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Whole blood 1 unit ===  Platelet Concentrate 1 unit

4

>5.5x10" platelets in
50 - 70 ml of plasma
3 days

ingl nor platel
Single donor platelets Platelet concentrate
1 Donor ) l

> 3 x 10" platelets in

+ Henry’s Clinical Diagnosis & Laboratory ~ 300 ml of plasma
Management By Laboratory Methods. chapter 3 days

35 page:669-684, 2007
OS5 0 59 =¥ 335 908 alssan sl 23 ¥4



b S h u') 183 Yo Ao o.»)..S Js
)aub)l"gum)ouawuul.wwb O‘;O.m
el sigosl 5wl ©jyg0 ol e yo. 6)9)‘4 s
.ég.w oo lasiw!
9 Sl 00lG i 295 A el 30 B9y 3 cewlio jou
93l CCT anwlxo U1y 3955 4 Slo 4o Fewl olgh oo
L d..‘>|9 & 4 &b s SO Glp Floyo 590 SO Y goro.d g0
S,ylo jle el
S g g Koo JOBese—Newer pauiy CSM w2ty po Gy
2O (oo ] 3811y Syl g ySee jO VeveeFueer o) 8l

1-Text book of Blood Banking and Transfusion Medicine, by Sally V.Rudmann
chapter14 page:370-396, 2007
2-Henry’s Clinical Diagnosis & Laboratory Management By Laboratory Methods. chapter
35 page:669-684 ;2007
3-Blood Banking andTransfusion Medicine;Hillyer;p:326:2007

O 3 0339 =¥ S g g plesas (sla 3l



P wdgh s de 4y Sy giumgang

P|t< 20,000 O)‘Q &.ﬁ) )Lo.q 45@)9.«0 yo—

:1y2 b comlod lolodl slil Uy 631 pies & e yo%
PIt<40,000-50,000

3955 srr9>g CNS L 4l 63595 ©yge Hou
SN o lee S cde 4 S5

Plt<100,000

Henry’s Clinical Diagnhosis & Laboratory Management By Laboratory
Methods. 2007 chapter 35 page:669-684

u\.SJ)J bj..jj —u.u.\yj;i}}&h r‘"‘“"‘“ﬁ L) Lﬁugm\



)O )f.o O)‘Jo.; QW&&‘ ITP)O \MS)L ‘5.1)}3'25:-
JB8 (53 Yo W0
)Q’)E('

HIT(Heparin InducedThrombocytopenia)
bl HLab 5 Wilgi oo <M 32,5 TTP

Henry’s Clinical Diagnosis & Laboratory Management By Laboratory
Methods. 2007 chapter 35 page:669-684

O 3 0339 =¥ S g g plesas (sla 3l vY



Random Donor Platelet

Volume 50 — 70 ml
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Single Donor Platelet

Volume ~ 300 ml
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Contains : at least 85% of original red cells

WBC < 5 x 10° ——>  Prevention of

( Leukocyte depleted
red blood cells )
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Indications for Leukoreduced Blood
Components

1-Reduce rate of recurrent febrile
nonhemolytic transfusion
reactions (FNHTRs)

2-Reduce rate of HLA
alloimmunization among
hematologyoncology patients
3-Reduce rate of
Cytomegalovirus transmission
to susceptible recipients

Blood Banking and Transfusion Medicine;D.Hillyer;Second
Edition;2007:Table 26-1;Page:361
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Transfusion safety

ABO compatibility rules

(3 Patient = Recipient
—
A B s 0
A Yes No Yes No
. B No Yes Yes No
Red blood -
cells - AB No No Yes No
Do;lor' - (o) Yes Yes Yes Yes

- Henry's Clinical Diagnosis & Laboratory Management By Laboratory Methods. 2007

- chapter 35 page:669-684
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Transfusion safety

ABO compatibility rules

gJ ;--t. Patient = Recipient
A B A | 0
A Yes No No Yes
| | | No Yes No Yes
plasma =g Yes Yes Yes Yes
boor B B No No No Yes

+ Henry’'s Clinical Diagnosis & Laboratory Management By Laboratory Methods. 2007
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ABO& Rh ¢,155Le (sloloall g

slew 95 095 5k 0,8 JoulS sl 0091 3
BRI
A A0 A,AB
B B,O B,AB
AB A,B,AB,O AB
(0 (o) A,B,AB,O
Rh- POSITIVE | Rh-POSITIVE, N/A

Rh-NEGATIVE

Rh-NEGATIVE | Rh-NEGATIVE* N/A

Handbook of Transfusion Medicine. D.Hillyer. 2001
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Figure 6 Check the compatability label or tie-on tag against the patient’s wristhand
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* Adminstration Rate:>50ml/min
for 30 min in Adult
>15 ml/kg/hr in Ped,..

