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# # 5774020830 : MAJOR MEDICINE

KEYWORDS: ASPIRIN/CHRONIC KIDNEY DISEASE / PLATELET REACTIVITY/VERIFYNOWASPIRIN
NAHATHAI CHATRASINGHA: EFFECT OF ASPIRIN ON PLATELET AGGREGATION MEASURED BY
VERIFYNOW ASPIRIN METHOD IN PATIENTS WITH CHRONIC KIDNEY DISEASE COMPARED TO
ADULTS WITH NORMAL RENAL FUNCTIONS. ADVISOR: ASST. PROF. SOMCHAI PRECHAWAT, M.D.,
CO-ADVISOR: PROF. PONLAPAT ROJNUKARIN, M.D., Ph.D., 45 pp.

Backeround. Chronic kidney disease is considered one of the potential risk factors for
cardiovascular diseases with prognostic significance. Current clinical practice guidelines provides no specific
recommendation for aspirin use in the chronic kidney disease patients. Conflicting data has been shown
from numerous studies in term of cardiovascular benefits of aspirin and more frequent incidence of aspirin
resistance in the patients with impaired renal function.
Purpose: To study the effect of low-dose oral aspirin on platelet reactivity in chronic kidney disease
patients as compared to patients with normal renal function.
Methods: We conducted a single-center prospective non-randomised clinical trial (n = 26) at King
Chulalongkorn Memorial Hospital between November 2015 to Janurary 2016. Thirteen patients chronic
kidney disease defined by glomerular filtration rate (GFR) < 15 ml/min/1.73 m2 were recruited to the study
group. Age and sex-matched thirteen patients with normal renal function defined by GFR = 90 ml/min/1.73
m2 or serum creatinine< 1 mg/dL were subsequently enrolled into the control group. Initial platelet
reactivity was quantified by using VerifyNow Aspirin in order to exclude participants with Aspirin
Reaction Units (ARU) < 550. Oral aspirin 81 mg per day was given to both group for seven consecutive days.
Platelet reactivity was reassessed at the end of the study. Aspirin resistance was defined by ARU > 550.
Proportion of aspirin resistance was compared as a categorical variable by using Fisher’s exact test. Mean
ARU values in both group were compared by using independent sample t-test with a significance level of
0.05.

Results: Twenty-six patients were analysed. Male was 69.2% in both eroups. Mean age were 67.9 + 10.8
and 64.3 + 7.8 year-old, mean GFR were 9.7 + 4.5 ml/min/1.73 m2 in study groups. At the end of the study,
there were three patients (23.1%) in the study group and two patients (15.4%) in the control group
developing aspirin resistance (p = 1.00). Mean ARU measured before using aspirin in the study and control
groups were not significantly different (597.1 + 37.6 vs 610.4 + 35, p = 0.36). There was no significant
different in mean ARU after using low-dose aspirin for seven days (453.8 + 91.2 vs 470.8 + 88.8, p =0.633).
Conclusion: Proportion of aspirin resistance (ARU > 550) and platelet reactivity after using low-dose aspirin

for seven days in the patients with impaired and normal renal function were not different.

Department: Medicine Student's Signature

Field of Study: Medicine Advisor's Signature

Academic Year: 2015 Co-Advisor's Signature
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-Improper use of test
-Receiving other antiplatelet
-Inherited platelet disorder
-anemia

-thrombocytopenia

-sex

-older

PRE

GFR<15 ml/min/1.73m2

-Compliance for ASA
-type of ASA
-Proton pump inhibitor

used
!

ASA Blmg
7 day

POST

GFR<15 ml/min/1.73m2

GFR=90 ml/min/1.73m2

GFR=90 ml/min/1.73m2

1.6 Ao fuanisnlglunside
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Gault formula=90 ml/min/1.73m2 %38 serum creatinine<1 mg/dl.......
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1. fdA1dnsnisnsesvedla(Glomerular filtration rate) Uosni1 60 Wa./u1¥/1.73m?
a = a A ra a a a o v
wiuivausou lngagivseliiinnuinUsnfilnanimaatdaila

2. danuiaUsnaludenmuninegislnegrmiaivaaniou Iaglddeisedugnm

a < ' 1
nsnsowedyasidumnlug

Criteria for CKD (either of the following present for >3 months)

Markers of kidney damage (one or more) Albuminuria (AER =30mg/24 hours; ACR =30mg/g [>3 mg/mmol])
Urine sediment abnormalities
Electrolyte and other abnormalities due to tubular disorders
Abnormalities detected by histology
Structural abnormalities detected by imaging
History of kidney transplantation

Decreased GFR GFR <60 m/min/1.73 m (GFR categories G3a-G5)
Abbreviations: CKD, chronic kidney disease; GFR, glomerular filtration rate.

AT LUans tnain1Tidadelsalannei3esiniu Kidney disease improving global

outcome guideline 2012
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1.2 ADUVDINNTIVY

A10u%aN (Primary Question)

felsalameidedadshmmansanunigiodesuadlndumnnniluglvaiting
Maueslauni el

Proportion of aspirin resistance in Chronic Kidney Disease patients with tested
normal platelet function is greater than in patient with normal kidney function after

taking Aspirin for 7 days?



A1A1U584 (Secondary research question)

fhelsalameiFestouldsusuealniursdenuinusniveinisiunduuendn
Benlaeddnsinsnsranuan ARU Heenin 550 Tnenisldiaies VerifyNowAspirin 18ufes
azwilng

What proportion of platelet dysfunction defined by Aspirin Reaction Units
(ARU) less than 550 using VerifyNowAspirin In Chronic Kidney Disease patients?
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\elUSyuLigunededeeuadalnIulugglaneFete Weuiuglvgndnisineu

YaslaUsni

1.4 auufgy

Ho: wuamedesesuealnsulugtelsalaneseds Tdwanludlngilavianu

a

Una

H1: wunzheseewealnsulugUlslsalaneisess unndvmulugnglaviiam

a

Unh



1.5 NTDULUIANMUAALUNNTIFY

-Improper use of test
-Receiving other antiplatelet
-Inherited platelet disorder
-anemia

-thrombocytopenia

-5

-older

-Compliance for ASA
-type of ASA
-Proton pump inhibitor
usad
VerifyNowASA

FRE \l’

POST

ASA 8l mg
7 day

GFR=15 ml/min/1.73m2 GFR=<15 ml/min/1_73m2

GFR290 mil/min/1.73m? GFR=00 ml/min/1 73m2

- a aw
AT 2 NTOULUIARIUNNTINY

VerifyNowASA( PRE-POST)= measurement
GFR<15 ml/min/1.73m?GFR>90 ml/min/1.73m? = population
Aspirin(81 mg) 7 day= intervention

1.6 Ao fuanisileluniside
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2 szazuadlsalanelsass TiaeninAnumy KDIGO 2012

GFR categories in CKD

GFR category GFR (ml/fmin/1.73 m?) Terms

Gl =90 Normal or high

G2 60-89 Mildly decreased*

G3a 45-59 Mildly to moderately decreased
G3b 30-44 Moderately to severely decreased
G4 15-29 Severely decreased

G5 <15 Kidney failure

Abbreviations: CKD, chronic kidney disease; GFR, glomerular filtration rate.
*Relative to young adult level
In the absence of evidence of kidney damage, neither GFR category G1 nor G2 fulfill the criteria for CKD.

