.5 NTUDER

Acil Tip Uzmanlarm Dernegi

Travmada Sivi ve Kan

Transfrizyonu

Dr. Murat ORAK
Dicle Universitesi Tip Fakultesi
Acil Tip Anabilim Dali



Tarihce

* MS 160-200 Kanin epilepsi tedavisinde
kullanimi (Roma ve Yunan kaynaklari)

* 15. ve 16. yuzyilMS 1492) uc gencin
kani Papa VIIl. Innocent’a verilmistir.



Tarihce

* 1666 Richard Lower
(Oxford) bir hayvandan
digerine kan transfuzyonu

* 1667 Jean Denis (Paris, 14.
_ouis’nin doktorlarindan)
nayvandan (koyun) insana
Kan transfluzyonu




Tarihce

* 1795 Ilk kez insan kan
nakli Amerikali Dr. Philip
Syng Physick tarafindan
yapildi

* 1818 Londra’da dogum
uzmani olarak calisan
Dr. James Blundell
— Dogum sonrasi kanama

gecirenlere kocasindan

enjektorle aldigi kani
nakletti.

— 1825 - 1830 arasi 10
nakilden 5’'i basarili




Tarihce

* 1870

— ABD’de doktorlar kan yerine koyun ya da kegi sutunu
insana transfuze ettiler.

* 1873

— Thomas Smith transfluzyon amaciyla defibrine kan
elde eder ve ilk olarak bir hastaya kullanir.



Tarihce
- 1878

— Hayem fizyolojik serumu gelistirir. Buyuk sivi
kayiplarinda bu ¢ozeltinin kullaniimasini
onerir.

- 1884

— Kan yerine hacim genigletici olarak ilk
kristaloid ¢ozeltisi infuzyonu da gerceklemis
oldu.



Tarihce

* 1901

— Karl Landsteiner
(Viyana) tarafindan
ABO kan gruplari
kesfedilir.

* 1907

— Hektoen transfuze
edilecek kanla hasta
kan arasinda uygunluk
testi yapiimasini
onerdi.




Tarihce

* 1915

— Richard Lewisohn 9%0,2 lik
sodyum sitrat’in antikoagulan
olarak etkin ve toksik
olmadigini gosteren dort yillik
calismasini yayinladi.

' 1921

— Percy Oliver dunyada ilk kan
donor servisini Londra’da
kurar.




Tarihce

* 1921

— Prof.Dr. Burhanettin
Toker tarafindan
Turkiye'de transfuzyon
calismalari baslatildi.




Acll serviste

En iyi sivi hangisi?



* |deal Sivi

— Guvenilir
— Etkin
— Ucuz

— Volum ekspansiyonu saglamall
— Hucrelere oksijen ve besin tasima kapasitesi yeterli olmali
— Koagulasyon ve inflamasyon uzerine pozitif etkileri olmali

— Resusitasyon hasari olusturmamali



Kristaloid

* Avantaj

— Ucuz
— Baslangic¢ ve esas tedavi
sivisidir.

— 3. boslugu restore eder.

— |V yarilanma 6mri 20-30
dk.

Tablo I. Kristalloid soliisvonlarin icerikleri

* Dezavantaj
— Plazma proteinlerini dilue

eder.

— Periferik odeme neden

olur.

— Pulmoner cdeme yol agma
potansiyeli vardir.

Soliisyon Glukoz Na 1 K Ca Mg Osmolarite PH
(=) (meqg/L.) (meq/L.) (meq/L.) (meq /L) (meqg/L) (mOsml/L)
Hiicre disi siwvi 100 140 102 4.2 5 3 280-290 T.40
% 5 Dekstroz S50 - - - - - 252 4.5
%6 0,45 NacCl - 77 77 - - - 154 4-5
Y 0,9 NaCl - 154 154 - - - 308 4 -5
%% 3 NaCL - 513 513 - - - 1026 3-4
Ringer Laktat - 130 109 4 2,7 273 6.5 -7
izoleks* - 140 103 10 4.8 3 ~340 —~
isolyte S* - 140 103 10 5 3 ~340 —~

* Dengeli elektrolit soliisyonlan piyvasada farkl formiilasyonlarda bulunabildiginden

yvaklasik de ferler dikkate alinmmstir.



