ez A 18 FE 4% 199

OazExgd

YFHS AT T8y

QA S S| Tehet JEALB2H i}

s o

M g

L7 NRA gRAN A E 7% FAhR U5y
a4 §F33 o] BaHY JedHE EFEID
EAuta g3 Loz FuAs BA3EY
A2 @2 Aol YAHI Aoz FA7|
g 7158 E doUth WeR47le ¥HYYTLE
719 A&, 399 A3l F¥F, 2 T 99
A ARE B2 FA7)e] g9A¥A A A7
g B35 dF4E, A9 £3329 Asd AR,
o]l blood linee] o, AF, ¥ Tl 9
A GFS gk PP 9L F= ¥F
ZAA e WrERE ARAFY EA HF, I,
AAE, 78, FE YL uFNE AdEEY, ¥
A9l agel, warfarin X, 7+ FHEgxnAA
TGN Sol At YYRME s FX AY &
#3320 ¥ vt Al AL =7 YA AHA
g 3gn ao] g olefdt EXoz HF &
Hd-g go] AHEstT 9ot #HAAE IS gx)
o] FFIAZ o] FAHA AL oh Y UwrHoz @
o] AMEHI vk o FAA FHAE FE3| AL
|3tqr gHol PP glon, o] A=
olfE Aol ¥ oA HUYY FHEFSA HH
HagA HA P& FFse EFo] ¥y HY
A ¥A ¥AE 23 d3dL D-glucosamine
7} hexuronic acid’} HZol wgFo] o|Fojz F
3 24352 77X & mucopolysaccharideZ ¥
29 A7)17F 2,000 4 4,0000(H7  15,000-18,000)
2E Ato]e] EFEo] 449 ded e AL 3§
dde) Ba3n 933 BAY A gurges
Ag3heE Sla-e Bxpo]l AA FAHA A
7HA ekom, gto] A, HA FoAE £ gx, TA
7} bAEt, Qo] FQI3pd 2-5% o & zhgol

ﬁ.

vehts, wiz7|7h 508 HE2 ol FYE 9FH
2-4A12F gl FHgo] Al Aol o AR
A& A% FEAE 7P "ol AMEER itk @
HoZE TN ¥ide] deElEs AL A X
oz AR AMEEvY HEE FguA
 olur, ¥ FL A3 U] EYA HEYl
AE A7IARA EZAA AY T Sz Utk Ty
F 9449 7] 88 dSaAE AHEEAIT g
AFo2 2FF(uremia)e I AA2 ¥4 ¢
Hlgh I HUle ¢d3] ¥y AAT gAT o
Az 294 B%e €T UiE AX vAYAHL ¥
2% #3H(adhesion)dl @ Aoz AP P Wl
HdwAYge 8] Fo5= erythropoietin®l bleeding
time ¥ ¥43 #2379 $3L FYAIND®Y, des-
mopressin ¥£% von Willebrand factorg Z7HA]
Feoz Jd3 854 294 AY¥S PN &
A4 Ad”. med $43% Beg geux Foe
A8zt 28949 A%E 4AF U leH, F
3 AeF 289 HEE I, ARE &9
oy} XFAQl AFgE} ¥ T2 HEY T AY
A& I/ &Y e 284 A% ¥ ol
g dAd YA rtsA EF w9 2 FAZ ¥F
fibrinogen &X9 4%, factor VII 4% F7t,
fibrinolytic activity9] S7}%# ofJsl, &3 Ad &
A9l antithrombin IIIS} free protein S¢ 4=
Ada FA A4 JhsAHe wolm QY. "M %
A F H3d 5oyt BHAHS A olFFE 9 in-
trinsic coagulation pathway$] 2437} o|Fo|A
thrombin 43} fibrin clot ¥4l ZF7stAl Hx
Ha 33 84371 ojojA 2ASHA Frt ol
g g oA ¥Asks HBAFE9 ¥ Yy
ZxEn oz ¥d ¥AHL FET BIAFEME A
gated Foizel 4 Utk ARA XA
F&nayY EIT Az ¥Aqgast A
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712 gowA #xA BY zFojut Fo £¥9
AP L YoA ¥ VI HIH Idex AL
AFse Aotk v AR g9 A F
Fe gAritt o] g Favidel UR:
9 gagoe] Heolq AMAsE &o] taslq A
vl Ztzb A4 g FYFE AAse Aol F
ot R BARANE s R HFEE A
Fojgg AR M HE T4 7] AR
o 33 7N BY5A =Fo whole blood acti-
vated clotting time(WBACT) ®¥£ whole blood
activated partial thromboplastin time(WBAPTT)
& 9% A% AAY Fg AR, e 184
AT EYEA A9 heparin/(ACT or APTT) pro-
fileg AR, gdgavt Y4 FFol A 4
heparin/(ACT or APTT) profileg€ A A3},
A% FYPL T AA: ¥4t AVid &2
o W4 715€ 2AHL Wast Yok

o 3 Jle 4N wo Wi

A AHEHER e Fgd o EL 37HA0L
ded 1) #4 2 ¥ o FYU(systemic
or fractional heparinization), 2) Z4 3%d FY
H(regional heparinization), 3) ¥ d#3d FYH
(no heparinization) &°] 23, ©] e AHRFs]
H(low molecular weight heparin), citrate,
prostacyclines & Fo3ld F&3 FH}E IE&F

