


آماده سازی فرآورده های 

خونی و بیماران 

برای تزریق



WHOLE BLOOD
خون کامل





كاملتزريق خون 

ABO&Rhسیستمهمگروه از نظر 

استگيرنده الزامي با 



Rh-compatibility
 It is highly desirable to transfuse only Rh-

negative red cells to Rh-negative recipients

 a 30% risk for immunization to Rh(D)

 particularly important for women of childbearing 

potential

 risk for hemolytic disease of the newborn in 
subsequent pregnancies



Routine pretransfusion 

ABO and Rh (D) typing

screening for unexpected 

red cell antibodies



Pretransfusion Testing

 The most critical step is proper collection 

and identification of the recipient blood 

sample

 The most common cause of an acute hemolytic 

transfusion reaction is misidentification of 

the sample or patient

 policies and procedures



pretransfusion samples 

 should be labeled at the time of phlebotomy

 by comparison with the patient’s permanent identifier

 at least two unique identifiers

 The date of sample collection and the identity of the 

phlebotomist

 when the patient is unknown, a unique identifier must be 
assigned, throughout the course of transfusion



Samples for pretransfusion 

 should be collected no more than 3 d

unless the patient is not pregnant or transfused within 

the preceding 3 m

admission on the same day as elective surgery

may be collected during a preceding outpatient visit

must be retained until at least 7 days after each 

transfusion



anamnestic response

 Results of current testing should be compared 

with records of the previous Testing

 Clinically significant antibodies may 

become undetectable over time
but may cause delayed hemolytic reactions

 a history of a clinically significant red cell 

antibody should be honored by providing only 

antigen-negative red cells for transfusion



Any discrepancy in current testing or 

disagreement with previous records 
must be resolved
before pretransfusion testing can be concluded.







in immunosuppressive disease or 

therapy 

may lack expected 

isohemagglutinins

Newborns

weak or absent isohemagglutinins, 
may not be present until 6 m of age

weakly expressed Rh(D) antigen



Recently transfused patients 

may show a mixture of 

circulating red cells
 if they have not received ABO-identical units

 transfusion of platelet concentrates or 

immunoglobulins

Unexpected red cell antibodies can be 

acquired passively



blood type cannot be concluded

 In urgent situations

group O red cells and group AB 

plasma is usually safe



If antibody identification tests 

cannot be completed

a medical judgment must be made 

regarding the urgency of transfusion and 

the risk for incompatibility

 It may be desirable to issue red cells 

lacking antigen specificities that 

cannot be excluded, if available.



Crossmatch

 The final step of pretransfusion

compatibility testing

final check of ABO 

compatibility

detection of unidentified 

antibodies



Two components of Crossmatch

Major cross-match
 between the recipient’s serum or plasma and 

donor red cells

Minor cross-match
 between recipient red cells and donor or 

plasma

 usually unnecessary



direct agglutination

(immediate spin)

In the absence of unexpected 

red cell antibodies, can be 

performed
 A drop of donor cell suspension is mixed with 

recipient serum
 centrifuged immediately

 Examined for hemolysis and/or agglutination



Important events 
in compatibility testing



Unexpected red cell antibodies 

 If the antibody screen is positive, antibody 

identification tests should be performed

For clinically significant antibodies, 

antigen-negative cells are selected for 

cross-match

the cross-match should be performed 

by antiglobulin technique



a history of prior antibodies

Previous difficulties in blood typing, 

significant adverse events to transfusions, 

and special requirements for blood 

products should also be reviewed

 selection of antigen negative component

cross-match by antiglobulin technique



the antibody is clinically significant

Antigen negative blood should be 

crossmatched regardless of the strength of the 

antibody

 The units may be typed:

anti-D, -C, -c, -e, -f, 

anti-Fya, -Fyb, anti-Jka, -Jkb,

anti-K, anti-S and -s 



the antibody is not clinically significant

Crossmatched compatible units at the 

antiglobulin phase

If the quantity of serum is limited, the units 
may be typed:

