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dednHnumn

TRALI — ocTtpoe nospexkgeHue nerkmx (OPAC),
CBA3aHHOe C nepennBaHnem (TpaHcdpy3snen)

Possible TRALI — BepoaTtHo TRALI

TACO — neperpy3Ka (He4OCTaTO4YHOCTD)
KpoBoobpalleHna, accouMmnMpoBaHHasa C NnepenmBaHnem
(TpaHCcPpy3unen)

TRALI — HeKapAMOreHHbIW OTEK NEerKnUX, B OCHOBE
KOTOPOTO /IeXXUT NOBbIWEeHUe NPOHULAEMOCTH
3HA0TEe/INA NeroYHbIX Kannnaapos, pe3BuBLLEeecA
BCNeACTBUME NepenmBaHUA KPOBU U ee KOMNOHEHTOB
(Popovsky V.F., 1983)



OcCHOBHbIE «NMPUYNHDbI»

LlenbHaA KpoBb

C3I1

JDPUTPOUUTAapPHAA Mmacca
TpombouutapHada macca
Kpuonpeumnurar

MmmyHOrnobynmHbl (onmncaHbl e AUHNYHbIE
c/yyamn)
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YacTtoTa pa3Butus

B cpegHem — 1: 1323 BBeaeHHble A03bl Pa3/INYHbIX
npenapaTtos (2008 roa)

1:4410 po3 aputpoumtapHomn maccel (Siliman C.C,,
2003)

1:7900 po3 C301 (Wallis S., 2003)

1:200 po3 C3I1 oT 4OHOPOB KEHLLNH, MMEBLUUX bonee
2-x 6bepemeHHocTten (Palfi D., 2001)

1:3 no3bl C3l1 oT AOHOPOB, NpenapaTbl KPOBU KOTOPbIX
paHee ctanu npnumnHamm passutmna TRALI (Kopko P.M.,,
2002)

1:317 no3 tpomboumtapHoun macchbl (Clarke S., 1994)



Transfusion-related acute lung injury: from bedside to bench and back

Beth H. Shaz,'? Sean R. Stowell,?2 and Christopher D. Hillyer'3

"New York Blood Center, New York, NY; 2Center for Transfusion and Cellular Therapies, Department of Pathology and Laboratory Medicine, Emory University,
Atlanta, GA; and 3Division of Hematology/Medical Oncology, Department of Medicine, Weill Cornell Medical College, New York, NY

BLOOD, 3 FEBRUARY 2011 « VOLUME 117, NUMBER 5

Transfusion-related acute lung injury
(TRALI) is the leading cause of transfu-
sion-related mortality. To determine TRALI
incidence by prospective, active surveil-
lance and to identify risk factors by a
case-control study, 2 academic medical
centers enrolled 89 cases and 164 trans-
fused controls. Recipient risk factors iden-
tified by multivariate analysis were higher
IL-8 levels, liver surgery, chronic alcohol
abuse, shock, higher peak airway pres-
sure while being mechanically ventilated,

current smoking, and positive fluid bal-
ance. Transfusion risk factors were re-
ceipt of plasma or whole blood from fe-
male donors (odds ratio = 4.5, 95%
confidence interval [CI], 1.85-11.2,
P = .001), volume of HLA class Il antibody
with normalized background ratio more
than 27.5 (OR = 1.92/100 mL, 95% ClI, 1.08-
3.4, P =.03), and volume of anti-human
neutrophil antigen positive by granulo-
cyte immunofluoresence test (OR = 1.71/
100 mL, 95% CI, 1.18-2.5, P = .004). Little

or no risk was associated with older red
blood cell units, noncognate or weak cog-
nate class Il antibody, or class | antibody.
Reduced transfusion of plasma from fe-
male donors was concurrent with re-
duced TRALI incidence: 2.57 (95% CI,
1.72-3.86) in 2006 versus 0.81 (95% CI,
0.44-1.49) in 2009 per 10 000 transfused
units (P =".002). The identified risk fac-
tors provide potential targets for reduc-
ing residual TRALI. (Blood. 2012;119(7):
1757-1767)

 TRALI Bo3HuKaeT B npeaenax 6 4acoB IOCiae TpaHCPy3HH.