At
1. simel wo{y

1) A 22 28 I Fay

AN A FYHEE 7B D9E PHoE BY
Az Ad AMF Kgd 50-100U8 #HHAE F43}
I At 1,0000& bolusZ2 F& Wgelth E&E
YA 3}-2 A7 activated clotting time, ACT)S
zF 71429 50%7F o AFHEE A @t 2§
foAFgPe AN HAAY FA¥e HHA e
aFsE 23d Fo Py AF Kgd 10-50U9
A3AL Hxo Fa, AT 500-1,000U0¢ A
€ bolus & F4%tt Z2E ACTE 71AXN9 25%
7} 8 9FHEE @& 2L fractional heparini-
zation, 15%7} © QAFHZ=E wFE= AL tight

fractional heparinization®lgt %t} AN HAF S
He 299 g¥e] gl UAHE YAFEAN s 3
450, 2y &n3d FUAHLS ¥ Adel U+
Ao ALgES gk AL £ A IR
A &Y Aol & FAOM vmAH EFHHo
2 A 824 gtk FAHCZE tight fractional he-
parinization® ¢ =& ¥ de] U A
M AgEF ded A He %9 initial load-
ing dose(10-251U/Kg)st 239 o4 infusion
rate(11-22IU/Kg/hr) =¥ small intermittent do-
se7t A, 283 ¥ £%9] heparin ¥
e Ze £%9 heparing FA3FAE YUl
A BdsE dol ue} clotting time®] +50%7HA]
st veld £ ol 284 Yol ¥ At
% Rdsis 3lo) vt ),

2) J}A HuE Fouy

2y Yo| ui$ =L PRIME A9 &8I
Z2egt g a g AFYste FhHAAA 2] A
B4 gled, FAPgoze Hzd 500U9 3t
Vg F3 0.9% salined] mlg 200U¢] sHdE &
g3l AZbF 500-750UZ AL B9 e
A&Hog Fsta, T AN 2l 0.9% sa-
lineed mig 2mge EZZEEL TS AF
375mge A&Hoz FYste IHAAE FHd=
o)t} X2elyle] vls] FHade wzv|s B2
EXo] Bt Fol F712 50mgd) TS FUT
th. E¥ ACTE &xk9 894 ACT7 80-100%2
A3, A £z ACTE 200-250%2 #
Aste Aol Frh FixdHA F¢ F dAA4-A BF
(heparin rebound) &73o] AZAF e, 4 F
A ACT7F A% ol9| A$d= 54 F85F 2-4
ANZHE &¥A Aol Ueld  dom B ¥
10X A48 5 ok ol% g vtg @
A& heparin-protamine B 7T DA I A X A o
A Edso] &guAQ slugdo] oA £}AR E
o7t HAsle Aoz AzEHI it dAHAL F
31sl7] s dFe Z2ERE ARSE A9l =
g9 st dgn a3g Jepdsy Jepz F
g a3 a5 AgFe] Wel YR Fr F
ol ACT7} Z7tde] A& A%l £¥e] 98]
oy ZElqlg FAFA & F Jed g A
100U% 1-15mg9 Z2ellg Fod3in] Adntzyoez

R

L
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Add 49 50%E F45t3, 108 e F FoAF
°] 50mg& dA RE=F 3 el Frh A3te] 3
£5H HAA-ZZEMY titration testE Al sl
Z2ER Bogg AR o] Fou), At wy
< FA FEF 10mlo HE s o7l =
ZEE 234 E¥stY ACT7E Fde=z duz
A AHF F g9 AP E A F Fog
ZZEINIS F& AR o] HSeT AldtE 49
50% € ¥4 stz Z=2E titrationg ¥H vl AlFY
st Blo] $vh AFHoz YA AYol & @
2l A HAPL dialyzer =B 9381, dia-
lyzer 9% 4 protamined Fo3o AL
F33E T4 AAY FYPE A g a8
ol § Alee AL o] A AAARAY Hr)
o]do] gl FAE A2 EoME AH Ago] &9
1 I