A9 3 Lans seezvedlialninelsesiniu Kidney disease improving global outcome

guideline 2012%

IngAnuAgnn1snseselalagldansves Cockeroft-Gault formula

(140 - Age) x Mass (in kilograms) x [0.85 if Female]
72 x Serum Creatinine (in mg/dL)

ECC‘I" =

Alveyinsviuvedlausnd Ae Ardnsinisnsesvedlalaeldgns Cockeroft-Gault

formula=90 ml/min/1.73m2 %38 serum creatinine<1 mg/dl

3. amziuledlnsuilon1uas ARU MinlaainiaTes VerifyNowAspirin>550

1.7 5Uuuun5Ide

NMTIBUUURAMNIUTI9UTN (experimental clinical trial)
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mheveandadeaidunalndrdyiiliAnnsgasuveaduidentilauazaues
Tnemsvhaurenndnidenssutudleiinsuindusevasniden
Tnemsudesialu primary hemostasis Alfinamdonuaduauszos fanwd 4 e
1. Platelet adhesion lngUsnAnanidenazliinziuntiasnidennsoiniziuies
widleindunsesenasmdon Usnntuarlifiwad endothelium fidudinszurunisudash
yaudon waziins exposure 18391 subendothelial Tamaonideniuiden vilhndnden
wn=Aniy collagen fiogflu subendothelial vasvasaidion 3onnszuiun1siidn platelet
adhesion
2. Platelet activation Inendaaninaadenduiu collagen agiinnsaadeyio
melwndadon vl LﬂﬁmLﬁamL‘Uﬁ'augﬂémmﬂgﬂi'wmuﬂa:uL{‘Jugﬂﬁwﬁﬁm?}uaaﬂlﬂ
(pseudopod) vhlsitufivesndadenfiututaeglunsingndurenniniden
Z.ZLﬁmmiwébﬂmﬂu granule YDILNANLADALTU Ca2*, serotonin, ADP %&aﬂi
mahﬁ%haiuammzmjmmmﬁmﬁamLLazLﬁﬂﬂmL%aé’waaLﬁaﬂ
2 3wnanidoniinsasisazUaoy TXA, lunszeu TXA, receptor dieldiAnns
Jusavoundnidonet190195 uenainvu TXASefinardu potent

15)

vasoconstrictor’” uaggansgAunITRUIRIveTaanANloS s UTINTINaen

L@9A WAlUN19MTI97 prostacycline 910 vascular endothelial cells azaan
gristudinstuivenndadenlaeengndniun PG, receptor ¥ uazyhls
\An vasodilatation™ Sufanisutsivessadnduieeu Tns TXA, 1Ju
prostanoid #ia319119n COX-1 activity 91nundndendundn lnensduasien
TXA, azhmﬂ@iamﬁgﬂé’J’Ué’?&ﬁﬂﬂ&J']LL@ﬁlW%i; 1ny PGl, @5196u COX-2 activity

(%
LYY

Judulvgfagndudsanuedlniulaainnii Inemiznsly lowdose aspirin
2 anszduliiimaasundamislassainawes GPIb/llla Tnswdeulassaiady
active form Wa2 JUAY fibrinogen wag von willebrand factor(vWF) Tuidenla
RRTOATaC

3. Platelet aggregation #a9a1n GPIIb/llla luindmden JuiU fibrinogen wag VWF

ludaauaziinihiwenlosndadeoadismeiu vinlifanisiniznquuesnandonaindu
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platelet plug ¥gAUSHIMTAANSUATIBRBRRALEEA BaviliAnn1Tviadenly primary

hemostasis

- o -_O - o

Pl

o ! ! Extracellular matrix

Adhesion O
QO = -
GPIb-vWI GPVi-collagen

S a.B,-collagen

. - Eé
O

Active and recruit other platelets

Actvaion () 3 - O
ADP, TxA; *

Release reaction
* Shape change
g

Fibrinogen
GPlIb/ila

Aggregation: Fibrinogen-GPIlib/llia

The primary platelet plug

P a © o A < A
AN 3 LL@ﬂ\?ﬂ@vl,ﬂﬂ']ﬁ'mﬂﬂqﬁ'LL?NmrJ‘ﬂﬂ\‘iLﬂ’ﬂ@iﬂﬁlm@ﬂl@@ﬂ

wodlwiu Aoendunaadeniiimstnldlunistesiulsailouaznaonidentis
mstostuugugiuazyisnilaouedlniudunguessrdunisdniauilalvafiosesd
NSAIDS) Fsifidrutsznoundnfensaeiddadn (acetylsalicylic acid) aaﬂqwégugaﬂ13
acetylation vestanlasl cyclooxygenase (COX) #3o prostaglandin H( PGH) synthase 1
WAz synthase 2 w3a7i3und1 COX-luay COX-2 ag1901758 0w leiivinnisidaey
arachidonic acid 3331210 phospholipid membrane younanden Tuu prostaglandin
H »(PGH,) %ﬂL‘ﬂu‘ﬁguﬁlﬁ]uLLiﬂ“U@\imﬁﬁjﬁLﬂ‘i']%ﬁﬁ’lﬁ prostenoid Fin Fesauds thromboxane
ALTXA,) thag prostacyclin( PGI,) denaliiinnissudanisadne thromboxaneA, 3a1dy
ansvadivhliAansingsivenndnden funnd 5

Endothelium cells ﬁuamaamﬁaﬂ%ﬁﬁ% COX-1 wag COX-2 lhay COX-2 Uaiann
FontlavJudiuddnlunsads prostacycline (PGL,) © Tnewndnidenarendonszuiums
i prostaglandin H , \fioad1a thromboxane ALTXA,) uaviaanidonazasnaprostacyclin

PGI,) \Junan
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woalniuvuIn low dose amqw%mmﬁu& Platelet COX-1 1undn wazilna
sewlosanmsdudungaiden 1wy n1san inflammatory cytokines, oxygen free radicals,
growth factors uarduq'” Tnsniseengussundnidenvesnodlniuliunnsstuluneue
viowmAnd uadalnugnaadulneds passive diffusion ldannszimzuazdnlddnaruuu &
Suusgmunealndurialiindouiin (non-enteric-coated) agldszdvanlunatanngsgni
1181 30-40 WTINAISUUTEMU WatmInsuUsEU aspirin ¥iaAdaauliin (enteric-coated)
wldnands 34 Halusdearldseduengean wasdaslivreongvdldiiifeneniovnly
azldunnon uedlniuazgn hydrolyze fetoxlesl esterase fimafuesuazdisy ey
salicylic acid woglwsuvilaliimdoudinazd oral bioavailablity Uszunausesas 40 feipeay
50 wALBAMNSUYTNA enteric-coated ,%ﬁﬂaaﬂqwému #3891A microencapsulated g
bioavailabity #ninil wealwiul plasma half life iiesduindsdauund udfinadundn
Foanasnenguaundndeniiduiatunealniu esngriveswedlniufiivoioulasives

