhibitor 1l¥ prostacycline analogues WUN
W& AN imatinib annsafiuauamnsalums
9ONMAINY (exercise capacity) IRt ei@n
Aoriioaifuna 6 1# (6-minute walk distance, 6MWD)
1910 260 w3 i1 383 A3 BaZETNAAM PVR
910 1538 land/Aniasus i 835 lad Aui/sus naz
iumassrimstudivesreaialofladne (cardiac
index) 910 1.36 ansaoud 1y 2.33 aasaouin’”?
Feoransdanegdae 1 nefingodliifiuda
Usz@niraveten Imatinib Susuiinsany13sely
wyud (clinical trial) #on111T) A.A. 2010 Hossein A.
Ghofrani tazame JasnsAnulsz@nsnavese
Imatinib Taynd Fufumsdnuuunludhanidas
fj%fi ulu I’:J:‘I]’JEJ pulmonary arterial hypertension U
42 579 Wunannu 24 dJa1 14501 imatinib 400
ladnTude iU NAMIANYINDIGT imatinib @11150
and1 PVR Idedieiidedfymsadadefouiue
naen 300 +- 347 liAuiaus uag 78+/-269 latl/

a = A S b4 o
/U5 (P < 0.01) BasinumMIDUAIVDI1a1a
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a0 (cardiac output) ‘lé}aemﬁﬁﬂﬁﬁﬂumnﬁﬁaxﬁa
MeuAUYaon (10.6+/-1.2 L/min 1a 20.160.9 L/min,
P = 0.02)" wazluil a.f. 2013 Hoeper nazamy 14
imsansildehuoudy s waudsznnsi
'lﬁ'%”‘umﬁ MY pulmonary arterial hypertension ﬁﬁ
®1N13 (WHO functional class II-1V) ﬁﬁhﬁ'mmﬁﬁnm
910 14 UY52MA (multicenter, double-blinded randomized
control trial) M3 ANYINAUD I8 imatinib 400 AN
mmu meﬂum add-on therapy 111 24 §1a13 Wy
mwaiwﬂwﬁuua emsanmaaamgiiellluse 202012
aN30L#HY MWD laegaihisdAgnaada & 4
amnsamuldlnanniu 32 was (95%CI 12-52, p =
0.002) 1azA PVR anasaisiisddamaananaiiy
379 @13/ 317 /w35 (95% CI 255-502, p < 0.001) &I
9A31M 3TN (mortality rate) izﬂxnmﬂuﬁdfgﬂﬁ
21N3L1804 (time to clinical worsening) LA ANUEINITD
Tun13%1N9N55Y (functional class) liuana19fu
szrINaoIngu"” mﬂmiﬁﬂywumimjﬁgﬂumi
Anmfinandladne imatinib FiszAninalunsan
ANuduasAEpaLAlEANAZ AT exercise
capacity Tu é/ﬂ’f]&l pulmonary arterial hypertension ]lglj
ogalsEamsAnifind1nnounti
drulngdlunsdnulununiiaeanyusn pulmonary
arterial hypertension ﬁwﬁgamiﬁﬂyﬂuuuyéﬁlﬂfﬂﬂ
°luﬂ'cjuﬂ5wmiﬁllﬁl§’umﬁﬁi}ﬁﬂ'jnﬂu pulmonary
arterial hypertension AN AN LIV DT 1001 TN
494 pulmonary hypertension ﬁgﬁﬂmﬂﬂcjﬂiﬂﬂammz
TsafiRannmsueundy Fuilungdulszmnsfigen
Sieaule Gafliia F991nNIENUNIITTVNTTUNDT
Tud) A.7. 2010 Gambaryan tazaAMe KINTANYI
UszAnsamueamslion imatinib 119110 Tunyusn
1’7‘;@gi“luﬁmazmﬂﬁvwaaﬂ@mu@shm'mﬁm (chronic

v 4 J
normobaric hypoxia) Wunanu 3 da wun

T 4 [ A v o W aa A
dnsnaaal RVSP lasdniivediAgnisanaile
=} = @ oAy Y J
nSeuieununguitlilaer wagwuai c-kit+/FeeRla-/
tryptase- cells ”luwﬁwaamﬁammwwm chornic
. :
normobaric hypoxia 71a81 Imatinib anadtile
o oAy Y
nSeuisununguinhilas ™
= Y o
11l a.#. 2013 Ciuclan uazame lavins
ﬁﬂ‘ﬂWﬂﬂ’d@ﬂuﬂHuiﬂ chronic normobaric hypoxia
< o e v A o q¥
Whunan 3 ddad uagmslvens Su-5416 eimln
GERRRE pulmonary hypertension HaLANYINIIY
duiusueansdadayaurIL PDFGR (PDGFR sig-
naling) HAE N ILUTANDDNUDI tryptophan hydroxylase-1
1 4
(TPH1 expression) WAMIANEINDI N3 1981 imatinib
o Y 1 a
awnsaimlial RvSP aaadliging uaznuaiy
4
FuRuTIz1amIeeng L PDGER LazmMIanad
Y93 TPH1 expression (down regulation of TPHI
expression)(zm
VINMSANEITINIIWHANTIUNNITTUNTTY
Aa 9 ' Y g o
MNEIVD9 WU Imatinib N30 1l ue1sn add-on
1 9 A Yo a
therapy Tunguauly PAH Rlasuemnvateyianay
[ ldd%’ &~ o 3 = v J
p1msdelifvy Felvangunsnnmsanludal
g v Yy VA
naapwazuypd drmlungurienguau Tasmmne
Glumju pulmonary hypertension fnannaNuRalna
EJ
nnmsueundy dehinumsdnuvesnguilludas
A Y ' A
naaos Taodluiinauuarilunsusnguiilae
pulmonary hypertension 8omilunguA19 1os91ni]
YszlemimsnovauesaeeuaznenssuianuaAnA1
o o 2 Y = = = . ..
full dafuudrtuuiuveamsdnyien imatinib
Tunnu$iaeanyusnid1aeansing pulmonary hyper-
{ A o o o q ¥
tension 31N13ATNNEINUMIUBUNAY Taeiilnny
a a 1< [} v @
NARDUNAANMZVIADONF W UFNAAUAVTAIL
' v
1nA081970I110915954 (chronic intermittent hypoxia)
1azANYINAVDI8T imatinib Ao slasuulainig
o Y o q o A
ANuANURIneIN s tazmsulasuulasns
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aa @ Y @
NOIFINGIVDIMADAADALALAMITHUIFIVDIND 2]
q'/ % =\ o
Hav FawaveamsanyIo1aulseToviilumsanmn
v
nesiuilaveslsanguiianalnnisiia pulmonary
' § v o o '
hypertension 110AMNINGIVOINUMTAITQYYIUHIU
A A 2 = 4
naln PDGFR w30l iielyapsaansdnuluuyud

ao

Taguszasn

tolsiiunaue e imatinib FunuYIIIN
maﬁuﬁ: Sprague Dawley ﬁgﬂ‘ﬁﬂﬁ}!ﬁﬂﬂn% chronic
intermittent hypoxia 1A8ABN13AILAUITZAVOONTIIU
Tuszuuilauu 8 Frluase Sufiunaideries 28 $u
domsinamsasunlasvesnnudunasaidentad
PoalagTaidlumanuduveansdudiveaioaiale
Han ®RvSP), manldeulamensanmues pulmonary
vasculature (pulmonary vascular remodeling), NNIHUN
fveuialariesaiaun (right ventricular hypertrophy),
ﬂiilﬁuﬁ#ﬂﬂﬁlﬂﬁiﬁﬁu platelet derived growth factor
receptor (PDGFR phosphorylation) 1/3guiiigunungu

Ay Yo
ﬂ?ﬂﬂilﬂ"lﬂiljﬂﬁ’iaﬂﬂ

adA o a a v
IHAUUUNFTIVY
= av dy Yo wvaqg Yo a
ﬂ?iﬁﬂy13%ﬂuhlﬂillﬂTi’t‘)‘HllﬁGlWﬂHuuﬂWﬁ
{ Yo o A a ¢
earazlydadiionumadInemans anaue
E4
nssumsAIfuQuanisiasauazly dad A
LL‘W“I/IEJﬁ']ﬁGI{ i}W?ﬁ\iﬂiﬂiﬂJW'ﬁﬂﬂ?ﬁﬂ (Chulalongkorn
University Animal Care and Use Committee, CU-AUC)
uavnlusuI03 007/2559
= I Ay a o J
ﬂTﬁﬂﬂ‘]&!1!,‘]_]L!ﬂﬁ'J%fJL‘N“Vlﬂa’t‘)\ﬂuﬁﬁ'Jﬂﬂa@Q
(Experimental study in animal model, randomized pla-
Y o
cebo-controlled trial) TgldvyusnaioWus Sprague
Y o Aa g’ v @ 1
Dawley L‘Wﬁﬁ 018 8 ﬁﬂﬂ']ﬁ’ NUUINUNAITSHIN
250-300 N51 MINFUITA INAADIHINIA W1 TN

a o 3 v v
wina lagryusnyndlszgnideamelaaninuaaoy
A o & o s A qYY o =
wemuiluna 1 danimelinuasiuaniuiuas

v A o 2 '
ANNLIAADN NOUITUMIANYT WAIINTU NGUNY
115 Sprague Dawley 81¢ 8 F1la1H $1121 25 fa9zgn
duuauiu 5 ngu nguaz 5 @ TasAsmsguuuy

v o i o
blocked randomization 183 19ATITIABAUNDT 1D
ANNZNANAY 8 FITuaazna1eTu 16 52 Tud dauny
' a 2 v a
usnlunquilndszgnidedluannziiaasuilnd Tag
= A oo o ' I '
Anwidariioanuiluszezinan 28 Tu uiseenilungy
Y
A1l
VoA 1 ~ 1 k4
a. nguA 1 ngunyusniegluanmiinaey
1Jna (normal rat)
b. NgUA 2 ngurysniegluuyuiaeand

a [ a a Yo g’ A
Psmnamaesngioulnd uaglasuriunienian
(imatinib-untreated normoxia-group; N-C group)

c. N 3 ngunyusniedluuuuiiaesny

- - a Yo . .
Ysmamaeonginuind taglaTue imatinib n131n
(imatinib-treated normoxia-group; N-Im group)

d. ngua 4 nguryusniedluunyuiiaeand

a I ] v a 1
gnmznaeengnuiusnasuiuanzlnaegine

A X o Yo o A . ..
ifeasesuazlasuiiunaen191n (imatinib-untreat-
ed CTH-group; CIH-C group)

e. NUN 5 ngunyusnegluuuIIAeINY
a 3 1 v @ a 1
annznneengnulurNaauiudnzlnaodne

P X o Vo
ifou505 18z 1aT e imatinib N19110 (imatinib-treated
CIH-group; CIH-Im group)

gunsaluyviiaesiiianiizvinesndion
& B a o A X o .
WussaauiuanzlnAed19aolie5059 (chronic
. . . I A & Y
intermittent hypoxia) I UszVAGIgnAIANININS
fasemamne 30 i FaneMaaauszring mai
A A a I3 4 4] AA a
H5unaeengnu 10 Weosidua uazmanidium
A ] o 1
2onFIU 10 1o 1F U FnugulagszuumMsanig
o VA 1y o o 9
Mg aetiloafuduszezna 8 ¥luaaeiu Taely
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P3pIIRTIE TR UMY (gas analyser) ABUNTANYI
59 «3"&izm'N{’Iﬂzﬁmamuqmmﬂﬁ'ﬁmﬁm‘imm
AMzMIvgarielavazuounay

81 imatinib Qfﬂ‘ﬁﬂ 19110 (oral gavage) T 81%)
gunsailums gavage 111 AUMYLTN YUIAG imatinib
50 faansudermiinduuilansy Tunaderiu
w]ﬂ"’;’uﬁimﬁmﬁu 28 U Lgaﬂﬁ}ﬁlwmﬁa (normal saline)
lungquaugudedadudSuaiohiy uaziaa
Fardmin ﬁammmmsuazwqﬁﬂssuﬁﬂﬂmamgmw
sEUIIMsAnEIMNIY

MEINIIMIAREIATY 28 TU T
Foyavosnyusnnioudu luSud 20 veams3de 3
maudeyaszuiuiiu 2 du Aemaiudoyaszuy
"lﬁaﬁﬂuiaﬁ@%wmfiaumimqmamm HAZMINY
Weeralauazloadmivdns el AIUNYLIN
Tunguilnd sxrhundnuanuduraoadoauasilon
fou ieduiiuhmyusnnnguidainaaeaumang
wInedewiiaa ilanuAndndvesszuulaseain
veuilauazrasaideAno UM AN

2 v A
mimmayaizuu"lﬁaﬁﬂuiamﬂaumimimﬂmm

a. MINVAIBEUADANIN femoral artery HA
msldeneiannuaurasaaeauaAIR 1L femoral
artery Lﬁaﬁmﬁmnﬁ’wimﬁamm (arterial blood gas)

b. Anvmsulasunilasvesszunivaiden
Tatia (hemodynamic study) Ia ol pentobarbital sodium
1@ 50 TaansudethmingaduATansy Saruma
%aaﬁ}m (intraperitoneal route) Lﬁaﬁmau waziuin
fanunnugulafinaaeamsanyininaeaiuild
11 femoral artery 1Azt UNNANUAUADAIADALAY
104 (right ventricular systolic pressure; RVSP) Tagle
3% subxiphoid approach AIEITURANYUIA 24 i
WaeoaunasaiEon femoral artery HAZIVUAA V2

v Y o ' v @ wva Y o
Qﬂ@]aﬂnﬂﬂﬁgﬂﬂﬁﬂuﬂﬁWWLLﬁgﬂQWNﬂuﬂﬁiuuﬁlﬂnﬂﬂ

A Yo Y 1 ' A o
ﬂﬂiJW'Jm@{Iﬂﬂﬁj?fﬂﬂvlllWﬁ?ﬂ??ﬂuﬂlliﬂﬂﬂ1ﬂ1iﬁﬂy1
aglungula (blinded)