3) F A2 FaY

o] WL WA FA7|E 3,000-5000U09 3o
o] X8¥ 0.45% saline 1L2 Hoid ¥ 7 A
25 e U7 FE FVHAN FAE A
8% (250-300mL/min), ™l 15-30&vlt} 50mLe] 2
G2 AojETh of WL ¥e 4o ey}
4o g By, g7 & QU AL, Y Fo €9
AAE T4 AL FdMe =g HA Fed
o] HE £¥ A¥e] gv wE YLt A2
Ago] ), o] FrAXHY FAEE AgHso ¥
4 §3 Hoke &£ H¥el o  Ade A
d o o]gd4 Yk

4) NExjadmal =y

gutxoz HAHRA ¥ v v HFAd
A Exg dgde ExFol dig 4,000-50002E
o2 BAsld {2UA Xad Ayt F7slm,
thrombin®] Al A4 A ExF sdgde
antithrombin II¢t ¥& o] 9z, $x:UA
Xa¢}t XIMag 7ZeA JAsA T, thrombind $
1Az IX X1 digtd e A Ee] oot
ZgM BE AAHA 4L dzgdysd PT ¥ PTTH
ot 5o v ARe|th AAHZA Fe dHAgde
FAu daw AL FI7MA 8F dausg
Farh dojd £ ded A Bxg e ol
ZHgo] ul¢ He Aoz dHA Yk A B 3
Ho] Aut e vjd] FL HE ¥ AHA

o] 1, iAW AT Wmst How, wzr|zt
2ojM 43 5471 Hgsithe ey, =¥ 4%
7F X9t BAEQ lipid profile?] £RE& 7HALo
£ Rage]l QP A 2% f3de FAHA
P A Alge v F¥e fge] A& Aoz
aA Qo oled FFwez A ExF
£ AHgEE e & o150 He A 2A g3 &
UE AHRE o 4% P4 BaFo] FursEe #3x
AME F83HA AHEE 5 Sl olE¥ FHAAE
B35t ghe] viMdtE AT 71 wdr|2 2A-e] o
Hdos A7 A Ex3F sgde] ZRA AMEHA
X3 EAFLE dob Aok A BAF A9
E3E= A9 dubAZH(venous compression time)&
AAY, activated partial thromboplastin time
(APTT), §A71M9 ¥4& #2AY, W92 anti-
factor Xa BAEE AN ZAY ¢ Aded, =x=
FAL e Bsin njgo] g@el BN FAFHo
2 A= oy} tAstn AT A A
HARY FoiF AL 98 Lai KN 52 1099] &
e gl & AN ZARBIAEY AHAHY F
o] o] nadroparin 125 aXaU IC/kg® B1§ ul
A1?, Sagedal S ¥ ¢3H¥ dalteparin 70IU/
kg 43 bolus FZ FYFEN F FA79 ¥A
Y4 g aRdez WA & Jvn FAF2

2. J|et ¥ Wojwy

1) 22X citrate FY

H3A A FLHAZ citratedE AMEs] I
A citrate FYPLZ FHE APE Fx gt F
X712 89 71A =2 trisodium citrateE F
d&d ZEF FFEL FASY €Y W TF T
7F welA . gdeo] @A Forte R ZeE
€ FYstd &4 Aol ZE TR/ YoiAA Y=
£ 3t} Trisodium citrates 1/30] $£47]8 £4
H2 vynixle AdedA wa2A dgarsEe] FEite]
YHHEE alkalemiaZt 425 AP, ol@F ci-
trate anticoagulation I L7t = =
dAE Efel HAY, AZg¥F, IYEFES, o
A dElE Bol AV 8 4 den, S
dz AEERE HAHE A RsE HF ¥
Yoz ARFAAA] & & AP, oy a3
FUP BAY 23AUL g & AFeE A
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4% 9 FAP vlH F4AH FHe] FHel
glon], Fad FYYo] A 2T FAUTL
Z, Tzeiyld i gElA 5oz U AeESF
g o NS AL G F A FUES
A& F QlTh

2) Prostanoids F2I¥

H@olgtAd Prostaglandingl PGI2(eproproste-
nol), PGE2(iloprost) & d#&¢ 2 4% 3L
dAzte AFH7) o 2L ¥ AYe] Ae A
A Fga 2oz A4E + Utk ¥27= 3-5
oz of$ &3 ¥F ¥ HYZ M TN A&
A dAg dgnegog 4-8ng/kg/ming &5
2 BN 32 U5 pageze AY¥Y, &
HEx 4, TE, % 59 4% A9 4713
Zo] ¥ $E E3) BRY § QF P v]go]
7R BAR 3 AHgel ARE 2u 3o

3) Recombinant Hirudin FgI¥

Hirudin€ thrombind] ¢34 fFX¥ fibrinogen
clotting @ platelet aggregationg A3} A
F= g HAA cofactord] antithrombin 17} ¥
2 glow, FAHE AFEAY & Yo ¢
o} thrombocytopeniat} thrombosis& L&A 9
Er} o] B2 ¥AEY AFA 93 bolusE F
st FoAdnct ACTY 43g 2 Ak Y%
A el A HEEANEA] w77 AFEHo £¥9)
5ol Ay