anti-A1, -Lea, -Leb, Lua, -M, -N and -P1



the antibody reacts at the antiglobulin
phase but is not clinically significant

Crossmatched compatible units; or the least 

incompatible unit, if cannot be found

 HTLA antibodies (Ch, Rg, JMH, Csa, Yka and McCa), Bg

(leukocyte-related), anti-Sda

 If the quantity of serum is limited, the units may be typed 

for selecting units: anti-A1, -Lea, -Leb, Lua, -M, -N and -P1



the antibody to a low frequency antigen

Reagent antiserum is not available

By anti-Cw, -Jsa, Kpa and -Wra

Selection is not difficult



so-called computer crossmatch

An alternative for ensurance of ABO 

compatibility

at least two determinations of the recipient’s 

ABO group

at least one on a current sample

Computer system



Requirements 

for 

Implementati

on of the

Electronic 
Crossmatch



Preoperative Crossmatch Protocols

 a type and screen–only protocol for elective surgical 

procedures that do not routinely require transfusion

Blood orders for elective surgical procedures 

requiring transfusion are set at a level that reflects 

actual usage patterns for a given operative 

procedure

preoperative blood ordering guidelines (maximum 

surgical blood order schedule), periodic review & 

revision



Goals of 
Preoperative Crossmatch Protocols

much more efficient blood inventory 

management

reduction in the 

crossmatch/transfusion (C/T) ratio

a minimal turnaround time



Some blood bank laboratories 

still choose to perform a full 

antiglobulin crossmatch for all 

transfusions, 

regardless of history and

pretransfusion testing results



emergency release
of blood components  

may be indicated in urgent situations 

ABO compatibility is the first 

priority
Antibodies to other blood group antigens are 

of lower priority

typically do not cause acute hemolytic 

reactions









documentation of the 

medical order
for emergency release of blood 

components should be 
obtained



 accurate identification of the component and 

the intended recipient is essential

 two unique recipient identifiers

 comparison with a permanent identifier

 unit identifier on the blood container

 The ABO and the Rh type on the unit label

 expiration time and date

 two qualified individuals

 The physician’s order

 the patient’s consent



A
physician’s order is required to 

prepare, dispense, and 

administer blood
components.





Optimally

venous access should be established

The selection of location and type of 

access depends on:

Volume

Timing

expected duration of transfusion 

therapy



venous access 

Peripheral access with an 18-gauge 

needle or catheter is sufficient 

Smaller catheters may cause hemolysis

Central venous access

high-volume administration

 long-term therapy



Administration of all blood 
components 

a filter to retain clots and particles 

(170-260 μm)

a drip chamber

a means of controlling the flow rate

a microaggregate filter for 

aggregates of fibrin and debris



avoid admixture of the blood 
components with solutions

 Normal saline is the preferred solution

 Calcium-containing solutions should be 

avoided, precipitate clotting

 RBCs should not be administered with 5% 

dextrose, hypertonic saline, or hypotonic saline, 

cause hemolysis.

 Medications should not be added to blood 

components



Transfusion Administration

 the blood component unit should be inspected for:

 signs of contamination

clot formation

bacterial growth

 Particulates

 change in color

 gas formation

 clumping of cellular elements



the blood component unit should 

be inspected for:

signs of contamination

clot formation

bacterial growth

 Particulates

 change in color

 gas formation

 clumping of cellular elements



blood-warming 

device





blood-warming device

the risk for cardiac arrest

faster than 50 (100) mL per minute for 30 

minutes

may be desirable to administer 

refrigerated blood components (RBCs or 

plasma)

a visible thermometer

an audible alarm



should never be warmed

by the use of 

 tap water

conventional microwave ovens

any other nonapproved warming device





The desirable rate of administration 

depends on the patient’s:

 blood volume

 cardiac status

 hemodynamic state

Except for urgent resuscitation



the transfusion should 
be started slowly

subsequently, the administration rate 
may be increased



in first 15 minutes

administration is started Slowly: The 

desirable rate of is 2 mL/min

 The patient should be carefully observed

 severe reactions may manifest after a 

small volume:

hemolysis

Anaphylaxis

sepsis



During transfusion

vital signs should be checked

at regular intervals

any suspected reaction should 

prompt:

interruption of the transfusion

immediate investigation







it is desirable to complete 
transfusion  

a red cell within 2 hours

a platelet or plasma within 30-60 min

Any transfusion within 4 hours

 risk for volume overload may require slower 

administration

 If the time exceeds 4 hours, smaller-volume 
blood components should be provided



pressure infusion device

high flow rates are required

Resuscitation

surgical situations

care must be taken to avoid 

mechanical hemolysis or air embolism

FDA-approved 



Neonatal And 

Pediatric 

Transfusion



aliquots of a single unit

can significantly reduce donor 

exposures

For a premature infant with an 

expected ongoing transfusion 

requirement

until outdate



greater risk

CMV infection and GVH disease

Premature

low birth weight infants



Exchange transfusion of the 
neonate for hyperbilirubinemia

 Usually if the total bilirubin is greater than 25 mg/dL

 Relating the total bilirubin to hours since birth is predictive of 

kernicterus risk

 A two-blood volume exchange reduce:

 the total bilirubin by 25%

 the fetal red cell mass by 70%

Whole blood or RBCs reconstituted with 

compatible plasma to Hct of 45% can be used



Dose response: 

an average adult (70kg):

increases Hb by 1-1.2 g/dL

increases Hct by 3-4%

Infant:

