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1. Immunologic acute transfusion reac-
tions é’nwm:maﬂﬁﬁnﬁﬁ'ﬂay}luﬂ@:uﬁﬁa
hemolysis, nonhemolytic with fever/chill,
urticaria, WLz anaphylactic

2. Nonimmunologic acute transfusion
reactions 5ﬂ1§ﬂ&:ﬂﬁﬂﬂ§ﬁﬂﬁ5ﬂﬂ%I;‘Luﬂ@;&li{ﬁa
hypotension associated with ACE inhibition,
transfusion related lung injuries (TRALI),
circulatory overload, nonimmune hemolysis, air
emboli, hypocalcemia, Wiz hypothermia

3. Immunologic delayed transfusion
reactions é’nmmxmoﬂaﬁnﬁé‘magﬂuns‘iuﬁﬁa
alloimmunization to RBC antigens, to HLA
antigen, hemolysis, graft-vs-host disease, post-
transfusion purpura, immunomodulation

4. Nonimmunologic delayed transfusion

reactions ﬁ’numzmaﬂﬁﬁnﬁi‘fﬂ‘ay:'l,una;uﬁ’ﬁa
iron overload

ATIN 1-3 LAITURLTUGNITI LU
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Acute Transfusion Reactions (immune-mediated
hemolysis)
WENBAISNINUAZBINITUAAIDEN
mmwu.amaanﬁ;mmﬁ’mﬂuwamn
A3 ‘s:wmuauﬁuaﬁﬁa%"m'luﬁar%?ﬂaﬂ
laanuuaudiau wiaaunidiaifaauaiuss
Waauine nedlassthanudeduiwl§izen
nnuandivedf IesusUud i lwdeansa
faudsznavvaion dnesliguusuazlams
Wadasndinsdiusnuin UfAseasznine
waudlanuszuauduadiinada szuuanag
fisfryfiaszuy Complement, 3suumTLded
vasfan Coagulation system, SUURITWAY
Cytokines Waawilansufie inlidthodaaua:
lamsdaflunnainmavnuyesmInasus:
AMNANE19 ﬁgnn‘sz@i’u Walassadingg
filiertas omsTasan Gand Hemolytic
Transfusion reaction #38 HTR BIMITULTY
wazldnundufadwldviuifladuidoanse
#udsznavradfaaifaadszunas 10-15 wa.
lasowizduiiudasnas ABO incompatibility
aglafianadofivnanidld UFRzeliguuss
limansaiueimsduta @1n13089 hemo-
globinuria, hepotension, uat diffused bleeding)
nydiilinidlunaein UdATo LB uELAIU-
Lmuﬁuaﬁ'uamgtﬁam:uuﬁua:mmm
ﬂﬁ’i’]ﬁ incompatibility Té’ﬁ@imfiaﬁm@ﬁa
DAMNTAUNRIRD UREHANNIATITROUNRE Y
Ufeimsfiudu nydatnefias (3un41 Delayed
Serologic Transfusion reactions wja DSTR

uaziatilungauuas Delayed group
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A19194N 2 Categories and management of adverse transfusion reactions

Type

Incidence

Etiology

Presentation Laboratory testing

Therapeutic/Prophylactic approach

Acute (<24 hours) Transfusion Reactions-Nonimmunologic

Hypotension
associated
with ACE
inhibition
Transfusion

related acute

lung injury

Circulatory
overoad
Nonimmune

hemolysis

Air embolus

Hypocalcemia

Hypothermia

Depend on clinical
setling

1;190000-1;5000

<1%

Rare

Rare

Dependent on

clinical setting

Dependent on

clinical setting

Inhibiton of bradykinin,

activation of prekallikrain

-anti WBC antibodies in
donor

-WBC activating agent in
blood component

Volume overload

Physical or chemical
destruction of blood

Adr infusion via line

Rapid citrate infusion

Rapid infusien of cold
blood

Flushing, hypotension  R/O hemolysis
(DAT, hemoglobin})