@ < ay =
C. ﬁﬁ\‘llﬁi"ﬂﬁuﬂTiﬁﬂH"lﬂW\‘ﬁzU“Ull‘Vfanﬂu
a Ya o o

Ta#ia (hemodynamic study) 3989 HININITAUENIN
v A a o a3 v o
881 pentobarbital sodium 100 UAANTUADUIVIUNA
3 A 1Y ]
Wunlansy MunNNEeaIUiaoaden femoral artery

o Y = g A A A, '
ﬂu%?iﬁ]ﬂq@mu ﬂﬁﬂ?ﬂ1ilﬂﬂ!u@£ﬂﬂﬁ\1ﬁ\1@ﬁ"ﬁ]ﬂ@vlﬂ

I v o
DIINVVBNANAINITNTITUINIA

Y o o s A A o A
a. gmﬂi}s‘mﬂ1immuawwﬂmmzﬂamwa
903 IINNE15IN0 (histopathological study) Aoy
& Y o a Y A =
FIHBUNAVTNTZIN IAENNTUNNI TN Y EIAY
= [ 1 tZ i’ ~ 1 I T
dewazlinawnsuiiengndliiunyusnlungu
1Av99n135398 (blinded) FID1UNANIINANTING AN
Y o o &
VNI UA AU
Anvmaveamslasuulasnianersine
U84 pulmonary vasculature (pulmonary vascular remod-
. a s < o H
ehng) Tﬂﬂﬂi%muﬂ1ﬂlﬂ@ﬁL%uﬁﬂ?iﬁu1ﬂ3ﬂl@ﬁ5u
v X o A A
ﬂaTJJl‘H’f)G],uNu@ﬁﬁﬂﬂlaﬁ]ﬂllﬂﬂﬂﬂﬂﬂﬂﬂluWﬂ 50-100
v am 9 =
lunsou Tasedeitmsooud hematoxylin Q& eosin
(percentage of medial wall thickness of pulmonary arte-
. o o E% A {l 4 E% Yy 9
riole) Tﬂﬂuummmaumaﬂaﬂwuaﬂ 20 LU a1
Y
qasasil
% of medial wall thickness of pulmonary arte-
riole = “2xmedial wall thickness* * /”’external diame-
ter**” “x100)”
2 v H
* Medial wall thickness D ANUHUIVOIFUAAINILD
“luwﬁwaamﬁammaﬂaﬂ
Y 1
** External diameter 710 ITUHIUFUINA1UDINADA
neanIlon
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External diameter

Medial wall thickness

$ a, o QSJI Y 1
M 3.1 18ATNMIIAANNHIIVEIF LN U
mianaoamaauaitloalumsanyinanesimen

Anmsnlasunlasesmsmindivearnia
woaidlovesasun (right ventricular hypertrophy)
Tofuunndandiuvenimiins e aioniily
Vosdvisufunasmveaimiinveananialy
TR TR NI YTy R TRV SRR s 5 S ST
‘ﬁqamﬁ}m (ratio of right ventricle weight and left
ventricle weight + septal weight)

Cardiac remodeling index = “Right ventricular
free wall weight (g)*” /”Left ventricular plus septal
weight (g)**”

* Right ventricular free wall weight fio SWﬂﬁﬂ
¥oar 919 paa 19U N RFAIENEDNIINKITIN B
wlaesdadnonasmiafusgnanoaialaiaaeg
ey nsy

**Left ventricular plus septal weight fo ‘Li‘”lﬂ 1in
vosoui i eadudus i umTaRusE 0
vialafeaes mizeih nu

b. éﬁ%&mzv‘immﬁudmﬁmﬁm%ﬂamm
NGUHYLIN normoxia AIA3UET imatinib, ngu
Y1439 CIH 7 113506 imatinib tag nguviygusn CIH
3561 imatinib nquas 3 §0619 e mANEIMS

wlaeunalaswes PDGER phosphorylation Tngni1i 1o
iioito1loauii western blot sioliTaeguiumslu
veslfifanslaediiee Fimafuidiedeieans
ﬁmﬁgnﬁ}aamﬁ phosphate buffer saline NOUMING
uguiadelulasuma nazihlifusniigangd
80 pemasalFea tiesnyianinveallsiy
&MU IR 061D western blot 70
1 Tﬂfﬂ‘]ﬂj} antibody GRLERT! phosphorylated-PDGFR
(Tyr751) itag PDGFR-Beta (total) sazi i
9NTITIUVDINITLNA phosphorylation ﬁ PDGFR
@19 Tyr 7511 0UN U5 018 PDGFR-Beta Farua
Tasnsamstseauaani1el@is chemiluminescence
immunoassay

iioannliTimsAnunluednuese imatinib
domsaannuduvenei el nveanuians
wyusninannznaeenduiusaduivanie
ﬂﬂﬁasjmimﬁméai’q (chronic intermittent hypoxia)
mssnanvnadediaiielFlunsdnuoudiou
HAUBIET Imatinib 390 19DINVHAMIANEINIALVL
fﬁmmwgmmﬁﬁamammaaﬂc‘Bmmmuéa%q
(chronic hypoxia) A114794 18910 3ANE V0 Schermuly
gazAML (21) WY Imatinib F1U150AAAANVAU

= d! [ U d'
naeamoalaleadiinainar RVSP lunyusnied
Y
luanmznneengauiess Inga1uisnan RVSP 910
32 Haamaslsen wae 24 Haawasisen (x- uny
AunasANNAuvasadeanadlen Tag x- 1 = 32,
X~ 2 =24) uaziriua oL = 0.05 (two-tailed), [3 = 0.2
4 o 1w o 1 1

(power = 0.8) lanadWE MY 5 dadengu

A RARE = . .

iHie991ndaliTinmsfnyInavesen imatinib Tu
11131809 chronic intermittent hypoxic rat model 11
nou TMsMmsAnyiTea (pilot study) Tnagumy
i 3 daenguuaziiimansAny IR

Y
BUTUVUIAVDIAI0619D AT
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msnziveyalyllsunsuduiagyng
37 SPSS version 21.0 TAe1FATMInaada dail

1. ABAFINs 38U (Descriptive studies) 1aun
Zovaz AundviavAdiaLazAIAINAAIAINADY
WIAIFIU (mean +/- 2SD) Lﬁmmm%}agaﬁﬁﬁﬂymz
yoatoyaneiiiod (continuous data) 1Aun Amimiing
Armsaoumlaimeszuulnadoulaiia Ain1s
wasunlasveannsannvasaidoanas 1ag ns
wudveat 0aialed 401819 nazwaveenis
lﬂ?ﬂ'ﬂuuﬂﬂﬁjﬂﬂﬁlﬂﬁl’lu phosphorylated PDGFR
(Tyr751) 9 PDGFR-Beta taznammaluriaontaon
1A (arterial blood gas)

2. aﬁﬁ@wumu (Inferential statistics) 14y
msigaiaunagiu 1ngly one-way ANOVA 1d71%
post hoc comparison 1A Bonferroni Lﬁimiﬁﬂmﬁﬂ‘u
mgifianuuanaseieifedfaynaada ssdude
AR5y p-value 1108031 0.05 1az1¥ada1Ae3T indepen-
dent sample T-test UM 513 oVNoVTEHIIANULAD

A1V IAILIAABITENIINgY Tasimuas A

Y Y

HodAny p-value 1UONIN 0.05 (one-tailed)

NamsANY

ﬂHLLiﬂﬁ?ﬂﬁuﬁ’Sprague Dawley LWﬁé} 91y 8
flai Mnguidainaasarena uminedouiiaa
$uau 25 @ gaguutiseanidlu 5 ngu nquaz 5 @
TaengquiLsn (normal rat) Timingamas 259+ 12.4
n$w) Fuhundnsszuulnadeuladia efiguih
wyusniiunldlunsdne Wiianuialndves
szuvvadeulafiauazmanensine Tnswamsanen
szuvlvadeulatia w1 AANudUMasALEoALAY
Yoa TasFailumanuguiesialeflavnais (right
ventricular systolic pressure; RVSP) ﬁﬁnﬂémmﬁn 17.6
/- 1.14 Hadwasdsen nazdimanusulaiamao
WA 101.34 +/-2.19 Taawnasilsen Amacvedas
maduvouialardy 398 +- 14.83 Aseedi ms
ATNMINNTING MU ArpFeveutlodmudaiy

Sprague Dawley rats

Randomization

Normoxia Normoxia CIH CIH
N |
i (Placebo) (Imatinib) (Placebo) (Imatinib)
28 days

Hemodynamic study

Euthanasia

Histopathological studies
Wester blot analysis

URUAT 3.1 HAANUYNMIAUTUNIIToNAZMILLINGUNYIIN (consort diagram)
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i’, Y 3’ o = (Y
wivearunautie lumiavasadeauadleaminy
25.6+/- 1.51 1Wlosisud uazamminingIveaniiaiil
Y 1 A v [ 1w
NOIUNEANTTATIAIUIAY 0.19 +/- 0.01 HYUIN
2 v
MaMuA 20 AINKMAD ANTDOYINIUMIANYINADA

v Y v
28 7 TnegAmagvo il nAIINA15199 1
= d' =~ a
wamsanwMalasuuilaimaszuylvaieulatia

- MANusunaeadeauaten Taedailu right ven-
tricular systolic pressure W11 ﬂéuwgggi il normoxia‘ﬁ
1413567 imatinib 182 AGUYIYLTN normoxia AT
o1 imatinib HA1luiuAnA1eAY IMAD18.26 +/- 1.97
Haawaslsen uag 18.67+-0.91 Haawasisen mw
§18y daunguigusn CIH 71AS U imatinib Tan
ALY 48.38 +/- 5.84 TadmaTlon uaznguvy
1SN CIH 135067 imatinib TANRAeTY 38.77 +/-
2.17 Haawaslson

- manuaulaia (arterial blood pressure) WU ﬂ’qlll
Y1139 normoxia 711414561 imatinib Heunadeay
FuTafiagaiiea iy 110.6+/- 11.86 Tadunsilsen
vy 3 nguimaeiiaIndiRetu 1Aun nquryusn
normoxia 195167 imatinib TiAURAETY 94.2 +/-
3.96 Jaawasilson, nguwynsn CIH Al agaen
imatinib JAURAIIAD 97+/- 5.38 TadmaTison as
NGUHYLIN CTH 71135081 imatinib fiduadem1iy o4
+-1 Haawasison

- Mdanmauveiale wud nquryuan CIH o
183061 imatinib 1az 1135067 imatinib TAnaeves
Sanimaduvesialofiqent 1aun 427 +-27 adade
AT 182 376 +/- 15 ASaeVT Mud Y QRGeS
normoxia ﬂ”lﬁ'i’u 81 imatinib L@ lelivlivsﬁ V81 imatinib ¥
MinavvesdhTImsduve i lanif 360 +/- 26 A%a
GoUNT 1Az 356 +/- 9 ASaE0UT AUIEY
pamsanumsulasuulamane1sinevease

iaeauaveauaziiile

- anumndvessun i lumisasaideauag
1loa (pulmonary vascular modeling index) ﬂ’cj HUHYLITN
normoxia 1145167 imatinib tag 1la51e7 imatinib 3
Aliuandrsfumaaan Todaunasveulosimud
AMEIveaTUN i DT I aDAEDALAY
Yoauwiu 24.4 +- 3.36 1Wosisud uag 23 +- 4.18
Woswud MUY (A1 p value 1IN 0.576) GRITGH
w3 CIH 71141335061 imatinib 1214516 imatinib
fiAundofiqaningy normoxia 1A 32 osiaud uaz
27.6 +/- 3.36 Wosiwud mud1Fy
~m3nfasunlasveamsnundvesmiaieaieaiile
87991 (right ventricular hypertrophy) Tagiaa1nan
cardiac remodeling index ﬁ?ﬂﬁjﬂiﬂﬁﬁWﬂ’ngNaQiﬂﬂ
UNTi 3 WUNAIRABYRINGUHYLIN normoxia 711114
F18 imatinib, NYUHLIN normoxia lasuen imatinib,
nguHysn CIH 145 U8 imatinib tagngumyusn
CIH 7185181 imatinib Hewiiv 0.17 +- 0.03, 0.17
+/-0.01, 0.24/-0.02, 0.21 +/- 0.02 MUAAY
namsanymM3aeuniaueimsiia PDGFR Beta

Y )
phosphorylation Vodiiiattoiloa

- ANAYINTIAIUUDINTNA phosphorylation
I PDGFR Beta #1114 Tyr 751 iiigunulSuna PDG-

H ! W Wy Yo
FR-Beta 191w Tunguyusyn CiH 1hilasuen ima-
tinib UAWNIAY 0.193 +/- 0.019 HANGUHYLSN CIH
Ay Yo = Y %
1a5uen imatinib HAUNIAY 0.152 +/- 0.049 Fala

Vv Fa
AR5 WA FUoA19819AIUANUIN (positive control)
A P

uaz%mﬁeﬁ’mﬂwmmmu (negative control)

= =
namsseuney

=4 =) = Z 1
namsnyuTeumeulunyusnig 4 ngu
Y ' W g Yo '
laun nguvysn normoxia 111AS U imatinib, ngu
A Yo '

HYLLTN normoxia T]llﬂiﬂfﬂ imatinib, NQNHLIN CIH
Ay o ¥ ' AN Yo
#hilaen imatinib, nguvysn CIH A5V imatinib
° o A
SuuamuEamAne Hudal
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A1ANAUYaDALaRALAIUBA (right ventricular

systolic pressure) WUTINGUHILITN normoxia 115N
imatinib ez lailAS1eN imatinib T hiuandaium
add (A1 p-value INAY 0.68) eIUNGUNYILTN CIH i
11185 e imatinib HisAnuduasadoalA)ong
Gﬁuafiwﬁﬂfﬂﬁﬁﬂgmmaa denfSsuifeusunguny
113N normoxia ‘ﬁ‘lﬂlﬁ}%“um imatinib (A1 p-value N

