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Gn el D Gilfiee (yiie sene hugia Gm Gl 4uyl Independent T Student lasl v/
daahyall Jie gana
La)l Baan daoliall 558 (DA datipe Cladine 2 augie Gu 43)kall Friedman Test jlas) v/
cail) e dauliie
dals milll @ysie) (dae i) @lyaaiall o ALY Au))al Chi-Square Or Fisher exact las) v/

p-value < 5% ge Lilas)
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el EEN Juadl) L3
LGanl) die aaa 1.3

B 5 ALY hlad) abal cpeslal il e Gane 200 Gmdl de cles
e 100 i aalall Gl Zaha ide 3 dusicall Al ) Bl il ce i) cleleall

Al haaliS

Gl b O glgadiall N =100 (50%6)
Ui 200 | e paa

N = 100 (50%)

dyl) e waxl gig:(9) Jsad

sarall duaddll cyial) dufp 2.3

Pl WS ailSs el dpad i) Gl priall s (e dhall e gens G A5kal) G
O e pane 120 580 ae (IS8 cdy Laldl) Ld)hall SHlaind (B (anye JS Gain Jiaed 2
compall S sanl e %40 Luesty aiye 80 SUY) saeg %60 Auwsiy Aupall iapal I aal

i gl 138 ias (4) Jeaadly

) ny puapal) €595 :(4) Jo>

-

ouial) aaad) Lo
Sl 120 60%
&ly) 80 40%

gsanall 200 100%
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Al lalasall daad sl 2LISY) cblaal) dabia (e Gz 200 die §355 maass 1(10) J<al

toaindl Cuesy Laieall )1y QLI Byl aladicd xa

W sy
&y

i) s dadl) die g5 :(10) J<id
LSl de gena A (amipe 56 )5S aae il Cus paial) S (e i genall ( A5)ld) 1
G e 360uhe alall a5 pall degana 3 aiye 64 5oSH) 2ae Al ety GLY) e 44 Qe 2

Pvalue = 0.2 by s aiall 2alh e (fie ganall Shas] BB 59 ade (pii

0S8 an sl £543.2.2.3
el Y laall langiall Gles &9 40 Laldl) Hlan¥) b Gage IS O35 diad &
degena A Ly 4S 74.58 £ 23 TXA desane 3 oyl Ol bangio aly us degana S

P value = 0.09 Eus G5l &als (e duhpll e gana



64
|l 55 (3liine Ada gan Ay 5y you Fos) )2) ) dn) 8 Gl GalEY sl clual S0 5l A dled

caad) sy iyl £385.3.2.3

47.50 £ TXA degene b senll load) Javsgiall dlig Gange IS Bl o jaal) diaas
dgas a2 Ailasyl Auhall il culSy ¢ ald) ag ) degene & 41 49.96 + 8.3 ilae 41w 9.8
Pvalue = 0.4 piesendl ( Jlas] §5%

ALISY) chlaall daba lgal (mie 200 due & dihe sanl) g5l @ligsh (5) Jsaall maas
Aahall 038 Caneny daniaall 2lly el 51 aladiad g dalal) ilelewall Jiad

CPB laiin) g qldl) da)al (grad aipe 200 s o L) E gandl) £ 48l) Clig b :(5) Josn

Bl pantl il e e pase P-value
eiall
s o e
&y
gl yanl) 47.50+9.8 49.96 + 8.3 0.4
(&) cosh 74.58 +23.3 77.38 +16.9 0.09

Bl Lad Sl Jesens G dflas] ANV @l @ligsh dsag pae Glall sl e L3l
138 sl il paaially
64 (64%) 56 (56%) sl o Al agpall cund CLaliIAD degana A oS 2 &1l
.36 (36%) <44 (44%) &Ly
Al gl degana by 47.50 + 9.8 wul LA dogena B seel) dawsie il V
.4$49.96 8.3
77.38 + 16.9 Al agpull degana 45 74.58 + 23.3 TXA degane b Ohsll laigia gl v/

&
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géj)a-“ Jard) g9 cuan £330 .4.2.3
o (Z\:ulfel\ Glelaall daad (LISY) Gyl Z\:A.ac) tldll dalad Jgrmd mipe 200 G (e
Qe ZLISY) Cfiladl Aalal %42 ks asye 84 (ampal) sae &y Al 45y il 53 plaiud
Jeall 95 o g3 138 gy (6) Jsoally ¢Andil) ilebonall (ias oiayal %58 Haasis i 116

bl Jaad) £65 s (O 200) () g5 :(6) Jss>

aball Jasd) 58 asl) Lol
At cilalaa s 116 58%
LK) Cjlae dala 84 42%

g ganal) 200 100%

o %42 5 dulh Glelaa (i 191 coapall G (e 116 aas %58 of bl Jaall (e L2
5 ALY cblad) dalad G 200 due gis (11) Al cpn G LK) cljlas 15818 )

.@\ﬁj\ Jeall g63 an dpaiiall )llg Qlall 50 aloadind xe dldl) Glelewall daai

MHULNA PRI ‘_UIAA 4&‘

80.0%

60.0%

40.0%

20.0%

0.0%

)AJ\ M‘&yc—w‘auﬂ\w@y :(11) Jsé
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Ly e 60 @l OIS Gl JSiegena (o degana US A aball deall gsil dailly Ul
Chilae lysal %40 Loy iy 40 Blae 08 Glabaa dins dslin Iyl TXA degena 8 %60
Uae 44 LK) chlae daba lal 0l ol e gl alal gl degena b Ly G

&5l 138 (7) sl sy chali ilalaca Joass 1gaf %56 Ly e 56 Llae %44 Losyy

tdcgana S
Al Jaad) g8 Gan Al o gana A uapall £555:(7) 2
Aol Jaadl g4 i) Elaa) ) 1) e g P-value
AL Cfjlas 40 (40%) 44 (44%) 0s
i Cllea s 60 (60%) 56 (56%) '

G 44% Qi 40% wal Ll desane b RLSY) Clhlaall ol Cus aball deall gy
CLaii Al degana 3 60% iy AoV OIS Al ilelaall daasi of s 8 e alall g adl degana

P value = 0.5 lSy alal ag ) degene b 56% Jilie

caall Jad die dpdal) andl) L5.2.3

fets bl (Jesanal dfane aiS aball ded) dd ane JS Al adll s S

dal (e dshall Ui Ganall Ljals e SED PTT PT opuiab€ll cculasiall dad coliadl)
Cladl) ddhe 2 Cus oouinlSlly Clagdially Glaadll A6 daliy aball Jasl) s al ae 45l
Ll e dele 12 amy paab KU Qdyg dabal) 2y clele 6 S Glasiiall dafnll s clele 6 (S

tspeaall pil) 138 (8) Usandl mamsss aball Jaal)
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3lize dda grac 4y 3l 50) ldl) Aa) a8 oyl Galasy sl elial K6l Allad
SR A2 ) ) BN o

bl Jand) 0 A piall L gial) aadl) :(8) Jsaa

Jeal) die 4y pdal) allaal) Q) Slia) 38353 e ag P-value
PLT 220.80 + 57.7 220.18 £ 69.3 0.9
Cr 0.88+0.2 091+0.2 0.2
HB 1343 +1.5 1248 £1.7 0.06
PT 77.10+11.5 79.56 £ 11.9 0.1
PTT 30.20+£5.2 29.02 +£ 3.7 0.2

ety Lad Gl e gana o ddlas) VY @l GlEg 8 dgag ade Gladl Jeaadl e Jaadls
2 (e O 1 192 Q99 e (& 9

tdaball U dpuial) dlaall dlacegial will

el ag ) desana 220.80 + 57.7 wud il degana & dahal)l J8 PLT dawgio gl v/

.220.18 £ 69.3

Al agpall desane 0.88 £ 0.2 ol LSl degena b dalall J8 Cr dawsie gl v/

.0.91 £0.2

Al ag ) degana (13.43 = 1.5 mul @luliS5l degana b dalal) U8 HB dawgie 3l v/

14.48 + 1.7

Al ag ) degana 77.10 = 11.5% ol bahSi5l degana b daball J8 PT Jawsie gy v/

.79.56 + 11.9%

34.02 £ 3.7. sl

Aalall A D-dimer ad <¥as.6.2.3

asy5 ¢(base line) gj A S el eny ae llaall ) (amnjall Js3a 2ie D-dimer ke &

ISV D il oda Ajlie s ol (D) ga aball deall Bl i TXA Cuped o2 (00 Aol

el gall A8y Aacgial) Al Clig i les Jg (fic sanall (g Baalsll degenall aye Gy (i

Qi ga A S TXA desens & D-dimer a8 (aliad) dapill culSy cduw) 378 JS 8




68
|l 55 (3liine Ada gan Ay 5y you Fos) )2) ) dn) 8 Gl GalEY sl clual S0 5l A dled

sy soalall gl degane & cmpall el vie a8 dad Cindy) et il bl
A deuliall ol DA e ganal) (o Wil ae els sall Aacgiall 4@l (9) Jsand)

Jafal il o dulia daylial) 558 JMA D-dimer a8,Y daagiall asdl) :(9) Jgan

oy dac) SualiSifal) el ag P-value
aball daall cay vic 327.29 +219.5 357.44+191.2 0.6
aball daall (go Aol ax 311.25+182.5 421.99 +139.2 0.0001
eaball Jeal) Algs 3 288.69 +151.3 511.62 + 144.6 0.0001
P-value 0.0001 0.0001

L) de sana 3 D-dimer J dacgiall ol 3 (aliss) Gigan ) Jsaall e Jaadls
D- ad b glo) dia Gl aldl agmdl degane b4l cpn 3 cddlian] @) Qligd agns
Cligyh la cwlS duadll Lalall A8 G e genall Loy Lilas) A ) Glig i a5ae dimer
cead) dhd lae Lo Adlias)
327.29 + 219.5 wuf LIl desane B aball Jeall cy die D-dimer Jawsio il v/
P-value = 0.6 <ulS5357.44 + 191.2 ald) ag el de gene
poedl desane 311.25 £ 182.5 aud L5l degana 8 aball deaall (o deles aey V/
P-value = 0.0001 <ulS5421.99 + 139.2 L)
el ag gl degena 288.69 £ 151.3 nud cluli5l degana 3 aball daad) dlgs 4V
.P-value = 0.0001 <ul<4511.62 + 144.6
Liaiye 200 due 3 Ahad) dejiall o S D-dimer J dhawsiall aill sy (12) J<al

aiall Ml Q81 Aot e Al cilaleaall Joag ol ALISY) claall s




69
| sill (55

1000 -

800

600

400

200 -

D-dimer = ddau giall agdl)

(Linn Aa gaaina iy gy o Al 3) B Aa) ja 3 o3l Qaliny s el K30 5 A lad

0= ) laal 330 )

B ale g g

AAlEY daylial) b JMA D-dimer 3 Aausiall asd) :(12) Jsil)

Al Jaad) ey sie alal) Jaad) (e Aol s abal) Jead) Lilgd A

asial) 45,0y Qlal gl duajll saall L7.2.3

ddiaal) dall & Laiall )l Qlall Blal iyl saall Cus e bl Jegene G Akl

ibcosiall il gy (10) Jsaadly byl Jsadie aba dee JS Lealall 5L e Jenedll 23

daaiial) A5 A 590 Aria3l) Baall Aaaugiall aidl) :(10) Json

L) g Aamieal) 450l Calall 5yl (e

3lall dia 3l Baal) Qo) Slaa) S5 31 >la a9 P-value
Mean + SD 448:91.22 £17.3 4382 96.17 + 14.3
0.09
Min - Max 80-110 88 -120

Glah Lad Sl Jegena G Adlas) AV @l @lig @ agag ae @bl Jeaall (e Jaadl

() Sl Ao gana & (aia] culS Ll Y) p-value = 0.09 ae 8ol dvia3l) saall ddacigiall auilly

sl degana 2y 91.22 + 17.3 nud cLahSilAl degana 8 5ol Al saall acigia ol G

W1y g (13) JSally (32 96.17 + 14.3 ald)
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_ 120
33 90
3 )
t %’
=9 60
3%

....h -
w
o

) a5 ) e ag s

Laial) A5yl qulal) By)al duiajl) Baall dacgiall adll :(13) Jeil)

.oaball Janl) 520 .8.2.3

e o Ll ol Gun alall Jeall 820 Cun e bl Siesane G Ak &

Aol Jaad) 5aal dlacugial) adl) :(11) Jga>

Al Jaadl 320 KV I PPN Pt e ag P-value
Mean + SD els 4,10+ 0.6 elud34+04
0.2
Min - Max elu3s5-5 elug15-5

Gl Lad casnl) Siesana O ilas) AYs @) Qligyd agag axe mladl Jeaall e aadl
Sl i<l de gana ‘?A ‘?A\)_ﬂ\ Jaall 820 Jawgia Cl' Cua (p-value = 0.2 &= ‘;Ab;l‘ Janll Baal aially

oIy gy (14) J<ally cleln 4.34 £ 0.4 ald) o i) desana cleln 4.10 £ 0.6 2
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al)

-

Jead) 5aad Lausgial)

1l
o = N w SN (6] (@]

Sae) a3 e g

Ll Jaal) 5al Anugiall pidl :(14) J&0
-Bandial) dilial) (A jaall jade (e i3 4aS .9.2.3

Bagagall aall daeS Joads 239 Baadiall dpliall & (anyall 40 &5 Clidasll o Ganyall Zg5a 22

6 Jsl delu IS jaall jmie (e o3l daeS @ Banial) Bl Y Gl Jgems vie sl jade
By delu 24 delu 18 delu 12 delu 6 ) b (of delu 24 Jf el 6 S & el
@ bl Fesene Gy LI L)l daalsdlls duball Jesene o degena IS G iyl d5)lie
e Alke TXA degane b el Gl die maaly (€80 Bl a3 2SS G 22l A3elY)
AN d5a pe Amliiall A8l s PIS degene S B Gl A Culaly ald) g uadl degene

ssene b A Aela) CiE DA Gl dhagdl ailll mas (12) Jsaally cels dilas)

Al
(G o §y30) LALARD) adiall b IS i Aacugiall al) g :(12) Jsia
ey Quad SaalSifal) PPy P-value
>hall daall o Ja 181 £92.7 Ja209.10 £ 124.3 0.07
iclul 283.60 £112.3 371.80 £ 145.9 0.0001
el 2 338.40 +120.8 485.50 £159.5 0.0001
el 3 399+ 122.3 615.70 £204.2 0.0001
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iclu g 44530 £+ 136.05 734.20 £224.5 0.0001
clu s 485.54 £ 146.8 802.85 +222.02 0.0001
iclu 6 554.41 £152.3 894.05 +260.6 0.0001
iell?2 591.80 £ 153.2 1068 +474.3 0.0001
el 18 637 + 180.4 1235.90 + 546.1 0.0001
iclu 24 729.10 +£232.5 1464.40 + 570.8 0.0001
P-value 0.0001 0.0001

Loy oadal o) e sana 3 IS L) Gl of V) P value = 0.0001 Zilaa) AN <t clay 8
csal Ak e Lo duie)) Aaliall GBS 6 Adlean) s b cilig i s culS e genall o

2000
—o— ! loal 3800 11
-ala p g e
1600
3, 1200
a\ 800
1
400
0
Jaall cads AELe Y sl ¥ el AEla gl s Aslat ASLLYT Asla vh dslu TE

el adl

Aalida)) dalial) b DA Cijill Aaagiall adl) :(15) Jei
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SASAG Quan G (et . 10.2.3
Cane IS o g cad cdasgie (Cid Oad ey Glegene EBB ) Gl o
dahall oda (& Lyie) dus ddalall apland Je (e JSI il dapy daad 259 ol 5l e
:Qi
/a8 e 1se J8 Capall B€ (35S0 Laie sciaal) Gyl —
Tanad Gl (6<es W/aS/dal .51 G sl 3 (055 sansgiall Cagall —
ef@Sfda 1.5 < il B Lovie
Lt Gliaye vie padll Cayll Gias Cum TXA deganae 6 maly J<a J8 oyl sad el
Alalall oyl Ay maas (13) Jsaad) ¢ oalall g o) degana 3 %14 paall Cajl daws culS Ly
Bl Q) gy pladied ae Al clebeall diag o LLIKY) chladl) dala Liaye 200 due
t ) 33y Lpnieal

AUl Jarl) sy dlalal) Cijill Bad ciyiual 1(13) Jgan

il da o Q) a5y e a9 P-value
Caud 91 (91%) 32 (32%)

Lougia 7 (7%) 54 (54%) 0.0001
sl 2 (2%) 14 (14%)