Hypoxemia, respiratory -WBC antibody screen in donor
failure, hypotension, and recipient

fever -WBC crossmatching

Dyspnea, orthopnea, None

cough, tachycardia,

hypertension,

headache

Hemoglobinuria -plasma-free Hb
-DAT (should be negative)
-test unit for hemolysis

Sudden shortness of  None

breath, acute cyanosis,

pain, cough, hypotension,

cardiac arrythmia

Paresthesia, tetany, -ionized calcium

arrhythmia -prolonged Q-T interval on EKG

Cardiac arrhythmia N/A

-withdraw ACE inhibitor
-use of nonalbumin replacement
-avold bedside leukocyte filtration

-supportive care until recovery
-defer implicated donors

-upright posture

-oxygen

-V diuretic

-phlebotomy

Identify and eliminate cause

-lay patient of left side with legs elevated above
chest and head

-slow calcium infusion and monitor lonized calcium
levels in severe case
-PO calcium supplement during apheresis

Employ blood warmers
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1519 3 Categories and management of adverse transfusion reactions

Type

incidence

Etiology

Presentation

Laboratory testing

Therapeutic/Prophylactic approach

Delayed (>24 hours) Transfusion Reactions-Immunologic

Adloimmu- 1:100

nization,

RBC antigens

HLA 1:10

Hemolytic 1:11000-
1,5000

Graft-vs-host Rare
disease

Posttransfusion Rare
purpura

Immunomo-
dulation

Unknown

Immune response to foreign
antigens on RBCs, WBCs or
platelets (HLA)

Anamnestic immune response
to RBC antigens

Denor lymphocytes engraft
in recipient and amount attack
on host tissue

Recipient platelet antibodies
{usually anti-HPA-1a}

Incomplete understood interaction
of donor WBC or plasma factors
with recipient immune system

Delayed (>24 hours) Transfusion reaction-nonimmunolagic

Iron overload

Invariable
after >100
units of RBCs

Muftiple transfusion

Positive blood group
antibody screening
test, platelet
refractoriness,
delayed hemolytic
reaction, HDN

Fever, decreasing Hb,
new positive antibody
screening test, mild
jaundice

Erythroderma,
maculopapular, nausea,
vomit,diarrhea, hepatitis,
pancytopenia,fever
Thrombocytopenic
purpura, bleeding 8-10
days following
transfusion

Increased renal graft
survival, infection rate,
postresection tumor
recurrence

Diabetes, cirrhosis,
cardiomyopathy

-antibody screen

-DAT

-Platelet antibody screen
-Lymphocytotoxicity test

-antibody screen

-DAT

-tests for hemolysis
(LDH, hemoglobinemia,
bilirubin, hemosiderin etc.}
-skin hiopsy

-HLA typing

Platelet antibody screen
and identification

None specific

Iron studies

-avoid unnecessary transfusion
-leukocyte-reduced blood

-identify antibody
-transfuse compatible RBCs as needed

-methotrexate, corticosteroids
-irradiation of blood component for patient at risk

-IVIG
-HPA-1a negative platelets
-plasmapheresis

-avoid unnecessary transfusion

-autclogous transfusion
-leukocyte-reduced RBCs and platelets

Desferoxamine
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n3thuay HTR dndlanngan ABO
incompatibility dnsdtauuaziinariliiie
muanvadliafoaunslunasaifan (Intra-
vascular hemolysis) Fafluuaa NN
aouwduud agnlsfaufivransdifianas
laidutandaliuaasanis wisuaadarnis
fanrfimanisol dwdwwnnfe Extravas-
cular hemolsysis Aailn1391a18 sensitized red
cells 6832V cell mediated lae phagocytic
cells fiflatjln Reticuloendothelial system (RE

system)