* BrIcokasi yacToTa Npu UCIIOJIb30BaHUH IIa3Mbl 1 TPOMOOLIMTOB, YEM MPHU
TpaHC(y3UH SPUTPOLIUTOB (CO CMEPTEILHBIM HCX0JI0M ciiydacB TRALI
s raa3mel 1: 2-300 000; tpomOouuToB, 1: 3-400 000; spuTpoLUTOB,
1:25 002 000), a Takxxe Hanmmune HLA - antuten Oomee 80% ciyyaen).

* MUHMMM3ALMS UCHOIb30BaHMS MJ1a3Mbl X1 TPOMOOIUTOB 1oHOpPOB ¢ HLA
— QHTUTEJIAMHU IIPUBEIIN K CHUKEHUIO 9acTOThl TRALI
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Figure 1. Transfusion-related fatalties reported to the FDA.'* The 3 leading
causes of known and reported allogeneic blood transfusion-related deaths, based on
data reported passively to the US FDA over 32 years (1976-2007). For each of the
5 periods for which data have been made avalable, the figure shows the mean
annual number of deaths deemed to be due to TRALI, transfusion associated sepsis
(TAS), or ABO hemolytic transfusion reactions (HTR}, along with the mean total
number of deaths reported to the FDA plotted on a logarithmic scale. Deaths reported
to the FDA include donor fatalities, recipient fatalties in which allogeneic blood
transfusion (ABT) was not deemed to be the probable or major cause of death, and
recipient fatalties due to TRALI, TAS, ABO HTRs, and other ransfusion complica-
tions. Data on TRALI and TAS are not available for the period 199 to 2000,
(Reprinted with permission.)



MaTtoreHes(1)

[laToreHe3 TRALI — nepenmBaHme KOMMNOHEHTOB KPOBU, KOTOpPbIE
coaepr<at aHTU-HLA aHTUreH nnm antn-vHentpodpunos (HNA) aHTUreH.

HecmoTpAa Ha cyuecTBeHHble g0Ka3aTe/1bCTBa MPUYACTHOCTH
TpaHCPy3nm aHTUTEN B BO3HUKHOBEHWUU TRALI, ocTtaeTca
HeonpeaeneHHoCTb. OAHUM U3 BaXKHbIX HAbNOAEHMIW ABNSETCA TO, YTO
POACTBEHHbIE aHTUTENA HEe OOHAPYyXeHbl BO BCEX KMHUYECKMU
ANArHOCTMPOBAHHbLIX cnyyaeB moaenen TRALL.

He y Bcex peunnmeHToB Npu TpaHCchy3uax, cogeprkawmx aHtn-HLA nam
aHTU-HNA aHTUTena passmeaetca TRALI.

BepoAaTHO, 4TO, KpOoMe TpaHCPY3MM UMEIDTCA KO-DaKTOPbI, CBA3AHHbIE
npenapaTtom WA PeuUnUeHTOM, KOTOPbIE BAaXKHYIO POab B NaToreHese

TRALI.

f'Mnortesa —y peuunmeHTa A0/1KHO bbiTb OCHOBHOE 3aboneBaHue
(3aboneBaHusn), ckopee Bcero UMMYHHOE, KOTOpOe, MPUBOAMUT K
«BocnpuumuusBocTn» K TRALI, U KOTOpbin 3aTem 3anycKaeTcsa
TpaHcdy3uen.



MaToreHes(2)

* MImmyHHOe TRALI - pa3Butne nenKkoarrnoTMHaLMK Npn
nepenanMBaHMM KOMNOHEHTOB KPOBU, coaepKallnx
aHTUTeNa NPOTMB NEUKOLUMTOB peLUnmeHTa

* He ummyHHoe TRALI — natonornyeckne adppeKThbl
NIMNNA0B, KOTOPblE HAaKanN/IMBAOTCA B KOMMNOHEHTAX
KPOBM MpU ee XpaHeHU



Transfusion. 2010 November ; 50(11): 2447-2454. do1:10.1111/3.1537-2995.2010.02715 x.