32% Jilie it agaal Cajll dapy culS GluliSil degane oiape 00 %91 of Cus Alalal) Cadll
%7 Jia 54% Gawiy alal) ag el desana B Aol OIS Dacsgiall Qo ¢ aldl ag pall degana

Ollls dilie oaldll ag ) degane & culS 14% paill il <V lag ol a3l desana b
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Pvalue <ol Caial Cus e duhall Jiegans G Slaa] B Al ol TXA degana b Laid

call Bad kf Cildg 2l sda s (16) J<ally = 0.0001

100.0%
80.0%
60.0%
40.0%
20.0%
0.0% - I - I
i Jgia Ll

W) AN e g e

Al Qg ) Clinali 1(16) JSA)

Aalal) aay clagieall Lpaal) 48 11.2.3

G Uane U Llawss dele 24 Jof clele 6 US claiall dpad) adll e @
dsaall Cilagiall Ao & D) @l cnd Cus Aabad) 480 i 3G ehals e senal
ad ol o (14) Jsaall meags TXA desane b Dhal ST 2651 ae icsandl 3

p S (385 Liseall ilaiall

(ilgSuafcill u By08a) ddlidal) dalial) cyid DA Clasdiall Ao gial) audll cilig b :(14) Jgas

oy Qaca) ElaaliSi)al >l ag P-value
iclu 6 110.24 +£21.9 119.10 £ 34.1 0.09
dclul2 122.48 £15.3 125.93+42.3 0.003
icl. 18 124.71 £17.7 129.66 + 38.6 0.02
icl. 24 126.98 £37.3 131.34+41.4 0.4
P- value 0.01 0.0001
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dgag Gl Jegena AS (8 Glasball davgiall adll 8 80L) Gagan Glad) Jeaall e Jaadl
Gl G sieganall Gn bag oalall agpadl degana b il LSV 53l Llas) ld ilig

tGlatal) bawgia ély Gus delw 18512 2 L;aba;\

I+

21.9 sl LR degens B odels 6 2 V

.119.10 = 34.1

+

ealdl sl degese (12248 + 153wl LKAl degens 4 delu 120 V)

.125.93 £ 42.3

+

AW agdl desene 12471+ 17.7cad] LS desane B dele 18w V

.129.66 + 38.6

+

Al gl degene (126.98 + 37.3au bl desaae B odele 24w V
131.34 £+ 41.4

A o) Adal) il IS Cilasieall Ao giall pill il i (17) JSEN sy

180 -
150 -
3 N . .
— “. - v
. 120 - V
3 90 - e ) a5 )
3 = Ala a9 e
60 -
30
delu dclut Y Aclu YA dclu V¢

Al al) Aayliall i O Cilasieall Aacgiall il :(17) JSil
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Aajall sy adll liad 208 .12.2.3

IS dihyag pdl Clind G Janadiy (Srde aul eha] & 820l Llial) ) Gianyal) Jgemy ie

SIS Ae (15) dsandl Guuns pall bt Al il culS dele 24 Jsf el 6

) dalys day Bardiall dglind) B adl) eladd Adagial) psdl) 1(15) Jsan

ey Saaal SlaalSifal) >l g P-value
iclu 6 11.26 + 0.9 11.10 £ 1.02 0.07
iclal2 11.16 £ 0.7 10.60 £ 0.9 0.0001
el 18 11.11 + 1.04 10.35+1.3 0.04
icle 24 10.90 £ 1.3 10.16 £1.2 0.001
P-value 0.0001 0.0001

Gl Sesene NS 8 Gladll dlavgidl adll 8 kil Gsan ld) Joaall e 2
WIS 8 Gie ganal) (o Ly oAbl ag el degane 8 OIS Y1 (liatV )y dilas) @3 Gl b agas
tabiadll Jacgie aly Gun coail) A lacle Ailian cullg b llia il Aol Lalal
A1.10 £ 1.02 aldl ag ) degane ¢11.26 + 0.9 wuud cbiahSl5ll degane Sl 6 3 v/
10.60 £ 0.9 ald) a0l desana (11.16 £ 0.7 2al cLahiSIA desana 8 dclu 1200 v
10.35 £ 1.3 ald) ol degana (11211 £ 1.04 wud cbaS5l degane 8 dcle 18 20 v

10.16 £ 1.2 ald) o i) desana ¢10.90 + 1.3 wuud cbahSil5ll desane 83l 24 2 v
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t I Gahg Al e gana cp liadl) AlE 6 cldg il o2 (18) J< s

14 9 o o) A o ale g

13 -
3 12 -
s’ 11 - .\v - v

u

4 10 - m
1o
].

8

dclu dclu) Y dclu YA Aol Y¢

Gl A (b AAEa) daylial) b JMA Gliadll Aaugial) il :(18) Ja

Aalall s cpiib sl e 13.2.3

W

(16) Jsaad Gy coaball danll psy U8 Gin oS 3535 o o) CuES) Ade sha)
A G5 Aabal s e el 12 55 s S0 dlagiall i)

(Alsandfdla) lal) dala amy Basdial) dplial) & aal) (il )t dauugiall aadl) :(16) Jg2a

Gl <) KTV IEI PPN (S i e a9 P-value
Mean + SD 1.07+0.2 1.02+0.2
0.1
Min - Max 0.80-1.30 0.77-1.25

Gl Led Sl e gene G ddilaa) AVS @b Gilig i dgag are Giladl Joaadl (e a3l
degana (A dele 12 )50 2 inl)Sl) dagie 3l Cus cp-value = 0.1 o (sl Sl dasgiall aally
o) gy (19) JSal) maassy ¢1.0240.2 Al agpadl degane (1.07 £ 0.2 wul cliali<iyl

Aaball (e dele 12 jgye 20 (sl S
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1.5

al)

-

0.5

-

Q..'u.u':h‘)mz\.hu" I
[}

Sl a5 e a9

Aalall e Aol 12 a ) (il € Aaagial) pl £(19) JSid)

Aafal) s aal) Jai dalal) .14.2.3

Gl pmglly (a3l A e el alall deall s dele 24 J4f pd) Jail dslall yaas 3

Gad pe pall laria Galiadl digas die aall J& L8 daal & G Q) D ae GBLEL ey Gansall

el asy Sydll adll LAl (el ge udB Gaa sy sl Gl Glipa Jae Bl el

Jil dalall iyl /¢ 10 @iad iliad iy aall jade (8 adl gplaa e me CoanSeYL

pll Jal dalall Cun e bl e gena Gn AR Cupaly paie IS Laldl slany) e ol
1(17) Jsand) coeny daiil) il

dalal) s pdsall a3 JA 3529 s 2 200 die 355 :(17) o

adll Jai Q) Sluafisi)yil) e gy P-value
dgaga 52 (52%) 93 (93%)
0.0001
dgnga e 48 (48%) 7 (7%)

Jay Gl Led Gl i gene (o Abloas) ANS 3 il i 3say Gilad) Jpaadl e Jaadls

ALl degana 8 sl Ji cVls 2 gl Cus caldl gyl dogena & el OIS (53l o
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J<8) maags P-value = 0.0001 e« 93 (93%)¢ 52 (52%) Jsill o ald) agpadl cad

Ao 385 aall Jail Aalall b (e genall (p lls il 538 (20)

100.0%
80.0%

60.0%
B ) dlia)iS) i)
40.0%
20.0% T ge pae
0.0% . |
pd g Y

AUl Janll s adl) Ja dalal) s (i 200 L g5 :(20) JSi

Adgiiall adl) Claniia 0 .15.2.3

Glagiall Ji 3 adicly abal)l daadl 2y dele 24 Jf giiall pdll Glagia 230 Jonedd

Ja b Lsedl) clagiall o oy Pale/cill 50 e Bl Clagia 2ot g Jed a3 asa e

Slasia ) we A Slleal) ampe ciled iyl due O un a3 Vg e Ganal
r Sl 35 (18) Jsandl Gy il andatis Al (e sane 0 A1)kall 39 Aalyad) 8 Apeda

A 200 L B dgaial) adl) Cilaghia s dagial) adl) :(18) Jga>

Uil adll Cilania 230 L) Slua)3Si)yil) e g P-value
Mean + SD 1.75+ 0.4 298+ 1.1
0.0001
Min - Max 1-3 1-4

aiills 3l Lad il e gana Gn dblaas] ANV cld cillg agag Giludl Jsaall e Jasdls

p-value = xo Al agpull desane G el cul€ lly Astial) pall Glagiia 23] Aawsiall




80
| sill (55

(Linn Aa gaaina iy gy o Al 3) B Aa) ja 3 o3l Qaliny s el K30 5 A lad

298 + 1.1 ‘.?AAS‘ ?JM‘

JAdgaiall Lol cilasg e .16.2.3

Lyladly dele 24 Jgl pane IS Lalal) plawy) e dlgid) Pl clasg se i

tlgaiall LayPlall ilasg 2aal Ao giall asdl) (19) Jgaall micageg cduhall Jegana

e 200 dis B Agiiall Ladlall Cling el dacgiall aadll 1(19) Jsa>

algaiall L) clang axe Qo) a5 e pg s P-value
Mean + SD 1.94+1.6 2.39+0.8
0.0001
Min - Max 1-3 1-5

willy 3l Lo Candl icgena O Ailian] ANS il g asas bl Jsaall (e Jaadls

p-value =  xe aldl agpall degena B el culS Al dlgiall LB clasg 23l dlaugial)

1.94 £ 1.6 2w a5l desana & Astiall LPU Glaag axe lawgie &b Cua 0.0001

o Alsiiall LDl Clang aaal Alacgiall ol (21) IS5 <2.39 + 0.8 aldl agjuudl desens

4
5 3
45,
q
~
1 1
4]
1

saia 200 die B dlgiial) LBl Clang sl dawgiall adl) 1(21) JSil)

A a5

Gl (385 (aise 200 due

e pg




81
|l 55 (3liine Ada gan Ay 5y you Fos) )2) ) dn) 8 Gl GalEY sl clual S0 5l A dled

adl) J& cladiaa) L17.2.3

b3a agadl cian (Al cayall gl clasially Ladllg ol Ji oo daalil) cUaDaay) il
el degana b Lasale a0 AST uilSy sandall lall S (el Al 558 Pl clldaay)
L

oRlAil aa il gy ciallig Giie geaall e e 20 die Al GUaBAY) el
Gl ig Ayl Jesane (e (siare 10 vie Bhall Gy (s dala cilelin) ae Jlyall biall b
dahal il oape DA Jhsall Jeall lajp Gabel i lain dal hesly 38 xe §al
@ A IS 500 &8 s A ae daaly el jaADAy el il Gl dpiall Claleall
rlladaay) Eigas i (20) Jeaad) maagg cauliall gl

Alatiag aal) & G Egan s Liaipe 200 L 555 :(20) Jsaa

adll J&5 cladlasl) KYVIM R PO S P} e ag P-value
9 9a 8 (15.4%) 26 (27.9%)
0.001
dgnge pé 44(84.6%) 67(72.1%)

Gl Lad Gl Ciegena o Aflaas) ANS @l @ligd seng @ladl Jeand) e Laadls

leadl Jualall eVl s il a8y o alal) o pall degena ol il Syl Jis cilladlaly

el ag sl desana B iy 26 ke wal LA degana (3 ape 8 pall Ui (ge clldal
Gl e

Gigaa din e Oficseaall (o Gl (22) JSAl cpw 26 (27.9%) - 8 (15.4%)

cailatiag aal) Jail caMad)




82
|l 55 (3liine Ada gan Ay 5y you Fos) )2) ) dn) 8 Gl GalEY sl clual S0 5l A dled

100.0%

80.0%

60.0%

40.0%

20.0% .
0.0% I -

adl) JA§ cillapia s Y
W) i  Ade ag e

Alaiieg ad J& GUDUR) digan ua aupe 200 die g)45 1(22) Jsid)

A Ll o pli) 5a.18.2.3

doanll 8 A il cilSy (e 200 die e G IS AN Ll e ol 820 dines

: Jalls (21)
LYY duggil) Ao plid) Baa :(21) Jao
A0V diggil) Ao plad) Bae RV RIS | >la ag P-value
Mean £+ SD elu511£2.6 elu6.47+43
0.001
Min - Max 25-8 3-12

il (3l Lad Canall Jiegena g Afleas] AV b lig b aa Glad) Jsandl e Iasdl

p-value =  xe Al g pall degene B Aol culS lly L) Lsgil) o elid) saal dlavgial
dele 511 % 2.6 wuf bS5l desane & LN dipeill o elad) 50 Jausie 4l 385 <0.001
Lol o plad) 5aal dlaugial) il g (23) ISy dele 6.47 + 4.3 ald) o ) desana

bl e sana A A




83
|l 55 (3liine Ada gan Ay 5y you Fos) )2) ) dn) 8 Gl GalEY sl clual S0 5l A dled

all

oo

o olid) Sl Anuygial
M
N

) a3 e ag

) Lisgd) e slid) Baal Aaugiall audl) 1(23) J<al

bl Janl) sy A EAY Cafgal) 119.2.3

deg Gl cliin) G GHs dalad) an sondal) Lladl & el QA s Al cus
& Alal) il (Ghgs Aafall dajpyull A8l ae dpldll Jleall Hle 2 ECG (e & O3 509
e sl Sra Al ssasl Lype el delie cas AV dusgl) e aUadll sy (mipe JS 5Ll
o Jn Leaag dayg degiad) sVl o Ganal) ol 858 ddhay Anball cladlad) Al pa Guiil
pae ol IS digra ol aiad (LY ol A B3 Gladle (e danad) didagll A Gl Gigas
Lyt g cansll

Ll 2 ple 40 e () pgpall desene (4o 2aly Glaye (g3 Al dlac eliia) ok
TXA desanse (3o Lis 55 jexy aaly ransals 20ISY) Cljlaall dabal puad 28 (IS5 Giic L dalial)
e Oldane (53 eler Jleg dula ekt Lty ZLISY) clilaall daba gal dahall e clelu 6 2
Gleea doai daba Jgnl 8 19y TXA degene (o 2aly (e dilie oald) agpadl degene



84
|l 55 (3liine Ada gan Ay 5y you Fos) )2) ) dn) 8 Gl GalEY sl clual S0 5l A dled

Gl e puapal LS Gialga igan caas Liaiye 200 L g555:(22) Joaa

Z\:a Jﬁi daalga ) d:IADS-!\)ﬂ‘ ‘._.,Aln A9 P-value
Syage 2 (2%) 3 (3%)
0.8
Sgage b 98 (98%) 97 (97%)

el Sl degane 3 AR Galea Lgaal Jealall GV de cialy s GBS Galga Gagany
G._‘a\'.'d\ u._DL'éS C_.Aje (24) dS.IJb P-value = 0.8 & 3 (3%) 2 (2%) L‘?J\jﬂ\ ng L‘?Ald\ ej):\u.\]‘

t)liall Gualgall Cua (e (i ganall G

100.0%
80.0%
60.0%
B ) a3
40.0%
W e pg e
20.0%
0.0% I

TOPLEQUNIFEN Y

Gl die uajal AU dutlga digia ua iy 200 e g4 :(24) il

-Bandial) dylial) A slid) Baa .20.2.3

uliig ol Jad dalally oyl Cads o) Cus saniall Alall 3 Gaipe IS olh B2 Jined &
Gl V) saniall Ll 3 plid) Bae (alidil prcaly J<i Jaii)) ailatiag aall Jiy ddatijal) UDERY)

tdaill oda (23) Jaall Gamg Lald aag da)all Aalatia




85
|l 55 (3liine Ada gan Ay 5y you Fos) )2) ) dn) 8 Gl GalEY sl clual S0 5l A dled

Gl A (ol Bardiall Llind) b £lad) Baal Anuusiall 1(23) Jsan

Bandial) A lial) %A slal) Baa o) Elaa)3) yil) gAlA Py P-value
Mean += SD 21.96+7.6 26.51+11.3
0.02
Min - Max 20 - 36 24 - 48

pally (3laty Lasd Cind) S gene (g Adlian) AVD ) @l 8 aag Giladl Joaall e LDl
p-value =  xo Al agpall desane b Johl culS lly saadall dliadl L eladl 5o dlavgial
Aol 21.96 £ 7.6 el iU degana b 522kl liadl 3 cd) 5ae Javgie gl 35 <0.02
Basdiall Alial) 8 i) 50 Jacssia (25) UK gy Aol 26.51 + 11.3 aldl oyl degane
:%gtd\ 39

40

al)

w
(=)

&
N
=

)

st sl Saal ddawigial)
BaAE 3
P
[

=]

) a5 e p g

Gl A (A 5asdall Llind) (b olad) Baal Lnusiall skl 1(25) Jsid)

Lcldgl digas 21.2.3

@ By cdegena S Gliaiye ealpll daadl 220 duhall Jogens sal (goludia Sy 3lagl) Chas
: Jal (24) Jsaall 5iy i) adans

