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Cepbe3Hble HeMH(EeKIUOHHBIE MOCJEICTBUS TPaHCPy3uu

Femonus 10%
AHacdmnakcus <5%
TpaHcnnaHTar >75%
NPOTUB XO3AIMHA

3aboneBaHus

TACO 1-8%
TRALI 5-20%
UmmyHOMoOaynauma ?

MoyeyHass HegoOCTAaTOYHOCTDb
Llok. ABC-cuHapom

MpodysHasa anapes.
FenaTouennionspHoe noBpexaeHue.
MaHuuTONEHUs

YBenu4yeHue AnNUTesNIbHOCTHU
npebbiBaHUA

ObixaTenbHas HeAOCTaTOYHOCTb

YBenunyeHune Konmyectsa
MH(EKUNOHHBLIX OCFTIOXKHEHUN.
YBenuyeHune noBTOPHbIX
OHKOMpOoLeccoB.




FDA obunuansHo npuzHano TRALI-cunapoM Beayueun
NPUYMHOU cMepTH, 1ocTUurasa 38% B cTpykType Bcex
TPaH(PY3UOHHBIX OCJT0KHEHUMN

L. . AtoZIndex | FollowFDA | EnEspaiiol
m U.S. Food and Drug Administration
[FID/A Frmecins e romosng o CEE.

Home | Food | Drugs | Medical Devices | Radiation-Emitting Products | Vaccines, Blood & Biologics | Animal & Veterinary | Cosmetics | Tobacco Products

Vaccines, Blood & Biologics

Home > Vaccines, Blood & Biologics » Safety & Availability (Biologics) > Report a Problem to the Center for Biologics Evaluation & Research
Transfusion/Donation Fatalities

Fatalities Reported to FDA Following Blood
Collection and Transfusion: Annual Summary for

Fiscal Year 2013

Fatalities Reported to FDA Following Blood Collection and Transfusion

I Background




OcTtpoe nocrrpancdy3MoOHHOE NMOBPEKIACHHUE JIETKUX

TRANSFUSION RELATED ACUTE LUNG INJURY

= OTeK JErkKux, peCuparopHbIN JUCTPECC
C TUIIOKCEMUEN, PEHTTEHOJIOTUYECKAS] KAPTUHA
CUMMETPUYHOIO MHTEPCTUIIMATBLHOTO OTEKA JIETKUX
= PazBuBaetcs B nepBble 6 4aCOB MOCHE TpaHCHY3UU
JTOHOPCKHUX KOMIIOHEHTOB

TRANSFUSION

Accumulation of fluid in the
air sacs (alveoli) in the lungs




OcTtpoe nocrrpancdy3MoOHHOE NMOBPEKIACHHUE JIETKUX

RANSFUSION ' ELATED CUTE UNG NJURY
€ blood

= Tonwko B 1983 romy TRALI ObLI BeIJICIICH
KaK OTJICJIbHBIA CUHIPOM

Complications of Transfusion

Canadian Transfusion Resident Seminar
March 4, 2014

Mark A. Popovsky, M.D.
Chief Medical Officer, Haemonetics Corporation

Associate Clinical Professor, Harvard Medical School &
Beth Israel Deaconess Medical Center

Immediately after transfusion 1 day later

[
HAEMONETICS®

Looney et al. Chest 2004,126:249 THE Blood Management Company

Popovsky M. A., Moor S. B. Diagnostic and pathogenetic considerations
in transfusion-related acute lung injury. Transfusion 1985; 25:573—5 77.L
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1. ITocae Tpancdysun 2. [ocjie BBeIeHUs JJa3uKca
IJIa3MbI A METUJIIIPCIHU30I0HA
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TPAHCO®Y3NOHHO-OBYCJIOBJIEHHOE

