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Weak D or Du phenotype

weak Rh gene

D and C in trans position

mosaic or partial D





Shelf Life of Red Cell Products

CPD:                 21 Days

CPD-A:             35 Days

Adsol(AS-1):     42 Days

Nutricel(AS-3): 42 Days

Optisol(AS-5):   42 Days
 SAGMAN,saline,adenine,manitol,glucose



RED BLOOD CELLS 

PRODUCT
 Whole blood

 Packed RBC

 Washed RBC

 LR—RBC(leukocyte reduced red blood cells)

 Irradiated blood

 Fresh blood

 Frozen RBC

 Rejuvenated blood (PIPA)





Standard filter

Platelet shaker

Blood 

warmer



Blood specimen from 

umbelical cord,wharton jelly



Blood component warmers
Most patients can receive blood components at the 

temperature provided from the Transfusion Service

Provider. 

Indications for using blood warmers include:

• patients with clinically significant cold auto

agglutinins

• large-volume rapid transfusions

• exchange transfusions

• plasma exchange for therapeutic apheresis in

adults

• intrauterine transfusions 

• trauma situations 

• the patient rewarming phase during

cardiopulmonary bypass surgical procedures.









Red cell 30-minute rules
If you have a delay in starting the 

transfusion remember:

< 30 minutes out of controlled storage

The pack can be returned to the Transfusion 

Service Provider or remote blood 

refrigerator. Complete the

return date and time in registers.

> 30 minutes out of controlled storage

Still wanting to transfuse the patient?
The pack may be kept at the patient’s 

bedside but transfusion must be completed 

within four hours

from the time of removal from storage.

Not wanting to transfuse the patient?



LR-RBC

Trim effects





TRIM 



WASHED RED BLOOD CELLS
 Washing removes most plasma 

protein,and cell debris composed of 
WBC & platelets

 To prevent allergic reaction to 
plasma proteins

 To prevent anaphylaxic reaction in 
IgA and Haptoglobin deficient 
patient

 To prevent febrile non hemolytic 
reaction

 Safe blood for PNH patient

 Shelf life up to 24 hours in 
4C/Closed system

 Washing does not make 



Irradiated blood
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Swirling test 

means that 

platelet are 

alive  





Platelet 

Apheresis



PLATELET APHERESIS
FDA guidelines include a proscription on the collection of 

apheresis platelets from a donor who has ingested aspirin or 

piroxicam (Feldene) within 2 days of donation. Standards for 

Blood Banks and Transfusion

Services (2014) also require that the use of platelets from a 

donor taking “medications known to irreversibly inhibit platelet 

function shall be evaluated.” Finally, donors who have taken 

thienopyridines, such as clopidogrel Plavix) or ticlopidine 

(Ticlid), are deferred from apheresis platelet donation for 14 

days after the last dose (donors must have a platelet count of at 

least 150,000/μL in order to donate. They can donate as often 

as twice per week,. A donor cannot donate more than 24 times 

per year.



Transfusion of One unit of 

platelet concenterate/10 kg 

increase platelet by 50000 per 

cubic millimeter if no 

bleeding,no sepsis,no ITP,no

splenomegally and no fever



Corrected Count Increment

(CCI):

1 Hour CCI<7,500 1)Alloimmunization

2)Autoimmunization

24 Hour CCI<4,500 1)Sepsis

2)Fever

3)DIC



If 8 random

bag 5.5 x10*10x8=4.4 x 

10*11





Rogam or anti RH immunoglobulin

ANTI D or ANTI RHo(D)

300mcg,1500

ITP,,immunologic 
thrombocytopenia purpura



FFDNA(free fetal DNA)



Compatible plasma
Plasma components should be compatible with

the patient’s ABO group. Group AB plasma may be 

used for all patient ABO groups and may be 

transfused without regard to RhD .group o patients 

are universal recipient of all plasma groups.

Specialised warming equipment is used for

thawing plasma components. Thawing should

only be performed by the Transfusion Service

Provider and typically takes around 30 minutes.



FRESH FROZEN PLASMA

Shelf life at -18C is 12 months

After thawing it is fresh for 24 h at 4C

Infusion of 10-15 cc/kg to stop bleeding by 

increasing 20% factors level

To stop bleeding in liver disease 

Rapid reversal of warfarin effect

Blood grouping

Glass point



Cryoprecipitate Transfusion

Factor VIII deficiency, factor concentrate 

unavailable, and bleeding or prior to surgery von 

Willebrand disease, factor concentrate 

unavailable, and bleeding or prior to surgery

Hypofibrinogenemia (fibrinogen <100 mg/dL) 

and bleeding or prior to surgery

Factor XIII deficiency and bleeding or prior to 

surgery

Uremic bleeding (DDAVP preferre

Topical fibrin sealant (commercial .Thawed 
cryoprecipitate is stored at 20 to 24 C and 
expires within 4 hours of pooling if it is pooled 
in an open system, or within 6 hours for single 
units.