4) Protease inhibitors(nafomostat mesilate,

gabexate mesilate)

A protease JAAEL T/ AAFLEEH cas
cade®t VAHEF GRol 4% F9 A9 ¢£¥=
o 283 &g3n AWE el Y THIFl
He Row 43A Utk o] AL ANl 83
7] 98 E o B8 dAAHel Hasith

simal 2 Sy
1. dmalel 31 81 &3

HAEN & o &3 FAAIE AL 749
F8% RES AR5, FAY A §FE 23
37 YaHE EF s FEE A Ao ¥
asith B4 F A85E dA94Ae EHE Huoly
international unit(IU)& @92 AM$3tn ®&E3} =

o gled, dAz ¥F A FxE S A
e AgFolA Fad A BAF A FA4
anti-factor Xa ¥A4EZE ]88 chromogenic
assay 2 d9d £3#& AAsE= HF4E Adsiacs
QRE gy £3E 9y Ien 5T U
HEz AR, dsde) 381 AFE clot for-
mationd] e AHE FFFoEHA ADSA =
o, o] A= £ REuld A F o ¥Y T4
A s g Aded H YPHPoE olgH
3 Atk ol ¥ wWye A¥(whole blood)# &4
3 2Ae E£Ysd g FAANA A Uy
o2 A3} EAL »ae Ptk o4& EY acti-
vated clotting time(ACT)+E kaolin, glass, diato-
maceous earth ¥°| ¥A3 E2A=Z 27509, whole
blood partial thromboplastin time(WBPTT)2
platelet factor 3 activity$} ®}2:¥t phospholipid
reagentS A EAZ AlgRck ol AHE3}
Ax HAEE PTTS Lee-White clotting time
(LWCT) &Aol ded tig 20-30% A= Azt
o] g5} BN o xtellA AME37IE HHE3}
2] 2§ uwbgolgltt. 1988d Clinical Laboratory
Improvement Amendment(CLIA)A #AZ A
53t €373 ZAA(automated clotting time
measurement systems)< U|Z oA 54 #214
geaA Bl wges $£oz A EFFse
WBPTTE diAsiA =Hick 23 g3 $32A3
2R oA A3 B4 Algolu Su¥A #AHAY
W 5 o589 i vk A AN B
712 ma#org Mol UKTable 1). EH A=Y
9 Ho wrel A Foll ©pE FarzES] Aol
7} 9ith. Fig. 1& o] Ao)& Bo FE ZAAZ A=
g AJtRe AEE AaddA HHY FxRel w
& ACT 239 #A0)& 3o ZoP’. HemoTec
$} TriMed Al&ge 3std 439 F7te] whet v
2384 ACT7} Z7Hg& 2oy, Hemochron Al
42 ACTS Z7h7t 5o g RS & F 3
t}. HemoTec® TriMed A4®E oA Fx7}
05IU/mLY = ACT7F A4 7lE gEu 3718
190sec@ 2.1}, Hemochron Al2¥& ©A] 75sec
t}. Hemochron A2¢2 & F Alxdxc A
g A5 ¢ £ ol 2 F8AE B Fol AW
o YA #AGA lunit B ACT F7HE0] =& A
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Table 1. Selection Criteria for Automated Clot-
ting Time Systems

Magnitude of clotting time at clinically relevant
concentrations of heparin

Sensitivity of the assay to changes in heparin
concentration

Ease of use

Availability of quality assurance and proficiency
testing program

Cost of consumables

ACT {seacondls)

*=Pc05

o 1 L} i L L I}
0.00 029 040 0.60 o8¢ 1.0¢
Fradicied Heparin Ceoncentration Uim)

Fig. 1. Individual mean ACT responses of three
different ACT test instruments at varing
predicted heparin concentrations. Error bars
represent standard deviation of plotted
mean values.

[]: HemoTec Automated coagulation Timer
B TriMed ACTivator
@ : Hemochron 400System

2de Zrhgo] Be Aadrr o FE A
9] Ao)E THZIEH WREY} & FHol U

2. H@s g23 $F A

EEZ st AR HA Byolv d4H 4
go] wat gt gk gvrd ez ACT7 71E
et 140-180% 2 =« A F&x EFHE B
k. WBPTT #o2E 7|18 gtrd 200-250% A=
2 Z7 99e Wb Ads 2d $7 2¥
9 9do) Y& Wy ACTE 7I¥ FErth 125-
150% 2 @A A8 Aol ok Fig. 2& §4 F
HAg 8 ¢3¢ AEF wAFn 3tk Clotting
times VATA Fo| dAsA FAMNIE RE =
8 2 g3 ol F=d F8F 4TE 39, ¥4

< zYE Agre] siket Aol Wek clotting times:

els}

w
<

"

N
IN)
o

o
[+
-

Cloting Tune (% ol basclie)

%]
o
—.

o
<

bl 30 30 30 120 130 180 210
Traaiment Time (minutas)

Fig. 2. Idealized anticoagulation profiles during
hemodialysis. The solid line shows the
clotting time prdfile - obtained with a loa-
ding dose and constant infusion of heparin;
the broken line shows the prdfile obtained
with a loading dose and midtreatment
bolus of heparin.