Blagl Eigan s e 200 die g6 :(24) Jsin

slagl) KV IE PN (S i ™ p g P-value
dgage 2 (2%) 2 (2%) :
dgnga pé 98 (98%) 98 (98%)




86

|l 55 (3liine Ada gan Ay 5y you Fos) )2) ) dn) 8 Gl GalEY sl clual S0 5l A dled

Gigany sl Lad Gnll Jegene (g Lilaa] ANV @ld Glig b asa a2 @ladl Jgaall (e LDl

22%) S5l o oald) g pall el LI degana 8 Bl CVa 2l Ny sl

e Blgl Gagas Aad (B Gdiegenall (B4 29ag ade (26) IS meagyg P-value = 1 2(2%)

100.0%

80.0%
60.0%
40.0%
20.0% .
0.0%
g Y

3l 25

: Sl (38 dalal

B ) i)l
W e pgnu

Gad) Lie dajal Blagl Gigas caun Gape 200 Lis g5 :(26) JS&

: A (33 (25) Jaall b Aleal) Aol eibis a5 6,

Ryl i Aana 1(25) Jsa

4jlaal) das kel au
TXA desane b B Gyl | dafnl) aes delo 24 Jof Cijill 4uaS
>l a9 juad) deganas 43)ae TXA degene & D-dimer o (aless) A/l LIS D-dimer <lpsis
TXA degana & S8 4ilatieg adl Jiid dalal) ol cilaiio Jiil dalad)

Ll gl desana B ST L Bagaga

all cilatia Jii calbis/

Bytie Gilaniially Qliadll 4y paall Al

6 S claially sl clas 4

TXA degene b Juadl (<5 dalal aes de b 24 Jyf de L
Odic ganall (pu dgaliina delu 12 an pisl Sl a4
O ganall pu dgalitia Lyl Enlga)

TXA desana A 08

LAY st Ao clad) 5o

TXA iegena & B

basdiall Liliel) 6 i) 50




87
|l 55 (3liine Ada gan Ay 5y you Fos) )2) ) dn) 8 Gl GalEY sl clual S0 5l A dled

Cluagilly AGdUAL Al Juadl) .4
JASALW) 1.4

1 gy copd o Jiead de s aS/ake 10 ) Al de oy & Wby 4 TXA aladial o

degana) duhall degana (dpiall By Q) 3l o aSfide]l pe dalall dle On LefaS/ide
dlin Je cunele WS aall cilaiie Jal dalally copll caban 8 Allad dejall oda culSy (TXA
By \geladial Jasiy oly as daill cul€y Q) dala 8 S0 sty dahall ey clladdY)
Gle¥ Lla Ba) D-dimer uld hels (aldl agyed) 8La) degane ao dlke a3l Eigan
Layal) cppudll Plas) b caids 8 TXA Laal peny 1oy uhall Sesena o A5kl oyl

Aaaial) D)llg Qlall B)la aladinl

JE adl) Gliad a8 ulS i (el pg el degana) 8Ll degana 8 a3l daaS B2l ks

osedal Gl (63 sy aal) Jal mpall 2 lia) @llig (TXA desens) oY) desend) pe &3lka Tyl
Honsis A3 ¢ Syl Tl alidi) () ges cApalal) e By Jie) ST dawy Al alie V)
Jal dalal e ol S A TXA platiad o e bee dabiall 2 dela 24 ol (5l ¢ s
dila) 53 aey 130y (odayall (o dogenall o die B ClS Bardall Lliad) b AaEY) 558 o LS )

ol dus Aliie dagill culSy e sanall G daball e delu 12 2a sl Sl o Calias o

Ui 53 i€ Ay e 0l eyl el 5 i 51 (gilos s Baaba ] i€ L
bl

‘..5‘{9 ‘.?ld\ ?i):"‘"‘j‘ z\.c.}A;.A Lf %3 Ll TXA z\.cw ‘ﬁ %?2 Z\:Dtnj\ deﬂ\ A Caaly

oo 4l @UdaaY Wle duhall Jegene 3 lall Galgall oda (Sady (e senall (pn dojliie s



88
|l 55 (3liine Ada gan Ay 5y you Fos) )2) ) dn) 8 Gl GalEY sl clual S0 5l A dled

Ol (iapeS Ganall 3l Gl 5 e clump s esm die 413 axs aball chaY)
R

Janll 2oy 5538 8 4Bl Gaslgal) Bl Ty ol 436€ A8Y) dussY) (e TXA Jliiel acy Lae

e TXA g aly dattial dejall aladid) g Luals sladiaY) 558 Dliy saadall Lliall 3 alal

8ol B8l Cualgally JB Caxil Gigan Ll bl gan

Aallal) cilual) pa A5Ea 2.4

Sanliurfa dus LS5 b 48y, Bagiss Bisar Jdd oo ciwal Ljpe dblaw) i b
e\fj O Auhall oda 1ya) Brazilian Journal of cardiovascular surgery 2024 B S
CABG 4LKY) clladl da)al lsead ale 85-20 jean (oapal 22023/12/31 5a5 <2021/1/1
Aoy ol Ll agia 40 acl iy 80 duhall o3 cilad duaiiall &)l QA 5 aladial aa
G e 8 s et e Bl ) L) e Sfilal B sl e e @Sfilel S dpens
& Ja 308.75 dele 24 Dla oyl hagia OS5 «CBP s (10 el P& ale a9 s Ja100
tol Al s3a daiy (g ¢ oalall ag ) desana 8 Ja 982.25 Jilie TXA desana
sy aball daadl ol aldl o) degene ol CLahSIA degana b S 3l daeS v

Wil ge 138 (355 ZALISY) il dahal bl Jeal

LasSlally Janl ol il Jof aaladl v/
pa el desans (o Lunlly TXA Hosans b Biiss yan) Sl asts cuSiilaglly Sloadl o8 v/

(220) . Ll



89
|l 55 (3liine Ada gan Ay 5y you Fos) )2) ) dn) 8 Gl GalEY sl clual S0 5l A dled

adll Ja dalally dalad) s Gl Ens e Bagis g Bisar duyg Wa)s G 4lal 1(26) Jess

dalal) s Gladd) &g LSl

a5 laal) A Bagis g Bisar duj Ly 4l 4ag

desane b dalall aay Ji desana b dalall 2ay Ji
A L) gl

Ol G il TXA dcgena & 8l TXA dcgana & 8l Lojdlly aall Jiil da L))

TXA desane b hia) S8 TXA desene b D) S

. daladl e olasl 2
) ag ) degana A lgia | alall agpadl degena (e

O G 38l

doally Auhall oda (4 diell paa e Ladldl e oS8 el G 2l Gils a2,
I ALY el dalis e Al die <paly Lind)s ae 43Rl ST el TXA J deriiesal
i) e A5all duall 38 b B delu 24 (Pla Gl Jasie oIS

5 WeiPan dd e cwal Gae 3097 cled dpeeill gl slies duppe Ay b
70-18 Llael (iasal gpall 3 lil) daal sty Syes Fawai ade 8 486,5 Chenghui Zhou
e yae TXA petl o235 CPB plasid g il sl Cillaal lsnind 2021-2018 sle (s A
e Aaball Bl a5 ot 15f3de 2 e rand (/e 10 mitial) dojall ((dniipay dunisia)
S5 drend 35/ake 30 ulSs daitpall dejad) Ll Aumicall &5505 QB Byl ) Bild) ae 4S/alka 1
02 e gl OISy S il ae 3S/ake 2 dejn e LfaS/ike 16 (s2y5 iyt o5 Aalal) Ay e
Lolall Y Gigang ofiesenall Gn eall @LSE Jal dslal alsl Llledll dijke Lol
ceaball dasdl PUs D-dimer &l 55 (ldsh sl dadagll JIa cladial)

de ) degane 3 %21.8 dawy jeall GLSY Jal daladl 5 el s Al sde daiy
Aalall Gali] 8 Alled dunddiall de yall cuilSy (Auatiial) de jall) A5l deganall 3 %26 Jilee Al

o Oficsendll b an Ko D-dimer a8 Cumisily Wl ge Gl lag jeall @bl Jal



https://jamanetwork.com/searchresults?author=Wei+Pan&q=Wei+Pan

90
|l 55 (3liine Ada gan Ay 5y you Fos) )2) ) dn) 8 Gl GalEY sl clual S0 5l A dled

Alie ladEaY) Gigany ST (<8 Aadipe daiyal) dejall CulSy chaiipall Aol 8 ST aliss)
(221) -saaiall dgliall 8 Gianall ol 5 8 GBilsT pe Aaidiall de yally
Ul Gus e S gld Jials aas TXA e JBY) @ileall plasiad of dudall o3 S5
Labha Gllee ciled dahall sda o Gl ) Galiay yead) b &I Jail dalall (aliil sas dlad ae J3f
dalsy soadall Al & Sl sae 3 (9 aat ol G (gl aba ek Sllee Lgag Baall s
Lol ehaYl Gl Gl agas
adll J&il dalal) Eua e Chenghui Zhou s Wei Pan 4y Wl ¢ 43 :(27) Joas

D-dimer - 4 udal) 4.8)5l)

Wei Pan du)y

a5, laal) Aot Lt Ll 49
Chenghui Zhou
M :\Au\ .- e A \
) el SN Jail dalad)
Oyl G 386 Alasialy eall LY TXA desana b il - /
Ladial) dcjall
TXA dcsana & Jil
g sala Al o aless) i
Oyl Cpn 38163 ) gl Ao ganan 43l D-dimer a4

TXA ieja 50

(‘ﬁjAj\

2018 ple cpall b 48liys Su Yuan s Yong Zhou Jd (e cual dhagias dippm dudys b

& Lpaiall 55 QR 5l aladin) ae LLICY) Chlad) dabal lgrcad Gaie 202 duball sda e
hel (ald) ag ) degana iz 1025 TXA desene e 100 oricsane S (oiapall aandds
(ahall deall P L/aSfide 10 a5 cupd & @l 10 Pa 318/5del 0 Jaesd dejmn TXA
oo panal zoss Al e sl aie b aal) Ay geall GLQH Jal dalal) dujdl gl culs,
Llgall Ergon Bl ilil) il Bandiall Llall 8 il Bray jrall ade o ddasl sy Glileal)
PDla ()8a) Galsally cladia¥) :die 4ulall S L smiall) Morbidity 4ualylls Mortality

+ 879 adll 4uS Jawgie cuilSy jacall jaie 3 il TXA alaiil (ail dagilly dalall ge die



https://jamanetwork.com/searchresults?author=Wei+Pan&q=Wei+Pan
https://onlinelibrary.wiley.com/authored-by/Zhou/Yong
https://onlinelibrary.wiley.com/authored-by/Yuan/Su

91
|l 55 (3liine Ada gan Ay 5y you Fos) )2) ) dn) 8 Gl GalEY sl clual S0 5l A dled

okl ogpuudl degena 8 e 1154.0 + 582.8 (lie sidll Ciaws vie TXA degene b Jo 392
degana (b %0 dilie bid sl agpudl degane 4 OV 3 Gl o Al Bae cilS
05 ol L aldl ag ) desene (b LS Ldllly el cilSl il dalal) cul€y sl el
DBV Gigan L caandiall Bliall 3 anall el saa 4Lt ae cilagiall Jai dalall Slas) (36 cllia
sae Dlag il degane o 2aly (el sala Lol L3 Jilie TXA desensy %0 culss Lolsl)

Laa L) 2\.9_94.;.6 (e (@ 6 d.»Uu TXA z\r—w (e (@ 4 Lg.ﬂ 513‘95\ Chas 3\;\);}\ (e Q\}.u.u

(222)
Baslly 4w ydl) il Cus (e Su Yuan g Yong Zhou 4y ia Gu 43)\ial) :(28) Jess
CABG 4a)n 2 TXA alaiiuy
. . Yong Zhou 4y )
A laal) A L Lijliadl dag
Su Yuan
4jlee TXA degane o3 Ji | TXA degana & i
Oyl e 3dlg o < o ‘E all jade gjujﬂ/%mf
) | ead LS it dalsd)
Ofiehall G il | Ladllg 2l Jad ol Aalall | TXA degene b i -
) LojLulls
Ol s | Al Cesene on 3AY | TXA degena & 8 Cilasdeall Jiil dala)
Orfahyal) G il i ganall Gy Abilaia Ofie sanal) (pp Allie | daladl ae DUl Cuolpa)
Ol s | Gfiesenall G B aae Y| TXA degena 88 | soadel) Lliel) 6 £l e

Lles ) Slagaal) we d35l0e LoDy o) Jal i culS dalall of Golad) Jgand) mainsy

Al i A easin) S deall e ST AWl o3 b destiad) dejal) ) Cus ie genall G
pand bl Jesene G YONg Zhou dalyy L saadall Llall (& (anyell cli 320 A B8l oS
poomdl degana (3 aball sl sagal lalial L mye 3 o s dals Ajlia 5l L Ol a9ag
Gigan e el 0a JH) dsball U8 Cuf Al dlae clis) Gl (el sladal S ¢ sl
G TXA o) aesy daball des Glgine 52a] Gyl dalia of (Al 038 Guony (R oLiaY|

okl ALY Gfjladl da)a



https://onlinelibrary.wiley.com/authored-by/Zhou/Yong
https://onlinelibrary.wiley.com/authored-by/Yuan/Su
https://onlinelibrary.wiley.com/authored-by/Zhou/Yong
https://onlinelibrary.wiley.com/authored-by/Yuan/Su

92
|l 55 (3liine Ada gan Ay 5y you Fos) )2) ) dn) 8 Gl GalEY sl clual S0 5l A dled

Sry ormals ode b 4dld)s Erik R s Reney Henderson Ja (e afﬁi Ly Ay A
daly il L5 dladll & g 48549 LasadISs 495 8 Academic medical center 2l
Al Gy 20 3wl il alaana) 52022 sle ELSevier pse o8 Jaally il dacgY)
(sl e Badien y deymy (Apaial) Clelewal) i ol LU Cfilae) il dals Cililea] Jgead
B e §1 elae) ae el 5 o oabal) Gal i fas Wfale 100 sl Sl Cupiy sl &
2.5 L L dejnll cialy e Galigyl) sllae] Jd Ll £1 slac] ae dpaicall 45lly )
D-dimer 8l g Jfide 15555 A Jpagll LD 8 sl byl jle duball can oIS
Cupd ge D-dimer af 8 paliadl Gos dalall ao dele 24 Pla Gl Sy S J<a
038 sy Gmaligyll elhe] e 4283 15 s D-dimer Jbe 3 850 9 cul€y aad el
Aol s3gr TXA slhe] vie do 664-330 om all jade 8 LIS ol S il dudal
(223)

a5 Al (a3 4pas & (e Erik R 5 Reney Henderson 4y Uiad o 43)all :(29) Joas

D-dimer
A5l das Reney Henderson 4l Uil jjldal 4ag
Erik Rs
: : e (A il uaS
il oy il sl apess v TXA desane 3 Jil s
° - J..L«aj/
L | saaly gall S5 b el eal) S5 (amleds L& D-dimer le
bl G @il
= Gyl Hhain) ae Gyl degana Dl

all G ) desal 8l o dus il Qi 8 TXA DEb sl Jeaad) e oy
e Wialpy (e 81 Aol 24 DA Gl Lasia oS5 D-dimer 4le ¥ 138 cld) oSag )
Ladn ging TXA ol 55 ) Jpemll dlglas o G dagpaal) diall Jam o2y dejall (34 il

.z\.mbﬂ\ 038 sy u;u*:“j‘ Pl (ge %80




93
|l 55 (3liine Ada gan Ay 5y you Fos) )2) ) dn) 8 Gl GalEY sl clual S0 5l A dled

Andre lamy le o8 xS ilie 3 Cujal Loeill G0 sline dlagicae dijpw duh

2 2023-2019 on CPB aladia) ae Qldl) da)jal lgamd iy 3242 culed 4865 Dmitray A

e S gy et bl Ll agal aadiul (mine 1628 sV e senal (ol it

il culSy cdalall Al dalall dalad) (4 oamse $2 aladial 5 (mige 1624 Zallly ds)al)

Lahpall dam il yeall GLSN Jail dalall gl itully laday) Gigan Gl 13a e Ad4Y)

02 aye (o %351 L o Cus prasall Cupdll degena A jeall GlLS JE dalall sal)
(224) 528l el Ao gana 8 %26.8 Lilke peall LI Jail lsalbial de sanal