AHECTE3NOAOI'MA
u
PEAHUMATOAOTI'A

IHOPAXKEHUE JIEI'KHUX (TRALI):
OYEBU/IHOE U HEITOHATHOE

5

*MOCKBA+ ME[HIINHA

OcTtpoe TpaHcy3moHHoe nopaxeHne nerkux (TRALI) — 310 ocTpoe noBpexaeHue rerkux,
CBA3aHHOE C TpaHCdy3nein KOMMNOHEHTOB U NpenapaToB KPOBWU, pa3sBuBaloLLeecs B TeyeHue 6 Y
nocne Hee. Ha cerogHALLIHWIA AeHb eAUHbIX NpeacTasneHni o natoreHese TRALI HeT. [paBomepHO
obcyXaeHne MMMYHHOTO M HEMMMYHOro MexaHu3mMoB. KrueBbiM 3BEHOM MEpPBOrO ABMAETCA
Hanuuue y [IoHOpa WINn peumnueHTa aHTUNEeNKOUMUTapHbLIX aHTUTen U B3auMoaencTBue ux npu
TpaHcdy3um ¢ nerkoumMTaMmu peuunueHTa unu QoHopa CoOTBETCTBEHHO, BTOPOro — HaKoMnmneHue B
TpaHChy3nOHHBLIX cpeaax B npouecce XpaHeHua OMoNorMyeckn akTMBHBLIX CyOCcTaHUuMn W
naccMBHoe BBeAEHWe UX NMpu TpaHcdy3uu B opraHu3Mm peuunueHTta. MIToroBoe 3BeHO B 0DOMX
cnyyaax — pe3Koe MOoBbileHUe MPOHULAeMOCTU nerodHbiX Kanunnapos. KnuHuka TRALI
HecneuuunyHa, Kak npasuno, cxoaHa ¢ KnuHukon POCB v nopaxeHuh nerkux Apyroro reHesa.
OuddepeHumanbHy0  OUarHoCTUKY CrefyeT npoBOAUTL C  anneprmyeckKuMmn  peakumamu,
TpaHcdy3nen bakTepnanbHO-KOHTAMUHUPOBAaHHBLIX Cpefl U MaBHbIM 00pa3oM € LMPKYNATOPHON
neperpy3kon. Creumduyecknx MeToOAO0B IevyeHUA TpaHCdYy3MOHHOIO MOpPaXEeHUA nerknux He
cywecTsyeT. I EKTUBHBLI pa3nnyHble BapuaHTbl pecrnupaTtopHon Tepanuu. BaxHyo ponb urpaet
npocpunaktuka TRALI, ocHoBaHHaA rmasHbiM 0Dpa3oM Ha MMMYHHOM MexaHu3Me nartoreHesa.
Benyuwimm HanpaeneHuem ee ABnAeTcA otbop AOHOPOB.




TRALI — ocodasi popma oCTPOro moBpexkIAeHU JEerKux,
ompeaeasieMasi Kak ocTpasi TMMOKCEeMHUs ¢ COOTHOIIEHUEM
NapuuaJIbHOI0 AABJICHUS aAPTEPHATHLHOI0 KACJI0POIa

K (paKIMOHHO MOIVIOIEHHOU KOHIICHTPAIIMU KHCJI0poaa

(pa0,/Fi0,) menee 40 kPa (300 mm pr. cT)
U CONPOBOKAANIIANACH IBYCTOPOHHEH MH(PUIbTPaLIUEH
KJIETKH 0€3 NPU3HAKOB COCYIMCTOM MEPErpy3Ku Jerkux

El Kenz H., Van der Linden P. Transfusion-related lung injury.
FEur. J. Anesthesiol. 2014;31:345-350.




YCTaHOBJICHO, YTO TPAHC(]Y3HsA KOMIIOHCHTOB KPOBU
NAUECHTAM B KPUTHYECKOM COCTOAHUM MJIM NMAallUEHTaM ¢
TPABMOU MOBbIMIACT PUCK PA3BUTHUS OCTPOro
MOBPeEKACHUSI JerKUX Yyepe3 6—72 yaca mocJie

TPaHCPy3UH.

