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Uremic bleeding
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nalnn1siudanseaulgugiilun1azuni@ (normal primary hemostatic mechanism)
defimsuaidureaonidenuazisadyniimasndon (endothelial cell) azfinisvndh
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fiu VWF ua fibrinogen leganienuiu imhii@eundadendideiu ihldgnisinizveanin
\den (platelet aggregation) an1sasnadu platelet plug luusnaniinsuinidvvesviasnidon

MRIINUUALLIIENTTUIUNTVY coagulation cascade sialy”

weg15assangvaumzidanoaninelutiloslnate (pathophysiology of uremic bleeding)

lugtrelanenuinfinisiauveandadeninung welunszuaumsdmny (platelet
adhesion) miﬂﬁzﬁu (platelet activation) LLazmiLmzmjmaﬂLﬂﬁmﬁaﬂ (platelet aggregation)
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1. MsuURaUnfAvas VWF (VWWF dysfunction)

Tugfthelsalamuinimsiauinundves VW SsfiunumdrdglunisiinmsBainizuas
inznguveundaden® uaﬂf\]’mﬁ?umit,ﬁﬂﬂﬁﬁ%mswdw VWF Wag GP Ib/IX receptor fianas a
thlugnszuaunisaiiaans ADP uaz TXA2 fitfeas uazsihlsinszuaunisnseduindaidenanani
Tusng®

2. m‘stﬁu%‘u‘uaa cyclic adenosine monophosphate (cAMP)

Iuﬁﬂaaﬁﬁlmmmzﬁﬂ%mmm orostacyclin diusnniu Ine prostacyclin Wuansisiunum
ddlunsads cAMP Faflnasieiinnisiuasunasmes intracellular calcium mobilization vils
LANNT5E519 ADP uaz TXA2 anaq®

3. msl,ﬁ'u%wm nitric oxide wag cyclic guanosine monophosphate (cGMP)

Qﬂﬁaﬁﬁlmﬁmsﬁ%ﬁwm inflammatory cytokine 11 tumor necrosis factor alpha Wag
interleukin 1B WiuunTu FeaznszdulfiAnmaasng nitric oxide uazdsualiiin cGMP ifinnn
u Tng nitric oxide uay CGMP MifiuTuassiliinnsvenesvemasndon SudinisBamilen
sewhandnidenuazieadyvaeniden uennniudiiinatenisfianisnssduindadentunisasig
ADP ua TXA2 fianas®®

4. §13Wwe3EY (uremic toxins)

Fuhelsalnaziinisazauvesansiigndusenmislalslunnzuni dasenansfananinansiy
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dinosuccinic acid (GSA) wag phenolic acid lng methylguanidine iag GSA ﬁmasiamnﬁu%maa
nitric oxide wazthlgmaifintuves coMP aitldnanadneiu® uenaniuannisfinwmuii GsA
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ADP-induced platelet aggregation)” sumzﬁmiﬁwg%‘l,ﬁaﬁﬁu 9 191 urea wiinazidu surrogate
marker fiddfluginelsnln uinuinlalatadendniidmaliinne uremic bleeding uonaintiu
Fanuinseauved urea llaunsanensalnsiiansvhauresnandeninUn@ainnsin bleeding

time loog19dusz@nsnin®
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5. anuRinunfvesaslundaidien (subnormal dense granule content)

mﬂmiﬁﬂmwudmﬁmLﬁamﬂuméﬂaaim"lmﬁmmﬁmﬂﬂaiu%y’umauﬂmﬁu (storage) ayn1s
1&4an3 (secretion) ADP Wa serotonin 270 dense granule adusnnszduindnideniiddn®

6. n12z1aina19 (anemia)

nalnvesnmlaiinasiidaasunie uremic bleeding tuflnnuduiusiunsinaveadon
Dunumuufunaeaiden (aminar blood flow) nandeliunisinavesdeniiluuuansslun
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A519% recombinant EPO agaiemiiulseansninnisvinauvesnaniaantinau’® 1V
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Tufthelmeilifiameidonsenuarlifiuuiivgrivinanistlifinnuswdudodldsuns
$nwn widlegfiheiRnnnidensen wielimnudndudeadsumaivinanisiidesiennzidensen
Wy nnsEndn msrudeln sududedldiunistiostunazudlunnie uremic bleeding Tnefis
nssnw wel (msedi 1)