ZANAN Eae] B} access needled AAY 7

Aol & ¢3 &7} vu@d AEZ dol A e

ol Wasich ol2F FE nTUE AAIL =

7] loading doseE $93n F4 Fos ALHL

2 infusion3te el Fota ¥k AFHe= 3

#3d% infusion 3t $P= g FPAH2E bolus

Eoas WYy Aoz f48A4 AHRE 3

=4, %7)9) loading dosedl HFALE HAdzn F

M Zo| 1-%3d ZA bolusE FAste Wt

o] wye stz &Rl infusion pump4

syringeZ7t ¥agicke HolAd I FFol den,

Fig. 2914 BAFE A3 go| AT =9 clot-

ting timeg #X3717F oj@¥ ¥4 F bleeding®

thrombosisel Wg ®moh o AU BFE 8=
gch giol el F4Fe AALE nHHA

Ed5 =0, Fig. 32 393 AAESH clotting time

o] BAE BoZth & A AAL] FEHE

tols A= under-heparinization®] 7]3Fe] ZAIS

o Z7}A¢l #atd Foje] WaAo] o FoRith

3. smg 289 A
ARz g ARHANME FoA=E A
kg @A AAU wel FPHeR FA3AY &

Auprkel QA B4 ;SR &3 dFF Y

Htde FUsA Foshe A9t diFgelt. %
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0

Clotling Tune (% ol bascline)

)

Traatment Time {Minuiss)

Fig. 3. Effect of increasing values of the elimina-
tion rate constant(K) on the level of anti-
coagulation following a single loading dose
of heparin. The lower broken line repre-
sents the baseline clotting time, the upper
broken line represents the desired level of
anticoagulation during hemodialysis.

A S e FEFHAA AT 2w AAY

o & FHAAe W2 TP Aolg nely =@

gAuicke] FEAHA A FAe wF28E 43

£ 7h4¢ 4 dote Basel AP F.

1) Amelel ofsSst
oA dizF AE §HF FARE & EXH

o] glew elimination kinetics¥ zero-kinetic®

first-order kineticdl 93tz gzjA AP’ Es-

RD @xlelA g wzizle tiAf Ad=e] e

o wizty] 2 2E4H(volume of distribution),

oA AAELE B4 FU #BAONA AF3] FFst

A derd gnde) g3 YR dg I3

FH QdT7AREL A Aol¥ AFAES Holuy),

ol EEXgAe dF dFLAI vxdy AAH

= A& first-order kinetics®\} zero-kinetics$}

first-order kinetics®] &% #Hej2 Ueh}r] mj&o]

) add EEEQ HFd ¥ F AR an-

ticoagulant activity® 7}Ax Sla, ©] &-83 &

£ antithrombin III%} & endogenous protein®

#do| vk Ad B4 #FRelA e thera-

peutic range’} Fvhe A& HSYH, zero-order

kineticel <% #=A AAE 9|3 first-order
kineticsol ©3) AAQh AZAP?,

2) SRA pxio] smel 22 AW UM
oSy 24

AL 3F33 GAHATZE vxd A 2AHY F
Aot HolA FHAELE Foj oy, dHFHAY =
2o YAA single pool distribution® first-
order elimination®l2lx 7F4dl 712& F3 It}
HA4AL bolusE AUl F3HA =HH 3& el
@ 8% Jd ¥ BE¥3A g9 5439 ¢
I &E¥e] A= WBAPTTE Hz2n A3 A =
A 71 JdEd, WBAPTTY QAHE A: &
3¢ 31 ¥rg-& Rit(seconds)oZ HHHZ, o] g
<8 84 Xz e dxd £F Dt
(units)3 A4 Aol ot £ 94 A4 §F
o3 WBAPTT7F 93se AXEE S(sensitivity
parameter)2 EH3E oS3 2L FHo] 4Jyd
1= 3

Ro=WBAPTT(3| %% loading ¥ 3%)—Baseline

WBAPTT (F4 1)

S=R/D=Ro/Dy, (&4 2)