*Exchange transfusion of a
newborn
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Suggested Infusion Rate

03,1 3 ol Jub!
Red Blood Cells| 150-300 mi/hr 2-5 ml/kg/hr
Fresh Frozen
Plasma(FFP) 200-300 ml/hr 60-120 ml/hr
Platelets 200-300 ml/hr 60-120 ml/hr

Cryoprecipitated | As rapidly as

AHE tolerated As rapidly as tolerated

Granulocytes 75-100 ml/hr 65-100 ml/hr

AABB Technical Manual ;2008; page 620
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-Bradykinin mediatedHypotension
-Sepsis
-AHTR
-TRALI
-Other Causes

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

*The source of the bacteria can belonor
blood, . or

*Numerous gram-positive and gram-negative

organisms can occur:Staphyloccus aureus,
Klebsiella pneumoniae, Serratia

mar cescens,Pseudomonas and Staphyloccus
epidermidis.

Technical Manual ABB16TH,Chapter8;p:256;2008
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Bacterial Contamination

Bacterial sepsis;

Incidence :Pooled RDP :1/700
1 Unit of RBC:1/31,000

Rate of bacterial infection/contamination

IS higher with platelets is because they are
stored at room temperature and the units
are generally pooled between 6 and 10
donor units.

Technical Manual ABB16TH,Chapter8;p:256;2008

Blood Banking & Transfusion Medicine;Sally v.rudman;Second
Edition;page:407;2005
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Bacterial Contamination

Presentations:
Fever
Chills
Tachycardia
Hypotension
Shock

The patient may also develo|C and
acuterenal fallure.

Technical Manual ABB16TH,Chapter8 & 27;p:256-729-730;2008
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Laboratory evaluation
in Bacterial Contamination

*1-Visual examination returned component:
-COLOR CHANGE
-BUBBLES

*2-Gram’s stain on returned
component

*3-Cultures on returned component & post
transfusion specimen

Technical Manual ABB16TH,Chapter 27;p:719;2008
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Bacterial Contamination
MANAGEMENT

Other products from the same donor can be
guarantined

*Return clamped blood unit& tubing attached
for culture

Collect blood samples for blood culture
Broad spectrum antibiotic therapy

Clinical Guide To Transfusion ; Canadian Blood Service ;July2006
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Bacterial Contamination

PREVENTION :

*Inspect all blood products for visual evidence
of contamination

*The first 40 ml of blood collected is diverted
In a pouch to reduce risk of transmitting
organisms from skin

Technical Manual ABB16TH,Chapter 6;p:192;2008
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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
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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.

Hemolysisensues

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

Bradykinin increases capillary permeabillity and
dilates arterioles, both which causéypotension

u\s.;i).i bj..jj —u.u.\yj;i}}&h r‘azm;xu L;QJ:\L\ \Y ¥




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 damageoccurs for several reasons, blood flow
IS reduced because of hypotension and renal
vasoconstriction, free hemoglobin can cause a
mechanical obstruction, and IfDIC occurs fibrin
thrombi can be deposited in the renal vascular

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

nleeding

Technical Manual ABB16TH,Chapter 27;p:725-
728;2008
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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
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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
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Direct Antiglobulin Test (DAT)

*To determine If there i1s 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
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Additional laboratory evaluation
iIn AHTR

*Antibody screen on pre and post
transfusion specimens

*CROSS MATCH should be repeated with

pre and post transfusion specimens using
IAT

*Serial Hb-LDH-Unconjugated bilirubin
measurment

Technical Manual ABB16TH,Chapter27;p:723; 2008
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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
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Therapeutic Approach

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

*Analgesic( may need morphine)
*Low dose dopamine

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

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

*Improper shipping or storage temp.

* Using small needle size
* Improper use of blood warmer

* Bacterial contamination

Technical Manual ABB16TH,Chapter27;p:728; 2008
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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 haveitching, swelling, and a
rash as a result of histamine release

Technical Manual ABB16TH,Chapter27;p:730-733; 2008
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Therapeutic/Prophylactic Approach

*Antihistamine,treatment or
premedication(PO or V)

*Transfusion restart slowly after
Antihistamine If symptom resolve

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

This occurs in :

*Pts with hereditary IgA deficiency

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

Dyspnea, Bronchospasm, Hypotension,
aryngeal edema,\Wheezing,stridor, and
shock

Technical Manual ABB16TH,Chapter27;p:730-733; 2008
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Laboratory evaluation
In Anaphylaxis

*-Perform quantitative IgA test

*-Perform Anti IgA

Technical Manual ABB16TH,Chapter27;p:718; 2008
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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

O 3 0339 =¥ S g g plesas (sla 3l

Y¥.