ndnidenaziintuansmendmungnsluldmenisisanmeadandadentuunlng e

JRaaunsaliwaalnsulalaeliiiesiuazuiansawatoalnsuazll half-life Aduunn

[ Phospholipase A,

Free arachidonic acid

Inhibition of COX-1

by low-dose and
high-dose aspirin

Conversion by
prostaglandin L

1 k
COX-1 COX-2

Prostaglandin G,

HOX l J HOX

Prostaglandin H,

H-synthase 1

Inhibition of COX-2
by high-dose aspirin —

Conversion by
prostaglandin
H-synthase 2

Conversion by tissue-specific isomerases

Prostaglandin E,

AT I XITIL]
rostaglandin E, §
receptors i

Prostaglandin F,,

| |

Prostacyclin

Activation
of specific
prostanoid
receptors

Prostacyclin
receptor b

AN 4 uanInalnni3eengvsveIedlniy AnwUawI9IN

(18)
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wealwsudugdrundndeniiddalunistostunisiinlsailonaznasmien
oeslsfnunuindfihesuuniafnnnsioresuwealniulaspirin resistance) Ingng
AanayilignsnsiinlsadulfonauLardnIIn1Tgafuve sLduLien T landwndn
vremanndu 1020 lpetadeiivhlniAnnneiedeswoalniu Sanin wugnssu®@?
auaianeesnslien @ siavosmealniu® nsldedudinisudansalunsemne
proton pump inhibitor) ®lag L‘WﬂimEJLWﬂmijq%ﬁIamaLﬁ@mmﬂdﬂmewmwﬁy’amqﬁmm

?ﬁu (10, 27

) aiouI\l L o = & gay(lo)é 111 L o
waziiddglsalnangisass Anun1iziuindudnime? Fauwlulsalaineisess
a d‘ dy o a o 1 1 v (28) o v d‘

21961ANALTALAINELT BTN n1nzenaulus19n1esIun8 2 vinlvnnsiUdey @
arachidonic acid 1y thromboxaneA2 snafusIueiinsly pathway duiteuwealnsuly
aunsndudlauag a1seyiusvesarachidonic acid Ao isoprostane NviMnuniAaTe
thromboxaneA2 LRLAUdNAe

mMstsemaalnsulunisdaanulsaiilatazasmasn Junuinyaluaunilsaila

A ! 1% Ao < 0% A ! a <
ASVADALABANTIND UL LL@%V"I‘L!‘I/IlZJLﬂ‘t’;lL“l.JUIiV”IM’ﬂ"\]LLﬁ%Mﬁ@@Lﬁ@ﬂNWﬂ@u I@EJIL!?TLW] WAELUU

!
=~ A U 1

lsaiilanazvaenidon dnanensAnudeBuduitnealnsuaiuisaansnsinisiinlsamla

o w

Maden lsadudenauns loegredidudAaynieada wunsanwidu meta-analysis @l
v N A o o & ) N | v I3 2 = =
AUreingvsemaudulsaiilanazvasaiien nudtgiduninidendediulvgfesn
woalniu anAudssnensiialsailanasnaondonlasgiitudrAynians wazlid
ANUANEeTUluIIA TS ENIN9URInge(160-325 mg) MsauuIAdn( 75-150 mg) duluay
d‘ 1 a L% A 1 a = ‘NI LY % a 1
lidwneiilspiilanasnasaifenuinay dn1s@nwnatvayunisiiiealniy Wy meta-

COJFyuiiisunisiiennedlniunay placebo wuinnealniuaiuisnannisiie

analysis
lsaialavaidon waglsalduidonaues lnegelidedrAgyyn1ada watiulonianisiin
A a A a 1 1 [y ca & 4

Honvanjuksslumufiuemsuazifeneanilulyluaue lnsnadnsndulselevilay

! a aa = N Aa = i ) &

winniwaldeiinnidensenagnulugtheniianudssielsamlawazraeniengdlasly
guideline Ainandsnistnealnsulunisdesiulsarlanazviasniden American Heart
Association “Yuugiililduealniuludyeniinnudswiolsailauasnasaianluiia
10 ¥ mwmdovay 10UulU LuInieues American college of chest physicians®?laug i
weabnsuvuaan Tugnlinedulsarilandongas 50 Youluiduuuginsedu b uas
ALULL1a18AN US Preventive Service Task Force 2016 *? wugillgluglvajeny 50-
69 Undanudssveslsnimlanazrasnidanuinnin 10% Tudul fsnnd 6 ualunistesiu
lsaiilawagvaendenludiiglanesedildeyanaduayuliuin nsfinwimeta-analysis 9

itudrelanesesinldendundnion®’ ssdiulngfesuedlniuiiedosiulsaiila
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waznaanden wanslidiuitedundadenaiuisaansnsinisiialsaiilaviadendle
WeuAuauililasn(17n15@nwn RR 0.87, 95%CI 0.76-0.99) uign@1uLnanidenfiiulenid
\Naldeneneg1sidedrynisannsnme lnglulinalunisannisiialsaduidonauouas
§n51m18TAe51(30 N15ANY1, RR 0.93, 95%CI 0.80-1.06) Tnenasamuamiloufiululsals
Medefwmnizey InsAnuidssavesnsliouedlniulunduiiasemiudulafingsdifiany
TnneiEessaudie wuiwmLLaalw'%ummsaamé’mwmaiuﬂduﬁlmawamﬂﬂlé’ﬁﬂdméuﬁﬁim

@) Fanandl 7 A1wuz1191n Kidney disease improving global outcome

SREDERRLER
guideline 2012% Fauusiilvewealnduluauiirnudssselsaimlavaznasndenuinniy

ALELINEeneen taglrmdusiuziinseau b

U.S. Preventive Services

Annals of Intermal Medicine TASK FORCE

www.USPreventiveServicesTaskForce.org

. Adults aged 50 to 59 y with a | Adults aged 60 to 69 y witha
Population 210% 10-y CVD risk 210% 10-y CVD risk Adults younger than 50 y Adults aged 70 y or older
Recommendation Initiate low-dose aspirin use. T:‘: :ie:':m:::\nﬁ::;:::f No recommendation. No recommendation.
Grade: B P Cratles € * | Grade: | (insufficient evidence) | Grade: | (insufficient evidence)
Primary risk factors for CVD are older age, male sex, race/ethnicity, abnormal lipid levels, high blood pressure, diabetes, and
smoking. Risk factors for GI bleeding with aspirin use include higher aspirin dose and longer duration of use, history of Gl ulcers or
Risk Assessment upper Gl pain, bleeding disorders, renal failure, severe liver disease, and thrombocytopenia.
The USPSTF used a calculator derived from the ACC/AHA pooled cohort equations to predict 10-y risk for first atherosclerotic CVD
event,
Aspirin’s anticlotting effect is useful for primary and dary CVD p because it p Il the of
Preventive blood clots that form as a result of reduced blood flow at aﬂletosderolic phques thereby vedudng hypoxlc damage to heart and
Medication brain tissue. The mechanisms for inhibition of ad or | cancer develop are not yet well-und. d but may result
from aspirin’s anti-inflammatory properties.
Treitiast aid ble approach consi with the evidence is to prescribe 81 mg/d (the most commonly prescribed dose in the United
Dosaas Shles) and assess CVD and bleeding risk factors starting at age 50 y and periodically thereafter, as well as when CVD and
e bleeding risk factors are first detected or change.
The benefits of aspirin use The evidence on aspirin use is | The evidence on aspirin use is
Balance of Benefits outweigh the increased risk for ouTt'::e?;::lﬂ:i::r::m"n'u:'or insufficient and the balance of | insufficient and the balance of
and Harms bleeding by a moderate bleedi & Sinal GGuit. benefits and harms cannot be | benefits and harms cannot be
amount. ng by - determined. determined.
Other Relevant The USPSTF has made d and p ing a healthful diet and physical activity, as well as
screening for carotid artery stenosis, :oron heart disease, high blood lipid disorders, obesity, diabet heral arte
USPSTF ng ery ary 8 pi ty, perip y
R disease, and colorectal cancer. 'I’hm recommendations are available on the USPSTF Web site
ecommendations
(www. P e, nn)
For a summary of the evidence systemallully reviewed in making this rec d the full d and supporting documents, please
go to www.usp €.0rg.