Ro: 3] #3 loading ¥ AAE R &

Dv: @ %& loading dose

AP ALEHog F3WA first-order ki-
neticoll 98] AAgT Huj

d(VC)/dt=Tn—kC

V : distribution volume

C :plasma concentration

Iz : constant infusion rate
k : clearance

o= Folzl Al &8st ARAY FE D,
Aol $EhE WF §3¢ Vpit & 1)

Dt=Ct Vp (T4 49

4714 AAYE K-k/Vpha s 34 3¢ o
&% go| gAY

dDt/dt=Ig-KDt (34 5

Wob WP $40] A Wast glkn BiW K
A5z ¥ 4 91, 4 58 Aol U Aps
o 2e FHE(FH 6 Dol 4¥Wh

(34 3)

Dt=Do exp(-Kt) +Igr(1 —exp(— Kt))/K (&2 6)
T=
Rt=Ro exp(—Kt)+IzS(1—exp(—Kt))/K (F4 7)

At oz B FAEHL WBPTTIE 140
+/— 20secollX A& n & Fel 715 WBP-
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Terminaticn of meparin Nfuson

VWUIE L {socs )

¥ i ¥ !
-1 o) 1 2 3 1 3
PRE l OlALYSIS l POST
! ' ~1
DIALYSIS TIME ., HQOURS ™ DIALYSIS

Fig. 4. Idealized anticoagulation during hemodialysis.

TTE 65-85secet 39, ¥4 1o &35+ Rt
9] ¥4= 55-T5sec’t 8 Heolh. HAHF 3-guady
2 %84 8 7=+ Rgt(desired response, Rd)&
Adals AL vuE {499, @AqAM S S
#S ZAZHAM F3}8FE Ro=Rt(=Rd)7} HAF
Foditt ARHen Fo 7L tfH Fol AHHY
T Sk

Rd=Rd exp(—Kt)+IrS/K—IRS exp(—Kt)/K

Rd(1 —exp(— Kt))=IrS/K(1 —exp(—Kt))

Rd=IzS/K or Iz=RdK/S (F4 8

F4 8ellA BY HHE T 8y AU
A dag e 8 S AALF(elimi-
nation constant) K& 2% €tk

A AANSF Ke 27 833 bolus ¥
I S TIHEEA 23Y F ded, T4 84dA

£ Z7]9 IrS/Rodll #FolA Ql3, o= Fo
Ak A 9] Rk Rt gy o g RodA ¥ 1230
Foll FA g

EN9 T2 AHAAME sgde dgx aAE
HUgtoz FoAM access needled AANAE A
ol £¥e] HAxsHA =HA ¥=F FHob & ook
guiyoz BAM 25 ¥ Ral(Rend)> WBPTTZ
110sec A=7F HAFH o2 A Urh

F2] 79A [g=02 33 FAL Auix A

=

e

Rt=Ro exp(—Kt)

In Rt=In Ro+In exp(—Kt)

Kt=In Ro—In Rt=In(Ro/Rt)

t=In(Ro/Rt)/K (F4 9)

A7l B4 Fa5 Hel I infusiond FY
e A THE tuc®h 8H K& ¢, Rss(steady state
response), Rend& AA3d +&4 ok

T4 98 AA= &

tee=In(Rss/Rend)/K (4 10)

Fig. 4& ¥AFY Fd o33 #8189y s
Ehlle Aoz #HAY infusionE FE3EL 9 Al
A Ko wste] H9E 04914 1.4 hour-1, ba-
seline WBPTTE 70sec, desired WBPTTE 140
sec, end-dialysis WBPTTE 110secol] A&
W Boxs FAolth

ANF FAE o]83l9 S, K, tde, 43 g
2] loading ® infusion doseE A T + Y&
nomogram< A&+ 9lrh

3) &mal 22| HAKCalculating the heparin

doses) Of
Baseline ACT && WBPTTE T3l7] 438 4
BE20 needling AT A FAE AHAC
Loading ¥ 3532 380] HojMof ¥R o] ¢«
Jgt B¥E yold Humz £ WA ACT 3£
WBPTTE A% 89 HAE olwfd] AHct of
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% dlAlzt ultk ACT & WBPTTE ZHAMETH
Baseline® loading dose %9 38 ¥ ZHAIZ S&
& =453 K 34 72 93 g3 2o
& # slch

K=IgS(1 —exp( —Kt))/Rt—Ro exp(—Kt) (F4] 11)
o] 1) Baseline ACT 113sec

1,875IU heparin loading 3% ¥

ACT 175sec

S=(175seconds —113seconds)/1,8751U=

0.033seconds/IU
Iz=1,250IU/hour
t=1hr

Rt=48seconds
Ro=42seconds
K=1.0 hour-1(initial estimate)¥d o
second estimate K'& 4 11¢] &84 33
Zo] AAE £ gtk K’'=1,250X0.033%(1—e—1.0
x1)/(48—42xe—1.0%1)=0.80 hour-1¢] ®|r}.
o 2) Aty ¥e St 2 T AAE A+ K
& o839 loading dose$t infusion

rateE oldlg} o] A& £ Stk
Loading dose=desired increase in
clotting time/S
Infusion rate=desired increase in
clotting time XK/S
& E1, clotting time& 70sec WF F7HA7
oz & o,
S=0.033sec/IU, HT AAE3T Kat=092 hour-1
loading dose: 70/0.033=2,1211U°] =i, infu-
sion rate 70X0.92/0.033=1,9511U/hour®] ®rt.