1. MIDITAUIZVUABUNTINUA (Comple-
ment activation)

Walimsatinoundiund wanan cab
%\1Lﬁﬂﬁ'\ﬁﬁwﬁmun's:wmm‘ma:q@‘r‘ﬁuﬁﬂﬁlﬁ@}
mMiuantaddaiionuaaiufi (intravascular
hemolysis) WIalinIvaoimasHIuwIz Uy cell
mediated WU Extravascular hemolysis (H1%
Fc W38 complement receptor ‘fidﬁaﬂuuﬁ’m 89
phagocytic cells) ua? Hawaoy lduaINI=L
MINTEUABUNILNUAAS LS C3a uaz Csa
C5a
Fafienuusanin C3a B9 100 i) ssrees

4 o
gadaiu anaphylactoxin (lagianny

) A’ ;n L. o ¥ " -]
shelinanonidairasnmesiialeundaiasu
(ﬁd monocytes/macrophages, W8T granulo-

~ r_} L .f =l
cytes) INTALREA waznaukalIoL IG’IULQWW:
nnaseSouhldifernuaulaiaduasannay
NALNII Anaphylactoxin Faduainglifing
sihuuszddasmsdinaamasrianinads

I |2 .
WHalliadna9 NIuuY local Ua: systemic (T
granule enzymes, histamine, vasoactive amines
AUAF 9 kinin, oxygen radicals, leukotrienes,

. - . - L] i ;
nitric oxide W&: cytokines nﬂ'lnm{l‘] IMRTU
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lifihousasamindoaiaiusmsuniou
wihues Tiusufe wiolanaufia Fute
wihanaghamuuss wiwmslalisan uazuaas
BINITLDITEUUM AU MM TLERA B U L&
iuu tharpulludu

lasasUud HTRs dnifluwasn ABO
incompatibility URZLAAIBINTTUNINALUWTY
Wursnnmauenvaadadesuaniadnireds
nauniiund agrlsfdeoniinendiindudl
;mmhuﬁmfmﬂuumﬁuﬁuo’uao ana-
phylactoxin WAz 19:ATIIWY incompatibility
mnﬂg’jﬁ‘%mmaauauﬁmeihﬁam:uu‘é’u'[ﬂu
ﬁ;‘]’ﬂw‘lﬂuﬂmmms fldRIszanianain
ldsmarnrnalald Waneusziiises
atalndFauaziinae iwnzfHdnimheay
LimAAUAILLIL cell mediated aflmulu RE
system AIN&1

2. M3NIEGUIZVY Cytokines
UhnTousudiau-uaudvadviniifa
NINTEHUTTULABNWRLIUAUAT Taduna
nizsj'ulﬁ'ﬁm'm%”muﬂ:m'i’a inflammatory
cytokines wanuwfialeur IL-1, IL-6, TNF uaz
chemoattractant cytokines 1éur IL-8 uas Mac-
rophage chemoattractant protein (MCP)
uasldfnmaRgadudiinisadonoundiuug
iliAannseduradane g Aifoadaaldun
monocyte, lymphocytes TWEFIILAZRAY
cytokines @149 FaNa1IT796U IL-1 uas TNF
wannnilnavhifeemsussanudulaiad
) fa’on‘::ﬁulﬁ’maﬁtﬁaquaamﬁamﬂms
WRADBNYEY adhesion molecules UNAILTAN
N NTH nyzegunIiNIIUYDY procoagulant
proteins 1¥anniu wazgansrdumMIhIue
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A1 1 Categories and management of adverse transfusion reactions

Type Incidence Etiology

Presentation

Laboratory testing

Therapeutic/Prophylactic approach

Acute (<24 hours) Transfusion Reactiens-Immunclagic

Hemolytic 1:38000-1:70000

RBCs: 1:200-1:17
non hemolytic  Platelets: 1:100-1:3  WBCs

Feverichill,

-accumulated cytokine in

piatelet bag
Urticarial 1:100-1:33 Antibody to donor

plasma proteins
Anaphylactic 1:50000-1:20000 Antibody to donor

plasma proteins includes

IgA, C4

Red cell incompatibility

-Antibody to donor

Chills, fever,
hemoglobinuria,
hypotension, renal
failure with oliguria,
DIC (oozing from IV
sites), back pain, pain
along infusion vein,

anxiety

Chills/rigors, fever,

headache, vomit

Utticaria, pruritis,

flushing

Hypotension, urticaria,
bronchospasm, local

edema

-Clerical check

DAT

-Visual inspection {plasma-free
Hb or methemalbumin)
-Further tests as indicated to
define possible incompatibility
-Further tests as indicated to
detect hemoiysis (LDH, hilirubin,
efc.)