AW 5 meﬁmuzﬁ’]mqmﬁum U.S. Preventive Services Task Force Recommendation

Statement @%3U aspirin for primary prevention®®®
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No of evenis/ipatients Favors | Favors Hazard ratio p for
Asprin Placebo Aspirin | Placebo {25% C1) trend

Major cardiovascular disease

GFR =60 233/ 7.517 252/7.461 = 0.91(0.76 -1.09 }

GFR 42559 65 11,527 7611556 —-— 085(061-1.17 ) po3

GFR=<45 11/ 264 32¢ 272 —_— 0.34(0.17 -0.67 }

Overall 309 s 9.308 362/9.289 <> 0.85(0.73 -0.98 )
Myocardial infarction

GFR 260 114 S 7.517 144/7,461 --- 078(0.61-1.00 )

GFR £5.59 27 51.527 4371,.556 —- 064(039-1.03} g8

GFR=45 5/ 264 6! 272 —————— 031(0.1 -0.85 )

Owverall 146 /9308 203/9,239 < 0.71(0.S8 -0.88 )
Stroke

GFR =60 105/ 7.517 95/7,461 l 1.09(0.83 -1.44 )

GFR 45-59 36 71,527 36/1,556 102¢(0.64-1.62} 0.06

GFR <45 3s 264 140 272 ——-— 0.21(0.06 -0.75 }

Owverall 144 s9.308 145/9,239 <> 0.98(0.78 -1.24 )
Cardiovascular mortality

GFR 260 98 S 7.517 90/7.461 _t 1.08(0.81 -1.43

GFR 45-59 27 51,527 30/1,556 N 092(054-154} g4

GFR <45 6/ 254 171 272 g 0.35(0.14 -0.80 )

Overall 131 /9.308 13779.289 <P 0.95(0.75-1.21)
Total mortality

GFR 280 21957,517  217/7.481 _i 1.00¢0.83 -1.20 )

GFR 45-59 47 11,527 54/1.556 3 0.89(0.60-1.31} 004

GFR <45 155 264 30/ 272 —_— 0.51(0.27 -0.94 )

Owverall 281 /9308 301/9,289 <P 093 (0.79 -1.09 )

I I 1
0.1 0.5 10 20

Hazard ratio (95% CI)

A9 6 wAR3 post hoc subgroup analysis BaenNstakealnsuluAuldaudulaings

fnnUanna1n®

uamawafumaﬁﬁﬂwimimwL‘%Ja%aﬁmfszLﬁamaaﬂlﬁmﬂﬂdmuﬂiﬂmmﬁad’]L“‘flu
AzunIndeuguussinulivesannnvesnzidensenitefianvatsads anvgndn
LﬁaqmﬂdwﬁmiﬁwmuﬁﬁmﬂmﬁiumsﬁwmwaqLﬂé‘mﬁaﬂ(pLateLet—pLateLet interaction)
(36)LLazmmuﬂwéaﬂumzmumiﬁwmwmmé‘mﬁamﬁwaamﬁaﬂ(platelet -endothelial

interaction) N15¥inUNRAUsNATeLNAALdanLAnIN a8ty WuNISVNUNRaUsNRUDY

)

slycoprotein lIb/I1a°" anuRinUsnAvesn1sUuaouasharn15a319ADP %30 serotonin 31n

Fanandan®¥inlann1sas19 thromboxane A2 AURAAUINARYDY metabolism Va3

arachidonic acid® lagdnwugidu auinlsnAniautinfives cyclooxygenase AU

AnUsnAtusialassasiwenninden uonaintutedenssiuivihlinfnnisinnuiinusnfves
inanLdondAAe uremic toxinstilesannisarslaaiunsnannideneeninUsnilalay

[ P~ v & o i a v [ P~ o 14
nstennaniionvesthelaneisesaluldly plasma audsnid waundadenaansaviianula

Usn@a“? wanain uremic toxin Unagiiunumdragivinlaiadenseninusndlulsalniig

i1 uremic toxins MA1EAIMIDINTAVIINITVINNUTBINAINNTIUGRTUSZEZUTUNN 1w

Y

.. .. . .. (41) g a & A o a
urea, guanidinosuccinic acid, methylguanidine™"’ UaNINUUYIUIULLALADALAIVIAT HID

¥
=

AILANTUVOY nitric oxide FUAALEBINNNTITAIVDY urea VIl L-arginine 1ANTU WAy
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1189910 L-arginine (Juasisduves Nitric oxide F9@15 Nitric oxide Jasiun1sdusives
= ) a v O & g Ao va a ] X E
nanideniunasaienduiluamanviliiinnizitensendelugtelanesess

v I [ A a qd(42)
NNTATIVINITYUYINANLABANNA1YIT

WuUASHUTLILNAAEDALDIT IR ITLAT DY
dnludiluni1sduindniden 119 automated cell counter methods, flow cytometric
method tudu n1sganwazvatniaiden n1sgnisitnuvennandenlosduigy
bleeding time, activated clotting timeuioni1iaplatelet aggregrometry #0139 platelet
Y Y

S asa2) o

aggregation H¥aNYIT " LYY
. .. v 1 Ao & A

1. Light transmission aggregometer nA1u9u lunaraunndunen wdadenwtns
90n 138071 platelet-rich plasma FaFusiuiinauguuin Inadsandu 0% aggregation uaz
Yiuimseslinaraunnlunenindaidonsenual( platelet- poor plasma, PPP) 1 100%
aggregation

= 1 o < = 1 9/ [ Y Y v Y . < =

dieldansnszauindniionsnaadll nieuduinisniulvidniueie stirrer indniden
sgimegnguinyilvinataulaty waeiuuniy lngesedssndoniovavvasiasiulaly
LAY Y degiaianlunnu X a1sasiaiaiiiedu gold standard YBIN1TATITNAALHON
Wesandnsldegraninennuayldiuuiuiu

2. Whole blood aggregometer 7n15:n1¢naululdon s nuaeilA Uy uAaenLIa
wallaldansnszauasly indmdenazunniziu electrode vlmAnn sAumunisilui
lraunsadnla nsasadiaunduuindnisnsaksnivefninfelifesduaenvinl
Usendaan ldusunanaantiosnin

3 VerifyNow aspirin itaffeazainsinda vlatnaiesauld Mo Tanisnevauss
YoUNAALEDARDA13NTZAL arachidonic acid waguafiiIuansinauguluien lny
NannN159111 aspirin §udenisviisuaeunantionlnedudeulesl COX1 MUau
arachidonic acid L9u thromboxaneA2 inl#iiin platelet aggregation Aetiudwaalnsu
a1unsadudanisyinauvesnandenlanazliiin platelet aggregation Taeld agonist