4. s TYo| 20| Hmel SEE
Woisie Wy

ol 58l =YL heparin $¥AA FL I
©2 modeling data ®l°] heparin®] £3ZA%e] ¥
8% o g AN APAHA el £FERY
Aol & 4 Ut B FASAAN +HFEHF
2de Ay F3uAY xS T ¢ F
&34 833 model parameters® RAFTZ®
Fig. 5% 16099 F48x}e)A baseline®] 250% 2]
WBPTTE ol dag snad £33 S, K

3acing Cese {IL)

\
E) 1000 20C0 3000 000 3C00

‘nfusicn Ra2 iy

3 t0C0 2C00 3CC0

3CCo 2CCe

Sensitivity {s/1U)

Number of Patients

3 ) 002 204 0C6 0.08 02.10 0.12 J1e 318

2 9204053538 1.0 3.2 18 13513 2 22

Fig. 5. Variability in sensitivity and elimination rate constant, and the doses of heparin required to produce
an intradialytic WBPTT of 250% of the baseline value in 160 hemodialysis patients.
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el fddE BAED #Hade loading dosest
infusion rate?} ZtZF 400-6,500IU 2 500-5,250
IU/hr2 ohgsicl g dig u34e vehls
Sge AFH dudel . zey BABAA
< Aol wa 1 AdAe] FEittn geiA e
b, ol olutx FHulEABSY We BI Ay £
£ 2X X9 zto] wFolgtn Azt Low CL
T FHe o ¥ARMM E£7) loading
dose® 20-30IU/Kgel 3gdl Sei7 Hgsighxn
FoP?. wdel dAAA AAL A4 K ¥t
e We] 2, Kitd AFas dayol gidx
¢854 Sk K#g 438 & s 947 gl 4
oA oifiel @xREAA HE infusion rated
AMgste A v Hdsdn me, 99 HF
infusion rate®] 1,500-2,000IU/hre] 85y %o
3 clotting time® W2 A3l infusion rate

€ A dAdke Zo| HFsi
SFE $310 SR NS AXHE

GHFEH 2= SRR vty AEAHA S
|FE AY & YA 1 A3y} gE2AgR 2y
07} 8@tk & $4 F &1 needle puncture site
Aqx E8o] A&HE T FAJ TAgstEd ol
olgig Ade At AB/HAAY J£H EA
711k},

1. #Xiet HEE BHE

#3dL antithrombin-IIIAT-IINE TN 9
g v uEs AT-II Z9EAAAME 3=
o] WtExely AFAE UehiA Rk tAzo=z
AT-TIE HARNEAAAAN At ZisHo] gleo
WO g AT-II 2P@AE =80, AT-IT 2
Hol BAF ¥Ygne] F8FH ez BIE of
Heh 8xelA sutE dgoz Ay gD AA
oA F3& HXE A oo utgt YLy Ay}
HAatAET 8 E¥ A gdel dr @At
THeF coltting time©] target range®.th @& uf &
A}H o 2 heparin infusion® &¥& Ho] Fr} 3
HAE& Adrtx g HF FEL #eg? oy
'} nitroglycerin ©] &joie syl &g F T
FEE 2A A FEL 92 gt Fde &g

Table 2. Problems in Therapy Delivery that
may Result in Inadequate Anticoa-
gulation or Failure to Prevent Clotting
or Bleeding

Errors in administration of the heparin dose
Heparin dose drawn up incorrectly
Insufficient time allowed for loading dose to

distribute
Failure to deliver the prescribed constant
infusion of heparin

Problems associated with the blood circuit
Failure to adequately prime the dialyzer
Excessive turbulence in the arterial drip

chamber
Excessive recirculation
Failure to rotate needle sites

d AALEE =y, FREAEARAN FA AAY
3 HHd AAE] guidA JEge AHG?
Erythropoieting AH8-3= @A+ dialyzer clotting
< A A8 o Be 839 #HYel 27¥
. AR 27Fe Fvke 25354 % YAS
I ol¢g 3ANFHeE U RAUA & erythro-
poietin Fojof oJg FHulEazyl Frle BHo] Y
Ae BRI ol fob ARNHUZ, erythropoietin
g Az dEge] dguA AL £33 F7HA7)
= A& gasid