Jra "orcpoueHHas' ¢popma TRALI BcTpeuaercst y 3Tou
KATeropuu NaAlMeHTOB A0BOJbHO YaCTO U
CONPOBOKIACTCHA BHICOKUM YPOBHEM CMEPTHOCTH.

ntan Jourml of
Critical Care Medicines

Marik P. E., Corwin H. L. Acute lung ingury following blood transfusion. expanding
the definition. Crit. Care Med. 2008,36:3080-3084.




OcTtpoe nocrrpancdy3MoOHHOE NMOBPEKIACHHUE JIETKUX

RANSFUSION ELATED CUTE UNG NJURY

€ blood

= B nacrosiee Bpemss TRALI cuuraercst oqHom
U3 BEAYIIUX MPUYUH CMEPTHOCTH, CBA3AHHBIX

C TpaHC(PY3HOHHOM TepaIuei.

g .. Vlaar A.P, Juffermans N.P.
s et o Jransfusion-related acute lung

e injury: a clinical review.
Lancet 2013,;382:984-994.

Toy P, Gajic O., Barccetti P. et al.
Transfusion-related lung injury:
incidence and risk factors.

Blood 2012, 119:1757-1767.




TRALI:
KOoI/a >KJIaTh




W

YacTora CHHAPOMA OCTPOI0 NMOCTTPAHCPY3HNOHHOTO MOPAKEHUS JETKUX
cocrasjser 0,3 % Ha 0AHY eAMHUIY HePeJTUTOH MJIa3Mbl KPOBH.

IIpuHUMast BO BHUMaHHeE, YTO cpeaHee KojandecTo 103 C311
J1JIS1 BOCCTAHOBJICHHSI CBEPTHIBAIOLIEH CIIOCOOHOCTH

IU1a3Mbl KPOBH — 3,3 €/1., TO 4YaCTOTA 3TOr0 OCJI0KHEHHUS COCTABJISIET IPUMEPHO
1% ot 0011ero KoIMYecTBA NAMEHTOB, moay4aBummnx C3I1

Franchini M., Protrombin complex concentrates:
an apdate. Blood Transfus 2010; 8: 149—154




ITaTorenes TRALI

....'.A
NMMYHHBIN TeHe3 HenMMyHHBII reHes

paHCcdy3noHHasd
cpena-

PeuunueHT ¢ 3aboneBaHnsamm

PeunnuenT
NI COCTOAHNAMMN, r|p|/|

= +
JNIenKkounTapHbie AM+AT KOTOPbIX Y>KE MMEETCAH
npeakTnBauund

= AKTMBaUUS rpaHynounToB

= [lopaxkeHve aHOoTENUs TpaHcdyanoHHas cpeaa, conepxuT
= OTek nerknx aKTUBUpPYHOLLME BeLLecTBa

(6bnoakTuBHbIE NUNMAbI, IL-8)




IIpuMeHeHMe MJ1a3MBbl JJ151 TPaHchy3un

OT KeHIuH-10HOopPoB [OR 5,09, noBepuTe/IbHBIN HHTEPBAJI
(95% ClIs) 1,37-18,85] B 3HauuTeILHO 00JIbIIIEH CTENEeHH, YeM
mjiasma ot AoHopoB my:xxuuH [OR 1,6, (95%CI) 0,76-3,37]

1 YMcia OepemMeHHoOCcTel xeHIIUH 10HOopoB [OR 1,19, (95% CI)
1,05-1.34] conpoBoxaaercs 00/blICH YACTOTOM PAa3BUTUS
OCTPOIO MOBPEKICHUS JETKHX.

