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HEMOLYTIC  TRANSFUSION  REACTION

• In 2011 the incidence of an acute hemolytic 
transfusion reaction resulting from ABO 
incompatibility was 1:1200 to 1:190,000

• Intravascular hemolysis occurs when there is a 
direct attack on transfused donor cells by 
recipient Ab and complement

• Such reaction can occur from infusion of as 
little as 10 ml of blood





Signs and Symptoms

• The clinical consequences are very serious but quite variable. 
Factors include :
1- volume of transfused blood
2- number of antigenic sites on the cell membrane
3- activity of the reticuloendothelial system
4- properties of the Ab ( concentration & ability to activate 
complement )

• A sample of plasma that contains 2 mg/dl of Hb is faintly pink 
or light brown.  When reaches to 100 mg/dl the plasma is red 
and when reaches to 150 mg/dl  hemoglobinuria is occurs.

• Lab tests :
serum haptoglobin
plasma & urine Hb
bilirubin
direct  antiglobulin ( can confirm the presence of hemolysis )





direct antiglobulin test



Treatment 
• Blood & urine samples should be sent to the laboratory
• Blood bank should check all paperwork & lab tests should be performed :

- direct antiglobulin test
- repeat compatibility testing
- repeat other serologic tests
- U/A for hemoglobinuria

• Renal & coagulation system are affected
• ARF : Hb in the form of acid hematin precipitate in the distal tubule and is 

inversely related to the volume of urine flow & its PH
• Maintain U/O > 75 ml/h by IV fluid & diuretics
• Crystalloid to maintain the CVP between 10-15 cm H2O + 12.5 – 50 g 

manitol or diuretics ( furosemide )
• Alkalization of the urine 
• DIC: RBC stroma is severed releasing erythrocytin , which activates the 

intrinsic system of coagulation
• Lab tests: Plt , PT , PTT ( baseline values for subsequent compare )
• Hypotension : result from activation of the kallikrein system ( plasma 

kininogen is converted to bradykinin , a potent vasodilator)





TRANSFUSION-RELATED ACUTE LUNG INJURY (TRALI)

• The common cause of transfusion-related fatalities
• TRALI is a noncardiogenic pulmonary edema
• Clinically appear 1-2 hours after transfusion & are in 

force within 6 hours
• Fever, dyspnea, fluid in the ETT , severe hypoxia
• All blood components , especially FFP
• Treatment : stopping the transfusion & critical care 

support
• Most patients recover within 96 hours
• Risk factors: higher IL-8 ,liver surgery, chronic alcohol 

abuse, shock, higher peak airway pressure during 
M.V, smoking, positive fluid balance







DELAYED HEMOLYTIC TRANSFUSION REACTION

• The transfused donor cells may survive well initially, but 
after a variable delay ( 2-21 days ) they are hemolysed.

• Occurs in recipients sensitized to RBC Ag by previous blood 
transfusions or pregnancy

• In which the level of Ab at the time of transfusion is too 
low & RBC destruction occurs only when the level of Ab is 
increased after secondary stimulus

• Often manifested only by a decrease in the post 
transfusion Hct

• Jaundice & hemoglobinuria can occur and can cause 
impairment in renal function, but only rarely lead to death

• Are in the Rh & kidd systems rather than the ABO system

• Not be preventable, because pre transfusion testing is 
unable to detect very low level of Ab





NONHEMOLYTIC TRANSFUSION REACTIONS

• Usually are not serious and are febrile or allergic

• Fever may be the first sign of a hemolytic 
reaction or of bacterial contamination



1- Febrile reactions
• Symptoms : chills, fever, headache, myalgia, 

nausea, nonproductive cough,
( less common : ) hypotension, chest 
pain, vomiting, dyspnea , pulmonary
infiltration in CXR

• Caused by pyrogenic cytokines & intracellular 
contents released by donor leukocytes

• Use of leukoreduced blood lowered the incidence of 
febrile reaction

• Direct antiglobulin test can differentiates a hemolytic 
reaction from a febrile reaction

• No clear consensus exist on whether the transfusion 
should be determinate





2- Allergic reactions

• Can be minor anaphylactoid or anaphylactic

• An anaphylactoid reaction is clinically similar to 
anaphylaxis, but it is not mediated by IgE



A- anaphylactoid reaction

• Most are minor & caused by the presence of 
foreign protein in the transfused blood

• Symptoms: urticaria with itching (most common)
facial swelling (occasionally)

• Transfusion does not need to be discontinued

• Treatment: antihistamines







B- anaphylaxis

• Symptoms: dyspnea, hypotension, laryngeal 
edema, chest pain, shock

• caused by the transfusion of IgA to patients who 
are IgA deficient & have formed anti-IgA

• Occurs very rapidly, after transfusion of only a 
few ml of blood or plasma

• Patients who experience these anaphylactic 
reactions can be given transfusion with washed 
RBC 





OTHER NONINFECTIOUS RISKS

• The term NISHOT ( non infectious serious 
hazards of transfusion ) includes all 
noninfectious complication



1- transfusion-associated circulatory 
overload ( TACO)

• Refers to an excessive administration of blood

• Risk factors : 
- cardiopulmonary dis.
- renal failure
- extremes of age (especially infants)

• Decrease the rate of transfusion & diuretics 
may be helpful





2- transfusion-related 
immunomodulation (TRIM )

• Blood transfusion can suppress the immune 
system because of circulating lymphocytes



3- microchimerism

• Refers to more than one cell line in an 
individual organism

• Donor lymphocytes may persist in a patient

• It is associated with pregnancy , transplant , 
and trauma

• Out-come is not known



4- post transfusion purpura

• Refers to recipient alloantibodies attacking 
donor platelet Ag 

• Treated with IV immunoglobulin





5- hypotensive transfusion reaction

• Activation of the coagulation pathway 
activates production of bradykinin & allergic
reaction



6- transfusion-associated graft-versus-
host disease ( TA-GVHD )

• Refers to transfusion into an 
immunocompromised host

• Is an extremely serious & fatal problem





8- alloimmunization

• Only 2-8% of recipients who are chronically 
transfused develop RBC alloantibodies



9- iron overload

• It is the results of chronic transfusion therapy

• Iron deposits into vital organs

• Fatal liver or heart dysfunction , or both , can 
occur
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TRANSFUSION-TRANSMITTED 
INFECTION

• The use of more sensitive screening tests and 
changes in transfusion medicine practices has 
made these infectious risks quite rare







avoidance of unnecessary transfusions 
will be the most effective way to 
reduce complications of blood 
transfusions !

avoidance of 
unnecessary 

transfusions will be the 
most effective way to 
reduce complications 

of blood transfusions !
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