Jall daladl éus e Andre lamy-Dmitray A duyg Gia)s Gu 43 1(30) Jgss

L \aal) Ao Andre lamy 42 E Lijlial 4a
Dmitray A
Ofeahyall o sl A sl cilatio Jaif dala]
%26.8 dasiy yeall Al

oyl Cawean Lﬁ fus dain e Joasdl gfgall L*QJ:U}X\ ;‘f,)"-“ﬂ\ Alled duyall ola pe X

sl

Al e 172 ciled 0,315 Ayten and Mehmet J8 (e cupal dan)y Ljpw Ll b

il gaand TXA elhe] 3 LS5 —Jpilanl b Les¥ly Qi dabal Gdde & Qi) dahal Il
Sl desane tlegane SO (gLl e Al Q) daly bl DA 353k 50 de
Cangll OISy ((lebaall dalin ae SUSI) ASHGL desanay Bl Clebacall monal degana (ALISY)
Elsall Jined pe dabiall ey ol Jail dalally dabal) 2asg ol Alalall Cojil) £aeS e dushall (e

O pane @l de dnlall Galall aalia Al Auhall a3 daidy L alall Jead) ey 558 3 4l

(225) 3D ile sanall ¢ dgilitia Gl A€ CulSy abal) Jonll e 558 b AV Cile gandll




94
|l 55 (3liine Ada gan Ay 5y you Fos) )2) ) dn) 8 Gl GalEY sl clual S0 5l A dled

CUDIERY) Eigang adll J& Cuas (e Ayten and Mehmet aubag Wiahs o 4l :(31) Jgaa

Lkl das Ayten and 4.}, Uilaafd Lldal 4ay
Mehmet
Oyl (3l A il ganal) & ol TXA Gy ae il ol il dals )]
2oy L)L) Cfead)
Ol (e 38l Bignge yd Cigaal) 418 ' "J, -
RN

cilads gl aey DA Luhall e ganal Ji cul€ aal) Jail dalall o Galad) Jsand) (e s
dalie 4 050 Caaalp sple i gl ol JHAT CVWY Gaey calale Gum Ayl oda 8 dalgl) 462l

)yl sda s

systematic review and meta-analysis (sam Jiad ae deal) dagie 508 ddhy
slsabel Jd e Eala¥) £ s ysh dbne 8 Baadall Alially i) and aals hde B Cup]
PUa Cusal duyiye dad)s 381 Joa daahl) dadyall 038 cileis 2021 e gless 8 <ydsy Stephanie
A)Ball GUBAY) Gigas Lali e aldl g pall desenas TXA desene o Aplkal 235 ale 40
dosana b %2.3 Lyl Gl Gigan daws culS (AN S ol ) @ldgll Gigan dau
CoilSy L)y pa Gils 130 Slan] 33 6l a9ms Usd oalall pgpadl degana 8 %2.2 Jilie TXA
(226) .2aLal) desana 2 %9 Jilia TXA desana 4 %8 Clisl tigan duws

da)al) s cilbidglly dlgall Eua ¢ Isabel s Stephanie dulay Wahs o 4 :(32) Jeaa

A )lRal) Aol Stephanie s Isabel du); L) jlial) day
il TXA degana 3 %2.3 | Jilie TXA dcgane & %2
Oyl g 38l e e L)L) Eofon) dcei

%9 aaTXA degane (8 %8 | dushy Oiie genall (1 Agaldia

il e gena b %2

Ofehl o @8l




95
|l 55 (3liine Ada gan Ay 5y you Fos) )2) ) dn) 8 Gl GalEY sl clual S0 5l A dled

Bishall (50 (dasall Sl aa (383100 —10) ddbie Gilejng Byl TXA e axdiu) il
Galgall 50 juds e dele 2.7-1.9 o el jee Caaas o) e ciadc)y HEAN Gigaal Al

1 alall ehadd gl Gmnpall 3oat ol ddasipe 585 388 bl Lol Zuayall sda ey 4)581)

Ciled Fungia Ay cpual) 8 QA dsbal € aaly S5 8 G5 AT Lin Pei-Shuang s,

degana e pane 14136 agie 2021 Js¥) 0518 Aa] copaind Qlall dahal Jgaad (anpe 27729
Lahall Sigang daball aan Cajll Gipan V) Cangll iS5 el ag ) degendd iUy TXA
Gldle gags dlall GUDEAY) Eigang daball aay aall Jail dalal) ged il Cangll Wi cculiglly
LoDl adll Jail dalall 8 ala (oalias) duball dams culSy cawal) & Al 5ieaY) &30 e Jx
dcganay TXA dosana) Giicsanall o dBal Gaalsal) s g Uil pre g JB 33 daaS po cilasiially
Om 4liss (Ctn) Cardiac troponine (2l Guisag il Hbe Oy uallll aasall die ((oalall a9yl
(227) . lidsh Gigon e TXA S5 ols TXA degane b 08 QIS CKMB e Ly ¢(ic sanal
dilaiieg adl) Ja dalally G5 Eus (e Lin Pei-Shuang dahy Uiahs ou 4l :(33) Jsa

aldgll Eigang ;\:UL:BS\ aalgally

A )lial) A Lin Pei-Shuang 4., L)y djjliad) 439
Oahyall G 3l TXA dcgena & il TXA desane 3 B | dafafl aes il 4uaS
el e 8 Dl TXA desana b TXA dcsane b il all Jail dalad)

icl24 el24 Da Liladieg
Ol G 3855 Ofie sanall ( dgoliiie Ofie ganall G Al DL Cofsad]
Ol (e 38l O gaaall (g Agoline Ofie sanall (i Agalitie Cldgl) Cigan

laggie daiiy) oGS ddide Gleya Lin Pei-Shuang dufp 8 cuadic)
Unusgially daitiyall depall caf Gum dejal) ae LuSe Gauliia dele 24 Jof il L€ cilSy (Aaidia

Alay) bl el Aabald) an ag 30 5l (el daslie cumiy a3l Galisly T Al




96
|l 55 (3liine Ada gan Ay 5y you Fos) )2) ) dn) 8 Gl GalEY sl clual S0 5l A dled

K & Retrospectivedalain) 4.y 43,9 Zhen—feng Zhou,Feng- jiang Zhang Lg);i

Cdig 2015 ey (Sng 2010 LA OglS (e catial Gpeall & Hangzhou duae 4 il da)jal
lppad ale 52 jeall baugicr (aiye 2060 4uhall clei PLOS ONE dlss 82017 ale B &
Laball cled ((LLSY) Shlad) dabs cdulil) Glleall daln) CPB alaidl pe il dalial
400 saivne (s21)5 uyd & paill w38 8 ahe ] Aoy (mie 664 S TXA el V) e gane
om Dada b ahall deall Gulgs b ual LS e g1 ae aball daadl Algs s delufie
Ovud Pladl sliae 6 led (el Jary ol (anpe 1352 cilad £l de ganall ¢ i) Canhag 7l
3 ol bt Jie daball s Gt ledl dilegll Gulsall Juned lgle Jgemnll islladl) bl il

Coma il

Basdiall Lliall Sang (A gniall ey dppiac oabel Gigan ol (Aol 24 e ST 5o (el saia axc)
Asball s ag 30 8ad () dalie as (anill ASH (gyonal) bl ehal panall daibieg
L) Gl 2y sam (50 liarye agieg daball e oL 3 DA Stroke Al 18 Eigan Jaust &
(228) 4l degandll 3l %0.4 Jilae TXA ajad %2.7 Bad) Cugan duws culSy poaadl)
4al g Zhen-feng Zhou,Feng- jiang Zhang du))yg Liu)n Gm 43\aal) :(34) Jeas

ldl) da)a My Stroke ¢ygas

Olad) daim hen-feng 4./, L) ) Olaall ang
48,4 Zhou
Cadlgall Jaf Gugan %2.7 %2 2y Stroke Eigas
& A laall Agle gl dalyal)
Wil ya

4ykal TXA (e 4l Glejn cwadtiud Zhen—feng Zhou,Feng- jiang Zhang duly o zaldl e

dle dejn Ay daball Ps ahe 64 L) Giliags Oiell e i o deall o Cus L aa



97
|l 55 (3liine Ada gan Ay 5y you Fos) )2) ) dn) 8 Gl GalEY sl clual S0 5l A dled

ol daleially daitial) dejall adie) ) Wad)s pe A5Gl Gz Lol dlel) Gulsall 5ol calas)|
Al Gaalgall (e JB <Y s
G Ailide Cileyng @il OIS QA daba 6 suad a3 alasial of i lahall 228 DA e
il e aels A€as deya Jil Leadiad Wil dualladl calahyally Liadys o paalsll Gyall 0lSs ¢ 385l
TXA Jalall S sl ailaiieg ool Jail dalal)

Lol G Goyadll Pladl daws el aasiien Slea 549 Thromboelastography alaisiul )
CLaiA (e JRdll @) SN Sleall 13 Gy abal) deall ol sl el alastial vie
dag o sely 5 Gl g ae 880 @l o o ORary Comdll Plas) Jasds saie s @A
Disie e 4Dy (229 ¢165) dsthaall oyl Pladl Ay s daelaal Glejay TXA elhac)

.:Luub.ﬂ\ Gldasa %) ):\33:1}

Aadall 3.4

onlly aball ehaYl el a2y saiae Ay ACA s Qi) daba e N Gipas o)

3l Gl gsiis (230 <50) pal) Cilatia e whall Jis @y Gallaing sandal) Lliall lehaly (gpaail)
SV Slea b Va8 (Ol alaiiad il a1 aladl dead) e QU dals Bl
Pa ol de ¥l adly (gseall saailly Bhall (mbiadl il )lly QR Bl alasul Jadal
Cagdily (slisll Jaad 38 Qlall dals 2ay dals DAL Jasyg shad dale g8 aall J& o) ¢(5) dalal)
leies S clabiad) (8 ol Pladl liliae pladiol lgies Sluasill o Ao aag oyl Eigan
iy Ly Aadipall Aalgll DY)y ol cilatie Ji Caisdl PBM A okt & clall daha
dalpy b oY) 58 Ll Jal dal)) Jil PBM aall sl faad) Gbasdl) GesTXA

[(231) il



98
|l 55 (3liine Ada gan Ay 5y you Fos) )2) ) dn) 8 Gl GalEY sl clual S0 5l A dled

Aaal) 8 4! G alad) Y] daaw Luaiall 20l Qi) s aladial o e a2l e
bl cuat Jolas o alell e D Dot Qlall dalin cangd Wil (12) bl (e wanll Jesy
s D Ligs hhs Jesy @3 sl Pliel e Gajill sy5lad dualig 5l alasial e Al
(18) wlidghl A 8alys dule =il (5355 CPB (e aUadl)

e Cnedls A Conpnendlll Jont piar oaiea (pnd Dhadl aliae say il el
DB Gigan ks (Sly (Sl Slalad) b Gl paliy ddiie cilejag aadial g oGl )
Aalally ol (alals Allad dejad Jaaasll bl (o ajall kg SV ualel iy HBAIS Zaslad)
(oY) alaaial ) Sl Ergand daus Jiby aslaiieg aall Jail

bG8y IS saana e el SLulIRY Alastia) vie d)Bal Culsally daslall JEY) Gigas )
L) ge cabisy o TXA alasi) dna 3 @3 (61 o dumd e olld adiang (232) i) da)s
Zaball any I3 ol 8 Bale 3aal) a3l Gaanss ¢(232) 43 any R mpall G Slal B3gasall
Jsn @) laball b claball aliee of U Gl 5l Gigaass lilaadl ) Jodal) s3sey Jasiyg
(226 <2). 3,680 Ealgall Gals ooyl ) s a3l OIS Aabiall dey bl Eigan Do

Job rall Jmde & ol Ao paliail ) (63 Wb A dmidie deja TXA sladiul o)
J8 Lo culS Ly Aadledl degene 8 adl) Clatie Jail dalal) aliad) g daball 2o dels 24
GUDEAY) Crmidily P-value<0.05 dgleas] V3 3sns o LAl degena 8 5T aall ot
Janll 558 DIa la Sleas) (38 39ng pe i) Bl 8 Gyl elis a5 ol laiie oty Aas
xS palisd) el 63y D-dimer Jbes Goudl) PladY saliaddl TXA e ddlye &5 bl
degena (B (alall deall P& D-dimer o8 i) Ly ol degene & D-dimer a8 8
D- sle oo sliad) s o) e @llig ala Jlas) (35 3sag pae (wLED degana) ald) ag 0l

anall dalye g clal) dals 8 diaitie dejan TXA aladin) e (il Jlad) dullad au@il dimer



99

|l 55 (3liine Ada gan Ay 5y you Fos) )2) ) dn) 8 Gl GalEY sl clual S0 5l A dled

gl dawall Ayl Alanl) slitia) o JBAD Gigas Aals (o sladiaY) 8 Ui s20kall Llial) b
O sanall (s Agilitia Aall CulSy Aahall e sane G (9BAD sl gl (el el Galsl
IS iy e ganal) G Augludia Silidgll Gigan Ao ilSy P-value = 0.8 ala Jlas) 35 090

CilSy de gana

P-value=1



100
|l 55 (3liine Ada gan Ay 5y you Fos) )2) ) dn) 8 Gl GalEY sl clual S0 5l A dled

Sluagill (4.4

dala llee 8 dnidie dejany tad LI aladiu) alaels daball o3 &l i o) S -1
Cilileal) 238 8 dieall 503l JoS5ig 5 () tilialy dpaicall 43015 QU Bls pladin) ae Gl
et (An Lfasfelel a5 it &8 (s Jaaad 3/l 0 Ao TXA plasiad of
i Gigan (arss b Jled sp el A5y ) Bl o aS/akel elhae] e dalal
Gl daba s Gl sysha Gun e paY) S ay aball Jeall a dele 24 J4 58
b il @lld Ciliay ¢ oY) cileall aladialy dadiyal) duslad) HEY) Cualy JY1 daall
Cuiaily QA dalyn 2a Aol 24 Jof saadall Lliad) 558 8 o) cilaiie Jail dalall (e aa)
dabay Adleid) GUDEAY) Sigany Sl Aagsall dalgll 5l o2 8 Lgy Angyal) <UDy
saniall Aliall 8 Gasall slis 878 (e 255 Sl Lgald aay A

Pl el Dlail labiasy ZMall auil LW 4 D-dimer e e salaa) (Ko =2
LU 8 D-dimer a g Ul Gopmdll Pladl by Jasiy Gus Qlall daln cilbilee

OSar Cus dlagime depny Qlil) daba ] cLaSHAD alasial Au)all s il aex -3
Janll dey 558 5 Ll Do sl dg)Ball Colsall 5ol dasiyy ol 435S 23aY) disY1 e olic)
BENN

Al Bldiee C)lat elaY ade of oSe TXA dasial sie Gyl Gigan il o) —4
cdae (a3 e € b mhe dalie 35a vieg 5eY) Al Jie 45U (680 el

PAail s 3 wasil Thromboelastography Jlgs aladiul dliiue ddlia) cilulys ) 25 =5
Gony dejal) Tl Qi a8 el GBI it vie aball Jaadl el ol
Als Cny o)l gualie gt amg Sleall e dlaulsy (Sag dusthall oyl Plail 5

) Jeadl e Jouanll Bl sl Jaall 35 (aiyal)



101
|l 55 (3liine Ada gan Ay 5y you Fos) )2) ) dn) 8 Gl GalEY sl clual S0 5l A dled

References.

1. Weiser TG, Haynes AB, Molina G, Lipsitz SR, Esquivel MM, Uribe-Leitz
T, et al. Estimate of the global volume of surgery in 2012: an assessment
supporting improved health outcomes. The Lancet. 2015;385:S11.

2. Group URCTAISI, Grocott MP, Murphy M, Roberts I, Sayers R, Toh C-
H. Tranexamic acid for safer surgery: the time is now. British Journal of
Surgery. 2022;109(12):1182-3.

3. Besser V. Fibrinolysis, D-dimers and Tranexamic Acid in Cardiac
Surgery: Dissertation, Diisseldorf, Heinrich-Heine-Universitit, 2020.

4, Braile MCVB, Sabino SB, Sternieri GB, Verdi LB, Mustafa EM, Ferreira
VRR, et al. Systematic review of major outcomes of tranexamic acid in cardiac
surgery. Health Science Journal. 2019;13(4):1-5.

5. Koster A, Faraoni D, Levy JH. Antifibrinolytic therapy for cardiac
surgery: an update. Anesthesiology. 2015;123(1):214-21.

6. Prudovsky I, Kacer D, Zucco VV, Palmeri M, Falank C, Kramer R, et al.
Tranexamic acid: beyond antifibrinolysis. Transfusion. 2022;62:S301-S12.

7. Hébert PC, Fergusson DA, Hutton B, Mazer CD, Fremes S, Blajchman
M, et al. Regulatory decisions pertaining to aprotinin may be putting patients at
risk. Cmaj. 2014;186(18):1379-86.