Female donors and transfusion-related acute lung injury: A
case-referent study from the International TRALI Unisex
Research Group

Rutger A. Middelburg, Daniélle van Stein, Barbara Zupanska, Matgorzata Uhrynowska,
Ognjen Gajic, Eduardo Muhiz-Diaz, Nuria Nogués Galvez, Christopher C. Silliman, Tom
Krusius, Jonathan P. Wallis, Jan P. Vandenbroucke, Ernest Briét, and Johanna G. van der
Bom

Abstract

BACKGROUND—AIthough quantitative evidence is lacking, it is generally believed that the
majority of cases of transfusion-related acute lung injury (TRALI) are caused by female blood
donors. We aimed to examine the relation between female donors and the occurrence of TRALL

STUDY DESIGN AND METHODS—We performed an international, multicenter case-referent
study. TRALI patients who were diagnosed clinically, independent of serology or donor sex, and
had received transfusions either only from male donors or only from female donors (unisex cases)
were selected. The observed sex distribution among the donors of these TRALI patients was
compared to the expected sex distribution, based on the relevant donor populations.

RESULTS—Eighty-three clinical TRALI cases were included: 67 cases received only red blood
cells (RBCs), 13 only plasma-rich products, and three both. Among RBC recipients the relative
risk (RR) of TRALI after a transfusion from a female donor was 1.2 (95% confidence interval
[CI], 0.69-2.1) and among plasma-rich product recipients the RR was 19 (95% CI. 1.9-191). The
p value for the difference between RBCs and plasma was 0.023.

CONCLUSION—Our data support the notion that plasma from female donors 1s associated with
an increased risk of TRALI, while RBCs from female donors are not.




daKTOopbl PUCKA

Transfusion-related acute lung injury: incidence and risk factors

Pearl Toy,! Ognjen Gajic,2 Peter Bacchetti,! Mark R. Looney,! Michael A. Gropper,! Rolf Hubmayr,? Clifford A. Lowell,’
Philip J. Norris,"® Edward L. Murphy,' Richard B. Weiskopf,' Gregory Wilson,?2 Monique Koenigsberg,' Deanna Lee,’
Randy Schuller,* Ping Wu', Barbara Grimes,' Manish J. Gandhi,? Jeffrey L. Winters,2 David Mair,* Nora Hirschler,5
Rosa Sanchez Rosen,'® and Michael A. Matthay,' for the TRALI Study Group

Transfusion-related acute lung injury
(TRALI) is the leading cause of transfu-
sion-related mortality. To determine TRALI
incidence by prospective, active surveil-
lance and to identify risk factors by a
case-control study, 2 academic medical
centers enrolled 89 cases and 164 trans-
fused controls. Recipient risk factors iden-
tified by multivariate analysis were higher
IL-8 levels, liver surgery, chronic alcohol
abuse, shock, higher peak airway pres-
sure while being mechanically ventilated,

current smoking, and positive fluid bal-
ance. Transfusion risk factors were re-
ceipt of plasma or whole blood from fe-
male donors (odds ratio = 4.5, 95%
confidence interval [CI], 1.85-11.2,
P = .001), volume of HLA class Il antibody
with normalized background ratio more
than 27.5 (OR = 1.92/100 mL, 95% CI, 1.08-
3.4, P = .03), and volume of anti-human
neutrophil antigen positive by granulo-
cyte immunofluoresence test (OR = 1.71/
100 mL, 95% ClI, 1.18-2.5, P = .004). Little

or no risk was associated with older red
blood cell units, noncognate or weak cog-
nate class Il antibody, or class | antibody.
Reduced transfusion of plasma from fe-
male donors was concurrent with re-
duced TRALI incidence: 2.57 (95% ClI,
1.72-3.86) in 2006 versus 0.81 (95% CI,
0.44-1.49) in 2009 per 10 000 transfused
units (P = .002). The identified risk fac-
tors provide potential targets for reduc-
ing residual TRALLI (Blood. 2012;119(7):
1757-1767)