RESPIRATORY AND ===
CRITIGACICAREINED ICINES

S (e )
Al N&T

R

"~ Gajic O, Rana R., WintersJ.L. et al. Transfusion-related acute lung injury in the critically ill:
. prospective nested case-control study. Am. J. Resp. Crit. Care Medi. 2007, 176:886-891.




JleMKomuTapHbIe AaHTUTE/IA, HANIPABJCHHbIC IPOTHUB
CHCTEM YeJIoBeYeCKOoro Jenkouurapaoro anturesa (HLA)
I u II kacca u/uian 4ea0Be4eCKOro HeMTPOPUILHOTO
anTuresa (HNA) BoIisiBJISIIOTCS

y 65-90% aoHOpPOB KPOBH, Cpead KOTOPBIX
MHOTIOPOKABIIME KEHIUHBI, AJJIOMMMYHU3UPOBAHHbIEC
BO BpeMs 0epeMEeHHOCTH.

Triulzi D.J. Transfusion-related acute lung injury. an update.

Hematology Am. Soc. Hematol. Educ. Program. 2006, 497-501.

Middelburg R. A., Van Stein D., Zupanska B. et al. Female donors ana
transfusion-related acute lung injury: a case report study from the
International TRALI Unisex Research Group. Transfusion 2010;50:2447—2454.




AKTUBAILIUSA HEUTPOOUIIOB

Aparesuvsa Ha aHAOTeNIUM coCcyaoB
v

v v
B3anmogencreume BbicBOOOXOEHME LIUTOKMHOB
Cc dpakTopamm cuctembl N ANKOCAHOUOORB
KOHTaKTHOM akTuBaLuu v
CBEPTHLIBAIOLLE] Cnasm [eHepann3oBaHHOE
CCTEMBI KDOBY COCyOoB nospexaeHune

Fa
IO TCIvIA

Penepdy3noHHbIe e NHTepcTuumanbHas
noBpexaeHus rmneprugpartaums

MYIIbTUCUCTEMHAA OUCDYHKLUUA

(COIM, ocTpas ne4yeHo4YHO-NoYevyHas HeJOCTaTOMHOCTb U T. A.)

Ha -




Kpurepuu tuarnocruxu TRALI

= OcTtpas nprxareabHas HeIOCTaTOYHOCTh B TSUCHUE
6 yacoB nocne Tpancy3uu

= BHOBb BO3HUKIIIKE JIBYyCTOPOHHUE UH(DUIBTPALIUN
nerkux (Rg)

= Jln4 MOATBEPKIACHUSA UMMYHHOTO I'€HE3A:

= AT x HLA wiu k alyioaHTUreHaM HeUTpo(HUIOB YeIOBeKa
(B IOHOPCKOM KPOBH)

= OOHapyxeHue anTuieHkonuTapHeix Al (y peuunueHTa)

annvie Eeponetickou cucmemvl 2emob6e30nacHocmu
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Kaaccnueckuint TRALI — peHTreHorpamma
OPraHoOB I'PYAHOMN KJIETKH

cpa3sy nocJie Tpanchysuu yepes AeHb




Hud¢epennuanbubii guaraio3 TRALI u TACO

(transfusion-associated circulatory overload)

OcTphlii pecupaTOPHBIIA AUCTpece

Yepes 6 yacos nocJe nepeJuBaHus > 6 yacoB mocJie nepeJauBaAHUS

JBYCTOPOHHSAS HH(PUILTPALMA JIETKHX

. e
HA PeHTreHorpauy rpyaiHoi KiIeTKu

-

TRALI TACO

Kapanomuonarust

Oobem NepeJauTbIX KOMIIOHEHTOB KPOBH

HopmanbHoe Wi CHHKEHHOE ApTepuajibHOe 1aBJIeHHe IloBbIIIEHHOE

18

OKKJIIO3HOHHOE JaBJIeHHE 18

B JIETOYHOM apTepuu

Ixo0-Kkapauorpadgus

®paxnus usrnanus JIK <45%

Ecth

JAuacronuyeckass AucHPyHKIUA

JlelikoneHus

ACTA CLINICA BELGICA <250 >1000

Mo3roBoii HaTpuiiypeTnyeckuii mentux (pg ml -1)