8. Pagano D, Milojevic M, Meesters MI, Benedetto U, Bolliger D, von
Heymann C, et al. 2017 EACTS/EACTA Guidelines on patient blood
management for adult cardiac surgery. European Journal of Cardio-Thoracic
Surgery. 2018;53(1):79-111.

9. Ferraris VA, Brown JR, Despotis GJ, Hammon JW, Reece TB, Saha SP, et
al. 2011 update to the Society of Thoracic Surgeons and the Society of
Cardiovascular  Anesthesiologists blood conservation clinical practice
guidelines. The Annals of thoracic surgery. 2011;91(3):944-82.

10. Casselman FP, Lance MD, Ahmed A, Ascari A, Blanco-Morillo J,
Bolliger D, et al. 2024 EACTS/EACTAIC Guidelines on patient blood
management in adult cardiac surgery in collaboration with EBCP.
Interdisciplinary CardioVascular and Thoracic Surgery. 2024:1vael70.

11. Paparella D, Yau T, Young E. Cardiopulmonary bypass induced
inflammation: pathophysiology and treatment. An update. European Journal of
Cardio-Thoracic Surgery. 2002;21(2):232-44.

12.  Sarkar M, Prabhu V. Basics of cardiopulmonary bypass. Indian Journal of
anaesthesia. 2017;61(9):760-7.

13.  Falter F, Perrino AC, Perrino Jr AC, Baker RA. Cardiopulmonary bypass:
Cambridge University Press; 2022.



}Bj s (BLine Ada sama 4y ps A 33) QA Ay (8 ol i ool 331 ) A Mad
14.  Coulson T, Falter F. Principles of Cardiopulmonary Bypass. Core Topics
Cardiac Anaesth. 2020;1(1):30-3.

15.  Schmid F, Philipp A, Foltan M, Jueckstock H, Wiesenack C, Birnbaum D.
Adequacy of perfusion during hypothermia: regional distribution of
cardiopulmonary bypass flow, mixed venous and regional venous oxygen
saturation. The Thoracic and Cardiovascular Surgeon. 2003;51(06):306-11.

16.  Sniecinski RM, Chandler WL. Activation of the hemostatic system during
cardiopulmonary bypass. Anesthesia & Analgesia. 2011;113(6):1319-33.

17.  Grigore AM, Grocott HP, Mathew JP, Phillips-Bute B, Stanley TO, Butler
A, et al. The rewarming rate and increased peak temperature alter
neurocognitive outcome after cardiac surgery. Anesthesia & Analgesia.
2002;94(1):4-10.

18. Bartoszko J, Karkouti K. Managing the coagulopathy associated with
cardiopulmonary  bypass. Journal of Thrombosis and Haemostasis.
2021;19(3):617-32.

19. Roberts HR, Hoffman M, Monroe DM, editors. A cell-based model of
thrombin generation. Seminars in thrombosis and hemostasis; 2006:
Copyright© 2006 by Thieme Medical Publishers, Inc., 333 Seventh Avenue,
New ....

20. Madeddu P, Emanueli C, El-Dahr S. Mechanisms of disease: the tissue
kallikrein—kinin system in hypertension and vascular remodeling. Nature
Clinical Practice Nephrology. 2007;3(4):208-21.

21.  Schmaier A, McCrae K. The plasma kallikrein—kinin system: its evolution
from contact activation. Journal of thrombosis and haemostasis.
2007;5(12):2323-9.

22. Gallimore M, Jones D, Winter M, Wendel H. Changes in high molecular
weight kininogen levels during and after cardiopulmonary bypass surgery
measured using a chromogenic peptide substrate assay. Blood coagulation &
fibrinolysis. 2002;13(6):561-8.

23. Cugno M, Biglioli P, Alamanni F, Coppola R, Agostoni A. Increase of
bradykinin in plasma of patients undergoing cardiopulmonary bypass: the
importance of lung exclusion. Chest. 2001;120(6):1776-82.

24. Chandler WL, Velan T. Estimating the rate of thrombin and fibrin
generation in vivo during cardiopulmonary bypass. Blood. 2003;101(11):4355-
62.

25.  Velan T, Chandler WL. Effects of surgical trauma and cardiopulmonary
bypass on active thrombin concentrations and the rate of thrombin inhibition in
vivo. Pathophysiology of haemostasis and thrombosis. 2003;33(3):144-56.

26. Chandler WL, Velan T. Secretion of tissue plasminogen activator and
plasminogen activator inhibitor 1 during cardiopulmonary bypass. Thrombosis
research. 2003;112(3):185-92.

27. Coupland LA, Pai KG, Pye SJ, Butorac MT, Miller JJ, Crispin PJ, et al.
Protracted  fibrinolysis  resistance following cardiac  surgery with



103
|l 55 (3liine Ada gan Ay 5y you Fos) )2) ) dn) 8 Gl GalEY sl clual S0 5l A dled

cardiopulmonary bypass: A prospective observational study of clinical
associations and patient outcomes. Acta Anaesthesiologica Scandinavica.
2024;68(6):772-80.

28. Bhirowo YP, Raksawardana YK, Setianto BY, Sudadi S, Tandean TN,
Zaharo AF, et al. Hemolysis and cardiopulmonary bypass: meta-analysis and
systematic review of contributing factors. Journal of cardiothoracic surgery.
2023;18(1):291.

29. Hessel II EA. What's new in cardiopulmonary bypass. Journal of
cardiothoracic and vascular anesthesia. 2019;33(8):2296-326.

30. Velik-Salchner C, Maier S, Innerhofer P, Kolbitsch C, Streif W,
Mittermayr M, et al. An assessment of cardiopulmonary bypass-induced
changes in platelet function using whole blood and classical light transmission
aggregometry: the results of a pilot study. Anesthesia & Analgesia.
2009;108(6):1747-54.

31. Ray M, Marsh N, Hawson G. Relationship of fibrinolysis and platelet
function to bleeding after cardiopulmonary bypass. Blood coagulation &
fibrinolysis. 1994;5(5):679-85.

32. Johnell M, Elgue G, Larsson R, Larsson A, Thelin S, Siegbahn A.
Coagulation, fibrinolysis, and cell activation in patients and shed mediastinal
blood during coronary artery bypass grafting with a new heparin-coated surface.
The Journal of thoracic and cardiovascular surgery. 2002;124(2):321-32.

33. Kozik DJ, Tweddell JS. Characterizing the inflammatory response to
cardiopulmonary bypass in children. The Annals of thoracic surgery.
2006;81(6):S2347-S54.

34. Steiner ME, Despotis GJ. Transfusion algorithms and how they apply to
blood conservation: the high-risk cardiac surgical patient. Hematology/oncology
clinics of North America. 2007;21(1):177-84.

35. Sobrino J, Shafi S, editors. Timing and causes of death after injuries.
Baylor University Medical Center Proceedings; 2013: Taylor & Francis.

36. Petricevic M, Goerlinger K, Milojevic M, Petricevic M. Methodological
Considerations for Studies Evaluating Bleeding Prediction Using Hemostatic
Point-of-Care Tests in Cardiac Surgery. Journal of clinical medicine.
2024;13(22):6737.

37. Levy JH, Faraoni D, Almond CS, Baumann-Kreuziger L, Bembea MM,
Connors JM, et al. Consensus statement: hemostasis trial outcomes in cardiac
surgery and mechanical support. The Annals of thoracic surgery.
2022;113(3):1026-35.

38.  Pettersson GB, Martino D, Blackstone EH, Nowicki ER, Houghtaling PL,
Sabik JF, et al. Advising complex patients who require complex heart
operations. The Journal of Thoracic and Cardiovascular Surgery.
2013;145(5):1159-69. e3.



t(*)j s (BLine Ada sama 4y ps A 33) QA Ay (8 ol i ool 331 ) A Mad
39. Cholette JM, Faraoni D, Goobie SM, Ferraris V, Hassan N. Patient blood
management in pediatric cardiac surgery: a review. Anesthesia & Analgesia.
2018;127(4):1002-16.

40. Karkouti K, Wijeysundera DN, Yau TM, Beattiec WS, Abdelnaem E,
McCluskey SA, et al. The independent association of massive blood loss with
mortality in cardiac surgery. Transfusion. 2004;44(10):1453-62.

41. Ranucci M, Bozzetti G, Ditta A, Cotza M, Carboni G, Ballotta A. Surgical
reexploration after cardiac operations: why a worse outcome? The Annals of
thoracic surgery. 2008;86(5):1557-62.

42. Hall TS, Brevetti GR, Skoultchi A, Sines J, Gregory P, Spotnitz A. Re-
exploration for hemorrhage following open heart surgery differentiation on the
causes of bleeding and the impact on patient outcomes. Annals of Thoracic and
Cardiovascular Surgery. 2001;7(6):352-7.

43. QGutiérrez-Zarate D, Bucio-Reta E, Baranda-Tovar FM. Universal
definition of perioperative bleeding in cardiac surgery adults and association
with mortality in a Mexican Cardiovascular Critical Care Unit. Archivos de
cardiologia de México. 2020;90(4):373-8.

44. Bartoszko J, Wijeysundera DN, Karkouti K. Comparison of two major
perioperative bleeding scores for cardiac surgery trials: universal definition of
perioperative bleeding in cardiac surgery and European coronary artery bypass
grafting bleeding severity grade. Anesthesiology. 2018;129(6):1092-100.

45. Nair R, Mishra S, Ravi P, Bhardwa; A. A Comparitive Study between
Tranexamic Acid and Epsilon-Amino-Caproic Acid in Reducing Post-Operative
Bleeding in Patients Undergoing on Pump CABG Surgeries. Int J Anesth Pain
Med. 2020;6(3):29.

46. Wang J, Ma H, Zheng H. Blood loss after cardiopulmonary bypass,
standard vs titrated protamine: A meta-analysis. Neth J Med. 2013;71(3):123-7.
47. Matejic-Spasic M, Hassan K, Thielmann M, Geidel S, Storey REF,
Schmoeckel M, et al. Management of perioperative bleeding risk in patients on
antithrombotic medications undergoing cardiac surgery—A systematic review.
Journal of thoracic disease. 2022;14(8):3030.

48. Litmathe J, Kurt M, Feindt P, Gams E, Boeken U. Predictors and outcome
of ICU readmission after cardiac surgery. The Thoracic and cardiovascular
surgeon. 2009;57(07):391-4.

49. Harikrishnan S, Jeemon P, Mini G, Thankappan K, Sylaja P. GBD 2017
causes of death collaborators. Global, regional, and national age-sex-specific
mortality for 282 causes of death in 195 countries and territories, 1980-2017: a
systematic analysis for the global burden of disease study 2017. 2018.

50. Dyke C, Aronson S, Dietrich W, Hofmann A, Karkouti K, Levi M, et al.
Universal definition of perioperative bleeding in adult cardiac surgery. The
Journal of thoracic and cardiovascular surgery. 2014;147(5):1458-63. el.



}Bj s (BLine Ada sama 4y ps A 33) QA Ay (8 ol i ool 331 ) A Mad
51. Erdoes G, Faraoni D, Koster A, Steiner ME, Ghadimi K, Levy JH.
Perioperative considerations in management of the severely bleeding
coagulopathic patient. Anesthesiology. 2023;138(5):535-60.

52. Haneya A, Diez C, Kolat P, von Suesskind-Schwendi M, Ried M, Schmid
C, et al. Re-exploration for bleeding or tamponade after cardiac surgery: impact
of timing and indication on outcome. The Thoracic and cardiovascular surgeon.
2015;63(01):051-7.

53. Colson PH, Gaudard P, Fellahi J-L, Bertet H, Faucanie M, Amour J, et al.
Active bleeding after cardiac surgery: a prospective observational multicenter
study. PLoS One. 2016;11(9):e0162396.

54. Biancari F, Brascia D, Onorati F, Reichart D, Perrotti A, Ruggieri VG, et
al. Prediction of severe bleeding after coronary surgery: the WILL-BLEED Risk
Score. Thrombosis and haemostasis. 2017;117(03):445-56.

55. Ranucci M, Baryshnikova E, Castelvecchio S, Pelissero G, Surgical,
Group COR. Major bleeding, transfusions, and anemia: the deadly triad of
cardiac surgery. The Annals of thoracic surgery. 2013;96(2):478-85.

56. Aubron C, DePuydt J, Belon F, Bailey M, Schmidt M, Sheldrake J, et al.
Predictive factors of bleeding events in adults undergoing extracorporeal
membrane oxygenation. Annals of intensive care. 2016;6:1-10.

57. Karthik S, Grayson AD, McCarron EE, Pullan DM, Desmond MJ.
Reexploration for bleeding after coronary artery bypass surgery: risk factors,
outcomes, and the effect of time delay. The Annals of thoracic surgery.
2004;78(2):527-34.

58. Cobain T, Vamvakas E, Wells A, Titlestad K. A survey of the
demographics of blood use. Transfusion Medicine. 2007;17(1):1-15.

59. Ackfeld T, Schmutz T, Guechi Y, Le Terrier C. Blood transfusion
reactions—a comprehensive review of the literature including a swiss
perspective. Journal of Clinical Medicine. 2022;11(10):2859.

60. Christensen MC, Krapf S, Kempel A, von Heymann C. Costs of excessive
postoperative hemorrhage in cardiac surgery. The Journal of thoracic and
cardiovascular surgery. 2009;138(3):687-93.

61. Elliott M, Coventry A. Critical care: the eight vital signs of patient
monitoring. British Journal of Nursing. 2012;21(10):621-5.

62. Gogos C, Stamos K, Tsanaxidis N, Styliadis I, Koniari I, Kouni SN, et al.
Blood transfusion components inducing severe allergic reactions: the first case
of Kounis syndrome induced by platelet transfusion. Vaccines. 2023;11(2):220.
63. Wang H, Ren D, Sun H, Liu J. Research progress on febrile non-
hemolytic transfusion reaction: a narrative review. Annals of Translational
Medicine. 2022;10(24).

64. Seirfar N, Afsharmanesh J, Dousari AS, Behzadi A, Khalilabad RM.
Noninfectious complications of blood transfusion in the south of Kerman
province: a 4-year retrospective study. Disease and Diagnosis. 2022;11(3):111-
5.



106

|l 55 (3liine Ada gan Ay 5y you Fos) )2) ) dn) 8 Gl GalEY sl clual S0 5l A dled
65. Kato H, Nakayama T, Uruma M, Okuyama Y, Handa M, Tomiyama Y, et
al. A retrospective observational study to assess adverse transfusion reactions of
patients with and without prior transfusion history. Vox Sanguinis.
2015;108(3):243-50.

66. Soutar R, McSporran W, Tomlinson T, Booth C, Grey S. Guideline on the
investigation and management of acute transfusion reactions. Br J Haematol.
2023;201(5):832-44.

67. Bolton-Maggs P, Poles D, Watt A, Thomas D. on behalf of the Serious
Hazards of Transfusion (SHOT) Steering Group. 2014. The 2013 Annual SHOT
Report. 2015.

68. Forbes D. Blood products and transfusion therapy in the ICU. Surgical
Critical Care Therapy: A Clinically Oriented Practical Approach. 2018:321-36.
69. Davenport RD, editor Pathophysiology of hemolytic transfusion
reactions. Seminars in hematology; 2005: Elsevier.

70.  Control CfD, Prevention. National healthcare safety network biovigilance
component. Retrieved Jun. 2017;3:13.

71.  Zhang X, Zhang Y, Qi C, Ma C. Analysis of adverse reactions of blood
transfusion and discussion of influencing factors in linyi area from 2013 to
2020. Iranian Journal of Public Health. 2021;50(7):1416.

72.  Raval JS, Griggs JR, Fleg A. Blood product transfusion in adults:
indications, adverse reactions, and modifications. 2020.

73. Tobian AA, Savage WJ, Tisch DJ, Thoman S, King KE, Ness PM.
Prevention of allergic transfusion reactions to platelets and red blood cells
through plasma reduction. Transfusion. 2011;51(8):1676-83.

74. Yanagisawa R, Ishimine N, Komori K, Kurata T, Saito S, Tanaka M, et al.
Relationship between allergic transfusion reactions and allergic predisposition
among pediatric patients with hematological/oncological disease. Transfusion.
2022;62(5):1035-44.

75. Ide Y, Yanagisawa R, Kobayashi J, Komori K, Matsuda K, Amano Y, et
al. Relationship between allergic sensitisation-associated single-nucleotide
polymorphisms and allergic transfusion reactions and febrile non-haemolytic
transfusion reactions in paediatric cases. Blood Transfusion. 2022;20(2):94.

76. Rogers T, Fung M, Harm S, editors. Adiposity and age are risk factors for
febrile nonhemolytic transfusion reactions. Transfusion; 2016: WILEY-
BLACKWELL 111 RIVER ST, HOBOKEN 07030-5774, NJ USA.

