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TABLE 35.5 Transfusion reactions.

Reaction Temporal relationship Severity

Acute transfusion reactions

Acute hemolytic 0—24 hours Mild—severe
Anaphylactic 0—1 hours Severe

Febrile 0—4 hours Mild
Hypotensive 0—1 hours Mild—moderate
Metabolic complications 0—4 hours Mild—moderate
Septic 0—6 hours Mild—severe
TACO 0—6 hours Mild—severe
TRALI 0—6 hours Mild—severe
TAD 0—24 hours Mild

Chronic transfusion reactions

Alloimmunization Days—months None—severe
Delayed hemolytic Days Mild—severe

Iron overload Years Mild—severe

TA-GVHD Week—weeks Severe

TTIs Days—years None—severe

Abbreviations: TACO, Transfusion-associated circulatory overload; TAD, transfusion-associated dyspnea; TA-GVHD, transfusion-associated graft-versus-host
disease; TRALI, transfusion-related acute lung injury; TTIs, transfusion-transmitted infections.

Source: Modified from Table 60.1 of Goel, R., Tobian, A.A.R., 2019. Overview of adverse events and outcomes after transfusion. In: Shaz, B.H., Hillyer, C.D., Gil, M.R. (Eds.),
Transfusion Medicine and Hemostasis, third ed. Elsevier, Cambridge, MA, pp. 380.
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3- Henry’s Clinical Diagnosis & LaboratoryManagement by
LaboratoryMethod;21 Edition

4-Clinical Guide To Transfusion ; Canadian Blood Service

5-Textbook of Blood Banking & Transfusion Medicine; Second Edition; Sally
v.Rudmann;



G:'_\AQJJ&AQJLLA

© SUsAS A lailind (s sa) gt

o (riag e pals

9 Al S jidia g Al g) lalB) g iy jlat rugi e
UJLAJJ

el dajle 1y (s o

AHTR -

FNHTR -

ATR -

TRALI -

TACO -



) 5L o) STy S b e0,9T 58 b (ye3 TS il o 1)+ dgu
NS (0 420

a b gL,..:‘,aJt_g.x;Lmhh d.u.a.:‘g.’:-ht_m}'.ﬁh d-lLu.v.lég.I).i'-b u.n.a).su
...‘rg.-.-.n.qb gué'}b)s.nb.ml gs.‘? Y

S 5 (Sl Scidged STy o) oy 41 S pe SiiSTg S g alis
Gl o A A YolS yol gl 50 sl ySoe ndS Lionnd S Tg
(i)

=Blood Transfusion Therapy., Phsician Handbook 2002,
Chapter 5



Gy bl wols oyl by ailis g pode
Hiigd ol Hlew o 49>

LA i o DA 3 090 pdle
L eladl 3535 - -
D oo ot s e 3 38—
ay U Ao A O yO—
- o -

o l- Eahc
N okas 00—
G (S 333 yuu—
Bpw— 0L G5 e 0 boyS bl

3_1,3_ JJ ‘J"b

Clinical Guide To Transfusion ; Canadian Blood Service

:Chapter10;p:82-111;July2006



)l e = SB9S T o e

E3%- Ol rs Sl
&l yauwl- (650 g0, 550) L2
oS el S - 09 L GBIl e Lid cdl-
&3 Jlwl- a.e‘;:.fa-'*—
(SeS e g e =
o
(o Jn:l <l ,_HJJ__'_.“— o)
(53915385 10! ;--e.5 +
-

J‘Jd‘ &Jjﬁ)ﬁ&ﬂ‘—

Clinical Guide To Transfusion ; Canadian Blood Service
;Chapter10;p:82-111;]July2006



Jubgd pus jlo Ho mMe

hanud i O

- O

55 )L I b g5 i cdl- o
}l}d‘ &J }J )ﬂ.‘u— @)

2152 Sz 55 S piss Ghal3il- O
Gl - (g, SU-0O

Gi9l - gy dI- O

Clinical Guide To Transfusion ; Canadian Blood Service
;Chapter10;p:82-111;July2006




eSS gog0l 9

DS gl Gl ps em @5 ol sl STy

e Q__,'I)__,L:__, sl asls QL,.S.,_‘ CJI).a:LE:_‘; S|

O BuF 9 e a8 )5 sax Wb gl sl
.aa)f asie Cde U adgie




S i Ololadl

P 6oed wlboludl

Ao Jlo p b (G059 pmee (510 oSS by 95 &2, &b

b e due S

095 A )Og2 g0 Wloicinme 4 agd bjlew Cogr wul
)‘Ul.u;o.binuP:U( 3‘_}59'- L.Mu‘aa-)a‘b)ﬁ

A 090 Jlow & i 0,50 00,5153 &, i

wllee Sips 4 e

O SSb 4 b

Qo )lyol g g Mgei-(yeS @2,F Sew 9 dumS JLu)
05 SSb @ as)le 9895l oy low







Hypotension
58 3l ool & slows L Cyg0y0 @
Prestorage s (ygaml yilad oS g
Wl )| ot gl 1 Faig S (s gl 2 52
S amlite 6l Sy el L @
9 plawil b