<1000 HopMma KoHeuHO# ()paKuM MO3rOBOr0 >4000

)= |
=
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=
£
v
+ + =0 =
=
=
=
=
(=}
w

HATpHUilypeTH4ecKoro nentuaa (pg ml-1)

Van der Linden P, Lambermont M., Dierick A. et al. Recommendations in the event ofy
suspected transfusion-related acute lung injury (TRALI). Acta Clin. Belg. 2012, 67:201-208.
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Ipopunakruka TRALI

Oovitunwviit pacmeop C3I1

AnTU-HLA anTuTena MOxXHO OOHAPY UTh TPUMEPHO
B 22% 00pa310B KPOBH, OOJIBIIECH YaCThIO
OT MHOTOPOXAaBIINX KEHIINH

CnenoBarenbHO, 11 npodunaktuku TRALI
MpEJIaratoTcs CIACAYIOIIME MEPHI:

= HckimrodeHue TOHOPOB KEHCKOIo I10J1a
MOKET CHU3UTH PUCK
Bo3HUKHOBeHNSI TRALI
= Jlelikogemiaenus mjiaa3Mbl CErOgHA
IIAPOKO IMIPUMEHSETCS U PEKOMEHAYETCS [
JJI COKPAILIEHUS BCEX TUIIOB PUCKOB,
BBI3BAHHBIX JIEMKOITUTAMHU




THE LANCET

International joumal of medical science and practice

(P PeKTUBHOCTH UMMYHOJIOTMYECKON Tepanuu
KOPTUKOCTEPOUIaMU He TOKA3aHA U,
CJICIOBATEJIbHO, HE PEKOMEHIYETCSI.

ingury afid the acute respiratory distress syndrome:
a dlinical review. Lancet 2007;369:1553-1564.

|8}




Pexomenaanuu nmo cokpamenuro pucka TRALI

B ucciaenoBanuu Gajic ¢ coaBTOpamMu Tak Ke MOAYEPKUBACTCSH YTO
U (paKTOPHI PUCKA MAUEHTA, U TPAHCPY3MOHHBIE (PAKTOPHI PUCKA
OIpeIeIAI0T BO3MOKHOCTh Pa3BUTHA NOCTTPaHCPy3uonHoro ALL.

Tpancdy3uoHHbIe (PAKTOPHI NPEACTABJAIOT COO0M MPUBJIEKATEIbHYIO
ueab ajda npopuaakruxku ALL

e G Gajic O., Rana R., Winters J. L., Yimaz M., Mendez J. L., Rickman O. B.,
= O’Byrne M. M., Evenson L. K., Malinchoc M., DeGoey S. R., Afessa B.,
Hubmayr R. D., Moore S. B. Transfusion-related acute lung injury

in critically ill. Intensive Care Med. 2007, 33(1): SI7-S21.




C3I1 — 0OCHOBEI

= JIpuMeHsieTCS C LEJIbI0 3aMelleHU s
o0néMa ¢ 1941 roxa

= 25-30% Bcex manuentos OPUT
noay4dart C3I1, 50% wu3 Hux
0e3 moxkasaHum

= PerpocneKkTUBHbIE UCCIIECIOBAHUS:
IPUTPOLUTAPHAA Macca:
C3I1 B coorHomenun 1:1
YAYYIIAT BBIXKMBAEMOCTH (?)