77. Gehrie EA, Roubinian N, Chowdhury D, Brambilla D, Murphy E,
Gottschall J, et al., editors. A Multi-Center Study Investigating Vital Sign
Changes Occurring in Complicated and Uncomplicated Transfusions. 2017
AABB Annual Meeting; 2017: AABB.

78. Frazier SK, Higgins J, Bugajski A, Jones AR, Brown MR. Adverse
reactions to transfusion of blood products and best practices for prevention.
Critical Care Nursing Clinics. 2017;29(3):271-90.



}Bmzwj (3liine Ada gan Ay 5y you Fos) )2) ) dn) 8 Gl GalEY sl clual S0 5l A dled
79.  Whyte AF, Soar J, Dodd A, Hughes A, Sargant N, Turner PJ. Emergency
treatment of anaphylaxis: concise clinical guidance. Clinical Medicine.
2022;22(4):332-9.

80. Bueno JL, Bocanegra AB, Sanchez I, Mateos JM, Puyuelo A, Garcia Erce
JA, et al. Transfusion-associated adverse events incidence and severity after the
implementation of an active hemovigilance program with 24 h follow-up. A
prospective cohort study. Transfusion. 2023;63(10):1859-71.

81. FOOD U. Fatalities reported to FDA following blood collection and
transfusion. Annual Summary for Fiscal Year. 2010;2009:2-3.

82. Savinkina AA, Haass KA, Sapiano MR, Henry RA, Berger JJ, Basavaraju
SV, et al. Transfusion-associated adverse events and implementation of blood
safety measures-findings from the 2017 National Blood Collection and
Utilization Survey. Transfusion. 2020;60:S10-S6.

83. Vlaar AP, Toy P, Fung M, Looney MR, Juffermans NP, Bux J, et al. A
consensus redefinition of transfusion-related acute lung injury. Transfusion.
2019;59(7):2465-76.

84. van den Akker TA, Grimes ZM, Friedman MT. Transfusion-associated
circulatory overload and transfusion-related acute lung injury: a review of
underreported entities with current updates. American Journal of Clinical
Pathology. 2021;156(4):529-39.

85. Logdberg LE, Vikulina T, Zimring JC, Hillyer CD. Animal models of
transfusion-related acute lung injury. Transfusion Medicine Reviews.
2009;23(1):13-24.

86. Yu Y, Lian Z. Update on transfusion-related acute lung injury: an
overview of its pathogenesis and management. Frontiers in Immunology.
2023;14:1175387.

87. Bosboom JJ, Klanderman RB, Migdady Y, Bolhuis B, Veelo DP, Geerts
BF, et al. Transfusion-associated circulatory overload: a clinical perspective.
Transfusion medicine reviews. 2019;33(2):69-77.

88. Semple JW, Rebetz J, Kapur R. Transfusion-associated circulatory
overload and transfusion-related acute lung injury. Blood, The Journal of the
American Society of Hematology. 2019;133(17):1840-53.

89. Delaney M, Wendel S, Bercovitz RS, Cid J, Cohn C, Dunbar NM, et al.
Transfusion reactions: prevention, diagnosis, and treatment. The Lancet.
2016;388(10061):2825-36.

90. Levy JH, Neal MD, Herman JH. Bacterial contamination of platelets for
transfusion: strategies for prevention. Critical Care. 2018;22(1):271.

91. Klein HG, Spahn DR, Carson JL. Red blood cell transfusion in clinical
practice. The Lancet. 2007;370(9585):415-26.

92. Trivella M, Roubinian N, Fergusson DA, Triulzi D, Dorée C, Hébert PC.
Transfusion thresholds for guiding red blood cell transfusion. Cochrane
Database of Systematic Reviews. 2021(12).



108
|l 55 (3liine Ada gan Ay 5y you Fos) )2) ) dn) 8 Gl GalEY sl clual S0 5l A dled

93. Godier A, Greinacher A, Faraoni D, Levy J, Samama C. Use of factor
concentrates for the management of perioperative bleeding: guidance from the
SSC of the ISTH. Journal of Thrombosis and Haemostasis. 2018;16(1):170-4.
94. Chowdhury P, Saayman AG, Paulus U, Findlay GP, Collins PW. Efficacy
of standard dose and 30 ml/kg fresh frozen plasma in correcting laboratory
parameters of haemostasis in critically ill patients. British journal of
haematology. 2004;125(1):69-73.

95.  Naumann DN, Boulton AJ, Sandhu A, Campbell K, Charlton W, Gurney
JM, et al. Fresh whole blood from walking blood banks for patients with
traumatic hemorrhagic shock: a systematic review and meta-analysis. Journal of
trauma and acute care surgery. 2020;89(4):792-800.

96. Members: ATF, Jeppsson A, Rocca B, Hansson EC, Gudbjartsson T,
James S. 2024 EACTS Guidelines on perioperative medication in adult cardiac
surgery. European Journal of Cardio-Thoracic Surgery. 2025;67(1):ezae355.

97. Ranucci M, Jeppsson A, Baryshnikova E. Pre-operative fibrinogen
supplementation in cardiac surgery patients: an evaluation of different trigger
values. Acta Anaesthesiologica Scandinavica. 2015;59(4):427-33.

98. Lopes CT, Dos Santos TR, Brunori EHFR, Moorhead SA, Lopes JdL,
Barros ALBLd. Excessive bleeding predictors after cardiac surgery in adults:
integrative review. Journal of clinical nursing. 2015;24(21-22):3046-62.

99. Ranucci M, Baryshnikova E. The interaction between preoperative
platelet count and function and its relationship with postoperative bleeding in
cardiac surgery. Platelets. 2017;28(8):794-8.

100. Kozek-Langenecker SA, Ahmed AB, Afshari A, Albaladejo P, Aldecoa C,
Barauskas G, et al. Management of severe perioperative bleeding: guidelines
from the European Society of Anaesthesiology: first update 2016. European
Journal of Anaesthesiology| EJA. 2017;34(6):332-95.

101. Johnson DJ, Scott AV, Barodka VM, Park S, Wasey JO, Ness PM, et al.
Morbidity and mortality after high-dose transfusion. Anesthesiology.
2016;124(2):387-95.

102. Fiore A, Grande AM, Gatti G. Major Complications of Cardiac Surgery.
The High-risk Surgical Patient: Springer; 2023. p. 537-50.

103. Balkan B, POLAT M, Yalcin L, [IYIGUN T, TIMUR B. RISK FACTORS
FOR PROLONGED INTENSIVE CARE UNIT STAYS IN ELDERLY
PATIENTS AFTER CARDIAC SURGERY: A RETROSPECTIVE
OBSERVATIONAL STUDY. Turkish Journal of Geriatrics/Tiirk Geriatri
Dergisi. 2023;26(3).

104. Matoba T, Sakamoto K, Nakai M, Ichimura K, Mohri M, Tsujita Y, et al.
Institutional Characteristics and Prognosis of Acute Myocardial Infarction With
Cardiogenic Shock in Japan—Analysis From the JROAD/JROAD-DPC

Database—. Circulation Journal. 2021;85(10):1797-805.



}Bmg\wj (3liine Ada gan Ay 5y you Fos) )2) ) dn) 8 Gl GalEY sl clual S0 5l A dled
105. Gali B, Glasgow AE, Greason KL, Johnson RL, Albright RC, Habermann
EB. Postoperative outcomes of patients with obstructive sleep apnea undergoing
cardiac surgery. The Annals of Thoracic Surgery. 2020;110(4):1324-32.

106. Kaye AD, Kandregula S, Kosty J, Sin A, Guthikonda B, Ghali G, et al.
Chronic pain and substance abuse disorders: preoperative assessment and
optimization strategies. Best Practice & Research Clinical Anaesthesiology.
2020;34(2):255-67.

107. Nadim MK, Forni LG, Bihorac A, Hobson C, Koyner JL, Shaw A, et al.
Cardiac and vascular surgery—associated acute kidney injury: the 20th
international consensus conference of the ADQI (acute disease quality
initiative)  group. Journal of the American Heart Association.
2018;7(11):e008834.

108. Hu J, Chen R, Liu S, Yu X, Zou J, Ding X. Global incidence and
outcomes of adult patients with acute kidney injury after cardiac surgery: a
systematic review and meta-analysis. Journal of cardiothoracic and vascular
anesthesia. 2016;30(1):82-9.

109. Lysak N, Bihorac A, Hobson C. Mortality and cost of acute and chronic
kidney disease after cardiac surgery. Current Opinion in Anesthesiology.
2017;30(1):113-7.

110. Brown JR, Baker RA, Shore-Lesserson L, Fox AA, Mongero LB, Lobdell
KW, et al. The Society of Thoracic Surgeons/Society of Cardiovascular
Anesthesiologists/American Society for Extracorporeal Technology Clinical
Practice Guidelines for the Prevention of Adult Cardiac Surgery—Associated
Acute Kidney Injury. Anesthesia & Analgesia. 2023;136(1):176-84.

111. Macedo E, Bouchard J, Soroko SH, Chertow GM, Himmelfarb J, Ikizler
TA, et al. Fluid accumulation, recognition and staging of acute kidney injury in
critically-ill patients. Critical care. 2010;14:1-7.

112. Zarbock A, Kiillmar M, Ostermann M, Lucchese G, Baig K, Cennamo A,
et al. Prevention of cardiac surgery—associated acute kidney injury by
implementing the KDIGO guidelines in high-risk patients identified by
biomarkers: The PrevAKI-multicenter randomized controlled trial. Anesthesia
& Analgesia. 2021;133(2):292-302.

113. Engelman DT, Crisafi C, Germain M, Greco B, Nathanson BH, Engelman
RM, et al. Using urinary biomarkers to reduce acute kidney injury following
cardiac surgery. The Journal of thoracic and cardiovascular surgery.
2020;160(5):1235-46. e2.

114. Zhang Y, Jiang L, Wang B, Xi X. Epidemiological characteristics of and
risk factors for patients with postoperative acute kidney injury: a multicenter
prospective study in 30 Chinese intensive care units. International Urology and
Nephrology. 2018;50:1319-28.

115. Myles P, Williams D, Hendrata M, Anderson H, Weeks A. Patient
satisfaction after anaesthesia and surgery: results of a prospective survey of
10,811 patients. British journal of anaesthesia. 2000;84(1):6-10.



Eﬂg s (BLine Ada sama 4y ps A 33) QA Ay (8 ol i ool 331 ) A Mad
116. Mace L. An audit of post-operative nausea and vomiting, following
cardiac surgery: scope of the problem. Nursing in Critical Care. 2003;8(5).

117. Sawatzky J-AV, Rivet M, Ariano RE, Hiebert B, Arora RC. Post-operative
nausea and vomiting in the cardiac surgery population: who is at risk? Heart &
Lung. 2014;43(6):550-4.

118. Gan TJ, Belani KG, Bergese S, Chung F, Diemunsch P, Habib AS, et al.
Fourth consensus guidelines for the management of postoperative nausea and
vomiting. Anesthesia & Analgesia. 2020;131(2):411-48.

119. Eikelboom R, Sanjanwala R, Le M-L, Yamashita MH, Arora RC.
Postoperative atrial fibrillation after cardiac surgery: a systematic review and
meta-analysis. The Annals of thoracic surgery. 2021;111(2):544-54.

120. Woldendorp K, Farag J, Khadra S, Black D, Robinson B, Bannon P.
Postoperative atrial fibrillation after cardiac surgery: a meta-analysis. The
Annals of Thoracic Surgery. 2021;112(6):2084-93.

121. Lowres N, Mulcahy G, Jin K, Gallagher R, Neubeck L, Freedman B.
Incidence of postoperative atrial fibrillation recurrence in patients discharged in
sinus rhythm after cardiac surgery: a systematic review and meta-analysis.
Interactive cardiovascular and thoracic surgery. 2018;26(3):504-11.

122. Chen Y-I, Zeng M, Liu Y, Xu Y, Bai Y, Cao L, et al. CHA2DS2-VASc
score for identifying patients at high risk of postoperative atrial fibrillation after
cardiac surgery: a meta-analysis. The Annals of thoracic surgery.
2020;109(4):1210-6.

123. Pollock BD, Filardo G, da Graca B, Phan TK, Ailawadi G, Thourani V, et
al. Predicting new-onset post-coronary artery bypass graft atrial fibrillation with
existing risk scores. The Annals of thoracic surgery. 2018;105(1):115-21.

124. Zhu J, Wang C, Gao D, Zhang C, Zhang Y, Lu Y, et al. Meta-analysis of
amiodarone versus beta-blocker as a prophylactic therapy against atrial
fibrillation  following cardiac  surgery. Internal medicine journal.
2012;42(10):1078-87.

125. Ruan Y, Robinson NB, Naik A, Silva M, Hameed I, Rahouma M, et al.
Effect of atrial pacing on post-operative atrial fibrillation following coronary
artery bypass grafting: pairwise and network meta-analyses. International
journal of cardiology. 2020;302:103-7.

126. Fairley JL, Zhang L, Glassford NJ, Bellomo R. Magnesium status and
magnesium therapy in cardiac surgery: a systematic review and meta-analysis
focusing on arrhythmia prevention. Journal of critical care. 2017;42:69-77.

127. Gaudino M, Sanna T, Ballman KV, Robinson NB, Hameed I, Audisio K,
et al. Posterior left pericardiotomy for the prevention of atrial fibrillation after
cardiac surgery: an adaptive, single-centre, single-blind, randomised, controlled
trial. The Lancet. 2021;398(10316):2075-83.

128. Gozdek M, Pawliszak W, Hagner W, Zalewski P, Kowalewski J, Paparella
D, et al. Systematic review and meta-analysis of randomized controlled trials
assessing safety and efficacy of posterior pericardial drainage in patients



111
|l 55 (3liine Ada gan Ay 5y you Fos) )2) ) dn) 8 Gl GalEY sl clual S0 5l A dled

undergoing heart surgery. The Journal of thoracic and cardiovascular surgery.
2017;153(4):865-75. el2.

129. Hadaya J, Verma A, Marzban M, Sanaiha Y, Shemin RJ, Benharash P.
Impact of Pulmonary Complications on Outcomes and Resource Use After
Elective Cardiac Surgery. Annals of Surgery. 2023;278(3):e661-¢6.

130. Miskovic A, Lumb A. Postoperative pulmonary complications. BJA:
British Journal of Anaesthesia. 2017;118(3):317-34.

131. Rajakaruna C, Rogers C, Angelini G, Ascione R. Risk factors for and
economic implications of prolonged ventilation after cardiac surgery. The
Journal of thoracic and cardiovascular surgery. 2005;130(5):1270-7.

132. Aoyama H, Pettenuzzo T, Aoyama K, Pinto R, Englesakis M, Fan E.
Association of driving pressure with mortality among ventilated patients with
acute respiratory distress syndrome: a systematic review and meta-analysis.
Critical care medicine. 2018;46(2):300-6.

133. Ball L, Costantino F, Pelosi P. Postoperative complications of patients
undergoing cardiac surgery. Current opinion in critical care. 2016;22(4):386-92.
134. Thygesen K, Jaffe AS. Revisiting the definition of perioperative
myocardial infarction after coronary artery bypass grafting. Oxford University
Press; 2022. p. 2418-20.

135. Moussa ID, Klein LW, Shah B, Mehran R, Mack MJ, Brilakis ES, et al.
Consideration of a new definition of clinically relevant myocardial infarction
after coronary revascularization: an expert consensus document from the
Society for Cardiovascular Angiography and Interventions (SCAI). Journal of
the American college of cardiology. 2013;62(17):1563-70.

136. Thygesen K, Alpert JS, Jaffe AS, Chaitman BR, Bax JJ, Morrow DA, et
al. Fourth universal definition of myocardial infarction (2018). European heart
journal. 2019;40(3):237-69.

137. Belley-Cote EP, Lamy A, Devereaux P, Kavsak P, Lamontagne F, Cook
DJ, et al. Definitions of post-coronary artery bypass grafting myocardial
infarction: variations in incidence and prognostic significance. European
Journal of Cardio-Thoracic Surgery. 2020;57(1):168-75.

138. Sef D, Szavits-Nossan J, Predrijevac M, Golubic R, Sipic T, Stambuk K,
et al. Management of perioperative myocardial ischaemia after isolated
coronary artery bypass graft surgery. Open Heart. 2019;6(1):¢001027.

139. Kirov H, Caldonazo T, Mukharyamov M, Toshmatov S, Fischer J,
Schneider U, et al. Cardiac Surgery 2023 Reviewed. The Thoracic and
Cardiovascular Surgeon. 2024;72(05):346-57.