YY)

arachidonic acid nsgfukdIgAmNEIITavBRNdmdenlunIsinIenguiukazduiu fiorin

LYY

microparticle fLnanLdenLin aggregationiagduiu fibrinogen- coated beadsayvinleiuas

HUNINTU 1ae VerfyNow Aspirin aA1U0d891 311195008 ULUAYDILEITIN T ULAILEAINE

oA

iy Aspirin Reaction Unit( ARU) Anflla3eds18a1uazagsening 350-700 ARU TnediAn cut

43,44

off 1 550 ARU mnuunnsguniinisAinwiinuali * Taadaunnnimsewindu 550 ARU

wanamealnsuliaiuisadudinisyinnuveanandenlaain1snsianiedsainanit dau
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azaan gnaetkiudn wazsiuizeusulunmsusaiunisnureundadenliiduedd
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nMsAneINGeNNITATIANAATEALALTDU

ASPIRIN REACTION UNITS

ARU

Blood Sample Blood Sample
Showing Inhibition of Showing Normal
Platelet Function Platelet Function
Agonist

Red Blood Cells

Fibrinogen-Coated Beads
Platelet-Bead

Platelets Aggregates

Low Light Increased Light
Transmittance Transmittance

NON-THERAPEUTIC RANGE

THERAPEUTIC RANGE

POST ASPIRIN INGESTION

a [ o o I3 A 1Y a .
AN 7 LEAIUANNITNINULAZ AN TLUTHNANI TN UYDUNAALADANIYLATD Verlnyovv

gunsainldlun1snsaa VerifyNow

1. VerifyNow Instrument with Electronic Quality Control (EQQC)

PN a v

2. VerifyNow Aspirin Test Device (reagent device) lngiiuigaumniivios (2 o9

9 Y

waldea 09 25 asrnwaided (36°-77°F ) dudifunsunaaaufosnsiigumgived( 18-25

DIALYALTYE )
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=

AT 8 uanLATBY VerifyNow Instrument Wag VerifyNow Aspirin Test Device

3. waendyINIAAuiIegrniond @i 2-3 33 Jeflarsiuidenudeiafe 3.2%
sodium citrate

4. unsalziden WlinuLIe 21G wiolugni

NSAUADENS
feg1udanildaiusaiuleainiiaasaaenLAIsen) lnenduatzdesiionld
Tunassiusagnadeniuilasliusu udelndri19asnfoUssuN M0y Tnsagns
< 1 = QIJ [ (Y a a % gj Qy ildl
A2SALLAUTENING 2 D9 30 FALUINAINITTUUTENIUL DA INSY wazlaendoefenalia

uniivies agratdos 30 U1l walduiundt 4 ¥alusneuazdilunsianiuinios

VerifynowAspirin
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Bn1siiufiegng

1 ¥ Fenfiinrzarnnasndonunandes Tagldmiduaun 21 wielngni Tunis
lziaen

2 nfunzidenlifiadesianvdiunsnegetios 2 38 uarwnanfiusiediadendae
nasaussyasiudenudadndu lnotaniz EDTA Ivinndaarnifuidoniieldnaaey
VerifyNow ASULA?

3.Lﬁ°uLﬁamiﬁlé’ﬂ%mmﬁmmsamiwaamqaumpmﬂ ADYLUEMAD AN UGN
Uszann 5 afaftonaudentuansiumsudsmelunasn

4. fregnseunulingumniives luudidurioutuds

Y

v

5. wuldidennianuazuddinailunisnaasuy
MSAUSN A8

a v

fag1danazdaiuNanmalreaduinal 30 urfinaunazinisnaaauwsliiiug

9 Y

Flumdanniiuden lnedeunulingumglives( 18-25 C)
aa
A159N1NATUNIUNITATID
P2Y12 inhibitor: #7131 19n150579n 199 uvRRndaldanialsnile a1aiinaanan
ARU
Y9IN1301339 VerifynowAspirin 3968318A8Ma1dneun130339
« Plavix ngmag1atiay 5 U

« Ticlid ngnegnaos 5 Ju

« Prasugrel ngnag1atiey 10 Ju

g1unanidendugdeinaand1 ARU li3adoemganouvinnisnsaa Tng

« Aggrenox ngnagatey 107U

« Persantine ngaagnatios 12 42l

« Pletal / Cilostazol ngapgnaiios 12 Falug

NSAIDs anunsagudundaidentdmilousuoalniu usddnetunsedl NSADS L

aunsadudunanaanlanins
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« Ibuprofen vgmagnatios 8 Halu

« Naproxen vigmagnatfos 24 dalud

« Diclofenac (Voltaren, Cataflam) %qmaﬂwaﬁaa 24 Gfib’ﬂm
« Indocin vigmegnatios 24 dalug

« Feldene ngnag1atioy 50 Yilug

GP llb / llla inhibitor: Qﬂwﬁlé’%’um tirofiban (Aggrastat®) 139 eptifibatide

(Integrilin®) neluansiumnse abciximab (ReoPro®) neluassdUaiilidmslasunimaaeu

AmsiaslfuiRnisiianunsanagauld
ANPNULIUTULEDA( Hematocrit) S¥1Ing 29-56%
=3 & 1 a
WNAALEBA > 92,000 falulasang
Insnawelsadesnit 577 me/dL

J¢6v fibrinogen 81119 164-529 mg / dL

n1IMAFaURI9819EUe
1. WaA3ed 1BISUAUN TR
2.1 electronic quality control IaglausumIuANAMAIN WNBRATITADUATITHINY

A
VDNEATD
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A9 9 UaRaN13Y electronic quality control IagldurualuAuAAIN

3.Unwa4 VerifyNow Aspirin Test Device (reagent device) nanvaendy uwagldidn

YpanaauluAsag



AN 10uaEns3N1sld reagent device WM luASaAgDU

4. ndunaoniftufognadenluaiinads routhwasaiuidenldiifunsiafieglu
A0
wiUann
5 Fuliaraseursonatulagauniniaiesnaaeuiaiauasneausa
6. 1eBosileflazlimaasunazuansnalunantosninini

7. JuinvisoNunaf19814

21
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E=lan=2012
13:69¢36

verifyNauB Renitin,_

209 11 BaANA19819AINATIUNATIITIENTY

8. Nvgunsalveaeuviavie / naeamegslunyuzvesRneiivinyay

NaTilE U89
nannaaouazinsmeruduledlwiuuiisemie (ARU) fanmdi 13
WUARNUNYVDINAVAGDU:
>550 ARU — npgeulinuanufinunfiveunandeniidenndesiunsiesuesn
waalnsuy

a a @ A a
< 550 - V]ﬂﬁEJUW‘Uﬂ’J’]lINﬂUﬂG’lleE]\‘iLﬂﬁﬂLﬁE]ﬂ‘\]’WﬂEJ’]LLEJﬁIWiu



700
650
600
550
500
450
400

ARU: ASPIRIN REACTION UNITS

350

NO DRUG EFFECT

DRUG EFFECT

PATIENT RESPONSE TO ASPIRIN®

No evidence

of aspirin-
induced platelet
dysfunction

Evidence

of platelet
dysfunction
due to aspirin

AT 12 wanIN1SWUSHAaAT aspirin reaction units (ARU) 21n1AT04 VerifyNow Aspirin

23
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UN9 3

oA iUNIY

3.1 sUuuuMsIvY

MU NLUT19un (experimental clinical trial)