Nascimento et al. Critical Care 2010, 14:202
http://ccforum.com/content/14/1/202
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Clinical review: Fresh frozen plasma in massive
bleedings - more questions than answers

Bartolomeu Nascimento', Jeannie Callum?, Gordon Rubenfeld”,

Abstract
Fresh frozen plasma

management of m,

) is indicated for the
bleedings. Recent audits

suggest physician knowledge is inadequate and
haif of the FFP transfused in critical care is inappropriate.
Trauma is among the largest consumers of FFP. Current

trauma resuscitation guidelines recommend FFP to
correct coagulopathy only after diagnosed by laboratory
tests, often when overt dilutional coagulopathy already
exists. The evidence supporting these guidelines is
imited and bleeding re: ause of trauma:
related death. Recent studies demonstrated that
coagulopathy occurs early in trauma. | early
formula-driven haemostatic resusci roposes
addressing coagulopathy early in massive bleedings
with ata near 1:1 ratio with red blood cells. Recent
retrospective reports suggest such strategy significantly
reduces mortal
nontraumatic bleedings in critical care. The supporting
studies, however, have bias limiting the interpretation

of the results. Furthermore, logistical considerations
ncluding need forimmediately le universal donor
AB plasma, short life after
transfusion-associated complicatio
ts implementation. The present re
fusion in massive bleeding and critically appraises
the evidence on formula-driven resuscitation, providing
resources to allow clinicians to develop informed
opinion, given the current deficient and conflicting
evidence.

Introduction
Fresh frozen plasma (FFP) is a blood product that has been
available since 1941 [1]. Initially used as a volume expander,

Joao Baptista Rezende Neto™, Yulia Lin? and Sandro Rizoli*

it is currently indicated for the management and prevention
of bleeding in coagulopathic patients [1-3]. The evidence on
FEP transfusion is scant and of limited quality [4].

Estimates state that 25 to 30% of all critical care
patients receive FFP transfusions [5,6]. Despite its com-
monality, only 37% of the physicians in a recent study
correctly responded to basic questions about FFP, includ-
ing the volume of one unit [7]. An audit on transfusion
practices suggested that one-half of all FFP transfused to
critical care patients is inappropriate [5].

Massive haemorrhage is among the most challenging
issues in critical care, affecting trauma patients, surgical
patients, obstetric patients and gastrointestinal patients
[3,8,9]. In trauma, a recent series of retrospective clinical
studies suggests that early and aggressive use of FFP at a
1:1 ratio with red blood cells (RBC) improves survival in
cases of massive haemorrhage [10-19). Because bleeding
is directly responsible for 40% of all trauma-related
deaths, this strategy — also known as haemostatic damage
control or formula-driven resuscitation — has received
substantial attention worldwide. This early formula-
driven haemostatic resuscitation proposes transfusion of
FFP at a near 1:1 ratio with RBC, thus addressing
coagulopathy from the beginning of the resuscitation and
potentially reducing mortality. Nevertheless, this strategy
requires immediate access to large volumes of thawed
universal donor FEP, which is challenging to implement.

Despite conflict with existing guidelines, early formula-
driven h ic citation use is expanding and is
gradually being used in nontraumatic bleedings in critical
care [20]. Both the existing guidelines and early formula-
driven haemostatic resuscitation are supported by limited
evidence, generating controversies and challenging clinical
decisions in critical care (Table 1). The objective of the
present article is to review the evidence on FFP in the
management of massive traumatic haemorrhage and to
critically appraise early formula-driven haemostatic

{ ) BioMed Cer;IraI

resuscitation, providing the reader with resources to
develop an informed opinion on the current controversy.

Plasma basics
‘Fresh frozen plasma’ is a confusing term as plasma
cannot be fresh and frozen at the same time. Fresh refers




C3II: HegocTartouHOo A (PEeKTUBHA
IS YCTpaHEeHUS KOaryaoInaTuu




PexomeHnnanmu ESA Lt E s

Anaesthesiology

"OrpanuunTeabHas crparerusi TpaHcQy3uu UMeeT NPeuMyiecTBa
B CHUKEHUHU CMepTHOCTH"

Ypoeenv ookazamenvnocmu AI++
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TACO (transtusion-associated
circulatory overload)

IIeperpy3ka o0beMOM
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TACO — kIuHUYECKUI caydan

POST LINE/ETT PLAC




6RC2-VAN DER LINDEN

= PenrtreHorpadus rpyaiHOM KIETKH SIBISETCS HEOOXOAUMOM
COCTaBJISIONIEN TUArHOCTUKH.