140. Robinson NB, Sef D, Gaudino M, Taggart DP. Postcardiac surgery
myocardial ischemia: Why, when, and how to intervene. The Journal of
Thoracic and Cardiovascular Surgery. 2023;165(2):687-95.

141. Whitlock R, Healey JS, Connolly SJ, Wang J, Danter MR, Tu JV, et al.
Predictors of early and late stroke following cardiac surgery. CMAJ.
2014;186(12):905-11.



Ej s (BLine Ada sama 4y ps A 33) QA Ay (8 ol i ool 331 ) A Mad
142. Head SJ, Milojevic M, Daemen J, Ahn J-M, Boersma E, Christiansen EH,
et al. Stroke rates following surgical versus percutaneous coronary
revascularization. Journal of the American College of Cardiology.
2018;72(4):386-98.

143. Serruys PW, Morice M-C, Kappetein AP, Colombo A, Holmes DR, Mack
MJ, et al. Percutaneous coronary intervention versus coronary-artery bypass
grafting for severe coronary artery disease. New England journal of medicine.
2009;360(10):961-72.

144. Boivie P, Edstrom C, Engstrom KG. Side differences in cerebrovascular
accidents after cardiac surgery: a statistical analysis of neurologic symptoms
and possible implications for anatomic mechanisms of aortic particle
embolization. The Journal of Thoracic and Cardiovascular Surgery.
2005;129(3):591-8.

145. Hedberg M, Boivie P, Edstrom C, Engstrom KG. Cerebrovascular
accidents after cardiac surgery: an analysis of CT scans in relation to clinical
symptoms. Scandinavian Cardiovascular Journal. 2005;39(5):299-305.

146. Mathew JP, Fontes ML, Tudor IC, Ramsay J, Duke P, Mazer CD, et al. A
multicenter risk index for atrial fibrillation after cardiac surgery. Jama.
2004;291(14):1720-9.

147. Ahlsson A, Fengsrud E, Bodin L, Englund A. Postoperative atrial
fibrillation in patients undergoing aortocoronary bypass surgery carries an
eightfold risk of future atrial fibrillation and a doubled cardiovascular mortality.
European journal of cardio-thoracic surgery. 2010;37(6):1353-9.

148. Filardo G, Damiano RJ, Ailawadi G, Thourani VH, Pollock BD, Sass
DM, et al. Epidemiology of new-onset atrial fibrillation following coronary
artery bypass graft surgery. Heart. 2018;104(12):985-92.

149. Arsenault KA, Yusuf AM, Crystal E, Healey JS, Morillo CA, Nair GM, et
al. Interventions for preventing post-operative atrial fibrillation in patients
undergoing heart surgery. Cochrane Database of Systematic Reviews. 2013(1).
150. Riley RS, Gilbert AR, Dalton JB, Pai S, McPherson RA. Widely used
types and clinical applications of D-dimer assay. Laboratory medicine.
2016;47(2):90-102.

151. Gaffney PJ. Fibrin degradation products: a review of structures found in
vitro and in vivo. Annals of the New York Academy of Sciences.
2001;936(1):594-610.

152. Olson JD. D-dimer: an overview of hemostasis and fibrinolysis, assays,
and clinical applications. Advances in clinical chemistry. 2015;69:1-46.

153. Johnson ED, Schell JC, Rodgers GM. The D-dimer assay. American
journal of hematology. 2019;94(7):833-9.

154. Di Nisio M, Squizzato A, Rutjes AW, Biiller HR, Zwinderman AH,
Bossuyt PM. Diagnostic accuracy of D-dimer test for exclusion of venous
thromboembolism: a systematic review. Journal of thrombosis and haemostasis.
2007;5(2):296-304.



}jj s (BLine Ada sama 4y ps A 33) QA Ay (8 ol i ool 331 ) A Mad
155. Raja AS, Greenberg JO, Qaseem A, Denberg TD, Fitterman N, Schuur
JD, et al. Evaluation of patients with suspected acute pulmonary embolism: best
practice advice from the Clinical Guidelines Committee of the American
College of Physicians. Annals of internal medicine. 2015;163(9):701-11.

156. Wada H, Matsumoto T, Yamashita Y. Diagnosis and treatment of
disseminated intravascular coagulation (DIC) according to four DIC guidelines.
J Intensive Care. 2014; 2: 15. Go to original source Go to PubMed. 2014.

157. Zhang J, He M, Song Y, Xu J. Prognostic role of D-dimer level upon
admission in  patients with  traumatic brain  injury. Medicine.
2018;97(31):e11774.

158. Simes J, Robledo KP, White HD, Espinoza D, Stewart RA, Sullivan DR,
et al. D-dimer predicts long-term cause-specific mortality, cardiovascular
events, and cancer in patients with stable coronary heart disease: LIPID study.
Circulation. 2018;138(7):712-23.

159. Thachil J, Fitzmaurice DA, Toh CH. Appropriate use of D-dimer in
hospital patients. The American journal of medicine. 2010;123(1):17-9.

160. Zhao R, Li M, Xiao P, Song D, Li H. Advances in D-dimer testing:
progress in harmonization of clinical assays and innovative detection methods.
Analytical and Bioanalytical Chemistry. 2024;416(16):3737-50.

161. Tripodi A, Capecchi M, Scalambrino E, Clerici M, Scimeca B, Agosti P,
et al. D-dimer for patients on VKA vs DOAC: impact on the validity of D-dimer
to make decision for extended anticoagulation. Blood Advances.
2024;8(14):3612-4.

162. Palareti G, Legnani C, Tosetto A, Poli D, Testa S, Ageno W, et al. D-
dimer and risk of venous thromboembolism recurrence: Comparison of two
studies with similar designs but different laboratory and clinical results.
Thrombosis Research. 2024;238:52-9.

163. Sandhu A, Qin L, Minges K, Zimmerman S, Borne RT, Polsinelli VB, et
al. Same-day discharge after catheter ablation of atrial fibrillation in the United
States. Journal of the American Heart Association. 2025;14(9):¢039190.

164. Shore-Lesserson L, Manspeizer HE, DePerio M, Francis S, Vela-Cantos
F, Ergin MA. Thromboelastography-guided transfusion algorithm reduces
transfusions in complex cardiac surgery. Anesthesia & Analgesia.
1999;88(2):312-9.

165. Yee BE, Wissler RN, Zanghi CN, Feng C, Eaton MP. The effective
concentration of tranexamic acid for inhibition of fibrinolysis in neonatal
plasma in vitro. Anesthesia & Analgesia. 2013;117(4):767-72.

166. Picettt R, Shakur-Still H, Medcalf RL, Standing JF, Roberts 1. What
concentration of tranexamic acid is needed to inhibit fibrinolysis? A systematic
review of pharmacodynamics studies. Blood coagulation & fibrinolysis.
2019;30(1):1-10.

167. Hartmann J, Dias JD, Pivalizza EG, Garcia-Tsao G, editors.
Thromboelastography-guided therapy enhances patient blood management in



114
|l 55 (3liine Ada gan Ay 5y you Fos) )2) ) dn) 8 Gl GalEY sl clual S0 5l A dled

cirrhotic patients: a meta-analysis based on randomized controlled trials.
Seminars in thrombosis and hemostasis; 2023: Thieme Medical Publishers, Inc.
168. Deppe A-C, Weber C, Zimmermann J, Kuhn EW, Slottosch I,
Liakopoulos OJ, et al. Point-of-care thromboelastography/thromboelastometry-
based coagulation management in cardiac surgery: a meta-analysis of 8332
patients. Journal of Surgical Research. 2016;203(2):424-33.

169. WHO. Global forum for blood safety: patient blood management. World
Health Organization Geneva; 2011.

170. Boer C, Meesters MI, Milojevic M, Benedetto U, Bolliger D, von
Heymann C, et al. 2017 EACTS/EACTA Guidelines on patient blood
management for adult cardiac surgery. Journal of Cardiothoracic and Vascular
Anesthesia. 2018;32(1):88-120.

171. Yan S, Zhou L, Chen C, Teng Y, Liu G, Bian L, et al. 2024 Guidelines on
Patient Blood Management for Adult Cardiac Surgery Under Cardiopulmonary
Bypass in China. Reviews in Cardiovascular Medicine. 2025;26(6):31384.

172. Jeppsson A, Rocca B, Hansson EC, Gudbjartsson T, James S. 2024
EACTS Guidelines on perioperative medication in adult cardiac surgery.
European Journal of Cardio-Thoracic Surgery. 2025;67(1):ezae355.

173. Organization WH. The wurgent need to implement patient blood
management: policy brief: World Health Organization; 2021.

174. Casselman FP, Lance MD, Ahmed A, Ascari A, Blanco-Morillo J,
Bolliger D, et al. 2024 EACTS/EACTAIC Guidelines on patient blood
management in adult cardiac surgery in collaboration with EBCP.
Interdisciplinary cardiovascular and thoracic surgery. 2025;40(5):1vael70.

175. Paparella D, Whitlock R, editors. Safety of salvaged blood and risk of
coagulopathy in cardiac surgery. Seminars in Thrombosis and Hemostasis;
2016: Thieme Medical Publishers.

176. Wahba A, Milojevic M, Boer C, De Somer FM, Gudbjartsson T, Van Den
Goor J, et al. 2019 EACTS/EACTA/EBCP guidelines on cardiopulmonary
bypass in adult cardiac surgery. European Journal of Cardio-Thoracic Surgery.
2020;57(2):210-51.

177. Mazer CD, Whitlock RP, Fergusson DA, Belley-Cote E, Connolly K,
Khanykin B, et al. Six-month outcomes after restrictive or liberal transfusion for
cardiac surgery. New England journal of medicine. 2018;379(13):1224-33.

178. Peel JK, Trudeau J, Tano R, Jadunandan S, Callum J, Moussa F, et al.
Determining optimal treatment to correct preoperative anemia and reduce
perioperative allogeneic blood transfusions in cardiac surgery: A retrospective
cohort study. Journal of Cardiothoracic and Vascular Anesthesia.
2021;35(9):2631-9.

179. Fletcher CM, Hinton JV, Xing Z, Perry LA, Karamesinis A, Shi J, et al.
Fresh frozen plasma transfusion after cardiac surgery. Perfusion.
2025;40(1):103-15.



}jj s (BLine Ada sama 4y ps A 33) QA Ay (8 ol i ool 331 ) A Mad
180. Viana P, Relvas JH, Persson M, Cabral TDD, Persson JE, de Oliveira JS,
et al. Prothrombin complex concentrate versus fresh frozen plasma in adult
patients undergoing cardiac surgery: a systematic review and meta-analysis.
Journal of Chest Surgery. 2023;57(1):25.

181. Fletcher CM, Hinton JV, Xing Z, Perry LA, Greifer N, Karamesinis A, et
al. Platelet transfusion in cardiac surgery: An entropy-balanced, weighted,
multicenter analysis. Anesthesia & Analgesia. 2024;138(3):542-51.

182. Iyer Y-L, Hayward P, McNicol L, Weinberg L. The effects on coagulation
of the reinfusion of unprocessed residual blood from the cardiopulmonary
bypass. BMC research notes. 2016;9(1):61.

183. Broadwin M, Grant PE, Robich MP, Palmeri ML, Lucas FL, Rappold J, et
al. Comparison of intraoperative tranexamic acid and epsilon-aminocaproic acid
in cardiopulmonary bypass patients. JTCVS open. 2020;3:114-25.

184. Huang X, Du P, Jia H, Wang A, Hua Y, Liu X, et al. Methodological
quality and pharmacotherapy recommendations of patient blood management
guidelines for cardiac surgery on cardiopulmonary bypass. Journal of
Cardiothoracic and Vascular Anesthesia. 2024.

185. Ng WCK, Jerath A, Wasowicz M. Tranexamic acid: a clinical review.
Anaesthesiology intensive therapy. 2015;47(4):339-50.

186. Organization WH. Executive summary: the selection and use of essential
medicines 2019: report of the 22nd WHO Expert Committee on the selection
and use of essential medicines: WHO Headquarters, Geneva, 1-5 April 2019.
World Health Organization; 2019.

187. Tian N, Sun Y, Liu Y, Jin J, Chen S, Han H, et al. Safety assessment of
tranexamic acid: real-world adverse event analysis from the FAERS database.
Frontiers in Pharmacology. 2024;15:1388138.

188. Klein A, Agarwal S, Cholley B, Fassl J, Griffin M, Kaakinen T, et al. A
review of European guidelines for patient blood management with a particular
emphasis on antifibrinolytic drug administration for cardiac surgery. Journal of
Clinical Anesthesia. 2022;78:110654.

189. Devereaux P, Marcucci M, Painter TW, Conen D, Lomivorotov V, Sessler
DI, et al. Tranexamic acid in patients undergoing noncardiac surgery. New
England Journal of Medicine. 2022;386(21):1986-97.

190. Pabinger I, Fries D, Schochl H, Streif W, Toller W. Tranexamic acid for
treatment and prophylaxis of bleeding and hyperfibrinolysis. Wiener klinische
Wochenschrift. 2017;129:303-16.

191. Patel PA, Wyrobek JA, Butwick AJ, Pivalizza EG, Hare GM, Mazer CD,
et al. Update on applications and limitations of perioperative tranexamic acid.
Anesthesia & Analgesia. 2022;135(3):460-73.

192. Lier H, Maegele M, Shander A. Tranexamic acid for acute hemorrhage: a
narrative review of landmark studies and a critical reappraisal of its use over the
last decade. Anesthesia & Analgesia. 2019;129(6):1574-84.



E‘S s (BLine Ada sama 4y ps A 33) QA Ay (8 ol i ool 331 ) A Mad
193. Fiechtner BK, Nuttall GA, Johnson ME, Dong Y, Sujirattanawimol N,
Oliver Jr WC, et al. Plasma tranexamic acid concentrations during
cardiopulmonary bypass. Anesthesia & Analgesia. 2001;92(5):1131-6.

194. Yang QJ, Jerath A, Bies RR, Wasowicz M, Pang KS. Pharmacokinetic
modeling of tranexamic acid for patients undergoing cardiac surgery with
normal renal function and model simulations for patients with renal impairment.
Biopharmaceutics & Drug Disposition. 2015;36(5):294-307.

195. Faraoni D, Levy JH. Optimal tranexamic acid dosing regimen in cardiac
surgery: what are the missing pieces? : Lippincott Williams & Wilkins; 2021. p.
143-6.

196. Keyl C, Uhl R, Beyersdorf F, Stampf S, Lehane C, Wiesenack C, et al.
High-dose tranexamic acid is related to increased risk of generalized seizures
after aortic valve replacement. European Journal of Cardio-thoracic Surgery.
2011;39(5):el114-e21.

197. Sharma V, Katznelson R, Jerath A, Garrido-Olivares L, Carroll J, Rao V,
et al. The association between tranexamic acid and convulsive seizures after
cardiac surgery: a multivariate analysis in 11 529 patients. Anaesthesia.
2014;69(2):124-30.

198. Manji RA, Grocott HP, Leake J, Ariano RE, Manji JS, Menkis AH, et al.
Seizures following cardiac surgery: the impact of tranexamic acid and other risk
factors. Canadian Journal of Anesthesia/Journal canadien d'anesthésie.
2012;59(1):6-13.

199. Koster A, Bérgermann J, Zittermann A, Lueth J, Gillis-Januszewski T,
Schirmer U. Moderate dosage of tranexamic acid during cardiac surgery with
cardiopulmonary bypass and convulsive seizures: incidence and clinical
outcome. British journal of anaesthesia. 2013;110(1):34-40.

200. Lecker I, Wang D-S, Romaschin AD, Peterson M, Mazer CD, Orser BA.
Tranexamic acid concentrations associated with human seizures inhibit glycine
receptors. The Journal of clinical investigation. 2012;122(12):4654-66.

201. Couture P, Lebon J-S, Laliberté E, Desjardins G, Chamberland M-E,
Ayoub C, et al. Low-dose versus high-dose tranexamic acid reduces the risk of
nonischemic seizures after cardiac surgery with cardiopulmonary bypass.
Journal of cardiothoracic and vascular anesthesia. 2017;31(5):1611-7.

202. Levin E, Wu J, Devine DV, Alexander J, Reichart C, Sett S, et al.
Hemostatic parameters and platelet activation marker expression in cyanotic
and acyanotic pediatric patients undergoing cardiac surgery in the presence of
tranexamic acid. Thrombosis and haemostasis. 2000;83(01):54-9.

203. Zufferey PJ, Lanoiselee J, Graouch B, Vieille B, Delavenne X, Ollier E.
Exposure-response relationship of tranexamic acid in cardiac surgery: a model-
based meta-analysis. Anesthesiology. 2021;134(2):165-78.