10-15 ml/kg to Hb increment of 2-3g/dL



Packed Red Cells
متراکمگلبول قرمز 

Red Blood Cells



Stored: 1-6° C 

Shipping: 1-10° C 



Dose response: 

an average adult (70kg):

increases Hb by 1-1.2 g/dL

increases Hct by 3-4%

Infant:

10-15 ml/kg to Hb increment of 2-3g/dL





Packed Red Cells))گلبول قرمز متراکم 

 تزريقسرعت:

 ساعتميلي ليتر در 150-300در بالغين

 ساعتميلي ليتر به ازاي هر كيلوگرم در 2-5بچه ها در

 تزريق همگروه

 سازگار از نظر سيستم ياABO  گيرندهپلاسماي با



ABO compatibility 

whole blood must be of identical

ABO type to the recipient

Red blood cells, plasma and 

platelet concentrates need to be 

compatible but not necessarily identical



Transfused red cells must be 
compatible with recipient antibodies

Transfused plasma must be 
compatible with recipient red cells





ABO-incompatible hematopoietic
progenitor cell transplants

 They will change their blood type

 Transfused red cells should be compatible with 

both donor and recipient isohemagglutinins

 Transfused plasma–containing components 

should be compatible with both donor and 

recipient red cells

 Current and expected future typing results 

should be considered



leukocyte-reduced 

components



leukocyte-

reduced 

RBC





“Fourth-generation” filters
remove 99.99% WBCs 

“Pre-storage” 
Done within 24 hours of collection 

May use inline filters at time of collection (apheresis)

advantage of preventing accumulation of cytokines

better process control

“Pre-transfusion” /bedside

Certain apheresis devices



Platelet 
Concentrates
(PC ) (Random Donor Platelets)

(Single Donor Platelets)





Platelet concentrates 

visibly apparent red cells, can cause 

alloimmunization



Platelet concentrates 

should elevate the platelet 

count by about 5000 /μL in a 

adult

a typical therapeutic dose for an adult 
is 5 or more PCs



Pooled Platelets

 To achieve a therapeutic dose in adults, platelet 

concentrates are pooled

 by transferring the platelet concentrates into a 

transfer set, while not to contaminate the ports

 An approximate dose is 1 unit per 10 kg of 

patient body weight, yielding pools of 6 to 10 

platelets



Pooled platelets

pooled using an open system must be 

transfused within 4 hours

prepooled platelets can be stored for up 

to 5 days

the integrity of the container is not 
compromised 



Plateletpheresis
(single-donor platelets)

 a typical therapeutic dose for an adult patient

 HLA matched – for those with HLA antibodies 

 Leukocyte reduced





Dose and response in an average 

adult: 1 hour posttransfusion

one PC should increase the platelet 
count by 5 – 10 x 109/L

 PCs are usually administered in pools of 6 units

a pool of 6 PCs should increase the 
platelet count by 30 – 50 x 109/L (20-40)

A single PP should increase the platelet 
count by 30 – 50 x 109/L (20-40)





Rh antigens 

are not present on platelets 

contaminating RBCs with Rh antigens 

(platelet concentrates have <0.5ml RBC, 

apheresis platelets have <2ml) 

Consider Rh prophylaxis with Rh 

incompatibility in females



ABO compatibility

plasma compatibility in non–ABO-

identical

ABO antigens are expressed weakly on 

platelets

ABO incompatible platelets may result in 

lower posttransfusion survival, usually not 

significant



ABO compatibility

 Transfusion of high-titer isohemagglutinins in 

apheresis platelets can cause an acute 

hemolytic reaction

high-titer incompatible (>1:200) aphresis

platelets are not transfused

neonates, small blood volume, ABO 

incompatible plasma should be minimized 

– ABO compatible platelets only

– or reduce the plasma



the goal of platelet transfusion 

 levels above 50,000/μL

ensures hemostasis

but may take longer than normal

a target of 100,000/μL

ensures no delay in hemostasis

the standard of practice

 bleeding in critical spaces, retina or CNS



Platelet refractoriness

Failure to achieve

an expected 

platelet count increment

after platelet transfusion

on two or more occasions



CCI indicates

only the adequacy of a platelet 

count increment

in relation to the number of 
platelets transfused

not indicate that an adequate platelet 

count has been achieved





corrected count increment (CCI)