Ringer Laktat / Serum Fizyolojik

* Her iki sivinin birbirine ustunlugunu gosteren
Kanit yoktur (3:1)

* Her iki sivi notrofil aktivasyonunda artisa
neden olur

* Ringer Laktat sitokin salinimini arttirir ve
yuksek miktarlarda metabolik alkaloza neden
olur

* Serum Fizyolojik hiperklorremik metabolik
asidoza neden olur




ATLS 9" Editon Compendiom of Changes

Chapter ~ Subject 8" Edton Oth Fdition

Shock ~~ Crystaloid Warmed isotonic Hypertonic saline has no beneft ove
clectrolyte solugons .. standard erystalloid esuscitation.
actate ringers (K
normal saline), are use
for initial resuscitaion,

This type of luid




* Avantaj

Kolloid

* Dezavantaj

— Yuksek plasma volumu —
— Periferal 6demi azaltir —
— Resusitasyon i¢cin daha az —

volum

— |V yarilanma 6mri 3-6h _

Tablo IT . Kolloidler

Pahalidir.
Koagulopati
Anaflaktik reaksiyon
Kalsiyumu dususu
Renal yetmezlik

Dogal Kolloidler

Isim

icerik

Ticar sekl

Adburmin

Insan serum albumaim %% 5

Insan serum albumini 9 25'lik

Plazma

Ta#xe donmus plazma (TIDP)

Plarzma protein fraksiyvonlar:

Sentetik Kolloidler

Dextran Dextran 40 Macrodex™ |, Reomecrodex™
Dextran 70O
Gelatin Siiksinillenmis-Hidroksillenmis jelatin Gelofusin® 9&4

Ure baiElh jelatin

Polygeline™, Haemaccel™ 9%3.5

Hydroxy Ethyl Starch

Yiilksek MW 480 KDa, DS @ 0.7

Plasmasteril™, Varihes™

Orta MW 200 kDa, DS @ 0.5

Haes-Steril®™, Isohes™, Hemohes™, HES®

Orta MW 200 kDa, DS: 0.62

Diigilik MW 130 kKDa, DS @ 0.4

“Woluven™

Aaamlopektuin Derivelern

Hetastarch

HES®, Hespan™

Pentastarch

Pentaspan™



Colloids versus crystalloids for fluid resuscitation in critically
ill patients (Review)

Perel I, Roberts I

THE COCHRANE
COLLABORATION®

This is a reprint of a Cochrane review, prepared and maintained by The Cochrane Collaboration and published in The Cochrane Libnary
2012, Issue 11

heep:/ fwww.thecochranelibrarv.com

loids, in particular albumin, are considerably more expensive than
crystalloids, and albumin is a blood product and so carries at least
a theoretical infectious discase risk. The economic opportunity
cost of ongoing colloid use, particularly albumin use, is likely to

be considerable and for this reason its ongoing use In this context

Is unjustified.

AUTHORS’ CONCLUSIONS

Implications for practice

There is no evidence from RCTs that resuscitation with colloids,

instead of crystalloids, reduces the risk of death in patients with

trauma, burns or fol]owing surgery. As colloids are not assoclated

with an improvement in survival, and further, colloids are consid-

erably more expensive than crysmlloids, it 1s hard to see how thelr

continued use outside the context of RCTs in subsets of patienr

0['1 P‘JI’[iClll‘JI’ concern, can ]J€ jUS[iﬁﬁ'd.



* Eniyi sivi hangisi?
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 Kanamasi olan hastalarda uygulanacak
erken veya agresif sivi tedavisi;

— Olusan yumusak pihtilarin yerlerinden
ayrilmasi

— Dilusyonel koagulopati

— Hemoraji ve mortalitenin artisina neden
olmaktadir



SPECIAL REPORT

Advanced trauma life support (ATLS"): The ninth edition

The ATLS Subcommittee, American College of Surgeons’ Committee on Trauma,
and the International ATLS working group, Chicago, lllinois

Balanced Resuscitation

The concept of balam:u:d TE‘%U‘%EIIHI]DH 15 further empha-
sized, and the te VALV, phas been eliminated.
he-stmdard use of 2 L of crystalloid resuscitation as the St
ing point for all resuscitation has been modified to mitiation of
| L of crystalloid.




Ertelenmis Resusitasyon izin verilebilir (kontrollii) hipotansiyon

* Kanama, kesin kontrol  Hedef kan basinci
altin/ T
SIVI

Bu yaklagsimlarin yararlh olduguna dair yeterli kanit yok

Kesin teda

Penetran gogus ve karin
yaralanmalari nedeniyle hemorajik
sok hastalarinda yararl olabilir.