1. Desmopressin

Desmopressin #38 DDAVP (1-deamino-8-d-arginine vasopressin) Wuansdaasizives
vasopressin lun133nwlsaunda (diabetes insipidus) wag mild type | von Willebrand’s disease
pongssiumInszduliiAnnsdesves WF uag factor VIl Aiulflundndenuasimadifoy
vaeAEonoenin vHlvnshauveundadensitu 9nfinwinuin desmopressin @11158a7 bleed-
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fn1sAnwUseuLieunsly desmopressin Wigunu placebo nauns

ing time TeagsfitiodAey
Wigtuiolalufiaelsaln wuimsld desmopressin anunsaananzunsndousudensenld
AN placebo agnafitfuddny™ ¥ desmopressin finseangyisiimadinielu 1 2lus Faumung
fugfihelamefidesnsuilunnzidensenetnaminidmsedndudedlasunsinansiisaiou ey

wanlumseengvseguseann 6-12 Falus ¥aan1s1 desmopressin dose kN AN tachy-
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phylaxis flas WF iiulignudeseenaunun vilenaarsimnzaniunshluldsnuluguoed
fidonoaniigslianunsnauauld 1Hosannsly desmopressin tifuervazlalliusslomifuhu
dm3uenmstnafesnnn desmopressin floranuls lein enmsuandsws en1seuquitlunii uas
Amgladiousi

A5 desmopressin

DDAVP 0.3 - 0.4 mcg/kg in normal saline 50-100 mL iv drip in 15 minutes (AaunN15%n
#nan1s 30-60 W)

2. Cryoprecipitate

Cryoprecipitate Dudulsznovvesdeniiuszneulusne factor VIII, factor Xill, fibrinogen
way VWF nsli cryoprecipitate Fsanunsasfinsediuves VW wazgasifiunisieuvestusiiu
clotting factor luwanaun n1sANEILUU prospective Wuannshi cryoprecipitate Tuauldlaane
a1a30an bleeding time uaznzidensanaNMINIdala > Jaguuinisld cryoprecipitate W
lumsshwinnzideneaniduunaunaznistesiuidensonnaurininanis cryoprecipitate @11150
pongvisldeseninlunanszanm 1 Halus waslszesiianeengns 24-36 Falus domsseidly
nsld Aerundeinsindesnnissududseneuveaden (transfusion-related infection) e
WHanMzuWaIuUsENoUIBLaen (allergic reaction/anaphylaxis)

A5 cryoprecipitate

Cryoprecipiate 10 bags iv drip over 30 minutes (Veugiiidaneon w3e 30-60 WITANBUI
NANN3)

3. Estrogen

Estrogen Wunildugifinisdnusesiuifedumsldinmanizidensendeluginelae
nilumevdsannreldesnwaende nalnnisann1ay uremic bleeding ieiifnarnnisannis
a¥19909 L-arginine dalluansisiuues nitric oxide dwali nitric oxide daduddiudnsyianu
voundndeniuiinaanas vhlindadenannsainmediuldatu’s  ffeyafeunisld estro-
gen ﬁu’qgﬂuw intravenous, oral kay transdermal lnganusnannngidensenlasgsiidedfgy
#alunsan bleeding time nMsannmzidensennienddn uarn1sannsiiden’® niseengrisves
estrogen a¢ldlnanFudu 6 Haluswazeengydguaeluiui 57 $u yufelszeznainiseongysi
g1 Aevszana 14-21 U™ Famnzadtidunsinulufinedifidensenuasiinevaussiv
Rauvdemnziunsliteatunnzidensentoumsiinansfifinstvuefusesdaau e
14 transdermal estrogen Tuawins (<50 mcg/day) Iumi%’m:nmwl,ﬁamaaﬂiur;:iﬂwimwﬁhj
movauBIran1s N duldiusE NS nnuarlifinathaies® deassyTiainnisld estrogen Ao
AMEviABRLEDNANDIARY (stroke) WaznEViaDAIEeAfgAsi (venous thromboembolism) 4

WUTIBUINNTLY estrogen Tuguluy intravenous uag oral
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N5 estrogen