ENDNOTES:

@ “(TACO): Transtusion Associated
Circulatory Overioad

© *(AHTRY: Acute Hemolytic Transfu-
sion Reaction

© “(FNHTR): Febrile Non Hemolytic
Transtusion Reaction

@ *(TRALI): Transtusion-Related Acute
Lung Injury

REFRENCE:
® Technical Manual AABBI6TH;
2008

© Blood Banking and Transfusion
Medicine. D.Hillyer. 2007

© Clinical Diagnosis & Laboratory
Management by Laboratory
Method; 21edition, 2007

@ Clinical Guide To Transfusion;
Canadian Blood Service; July 2006

TRALI
203l gty 255U 5391yl
Carnrp T 5 oA i ks sla03351,5@

TACO
3392y9 dml Lyl sy iy @
bl Sy 3 pme p 3,31, TmI/kg/hr
BLF e Sy lealiinl i g0 0 @

Anaphylaxis
HNoudang olawdly o3 591 )3 5lelizul @
Al ge 1GA 34005 )z 395 45 (sloarislaal
IgA Deficiency L ol;les 5o
L) sz Jol slaed yoi 9 5l e3lizul @
g (gt JUF-)( b Jlayi 52 )Y
3590 AL Sa! &5 llaws 53 Lewsdly i
e e il 5l 3
S8 3 Jeols (395 lbodyglyd jf aliz ! @
Sylyl

el Sk ke (+ T1)AT2YTAY (1) AT OXTAY (gla oy S L S g 2 393y S50 3 ATAL - sl 308

OAdlejl Cuslgs >
Bradykinin Mediated
Hypotension

HE S ger fSTy 3, @
A el 390 bS] L @
g placit il

TRALI*

SyPpladly oy
s oudplon! oS yadae Slelal @ £l @
03 Ly b el dd)le e iy,
(5 Caand p3 00z lgs)
Sl K 4y 4 i b el s @

Bradykinin Mediated
Hypotension

.o < P75y — e j— Y )
(Angiotensin Converting Enzyme Inhibitors)
ETS-PP TR VERCI-UNIREEL gpuav JSeTY
ORVLASl e 595 B il e 0@
D9 g 40y Saigig ol Slasle 52925 g Y
P el K 90 50 Slaldl L @
- Sggn ploxit

‘,@ts
O lis

Bacterial
Sepsis

Anaphylaxis |

hulojl Cuwlgys

Ll ) 0319, @
Chest x-Ray ®
*WBC Ab Screening ®
SRS 33 (i JpalS (50 T (5 R 54).
oaitin o 3 St 1390 33 g 00 S
bl wis b (il 42 dule 5oL B 395
FOW]
WBC Cross Match ®
B ol 35150 5 1 59 Sales el
RERPY]

TACO

Chest x-Ray ®
TRALI 5,@

Other
Causes.

Sapelly glay>

g o plovl S yaidee Sloladl & gl | @
03% 32,7 b 503 4 yle jep 50 by
(55 Canad 33 00 azdigi)

PN P SCppeS G RETRA Y )

TRALI
Lo le> ey @
ot (S g0t )30 33 oy 551 @
W 3 lge 53 (gemiy SIS @
3510 il 1 S 503 30 g2 NS
A a3 15 Uik il 33T 455

PO

TACO
Al Cunadg 53 sl 015 51 3@
Py oS ®
Sy 192 @
G S a2 ] oy gald 4 LS @
(0 gllae S5y 5

Anaphylaxis
oy o751 @
O g S @
Trendelenbergcuess ,3 lom ;313,13
Sy Slulep e
(48 3923 5390 9) Gralind 1 @
P S 4 4 b (i 595 Do @