204. Sigaut S, Tremey B, Ouattara A, Couturier R, Taberlet C, Grassin-Delyle
S, et al. Comparison of two doses of tranexamic acid in adults undergoing



Ej\ s (BLine Ada sama 4y ps A 33) QA Ay (8 ol i ool 331 ) A Mad
cardiac  surgery  with  cardiopulmonary  bypass.  Anesthesiology.
2014;120(3):590-600.

205. Kraft F, Schmidt C, Van Aken H, Zarbock A. Inflammatory response and
extracorporeal circulation. Best practice & research Clinical anaesthesiology.
2015;29(2):113-23.

206. Dvirnik N, Belley-Cote EP, Hanif H, Deverecaux P, Lamy A, Dieleman
JM, et al. Steroids in cardiac surgery: a systematic review and meta-analysis.
British journal of anaesthesia. 2018;120(4):657-67.

207. Mojcik CF, Levy JH. Aprotinin and the systemic inflammatory response
after cardiopulmonary bypass. The Annals of thoracic surgery. 2001;71(2):745-
54.

208. Presta P, Bolignano D, Coppolino G, Serraino F, Mastroroberto P,
Andreucci M, et al. Antecedent ACE-inhibition, inflammatory response, and
cardiac surgery associated acute kidney injury. Reviews in Cardiovascular
Medicine. 2021;22(1):207-13.

209. Sugita J, Fujiu K. Systemic inflammatory stress response during cardiac
surgery. International heart journal. 2018;59(3):457-9.

210. Squiccimarro E, Labriola C, Malvindi PG, Margari V, Guida P, Visicchio
G, et al. Prevalence and clinical impact of systemic inflammatory reaction after
cardiac surgery. Journal of cardiothoracic and vascular anesthesia.
2019;33(6):1682-90.

211. Heissig B, Salama Y, Takahashi S, Osada T, Hattori K. The multifaceted
role of plasminogen in inflammation. Cellular signalling. 2020;75:109761.

212. Hartmann M, Sucker C, Boehm O, Koch A, Loer S, Zacharowski K.
Effects of cardiac surgery on hemostasis. Transfusion medicine reviews.
2006;20(3):230-41.

213. Luyendyk JP, Schoenecker JG, Flick MJ. The multifaceted role of
fibrinogen in tissue injury and inflammation. Blood, The Journal of the
American Society of Hematology. 2019;133(6):511-20.

214. Xie C-M, Yao Y-T, He L-X, Yang K, Group EICA. Anti-inflammatory
effect of tranexamic acid on adult cardiac surgical patients: a PRISMA-
compliant systematic review and meta-analysis. Frontiers in Surgery.
2022;9:951835.

215. Chen T-t, Wang G, Jiang S-1, Li L-b, Gao C-q, editors. Combined
treatment of ulinastatin and tranexamic acid provides beneficial effects by
inhibiting inflammatory and fibrinolytic response in patients undergoing heart
valve replacement surgery. The heart surgery forum; 2013.

216. Casati V, Della Valle P, Benussi S, Franco A, Gerli C, Baili P, et al.
Effects of tranexamic acid on postoperative bleeding and related
hematochemical variables in coronary surgery: comparison between on-pump
and off-pump techniques. The Journal of thoracic and cardiovascular surgery.
2004;128(1):83-91.



EE‘ s (BLine Ada sama 4y ps A 33) QA Ay (8 ol i ool 331 ) A Mad
217. Weymann A, Popov A-F, Sabashnikov A, Ali-Hasan-Al-Saegh S,
Ryazanov M, Tse G, et al. Baseline and postoperative levels of C-reactive
protein and interleukins as inflammatory predictors of atrial fibrillation
following cardiac surgery: a systematic review and meta-analysis. Kardiologia
Polska (Polish Heart Journal). 2018;76(2):440-51.

218. Li YC, Xi CH, An YF, Dong WH, Zhou M. Perioperative inflammatory
response and protein S-100 3 concentrations—relationship with post-operative
cognitive dysfunction in elderly patients. Acta Anaesthesiologica Scandinavica.
2012;56(5):595-600.

219. Gregory A, Ender J, Shaw AD, Denault A, Ibekwe S, Stoppe C, et al.
ERAS/STS 2024 Expert Consensus Statement on Perioperative Care in Cardiac
Surgery: Continuing the Evolution of Optimized Patient Care and Recovery.
Journal of cardiothoracic and vascular anesthesia. 2024;38(10):2155-62.

220. Bagis MZ, Ama¢ B. The Efficacy of Tranexamic Acid in Reducing
Perioperative Drainage in Cardiac Surgery with Cardiopulmonary Bypass.
Brazilian Journal of Cardiovascular Surgery. 2024;39(3):¢20230181.

221. ShiJ, Zhou C, Pan W, Sun H, Liu S, Feng W, et al. Effect of high-vs low-
dose tranexamic acid infusion on need for red blood cell transfusion and adverse
events in patients undergoing cardiac surgery: the OPTIMAL randomized
clinical trial. Jama. 2022;328(4):336-47.

222. Zhang Y, Gao X, Yuan S, Guo J, Lv H, Zhou Y, et al. Effects of
tranexamic acid on short-term and long-term outcomes of on-pump coronary
artery bypass grafting: Randomized trial and 7-year follow-up. Cardiovascular
therapeutics. 2018;36(6):¢12472.

223. Strauss ER, Li S, Henderson R, Carpenter R, Guo D, Thangaraju K, et al.
A pharmacokinetic and plasmin-generation pharmacodynamic assessment of a
tranexamic acid regimen designed for cardiac surgery with cardiopulmonary
bypass. Journal of Cardiothoracic and Vascular Anesthesia. 2022;36(8):2473-82.
224. Lamy A, Sirota DA, Jacques F, Poostizadeh A, Noiseux N, Efremov S, et
al. Topical versus intravenous tranexamic acid in patients undergoing cardiac
surgery: the DEPOSITION randomized controlled trial. Circulation. 2024.

225. Saracoglu A, Ezelsoy M, Saracoglu KT. Postoperative thrombotic effects
of tranexamic acid in open heart surgery. Irish Journal of Medical Science
(1971-). 2019;188:1373-8.

226. Taeuber I, Weibel S, Herrmann E, Neef V, Schlesinger T, Kranke P, et al.
Association of intravenous tranexamic acid with thromboembolic events and
mortality: a systematic review, meta-analysis, and meta-regression. JAMA
surgery. 2021;156(6):¢210884-¢.

227. Lin P-S, Yao Y-T, Tian L-J, Jiang J-J, Zhang Y, He L-X, et al. The
efficacy and safety of intravenous administration of tranexamic acid in patients
undergoing cardiac surgery: Evidence from a single cardiovascular center.
Medicine. 2023;102(20):¢33819.



119

|l 55 (3liine Ada gan Ay 5y you Fos) )2) ) dn) 8 Gl GalEY sl clual S0 5l A dled
228. Zhou Z-f, Zhang F-j, Huo Y-f, Yu Y-x, Yu L-n, Sun K, et al
Intraoperative tranexamic acid is associated with postoperative stroke in
patients undergoing cardiac surgery. PLoS One. 2017;12(5):e0177011.

229. Thonon H, Van Nieuwenhove M, Thachil J, Lippi G, Hardy M, Mullier F,
editors. Hemostasis testing in the emergency department: a narrative review.
Seminars in thrombosis and hemostasis; 2024: Thieme Medical Publishers.

230. Heimisdottir AA, Nielsen SJ, Karlsson M, Jeppsson A, Gudbjartsson T.
Long-term outcome of patients undergoing re-exploration for bleeding
following cardiac surgery: a SWEDEHEART study. European Journal of
Cardio-Thoracic Surgery. 2022;62(5):ezac208.

231. Alotaibi SG, Alnouri MA, Sulaiman RM, Abduljaleel A, Bogari AF,
Mufti HN. Optimizing patient blood management in cardiac surgery: a
systematic review. Iranian Journal of Blood and Cancer. 2024;16(2):34-50.

232. Murao S, Nakata H, Yamakawa K. Safety of tranexamic acid in
thrombotic adverse events and seizure in patients with haemorrhage: a protocol
for a systematic review and meta-analysis. BMJ open. 2020;10(6):¢036020.



120
|l 55 (3liine Ada gan Ay 5y you Fos) )2) ) dn) 8 Gl GalEY sl clual S0 5l A dled

R

1 Gala
rdfgie 3 duanll AGLEA Ao Bailisal) A28)gal)
QAN dala A Cil Galdly sul il dlad
(BLéusa daguiaa :\fJfH :\a.ubé)

Efficacy of tranexamic acid for reducing bleeding in

cardiac surgery

(Randomized controlled clinical study)

—@pll QA Yl el palasa) (8 shsSo Al — edl) e (gl Al U
R Aals iyl el GLBRI aadind Adled Zudy ) Cosgr 63 Gl 13 Sef 3des Aeals
il dabs odaye 23T G deladid aae (g ol Canean

Ol edal pSimyar ddlatiall Cilaslaalls Ui Sy Gandd) Moo & GALRAY) o aSddlsa )
it lagledll o3 o 3l o 3gly mall ASilla Lagliad Ly e lasheall oda (b lale Giadly als
A Laally Ll Gaasi s WS claale allay of Gl 138 3 L) e e 2wl (e Vs dpu
Cand) Al aniil (g pn g elaiind (g1 ela] pae agail Gy cagiland 3 (50 Lelijf agillacly
S da panall (535 of ali e Slaiad g S Jals (6l ehal ol o els gl ellae) areg
-l G

cgle dilie o liasas (o e duany ol (8Ll —anyall) ahliall of I eal of 350 LS

Caoad ALl 8 dnles AP Apdall Alal) o dis Jlieg el gl 4l ad AS)Laall (b o WS



121
|l 55 (3liine Ada gan Ay 5y you Fos) )2) ) dn) 8 Gl GalEY sl clual S0 5l A dled

AU ey (ad il (e ) Bay ade e A LA loal 8 ALK dadl @lly Al

Sl 238 Jaud a8gil) ae dand Jasnld

s adlgdlly daldall

Baadiall LUall 8 clad) Baay Gaanyall (saf Hladll dalse 35ng5 Aball deall dapday bijfig : jhlial)
sl dae A0 Gigang Lgie Aealil) cllDlaaY

Ghy lgie Al lldlialy clasieally Ladllly aall Ui Candas) Jual L o Jguanll aijsdl @
g yda ddad

Gilsly sLlY) U8 e (I Leasd 255 Byl Ailsal (gine <iSaly ualla) S ALY e Aablgal

LS Y 55 i pe el (6l o L) dmd el i @l o) 130 8 "\S5lie 05T o lesha

/ / el FIPril re)lial) Jualeiall a8

o



122

|l 55 (3liine Ada gan Ay 5y you Fos) )2) ) dn) 8 Gl GalEY sl clual S0 5l A dled
2 3 3aka
el ale Ciag 3 jlaiad TXA Qldll daf o 4
bl Jadd) g4 JEsT\! owiald) t o pal) aud
gl a8y ( ) duilgally dacdapal) (3l gaud
ptt pt crp Hb cr Plt :da)all J& (5ydal) anidil)
‘:éJA g (ans 1400 de ganal) TXA ¢lee) 2a tAsY) ds ganal)
JS adll Glad (o il das &) uriial)
alelu 6 4l jdall jada ;LUUJN‘
adll Clasiia "fi h::’l: s D-dimer
Sbuiall jada
alelu 6 Js base-line
?:m Jadl ‘L?‘Af‘ (o S A (2) D—dimer
cha g e b Cijal) duas 3) D-dimer
Q\&)ﬁd‘ ‘;& - . ( )
dﬁ ZUM\ a2 JM\ Al
dsluw 24 W 6
et b a3l dag Ball a3l Saal)
La il ¢ o i
24051 4 siial B vall ke
delu elu12
Allaiia g adl) 2y jdal) jada S
delw 18
s sl 3aa o i dgas Cra i daag
AL 4 sl By uall jada dall jada
iclug A deludly
& s Baa ks & Ay A ua) gal) (o A Asag
Bandiall Aglinll | Lghigaa cpa)  -sldEEAN) DA 2l jaall jada
Y- and HERPXTS Ollial) & gan 3 aa oWl
da) jal) g sLdY) g e lu




123
|l 55 (3liine Ada gan Ay 5y you Fos) )2) ) dn) 8 Gl GalEY sl clual S0 5l A dled

Abstract

Background and object: About million people around the world per year will have
cardiac surgery, bleeding is the most essential complications through the surgery period,
Also, bleeding is the main reason of the death after cardiac surgery, bleeding increases by
using cardiopulmonary bypass machine (CPB) and it may be severe and requires more blood
products transfusion and increases the length of stay in ICU, therefore in this case transfusion
increases the incidence of complications that may be life-threating, as bleeding occurs, the
need for surgical reexamination increases, which increases the rate of complications and
mortality.

So, to reduce bleeding there are a series of recommendations as patient blood management

which adopted preventive measures to reduce bleeding and need for transfusion and among

them antifibrinolytics such as tranexamic acid.

Search goal: Evaluation the effectiveness of prophylactic use of tranexamic acid in
cardiac surgery in low dose to achieve balance between less bleeding and transfusion
and at the same time avoiding the side effects of tranexamic acid especially
thrombotic events as primary aim of study. The antifibrinolytic activity will be
monitored by D-dimer titration and is it happened difference in its values between the
two sets of the study? (Because the study will be conducted on two groups: the first
group comprising half of the patients, will receive tranexamic acid, while the second
group will be administered normal saline as a control). and what are the proportion
incidence of side effects of blood products transfusion? And comparison between the
two sets of the study in the length of stay in intensive care unit and mortality as

secondary aim of study.

Study description: A single-center, double-blind, randomized controlled clinical
study

Materials and Methods: this study Included 200 patients between 30-60 old and

undergone to cardiac surgery (coronary artery bypass graft, heart valve surgery) with
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cardiopulmonary bypass machine in university Heart Surgery hospital between the
periods (2022-2024) and the time of surgical was less than 5 hours.

However, in this study patients were divided to two groups:

In the group 1, tranexamic acid with loading dose 10mg/kg was used to 100 patients at
the beginning of anesthesia in 25 ml saline serum within 15-30 min then we continued
infusion dose 1mg/kg/hour into a syringe (contains TXA with 50 ml normal saline)
with 1mg/kg TXA in the priming solution of cardio pulmonary bypass machine, the
infusion was continued until the end of surgery (chest closure).

D-dimer titration was recorded three times: when the patient enters operation room as
base line number, one hour after the start of the infusion, and at the end of
surgery(chest closure).

As well, the second group included 100 patients were given serum saline 25 ml as
loading dose at the beginning of anesthesia during 15-30 min then we continued
infusion dose in 50 ml serum saline into a syringe until the end of surgery, D-dimer
titration was recorded the same method as the first group.

Later after surgery the patients were monitored in ICU for the two groups study and
bleeding in the chest vent was recorded every hour in the first 6 hours then every 6
hours for 24 hours, and we recorded the need for blood products transfusion in the
first 24 hours, patients were followed up and we recorded Hb and Platelets every 6
hours, length of stay on mechanical ventilation, thrombotic events, length of stay in

ICU, and mortality.

Results:

This study showed decrease in the amount of bleeding in the chest vent every hour in
the first 6 hours and within the first 24 hours in the first group (TXA group) compared
with the second group (NS group) with a significant statistical difference

P value = 0.0001 and decrease the need for blood products transfusion in the first 24
hours with

Statistical significance comparison between the two groups in addition to a decrease

D-dimer values in the first group compared with the second group.
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And decrease in side effects associated with blood products transfusion in the TXA
group compared with the Normal saline group with Statistical significance P value =
0.001.

The results of Hb and platelet monitoring showed stable values in the TXA group
compared to the NS group, also the length of stay on mechanical ventilation decreased
in TXA group and either the length of stay in ICU in TXA group while the thrombotic
events were close together between the two groups two patients in TXA group versus
three patients in NS group without Statistical significance comparison between the
two groups.

Mortality occurred in 4 patients, 2 patients per group.

Conclusion:

Our results indicated that the use of TXA in cardiac surgery with loading dose
10mg/kg at the beginning of anesthesia in 25 ml saline serum within 15-30 min then
infusion dose 1mg/kg/hour into a syringe (contains TXA with 50 ml normal saline)
with 1mg/kg TXA in the priming solution of cardio pulmonary bypass machine is
effective in reducing hyperfibrinolysis associated with cardiopulmonary bypass
machine which has positive effect in decreasing bleeding and need for blood products

transfusion, as well stability of a patient’s status after surgery in intensive care.

Key words:
Bleeding in cardiac surgery — cardiopulmonary bypass machine— tranexamic acid

thrombosis and fibrinolysis — D-dimer — cardiac surgery — morbidity and mortality.
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