2. ¥33H Woj0l AIM JIS=Cl BAE

HAsA &E1AE Fosn Yvin ALHE ¢
38 A EF "gYgwrr He A9 ok
BE ol@ Ast RAHAIY sy ApgrbE
71€4d EAZ A% HL7t iR Rolck Table 2=
oA FA el £ de FE BAS 94
Ho|th. A loading dosedE FIUA Fzo]
g o =2SEE F2F %9 salined Ag3
oo} ot el e FFo] AH7| A,
plasmadl #X3+=d 3-580¢] FaFd ole)d A
o]/ ¥4 3 18 F¢ol unheparinized blood7t &
A7le]l Eoj7tM g3 & S gtk @ loading
dose’t E°J7t ¥ HIE constant infusion®] H=A
&g o clotting timeo] ZolE & Urt £ HAE
g Aol heparin Foi7t #alElE 8¢0] TR
Atk FAA R R 308 F9l salinecldt F717F
Eo7te RE 47198l heparin syringeol A blood
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line7tA A priming& F¥3] APsor dv,
HEo| line& 7193 clamp® AHZ Fx| olof
gk dRE oy HEe HdygEe HAE JHA
3 gled o] <tEe] ol st FH@Ae] FEEA
Fdr7t 52 deth. ¥4 8% 4z m2AY, 3§
ntEA8le] FAL, small sized needle2 88 3
$ = gigo] &E7A sH&=dl, post-blood-pump
4L 400mmHgE dA @otet gk Priming o
AelA F7le BT AASHo 39, dialysis T
drip chamberdld =g {7t 4 F gUe =
AL Halddol gt F7 Yed Y Favt €
 Jon B3 sifet AFYALL AL g¥g A
t}, Vascular accessolAl recirculation %°] %7hst
| HAE clotting time® X8 sloix PA$
a7t @ 5 Uk ol Yol FARE FHIHE 2
o}3}7}1 Yoy} hemoconcentration®] =7] w&olt},
& 242 Ad #ntEaA] F7ME 7} access
2 7MM recirculation HH FAmoz tiA] gojg
FAute] FolEagle] Aue FHulEIARNET F7t
Al dck. AEEYW FFYZE arterial access nee-
dle®] venous needle®] o}t Wil X Ark
7} Zz4Fe] & ®eol ZolE AHelEld, hema-
tocrite] 60% ol AAE F7Hd 4 Y3 olHF =
Aolgly FAute] $£nE M F7 ¢A ot F
A %ol access needle site®] X¥o] ALGHE R
5% 3% ggaA A wiolrh YA den
Ao go] AY &g FE ddel HATW veni-
pucture 71&3 o] EelAHY EA:Z F8 8<19]
Ak 53] AFYFE ALEE A @ FUs
A%H o2 needling e A ATFEHY &4
Sxn #HAd ¢ AR Yol PFA ¥E F
et

FApxiel #33 2 XA

EAgAe] ggxm 8ye 84 e 29 A
dzol wek Adstsior sim £4 2ol A
o] A7j= AFAL oAAHQ FEAlolth FA At
Futg o skA Al vty dgamaye A&
e AL g 2o

1) £¥o] v &, 29 HPAol 2 #x,
31 Fojzt gle #AL, dl<(major surgery)

F 79 o &, TG W e F 149 oW
221, W37l A F 72AR oluldl &, 4ddel
e gREdAM e F Hd F2 F4 AP F
AHE AHEEtE Aol Foh

2) dEEe F 79 o A 84, AHFE 72
Alzrol Az g, AeEeF T2AT W4 gle 8
AEdNE 8 fad FU™Uo] F1, olEe] T
Y 9y FUEE AHgstn JdudE HA s
d FYY ALgo] 7He3id.

3) B4 F 8A oo diggo] dAYH: A
£ § H9d FY¥ FL tight fractional hepar-
inization2.2 4 & Aol gtk T F 84
ol AFEE AYE ALe 29 A9 24
Hg& 83 3o Frh

2 o

Flatdo] Wi 3t At st A
AH zojrt Qong A Fof &Y FLT A
ey a9 AHAF FHRAE YHME HHYH
3y 3o dAo] wWasi oI EFHGAHEL
A8 pharmacodynamic model™ clotting timeS
o] #3te] #uAe] AHAF loading dose®t infusion
rated] Aol Haslrl YustA clotting time
ZA"el waEA Ae)zt Q7] W&o, baseline
clotting time ¥ 2 TH+ therapeutic range?] A
el AJAA vl FeE 23tk Pharmacody-
namic model& ©]83t] FgdA AP &F&
AAREPY LN E B8R anticoagulationo] BHA
T AS7 HAHY FHd Reuye) of, FA49
o} RAAZ priming, access® EAF F M5
EE a5 A AHE 8 Hojof st
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