S oglar 535 30 36 ¥ 3 ggad i 137 005 ke

oyon Jloisl oM gy

oy pai
L g Sl i (595 5Lt pdly et
Sy
e Jlem 95 32,5 Ll o 5 LB 0 @
o aile 9> JUS )50 2 )lg slaailiy
g e S5
A sl 5 e LS Sl as 0 @
Ve=Te alS S 9 9 0392 oy 390 Cal 3
oy b s L8 501 0902 a0 loe
S0 Bl ke Cd & Sl b 9>
e gn i 55
by ST 50,55 Do 53 g L hals
335 oo d by AlolBd (9> 2 1lad
a3l 4RI T 95 )23 il ailis @
50 et e 33,550 b 595 3235
ez e

olyed Jlais! pide
P50y38 P AT 4y iy oD s

shpeileis ke

Sy

Oidlej] el

SxPelly ol

e

Syl 495, @

Sl 95 G 1@
el

L e @

lap sol; 031 vy 031y S @
S

Bl g @

AHTR
BB 3550y PRSI E 93y 5l 520 20
309> G e 4 95 S 3 g Gl e
el 1390 s s g 03,918
g dogd B 3 Sl g 555 s @
0331 GuF AR 9 093 30,5 3 U o>
. o
S st 63513 535 g s i @
Sy 13 0230 b (595 dame 30 Chillnn 9 395
S 05918 5 95 S 33 b g 095

o>

S R s 8391 3 a2 I Laabl @
abyiye lan s 3255

o 93 amigi 3057 3 S sl g 621 @

Bacterial Sepsis
Samy e 1 555 ) S a5 S e @
Loy a3 g Ky adi oMo 5985 el ya oM
O35 G5 Sy sl 9 395 S S,
P 508 agf 03,513 30y el 20 @
FoFe 0559 Lasidl b S 3550 9 aslw ¥
g JalS aiads

FNHTR
209 Gy ) Jed sl sl @
FNHTR ,L S sl b olens
sl Py slmesgl 8 sl @
Prestorage leukoreduction Loyas

Minor Allergic Reaction
ol e 5>yl oaalinnn (T (315 @
& Gl syt (9% $2550 5 B RIS

iyl 1y 0501 ks STy ol

39 @235 31 Jmed Wty il 3l 03liins! @
285925 (paelinmad 1 (390 A S0
ol Kt 55500 S5 1 ST 3150 53 9
Al oS SaS

39 04542 RBC 3 < jlooliz ! @
BTy Bl 5115 e &5 53,10
Spled dgeogary JBL g ;)% S50
43858 53 el (S 983 gmi g b
o351 3 1 iy o3kl 3923 (1L 39
50T o STy oS il e 51 o adaiand
i e 2315 gy

ALl S ads Oleladl
S AL gl sl £ by Sune i) @
By jlan L9e 53,AB0 ol ) @
e e s 20 (195 Gigai S| @)
98 Gga S 9 13 5gan 3929 gtz
e ) DATSLSlesl 85 9 53 Sl s
B g (59, 32 DAT plonil ioasio amais Jyua>
(30,5 3!
Sl gud (s g 3153 g Sl )| @
AHTR
Jo8 digai 59) » ABO-Rh Sliulejl 1,55 @
Aoy 3954 95 daS' 9 305 1 g
PR PPCS R N WS R B S ]
«sei 59,) Cross Match, Ab Screening
(09> @7 g JS
JRCE SIS FRRRRCY B WS T S
95 34y jl4w digei 53, LDH 4 Bilirubin
PP e
Bacterial Sepsis
Gl gl sl Wi (395 wigai Jlw )| @
05 5l K5 5 0>
Sy 031 8 Sl cls @
X S ogen 25y 0,0

FNHTR
R dgen 559,08
Just oyl s, @
3Ll 5,4 WBC Ab Screening ®
P 10 Bt 53 Galesl o (i Syl
o ol B

alojl Cunlgdys
Minor Allergic Reaction

3 w3 baasgs 23ubalon! oS yiuhe Colalall
09 315 b ye s ad)le 595
o 5 (oIS 3 3253 ol o (95 315 2dad @)

Sl e plite 3 5598 J 5 O

ol Jlo 3 JybonanSaZ s 5 59 yaoman (A0S
O A 5 335 80,8 g Sine 19 )25 @
0351 9L 3 03 99,8 (gt ) S92 40 Siins w4297
(al 0 35 103,90 ot &y ron0
213! e 5992 A 5 liaalel @
A Dty L g s kS ity e @
S S b e Sy (99 pllae @
s> Kb 59 S T @
313 093 Wigeim (93 B0 et 3 S S| @
09 b4 4o )le £9dy 5l Jlow 5l i
Sl eaBaid )T 5 150 slaesgld 3,5 )l ery €
09> Sl dagi 4l 591 e D g a3 U et
9,f ol