Ertelen

Travmatik Beyin Hasar!

kontrollu)
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* En 1yl Onert;
— Travma hastalarinda yeterli bir mental durum varsa

ve periferik nabizlar alintyorsa, Sistolik kan
basincinin 80 mm Hg civarinda tutulmasidir



Kan transfuzyonu

Hastanin kristaloid infUzyonuna ragmen hemodinamisi duzelmiyorsa
kan transfuzyonu ihtiyaci vardir

— En uygun olani spesifik, kroslanmis kandir (40 dk ?7?7? )

— Yeterli zaman yoksa grup spesifik kan (<20 dk veya O (-) kan
tercih edilir
— Erkek ve dogurganlik caginda olmayanlar icin O Rh(+) veya
O Rh(-) kan
— Dogurganlik caginda olan kadinlar icin O Rh(-) kan verilir

— Ototransflzyonu

23



* Masif kan transfuzyonu

— Resusitasyon sirasinda hastanin > 10 unite ES'na
ihtiyac duymasidir

— Hastanin 1 saat icinde > 4 veya daha fazla Unite
ES’na ihtiyagc duymasidir

?

o
KOAGULOPATI



Hemorrhage

Hypothermia

i

Fluid replacement

Tissue damage

Acidosis
Dilution \
Coagulopathy
Inflammation /

Shock

¢

Hypoperfusion

'

Hyperfibrinolysis

Consumption of platelets and
clotting factors

25




* Travma iligkili koagulopati tedavisi hasta
acll servise gelir gelmez baslatiimalidir

* Masif kan transfuzyonu uygulanan
hastalarda geciktirimeden kan urunlerinin

— Taze donmus plazma (TDP)
— Trombosit transfuzyonu yapilimalidir



Table 4. Examples Of Massive Transfusion

Protocols

Protocol

Salient Features

Riskin et al®2

Definition of massive transfusion: anticipa-
tion that = 10 units PRBCs will be required in
resuscitation

Who can activate the protocol: anyone
FFP:PRBC ratio: 1:1.5

Given in packages of 6 units PRBCs, 4 units
FFP, and 1 unit apheresis platelets

Cotton et al'®

Definition of massive transfusion: attending sur-
geon thinks patient will need = 10 units of blood
Who can activate the protocol: attending
surgeon

FFP:PRBC ratio: initially ~1:2.5; subsequently,
115

Given in packages. Initial package: 10 units
PRBCs, 4 units FFP, and 2 units single-donor
platelets. All subsequent packages: 6 units
PRBCs, 4 units FFP, and 2 units single-donor
platelets

Dente et al'®

Definition of massive transfusion: > 10 units of
PRBCs anticipated in 24 hours

Who can activate the protocol: ED, surgery,
anesthesia, ICU

FFP:PRBC ratio: 1:1

Given in packages of 6 units PRBCs, 6 units
FFP; 1 unit apheresis platelets given with every
other package delivery

- Es

EnviERGENCY VMiEDiciweE PIRACTICE

Traumatic Hemorrhagic Shock:
Advances In Fluid Management

Onerilen oran;

ES: TDP: rastgele donér
TS
1:1:1

Eger aferez trombosit
kullaniliyor ise 6:6:1
verilir

1 Unite Aferez trombosit, 6
adet nonapheresis
(turetilmis yani, rastgele
donor veya tam kan)
trombositlere esdegerdir

Hipotermi transfiizyonu
sirasinda kontrol edilmeli



ORIGINAL ARTICLE

Impact of prehospital hypothermia on transfusion
requirements and outcomes

Marko Bukur, MD, Anoushiravan Amini Hadjibashi, MD, Eric J. Ley, MD,
Darren Malinoski, MD, Matthew Singer, MD, Galinos Barmparas, MD,
Daniel Margulies, MD, and Ali Salim, MD, Los Angeles, California

BACKGROUND: Prehospital hypothermia (PH) is known to increase mortality following traumatic injury. PH relationship with transfusion
requirements has not been documented. The purpose of this investigation was to analyze the impact of PH on blood product
requirements and subsequent outcomes.

METHODS: The Los Angeles County Trauma System Database was queried for all patients admitted between 2005 and 2009. Demo-
graphics, physiologic parameters, and transfusion requirements were obtained and dichotomized by admission temperatures
with a core temperature of less than 36.5°C considered hypothermic. Multivariate analysis was performed to determine factors
contributing to transfusion requirements and to derive adjusted odds ratios (AORs) for mortality and rates of adult respiratory
distress syndrome and pneumonia.