' Ay Yo . L A
0.001) HAaZNQNHYLLIN CIH Vlllﬂiﬂﬁﬂ imatinib 4A1

'
o ' 1

mmﬁuwa@mﬁamgmﬂaﬂmmmquwwﬁm CIH

o v a

nm Yo [ o a
1311a5ven imatinib ee1aiifedAMaada (A1 p-value

o

{11100 0.019)
' P ¢ A o 2
aloduanulasuulasuedms tIA UYL

s v 4 o o
Funaunilelumiviaeaideaunsiloa WoNNguNY

ay Yo . LA s % o
usn CIH 7 lilasuen imatinib Hnlosuansniundn
N T " .
Yuvossunamte lumisnasaideauasileauinni

' LAy Yo . . Yo
NGUHYIIN normoxia N11ATVET imatinib tazla5y
81 imatinib 089U UETAYNNADA (A1 p-value 11111

1 Y
0.001) taziion)3suiisungumyLsn CTH faaoIngy
1 oAy Yo =
WU HyusnAguilasue imatinib Hlesiauans

o s v X o A v
ﬁu?ﬁ?ﬂlﬂﬁ%uﬂa’lulu@iuWuiﬁaﬂﬂmﬂﬂl!ﬂﬁﬂﬂﬂuﬂﬂ

nnguitlildsuen imatinib edraiiiuddameada
(A1 p-value 1NNY 0.019) waziilon/Seufonsznang
AGUHYLIN normoxia ‘ﬁ@ﬂ@juﬁ'l@’]'i"usn imatinib 11ag
135145187 imatinib NUANBEANAIINIIGAA (A1
p-value ALY 0.576)

arnsulasunlaswesmsndivesmianeialy

Y 1
19981399721 (right ventricular hypertrophy) 310019

uﬁﬂmﬁamwdwmtjuwu«umﬁq 4ngu1ae1H33 one-
way ANOVA WiANULANA1ed 1eidsddyn1eana
AUIZHINNGN (A p-value 117D 0.023) tarnifew
feusevangumyusn CIH AWA e imatinib f
N9 normoxia 7 B/IA3 081 imatinib linwua AN
AUNEDA (A p-value 1MIAY 0.08) LAZNGUHYLIN
CIH 145007 imatinib BildTnuanmetunaada
voamsilaeunlaswesmsmndvesniaieniale
vosan dodenifendungurynsn ciH A3
5181 imatinib (ﬂ'1 p-value iRIY 0.847)

Am3nlasunilasuesmaiia PDGFR-Beta phospho-

. A A =
rylation vaudowailoa NSANYI western blot UDJ

A A ' ! Ay m Yo . .
!ualﬂﬂﬂ@ﬂ WUN NAUNYLLIN CIH ‘Vlllilllﬂiﬂﬂ'] 1mati-

{ v H "o o
M5199 4.1 LAAITDYANUT LV YIINNGNAIDE1D1Y 8 dland

=
NMIANH

=g
HWan13IANHI

r b4
ANRABIMINAIVOINYLITN

259 +/- 12.4 N5Y

=2 ~ a
ﬂ15ﬁﬂ‘kﬂ“/]Ni$‘1J1JIl1’iﬂ!3EJuIﬂﬂGl
Right ventricular systolic pressure
Heart rate

Systemic blood pressure

17.6 +/- 1.14 Haawasdsen
398 +/- 14.83 ATI@BUIN
101 +/- 2.19 Haawasdsen

o s v X A
ANUHUIGVIFUNaNIe luaoalaoauadtlon

Percentage thickness of medial hypertrophy

256 +/-1.51%

o o ¥ H Y o .
anundvesmianamieluneuialevnais
Ratio of RV/LV+S

0.19 +/-0.01
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LA a . A 2 A = = @
nib ¥N13LNA phosphorylation mnuenlTeumeuny
Qy dy Y 1 d‘d = =S
FUIUBAIDYNNUNANIVANAY wazwamalsoumou

' ' :‘/ ' ' 3 W Yo
FEWINNQUHULLIN CIH MIADINGUNUIN ﬂqnﬁllmn

#1 imatinib 3114211 UA1517A PDGFR-Beta phosphory-

. 9 ' oAy m Yo . L. wm o
lation Yoon11nqui 1ilaSue1 imatinib ua lunuau

UANANNETDA (A p-value (AL 0.26)

{ 9 :I v W I3 U '
ﬂ1§1\1ﬁ 1 913U AAIVDYAUTHUNAIVOIU LT NVUUNAINNQY B JANIATIANE

oA s w v v v v 4 v ' W ¥
AundeTHInem G normoxia ngu normoxia | ngu CIH Alla | ngucHAA | P-value
arganamaq 05%) | 7al1a5uen imatinib | A1A5Uen imatinib | Sven imatinib | SVen imatinib
ﬁﬂﬂWﬁﬁ 0 349.4 +/- 36.6 318.2 +/-10.28 316.8 +/-9.57 331.6 +/- 35.61 0.221
fFlavin 1 400.8 +/- 32.44 351 +/- 13.67 323 +-6.16 337 +/-24.17 0.000
ﬁﬂﬂWﬁﬁ 2 435 +/-41.03 384.6 +/- 25.83 331 +/-22.56 352 +/-21.05 0.000
ﬁﬂﬂWﬁﬁ 3 459.4 +/- 53.69 409.8 +/- 30.06 347 +/- 41.69 381.2 +/-29.91 0.003
fFlavin 4 471.8 +/- 49.37 429.4 +/-31.75 369.8 +/-40.62 | 392.8+/-2635 | 0.003
Mm99 2 naaswamsaneszuulnateulaiaduunaunguyysn (hemodynamic studies)
YoyamsAnmn Q¥ normoxia | NgH normoxia | Ny CIH NgUCIH | Pvalue
(mean +/- 2SD) nlalasuen nlasuen nllasven | alasuen
imatinib imatinib imatinib imatinib
ANATANNAUNADADADALAY 110.6+/-10.8 94.2+/-3.9 97+/-5.3 94.2+/-3.9 0.006
(Haawasdsen)
AunarsasIMIuveaiale 360+/-26.2 356+/-9.6 427+/-27 38 +/-23 0.000
v
(AS9RUIN)
ANATANNAUNADAADALAY 18.26+/-1.97 18.67+/-0.91 48.38+/-5.84 | 38.77+/-2.17 0.000
Joa (Haawasdson)
AUNAIANUNUIGIVOIFUN AN 24.4+/-3.36 23+/-4.18 32 27.6+/-3.36 0.002
Fl
iiolumiavaoadeaunsilon
(%)
ANNAYEATIEIUTIHU VDY 0.17+/-0.03 0.17+/-0.01 0.2+/-0.02 0.21+/-0.02 0.023
9
Walaresunanaeiimiingla
oI ea 193 WA UHTTATY
R AR RI )
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ueug i 1 naaewamsAninmasnNuAunaoaioauasloaialae right ventricular systolic pressure (RVSP)

namsaneszuylaioulania (hemodynamic studies)

RVSP (mmHg)

P <0.001 P 0.009
60 | |
|1
- 48.38
20 38.77
P >0.05

I I —
30 [ [
- 18.67 18.26 |—3}
10 —

0

m Normoxia-Im @ Normoxia-C [JCIH-C [ CIH-Im

URUART 2 1EAINANIANYIAURAEANAUNADATOALAL (mean arterial pressure) 1NN ANYITZ VU AR

Tatia (hemodynamic studies)

Mean arterial pressure

(mmHg)

115

110

105

100

95

90

85

P 0.034

110

P 0.062

P 0.028

97

94

m Normoxia-lm @ Normoxia-C DO CIH-C [ CIH-Im
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aa ] { o v o A
uHunRA 3 HEAIHANIANYIAURDIENTINMIIAUYDINITY (heart rate) 9nMANEISZ U IHaRouTara (hemo-

dynamic studies)

P 0.004 P 0.028

427

420

400

P>0.05 384

380 —

360

340

Heart rate (beat/min)

320

® Normoxia-Im ® Normoxia-C DO CIH-C OCIH-Im

1 1 $ @ :’, Y X @ . .
ue U 4 LaawamsAnIAURAsANUHIEIveIFUNaWIo lumTaAdoAlAd/en (medial wall thick-

ness of pulmonary artery, diameter 50-100 micron)

P 0.001 P 0.019

I
35 3

30 276

25

20

15

10

Medial wall thickness (%)

m Normoxia-Im @ Normoxia-C O CIH-C OCIH-Im
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. ' ! o ¥ H o v '
uwu{]ﬁﬁ 5 L!,’dmNamiﬁﬂy1ﬂ1m§ﬂmmﬁmﬂlmN‘LNﬂmmﬁﬂmmﬁﬂ%wmmmw (ratio of mean Weight of

right ventricle weight to left ventricle plus septum weight)

P 0.08 P 0.847

0.25

P >0.05

[

0.2

0.21

e
N

0.15

=
=

Mean Weight Ration of
RV to LV plus Septum
;

B Normoxia-Im B Normoxia-C DO CIH-C OCIH-Im

0.17 0.17

4

519N 4 LAAINANITANYINGIAA phosphorylation Y84 PDGFR-Beta 1#ioUN U314 PDGFR-Beta 11411

TWMUNAUNGUHYLTN

Phospho-PDGFR-Beta/Total
PDGFR-Beta

0.152+/-0.049

M3ANYINSINA phosphorylation Vo4 g normoxia g CTH gy CIH 1050 | P value
PDGFR-Beta (mean +/- 2SD) nlailasuen imatinib nlailasuen imatinib &1 imatinib
0.193 +/-0.019 27.6+/-3.36 0.26

MW 1 1AAINITATIINI western blot INDANHINTIAA phosphorylation U893 PDGFR-Beta
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a v a 4
ﬁ§ﬂﬂﬁﬂ153§]ﬂ 'ﬂcﬂﬂinlwﬁ agvata vy
o a I 1 o
HUDIIADIANIZVIABNTFIV U LB T AL
¥ 2
Auan1zlnAoe19ne1iiea13959 (chronic intermittent
o Y Aa
hypoxia model, CIH) mmiﬂﬂﬂwwguimﬂﬂmax
o v A 2
anuaurasaaeauasloagala mInmsiuiuYe
ANuAurasaaeaualleanialag right ventricular
systolic pressure 989N HodAYNaDA IS sLITieN
o 1 d' 1 o d‘dm’ a a
nunguryusnegluuiaesnmMmyeangullng
A’ﬁ 2 4 a
(normoxia) HNNUULEAY MIlasuulasnianes
! 4 v
IevearasaaaLadlleaFIinIHIIAIVUYBITY
P 4 o o
il lumisvaoadonadtlen azMINIUNAIVA
v A v o y Vg o a
nanilonesialadlsynasiidudnyusnianes
Inanulunzainan
' A ° Ay Yo
nquryusnieglunuusiaes CIH R lasuen
imatinib 1IAMIARE NV NANNS U aARDALAL DA
Y ' '
uiuFuReIt L ualmdnnguryusnitoglunuy
o Ay W Yo T A v o W
$1m09 CIH Milasuen imatinib ed1eiidedingnig
v v
AR TINDINANWNANTINGINTANUUUIAIVDIFU
4 dy o A A Y T '
nauiielumiiaviaeaaoauasleanuosninasy
o & ! v v o
R8I0 a1 11en imatinib A131508VHINT
nlasuulasvesnnusuriasadoauadlloauazann
aa Y a 1
NUNNTING1vINaoaaaaIloalasss aiuna
aa v o ™y ~ Y A a
ManesIevearie i lvilsuniuunlnuhnzinams
o o Y i o v ' '
nindvesntianawiionlaviesarsvnlunqumy
~ ! o 1 o k4
usniodlunuusaes CIH uaMsHUIUBINIINA 1Y
9
e ladsnanddinuanuuandameadaninngu
d' [l o d'dml a a
nyusnieglunuuiiaesninwesndaulnd (nor-
Y '
moxia) IINNINGUHYLINHRYIULDUT a0 CIH M3
Yo o o Y 4
1@5Ue1 imatinib AWLANNHUIGIVOINITINA IO
o Y ' Vo H '
walaesanunhinanaenulunaesngu
wamsasulasueanising phosphorylation
v Y
Y94 PDGFR-Beta WUI1HASIANNUYUUDINTLAA
nszuIuMIaInanlunguryusniedlunuuiias

' v Y
CIH oS ouiiouiuauiiod10619a1uaNaY (neg-
4 a
ative control) 112 N5 1181 imatinib MINANTEUIUMS
4 1 oAy Yo 1o 1
phosphorylation Uoenngulilasuen uadsliny
ANULANANNNADA
=2 = [ @ o
msanelueda nuanuduiiusvesnaln
MIAITYQIUFIUNI PDGFR AUNSITANULTAVDI
pulmonary arterial hypertension L{@¢ chronic hypoxia Tu
o VA a A Ao A
dainaae’™ ' Ao snInauuAg U wesnuiia
YoInzANNAUnasadeauasoagalunaazngy
Vo o 7 Vo
Tinondinalnmsdedgyarassduead nuanaianu
a0 a = A s
ponlmunensiuia msAnuiTegnesnuuuaLd
=2 A a '3 v o & '
Wumsdnwsaiiigaianuduiuiszrinnaln
VYBINMIENdYYIVUHIY PDGFR AUIMINANIIZAIN
ﬁuﬁaamﬁammqqqmﬂﬁmaz chronic intermittent
Y 4 Fo 3 ]
hypoxia 181581 imatinib 1NeoongNFdUdINITa
F
dyouaIna1n uazAny1e1@WIT0dueIN1g
d' = a
asundasmeszuulvaioulafiauaznis
wasuutlasnaneriinevesszuuialanazvaoa
A Y A = = '
neauastlealansell Gawamsanuinudi nalams
[ Il = A £ @ Ao A
ARy MY PDGER UAMINEIUDINUNNT A 1iln
YyoanMzANNAUnasadoauasloagiluaning
chronic intermittent hypoxia ANANSANEINNE?
E4 9
VNAY
22 e .
el M3 linuaNuLAnA19YR NS
a & o v XA o v )
inamalasunlasvesniisnaiionalavosuna
seomamfuamgilinuanuuanaisvesnanis
1 ~ Il o 3 Ay ¥
Anulunguryusnieglunuusiaes CIH i lae
W Y 4
nazlilaen imatinib 1199910528211 1V0IMITANYN
. ~ A oq¥ ¥ A o v !
o liuiisane vz lind e laiosunas
a $ 4
namslasuntladla
= o o Aq ¥
msane lunuuiiaesdainaassnlyas
{ oq9 a o
monocrotaline Vel IRAN IZANNAUVROAIADA