AHTR

(BUN § (i1 55) 4l 3,50as sy @
3 i e 4t (653 03009 Bii g J 5 @

Sy 3 Slasle Saf & TM/kg/r
°
s Ll e o @
SopatslS gen 3923 S 5 )I,;v,.,,.:

L 1

leolizul g law (PT, PTT, PlT,UFIBRINOGEN)
353595 3)lse ) FFP gl 5 ok slass ol 5
(opamilSail 3515 S y9u0 9
Ll puglfpas ADH) dges oo oy @
(gl g s g gy e
oSyl s pslisen s 2 @
S sl 15O

Bacterial Sepsis
hdillgiy Sig (i 192 @
3 EiS alil > a5 b W (95 4T D392 @
o5 sl S,
Sl 839 bii> @
o
DIC y miiil y

FNHTR

(el giali il Sl (59,15) yped 3 s0liz ol @
(Camtl £ 408 (32 ym])

T ©39033) el 33 M 5 5 ok e @
(pllae i3y

3055 S35 2291 3 ALFNHTR 3 ¥senaoy @
FNHTR ;5 355 40lol) Ldiasl 3 lga 5 50 30 )5 jai
Cantady llan Sy ity (S § 0Bl g0 S 3590
STy, alesr e plant liulef i g e 2lly
Ol b b g dyen
(95 plowl o ) 9 lre Sy Wt 9 339

el g 33 9

S92l oloyd
s ol o iis Slell 4 gl @)
095 3,7 b a3l 4 e Gy 53 by
(o ot 53 00y digi)
ol K 4 drgi b Slaladl 5 @

Minor Allergic Reaction
ey (53 5ol (el S 51925 @
035 325 a8 5 s 45D (195 355 401 @
ey i 1 0 A5y GBSl (gt
T pguigd 3| a8 (Pt 35 &S 90 2
T e e ]

+hBbo3,S 1S58 9 0300 g2 oy 4 ey
b o e plad 45 &5 i s 0 Ao €
olyah Sattunns @D plaw bl 9 3,513

sl Jlais] widle g by yo5

a5
42500 Glimse 4 o )2 4y Pl
R Al Sy 423 5 it 915 e
(325 3 Jb 01> 4259)
olej i el YF DB 10 wilys < AHTR @
Dy bl 3255
U 095 guy b 5 FNHTR 5 @
A3l g0 BT 193 3255 pladl | g Cas LY
aloliaele g uBacterial Sepsis @
S9N 357 0L 9307 Jan AUy
Jela s wdle 9,5 TRALL 15 @
P 3 e Vgane g 39 g0 03 393 3,5
Al 0 e £955 a3 3l acls FA-AF

ol o e piMe
Loy il 35 @
sl (gl 130 e @
RSl
b K5 53,556 @
W dah 333 iy 3,0 @
39l 1558 e 53 530,095 @
g il £ 305 @

Sidged STy 3, ¥ ¥
(w5 osass) DAT 20l @
baluglgad o) @
Jost 539 23,5 s alajl @
39 L3 diged (59, 2 (ABO-RN)
R B

doyi
b o 2 fae P oS adle L 1)
AHTR, TRALI 5l 5 055 30,5 b
TA-GVHD, Bacterial Sepsis

O BT e s g Pl ys SalB Y
el o 2 33 s 1 48,5 5 sy
Aol Bl 4 alov! S gimns ool 4
4 jlent 152 51 390 a2 9 P
& iy 21 g 039 e Sy 2aies
Al o Laia 5

olyon Jloisl oM
4y )5 9 0| @
(Wheezing) ;5. 55,5 5@
S el sl 345 @
Rregeao] ]
Gk jgo & S b o e 55 0 @
iialy
lsp slael, 031 @
i S5 @
Gl (318 o> 1@
e 5501 STy 53 ke it NS
Al o Gl am sl a2 b (095 305 2
S5 3 pola 3T S TRALL o TS
g e s




> 3105 P 00 o el Gleoyo il oS (ilw ax o) Gl Bl e =

C o ko sl sl 25 e @M U
o1 il 4253 31 e o slod i 39
l-_n.-v:h.!_ @ g ;d.;.; L)u.iﬁ H-"l).h.é‘{.j).l ;5JJE ‘;U{.J}vb ;ug:'r}u..jt.dl