3.2 32108u3eNTIN
Uszvnsidnnune(Target population)
;ﬁﬂasiiﬂ"l,mwn,‘%}a%’q
Uszannsilalumsdne(Study population)

Adrelsalanesesuasglngidnsinuvedalsninunsunisinwilulsmeiua

AN

v A d Y = . . .
ngnausilunisAnidanaranaiasidinisfnen (Inclusion criteria)

1.a1anadnsvisnguazngiegns 18 -80U
2. 0ulsalannei5esede GFR<15 mi/min/1.73 m? drupianatasininisvinauaes
laUsn@ Ao GFR =90 ml/min/1.73 m? wisAAseAtutiosv3aviniy 1 daansudendans
3.4 indication Tun1519 ASA for primary prevention d1nsudasdulsniilanay
vaeadenlaen1sAuad IngldFramingham 10-year risk score in men and women*ag
a v Ao = ! Y] = Y] v ‘Y &
JziaeneIatanATniinuEssrslsalalaznasadoniilaluian 10 Uswasosas 10 Ju
W Wngenanadasnienlnusnfiauidenly match weiuenglagengas match Wieglugae 10

U Aunquenanadaslanieises
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ngnausilunisAnidianaanaINNIsAne (Exclusion criteria)

1. pranadmsluadaslansiunsdnw
2. 9NEALASNANULELIRDNISNALADADBN
- wpeflusyiRiaanaanMuAue I sUINaUN g luBNLA DY
= wa A = & ¥ = 1
- weliUseiRdeneanludsue SoLEUA DA lALDILANLNNDY
= wa Y = = =}
- weluseiRdudenauasiulunaivnsiou
~ A  wa W ~ oA
- TUseIRgURve sndn Tussesamilafiou
- Mdedundadonuindu 81@UNISLIIvaRaan gAUInsia NSAIDS
wagnganauinnITIdeasninduiu
a < o~ ° | ' a a a a & @
- Jnanatdanfnnin 150000/mm3  ANALADATNAMURAUSNRUDINITLTF
o380, Hb< 9 ¢/dl
- 1573 stool occult blood WaAAANAUIN

. DranadAseeLNewaAlNS UL ABU

SN

. 91AAIATAIATIA

N

5. filsausgirmaunvilviideswienisiiadenseniaUsni wulsaduineses
Jukst lsandmdendt Tsanadinidon Tsauzisanselsngiidununuies( Autoimmune

disease) Wusu

3.3 YUINAIDYN

NNINUNMILITIUNTTUTNETREINSANK 1Y Igniziundadenluauldlang

=~ o ] v

Setuilsuiudvglausnd Fedndruvesnnegiudewsalniuluauldlning=0.46 druly

Alveflausnd =0.16



26

FREQUENCY OF ASPIRIN RESISTANCE IN PATIENTS WITH CHRONIC RENAL FAILURE AND CONTROLS

Chronic renal failure group

(n=245)
Control group p Value*
I (n=130)
Hemeodialysis (n=115)  Stage 3-4 CKD (n=130)
85 (34.7) <0.001
Aspirin resistance, no. (%) 22 (16.9)
53 (46.1) 32 (24.6) <0.0012®
511176 <0.001
Aspirin reaction unit, ARU 479 £ 72
549 + 60 478+ 74 <0.0012¢
100 NS
Median aspirin dose, mg/day 100
100 100 NS
27 + 42 NS
Aspirin duration, months 36 + 67
18+29 35+50 0.009°¢

AN 13 uans dndiuves aspirin resistant vesnguaulilanesesuiisuiuaulile

Usn@ 1nn1sAnenaunin™?

IngldansAnnnnuaiegsdmiuiseuiisudndiuresaeinguidudaseseriu

Iy match eanadasnaunaaadiaznguaAIuAy

[ZO(\/ p1(1— p)+ Zﬁ\/ p2(1— p2) ]
GsBarianBadt

a=0.05p=0.2
Zqp=1.64
Zg=0384
p; =dndwmaseuldlaneiidnsiosowodalniu=0.46
p, =dndruvesaulsnififinsieseuealniu =0.16

N=13 AUFABNGN TININUNA 26 AL

3.4 YUADUNITNNIY

1) nszvIumsAniienaraadasnilaneisess lnedadenanadidngieuenlse
o veadtinergsnssumilulsmeiviaguiansal lnenisAnwiainnesaideugiie uag

'
=

Andanatanadasnianlausnianaatneginssumilvlsmeiuiaguasnsallaedwmiueny
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LaNAYD901ENANAT Inga1analins I NUILATNUNNISANDBNLYNARDBNIINNITANY)
P o a Y |
Mvdoagandunsnudoasssoly

2) NFLUIUNTVOANBUYNIINDANATIAT IAgEvinN1TIeasTuaTingUsead
JURDUNITINYOLNALLDEA ANt huN1ToaNINTATINTINElaalRsle waziUalenialndnaiy
Joasdannee Tnatdndulalaedasy neuszasuinluenaisuaninuduge lnaviaunil
ANTUNTN WHUNEUIEUBNBIYINTIH TN.RWAINTA]

3) WeoaalATaudsIulATINITITENaY a8vin1stnUse IR Useiliuuseinlse
Uszdi emldluefnuarTagiu n533319n18 Han13nTIaN 199U URNI TN

4) oranalinsnnsmlunuIdeannsAndenau inclusion Wag exclusion criteria
enaaiasiunsiadeniiansia platelet function test 1ne3s VerfyNowAspirinlagius

% & 1 @ | oAa v 1 1 = [
p1anadAIIUNaNIInTIFenvzuUndunguilia1osndt 550 ARU wag 1nninnsewminiu
550 ARU ghasaaldiantiosndn 550 ARU aghithinlieuealnsuusifiudeyadudnsinismy

<@ % aa o a o = = %

5) nueEatasniainsinulausn® inisiangideamieusatainslanngly
G

6) Nt anatasazlasueuealnsy 81 mg non enteric coated SuUsEIMUIY

12,19 1139 24 FrlusAiitganalunisdud

gj % 5 = % 'S = 1 (
azATd nasntudn 1 dUai( Tunisfinwang
\nanLden wiliiafosnslrend1faseAunaii(steady state) FaraUseununilaoring)
1@1a@NATALLASUNISUTELIUDY AuaLENaluNISUUSENIUYN NaTNLAB9Ue9eT tneay

va VvV 1

lasumstuiinlagaziBealiluwiuuseifgidisiuanuifeaszgnanesnminlidsudseniueg
adnanenniuvsevensufleanaNITulanuaNaliasl
7) yhmsiangidenainisvinauvesnandenlagldls VerifyNowAspirin #aala

aspirin ATUNHseindnauideyanmualulsyitanadnass

3.5 NM35IUTIUT0YA

ad <

Bmsinudaya
Toyadiui Useidlsausedndn ennldsiuiu nsnsinsumedymnvilvgiaely
anunsalgenaalnsulad Anuaitaslun1sSUUTENIUYN HAT1AB9UDL LD NS Y Tag