CCI <7500 at 1 hour

CCI <4500 at 24 hours

immune refractoriness: inadequate 

platelet increment at 1 hour 

nonimmune refractoriness: 
adequate CCI at 1 hour but the platelet count by 24 
hours may be back to baseline





immune causes

HLA antibodies are the most common cause

class I antibodies are common in:

previously pregnant

transfused with non–leukocyte-reduced blood 

components

Antibodies to platelet-specific antigens are 
rare



nonimmune Causes of 

refractoriness

clinical causes bleeding, splenomegaly, DIC, 

fever, infection

product-specific causes (ABO incompatibility; 

older products)

poor storage of some platelet units

Drugs: antibiotics, heparin, antiplatelet agents 

(clopidogrel, tirofiban), quinidine, and 
antithymocyte globulin, Amphotericin B 



1. Leukocyte reduction has been 

shown to effectively prevent

2. Strategies for selection of 

platelets 

➢cross-match–compatible platelets

➢Defining the patient’s HLA antibody 

specificities & selection of antigen-

negative donors





Fresh Frozen 
Plasma
پلاسمای تازه منجمد







For the bleeding patient

A dose of 10 – 15 ml/kg should 

roughly increase factor levels by 

20-30%. 

In an adult, a dose therefore is 

about 4-6 units in most patients



plasma transfusion

may have to be repeated every 3-4 

hours

Effect is transient and limited by the 

T1/2 of factors. 

Further therapy is guided by clinical 

response and PT/PTT measurements 



for nonbleeding patients

 PT or aPTT less than 1.7 times the midpoint of the 

reference range

an INR less than 1.7
 no change in bleeding risk

 no benefit by plasma transfusion

 For maximal hemostatic effect, plasma should be 
transfused immediately before an invasive procedure









Plasma has 

ABO 

antibodies, 
so must be ABO 

compatible with 

recipient.

Rh compatibility: 
Not an issue. 





Thawed plasma

not used within 24 hours may be relabeled 

can be kept at refrigerator for up to 5 d

 Some loss of FVIII and FV

 Product is liquid already, use without delay

 okay for most patients and clinical settings

 trauma patients

 surgical patients with unexpected blood loss



Cryo precipitate
کرايوپرسيپيتات



CRYOPRECIPITATED 

ANTIHEMOPHILIC 

FACTOR







(  کيسه)معمولا يک واحد 

بدنکيلوگرم وزن 10-۷ازاء هر به 

.تجويز می شود

 ميکرونی تزريق شود1۷0-260کرايو بايد از طريق فيلتر استاندارد.



Exchange transfusion of the 
neonate with HDN

 antigen-negative red cells and plasma (for oncotic 

pressure and bilirubin-binding capacity) are needed

 Red cells must be compatible with the maternal 

antibodies

 Reconstituted whole blood, prepared by combining 

RBC and compatible FFP to a desired Hct (50%), is 

commonly used

 Whole blood may be used if available



PATHOGEN 
REDUCTION



PATHOGEN REDUCTION

 great progress has been made in reducing the 

risk for transfusion transmitted diseases

 Remaining risk:

Multiple diseases that may be transmitted by 

transfusion; No FDA-approved screening tests

new transmissible diseases



diseases that may be transmitted 
by transfusion

 No FDA-approved screening tests

Babesiosis

Dengue

Chikungunya



strategies to inactivate 
contaminating microorganisms

heat and solvent-detergent 

process

Intercept Blood System (IBS)

Mirasol PRT System



heat and solvent-detergent

highly effective against viruses, 
including HIV, HBV and HCV

disrupts the lipid envelope of viruses

▪ Not ineffective against non-lipid-enveloped 

viruses

▪ not applicable to cellular blood components



heat and solvent-detergent

Albumin

coagulation factor concentrates

immunoglobulins



Intercept Blood System (IBS)

for platelets and plasma

 Psoralen compounds intercalate between bases 

of RNA and DNA and, when exposed to UV light, 

form covalent cross-links that prevent replication



the Mirasol PRT System

for platelets and plasma

 Not available in the United States

 Riboflavin, used in the Mirasol PRT system, causes 

strand cleavage of nucleic acids when 
activated by UV light



the Mirasol PRT System and 
Intercept Blood System (IBS)

 Both reduce the risk for broad ranges of viruses, 

bacteria, and protozoans, but not against prions

 Both require exposure to light, their applicability 

to RBCs is limited

Only for platelets and plasma
 Both preclude the need for irradiation to prevent 

TA-GVHD