-R/Q hemolysis

{DAT, hemoglobin)

-WBC antibody screen

-R/O hemolysis
(DAT, hemoglobin}

-R/O hemolysis
(DAT, hemoglobin}
-Anti IgA, IgA quantitative

-Keep urine output >100 ml/hr with fluids and

IV diuretic (Furosemide)

-Analgesics

-Pressors for hypotension (low dose dopamine)
-Hemostatic components (plateiets, cryo, FFP}
for bleeding

-Antipyritic premedication
-Leukocyte-reduced blood

Antihistamine treatment or premedication
May restart units slowly after antihistamine if
symtoms resolve

-Feet up position

-Fluids

-Epinephrine

-Antihistamine,

-Corticosteroids, beta-agonist,

-IgA-deficient blood

ACE = angiotensin-converting enzyme ; DIC = disseminated intravascular coagulation ; DAT = direct antiglobulin test; Hb= hemoglobin ; IV = intravenous ; IGIV = intravenous

immunecglobulin ; LDH = lactate dehydrogenase ; RBC = red blood cell ; WBC = white blood cell
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1smImatinmsimmdisgalni

falasHauazinIalfansiu IL-8 Waz MCP

aneae

3. manszduszvundadaveaiaen (Coagulation
activation)

Guanuaufiiau-uandvafineniwang
n3ze% Hageman factor (Factor XIi) W active
vrlwhemsdudusansuumadiiiuanien
WUy Intrinsic pathway #“anain Factor Xlla
aznyzguIruy kinin WWldi0u bradykinin
Fro1l¥naeaiioavsnuan (vasodiiate)
FaiwarnWanuaulafindiaud anszeu
LﬁmﬁammLLa:t-ﬁaﬁtﬂaqmamﬁaﬂiﬁ’aﬁoua:
W&l tissue factor Manurfiataun TNF, IL-1,
IL-8 waz complement components #1499 #3t)
m‘ms‘i’maaﬂm‘fﬂmmi{munmjummﬁ’juﬁwao
\daaluszuy Extrinsic pathway dafinaly
Li"ia's:uummioﬁwam‘ﬁaagnm:ﬁu‘lﬁvhmuaa‘m
nnuasIFBIT U Nt adunsiEns
aahq'i‘]o'f'"iQﬂ':mnﬁ@mm’:zﬁﬁﬁauﬁ'sauﬁuﬁﬂmu
yndsdnasliluntzusifien (Disseminated
intravascular coagulation, DIC) ganaliiig
winFanwdn A g fa

1. faustaufiudruruningaaulu
wapadaauuialdni bitiiaifaradaaly
waoldns (Aailalioa doundu (tissue
necrosis) [TuHIlaMe lane wissuenne
aandian

2. insltldsuuasiadumegdmin
mudiiaafeauszmmgaiioai i
unszusBanaataoad dnalwliauniata
mmﬁoéfﬂmatﬁaﬂvﬁavxqﬂLﬁaﬂ‘lﬁLﬁaﬁmmma
wianaaaifaadnue adudagdmantéun
Fibrin, platelets, factor V U8 Factor VI
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3. DIC ilfndunIzduszUURABRULGaN
(Fibrinolytic system) ¥nl#iAan1sa3na fibrin
degradation products (FDPs) U3unannany
“ ol L [ 7] [ *) l‘: [ A = o
Falnatounauiugmeinurmiudiinusadonls