« ®akTopbl pucka y peuunuenrta : IL-8, Xupyprus neuyeHu, XpoHHYECKas
AJIKOTOJIbHASL UHTOKCUKAIUS, 10K, BBICOKOE ITUKOBOE JIABJIEHUE B JIBIXATEIIbHbBIX
nyTax B nporecce MBJI, kypeHue, u monoXUTeIbHbIA OalaHC KUIKOCTH.

* MaKTOPHI NEepeJUBAHUS: TUIA3Ma UK LEJIbHOM KPOBb JJOHOPOB KEHCKOTO I10J1a,
ypoBeHb aHTutel HLA knmacca II, m ypoBerb HNA ¢ mosoxurenbHbIM
pe3yJIbTaTOM T'PaHYJIOIUTOB B TECTE UMMYHOMDIYOPUCIICHIIUN



Table 7. All components received during or within 6 hours in 89

cases of TRALI

Components No. of cases % of cases
Only whole blood 1 1
Only plasma 13 15
Only platelets 5 6
Only RBCs 20 22
Mixed components, no plasma - 4
Mixed components, with plasma 46 52
Total 89 100




Table 8. Univariate patient risk factors for TRALI

No. TRALI/no. without No. TRALI/no. with Lower Upper
risk factor (%) risk factor (%) OR 95% ClI 95% CI P
Medical factors
= 10 units, any component (per unit > 9) NA NA 1147 1.05 1.31 .006
Shock before transfusion 50/184(27.2) 36/69(56.5) 43 22 8.4 < .001
Fluid balance pre-TRALI (increment per liter) NA NA 117 1.08 1.28 < .001
Acute renal failure 66/213(31.0) 23/41(57.5) 25 1.22 5.2 .010
Smoking history (current vs other) 67/212(31.6) 18/36(50.0) 1.99 0.95 42 .07
Peak airway pressure > 30 cmH,0 if 73/230(31.7) 16/21(69.6) 5.6 21 14.9 < .001
mechanically ventilated
Chronic alcohol abuse 75/229(32.8) 12/18(88.7) 3.0 1.07 8.7 .04
Severe liver disease 68/217(31.3) 21/36(58.3) 29 1.34 6.2 .007
Surgery type, reference group = no surgery 1
Liver 74/233(31.8) 15/20(75.0) 124 34 431 < .001
Spine 78/230(33.9) 11/23(47.8) 3.9 1.32 11.3 .013
Cardiac 77/227(33.9) 12/26(46.2) 33 1.21 9.2 .02
Vascular 85/243(35.0) 4/10(40.0) 28 0.65 12.0 A7
Other 67/178(37.6) 22/75(29.3) 1.40 0.69 2.8 .35
Markers of inflammation before transfusion
Logyp IL-6 NA NA 1.65 1.04 26 .03
Logyp IL-8 NA NA 1.79 1.02 3.1 .04
Biologically plausible protective factors
Immunosuppression 66/166(39.8) 22/85(25.9) 0.52 0.28 0.95 .03
Leukemia or lymphoma 82/216(38.0) 6/36(16.7) 0.32 0.12 0.83 .02
Pre-TRALI platelet count < 50 x 109/L 72/176(40.9) 10/50(20.0) 0.36 017 0.79 .010
Pre-TRALI WBC count < 0.5 x 10%L 81/221(36.7) 2/15(13.3) 0.32 0.07 1.51 15
Patient iliness severity as indicated by
location of the patient at the time of
transfusion*
Intensive care unit (reference group) 1
Operating room or postoperative recovery unit 46/157(29.3) 43/96(44.8) 1.05 0.51 2.2 .90
Floor 75/185(40.5) 14/68(20.6) 0.22 0.09 0.54 < .001
Hematology-oncology floor 85/229(37.1) 4/24(16.7) 0.19 0.05 0.68 .010
Outpatient 88/244(36.1) 1/9(11.1) 0.11 0.012 1.01 .05

NA indicates not applicable because the factor is a continuous variable.
*May or may not include the first transfusion.