Joyanauavzyinnistufinaswuunesuiudeyalussninud1sinaisy
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3.6 VBINALUNITIVY

1nguifthoduwanzdtaslsalamodessiaiufisuonvessmeagnasnsal
whituillddesinlumaisudteutudiaelsalanedesetily

2 liaansonsulsinguaelaldeuedlniussuaminaneats

3uamsfneinamemsieseswedlndy uwililiinsnsnisinlsarlawazraen
AonLazenIImIelagT

4.6 VerifyNowAspirin 71 550 Tédmsunsiasmnisvhanuvesndadesiuauusnd L
fimsfnvriailluaulmisannsaiunesasmenesasnsidalsailaaz naenidonls

A d' 1 a
WlauAUNA R UINA

3.7 MITIUTINTeya

Joyadium Useilsausedndn ennldsiuiu nsnsiesumedymnvilvgiaely
annsaldeuealniuld aruaduavelunmsiuusenuel natrufewesenedalniu g
Joyanamunazyinnistufinaswuunesuiudoya

6 Y

3.8 MTIATILNVBYA

14 Chi square test ldmagauauwanaIwasdndIusEnIangulaewasngua

Tausnanausadudundndonlenaslaeaalnsy
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uny 4

HANTIATIENTYA

HANTIATIENURYR

1. Ussynsidwndnen

nsAnwviluseninediasiou waadnieu 2558 89 unT1Au 2559 lagklinsiuide
Hufthelsalamede¥riuiu 13 euwasitheiilavsnidium 13 au fundnwiieadngiae
usnlsameuragmasnsal feglunaninisidisudnusniedusendisuide uazliide

1% Y 1 a o [d o & [ =
MUlUNISNTINNWITY e SITUTIUIUNRUA 26 AW AINNT 14

Platelet dysfunction
ARU <550
0 subject

*-—P VerifyNow aspirin

Platelet dysfunction

ARU <550

0 subject

al' ° X a v as o a aov
AN 14 LLa@ﬂ‘ﬂquunﬂjﬂ‘LUIﬂiﬂﬂqi'l"UEJ LLAZITAUUIUIY
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2. doyafiugruvasdiie

wUanLAINSNSeIRdsvnelaA1ulIn( Glomerular filtration rate, GFR)Lag 33
Cockcroft-Gault formula %3014 A1 creatinine Lag a1 GFR >90mU/min/1.73m2 %39
creatinines 1 mg/dl liidungulausn@ wazdn GFR<15 mU/min/1.73m2 Tiidungqulaiie
303 Tagldngalausnd 13 518 Fais 13 78 & GFR < 90 mU/min/1.73 m2 usie creatinine
<1 mg/dl drunguilanei3efsiiauldiidnlaegiamn 2 eulasiisaesaudnslalnoriiunis
waeaden Mewsnilugveany 43 Yadlarumamaendenuuszunn 6 Ulnednslneniing

1 a

aganuats drudnsreduindeeny 43 DEslarumanasadonuuszanuanud d1dla
ofindazania
Tnevisananguaninsniutsenu aspirin Ifauasunsiine e ey
naulaneisedaiiongiads 67.9410.8 Tiluwary 9 AU (69.2%) AN 4 A
30.8%) drunaulausnd fengiade 64.3:7.8 T Huimanie 9 AU (69.2%) Lwands 4 Au(
30.8%) ngulsalanteFods uanudulaiings 13 au(100%) WuLu U 6 ALE6.2%)
Dulsaluduludwdon 10 Au76.9%) Wulsanasadeniila 3 au23.1%) d@wngulausni
flsauszdnn Wuanuiulaiings 11 Aw84.6%) 1Uwuimnu 3 au23.1%) Wulsaluduly
Gudon 10 Au(76.9%) Wulsanasadeniala 1 au( 7.7%) nqulsmeiFeslifieuguyvs
nauladsniguynd 1 au( 7.7%) naulineiFessdivseTinisldowoalniuaunnou 9 au(

69.2%) naulausnAfivseTanisidewealniuinnou 2 Au( 15.4%)

fudlananieiads(body mass index) ndulnanei3osa Ao 23.2+3.9 ke/m2 ngula
Usn@ Ao 25.941.8 ke/m2 Aadsarududalnduazlauealndngulaaieieds fe
134.6+14.4 mmHg Way 71.1£13.3 mmHg aud1au diunqulalsnd Ao 146.3+10.4
mmHg waz 80.3+ 9.3 mmHg AUAINU

n3msIIn1eResfiSRnts Aade Bun uazAnale creatinine ndulnaneiiesy Ae
31.8+13.4 mg/dl uag 3.8+3.6 mg/dl mua1fu naulaUsnid Ae 10.9+1.9 me/dl uag 0.82
+0.1mg/dl AUd1AU AIN15NIB9Y89LA (GFR) La?{mamejmlmwm%a%’q Ao 9.7x4.5
mUmin/1.73m2 ngulausn@fe 39.69+8.03 mU/min/1.73m2  AladeCholesterol U84
naulanei3esfe 190.048.3 me/dl naulausnd Ao 193.7+42.5 me/dl Aade HOL veq
ﬂﬁjmlmwéa%’qﬁa 44.2+11.2 mg/dl ngullaUsn fe 47.4£9.5 me/dl Aiade triglyceride
109nqula830%s Ao 141.7+43 me/dl naulausnd Ao 161.2+100.6 me/dl Awade LDL
voangulaneiioss Ao 111.46+33.6 me/dl ngulausnd A 121.5+31.5 me/dl Ardlulnadu

dungulanneiFosa fe 12.2+1.5 ¢/dl ndulausnd Ao 13.5+1.3 g/dl Aladsvesndniden
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TungulamneiFessie 242,230£66777 /m3 naulaUsni Ao 272,923+57990 /mm3 A1 10-
year risk Tun1siin CHD 1agle Framingham risk scoring ﬂﬁjaﬂmwﬁy’eﬁﬂ AD 16.3+6.5%
naulaUsnffie 15.3+4%

Tagasy wudnlifianuwandenisivdAyneaiiiveseny (p=0.348) , ie(p=1.00)
lsanudulafings(p=0.480),l5AUMIU(p=0.411), lsalvdulududen(p=1.00), 1savaen
deniala(p=0.593), msquq‘w?(pzl.oo) Arusulalealnd (p=0.053) A1 cholesterol
(p=0.855) ,A1 HDL( p=0.447), A1 triglyceride (p=0.529), ALnanden (p=0.223), A1 10-yr
risk by Framingham (p=0.644) maaﬁgﬂamﬂdm
wazWuINAMNLANAeE 1N HTEd1AYNINERs vaesuiiuianie (p=0.032),UsziRn1l4en
woglnsuuneu( p=0.005), AANUAUTAINA( p=0.026), A1 BUN( p=0.0001), A1 creatinine(

p=0.011), A1 GFR( p=0.0001), Aalulnaiu(p=0.026) suaﬂﬂfjﬂmﬁEJL%@%JQLLaxﬂZj'iJIWUiﬂa