RESULTS: A total 021,023 patients were analyzed in our study with 44.6% presenting with PH. Hypothermic patients required 26% more

fluid resuscitation (p < 0.001) in the emergency depdl‘rment and l? % more total blood products (p < 0.001) than those who were

dd]'nlﬂt:d with a normal temperature. There was ¢ e in emergenc 'dep;u‘tmenttrzmsﬁlhim](8% p—(} U(})

01), as well as incidence of adult respiratory distress syndmme (A()R 1. 8 p< )()5) dlld pneumonia (AOR, 2.0, p ==
PH is associated with increased transfusion and fluid requirements and subsequently worse outcomes. Interventions that
correct hypothermia may decrease transfusion requirements and improve outcomes. Prospective studies investigating correction
of hypothermia in trauma patients are warranted. (J Trauma Acute Care Surg. 2012;73: 1195-1201. Copyright © 2012 by

Llpplnum Wlllmms & Wllkms)

CONC

LEVEL OF EVIDENCE! S
KEY WORDS: Tldllmd hypothermia; blood Trans




Travmada sivi resusitasyonu:
alternatif tedaviler

Hemostatik ajanlar

— chitosan dressing,
— QuickClot® powder,
— and fibrin sealant dressing

Rekombinant faktor Vlla

Oksijen tasiyan resusitasyon sivilari
— hemoglobin-bazli oksijen tasiyicilar,
— Perfluorocarbons

Antifibrinolitik ajanlar
— Traneksamik Asidin
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Hemorajik Sokta
Traneksamik Asidin Rolu

* Traneksamik Asidin

* 2010 yilinda CRASH-2 (Shakur ark’ lart)
kanamall travma hastalarinda
traneksamik asit (TXA) degerlendirmek
amaciyla yapiimistir.



* TXA, Plazminojen ve plazmin aktivitesini inhibe
eden antifibrinolitik bir ajandir

* Elektif cerrahi yapilan hastalarda kanamayi
azalttigr gosterilmistir

— 1 gr TXA 10 dakikada infuzyon
— 1 gr TXA sonraki 8 saatte infuze edilir



Hemorajik Sokta
Traneksamik Asidin Rolu

Lancel 2010 Jul 3;37a(90 3482332 dor 10, 10165501 40-67 36( 10 0835-5. Epub 20100 Jun 14
Effects of tranexamic acid on death, vascular occlusive events, and blood transfusion in trauma patients with
significant haemorrhage (CRASH-2): a randomised, placebo-controlled trial.

CRASH-2 tnal collaborators, Shakur H, Bobers |, Bautista R, Caballerg J, Coats T, Dewan Y, El-Sayved H, Gogichaishwli T, Gupta 5, Hemera J, Hunt B,
Iribhogbe P, Zurieta M, Khamis H, Komolafe E, Marrera MA, Mejia-Mantilla J, Miranda J, Marales C, Olaomi O, Qlidashi F, Perel P, Peto R, Ramana PV, Ravi
BR_Vidihakasammesint S

Sonug :

--Bu calismada ciddi kanamali travma hastalarinda (ilk bir saat icinde
verildiginde) olum riskini % 32 azalttigi

--Kanayan hastalarda TXA kullanimi tavsiye edilir

{myocardial infarction, stroke and pulmonary embaolism), multiorgan failure. head injury, and other. All analyses were by intention to treat. This study
is registered as ISRCTHNEETS0102, Clinicaltnals govhNCT00375258, and South Afncan Climical Trial RegisterDOH-27-0607-1919

FINDING5: 10 096 patients were allocated to tranexamic acid and 10 115 to placebo, of whom 10 060 and 10 067, respectively, were analysed. All-
cause mortality was significantly reduced with tranexamic acid (1463 [14.5%] tranexamic acid group vs 1613 [16.0%] placebo group; relative risk
0.91, 95% CI 0.85-0.97; p=0.0035). The risk of death due to bleeding was significantly reduced (489 [4.9%] vs 574 [5.7%]; relative nisk 0.85, 35% CI
0.76-0.96; p=0.0077)

INTERPRETATION: Tranexamic acid safely reduced the risk of death in bleeding trauma patients in this study. On the basis of these results
tranexamic acid should be considered for use in bleeding trauma patients

Ancak, traneksamik asit U¢ saat sonra verildiginde 6lumcul kanama
riskini artirdigi ortaya ¢ikmigtir
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Tranexamic acid for reducing mortality in emergency and
urgent surgery (Review) Mo el
Perl . Ker K, Morals ribe CH, Robets | Ve e 7t a0 oo e
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2013, Issue 3
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Resuscitative Strategies in traumatic hemorrhagic
shock

Adren Bougle", Anatole Haris'and Jacques Duranteau”

Travma Olgulant I¢in Resiisitatif Sivi Secenekleri
The Resuscitative Fluid Choice for Trauma Cases

'Mehmet ERYILMAZ, *Murat DURUSU
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