
Hemolytic Anemias
Definitions and Classification of Hemolytic Anemias

Hemolysis is defined as the premature destruction of
red blood cells (RBCs). Anemia results when the rate
of destruction exceeds the capacity of the marrow to
produce RBCs. Normal RBC survival time is 110-120
days (half-life, 55-60 days), and approximately 0.85%
of the most senescent RBCs are removed and
replaced each day.



hemolysis should be suspected as a cause of
anemia if an elevated reticulocyte count is
present.





Hereditary Spherocytosis 
Hereditary spherocytosis is a common cause of
hemolysis and hemolytic anemia, with a wide
spectrum of severity and with a prevalence of
approximately 1/5,000 in people of Northern
European descent. It is the most common inherited
abnormality of the red blood cell (RBC) membrane.
Affected patients may be asymptomatic, without
anemia and with minimal hemolysis, or they may
have severe hemolytic anemia.



Etiology
Hereditary spherocytosis usually is transmitted as an
autosomal dominant or, less commonly, as an
autosomal recessive disorder. As many as 25% of
patients have no previous family history. Of these
patients, most represent new mutations. The most
common molecular defects are abnormalities of
spectrin or ankyrin, which are major components of
the cytoskeleton responsible for RBC shape.
*A recessive defect has been described in α-spectrin.
**Dominant defects have been described in β-spectrin and
protein 3.
***Dominant and recessive defects have been described in
ankyrin .



Mild: normal hemoglobin, reticulocytes <6%; 
moderate: hemoglobin >8 g/dL, reticulocytes >6%; 
severe: hemoglobin <6 g/dL, reticulocytes >10%



Clinical Manifestations
1.Hereditary spherocytosis may be a cause of
hemolytic disease in the newborn and can manifest as
anemia and hyperbilirubinemia sufficiently severe to
require phototherapy or exchange transfusions.
2.Hemolysis may be more prominent in the newborn
because hemoglobin F binds 2,3-diphosphoglycerate
poorly, and the increased level of free 2,3-
diphosphoglycerate destabilizes interactions among
spectrin, actin, and protein 4.1 in the RBC membrane.



3. Some patients remain asymptomatic into
adulthood, but others have severe anemia with
pallor, jaundice, fatigue, and exercise intolerance.
4.Severe cases may be marked by expansion of the
diploe of the skull and the medullary region of other
bones, but to a lesser extent than in thalassemia
major.
5. After infancy, the spleen is usually enlarged, and
6.pigmentary (bilirubin) gallstones can form as early
as age 4-5 years. At least 50% of unsplenectomized
patients ultimately form gallstones, although they
may be asymptomatic.



7.Because of the high RBC turnover and heightened
erythroid marrow activity, children with hereditary
spherocytosis are susceptible to aplastic crisis,
primarily as a result of parvovirus B19 infection, and
to hypoplastic crises associated with various other
infections.





Laboratory Findings 

*Evidence of hemolysis includes reticulocytosis and

indirect hyperbilirubinemia.

* The hemoglobin level usually is 6-10 g/dL, but it

can be in the normal range.

* The reticulocyte percentage often is increased to 6-

20%, with a mean of approximately 10%. *The mean
corpuscular volume (MCV) is normal, although the
mean corpuscular hemoglobin concentration often is
increased (36-38 g/dL RBCs).

*The RBCs on the blood film vary in size and include

polychromatophilic reticulocytes and spherocytes.



*Spherocytes may be the predominant cells or may

be relatively sparse, depending on the severity of
the disease, but they usually account for >15-20%
of the cells when hemolytic anemia is present.



*cryohemolysis test
**osmotic gradient ektacytometry
***the eocin-5-maleimide test
**** Detection of a population of hyperdense RBCs
using a laser-based instrument or a Coulter counter
may prove more convenient as an approach to
diagnosis.
*****gel electrophoresis 



The diagnosis of hereditary spherocytosis usually is
established clinically from the blood film, which
shows many spherocytes and reticulocytes, from the
family history, and from splenomegaly. The presence
of spherocytes in the blood can be confirmed with an
osmotic fragility test



Differential Diagnosis
The major alternative considerations when large
numbers of spherocytes are seen on the blood film
are
*Isoimmune and autoimmune hemolysis.
*Thermal injury
*Clostridial septicemia
* Wilson disease



Treatment
Because the spherocytes in hereditary spherocytosis
are destroyed exclusively in the spleen, splenectomy
eliminates most of the hemolysis associated with this
disorder. After splenectomy, osmotic fragility often
improves and less RBC membrane loss; the anemia,
reticulocytosis, and hyperbilirubinemia then resolve.
Whether all patients with hereditary spherocytosis
should undergo splenectomy is controversial. Some
do not recommend splenectomy for patients whose
hemoglobin values exceed 10 g/dL and whose

reticulocyte percentage is <10%. Folic acid, 1 mg
daily, should be administered.



For patients with more severe anemia and
reticulocytosis or those with hypoplastic or aplastic
crises, poor growth, or cardiomegaly, splenectomy
is recommended after age 5-6 yr to avoid the
heightened risk of postsplenectomy sepsis in
younger children. Laparoscopic splenectomy
decreases the length of hospital stay and has
replaced open splenectomy for many patients.



Vaccines (conjugated and/or capsular) for
encapsulated organisms, such as pneumococcus,
meningococcus, and Haemophilus influenzae type
b, should be administered before splenectomy, and
prophylactic oral penicillin V (age <5 yr, 125 mg
twice daily; age 5 yr through adulthood, 250 mg
twice daily) should be administered thereafter.
Postsplenectomy thrombocytosis is commonly
observed, but it needs no treatment and usually
resolves spontaneously.



Hereditary Elliptocytosis

Hereditary Stomatocytosis

Paroxysmal Nocturnal Hemoglobinuria

Acanthocytosis