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 to30% of PLT transfused

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

Blood Banking & Transfusion Medicine;Sally v.rudman;Second
Edition;page:401;2005
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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
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Febrile Reactions (FNHTR)

TREATMENT:

*Antipyretic

(Acetaminophen, no aspirin)

Technical Manual ABB16TH,Chapter27;p:729-730; 2008
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ransfusion-related
acute lung injury (TRALI)

Definition :
* Acute Onset
* Hypoxemia
O2 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
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ransfusion-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
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Transfusion-related
acute lung injury(TRALI)

Etiology:

1-The antibody-mediated model (Ab to HLA
Class-HNA)

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

uLSJJ.: oj..jj -u».\&/j;:}}«z r‘azm..}u L”SIAJ:\L\ YYY



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
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ransfusion-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
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ransfusion-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

*710% patients require mechanical
ventilation

*In-hospital mortality : 5-10%
Technical Manual ABB16TH,Chapter27;p:733-735; 2008
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ransfusion-related
acute lung injury (TRALI)

Prevention :

No universally agreed approach to donor
management

1-It 1s 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
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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
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Treatment:
Stop transfusion
Upright posture
Oxygen therapy
IV diuretic (furosmide)
Phlebotomy
Prevention:
* Administer transfusion slowly
(1ml/kg/hr)
* Use of diuretics
Technical Manual ABB16TH,Chapter27;p:733-735; 2008

-Blood Banking & Transfusion Medicine;Hillyer;Second
Edition;page:684;2007
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S :mmary of the Signs and Symptoms Typically Observed
 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)

X, typical symptoms; x, symptoms sometimes observed; GI, gastrointestinal; FHNTR, febrile nonhemolytic transfusion reaction; TRALI,

transfusion-related acute lung injury.

-Blood Banking & Transfusion Med|cme,H|II§er,Second Edltlon,page 677;Table 50-1;2007 L o¥
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Did the patient develop

Yes
Acute hemolytic
FNHTR
TRALI
Bacterial contamination
(Sepsis)

~

fever?

-

J

.

No
Allergic
Anaphylactic
Hemolytic,
FNHTR or

TRALI

How high did the temperature rise?

<2°C

Consider:
Acute hemolytic
FNHTR
TRALI
Bacterial contamination
Concomitant clinical factors

~

/

O 3 035 -0 35 508 e (sla Ol

>2°C

-

.

Typically seen in
Bacterial contamination
(Sepsis)
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When did the fever present?

Immediately/at start of transfusion
Bacterial contamination —
Concomitant clinical

factors

2N

During or at the end of the transfusion:
*FNHTR
Bacterial contamination
Acute hemolytic
TRALI
Concomitant clinical

AN

/ Several hours after transfusion:
FNHTR
Bacterial contamination
TRALI

Concomitant clinical

\ factors /
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1-Technical Manual ABB:16TH:;2008

2- Blood Banking and Transfusion Medicine. D.Hillyer. 207

3- Henry’s Clinical Diagnosis & Laboratory Management by
Laboratory Method;21 Edition,2007

4-Clinical Guide To Transfusion ; Canadian Blood Serwe ;July
2006

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

2005
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MANAGEMENT ALGORITHM OF TRANSFUSION

TRAINED NURSES

ADVERSE REACTION IN HOSPITAI S

1. STOP TRANSFUSION

2. CONTACT WITH PHYSICIAN AND
REPORT THE SIGNS & SYMPTOMS

3. COMPLETE ADVERSE REACTION

\ 4
LEVEL | 0
LEVEL Il 8 Hours

J

24 hours

48 hour

v

HAEMOVIGILANCE
DOCTORS

CONSULTANT
PHYSICIAN

HAEMOVIGILANCE
CENTRAL OFFICE

FORM of TRANSFUSION

1- EVALUATE ADVERSE REACTION &
GUIDE THE NURSES

2- COMPLETE THE REST OF

ADVERSE REACTION FORM

3- DETERMINE THE ETIOLOGY

4- CONSULT WITH CONSULTANT
PHYSICIAN IF NECESSARY

5-FAX THE FORM TO
HAEMOVIGIANCE OFFICE

1- DETERMINE OR CONFIRM THE
ETIOLOGY OF ADVERSE REACTION

1- ANALYSE THE REPORTED ADVERSE
REACTION AND ISSUE THE RESULT TO
HEALTH MINISTERY

2- DETRMINE CORRECTIVE ACTION FOR
PRVENTION OF ADVERSE REACTION

3- SUPERVISION FOR CORRECTIVE

O 3 0 503> s sy’ ACTIONS
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Whole Blood 106

Packed Cell 176

FFP 03

1 PLT (RD) 36
PLT(SD)(2&10 ) 211
PLT(SI§1)(4&10 ) 411
Granulocyte 517
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® Blood Transfusion
Center
O Hospital
Hemovigilance center
*Main Hemovigilance
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