Llﬂﬂﬂﬂﬂq 1 (monocrotaline-induced pulmonary arterial
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hypertension) U89 Schermuly HasaMe nuNmslien
imatinib @111302AMINA phosphorylation Y83 PDG-
FR-Beta 1@ t1azmaveanisanulunuusiaed chronic
hypoxia B uamadend vonantuda &
fiM3ANYIYea Chen EY tazaaiz  finunudusiug
52117119012 hypoxia tagmsdsdaaariunaln
PDGFR §aiiumsAnuiiseenuuiionsiomsda
Ay PDGFR Twavesmsdusemsiaeulas
vosszadoulafiauaznesineveaiionelon
waztialy fusinnalnmsdusavesen imatinib wiel)
LAZNAMIANEINDIN UMSIAA phosphorylation VD4
PDGFR-Beta anad uadalinuanuuanaan1eana
f105110v0eHaN AN 010RR1aIT0991NeN ima-
tinib ‘ﬁﬁmﬁﬂynﬂu Tyrosine kinase inhibitors “ﬁ’f)’f)ﬂ
qw%aﬁugqmsddﬁmutgm“lg{wmnwmﬂﬂa‘ln"léﬁm' BCR-
ABL, c-kit 1182 PDGFR-Beta é’]’aﬂguué’a WAUBINIG

@

= & = s v o & '
ANHIUDIVUANUNYIVOININNITYVYINITAITY I

[

' A & = o
muﬂablnau HINNIYDI E]'lilﬂ\iuﬂﬁhlﬂﬂ'lﬁﬁﬂﬁﬂlm']ﬂ!

oo

1
~

HIUNAINDUUDNINIIBIN PDGFR-Beta NUAIY
A v Ao a o
NEIVBINGITANLAVINIIEANVA U ADALADALAL
A Yoo Y v
YoageananzigiteassmsAnyInig
° .. . . { 9
1UV1909 chronic intermittent hypoxia ﬁl’d
Y
av o a Y, o
AMeoanuuuiuimmuguimesesngulnimsady
' Y . I v A o
MINIANVDMNHUAIDIAUTITNITDIADIANIL
a 3| 1 Y
mynavenduilugvesgihelsanganislovas
o Y 1A A
waunaula uariieannmsnasunasvesszuylva
Y
Agulatia lagmnizriasaasanaleananianegnn
HAZWIFANIN DIVUAANAUNADUUBNINTIDINAS
a 3| 1 1 H o
V1900nFR LYY Msndsuuilasvesnnuay
Tusegen niemsasuniainiaszyulszain
onlulianinaszrIemsganielaneuueUHAY &9
v F4
HUVIIA0INeALUVIUNN W EUITT18D9A1IL AT
= o 1 Sl:zl
nlasuutlasdananlanavua

Taoaginalnmsdedynuriunie PDGF
[ = A Y @ a o
WelianenvestumsnanMzaNuAuiasaion
LLﬂQ'ﬂﬁlﬂq 99U118911910 chronic intermittent hypoxia
Y
VOLAUDIUE
E4 . .. = S t4
- M3 11181 imatinib TumsAneinems e
4 Aq Y Y
mM411A (oral gavage) tiae1nenilslumsanlslu
o d A v
sUupAs (tablet) Haziimazaeii iipennde
o w A 1 =l ~ = Y
e liansneT sl lagmsnamwiniavasa
A A 9 Yo & Y a A a
eaIereanedla deiuual Ysunaeerniilsum
Ay A ' v v
aliasnluudazsevveamslvien uazmslienluuig
A A a " Y . Y =
ATINHYINGANTTUADAIUNITLHINMI N1 99019
I o Aa 1 1% = Y am A
Fuiladeiiinademsanamsaneila 33maudly fe
a ~ a A Y
maasouniiluasuigninannsalinimaea
o 1 4 o a
oA oN1FINeLaraIsaRIMuAlS e
Hq : Sy v o
lunaazasdlasdragnaoanaziiug
Y
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Hranardus la lunsdingiheoinii, wivieaimse
= A Y Yy Y A o
imsnaougiedilae eenusnvogilreie i
o w A a Y 9 o w
menianioasrauay gilevzgnlimsinie
F a o Ao F
AOBNTFIIUUBNHHDIINUNUMTTNEINT M UA )
aw f a1 S =
TuauAteieliveliadaiseazidealunanuin
YoyaNugIUMInaiNIazMIANMINKE
y 3 o 9 Y 1 aw
HAWINTUAD UM RO NET 1819159130
v wa o
uadazimsnunilszinnaznsseioy uaziing
% Y PR
Tufinveyaverilieswds 01y, e, BMI, STOP-
BANG score, HAN3A3193RMeNNIzUVsEamMuIaL
HANIATINNNTIFING UNIATaanNguDUMS
I < ' o ' ' v
wiglatlunar 1 1 luaneumsianiianguuaznns
o o ¥ a Y . . .
VIUANIYDDNYIIUAIY respiratory inductive plethys-
] ER E3
mography (RIP) L413 subtype ﬂl@ﬂ@ﬂ?ﬂ!ﬁmﬁﬁ)ﬂﬁum
= a @ Y
AVINIUNTUANEUNAAIY modified TOAST classifi-
cation” $193180198A 1UNANUINANUTULIIVDI]5A

! (10,11 it :
111199173 NIHSS score* " Tn8A21343 11139108 (minor)

A Y A 9
A9 1-4 uay 1J1una1a(moderate) D score 5-14 LA
A v 2
LAY IULIY (severe) AD 15 uanvuh) anuansaly
a @ o w Y
miﬂsznwﬂﬁmﬁumsﬂimnugﬂiﬁﬂzuuumu

12 g uNNINesEVVYsEa M (neuro-

Barthel index
Y
logical disability) gﬂ“lﬂﬂmuumu Modified Rankin
v A v q ¥ &
Scale" 151 1¥a1dmnU5uln 183U (simplified
3) v A A A ﬂ
scale)” Tumsuianuivosauosviaonooniy
< ]
vaan, nanatazlng
AMANudNAIveteenFIulUAea (oxygen
saturation #38 Sp02) 1ag ODI ¥ TULTAVBINMS
19 a Y
INYIEYNATIIAANINAIY WristOx pulse oximeter 151
1 a o 3 ] o
HImsBnsIzHeantilu 3 ¥291a1 Ao 1AINANIU
= A = g)’
(08:00 D420:00), IAINANAU (20:00 4 08:00) LLASN
o o Y Yo &
Tu (24 ¥1u9) veyavzlasumsainiivanasuu
Aa a 4
AaNNAMeT AT 1zHAIeweIIF nVISION version
. . . v oA dy A a
6.3j (Nonin Medical, Inc.) A¥UUITNIILNUDONHIIU
luidenanas (oxygen desaturation index N30 ODI) o
v v g 1l
AUNAY TIUIUATIAOFITNINTZAD oxygen saturation
N . 1w ¥ <
ana3d1INI1AT baseline MAAIUNINY 4% Yuliiilu
2 a X i :
natdaua 10 IHTUY" luvazianunsesves
AUDUAIVDIDBNFIIU (Oxygen desaturation) A
. SR & 3
oxygen saturation M40 90% 1uaiuiu 3 WYY
1y w5e Oxygen saturation 71071 85%
WamM3AnNE
HAANTHEN (primary outcome) Ao ODI
o @ ' a
HWAANT 303 (secondary outcome) Ao AUNDVDY oxygen
saturation LLAZA oxygen saturation ﬁ@hﬁq A (lowest
oxygen saturation) 55 W19 IUUTNVOINITTNYI, 1UIU
9 1 v
voR1) 2891l oxygen desaturation, T08AZVDIIA AL AY
e oxygen desaturation (percentage of cumulative time
of oxygen desaturation), M31asunlasve a1 NIHSS
do da g
MundavesmsueulsimeuianieIunesnainlse
d’l v 1w =K 1 o P a
nwena ununiulaundanen) uaziugilen
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N IYIMANS

T NTHSS A3u daud 4 uduily (Lﬂuﬁwﬂﬁﬁuﬁu
iz'ﬂﬂﬂﬁzﬁWWﬁﬁﬁﬂﬁ1ﬁmﬂNﬂ§ﬁﬂ)miﬁﬂ‘kﬂﬁl]’lg{%u
MIDYNUAVINAULATIUNITITOTTTNYDIAULLNNY
ARSI (i} IRB 436/59)
MIIATZHMIa0A

FIMUINVLIARIBEN (sample size) AIETT
Bonferroni adjustmentvl{:{!ﬂuﬂ’ej:nag 10 AU Tagiin 80%
powerﬁ%uanmwmmnmﬁwiw 3 NANAIY two-sid-
ed alpha level # 0.05 Taemstszanaanaiiedia
ﬁmmﬂ%}agamﬂmsﬁﬂmmm Roffe ltazAML filtang

Y2 a1 4 ' { o
TMifin ARasIANNUANA1IYBY ODI NANAK IS

2 o - o
IHuRonaNIAUIRDUNAL

4
susuumesmslaiaUng

a7n RIP monitoring

Hypoxemia

Ao 3 uazﬁ'amﬁmmummgmmﬂiuﬂfcjuﬁa 2
Fulsdoiiiog (continuous variable) 9%
SWUQWHlﬂum mean (SD) %30 median (25 percentile,
75 percentile) nazanls iafﬂf‘l’qlu (categorical variable)
vrgrenuiudiuan, dadruniesesazmanlieu
foudausaenioasz131e3 nguld one-way ANOVA
%30 Kruskal-Wallis H test M314/3susiieudiuilsae
(199521919 2 ngu1% Mann-Whitney U test i1 p-value
#1190 0.05 (2-tailed) feniivdediAgneada ms
JinTeHmeadalydllsunsy SPSS version 17

dadusumu

1. 2y

2. AnusuuTITaNlse

3. Tsasmduy

4 MTINENTINIUY 1U Mo e

- am pxygen desaturation index

wristOx {dfunisina oxygen
saturaton parameters saufis

1. ODI
2. Mean SpO:
3. Nadir oxygen desaturation

4. Percentage of cumulative
time of oxygen desaturation

Interventions:
- Control (room air oxygen)
- Low flow oxygen therapy

- High flow oxygen therapy

A4

J w sl -
- aaanwuithonil oxygen desaturation

v
Neurological outcome

ode o
fiul 7 vasmauaulsmenna
wiolunduthu

Taeiadu NIHSS, Modified
Rankin Scale waz Barthel index

sUiT 1 nsouAwARlumTITY
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=
WNanN1IFNH
Recruitment
o Yoy 4 A = = @
112!1]’JEJIﬁﬂlﬁu!ﬁﬂﬂﬁﬂ@ﬂﬁ‘ﬂlﬂﬂ‘UWﬁu
A Yo o >
JHUA 192 ﬂuﬂl‘lﬂillﬂﬁﬁﬂislﬂu stroke unit §1NLL6)

See

= A = a Y
UNITNYIAY 2559 DUADUNUINY 2560 Iﬂﬂll@ﬂﬁlﬂ

BN

A Y P o A Y v
drua 30 ﬂ“Ll‘V]L"U'lLﬂm"VlGluﬂﬁﬂﬂmﬂﬂﬁﬂ'f]ﬂmﬂfﬂi

b See

1

Anvgrudsunuguesmilu 3 ngu Ae ngualuqw
1 3 Y
QU low flow oxygen LagNQN high flow oxygen A8

o ' o { Y. '

8n31a9u 1:1:1 danmi 2 g1)e 1 aulunqu high flow
4 @ Y ' o

oxygen"’lJ?J‘I/iEgﬂmﬁGleﬁiﬂEM’JEJ oxygen NOUNTUUA

A Y Y 1 Y A a 3 9

iosnnganluguavisvmzlnases Imanuveya
9 4

nszuvlszangiiououlsaneruiansuwil

dthy 192 nwitigsunisinenlu
st{oke unit singnamINSAnn
Paus ASNGIAN 2559 - fiuiAN 2560

o 4 A o 1 =] £
dla1n Taelions113 dropout 0% oe13l5NAW Voya
Y 1
UDJ oxygen saturation Tu @ﬂwﬂqn high flow oxygen
1 audimsvamelluidrunnilymmanainves
A A
GELNT)
Y g Y aa
Yoy aNHF IHIAZ VYA NI9AANN
v i v aa o
Yoyail JIuLazYoaN AN Ay

A 9 , 4 ' v
mM39d 1 ghednnnnis 3 nau Wumesne §
| ' = ' Y 9 4
12891n0gW low flow oxygen J01gAOUVINUDHIND
nfSeuiisununguan STOPBANG score liiauin

A yy 9y A Y &
Usziula Tugilreuiesauiesningiresienug

' A v agy 1YY 9 "o

Tignnsodeaslanazananhizveyavesgihamuny
ad = 1 1 o 1 d’l
Hgthenilsasuae awe i wmu 12510 40%)

162 swpnsipoonfoumsdng
10 swiduasosnaidiosdins (TIA)
25 swii onset waufu 72 J‘f&m
48 swiinmsdouusiwanauiiokuunio
e liflunse 4
47 swiian NIHSS wiouain 5