A5 1 wansensadseuiisudeyaiiugiuveingulanesesuasngulaUsng

Characteristic ESRD(n = 13) Control (n =13) p-value
Age — yr. 67.9+:10.8 64.3+7.8 0.348
Gender male— no.(%) 9 (69.2) 9 (69.2) 1.00
BMI( kg/m2) 23.2+3.9 25.9+1.8 0.032
SBP( mmHg) 134.6+14.4 146.3+10.4 0.026
DBP( mmHg) 71.1+13.3 80.3+9.3 0.053
HT(%) 100 84.6 0.480
DM(%) 46.2 23.1 0.411
DLP(%) 76.9 76.9 1.00
IHD(%) 231 7.7 0.593
Smoking( %) 0 7.7 1.00
Prior ASA used(%) 69.2 15.4 0.005
BUN(mg/dl) 31.8+13.4 10.9+1.9 0.0001
Creatinine(mg/dl) 3.8+£3.6 0.82+0.1 0.011
GFR(mI/min/1.73m2) 9.7+4.5 39.69+8.03 0.0001
Cockcroft-gault
formula
GFR(mI/min/1.73m2) 23.77+12.29 89.85+7.65 0.0001
MDRD equation
Cholesterol(mg/dl) 190.4+48.3 193.7+42.5 0.855
HDL(mg/dl) 44.2+:11.2 47.4+9.5 0.447
Triglyceride(mg/dl) 141.7+43.0 161.2+100.6 0.529
LDL(mg/dl) 111.46+33.6 121.5+31.5 0.438
Hb(g/dl) 12.2+1.5 13.5+1.3 0.026
Platelet counts(/mm3) 242,230+66777 272,923+£57990 0.223
10-yr-risk(%) 16.3+£6.5 15.3+4.0 0.644
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naLUSeu g Ut n@ny

1 1

naulanesedwasnqulausnd ns19mA1 ARU nauldsu aspirin lifietdaenidn 550
Fauanainbidauiausnfvesndndenneulasunedlniu lnongulninesess daade
ARU fiaulasunealn3uwindy 597.1x37.6dunaulausnadanaiowinnu 610.4+35 galy]

AigeEllEd Ay 9ata( p=0.36)

1 N LY

nialdsuuealniungulaneiesaidnais ARU ity 453.8+91.2 naulaUsnd faiade
ARU Wiy 470.8+88.8 3slalsnseesfituddaynnsadi( p=0.633)

1l8391nAn ARU e cut off 1 550 manefieindne1 ARU550 wansinuodlniula
anansnoangyslfeg vy
Tnengulanneisefmdsandulsemuuealniuudafidn ARU2550 Sruauanuau Andu

o w a

23.1% drunqulausn@fidnuiu 2 auAndu 15.4% Fsldssegaiiduddgyvnsadf(p=1.00)

a ' a L. /4 3 oY) a Y
M1597 2 UanIALRAY aspirin reaction units vespulUlneeSwaraulilaUsnd wazseoy

A¥URINIINBY DA INTUTDIVIIEDINGY

ARU pre aspirin 597.1+37.6 610.4+35.0 0.36
ARU post aspirin 453.8491.2 470.8+88.8 0.63
Aspirin resistance- 3(23.1) 2(15.4) 1.00

number (%)
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® % Aspirin sensitive
® % Aspirin resistant

ESRD CONTROL

lﬂl U 1 lﬁ’j a 1 lﬁ’l - 1 a
Ame 15 wansdnadiuvesnisiewedlniuvenguaulilaneisesuaznauaulilnUsng

naslonaalnsudunaniniu

I ARU before ASA

ARU Bl AR after ASA
700 +

600

500

400

300

ESRD Control
A 16 Box-and-whisker plots wansrtaya ARU lungueultloneFosauaznguaulile

Usnfineunazrdalasunealnsudunaniniu
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Tungulausnd fmflasendsnugiiennisiiui nilaseuauies wissglomn us
Fanussannsonueldasunilsonfindlaglidemenelundulanedos lifinadradss
Y0IN155UUTEMUL oA LNTY

Tnedoyavasnguiinosuodlniu fdsd

nqulaneFess

07 1 aulldgueeny 56 U thwiin 71 Alan¥u e 167 wufums A1 BMI=25 ke/m2
liwneld¥ueuealniunnnou flsadsdi Aemudulafings TsalaneiFesedndlavady
Fonuwid &slamfusioeniindasinaue laildguund asatarusuld 160/90 mmHg
A1 Bun/cr=62/13.9 mg/dl Aruaad GFR 19 3 mi/min/1.73m2 A1 cholesterol 141 mg/dl
A1 HDL 28 mg/dl @A tryglrceride 117 mg/dl A1 LDL 83 mg/dl A1 hemoglobin 10 g/dl AN
platelet 173,000/mm3 lAA1 Aspirin reaction units (ARU) neufuwedalniu 580 wadnu

wadlnsu 563

07 2 auldudany 77 9 dniin 40 Alandy g9 146 WwuRluns A1 BMI=18 ke/m2
wnele¥uguealniusnneu for primary prevention wivgalusnnnindafuifieviriiu flse
sz Aenrudulafings lwwnnu uarludugs lsalanededdllégle Wldguyvs
ni1vdnAdrudulea 13575 mmHg A1 Bun/cr=32/2.2 mg/dl A1uaad GFR 16 6
ml/min/1.73m2 A1 cholesterol 222 mg/dl A1 HDL 62 mg/dl A1 tryglrceride 119 mg/dl
A1 LDL128 mg/dl A1 hemoglobin 11 g/dl A1 platelet 133,000/mm3 1A Aspirin reaction

units (ARU) Aauiuwaalnsy 612 vasnuwaalnsy 588

it 3 auldwneeny 58 T vniin 58 Alansu g9 166 wURLAT A1 BMI=21 ke/m2
wneleisuguedalniusnneu for primary prevention usngalusnnnindaiuiesinuine
flsnuszdd Aoarudulafings warlusiugs Tsalanedesslaildle Lildauyns asata
ANAUlA 145/90 mmHg A1 Bun/cr=30/2 mg/dl Auias GFR 1a 15 mU/min/1.73m2 A1
cholesterol 200 mg/dl A1 HDL 59 mg/dl AN tryglrceride 103 mg/dl A1 LDL126 mg/dl @1
hemoglobin 12 g/dl @1 platelet 273,000/mm3 16iA1 Aspirin reaction units (ARU) Aoufy

wodlnsu 648 nasnuwaalnsy 646
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lunguauldlayusni

il 1 auldwieny 56 3 vniin 76 Alandu g9 162 WA A1 BMI=29 ke/m2
Liigldfueuealniuunneu fllsauszdn Aemnuduladings wazlutugs laildguyws
n3297AA 1uA UL 140/92 mmHg A1 Bun/cr=11/0.9 mg/dl Auaad GFR 1a 45
ml/min/1.73m2 A1 cholesterol 228 mg/dl A1 HDL 46 mg/dl A1 tryglrceride 390 mg/dl
A1 LDL108 mg/dl A1 hemoglobin 15 g/dl A1 platelet 205,000/mm3 1A Aspirin reaction

units (ARU) Aauiukaatnsy 583 viaanuwaalnsu 589

907 2 Auldndga 01y 63 T ditn 69 Alansu g9 153 lwufuns A1 BMI=29 kg/m2
welasueuealniuuineufor primary prevention ‘quLﬁuﬁmifmﬁadaaﬂﬁmmuﬁumms
flsauszddn Aerusulafings uazlusiugs lldguyns nsaatarnuduld 160/70 mmHs
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