


HEMOLYTIC ANEMIAHEMOLYTIC ANEMIA



What is hemolytic anemia?y

• Hemolytic anemia is a disorder in which the 
red blood cells are destroyed prematurely.y p y

• RBCs are destroyed faster than the boneRBCs are destroyed faster than the bone 
marrow can produce them. 

• There are two types of hemolytic anemia: 
Extrinsic and IntrinsicExtrinsic and Intrinsic



The hemolytic disease and 
hemolytic anemia

With optimal marrow compensation, the survival of red cells in 

hemolytic anemia

p p ,
the circulation can decrease from the normal 120 days to as few 
as 15 to 20 days without anemia developing.

Such an increase in both 
destruction and production of 

When red cell survival is so 
short that anemia develops 

erythrocytes can result in a 
compensated hemolytic state 
without anemia being present,

despite a vigorous 
erythropoietic response, 
however, the term hemolyticwithout anemia being present, 

so‐called compensated hemolytic 
disease.

however, the term hemolytic 
anemia is appropriate.



PATHOGENESIS AND CLASSIFICATION OFPATHOGENESIS AND CLASSIFICATION OF 
HEMOLYTIC ANEMIAS

The course of the 
disease

acute chronic 

The place of RBC intravascular extravascular
distraction

The whence acquired inheritedThe whence acquired inherited



Types of Hemolytic Anemia

• Extrinsic ‐ red blood cells are produced healthy but• Extrinsic ‐ red blood cells are produced healthy but 
are later destroyed by becoming trapped in the 
spleen, destroyed by infection, or destroyed from p , y y f , y
drugs that can affect red blood cells.

• Intrinsic ‐ the destruction of the red blood cells due to 
a defect within the red blood cells themselves. 
Intrinsic hemolytic anemia is often inherited, such as 
sickle cell anemia and Glucose‐6‐Phosphate 
D h d d fi i (G6PD)Dehydrogenase deficiency. (G6PD)



Etiologic and Pathogenetic Classification of the 
H l ti Di dHemolytic Disorders

I. Inherited Hemolytic Disorders

A. Defects in the erythrocyte membrane 
1.  Hereditary spherocytosis

D D fi i i f i l d i th t h h tD.  Deficiencies of enzymes involved in the pentose phosphate 
pathway and in glutathione metabolism
1.  Glucose‐6‐phosphate dehydrogenase (G6PD)

E D f t i l bi t t d th iE.  Defects in globin structure and synthesis
1.  Unstable hemoglobin disease 
2.  Sickle cell anemia
3 Other homozygous hemoglobinopathies (CC DD EE)3.  Other homozygous hemoglobinopathies (CC, DD, EE)
4.  Thalassemia major
5.  Hemoglobin H disease 
6 Doubly heterozygous disorders (such as hemoglobin SC disease and sickle6.  Doubly heterozygous disorders (such as hemoglobin SC disease and sickle 

thalassemia)



Etiologic and Pathogenetic Classification of the 
H l ti Di dHemolytic Disorders

II. Acquired Hemoltyic AnemiasII. Acquired Hemoltyic Anemias

A. Nonimmune: due to

1. Traumatic and microangiographic hemolytic anemias
2 Infectious agents2. Infectious agents 
3.Chemicals, drugs, and venoms 
4. Physical agents4. Physical agents 
5.  Hypophosphatemia
6. Spur‐cell anemia in liver disease 
7. Vitamin E deficiency in newborns 



Etiologic and Pathogenetic Classification of the 
H l ti Di dHemolytic Disorders

II. Acquired Hemoltyic Anemias
B Immunohemolytic anemiasB. Immunohemolytic anemias
1. Iso (allo) immune: 

transfusion of incompatible blood
Hemolytic disease of the newborne o yt c d sease o t e e bo