Y

v

7 swie OSA
4swiigovedlumsit oxygen
8 swpeldviodhumnida

At 30 Auilighinawsidmiimsing

§ swiimedvauisuwau (Deliium)
5 swiivs Wiulsadudonauiivua
dafiamsdouusesdiiny

3 swifiasmsinmsdne

Y

\ 4

A

105w 109w
NANALUAY Low flow oxygen

105w
High flow oxygen

Y

1 nwvanyaldaynsaisio
- .
asnsdnliavauy

30 nuihthgmaensitaya

SUN 2 unnmmuangiunoumsamdanstwuazuinaulumsang
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PNYIMaAn3

{ o i v aa
ﬂ151\1ﬁ 1 aﬂymxﬁugmuamamvamﬂﬂauﬂ

Demographic data Control Low flow oxygen | High flow oxygen
{n=10) (n=10) (n=10)
wdgw, n (%) 7(70%) 8(80%) 6(60%)
21 (U), mean (SD) 66.8 (12.5) 593 (11.7) 70.8 (9.7)
Auae (cm), mean (SD) 163.6 (9.7) 168.1 (7.8) 1585 (7.8)
wwin (kg), mean (SD) 619 (11.9) 73.6 (8.6) 67.1(11.2)
BMI (kg/m?), mean (SD) 23.7 (2.9) 26.0(24) 26.7 (4.1)
\Ausauiema (cm), mean (SD) 356 (3.2) 390 (4.2) 38.8 (4.3)
Modified Mallampati, n (%)
1 0 (0%) 0 (0%) 0 (0%)
2 1(10%) 0 (0%) 1 (10%)
3 5 (50%) 5 (50%) 3 (30%)
= 3 (30%) 2 (20%) 4 (40%)
Liasnsausuinds 1(10%) 3 (30%) 2 (20%)
STOPBANG, n (%)
0-2 3 (30%) 1 (10%) 1(10%)
3-4 6 (60%) 7 (70%) 5 (50%)
Ligunsnusuindla 1(10%) 2 (20%) 4 (40%)
Tsas2u, n (%)
Luisilsasw 0 (0%) 0 (0%) 0 (0%)
W 3 (30%) 3 (30%) 6 (60%)
anusulannge 9 (90%) 9 (90%) 6 (60%)
losiudufonas 6 (60%) 2 (20%) 7 (70%)
lanuisose Z 1(10%) 0 (0%) 1(10%)
anwidaisivudunis 1 (10%) 2 (20%) 0 (0%)
Tsavflavaifosuataula 2 (20%) 1(10%) 2 (20%)
AwiAonauosivias 2 (20%) 1 (10%) 2 (20%)
fouaNsUUURA M
mTOAST classification, n (%)
Atherothrombotic stroke 2 (20%) 3 (30%) 5 (50%)
Cardioembolic stroke 3 (30%) 2 (20%) 2 (20%)
Lacunar stroke 1(10%) 2 (20%) 1(10%)
Unknown 4 (40%) 3 (30%) 2 (20%)
Infarct size, n (%)
@#n (small) 6 (60%) 4 (40%) 4 (40%)
nae (medium) 3 (30%) 4 (40%) 4 (40%)
Tnny (large) 1 (10%) 2 (20%) 2 (20%)
stupnAInees stroke onset audesn. 9.8[4.0,17.0] 48[3.5,150] 35[3.0,22.0]
(df7ls14), median [P25,P75]
srpnaTAess stroke onset aufensau 50 (16) 38 (22) 45 (18)
whnsane (d3l4), mean (SD)
NIHSS ns nawisue iusw.? mean (SD) 10.2 (4.2) 114 (6.5) 13.0 (4.6)
NIHSS ns naiviiasau, mean (SD) 89(47) 116 (6.2) 114 (44)
NIHSS m A wvnasds > 15 ams, n (%) 1 (10%) 2 (20%) 1(10%)
Modified Rankin Scale*, median 434 4[45] 4 [3,5]
[P25,P75]
Barthel Index*, mean (SD) 46.0 (20.8) 445 (24.5) 36.0 (26.5)
suupumsmisla, n (%)
und 6 (60%) 5 (50%) 5 (50%)
Cheyne-Stokes and Cheyne- 2 (20%) 2 (20%) 3 (30%)
Stokes variant
Suq ® 2 (20%) 3 (30%) 2 (20%)

v 9

B NIHSS: mma;uuiwmmu Lﬁﬂﬂﬁuﬂﬂa‘ﬂ (Hoy 1-4, ‘ﬂTLlﬂ’s’lN 5-14 LHAZTULUIN >15)
a o o Yy oA A o v ' 'Y § F%

* Barthel index: mmam15a1umamnmmﬂ5mnu Qﬂ’m‘nam15amnmm”lﬂnﬂamﬂﬂﬂ"lmmﬁawnaﬂ%z"lﬂﬂzuuu

v
100 Ly

2 A a " . 1~ .
# Modified Rankin Scale: 1111135 m31 52131 Tng51m0619918U94 function 1ne 0 ﬂzuuumﬁﬂnummi g 5 ﬂzuuumﬁaﬁ

severe disability

S 3 Uuyums ma‘lﬂﬁuq 5904 obstructive apnea, central apnea %30 abdominal paradox
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o A o v S
ANNAUTaNAT 24 518 (80%) Tanalanoauudunad
(atrial fibrillation) 3 318 (10%) Isaralavadenuay

Qy o IS Y A
Tsnauriale 5519 (16.7%) uaznal uidu laeaduod
= = o T @ I a Y
Aumeunauamenaudulnanal 5 519 (16.7%)

4 [ T
AurgUeNTIIaATNOIAUAIU YA atherothrombosis
v, ! Ao 1 Yy Aol 4
wilelunquaiuguiidadiuvesvesgireninum
ADIVIAADAVUIALAN (smallsized infarction) qamﬁ
4 A 1 Y J 1 4 = 1% 1
uaz NIHSS eaeusugugihediniuiefeuniungy
4 J = :‘/ 1 A o Y
DU ANNAYIAIAIA stroke onset IUDUTHANHT oY
' 9 ' A
Ngu low flow oxygen HOENIINGUIU UONIMTBIIN
Y 1
wilelungu high flow oxygen AN INIDIUMS
a o o w 4 2
szneunainsdsziriuilelviaziuuniy Barthel
3 v Y A Ay, g Vo
index Hoongionguou Igthadanulasundals
A A . Y =
auLaeA (thrombolytic agent) gg‘ﬂ'm 16 519 (53.3%) U
slvuumsmelailng 7 518 (23.3%) Nzluvums
melauuy Cheyne-Stokes Ll8g Cheyne-Stokes variant

HaaNsvian

Aif5e3 1109 ODI 24 FaTuaveanguaILay
719 5.0 [2.2,8.4] "llﬂﬁmj:ll low flow oxygen Ao 1.1
[0.6,1.8] 11z YBINGW high flow oxygen 7D 6.2 [2.3,7.7]
(p=0.002) Ai5Eg LYY ODI 24 H7Tualungu low
ﬂowoxygenLmﬂ@iNﬂEiNﬁﬁEJﬁ1ﬁﬂJLﬁ.mﬂ?iEJTJLﬁEI‘]JfﬁJ
AGUAIVANLAZNGN high flow oxygen (p=0.001 LAz
0.005 AuAIsY) uailon3ouion opI 24 $2Tua
FLHINNGUAILANUAZNGY high flow oxygen WU
lifinnuuanaiaii (p=0.91) ATFg LU ODI 1A
naneTuaznananauianvasll utuimafediy
ODI 24 2114 iwazﬁaﬂéuq YOINATNENANAWARA

Tug1i 3-5 nazansnan 2

U 3 wadwshan (0D 24 o)

200

p=091 ]

(5

I p=o.ool

1504

1007

24-hr ODI

504

_L p=0.002"

T
control

L
ow-flaw axygen

Group

T
Fagh-flow oxygen
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Uit 4 waawsnan (ODI nawu)
50 ] p=0.472 ]
p = 0.002 ‘2
200 | ot
=] . o.1n—|
O 150
s -
E
= 12
= o
-l
100
50
. ;ov;vd wam" cxygen w»n—.«: oxygen
Group
Ui 5 waawsnan (ODI nawdu)
l— pa.Wﬁ
3004
l—pzo.ou‘—l
'—p =o.oo5‘—[
§ 200
o
£
B
£
=
c
1004 b4
.
D p=0015*
r T 51 % T
contrel low-Tow oxygen hNgh-flow cxygen
Group
A15199 2 Oxygen desaturation index
ODI Control Low flow oxygen High flow oxygen p-value
(n=10) (n=10) (n=10)
24 %119, median [P25,P75] 5.0[2.2,8.4] 1.1[0.6,1.8] 6.2[2.3,7.7] 0.002*
181994, median [P25,P75] 4.2[1.9,5.7] 1.2[0.5,1.7] 2.9[0.8,6.0] 0.015*
ﬂawﬁu, median [P25,P75] 5.3[2.7,12.4] 0.7[0.4,0.9] 5.7[4.0,10.1] 0.001*
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HaaNS 304

A5O3 1UY0IA IR BUDINIWOUFIVDS
PONFIIU (SpO,) YOINGUAIUAU AD 96.1% [94.4,96.6]
"’UENﬂEjll low flow oxygen Ao 97.6% [97.2,98.0] uag
"UfNﬂ’c]:ll high flow oxygen A9 97.2% [96.1,97.6]
(p=0.033 dlonfSpuienszria 3 nqu, p=0.204 o
TeuMeDI21 119N high flow oxygen LA low flow
oxygen, p=0.075 Lfimﬂ%mﬁamwiwmfju high flow
oxygen LAZNFUAIUANIAZ p=0.020 dionSouiion
5¥M319NG1 low flow oxygen HAZNGUAILAN) 1 SpO,
S1iigalunainanauvesnguaiuguie 73.0%
[68.0,74.0] ¥99nqN low flow oxygen AD 82.0%
[77.0,83.0] 1azv0ngu high flow oxygen AD 72.0%
[69.0,79.0] (p=0.017 tilenSouiflousznng 3 nqu,
p=0.06 1o JFeuMeusz1Iangw high flow oxygen
1a low flow oxygen, p=0.82 tijonfiouiieusznin
A9 high flow oxygen HAZNQUAIVANLAZ p=0.003 il
TeuMeuIzHI1Ngu low flow oxygen Lagngu
auny) hilianuuanaediiidediAyneadaves
A1 Spo, Sritgalunanatsuuasanen 24 $alue
3314:51@93‘13281%@ 3 ngu SuRTheiT oxygen desat-
uration 1 9 318 (90%) TUAGUAIVAN, 6 318 (60%) 11
NQW low flow oxygen LAz 6 318 (60%) 1uNqy high
flow oxygen “T;Q"llllﬁﬂ’le@]ﬂﬁ'NﬂﬂlNﬁﬁﬂﬁ1ﬁﬂJ
321193 N (p=0.315) Adppazynananazauiing
oxygen desaturation (SpO2 <90%) Turanainaleiu
0 2.5% [0.4,7.3] Tunquaruaw, 0.35% [0.1,0.8] Tu
ﬂfjiJ low flow oxygen 1ag 0.6% [0.2,1.2] Glumju high
flow oxygen (p=0.035 tilofSouiousening 3 ngu,
p=0.47 Lﬁmﬂ%‘ﬂmﬁﬂmwiwﬂtju high flow oxygen
18 low flow oxygen, p=0.034 iiien/Feifieuszning
QW high flow oxygen HAZNGUAIUANIAL p=0.026 e
FeuMeuIzHINNgu low flow oxygen HazNGY

A Y [ U Y Y (=}
AUAY) Uenmilonnveyananainuaubifinaw
R AV I AL G R R E RSV REGIRTER SpO,
1 PR 3 1w A
5EnINETENIEUNgUAINIT 1N 3
oA v o A
AURAgYDWAN NIHSS & nanimsgquithe
19 8.9 (4.7) Tunguauaw, 11.6 (6.2) Tungu low flow
oxygen Uag 11.4 (4.4) 1uﬂi]:3J high flow oxygen 1o
a a £ o 4 ' a =
Aaauldnuitsdiart wua NIHSS wlasunilas
4
1 Y
Yulungu low flow oxygen Ao anad 3 [0,6] AL LAz
' k4 4
nN§W high flow oxygen 1o aAAY 1.5 1 [0,2] AN 10
= @ T A A é’ Y
MeUAUNGUAIVAN AB -0.5 [-2,0] (WY TU 0.5) LAY
A4 oo . . 4
(p=0.011 tpnf381INEUTENIN 3 NYW, p=0.247 1D
nfFeunensznIangu high flow oxygen 11ag low flow
oxygen, p=0.039 tio1/3o1fen3211319ngW high flow
oxygen AZNGUAILANIAY p=0.005 1Hon/Touiiey
521INNGY low flow oxygen HATNGUAIUAY) A1
clinically significant improvement U893 NIHSS il
o v { ' Vo
dlad (Mmsanasueauan NIHSS Hunnmseminy
v A o b 1 A
4 uAauloo DAY baseline) W WULINNIINGUDN
91 ' o = '
Tugihengu low flow oxygen danaaslugiin 7 ed19ls
< (=Y 1 '
naw Tulianuuana19ueA1 Modified Rankin Scale
1ag Barthel index ftasunilaslsenieaungy
2 A 1 v k4
s19azdeadu Juudradnsnieszuulszain’a
9 = = d'
ueraallugli 6 uaz 7 99wdemrsad 4
Compliance
9 & ' . a
W1evi193161unGY high flow oxygen 1/{1as
v N ) o ' ' ' Y
mslsgUnsaided 1 FrluandaninmIguuianguuad
A Y A Yy A a2
1IN ANTEAIADIIYN Wi IeNmanTianualy
oAy Y a Vo a <
nguitlasengnulasuesndinunsy 72 Falueau
Y v Ay Yo A & '
TsTanealifigthelunquitlasuoenagnunsdesngy
Ao g Y = A o a
nduiuaoalinsindnsims inavesoondinunse
1 12 Yy ' A Yo
Fromsgly wazlifigihelunquatuauilasuns
4 a 1
Tnoongauluszritemsanu
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M5199 3 Hane oxygen saturation
Saturation parameters Control Low flow oxygen | High flow oxygen p-
(n=10) (n=10) (n=10) value
aaau SpO: (%), 24 daun 96.1 [944966] | 976[97.2980] | 97.2[96.1,976] | 0.033"
median [P25,P75] ERr L 96.3 [94.097.5]) 97.5 [96.7,98.0] 97.6 [96.4,98.3] 0.060
nANER 95.4 [94 996.3] 97.7 [974,98.0] 96.3 [95.8,97.0] 0.005*
Sp02 mian (%), 24 <l 69.0 [56.0,73.0] 76.0 [61.0,81.0] 71.0 [65.0,79.0] 0.586
median [P25,P75] AAWIL 74.0 [56.0,80,0] 80.0 [61.0,86.0] 80.0 [65.0,83.0] 0.233
AANER 73.0 [68.0,74.0] 82.0[77.0,83.0] 72.0 [69.0,79.0] 0.017*
Tc <90%*, uW, 24 Al 21.1 [7.1,62.2]) 5.7 [47,10.5] 17.1[34,25.0] 0.309
median [P25,P75] AN 98 [2.9, 293] 23[0742] 45[08,85] 0.042*
AANEAR 6.1[1.7,32.9] 0.7 [03,6.7] 9.0 [1.3,25.0] 0.175
Tc <85%%, um, 24 daun 5.1[1.5,29.9] 221[06,35] 6.1 [0.8,8.8] 0313
median [P25,P75] A 48[1.0,94] 03[0,2.8] 0.9[0.1,45] 0.055
AANEN 2.2 [0.3,20.5]) 04 [02,05] 19[0242] 0244
s wuukthudiil oxygen desaturation, 9 (90%) 6 (60%) 6 (60%) 0.315
n (%)
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Abstract

