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1. Immune Hemolytic anemia: Anemia result from 
Ab directed against patient RBC. It includes 
Autoimmune, Alloimmune and anemia induces by 
Drugs.  

2. Non Immune Hemolytic anemia: Hemolysis 
produced by mechanisms other than antibodies.  

 

Classification 





 This AIHA in which the auto-antibody best reacts with red 
cells at 370C, is usually an IgG class, and is usually associated 
with extravascular hemolysis. 

 Pathogenesis: RBC coated with Ig (usually IgG alone or Ig 
with complement or complement alone C3) taken up by RE MQ, 
part of coated membrane loss and become spherocytes then 
permanently destroy 

 

WARM Autoimmune HA:  



 Variable age, more in females.                                              

 Insidious onset of pallor and jaundice with 
splenomegaly on examination.                                            

 Feature of secondary causes. 

 

Clinical features: 



 Anemia, spherocytosis, Polychromasia, reticulocytosis, 
increase bilirubin. 

 Sometimes associated with immune TCP (Evan 
syndrome). 

 Most important is positive Direct Coombs test in all cases.  

 Indirect Coombs test positive in 50%. 

 

Lab.findings 



 Treatment: remove underlying causes, 
corticosteroid, splenectomy, immunosuppression 
and other lines. 









 Here the autoantibody reacts best with RBC in the cold at 
temp. < 370C, typically at 40C. 

 Pathogenesis: 

Ab usually IgM either monoclonal (idiopathic, secondary to 
LPD), or polyclonal (infections), these Abs attach to RBC in 
peripheral circulation when the temperature is cooled. 
Complement fixation occurs and both EV and IV hemolysis 
can occur, but mainly with EVH (in the liver). Complement 
alone is usually detected on RBC. 

COLD Autoimmune HA  



 Patient may have chronic HA aggravated by cold. 

 Mild jaundice and SM may be present. 

 Patient may develop acrocyanosis.  

Clinical features: 



 Anemia, red cells agglutination and features of associated 
disorders. 

 Direct Coomb’s test is classically positive, reveal 
complement alone. 

 Detection of significant cold antibodies by the cold 
agglutinin titer tests 

 

Lab.findings: 







 Treatment: warming, treat underlying causes, 
Alkalating agent may be use, splenectomy not 
usually help 



All immunization results from previous pregnancy, 
transfusion, transplantation.  

To detect occurrence of  Alloimmunization : 

o Previous history of Tx, Pregnancy or Transplant may give a 
clue. 

o Screening patient’s serum for Atypical RBC antibodies. 

Alloimmune HA 



Routs of immunization 

o Normal pregnancy. 

o Normal labor. 

o Abortion, ectopic pregnancy, obstetric trauma. 

o Previous history of transfusion. 

o Without history. 

Present in 2 types : ( HDN & HTR) 

 



o condition in which the life span of fetal or newborn RBc is 

shortened due to maternal alloAb against RC Ags inherited 

from father 

o fetomaternal hemorrhage/ maternal Ab/ placental passage 

of alloAb/ Ab attach to fetal RBC Ags/ destruction of RBC. 

o Abs can cause HDN:    - Rh        - ABO 

 

Hemolytic disease of newborn 
(HDN) 



 more severe than ABO Ab 

Assessment of HDN 

Maternal antenatal assessment of HDN: 

       - ABO      - Rh     - Ab screen (indirect coomb’s test) 

Fetal antenatal assessment of HDN: 

       -doppler flow velocity              - Aminocentesis 

      -Cordiocentesis                          - Aminocyte DNA  

RH_HDN 



 Is extremely low, 

Less sever   

Occur in first pregnancy  

Usually the mother is group O and fetus is group A or B 

ABO-HDN 



Prevention of HDN 

 Using anti-D Ig. 

 Prophylaxis  reduce (90%) occurrence but not totally 
prevent due to: 

- early undetected abortion 

- clerical and administration errors 

- Primary immunization (0.8-1.5%) of Rh-ve women 
carrying Rh+ve fetus. 

 



o 2 types Immediate HTR & Delay HTR 

o Immediate HTR: Is due to rapid destruction of donor 

red cells by Abs in the recipient’s plasma. 

o It is most commonly caused by Anti-A or Anti-B present 

in recipient plasma destroying A, B or AB donor cells 

o Hemolysis either  IVH or EVH 

 

Hemolytic Transfusion Reaction 
(HTR) 



o Delayed HTR: Usually not predictable or preventable. 

o Is due to previous sensitization of the recipient to one or 

more Ag by previous Transfusion, pregnancy or 

transplant. 

o Antibody is not usually detectable by routine pre-

transfusion screen. 

o Transfusion of blood containing the appropriate Ag, will 

trigger a brisk anamnestic response. 

 



• Drug adsorption mechanism: Ab against drug-RC 

membrane complex e.g. penicillin. 

• Immune complex mechanism: complement fixation on RC 

membrane due to drug-Ab complex e.g guinidine, 

rifampicin. 

• Autoimmune mechanism: of unclear role of drug e.g. 

methyldopa 

Drug induce immune HA 





Non-immune acquired 
hemolytic anemias. 











i. Marrow infiltration or replacement. 

ii. Hypoplasia/aplasia : 

1. Aplastic anemia (pancytopenia) all 3 lines. 

- Congenital as Fanconi anemia, Dyskeratosis congenita. 

- Acquired AA. 

2. Single line (anemia, neutropenia and TCP       (      

- Congenital Anemia: Diamond-Blackfan anemia. 

- Neutropenia: Kostmann’s syndron. 

- TCP: cong.amegakaryocytic TCP. 

- Acquired RCA, acquire neutropenia, acquire amegakaryocytic 

 

Aplastic anemia and BM failure 



1. Congenital: as Fanconi anemia, Dyskeratosis congenita. 

2. Acquired AA : 

• Idiopathic in 50 -75% of cases. most common type and 
suggested to be autoimmune T-cells mediated disorder 

• Irradiation; accidental or therapeutic.  

• Chemicals; benzene, insecticide. 

• Drugs as cytotoxic agents, Chloramphenicol, sulpha, gold. 

• Chloramphenicol (1:25000 – 1:40000 oral rout not by 
injection and reported with eye drops). 

• Infective agents as Hepatitis, HIV, EBV,ect. 

• SLE, pregnancy, GVHD. 

• Malignancy as ALL, AML, MDS 

 

Etiology of AA: 



1. Any age but peak at 30 yrs. 

2.Bleeding tendency. 

3.Features of anemia as tiredness. 

4.Infections. 

5. No jaundice except post-hepatitis cases. 

6. No organomegaly 

Clinical manifestations: 



 Pancytopenia (reduction in HB, WBC, and Platelets ).  

 Blood film: RC normochromic, usually macrocytic, with 

reduced retics. 

 BMA: hypocellular, may be dry (cannot diagnosed alone ).  

 BMB (required for diagnosis): hypocellular. 

 Cytogenetic analysis for congenital types. 

 Ix to distinguish AA from PNH e.g. Ham’s test, CD55,59 

assay .  

 

Lab. Findings: 



 Supportive: packed RBC, platelets concentrates, infection 

prophylaxis. 

 Immunosuppressive agents as Anti-Lymphocyte Globulin 

and cyclosporin. 

 Hemopoietic growth factors as GM-CSF, G-CSF. 

 BMT is therapeutic option for younger patient. 

 Androgen previously use as 1st line and may use in Fanconi 

anemia. 

 

Management  