2. Heteroimmune:
Virus, bacterial infections, chemical, Drug‐induced

3. Autoimmune hemolytic anemia 
Idiopathic (the essential cause is unknown)
Secondary or symptomatic (in case of lymphoma, chronic lymphocytic 
leukemia, Other malignant disease, Immune‐deficiency states, Systemic 
lupus erythematosus and other autoimmune disorders, Virus and  
mycoplasma infections)
Autoimmune hemolytic anemia caused by warm‐reactive antibodies
(Coomb’s positive)(Coomb’s positive).  
Autoimmune hemolytic anemia caused by cold‐reactive antibodies
(Cold hemagglutinin disease  , Paroxysmal cold hemoglobinuria)



Etiologic and Pathogenetic Classification of the 
H l i Di dHemolytic Disorders

II. Acquired Hemoltyic Anemias

C. Paroxysmal nocturnal hemoglobinuria



CLINICAL MANIFESTATIONS

Chronic Congenital Hemolytic Anemia: 

• Anemia, jaundice, splenomegaly, and the 
development of cholelithiasis. 

• Less common manifestations include chronic 
leg ulcers and bony abnormalities.



CLINICAL MANIFESTATIONS

Acquired Hemolytic Anemia: 

Acutely  , abruptly beginning as acute febrile 
illness, aching pains in the back, abdomen, or 
limbs headaches malaise vomiting shaking chillslimbs, headaches, malaise, vomiting, shaking chills, 
muscular spasm and rigidity as acute abdominal 
condition requiring surgical treatment , Profound 
prostration and shock may develop, followed by 
oliguria or anuria, pallor, jaundice, tachycardia, 
and other symptoms of severe anemiaand other symptoms of severe anemia. 



CLINICAL MANIFESTATIONS

Acquired Hemolytic Anemia:Acquired Hemolytic Anemia:

Insidiously begining, pallor, scleral icterus, or aInsidiously begining, pallor, scleral icterus, or a 
jaundiced complexion, weakness, fatigability, 
dyspnea, or other cardiovascular symptoms.

Symptoms  of an underlying disease of which the 
hemolytic anemia is one manifestation. For y
example, signs and symptoms of lymphoma, 
lupus erythematosus, or mycoplasma
pneumonia.pneumonia.



LABORATORY MANIFESTATIONSLABORATORY MANIFESTATIONS

1. Test findings related to the increase in erythrocyte 
destructiondestruction

2. Test findings related to the compensatory increase2. Test findings related to the compensatory increase 
in the rate of erythropoiesis

3. Test findings found only in particular varieties of 
hemolytic anemia, which therefore are useful in 
differential diagnosis.



LABORATORY MANIFESTATIONS
Signs of Excessive Red Cell Destruction

1. Erythrocyte Survival

The life span of the red cell can be measured by 
the method based on random labeling with 51 
chromium. 
E th t lif d t i tiErythrocyte life span determinations are 
time‐consuming and expensive. 
Thi t t i lThis test is rarely necessary



LABORATORY MANIFESTATIONS
Signs of Excessive Red Cell Destruction

C t b li f H2. Catabolism of Heme :
Serum Bilirubin unconjugated (indirect‐reacting) , 
The increased serum bilirubin level in hemolysis almost 
always consists of the unconjugated (indirect‐reacting) 
pigment The conjugated fraction remains within normalpigment. The conjugated fraction remains within normal 
limits, and no bilirubin is evident in the urine. 

Rate of Heme Catabolism. endogenous carbon 
monoxide , fecal urobilinogen excretion  



LABORATORY MANIFESTATIONS
Signs of Excessive Red Cell Destruction

3 Lactate Dehydrogenase increase3. Lactate Dehydrogenase increase.

Serum lactate dehydrogenase (LDH) activity often isSerum lactate dehydrogenase (LDH) activity often is 
increased in patients with hemolytic anemia, as in 
megaloblastic anemia. 

i d i i h l i iLDH‐2 isozymes predominates in hemolytic anemia, 
LDH‐1 predominates in megaloblastic conditions. The 
increase in LDH probably results from liberation of the 
erythrocyte enzyme into the plasma during hemolysis.
The usefulness of LDH values in the detection of 
hemolysis is limited by this lack of specificityhemolysis is limited by this lack of specificity.