S5 Sy o )0 63 F95 585 (5 oS 9o

ElAsl « g9od

pabls 7 e §98 adle 3 plusSms S

ujg.a.‘:.nl.hml US.-.u.o QJ‘J

o dpaly (3,5 I ey (6 S

ail oo ey 0550 FNHTR jo(0y55 30,5 adgl adad 51 (e aidl) 31,5 aslol)
o ool Gliolel i g Hlow (Sudb Candg —plle Sl Sl 40 Sl
9 320 )Ll @) 5 aolsl ©)g0 )09 alls Sidgen JuiSlys ) ales |
(Dgws plouil jliw 9 pedlae G wu 0l



: e
Bacterial contamination

AHTR

FNHTR

TRALI

Other Causes

il 9550 Olelasl
O3 b a Jloyl g jleas 1 dazme 50l digedy (g5 diges (8,5
O8> SSb A $) 5 Sy (55 S L)
A3 3550 Gl S paild 4 az g L olibe)l Ll sl

Clinical Guide To Transfusion ; Canadian Blood Service
;Chapter10;p:82-111;July2006



* g "’:,‘44

: e
TRALI
TACO

Anaphylaxis

Other Causes

Clinical Guide To Transfusion ; Canadian Blood Service
;Chapter10;p:82-111;July2006



P

ru.'blc adlg.ﬁb ‘_gb‘b nlj ‘n..ﬂ n.:;g.a.a ,m.“:l elj.o.i‘-b ‘ALQ.»:J,@.:‘}LC)JL-«-
¢ o o pj gus by alis b

Ol sl = Ko - a5 Lid Cdl -
dj).,.u —_— - 4 s"".u —Y

15""}['{ t;t’ —T’

O pow 99 31 Gl 03l 55 e S -F

&l sl = g545 -0

L —_— Lﬁ‘)_?

Clinical Guide To Transfusion ; Canadian Blood Service
:Chapter10;p:82-111;July2006



SSS 5T 1y e By
D a 2ad CSe S R
b MBI (g5 SOb @ Ly
e
Anaphylaxis _.sssui
TRALI i,

Other Causes

Clinical Guide To Transfusion ; Canadian Blood Service
'Chapter10;p:82-111;July2006



ol i S5 AT GRSy i

351 FERURY VR FARE |

Ol e (i Wil (pralivand (T 32920

30 gdlee S gyl d A9 Gdo Oyl L e B0y 3 Al
g ol o gl VIT 5l e (Jwgy pdS 45 (Fy90
Clg loyd aylo S gudly bl (6,50 Caodle jlooy
Aol 00 )5 w9 89 0000

plolbl g 51,815 o o plad pgS &5 (g0 y0 428
09> ﬁjfdmbﬁbwbﬂal}.oﬁmpj}k
88,5 LT Sloyo = oles Sloludl g adad louxe

Clinical Guide To Transfusion ; Canadian Blood Service
*Chapter10;p:82-111;July2006



Sgwls b g Slstwnn (155 )LAS mdly ol o o

Polee b Allg wdle Hlow (195 32,3 b b o LA o5 50 # O
o2l a4z )5 15,y el (S5 -0 adile (e JLI 508
el S5 539 009 Loy 3590 Sl g3V (RS gl 45 (35 LAS

4 Pl 085 Jewlo b Jotwaw jLAS 500 0e yio (o)=Y O
N S (o0 5 )0 B2y F 3l B Al slade S

W oys Gy ahad by oud 5T @, 5 P 50 (95 ,Lad Liels ©
30,5 o Byb y alols

Sy 85 B3 gl laa alBoY U (55 LIS Cdl azilin O
bl (o0 7 ke (6,500 (paild Lalad 00,55

- Clinical Guide To Transfusion ; Canadian Blood Service ;ChapterlD;p:82-111;JulyZ006 -

-Clinical Diagnosis & Laboratory Management by Laboratory Method; 21 edition, chapter 35 page: 669-684
L2007



t.Jﬂ";' )LAM : d‘

e

-Bradykinin mediatedHypotension
-Sepsis
-AHTR
-TRALI

-Other Causes

Clinical Guide To Transfusion ; Canadian Blood Service
:Chapter10;p:82-111;July2006



u

b Ub)lﬂ": jap oley g9 o pladl A8k I ey ols




sl sl STy 4 B89 3L 0 ys0 i le )] wloludl
S oo S ye5 JUl

Sr Olalull gads pue b gads Suzme (ow ) -)
g Hlewmil wae g5 digad J Lyl Y
3 Ju wiged Collyam jopdgen o9 g (ool (o) — A
9 32, e
S dzmli Jguan 900,39 DAT Gl LT 41,56 -0
3(&2,55 3 Jod wiges 59, yDAT oLl
- olisbl 10 Sodgan GiiSly 4 S w90 50 -7
5 Ju8 aiged 69,5 o oIS 5 oL BT 5L ,2ABO-Rh
G2 3o
G olS 02 (w2 Sk 50l diged JUu,yl =Y