Table 12. Primary multivariate model of TRALI risk factors: antibodies transfused to the recipient controlled for recipient risk factors

OR Lower 95% Cl Upper 95%CI P
Transfusion risk factors among all transfusions to each patient
Total quantity of cognate anti-HLA-class Il (MFI > 1500) per 10-fold increase 32 1.52 6.7 002
Total volume of anti-HNA positive by GIFT among all units, per 100-mL increase 1.71 1.18 25 004
Recipient risk factors
Chronic alcohol abuse 59 122 283 028
Fluid balance before transfusion (incrament per liter) 115 1.02 129 024
Peak airway pressure > 30 cmH;0 within 12 hours after intubation before transfusion 36 1.01 131 048
Shock before transfusion 42 169 10.6 002
Current smoker vs never o former smoker 34 122 97 020
Liver surgery (transplantation) 6.7 126 87 021
|L-8 concentration before transfusion, per 10-fold increase 30 1.30 6.8 018

Sea Table 8 for numbers of patients for patient risk factors. Numbers of patients who received or did not receive this transfusion risk factor are not available because
multiple imputation was used for units with missing data (“Statistical methods: risk factor analysis’). The patient's plasma IL-8 level measured before transfusion was also a
predictor of risk in multivariate analysis. Bacause this variable was missing for 50 patients, reducing the set of analyzed patients to accommodate this variable disrupted the
estimates of other risk factors, and so this was not included in the primary model but isted at the end of the table.



Mechanism of transfusion-related acute lung injury induced by

HILA class II antibodies

Ulrich J. H. Sachs,! Wiebke Wasel,! Behnaz Bayat,' Rainer M. Bohle,? Katja Hattar,® Heike Berghofer,! Angelika Reil,*
Jurgen Bux,* Gregor Bein,! Sentot Santoso,! and Norbert Weissmann®

BLOOD, 13 JANUARY 2011 - VOLUME 117, NUMBER 2

Transfusion-related acute lung injury
(TRALI) is the leading cause of
transfusion-associated mortality in the
United States and other countries. In most
TRALI cases, human leukocyte antigen
(HLA) class Il antibodies are detected in
implicated donors. However, the corre-
sponding antigens are not present on the
cellular key players in TRALI: neutrophils
and endothelium. In this study, we iden-
tify monocytes as a primary target in HLA
class ll-induced TRALI. Monocytes be-

come activated when incubated with
matched HLA class Il antibodies and are
capable of activating neutrophils, which,
in turn, can induce disturbance of an
endothelial barrier. In an ex vivo rodent
model, HLA class Il antibody-dependent
monocyte activation leads to severe pul-
monary edema in a relevant period of
time, whenever neutrophils are present
and the endothelium is preactivated. Our
data suggest that in most TRALI cases,
monocytes are cellular key players, be-

cause HLA class Il antibodies induce
TRALI by a reaction cascade initiated by
monocyte activation. Furthermore, our
data support the previous assumption
that TRALI pathogenesis follows a thresh-
old model. Having identified the biologic
mechanism of HLA class Il antibody-
induced TRALLI, strategies to avoid plasma
from immunized donors, such as women
with a history of pregnancy, appear to be
justified preventive measures. (Blood.
2011;117(2):669-677)




In conclusion, our study indicates that antibodies against
HLA class II antigens are capable of inducing TRALI by
monocyte activation and subsequent activation of neutrophils.
Data obtained here support our previous assumption on a
threshold model of TRALI and underline the importance of
screening for HL A class II antibodies in suspected TRALI cases,
supporting current strategies to avoid plasma from female blood

donors with a history of pregnancy to reduce the number of
TRALI cases.