Purpose Our objective was to compare the diagnostic
performance of glycated hemoglobin (HbAlc), GA, and
fasting plasma glucose (FPG) for the diagnosis of GDM.
Methods Women at their late second or early third trimes-
ters seen from October 2011 to April 2012 were studied.
GDM was diagnosed based on oral glucose tolerance test
results, and GA and HbAlc were measured at the same
time. Patients were divided into two groups (with and with-
out GDM), and areas under the receiver-operating charac-
teristic curves (AUCs) were calculated to determine the
diagnostic value of FPG, GA, and HbAlc.

Results A total of 698 women were included, of which
232 (33.2%) had GDM. Overall, FPG had the highest AUC
for the detection of GDM, and was significantly higher than
that of GA (0.692 vs. 0.568, p<0.001) and HbAlc (0.692
vs. 0.619, p=0.014). The AUC of FPG was significantly
greater than that of GA and HbAlc. At 24-28 weeks’ ges-
tation, the AUCs of FPG were significantly greater than
those of GA and HbAlc.

Conclusions These results do not support the use of GA
as a screening tool for GDM.

Electronic supplementary material The online version of this
article (doi:10.1007/s40618-016-0605-7) contains supplementary
material, which is available to authorized users.

P4 Minfang Tao
taomf@sjtu.edu.cn

Department of Obstetrics and Gynecology, Shanghai 6th
People’s Hospital, No 600 Yishan Road, Shanghai 200233,
China

Keywords Fasting plasma glucose - Gestational diabetes
mellitus - Glycated albumin - Glycated hemoglobin -
Pregnancy

Introduction

Gestational diabetes mellitus (GDM), characterized by glu-
cose intolerance that is first recognized during pregnancy,
is associated with increased risks of macrosomia, shoulder
dystocia and birth injuries, Cesarean delivery, premature
delivery, and preeclampsia [1]. Furthermore, women with a
history of GDM have been shown to have elevated catalase
levels which positively correlate with glucose intolerance
[2], and a tenfold increased risk of developing diabetes in
the 10-20 years following pregnancy [3]. Children of moth-
ers with GDM have an eightfold increased risk of develop-
ing type-2 DM during their lifetime [4]. The incidence of
GDM has increased with the increasing rates of obesity and
diabetes seen worldwide [5, 6], and new diagnostic crite-
ria will result in GDM being diagnosed in approximately
18% of all pregnancies [7]. The diagnosis of GDM, how-
ever, is hampered by different criteria used internationally
and across different institutions within the same country
[8-10]. Furthermore, as pregnancy outcomes are worse for
women with overt DM than for those with GDM, the World
Health Organization (WHO) divides hyperglycemia in
pregnancy as DM either preceding or first discovered dur-
ing pregnancy, and GDM, i.e., hyperglycemia during preg-
nancy which resolves after pregnancy [11].

GDM is generally diagnosed with an oral glucose toler-
ance test, either as a 1- or 2-step procedure [12, 13]. How-
ever, testing is costly, requires multiple blood draws, and is
susceptible to procedural variations, and borderline results
require repeat testing. Glycated hemoglobin (hemoglobin
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Screening and diagnosis of GDM

* One-step strategy (IADPSG)

GA 24-28 weeks
(Universal)

1st ANC
(High risk)

GA 24-28
weeks
(High risk,
universal)

av dy o Y 1 Y 1 1 a 3
msetiiilugile 2 nqulaun nquudjeda

P ) A Ay Yo ¢ o o ' ~ o
assauazngunaalilaninsss dmsunquuaja
as3n mmaselusglasineai 2 529nde uag lasune
13 929U50 (Late second to early third trimester) N
FUMISNINLHUNGALITNFING IV T5INE DD
Shanghai 6™ People’s Hospital szﬁdmﬁau@mﬂu 1
=2 a P a 3 P

A.A. 2011 D um1eu 1 A6 2012 g IenaaAnTTAN

~ Y 2 oA
llﬂT.)%L!.'Vliﬂ%ﬂu’ﬂﬂﬂﬁﬂﬂﬂiiﬂsuﬂ u’ﬂﬂlﬂﬁ’ﬂ‘Mﬂ

GDM :
FPG 2 92
mg/dl

Overt DM:
FPG 2 126 mg/dl,
A1C 2 6.5%,
RPG 2200 mg/dl

292/180/153

75-gmOGTT mg/dI

Diabetes Care Volume 42, Supplement 1, January 2019

* Two-step strategy (Carpenter & Coustan, NDDG)

Carpenter &
Coustan
295/180/155/140
mg/dI

\'[»]p]¢]
>105/190/165/145
mg/dl

Diabetes Care Volume 42, Supplement 1, January 2019
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Glycated albumin (GA), fasting plasma glucose (FPG),
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glycated hemoglobin (HbA1C), albumin (Alb), alanine
transaminase (ALT), aspartate aminotransferase (AST),
creatinine (Cr), hemoglobin (Hb), high-density lipopro-
tein cholesterol (HDL-C), low-density lipoprotein cho-
lesterol (LDL-C), retinol conjugated protein 4 (RBP4),
total bilirubin (TB), total bile acid (TBA), total choles-
terol (TC), triglycerides (TG), total protein (TP) L4181 uric
acid (UA) MINHAN3A339 FPG MARIHT oA 7
mmol/L ¥39 HbAIC MINNIHITOINNY 6.5 % 929N
3ﬁﬁ1ﬁmflummamﬁau@?ﬂﬂssﬁuazgﬂﬁmaﬂ

NAIINMTUANNGTOLLLTN éﬂ%ﬂﬁﬂmﬂﬁﬁ
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lenge test (GCT) ¥1IARANITATIVWANIHI 0N 7.8
mmol/L 1ag Beeniny3emify 11.1 mmol/L %30
WINATIMS oI 11.1 mmol/L ua FPG tosni 5.1
mmol/L #11289¢145UN15A599 75 gram oral glucose
tolerance test (OGTT) Aol lufuiderfuilasunms
30 75 g OGTT HiheaelasumM3nT19 Glycated al-
bumin 1Az HbAIC 3IWA38 WIn FPG MIANIHT B
Wi 5.1 mmol/L fiheaglasumsitadvinilulsn
WM MIIEAInT s A AR a1 i ez
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g‘ﬂ‘ﬁ 1 Receiver operating characteristics curve (ROC)
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Diagnostician:
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CC: 1nndy 1§l Aownlsawenna

PI: baseline 1A% NYHA FC 111 3191030933146 M8 110 13
@0 ogiiqud 1 week PTA Sudaunanfivivamitinntui 2 $1a
Svrhuazmianuinnniy Bnileideimsmiesiiuiuniel
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Past history

1. History of recurrent biventricular heart failure with pleuroperi-
cardial effusion with history of physiologic tamponade post pleuropericar-
dial window with sick sinus syndrome (SSS) post PPM DDDR mode

First admission

10 years PTA So1msuiniiadiug meq funanddeusina
nnviouihmints omsfundiasids 1 it dhidues 23 ndado
Su hiflemssuiumiien liflensledu §difiemsmiloonou
wouswlwld lufermsvivmuusnaaieg lunelieimsnuaad
omaiilug wioq Wueguinilszanm 2 dlannd luiasy Uasilszia
ges1 erseuiluidon wiesemadialnd wasediilsamernia
WNadnsal unndastawulanaie CBC Het 34% $n1A28 FBC,
cinnarizine L& omeprazole mmﬁﬁéﬁmﬁﬂﬁba “I'Tﬁ\iiﬂﬂli:u 191NN
faihudanata 183ums admit ﬁimwmma@mmﬂm‘fEKG 12 leads:
junctional rhythm rate 40/min with sinus arrest; CXR: no cardiomegaly,
no abnormal infiltration

Ty AANIA AN atenolol 50 mg/d DDx SSS ATy
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Second admission
A~ 2 =} 4
2 years PTA (3310105030110 Taelivii
v 2 v \ a ]
I HAZINING 2 VI WTDIMTVINUTIUNDA
HAZVSNUMITIA HAIINLINSUTDIMTIH 08NN
3 I a a A a ny '
VI uay nnmunasaaulaedaannni
1 a Y
500 13 Mivaeszeznalszanaliuhy 10 mwasuan
Y o A ! & I
aoetlann Tagomsaeeqtumniuses Tuszes
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nalszna 1peu liausaveusvla aesianduy
2 1A 3 ' v ™= o
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Haanzeoniulnd luiilaaizesnanainse
3| 1 3|
flaenzeoniuos asiresremenuiily BP 201/105
mmHg, JVP 7 cm above sternal angle; irregular HR 90/
min, no heave, no thrill, distant heart sound
Echocardiogram: large amount of circumfer-
ential pericardial effusion with maximal thickness on

posterior RA 3.5 cm with tamponade physiology; normal

EKG 12 leads

10 mm/mY 25 mw/s Filiter: HoD d U0 Hz

—_

S NS ISR S

LV systolic function (LVEF 79%); normal RV systolic
function; mild TR

ivﬂngl' 2801391 left pleuropericardial window
W@ pleural fluid profile: RBC 16,600 WBC 601 (N38%,
M 62%), protein 2.56/5.1 g/dL LDH 311/451 U/L; mono-
nuclear and mesothelial cells on cytology; no organism
on Gram and AFB stains; no bacterial growth on bacte-
rial cultures; negative results on mycobacterial PCR

Pericardial tissue pathology: mild chronic
nonspecific inflammation; no bacterial nor mycobacterial
growth on cultures; negative results on mycobacterial PCR

ANA <80 (cytoplasmic staining)

ESR 39 (0-28), hs-CRP 20.47 (0-5)

FT40.91 (0.8-1.8) FT3 1.28 (1.6-4) TSH 9.49
(0.3-4.1)

Dx: subacute idiopathic pericardial effusion

v o ] o 9 F4
azrasmenduiula colchicine Loy levothyroxine

10 mm/mv
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hsTropl: 236.2 ng/L CK-MB : 65 U/L NT proBNP 10,602 pg/mL
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Third admission
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g v
pamsladu hifiormsle lifaune Tithign Tty
ll']ﬁi'li]ﬁ OPD CVT Lﬁ@aﬂ@nn@?ﬂ?ﬁ lLW‘VIETCVT Ny
left pleural effusion 39AAU11H admit 9379319M8
wuilu BP 138/73 mmHg, JVP 7 cm above sternal angle,
irregular HR 90/min, no heave, no thrill, SEM gr II
LUPSB, distant heart sound, decreased breath sound LLL,
pitting pedal edema; NT proBNP 30,093 pg/mL
lasunsld 1CD 1agii1 pleural biopsy Wa
pleurall fluid profile: WBC 5,482 (N 93%, M7%), RBC
2,800, protein (pericardial/serum) 2.98/3.6 mg/dL, LDH

(pericardial/serum) 660/367U/L, no organism on bacte-

EKG 12 leads

10 nm/my 2 mm/s Filter: HW) d U0 Hz

rial cultures, negative result on 16S rDNA; negative result
on mycobacterial PCR; no malignant cells on cytology
Pleural tissue pathology: chronic inflammation
CT chest and upper abdomen: cardiomegaly,
bilateral pleural effusion, pericardial effusion and diffuse
subcutaneous edema, probably due to congestive heart
failure; ICD of left chest with compressive atelectasis
related with pleural effusion, bilaterally; 2 small calcified
granulomas in RML and RLL; multiple mediastinal and
bilateral hilar nodes, size up to 1.1 cm., and subcentimeter
bilateral supraclavicular nodes and axillary nodes
Echocardiogram (bedside): mild concentric
LVH, LVEF 78%, no RWMAs; severe diastolic dysfunc-
tion, E/A 3.5, E/E’ 20.7; thick AV with trace AR, severe
TR; and minimal pericardial effusion, marked left pleu-

ral effusion
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CXR: left pleural effusion with mild cardiomegaly
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Further investigations: normal pelvic examina-
tion; right adnexal cyst 40x42 mm in size with no solid
part or papillary projection; minimal ascites on transvag-
inal ultrasonogram; negative results of blood CA 19-9,
CEA, Ca-125, HE4; polyclonal gammopathy of SPEP;
serum free light chain kappa of 168.31 mg/L (3.3-19.4),
lambda 111.90 mg/L (5.71-26.3)

sgniafiveulsaneruta i off and on CHF
%ﬂl‘]ﬂu%ﬂzﬁ] EKG 12 leads: sinus arrest with PACs, no
new ST-T change N0 SSS with sinus arrest %’ﬂﬁmﬁ
%ﬂ‘]ﬂﬁjﬁﬂ permanent pacemaker a;'u St Jude, bipolar,
DDDR mode, stimulation threshold atrial 1.3 V, ventricle
0.8 V, output 3.5 V