= Dxokapauorpadus NoKa3bIBaeT HAJTUYUE UIU OTCYTCTBUE
IIPU3HAKOB HENOCTATOYHOCTH KEIYIOYKOB WJIU TTOBBILLIEHUE
JABJIEHYS B JIEBOM ITPEICEPAUU.

= [lepeOpanbHbIii HATPUNYPETUUECKUI TIENTUT UITU €r0
N-tepMuHanbHas Pppakiys BO3pacTaroT, HO YyBCTBUTEILHOCTD
U CIeMPUIHOCTh 3TUX MoKazaTeneH Jis quarnoctuku TACO
OCTAETCSI HEYTOUHEHHOM.

= C TepareBTUYECKOW TOUKH 3PEHHS], OTEK JIETKUX, PA3BUBAOIIUNCS
B OTBET Ha Meperpy3ky uHdysuen, obicTpo "oTKInkaercs"
Ha TNYPETUKAMH U Ba30KOHCTPUKTOPHI B oTiinuue oT TRALI,
I7I€ IPUMEHEHHUE ITUX MPENAPATOB YXYAIAET TEMOANHAMUAYECKYHO
HECTAOUIIbHOCTb.

H. El. Kenz, P. Van der Linden. Transfusion related acute lung injury and other
complications associated with blood transfusion. ESA
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IIpumenenune npeumymecteeHHo C3I1 u miia3mel

OT IOHOPOB-MYKYHH MOKA3bIBACT 3HAYUTEJIbHOE CHUKCHHE
pucka passutusi TRALI B CHIA u BeaukoOpuranum.

Chapman C.E., Stainsby D., : .
of transfusion-related acute lung injury in the United Kingdom and the impac

TRANSFUSION of preferential use of male donor plasma. Transfusion 2009, 49:440—452.
Eder A.F.,, Herron R.M. Strupp A. et al. Effective reduction of transfusion-related acute
M 17 lung injury risk with the male-predominant plasma strategy in the American Red Cross

(2008-2011): limitations of a predominantly male-donor plasma mitigation strategy.
i Transfusion 2013, 53:1442—1449.




PERIOPERATIVE MEDICINE =

Characterizing the Epidemiology of Postoperative
Transfusion-related Acute Lung Injury

Leanne Clifford, B.M., Qing Jia, M.D., Arun Subramanian, M.B.B.S., Hemang Yadav, M.B.B.S.,
Gregory A. Wilson, R.R.T., Sean P. Murphy, B.S., Jyotishman Pathak, Ph.D.,
Darrell R. Schroeder, M.S., Daryl J. Kor, M.D.

PeTpocneKkTuBHBINM KOTOPTHBIM aHAIW3 MTOKa3al, uyTo ciydyan TRALI-
CUHJPOMA B EPUONIEPALIMOHHOM Tiepuoe BcTpeyarores oT 1,4 1o 3%
XUPYPrU4YECKUX MAIUEHTOB.

HawuboJibImias yactora y T€X, KTO IMOIY4HI OOJIbIIE IPENnaparoB KPOBH.

Cpeau npeacraBjeHHBIX CJIy4aeB He ObLJI0 HA OTHOM
AKYHIEPCKOM M THHEKOJOIHYeCKOH manueHTKu!!!

IHouemy?

(AnesTHESIOLOGY 2015; 122:12-20)




oLl ”"s

» “DA

g Q 01d X
\01
WHISKEY

DSTILLE L0 B
JACK DAN ISTILLERY