LABORATORY MANIFESTATIONS
Signs of Excessive Red Cell Destruction

4 Disappearance of Haptoglobin4. Disappearance of Haptoglobin

A low haptoglobin level indicated an 87% probability of p g p y
hemolytic disease. When hemoglobin enters the 
plasma, it binds to haptoglobin, and the hepatocyte 
removes the complex. 
Haptoglobin tends to disappear from the plasma in 
individuals with hemolytic disease with the 
intravascular site and with predominantly extravascular
h l i h i kl ll i h dithemolysis, such as sickle cell anemia, hereditary 
spherocytosis, hereditary elliptocytosis, and pyruvate
kinase deficiency. In hereditary spherocytosis, the 
characteristically reduced haptoglobin levels arecharacteristically reduced haptoglobin levels are 
restored after splenectomy. 



LABORATORY MANIFESTATIONS
Signs of Excessive Red Cell Destruction

5 Gl l d H l bi d5. Glycosylated Hemoglobin decrease 
The averaged 6.7% (range, 6.0 to 8.0%) normal
the average value fell to 3.9% (range, 2 to 5.5%) ‐
hemolytic anemias

6. Signs of Intravascular 
Hemolysis

7. Signs of intracellular 
Hemolysisy

Hemoglobinemia
Hemoglobinuria

y

Splenomegaly

Urine Iron Excretion



LABORATORY MANIFESTATIONS 
i f l d h i iSigns of Accelerated Erythropoiesis

BloodBlood
– Reticulocytosis (polychromatophilia, stippling)
Macrocytosis– Macrocytosis

– Erythroblastosis
L k t i d th b t i– Leukocytosis and thrombocytosis

Bone marrow
– Erythroid hyperplasia  (more then 20‐25% 
normoblasts in BM aspirate)



Laboratory Test Findings Useful in Differential 
DiagnosisDiagnosis

2 The Antiglobulin (Coombs) Test2. The Antiglobulin (Coombs) Test

Positive test results indicate that the red cells are coatedPositive test results indicate that the red cells are coated 
with IgG or complement components, especially C3. The 
test is usually satisfactory, y y,
but 2 to 5% of patients with immunohemolytic disease 
assotiated with warm complete agglutinins have 
negative test results because the amount of globulin on 
the cell surface is below the detection limits..



Laboratory Test Findings Useful in Differential 
Di iDiagnosis

• 3 The Osmotic Fragility Test• 3. The Osmotic Fragility Test
a measure of the resistance of erythrocytes to 
hemolysis by osmotic stress. The test consists of 
exposing red cells to decreasing strengths of 
hypotonic saline solutions and measuring the 
degree of hemolysis. Increased osmotic fragility is 
b hobserved in conditions associated with 

spherocytosis. 



HEREDITARY SPHEROCYTOSISHEREDITARY SPHEROCYTOSIS
Osmotic Fragility
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Peripheral Blood Film
Blood Film

Spherocytes No spherocytes Fragmentation

DCT+ DCT-
Hereditary

Autoimmune H dit

enzymopathies

Autoimmune
hemolysis

Hereditary
spherocytosis

Microangiopathic, 
Traumatic

Malaria, Clostridum



Evaluation of Hemolysis

Intra vascularIntra vascularExtra vascularExtra vascular
Pl O SPl O SPlasma Or SerumPlasma Or Serum

↑↑UnconjugatedUnconjugated↑↑ UnconjugatedUnconjugatedBilirubinBilirubin
↓↓ AbsentAbsent↓↓, Absent, AbsentHaptoglobinHaptoglobin

↑↑ ↑↑N N -- ↑↑Plasma HbPlasma Hb
↑↑ ↑↑  (variable)(variable)↑↑   (( variable)variable)Lactate DehydrogenaseLactate Dehydrogenase

UrineUrine
0000BilirubinBilirubin
++00HemosiderinHemosiderin
+ in severe cases+ in severe cases00HaemoglobinHaemoglobin