WAINAUTY NYHA FC IV lasumsee
Iquadiqué Tapahlidemiuszes

2. Essential hypertension and dyslipidemia
Dx 10 year PTA auilszialu past history, fairly con-
trolled; BP at OPD 140-150/60-90 mmHg

3. Post I-131 hypothyroidism

Dx 5year PTA i‘hq @ clinical euthyroidism, on
levothyroxine
Current medications

Enalapril, nifedipine, hydralazine, furosemide,
simvastatin, levothyroxine, FBC, folic acid

Personal and social history

]
=l

Uiassz g waz gy

Ufrasszianay eme v1ganasu o
ayulng

ﬂﬁlﬁ"ﬁﬂiz’uja unsafe sex

Uprasilszia ivbu

Physical examination

PE:

GA: an elderly Thai female, good consciousness,
wel lcooperative; BW 45 kg, Ht 150 cm, BMI 20 kg/m’

V/S: BP 135/63 mmHg, pulsus paradoxus
negative (5 mmHg), PR 86/min full and regular,
RR 24/min, BT 37.5°C

Skin: no rash, no petechiae, no abnormal hy-
perpigmentation, no dry and coarse skin, no palpable
purpura

HEENT: mildly pale conjunctivae, anicteric
sclerae; A: Vratio of 1: 3 with copper wire appearance
of retinal arteries, no papilledema, no exudate, no hem-
orrhage; no injected pharynx and tonsils, impalpable
thyroid gland

Chest and pulmonary system: mild tachypnea,
equal breath sound, fine crepitation both lungs

CVS: JVP 6 cm above sternal angle with giant
V wave, negative Kussmaul’ssign, no hepatojugular re-
flux, apical impulse at 5" ICSMCL, no heave, no thrill,
normal S1 S2, no distant heart sound, PSM grade III at
LPSB with no radiation but positive Carvallo’s sign, no
S3 nor S4 gallop

Abdomen: no distention, normoactive bowel
sound, soft, not tender, liver and spleen can’t be palpated,
no sign of chronic liver stigmata

Musculoskeletal: pitting edema 2+ of both legs

Lymph node: no palpable lymphadenopathy

Neurological examination: Consciousness:
good conciousness, oriented to time/place/person, normal
speech, no dysarthria, no aphasia

CN: grossly intact

Motor: normal muscle volume, normal tone,
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power at least of grade IV/V of all extremities; normore-
flexia of all extremities except 0 of ankle reflexes, no
ankle clonus, negative BBK sign

Sensory: intact

Cerebellar: normal finger to nose test, no dys-

diadochokinesia

Laboratory investigations

- Hb 8.4 g/dL, Het 27.8% WBC 10,230/mm3 (N72.2%,
L 19.3%,M 3.5%, E0 4.6%, B 0.4%), platelet 320,000/
mm?3; reticulocyte count 2.5% (90,000), ferritin 3,585
ng/mL, serum iron 37 mg/dL, TIBC 106 mg/dL

- Direct Coombs’ test: positive 1+ (anti IgG 2+, antiC3d
neg), indirect coombs’ test: negative

- PT 13.3/11.3 sec, PTT 30.7/27.0 sec, INR 1.19

- BUN 60 mg/dL, Cr 2.28 mg/dL, Na 141 mEq/L, K 4.2
mEq/L, Cl 105 mEq/L, HCO3 27 mEq/L

- TB 0.34 mg/dL, DB 0.19 mg/dL, AST 52 U/L, ALT 31

EKG 12 leads

HiLE | , R
P R e S NSRBI 0 ;
L V 2t s reibiimen, Bt et ot 1
i Lan
T g P e (IR (S DR 58 S DB APV

m LA

U/L, ALP 49 U/L, Alb 2.2 g/dL

- CPK 1,454 U/L

- UA Sp.gr. 1.010, pH 6.0, Protein 2+, glucose neg, RBC
3+/50-100 cells/HPF, WBC 3+/30-50 cells/HPF

- Urine Na 27 mEq/L, urine urea 717 mg/dL, urine cre-
atinine 79.5 mg/dL; FENa 0.6%, FEUrea 28.3%, FEUric
9.39%, urine NGAL 537 ng/mL; UPCI 178.1/68.5 =
2.6 g, total protein 24 hr 0.95 g

- ABG: pH 7.456 pCO2 17.8 pO2 129 HCO3 12.6 SpO2
98.9 Lactate 0.6

- hsTropT 2,838 > 2,753 > 22.75 ng/mL, NT proBNP
10,790 > 16,000 > 22,692 pg/mL

Serology

- HBsAg: neg, anti HBs: neg, anti HBc neg, anti HCV:
neg, anti HIV: neg

- Serum free light chain kappa: 360.94 mg/dL, serum
free light chain lambda: 327.78 mg/dL
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- SPEP: polyclonal gammopathy - Complement level: CH50 62.2 (42-95 U/mL), C3 116
- ANA positive 1: 80 cytoplasmic staining (76-171 mg/dL), C4 23.7 (10-40 mg/dL)
Chest X-ray

| ~ APSUPINE

U/S KUB: normal size and parenchymal echogenicity of both kidneys with 9.9x3.7 cm and 10.3x4.6 cm of right

and left kidneys, respectively; normally distended bladder; unremarkable uterus and both adnexae; and no ascites

Echocardiogram:

- Moderate concentric LVH, normal LV systolic function (LVEF 82%), no RWMAs, diastolic dysfunction gr II;
normal RV size, mild RVH, normal RV systolic function, normal LA and RA size; calcific aortic sclerosis without
AS, thickened MV, mild MR, Mild PR, mild TR, PAP = 51/14/26 mmHg; slightly thickened pericardium, no

pericardial effusion; and GLS showed cherry on top pattern
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Day1 | Day?2 Day 3 Day 4 Day 5 Day 6 Day 7 Day 8 Day 9
Intake 150 700 725 500 2,100 1,750 975 1,148
(mL)
Output | 150 800 1,650 950 540 630 1,110 1,220
(mL)
Lasix 60 250 80 250 0 0 240 1,000
(mg/d)
BP 164/71 | 153/64 | 171/80 | 149/70 | 156/70 | 135/65 | 156/74 | 113/45 | 60/34
(mmHg)
BT 37.6 37.6 38.4 38.0 37.6 37.0 37.6 37.4 38.6
PR 84 92 94 90 96 104 108 90 70
BUN 60 61 63 67 73 74 70 68 75
(mg/dL)
Cr 2.28 2.34 2.48 2,77 2.99 3.05 3.03 3.23 3.70
(mg/dL)

Baseline BUN/Cr and UA before admission

5/55 10/56 1/57 12/59 1/60 2/60 5/60 7/60 Admit

BUN 15 12 18 19 27 31 46 50

Cr 0.78 0.80 0.80 0.82 0.96 1.07 0.89 0.92 1.7

Urinary analysis

Sp. gr. 1.016 1.014 1.011
pH 5.5 5.0 5.5
Protein Trace Trace 2+
Blood Neg Neg 3+
RBC 3-5 5-10 50-100

WBC 10-20 50-100 30-50
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Abdominal fat pad random biopsy for Congo red stain:
negative
Progression after admission

Y J = 4 =

Hiheross Hoimsiitiesuaziolnsuiw

2 A Ay Yo o o
mnyuisesq Tashlasveduilaanzlunssau
AADANN I
4 Yy Yo v y

(50410 15U ceftriaxone 3 days tautagu

1 piperacillin/tazobactam Li01¥ Meropenem 1109910
. A o

l¥lias wazormamilesliiavu

Follow up CXR A8 L8a4T089 58I
Auoulsanennaluszeznatdszuna 8 Tu

Y 1 A é’ A = @

WiaeABYY 1HHBENINYWITREE) UANNAY
Tatindag uazid@edia luiun s voamsuoulsaneina
naLnTal

1. What are the diagnostic investigations leading
to diagnosis?

2. What is the most likely diagnosis?

=Y
onilse
2.10N31%
9 A = 9 o 1
Aihevia 84 a9 1Ms U9 NeuIN
A I U
Tsanenuna laeideoimsuamdue wieq wvineu 13
PouAUNNTT ANV 1ANT Functional class TIT 4@
4 Yy ' a 4§
1193910K1)203) Status bed ridden BYIAN 1509VD
o Y 3 Vo
Functional class change 34nlugihoaeiilahidanu

M3 Approach 81MTVINIAUTUIINNITLUS

ﬂallﬂﬁ!,‘ldju Increase hydrostatic pressure, decrease on-
cotic pressure W3o change in capillary permeability Tag
T¥m3ns9319metaelunsilsziidy Intravascular
volume 101 extravascular volume
5ﬂﬁm$ﬂ15ﬁﬁ’Jﬁ]i’Nﬂ”lfJﬁﬁﬁJTiﬂLLﬂﬂﬂWi
Ve a1 senniuiid iafiqane anbws
VOIVINTVINLAS Jugular venous pressure c‘?ﬂums
VIV loss oncotic pressure wildnvaziu Doughy
NI0UGUT ANNUNITUINUDY Increase hydrostatic
pressure Lai& Increase jugular venous pressure L‘ﬂuﬁ ’J‘ﬁ
Faelunsuen Hepatic cause 910 cardiac cause 10 he-
patic cause 32130l Increase jugular venous pressure
Sign ﬁ sensitive ﬁq AU increased LA pres-
sure 10 hepatojugular reflux positive A539WU S3 gallop
uag pan systolic murmur U934 MR au pulmonary
edema ‘L!‘Ll Mﬂlﬂu sign wmﬂauwmum aIu sign ‘I/]
sensitive TIZIWUEN increased RA pressure fo jugular
venous pressure au pleural effusion, pericardial effu-
510n ascites l0& hepatomegaly FRNGE iﬂﬂmhﬂﬁw
°Ll ’f]'li]"liflﬂﬂ'ﬂ “llf]ilaf]ﬁ]i]uvliJLWENW’fJ 81392 @]ﬂ\ill
1]533@]{]ﬂﬂUuLLﬁgﬂlﬁll“ﬁﬂTSQi’mi’l\iﬂ1ﬂl‘l/‘l11m11’ﬂ
91IMIVIVVININT UMY 1A
ﬁm%’uﬂsz%ﬁa?\mmé}ﬂwimﬁ a1
ﬂi'TJ‘] ﬂ?ﬂuhl"lsl}ﬁ long standing hypertension ¥1UTU
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Yszana 5 Unouunlsanenna uaziemsidlany
Heart failure with preserved EF L18% severe TR ‘ﬁﬁmi
fig01ide echocardiogram sioAu14TiT o404 Pleu-
ral 14a¥ pericardial effusion ﬁ 1" present with cardiac
tamponade ms“l%%’%" UNI3 extensive work up LL5}3§QW1
aun ﬂhll'l!‘ﬂﬂl%ﬂéljﬁu Idiopathic pleuropericardial effusion
ﬁgflu exudative profile, W@ pericardial biopsy W
chronic inflammation G]d;deu non diagnostic, CT chest
INYATIINY indetermined pulmonary nodule, Y brady-
arrhythmia ﬁv],ig]}‘; umsld pacemaker ()14 DDDR mode
1zl elevated ESR, CRP EKG (A Sinus rhythm with
non specific ST-T change with PACs G’]ﬁ;illlihlmﬁafljﬂuua
MinfuneiivzgeiiatenonTsn

(3] 1 problem list i worsening edema, history
of recurrent pleuropericardial effusion “ﬁrﬂu exudative
profile differential diagnosis And qmjmm Inflammation
>malignancy>Infection>heart failure RVERT problem
éu@] 5u”l%}ufi bradyarrhythmia S/P DDDR, severe TR,
LVH from echocardiogram, hypertension Ll8& hypothy-
roid stage &uagiclummcv? stable

ﬁawm worsening edema AND4 acute heart
failure (wet-warm type) mﬂﬁq f Iﬂ&lﬂfﬂm elevated JVP
i plan Gl,ﬁ 1V diuretic 448& IV vasodilator for theraoeutic
treatment 112292 @4 CXR uag echocardiogram !ﬁﬂ
Janeuen 15 pericardial effusion HAZUBNIINTILYD
@4 BUN, Cr, LFT, INR itag UA iANIHD exclude
edema 910 low albumin state (renal, liver, malnutrition)

ﬁ‘ﬁﬂ"vﬂﬂ Left ventricular hypertrophy AnD4
mms&gﬁgﬂu”lﬂ”lﬁjmﬂ Amyloidosis, sarcoidosis, hyper-
tension 48 Plan 11 echocardiogram lﬁﬂ work up Lﬁma \
a0 111d99103 clinical euvolumia

Gluﬂuhlﬁlgl}ﬁﬁ normal LVEF ‘ﬁ%ﬁ clinical Y93

Ya @
volume overload 1HAADY restrictive physiology Ul

differential diagnosis auA Physiologic LVH, Hypertrophic
cardiomyopathy, infiltrative disease 19U amyloidosis,
sarcoidosis, Storage disease U Gaucher, Danon, An-
derson-Fabry disease, Friedreich’s ataxia L‘]Q]‘Ll&?l’ U nf}a
P . .