Cryo dosage for factor 8

one unit factor 8/kg=2% 

increase level

for example 70kg hemophilic 

patient needs to increase level 

from 10% to 50%

20U/kg=40%,,70x20=1400
1400 100=14 cryo bags

Each unit of cryo contain 100 U fantor 8 and  250 mg 

fibrinogen











TACO
It is well known that transfusion can precipitate

acute pulmonary edema caused by volume 

overload. Patients >70 years and infants are at 

greatest risk, as well as patients with 

compromised ability.to regulate fluid balance 

(eg, those with congestive heart failure and 

end-stage renal disease. S3 gallop, jugular 

venous distension, elevated central venous 

pressure, dyspnea,· orthopnea, new St-

segment and T-wave changes on electro-

cardiogram, elevated serum troponin, .and 

elevated brain natriuretic peptide (BNP).

Radiographs may show a widened 

cardiothoracic ratio inaddition to pulmonary 

edema. A posttransfusion-to-pretransfusion

BNP ratio of 1.5 yields a sensitivity

and specificity >80% in TACO





Transfusion-Related Acute Lung

Injury(TRALI)
TRALI is clinically similar to acute respiratory

distress syndrome (ARDS) but usually resolves

within 96 hours. Clinical signs and symptoms of

TRALIi  include fever, chills, dyspnea, cyanosis,

hypotension, hypoxia, and new-onset or worsening 

bilateral pulmonary edema." A dramatic transient 

neutropenia or leukopenia may also be observed." 

Symptoms arise within 6 hours of transfusion, with most 

cases becoming evident within 1 to 2 hours. All plasma-

containing components, including whole blood, RBCs, 

platelets, cryoprecipitate,

and Fresh Frozen Plasma (FFP),have been

implicated in TRALI' Transfusion volumes as

small as 15 mL have led to TRALI'There is no method to 

predict which patients will develop TRALI.Donors 

whose collections are linked to cases of TRALI are 

permanently deferred







Kerley B lines

appearing as short, horizontal 

lines in the lung periphery, 

perpendicular to the pleural 

surface. They represent 

thickened, edematous 

interlobular septa, often seen in 

conditions like pulmonary 

edema due to heart failure.













Hemolytic transfusion reaction
Specific signs/symptoms:

a) Fever and chills

• Most common presenting symptom (> 80%)

b) Back or infusion site pain

c) Hypotension/shock

d) Hemoglobinuria (may be first indication of hemolysis 

in anesthetized patients)

e) DIC/increased bleeding (also important in 

anesthetized patients)

f) Sense of “impending doom”







Signs of hemolytic transfusion 

reaction

















HYPOTENSIVE REACTIONS
If  hypotension occurs, the transfusion should be discontinued and

intravenous access maintained. The patient should be positioned with

head down and feet elevated (Trendelenburg position), and isotonic fluids

should be administered. Pressor support is indicated only if  the hypotension is 

severe and refractory to intravenous fluids.

The cause of  transfusion-associated hypotension has not been established 

definitively. However, the condition is most likely due to the release

of  bradykinin through activation of  the contact pathway of  coagulation.

Some reactions have been associated with angiotensin-converting enzyme

(ACE)–inhibitor drugs in the recipient and/or the use of  leukocytereduction filters.

ACE is the major enzyme that breaks down bradykinin in

the circulation. Some bedside filters, particularly those with a net-negative

surface charge, appear to cause activation of  kallikrein and cleavage of

high-molecular-weight kininogen, which results in the release of  bradykinin



































Intrauterine transfusion



کومبز و کراس مچ



Direct coomb,s test
DATs are useful in workup of:

a) Transfusion reactions

b) Autoantibodies and autoimmune 

hemolytic anemia

c) Hemolytic disease of the fetus/newborn

d) Drug-related hemolytic anemia

e) Antibodies vs. recently transfused 

antigens

f. Positive DATs, however, are nonspecific, 

and are seen in up to 15% of hospitalized 

patients



Direct coomb,s test
DATs are useful in workup of:

a) Transfusion reactions

b) Autoantibodies and autoimmune 

hemolytic anemia

c) Hemolytic disease of the 

fetus/newborn

d) Drug-related hemolytic anemia

Positive DATs, however, are 

nonspecific, and are seen in up to 15% 

of hospitalized patients,IVIg infusion



Crossmatch 

Donor RBCs 

(washed)

Patient serum

No agglutination ~ compatible

Agglutination ~ incompatible





Criteria of  blood transfusion 

for Autoimmune hemolytic anemia





http://www.vandaclick.com/
http://www.vandaclick.com/




Blood volume for exchange 

transfusion






