Technical Manual ABB16TH,Chapter27;p:716-724;2008



Acute Hemolytic Transfusion
Reactions (AHTR)

Pathophysiology:
-Transfusion of ABO incompatible RBC
-Other antibodies
-Transfusion of ABO incompatible Plasma

Incidence:
Acute Hemolytic: 1/6000-1/20,000
Fatal: 1/100,000-1/600,000

Technical Manual ABB16TH,Chapter 27;p:717-728;2008



Acute Hemolytic Transfusion
Reactions (AHTR)

Pathophsiology:

When incompatible blood is given, antibodies and
complement in the recipient plasma attack the
antigens on the donor RBC.

Hemolysis ensues

The antigen-antibody complex activate the
Hageman factor (factor XII), which acts on the
kinin system to produce bradykinin

Bradykinin increases capillary permeability and

dilates arterioles, both which cause hypotension
Technical Manual ABB16TH,Chapter 27;p:725-728;2008




Acute Hemolytic Transfusion
Reactions (AHTR)

Activation of the complement system results in the
release of histamine and serotonin from mast cells
resulting in bronchospasm.

DIC

Renal damage occurs for several reasons, blood flow
is reduced because of hypotension and renal
vasoconstriction, free hemoglobin can cause a

mechanical obstruction, and if DIC occurs fibrin
thrombi can be deposited in the renal vascular

Technical Manual ABB16TH,Chapter 27;p:725-728;2008



Signs and Symptoms of AHTR

Fever

Chills

Nausea and Vomiting

Diarrhea

Hypotension

Flushed appearance and Dyspnea
Chest pain and back pain

Pt is restless, and has a headache

Hemoglubinuria, and possible diffuse
bleeding
Technical Manual ABB16TH,Chapter 27;p:725-




Symptoms under GA

Many signs and symptoms will be masked by
general anesthesia.

Hypotension, hemoglobinuria, and diffuse
bleeding may be the only clues that a
transfusion reaction has occurred.

Clinical Guide To Transfusion ; Canadian Blood Service
;July2006



Extended Testing

*ABO/Rh on pre and post transfusion
specimens

*ABO/Rh on donor unit

*DAT on pre and post transfusion
specimens

Technical Manual ABB16TH,Chapter27;2008



Direct Antiglobulin Test (DAT)

*To determine if there is in vivo RBC
sensitization

*May be negative if all transfused red cells
were destroyed

*If positive, perform monospecific DAT to
determine if it is IgG, C3 or both

Technical Manual ABB16TH,Chapter27;p:723; 2008



Additional laboratory evaluation
in AHTR

*Antibody screen on pre and post
transfusion specimens

*CROSS MATCH should be repeated with
pre and post transfusion specimens using
TIAT

*Serial Hb-LDH-Unconjugated bilirubin
measurment

Technical Manual ABB16TH,Chapter27;p:723; 2008




Management of AHTR

Management has 3 main objectives:

1-Maintenance of systemic blood pressure

2-Preservation of renal function

3-Prevention of DIC

Technical Manual ABB16TH,Chapter27;p:727; 2008



Therapeutic Approach

*Keep urine output >1/ml/kg/hr with
fluid & IV diuretic (furosemide)

*Analgesic( may need morphine)
*Low dose dopamine

*Haemostatic components
(PIT,Cryo,FFP) for bleeding

Technical Manual ABB16TH,Chapter27;p:727-728; 2008



Non immune Hemolysis

*Improper shipping or storage temp.
* Using small needle size
* Improper use of blood warmer

* Bacterial contamination



Minor Allergic Reactions

*Soluble antigens in the donor plasma react
with IgE bound to mast cells causing
histamine release.