B 3akiroueHue, Hallle UCCIIEI0BAHUE TTOKA3BIBACT, YTO AHTUTEA
npotuB HLA kmacca Il cnocoons! naaynupoBars TRALI myTem
AKTUBAIIMA MOHOITUTOB U MOCHEAYIONIEN aKTUBAIUU HEUTPO(PUIIOB.
JlaHHbBIE, OTYYEHHBIE 3/1E€CH, MOAJACPKUBACT HAIIE IPEABIAYILEE
npeamnoioxkeHue Ha mojien TRALI u moguepKkuBarOT Ba)KHOCTh
oocnenopanus Ha HLA anTutena kiacca Il mpu pucke
BO3HUKHOBEHUA TRALI, HE ncnonb30BaTh 11asMy OT JOHOPOB
KEHCKOTO M0JIa, UMEBIINX OEPEMEHHOCTH, YTOOBI YMEHBIIIUTh
Kom4uecTBO cinyyaeB TRALIL



JANAarHOCTUKA U K/ZIMHUKA

Pathology Consultation on Transfusion-Related Acute
Lung Injury (TRALI)

Amy E. Schmidt, MD, PhD, and Jill Adamski, MD, PhD, for the Education Committee
of the Academy of Clinical Laboratory Physicians and Scientists




iTable 11

TRALI Diagnostic Criteria BepJII/IHCKI/Ie He(l)]/[].n/[un]/]
Consensus Definitions
ALl Acute onset; hypoxia (PaO,/FiO, <300 mm Hg or oxygen saturation by pulse oximetry <90% on room air); bilateral pulmonary
infiltrates by chest radiograph; no evidence of left atrial hypertension (ie, circulatory overload)
NHLBI ALl developing <6 hours after transfusion; preexisting risk factors for ALl permissible
CCC ALl developing <6 hours after transfusion; no alternative ALI risk factors permissible; possible TRALI: for patients with

preexisting risk factors for ALl

ALI acute lung injury; CCC, Canadian Consensus Conference; FiO,, fraction of inspired oxygen; PaO,, partial pressure of arterial oxygen; NHLBI, National Heart Lung and
Blood Institute.

ITable 20

TRALI vs TACO

Condition Signs and Symptoms Supporting Data Pathogenesis

TRALI Respiratory distress; tachypnes; Decrease in WBC count; bilateral HLA class | or Il antibodies; human
hypoxemia; hypotension; noncardiogenic pulmonary infiltrates on chest neutrophil antibodies; biological
pulmonary edema; fever; onset within radiograph response modifiers
6 hours of transfusion

TACO Respiratory distress; tachypnea; hypoxemia; Bilateral pulmonary infiltrates on chest Transfusion of large
cardiogenic pulmonary edema; hypertension; radiograph; increased heart size, vascular volume or rapid infusion
tachycardia; rapid improvement with diuretics ~ congestion, and/or pleural effusions; of blood products

pulmonary artery occlusion pressure
>18 mm Hg; elevated BNP

BNP, B-natriuretic peptide; HLA, human leukocyte antigens; TACO, transfusion-associated circulatory overload; TRALI, transfusion-related acute lung injury; WBC, white
blood cell.
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Transfusion-related acute lung injury:
A dangerous and underdiagnosed
noncardiogenic pulmonary edema

Krzysztof Jaworski', Krystyna Maslanka®, Dariusz A. Kosior"?

Table 1. Diagnostic criteria for transfusion-related acute lung injury (TRALI) [3, in our modification].