Estrogen 0.6 me/kg IV drip in 30 min daily for 5 consecutive days

Oral estrogen 50 mg¢ daily for 7 days

Transdermal estrogen 50-100 mcg/day for 5-7 days

4. Recombinant erythropoietin (rEPO) wazn1sitaan (blood transfusion)

n3li# PO LHuns¥nuwidnluielsalnFeSeiiinnglafinans lasuonanastionsedu
msaadinidonunsud amudnnsi rePO envvzinanseiunisasaninidon lngldinamain
nsledtios 7 fu wazdeamnsafinnisieuvesnisianizuazinznguueannidend
Usgavsniiiuanntudg Snnsanwniinuinnisly recombinant EPO a@nsnsasiilidn bleeding
time lugithelameiFesandugunléd® agndlsfinmumsls (PO Wiefiuaududuidonsadldina
vanedUnii Jaerafiansanliidenifiolvirrunduiudonunnninfesas 30 vaziifiieianziden
gen vsariateatiu uremic bleeding Aewrhinanisle

N3l rEPO

Recombinant erythropoietin 40-150 unit/kg IV or SC 3 adasiodnnnt

5. msunUanaunula (dialysis)

msanaunulaamsrendenseirdesaiien (hemodialysis) uazmsenmamtivos
(peritoneal dialysis) ansnsaridnansiivgSillseonainsnievesithe dwalinisiinureunan
FendiusrAvsnmuniu® egdlsfnulifdoyanisnatinuieuiisulssansamsgvintenisilen
donuaznisanslanmiviedunsanniiziionseniugiielang

amzdensenieinunilugielseladunnsiinuldvon anuiuazaudnlslunalanis
Anarwiinund satsnslimstiostusnungitheesramngay asdioannmzunandeuluftiondy

Ay o~ s a
HlAegradiuse@nsnm

A13197 1. FBnsshwinnzifensendwlultelae

A135n1N Prescription Onset | Duration Adverse effect
Desmopression | 0.3 - 0.4 mcg/kg IV or SC 1 hour [ 6-12 hours |- Tachyphylaxis
(DDAVP) - Headache, flushing

- Hyponatremia

Cryoprecipitate | 10 bags IV drip over 30 min 1 hour 24-36 - Transfusion-related
hours infection

- Allergic reaction
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93N Prescription Onset | Duration Adverse effect
Estrogen - IV: 0.6 mg/ke IV drip in 30 6 hours 14 - 21 Hepatitis
min daily for 5 consecutive days Stroke, VTE
days Risk of endometrial
- Oral: 50 mg daily for 7 days and breast cancer
- Transdermal 50-100 mcg/
day for 5-7 days
Erythopoietin 40-150 unit/kg IV 3 ﬂ%ﬁ/vveek 4-8 N/A Hypertension
(Goal hematocrit >30%) weeks Potential
progression of
tumorigenesis
Pure red cell aplasia
Dialysis Adequate and regular
peritoneal dialysis or
hemodialysis (last
hemodialysis session within 48
hours before procedure)

8 ) ol o ar a4 - . 1
glaelsalafiidsdinnaionsen (active bleeding)

Desmopressin (DDAVP) 0.3 - 0.4 mce/ke IV or SC x 1 dose
+ Cryoprecipitate 10 bags IV drip in 30 min
sawfumsininanaifientaveaifeaniuaiizngg

e | = w1
IWLaaﬁuaﬁa?uﬂﬁﬁﬂﬁu‘ua\uﬁﬂﬂﬂﬂmﬂE]‘U\Hj

ligunsomununrizdonseni

(uncontrolled bleeding)

daily for 5 consecutive days

Consider initiating dialysis

- Packed red cell transfusion (keep Hct > 309%)
- Conjugated estrogen IV 0.6 mg/kg IV drip in 30 min

WNUDHN 1. ULuImManssnenIgiiensenty uremic bleeding
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Hihglaneieiwldsumaivinansviadrsunisindin

L d

Urgent / Emergent Elective procedure
procedure nelu 2 dlewi
1af Tl
DDAVP 0.3 - 0.4 mcg/kg IV Estrogen IV, oral, ATI9MAULTLTULRDALAY
£ cryoprecipitate 10 bags IV transdermal 5-7 Funauyi iron status 193Ue
(30-60 1n¥inewvininans) WmanTs Farsaulet (EPO e Tvia
OR hematocrit > 30%
DDAVP 0.3 - 0.4 mce/ke DDAVP 0.3 - 0.4 mcerkg
IV 30-60 W¥inauvivmanis IV 30-60 wiiinauinvinanis

v v

dmiugtae regular hemodialysis

T herodialysis 24-48 Halsusrauviinanis

WNUAEN 2. wuannanstesiunng uremic bleeding
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