*Allergic reactions can cause urticarial
reactions in 1-3% of all transfusions

*The pt. may have itching, swelling, and a
rash as a result of histamine release

Technical Manual ABB16TH,Chapter27;p:730-733; 2008




Therapeutic/Prophylactic Approach

*Antihistamine,treatment or
premedication(PO or 1IV)

*Iranstfusion restart slowly after
Antihistamine if symptom resolve

Technical Manual ABB16TH,Chapter27;p:730-733; 2008



Anaphylactic Reactions

This occurs in :

*Pts with hereditary IgA deficiency

*Ab against C4-Haptoglobin-Ethylene Oxide
Incidence: 1/20,000-1/50,000 of transfusions
Reactions include:

Dyspnea, Bronchospasm, Hypotension,
laryngeal edema, Wheezing stridor, and
shock

Technical Manual ABB16TH,Chapter27;p:730-733; 2008



Therapeutic/Prophylactic Approach

*Trendelenberg position

*Epinephrine(Adult dose :0.2-0.5 ml of 1/1000
solution SC IM , in sever cases 1/10000 IV

*Antihistamines,corticosteroids,

beta-2 agonists

Prevention:

*transfusion of IgA —deficient
components or Washed cellular

components

Technical Manual ABB16TH,Chapter27;p:730-733; 2008



Laboratory evaluation
in Anaphylaxis

*-Perform quantitative IgA test

*-Perform Anti IgA

Technical Manual ABB16TH,Chapter27;p:718; 2008



Febrile Reactions (FNHTR)

Definition:

*Temperature increase of greater than 1 degree
centigrade within 1-2 hours for which no other
cause is identifiable.

*The response occurs in
0.5-6% of RBCs transfused
*Up t030% of PLT transfused

Technical Manual ABB16TH,Chapter27;p:729-730; 2008

Blood Banking & Transfusion Medicine;Sally v.rudman;Second
Edition;page:401;2005



Febrile Reactions (FNHTR)

Pathophysiology:

1-Patients who receive multiple transfusions
often develop antibodies to the HLA
antigens on the passenger leukocytes

During subsequent RBC transfusions, febrile
reactions may occur as a result of antibody
attack on donor leukocytes

2-Generation of leukocyte-derived cytokines
during storage

Technical Manual ABB16TH,Chapter27;p:729-730; 2008



Febrile Reactions (FNHTR)

TREATMENT:

*Antipyretic

(Acetaminophen, no aspirin)

Technical Manual ABB16TH,Chapter27;p:729-730; 2008
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How high did the temperature rise?

<2°C

Consider:-
Acute hemolytic
FNHTR
TRALI
Bacterial contamination
Concomitant clinical factors

N

>2°C

-

Typically seen in
Bacterial contamination
(Sepsis)

~




When did the fever present?

Immediately/at start of transfusion:
Bacterial contamination
Concomitant clinical

factors

During or at the end of the transfusion:

sFNHTR
Bacterial contamination
Acute hemolytic
TRALI
Concomitant clinical

Several hours after transfusion:
FNHTR
Bacterial contamination

TRALI

Concomitant clinical
factors

'\




Transfusion-related
acute lung injury (TRALI)

Definition :
* Acute Onset
* Hypoxemia
02 saturation<90%

*The onset of signs and symptoms occur during or
within 6 h of transfusion

* No pre-existing ALI before transfusion

*No temporal relationship to an alternative risk
factor for ALI

*Bilateral lung infiltration on the

Chest-XRAY

Technical Manual ABB16TH,Chapter27:p:733-735: 2008



Transfusion-related
acute lung injury (TRALI)

Incidence :1/5000-1/190,000 blood and
blood components transfused

*Packed red cells and -Cryo-FFP can
cause TRALI

* 15ml of blood component are
sufficient to cause TRALI

Technical Manual ABB16TH,Chapter27;p:733-735; 2008



TRALI & Two- hit mechanism

Donor Ab & recipient neutrophil
Recipient Ab & Donor neutrophil
* First hit : Neutrophil sequestration and
priming in the lung microvasculature due to
recipient factors such as endothelial injury.

« Second hit: Neutrophil activation by factor In
the blood product(include Ab,bioactive lipids)
that associated with the release of
cytokines,oxidasis & proteases and damage
of pulmonary capillary endothelium




Transfusion-related
acute lung injury (TRALI)

Common symptoms and signs:
Fever
Progressive dyspnea
Cyanosis
Hypoxemia
Hypotension or

Hypertension (rarely)

Technical Manual ABB16TH,Chapter27;p:733-735; 2008



Transfusion-related
acute lung injury (TRALI)

Management :

*Supportive

*Transfusion of the suspected blood product
should cease immediately

* Oxygen therapy

*Mechanical ventilation in severe TRALI

* No diuretics

* Corticosteroids in TRALI: unproven

Technical Manual ABB16TH,Chapter27;p:733-735; 2008



Transfusion-related
acute lung injury (TRALI)