TRALI Possible TRALI
1. Acute lung injury: 1. Acute lung injury:
A. Acute onset of symptoms A. Acute onset of symptoms
B. Hypoxemia: PaO,/FiO, < 300 or SpO, < 90% B. Hypoxemia: PaO,/FiO, < 300 or Sp0O, < 90%
(no oxygen) or other clinical signs of hypoxemia (no oxygen) or other clinical signs of hypoxemia
C. Bilateral infiltrates on frontal chest radiograph C. Bilateral infiltrates on frontal chest radiograph

D. No evidence of left atrial hypertension
2. No preexisting acute lung injury before transfusion 2. No preexisting acute lung injury before transfusion

3. Development of symptoms during or within 3. Development of symptoms during or within
6 h of transfusion 6 h of transfusion

4. No temporal association with alternative risk 4. Possible temporal association with alternative
factors for acute lung injury (foreign body risk factors for acute lung injury (foreign body
aspiration, pneumonia, inhalation of toxins, aspiration, pneumonia, inhalation of toxins,
burns, drowning, polytrauma, drug overdose, burns, drowning, polytrauma, drug overdose,

acute pancreatitis, cardiopulmonary bypass) acute pancreatitis, cardiopulmonary bypass)




Syptoms of acute lung injury during or within 6 h
of transfusion — suspected TRALI case

v

Exclude other causes of respiratory failure including cardiogenic
pulmonary edema and fluid volume overload

e clinical examination

e chest X-ray

brain natriuretic peptide

echocardiography

cardiac catheterization

if possible, collect undiluted edema from the trachea and the
blood sample for the analysis of plasma protein concentration

A 4 A 4 A 4 A 4

Possible TRALI TRALI TACO Another diagnosis

Send to the hospital blood bank:

e report of the complication

e containers of transfused blood components
e blood sample from the patient

A 4

Regional Blood Center/Institute of Hematology and Transfusion
Medicine
e examination of the patient’s and donor’s blood for the
presence of anti-HLA antibodies (LCT, ELISA) and anti-HNA
antibodies (GAT, GIFT, possibly MAIGA)
e determination of the presence of cognate antigen
in a patient/donor
e if necessary: crossmatch recipient’s/donor’s plasma
with donor’s/recipient’s leukocytes

Figure 1. Transfusion-related acute lung injury (TRALI)
diagnostic algorithm; TACO — transfusion-associated
circulatory overload; HLA — human leukocyte antigen;
HNA — human neutrophil antigen; LCT — lymphocy-
totoxicity test; ELISA — enzyme-linked immunosorbent
assay; GAT — granulocyte agglutination test, GIFT — gra-
nulocyte immunofluorescence test; MAIGA — monoclo-
nal antibody immobilization of granulocyte antigens.

* [AwnarHocTtukKa
BKAOYaeT
onpeaeneHne HNA
wnn HLA aHTUTENn B
naasme AOHOpPA U
peunnueHTa

(Looney M.R,, et al. // Chest.,
2004.-V.126 (1). - P.
249-258)
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« Kak u npu apyrux gpopmax OPIC, HET HUKAKOTO CIEIUAILHOTO JICYCHUS
TRALIL

* CiienyeT n30erath BBEJICHUS JUYPETHUKOB.

* [Tpu nogo3penun Ha TRALI Tpancysuro cienyer HeMeAJIEHHO
MIPEKPATUTh.

* B nerkux ciiyyasx I0CTaTOYHO KUCIOPOAOTEpAlIUA U PYTUHHOIO YXO/A.
* B msokensix cnyvasx: UBJI, nady3rnonHas Tepanvsi, MOHUTOPHHT
reMOJIMHAMUKHA MOHUTOPHHTA U Ba30IPECCOPBI (MOTYT ITIOTPEOOBATHCS ).

* B penkux ciyuasx, runokcemus B pe3yiabrare TRALI MoxeT ObITh
HACTOJILKO CUJIBHOM, 4TO MOXKET roTtpedoBarbess DKMO.

* EcTb manHbie 00 ucnoib30BaHuu npu TRALI riiroKOKOpTHKOMIOB, HO
YETKO MX POJIb HE OIPECIICHA.