15201 clinical TAMNANAWTU NI Heart failure 73]
right side m'u, LVH, pericardial effusion, bradyarrhythmia,
EKG ﬁxﬂu low voltage, CT chest #333WY pulmonary
nodule ¥ l¥iAAd QU infiltrative disease ‘ﬁﬁJu amyloidosis
wnnitgauseddlsinnlsn amyloidosis fiowazliamnsn
a%‘uwa1ms'ﬁzwuﬂmmﬂu'l%'swﬁiﬂamww recurrent
cardiac tamponade (1@ hilar lymphadenopathy Ilivsll

Lab mvestlgatlon "lJENﬂN‘L!’V]ﬂ“HLWL!’MlI
anemia, creatinine 1/1 rising murﬂu 2.3, Subnephrotic
range proteinuria, microscopic hematuria Mlie1nae
FoaRntalsANguaL 1T Nephrotic 138 Nephritic
syndrome

CXR WU cardiomegaly, increase pulmonary
vasculature, cardiac pulmonary edema & aden congestive
heart failure 41 ﬂﬁ’qfﬂ

EKG uag Echocardiogram Hanyaizaaies)
@ i concentric LVH, cherry on top pattern ‘ﬁ‘ﬂﬂwﬂ
1NMsduavestinlell apex sparring éli;ﬂl‘ﬂu pattern ﬁ
L{ljﬂfg{ 11 cardiac amyloidosis
Taoa31/e19136AADY problem list Wanwn 3 90

1) Acute heart failure Anda AUYNDIN cardiac
amyloidosis mﬂ‘ﬁijﬂ Iﬂﬂﬁ%}ﬂﬁﬁuﬁuuﬁﬂ 1 serum free
light chain positive, left ventricular hypertrophy TnoAnna
AL amyloidosis H30 Tranthyretin cardiac amyloidosis
ﬁrﬂu wild type

2) Acute infection AATeIuTuaUHATIRNTH
aulviiomsugaslulsaneruia aadeodu urinary tract
N30 pulmonary infection ﬁmmﬁﬂmﬂ aspiration pneu-

monia
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3) Acute kidney injury An9431 91992151
glomerular disease Lﬁmmﬂﬁ proteinuria, hematuria L101%
creatinine rising Lmﬁﬂﬂﬁ%}agamm dysmorphic red
blood cell ﬁ%ﬂl%u%ﬁl@ differential diagnosis 11 car-
diorenal syndrome

Iﬂﬂ‘ﬁ'ﬁﬂﬁ"l}ﬂﬂ recurrent pericardial U@ pleu-
ral effusion TAGRAT LI galinswanvadanu 019
ﬁmﬁm%}mﬁunmﬁ&%ﬁm%@ﬁw%ﬂﬁﬁﬁﬁﬂﬁdmm@;
‘I?ilﬂuhl‘ﬂhl@a]’ .lig]}uﬂ' rheumatologic disease, malignancy,
low virulence infection

Investigation ﬁc?fmms duﬁmﬁﬂﬁuﬁ cardiac
MRI, heart biopsy 118281992 ANANAIUVE kidney

biopsy L18& lymph node biopsy

0.tham

Chest X-ray 1ANN0UN1 15IN81118 3 baseline
heart failure EJQJLLES{”J Lﬁ'm%mﬁ increase cardiothoracic
ration 9% increase pulmonary vasculature

tiie 27 euildnuazues globular heart shape
W30 water bottle, widening carinal angle “ld;u‘lghvli?]}ﬁ'u
15 z’?ﬁﬁmaﬁ pericardial effusion 1103l lateral chest
X-ray 1919921911 Oreo cookie sign hl@g]}

899101 pacemaker 18z AICD a7 dnHaL
Y heart failure R84 off and on AADA TABITLINA in-
terstitial 1@ alveolar infiltration 53311/ Kerley’s B line

Chest X-ray cluﬂ%ﬂﬁ ﬁﬁ'awm cardiomegaly,
interstitial pulmonary edema > alveolar pulmonary ede-
ma, bilateral pleural effusion wé’qmﬂ&mﬁ'a follow up
chest X-ray l/iSooqmuin lu 3-4 Suusn 1Feaves
pulmonary edema 18 pleural effusion A ndngasly
$uft 5 vosmsveulsanenNaiiil right lower lung
alveolar infiltration Lﬁu%uﬁaﬂq afer sunsziiad

o Y
entire alveolar infiltration 11431 qaniy

Difterential diagnosis lflﬂglll.l'ﬂ'

1) Unilateral pulmonary congestion Tunsal
ﬁuaumumﬁmmw 1301 severe mitral regurgitation

2) Bacterial pneumonia fa ﬁﬂu1ﬂ‘ﬁtjﬂ
ilosnnildlulsmenuiasude

3) Pulmonary haemorrhage !‘]ﬂuhlﬂul@s]} UADIY
%zé{ammﬁawm hemoptysis Lﬁmau

Ultrasound KUB fIﬁ'ENﬁlJ?N bilateral increase
parenchymal echogenicity Taodalalan L?EN"’U’EN decrease

Yy Yo . .. {
size of kidney W lany acute kidney injury Mﬂﬁq f

9. UNTIY
4 nﬂ’ld v
Gluﬂu“lﬁu 3181143\!1]533(516116& recurrent heart

failure NUANHYULUD concentric left ventricular hyper-
=

Do

¢ Yyvo
trophy M apical sparing FuUIAM cardiac amyloidosis
. L Yy Yo Y 2
AL amyloidosis 11 lilanugileluseil
= o A ~ A = ~ v
mszimsduiulsanunwnullte 2 3 auliaasee
a2 Aa 14 A nm Yo @
dedaaliuainielu 6 dou minlilasumssnuuaz
£ dy =
Tuaulusreii 13§ restriction Y04 serum free light chain
Y
114 Kappa /a2 Lambda
AR L 2

AA amyloidosis Mrvlilanugilesetinu
N8990 AA amyloidosis ni kidney involvement
Ay wazl nephrotic range proteinuria

I a
Tranthyretin amyloidosis wWurtiauos amy-
L A YnYe Y 2 R L.
loidosis VlLﬂJWblﬂﬂUI?jﬂ’JfJﬁﬂuiﬂﬂﬂ’cmmJ cardiac in-
' 2y 9 Y Ay ia

volvement 1A} uANvoA1MIANY BT 13i1] peripheral

1 Y
neuropathy 33URY

0.35an3
Heart: left ventricular hypertrophy, with increase
size of nucleus, no amyloidosis from congo red stain
Lungs: pulmonary hemorrhage and pulmonary

edema, capillaritis, LLL pneumonia, no amyloidosis from
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congo red stain

Liver: preserved lobular architecture, macrove-
sicular steatosis about 10%, few centrilobular necrosis,
no amyloidosis from congo red stain

Kidney: Necrotizing and crescentic glomeru-
lonephritis, absence of mesangial and endocapillary
hypercellularity, multiple stages of crescents, no evidence
of immune complex from immunoperoxidase, acute tu-
bular necrosis, no amyloidosis from congo red stain

Final diagnosis: Pauci-immune glomerulone-

phritis

Lﬁaﬂwmﬂﬁzﬂauﬁu clinical setting ﬂlﬂﬁﬂu%}
Namsdsaumamadedinvesanluilunia pulmo-
nary-renal syndrome ‘ﬁlﬁﬂmﬂ crescentic glomerulone-
phritis ﬁ?qﬁngﬂumﬂ Hydralazine ﬁgﬂu prototype U84

drug induced ANCA vasculitis Mﬂﬁq A
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Y = v a v A2 o o d ' a A
@ﬂ?ﬂ‘lﬂﬂ’t)']q 351 11mmqnmumﬂmmﬂi}ﬁuwwuw 3 ¥ luaneuunlsaneuia ﬂglﬁﬁfﬂﬂ'ﬁﬂu‘]
' 4 ' S a
M3IINTYWY BP 112/76 mmHg, HR 174 bpm, 51«!‘] ag“lummcnﬂﬂm

9 1 U 1< 12
vuana 12-lead ECG ﬂJ@QﬁTJ'JEJ@fJ'NHJui%UU LAZUDNHUUININNITINHI

a 4 4 o a 3
*NIAIFIDYIAAAT AUSUNNIAITAT JWIAINTUNNINGIAY
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nay

12-lead ECG AT 1039934 0n 1§ 1nd #0 25 u.de 1 awgavesnauliihsialudulaw
1ATFIU A0 10 wu.Ap 1 adalaad

ECG Hanvanily regular wide complex tachycardia A8197A0 ventricular rate 174 bpm (>100 bpm) Loz
QRS duration 140 msec (>120 msec) Tng11 30910 lead 1071471 QRS duration ﬂ’JN‘VIEWl diewe ECG Tdnuasz
W regular wide complex tachycardia L‘im’t’NLLﬂﬂ ventricular tachycardia (VT) 890910 supraventricular tachycar-
dia (SVT) with abnormal intraventricular conduction (muminﬁ 1) éﬁﬁﬁﬁﬂm‘i ‘luuaﬂﬁﬁ’:

Mmseh 1. AT UNAUDI Regular wide complex tachycardia

1. Ventricular tachycardia (up to 80%)
11. Supraventricular tachycardia (SVT) with abnormal intraventricular conduction (15-25%)
1. SVT with aberrant conduction (SVT-A) (15-20%)
1.1. Pre-existent (fixed) BBB
1.2. Functional BBB
2. Preexcited SVT (with anterograde conduction over an accessory pathway) o
2.1. Antidromic AVRT (accessory pathway participating in the reentry circuit, such as a typical AV bypass tract, or
atypical e.g. atriofascicular, nodofascicular, nodoventricular bypass tracts)
2.2. Amal tachycardia, atrial flutter or AVNRT with bystander accessory pathway
3. SVT with intramyocardial conduction delay
3.1. Ventricular hypertrophy and/or dilation - (1-5%)
3.2. Cardiomyopathy
3.3. Congenital heart disease
4. SVT with wide QRS complex not due to aberration or preexcitation or intramyocardial conduction delay

4.1. Drug toxicity (class IA, IC, amiodarone) or electrolyte disorder (hyperkalemia)

I11. Ventricular paced rhythm

1. AV dissociation: WIAW AV dissociation 14 ECG 19u11iu capture beat, fusion beats %30 dissociated
P waves 1083 A:V ratio < 1 ansavenlaiuidniu VT (100% specificity) talunanduiumany 1:1 AV
association 3¢ liannsaven1ddnily SVT iilee91na 11503 1:1 retrograde VA conduction 'l 30% Tunsdi
ffhu vt

2. QRS axis: ¥11N QRS axis ﬂgﬂu northwest axis 30N right bundle branch block (RBBB) + left axis deviation
%30 left bundle branch block (LBBB) + right axis deviation uaﬂ'lﬁiuhﬂm‘ﬂu VT

3. QRS duration: ¥1nF1u LBBB Ain314 > 160 msec 1 1150 RBBB #0214 > 140 msec vonlainineidiu vr

4. Precordial QRS concordance: 1AW positive EL) negative QRS concordance 11 lead V1-6 uaﬂhlﬁiwﬁwmﬂu VT

5. QRS morphology: HINWY typical RBBB 138 LBBB-like morphology Uonlainitasiilu SVT ugvinanuiiy
atypical RBBB %30 LBBB-like morphology vonlaiihazilu v (aumsiadi 2)
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M13197 2. 1EA3 morphology criteria NFUMIUEA VT 1Az SVT

QRS morphology

RBBB-like WCT pattern

Lead V, Lead Vg
Mono-, or biphasic QRS R/S<1, QS or QR or monophasic R = VT
(R, qR, Rs, Rr’ or broad R (>40 ms) = VT Triphasic QRS (qRs), R/S>1 = SVT

Triphasic QRS (rSR’, rsR’, M shaped) = SVT

LBBB-like WCT pattern

Leads Vi Lead Vs
Initial r wave >40 ms = VT QR wave (QR,QS) = VT
QRS onset S nadir interval >70 ms = VT absence of Q wave = SVT

or notching on the downstroke of S wave = VT

QS, rS with initial r wave <40 ms = SVT

Rapid, smooth S wave downstroke, RS<70 ms = SVT

[ S o Y A9Y o o Y Y Y E3 9
6141507 nuailuae 2.-5. Tyedinanazvesniulumslanoutnan Tumsulana ECG 019a039
o 1 Y o o
Tunmsauuazenerfenisg ECG imvesgihenlseumey Tuilagiiug algorithm Tunsuen VT iU SVT eon
A ayy Y a a 5 ' a9Y o o 9 F4 v
WINIeY (@nsoanp Ay lannena1301989N 1) Fauaag algorithm nivesnauazyesnIulumsly
FUAY
Y d’l = [ J <
14 12-lead ECG "’Umﬁﬂ’m’ﬂﬂu 15IMUNT AV dissociation FRIY AA1IABIAY capture beat L18¢ fusion
o A o A o = VYo a1 Yy Ao Y a
beats (QRS complex $19N 8 LATAIN 5, 22 AIUAIAY (mngﬂ‘ﬂ 1)) %ammm‘uan"lwumwjﬂwumﬂlmmum
o a , H Vg 2 o
WNITVUA ventricular tachycardia 6IU dissociated P waves U Wn 1991 wave NiviufAe P wave ianmsne
A . A Ay ' o Yo = Vi g . .
(51A3NILENITON PP interval NAIN1A vazlan P wave daaeq T ladanu 39z venladnilu dissociated P
1 < A o 1 g W
waves 910 12-lead ECG LK1 131910191 wave Naaded il P wave Tnane lead e 1 @1u15041 PP interval
Ao F% oo voa
Adanula 3edaliindsueningiu dissociated P waves
a A gV g X v Y o o LA A Y .
WINNIAAATIEHINE I UDIM I ¥ ULaz VoI 1IAUDA criteria D19 1nA121U1A7 19U QRS duration
2 o Yy Yo L I '
(115} axisoluﬂﬂuglﬁnﬂ V1 QRS complex 1w R 11 lafy RBBB 4l QRS duration 140 msec Wuaininaszrg
o v o ™ , . Y g . ..
VT ag SVT with RBBB 390191 1suenduldlidamy dau QRS axis 114516711114 RBBB + left axis deviation/
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sUN 2 computed tomography L&A4 thickened pericardium 1 extensive calcification TIUN bilateral pleural
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