Prognosis :
*Most patients recover within
48-96hr h

*Hypoxemia and radiological evidence of
pulmonary infiltration can persist for 7
days in 20% of patients

*70% patients require mechanical
ventilation

*In-hospital mortality: 5-10%0

Technical Manual ABB16TH,Chapter27;p:733-735; 2008



Transfusion-related
acute lung injury (TRALI)

Prevention :

No universally agreed approach to donor
management

1-It is suggested that donors implicated in
TRALI and who have demonstrable
antibodies should be permanently
disqualified from the donor pool

2-Deferring multiparous female
3-Using male donor plasma
4-Washed blood products

Technical Manual ABB16TH,Chapter27;p:733-735; 2008




Additional laboratory evaluation
in TRALI

1-WBC Ab screening in donor &
recipient
If positve antigen typing may be
indicated

2- WBC cross match

Technical Manual ABB16TH,Chapter27:p:719; 2008



High risk patients are:
Adults >60y & infants

Incidence : <1% of transfusions

Symptoms :

Dyspnea, Orthopnea, Cyanosis,
Tachycardia & Hypertension
D.D: TRALI

Technical Manual ABB16TH,Chapter27;p:735-736; 2008



Treatment:

Stop transfusion

Upright posture

Oxygen therapy

IV diuretic (furosmide)
Phlebotomy

Prevention:

* Administer transfusion slowly
(Iml/kg/hr)

* Use of diuretics

Technical Manual ABB16TH,Chapter27;p:733-735; 2008
-Blood Banking & Transfusion Medicine;Hillyer;Second
Edition;page:684;2007



Table 50-1 Summary of the Signs and Symptoms Typically Observed
 with Different Types of Acute Reactions to Blood and Blood Products

Types of Symptoms
Cutaneous  Inflammatory Pain Respiratory Cardiovascular Gl
Hoarseness Hypotension
Stridor Loss of
Headache Lump in Throat Consciousness
Fever Chest Wheezing Shock Nausea
Pruritis Chills Back Chest Tightness  Tachycardia Vomiting
Urticaria Shakes Abdominal Substernal Pain  Cardiac Abdominal
Erythema Cold Feeling  Site of Dyspnea Arrhythmias Cramps
Reaction Type Flushing Rigors Infusion Cyanosis Cardiac Arrest Diarrhea
Hemolytic X X X X X
Allergic {mild) X
Allergic (anaphylactic) X X X X
FNHTR X X X
TRALI X X X
Bacterial sepsis X X X X X
Hypotensive X X X X
Circulatory overload X X X (hypertension)

(TACO)




Hypotension
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ENDNOTES:

@ “(TACO): Transtusion Associated
Circulatory Overioad

© *(AHTRY: Acute Hemolytic Transfu-
sion Reaction

© “(FNHTR): Febrile Non Hemolytic
Transtusion Reaction

@ *(TRALI): Transtusion-Related Acute
Lung Injury

REFRENCE:
® Technical Manual AABBI6TH;
2008

© Blood Banking and Transfusion
Medicine. D.Hillyer. 2007

© Clinical Diagnosis & Laboratory
Management by Laboratory
Method; 21edition, 2007

@ Clinical Guide To Transfusion;
Canadian Blood Service; July 2006
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TABLE 35.5 Transfusion reactions.

Reaction Temporal relationship Severity

Acute transfusion reactions

Acute hemolytic 0—24 hours Mild —severe
Anaphylactic 0—1 hours Severe

Febrile 0—4 hours Mild
Hypotensive 0—1 hours Mild —moderate
Metabolic complications 0—4 hours Mild—moderate
Septic 0—6 hours Mild —severe
TACO 0—6 hours Mild —severe
TRALI 0—6 hours Mild —severe
TAD 0—24 hours Mild

Chronic transfusion reactions

Alloimmunization Days—months None—severe
Delayed hemolytic Days Mild —severe
Iron overload Years Mild—severe
TA-GVHD Week—weeks Severe

TTIs Days—years None—severe

Abbreviations: TACO, Transfusion-associated circulatory overload; TAD, transfusion-associated dyspnea; TA-GVHD, transfusion-associated graft-versus-host
disease; TRALI, transfusion-related acute lung injury; TTIs, transfusion-transmitted infections.

Source: Modified from Table 60.1 of Goel, R., Tobian, A.A.R., 2019. Overview of adverse events and outcomes after transfusion. In: Shaz, B.H., Hillyer, C.D., Gil, M.R. (Eds.),
Transfusion Medicine and Hemostasis, third ed. Elsevier, Cambridge, MA, pp. 380.