O6wwune uenn UT OPAC

1) nnkBngaumua 3abonesaHus, BbisBasLluero passmutne OPAC (nposeaeHue
ONepaTMBHOIO BMeLWaTeNnbCTBa, XMPYyprmyeckasa caHauma ovara nHbeKuuu,
NIeYeHMe LWOoKa 1 T.1.)

2) KoppeKkuma n noaaepxaHne npuemaemoro raaoobmeHa (nogbop pexmmos
M NAapaMeTPOB PecnMpaTopHOU NOALEPHKKM, SIKCTPAKOPNOpPasibHble MeTOAbI
obecneyeHnAa rasaoobmeHa)

3) ynydweHne Nero4yHoro KPoBOTOKaA

4) remoaMHamm4yecKana noagaep:ka (MHPy3noHHanA Tepanma, UHTOPOMHbIE U
Ba30aKTUBHble npenapaTbl)

5) aKcTpakopnopaibHble MeToabl AeTOKCUKaLUn
6) HYTPUTMBHAA NoaaeprKKa

7) cepaums n aHanbresus (aTapakTUKK, aHECTETUKN, HAPKOTUYECKUE
aHa/NbreTnKku)

8) munopenakcaHTbl TO/IbKO Npu Taxkénom OPAC, Ha paHHUX 3Tanax,
KpaTkoBpemeHHo (a0 48 4yacos)
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Fig. 1 Aligning Therapeutic Options with The Berlin Definition
(adapted from [48] with permission). This figure depicts potential

Ry Fan The Berlin definition of ARDS: an expanded therapeutic options according to the severity of ARDS. Boxes in
- ::'t:':‘.a;f' justification, and supplementary yellow represent therapies that in the opinion of the panel still

require confirmation in prospective clinical trials. This figure is just
a model based on curmrently available information. In the coming
years, various aspects of the figure will likely change: proposed cut-

ek I offs may move, and some therapies may be found to not be useful,
B Taylor Thompaon while others may be added

V. Marco Ranieri



Mpodunakrtuka (1)

* [lomydyeHrne KOMIOHEHTOB KPOBU OT JOHOPOB-KEHIIMH (B TOM
YUCJIE [IETbHOM KPOBH) SIBJISIETCSA BBICOKMM (DAKTOPOM pUCKA U
yMeHbIlIeHue 3Toro (pakropa pucka B 2007-2008 rogax
yMeHbIuiaa yactotry TRALI - HabmroneHre B IByX

aKaJIECMAYECKUX MEIUIMHCKUX [eHTpax ¢ 2006 roga mo 2009
roay ¢ ~ 1: 4000 mo ~ 1: 12000 .

* [lanueHTsl, UMEIOIIUE (PAKTOPHI pUCKa BOZHUKHOBEHUSI TRALL,

Takue cenTU4YeCKui mok, Beicokoe PIP (> 30 cm H20) Bo Bpems
NBJI.

* PekoMeHayeTcsi YMEHBIIIUTH YHUCJI0 TPAHC(PY3UH IJIA3MbI U
TPOMOOLMTOB OT IOHOPOB BO3MOKHOI'0 BBICOKOI'0 PHCKA.



Mpodunakruka (2)

OrpanuueHue MOKa3aHuil K Ha3HAYCHUIO TPaHC(Py3uu
penaparoB KpOBHU

IIpoBeneHre CKpUHUHTA JJOHOPCKOW KPOBU HA HATTUYUE
antuten nporuB HLA u HNA

M ckitoueHre U3 4ucia JOHOPOB JIHI, TpaHChy3Hus
KOMIIOHEHTOB KPOBM KOTOPBIX HOCITYKHJIa TPUYHUHOM
TRALI

3aroroBka C3II TOIBKO OT JOHOPOB-MYKYMH

M cnonb30BaHNE METOJIOB JIEMKOPEAYKIIUM
[IppuMeHeHue JIEUKOPUIBTPOB

Tpancdy3ust OTMBITBIX 3PUTPOILUTOB, 3aTOTOBICHHBIX 10
MHAWBUAYAJIBHOMY 10100y
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