X2 . oa

{negative feed back) nydiidavinlvaqu
g lunsuisanvandaaitiag

qﬂﬁ"lunaﬁtﬁmm‘Q’ﬂwﬁaﬁma:ua:

]
r

m’mﬁﬂﬂnﬁmaﬂaﬁnﬂﬁﬂﬁrgﬂwﬁtﬁaﬂaaﬂu
878726199 wiadunaiuiieadiuaanaiy
a of woa - [T
soudunldidaanTosaniafulion uaz/
H“iaﬁuﬁ'uﬁtﬁaﬂiﬁaaaﬂu'\naumuquvl.&i‘lﬁ
Q’ﬂmﬁmﬁﬂm'z: HTRs 3nazwuindl
ansfanuazlaneindisiays Wunavn
Uifsurvetiaudiau-usudvadiuszinig
aiinauNSINUA Sn1InTzduIzunen g
' r
U TMANNANETITINGY anaphylactoxin,
vasoactive amines, kinin, cytokines L@iriauLAEL
Y [V o -
whlanun lensfifenwinasnnmsitbnm
hemoglobinuria gsuniwazifia hemolysis
atgnauniuied wadaldtlafonalnuas
wm‘ﬁa‘%‘sé’andﬂﬁwﬁuuﬁw:Lﬁu*i'lmmq
a v & oA . e
28910718939 9 uduwfiannamaes e
1. anuaulafiadr Mlvdliumtan
J‘ ™ F-1 N c:
Mesalavasas § renal blood flow §1a4d
MITUVBITLANR
2. daiannudulaiadiuszienme
dnsuiledliasdiunisiie vasoconstriction
WalRumuaulaia nMIMadusInaoaRon
P - - ® v A A
Aundulduazuiwfinly dlvidabafla
aLRon laitunuuaz¥in1¥iAq tissue necrosis
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3. Buaudiau-uaudvadinouwdndg
L'ﬂ’ﬂmm:ﬁﬂag@nmﬁatﬁa‘lm inlszant-
MW TRYE I TARRAR

4. fnaussoniiuan DiIc 1 llinzda

1@ tissue necrosis LALTWITW

§n9IANBBIMIRA HTRs tazms1Hms$hn
{Frequency and treatment)
aﬁ@‘mauﬁmd?aiwﬁuhay;ﬁlﬂi:mm
1:38000 fdaT@tuUszunne 1:1,000,000
tindadrwauniisvenieafilely waniu
$a1u89 ABO incompatibility LIunan nn1s
anmdaundauasiianziguuimmasulng
MMAMERaNaRIeTaIl fURulenanT
(Clerical human errors) laiaziiluEasdiaaan
%a:{ﬁw'lwaamﬁuﬁaarm Founstiinuas
fudiznavveafea vsgzﬁa@l MIULHDALES
miliiRaalunadin msinzians vianslw
WaaRaautdudu nariduiosf s
{Aadwidonindu mistransfusion Lald
mismatch G3ad1anaainiasvasnny
Hawaramunaiauaziia lddasin agaols
ﬁmmﬁmmnwaﬁﬁ@\ﬁ‘ugﬁauﬁauﬁm‘guuwuaz
faole FaviudslinasbitAseuianaie
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115215 uN137iN97% (standard of operation
procedure, SOP) atigalau Huumalid
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TaRaNMaLR:TUANMIWA 1Y BNuaNueI
Lﬁalﬁ’tﬁﬂqmmniuazﬁmﬁau‘la
fviumsmsi et wiue nariin
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tubolar necrosis d9lalivinas atsfifdas
Wasuuwanamsinmlng Jusu wieana
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renal blood flow 111 Dopamine lwanaen
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AlE STl e

#n3ui3esas DIC uas bleeding
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Aureiuruly FFP, platelet concentrate,
cryoprecipiate AHF Satfluuneanas fibrinogen
war factor VIII wwtslvdrilaiguadnsenme
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