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Learning Objectives

List the causes of neonatal hereditary hemolytic anemia (HHA)

|dentify the limitations of routine diagnostic tests in these
disorders

Discuss the association of HHA with neonatal
hyperbilirubinemia/acute bilirubin encephalopathy

Recognize the advantages of molecular diagnostic tests in
these disorders
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What is Hemolytic Anemia?

ABg g bsdghydc ax oqdl " stgd cdrsqgttk
within the circulatory system

»QABRR mnqgl k-XQdayst quhud 5/

» Bone marrow has the capacity to increase the production of RBCs 68
times than normal

AAnemia develops when the bone marrow cannot adequately
compensate for the shortened life span of the red blood cells in the
circulation




Causes of Hereditary Hemolytic Anemia (HHA)

» RBC membrane defects
A Hereditary spherocytosis
A Hereditary elliptocytosis/Hereditary pyropoikilocytosis
A Hereditary stomatocytosis
» Red cell enzyme deficiencies
A G6PD deficiency
A Pyruvate kinase deficiency
» Hemoglobin synthesis abnormality
A Thalassemias
A Hemoglobin S, C and E disorders
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Hereditary Spherocytosis (HS)

ACommon inherited hemolytic anemia (1/1000 -1/3000)

AAIl ethnic groups; common in S
- Oe¢ @
Northern Europeans ‘
AAD (75%) and AR (25%) o o ,

AThe disease is diagnosed in only one third of affected infants during
the first year of life




HS: Clinical Presentation

AHighly variable depending on the underlying defect

A 60%- intermediate-severity phenotype
» Moderate hemolysis (Hb 811 g/dL)
» Reticulocyte count > 8%

» Normal hemoglobin at birth that may sharply and transiently decline in the first
3 weeks of life

A20% -mildly affected/asymptomatic
» May not be identified until there is a hemolytic crisis in childhood
» Often triggered by viral infection
» May be diagnosed due to aplastic crisis with parvovirus B19

A20%-have severe disease
» Usually, AR inheritance due to abnormality ofé-spectrin




AHereditary elliptocytosis (HE)/ Hereditary
pyropoikilocytosis (HPP)




HE/HPP

AHE /HPP- heterogenous clinical presentations

AHE- mostly asymptomatic, but HPP is a severe form of HE that
presents with hemolytic anemia and jaundice during the infantile
period

AErythrocyte morphology in HPP resembles that of blood smears in
thermal burns with poikilocytes, red blood cell fragments,
microspherocytes, andelliptocyte

AHE - AD while HPP is an AR disorder
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Hereditary Pyropoikilocytosis
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HE/HPP Pathophysiology

APrincipal defect is mechanical weakness or fragility of the erythrocyte
membrane skeleton

ADue to defects in various membrane proteins,including 6-° mc- &
spectrin, protein 4.1, and glycophorin C

A Spectrin integrity is dependent on the self-association of
gds dqgnc h4d dng4spéatria intd mature spectrin molecules that
are critical for membrane stability and erythrocyte shape and function




Hereditary Stomatocytosis S

A Stomatocytosis is associated with abnormalities in red cell cation permeability

A A mouthlike or slitlike pattern replaces the normal central zone of pallor
» Only seen in a subset

A Changes in red cell volume, which may be either increase (overhydrated) or
decreased (xerocytosis), or, in some cases, near normal

A The pathobiology of the stomatocytic shape is poorly understood




Dehydrated Hereditary Stomatocytosis
(DHST)

AAlso known as hereditary xerocytosis - most common inherited red cell
cation permeability disorders

ACharacterized by a mild increase in potassium permeability that is
sufficient to lead to the gradual loss of red cell Kt and water, and to red

cell dehydration, stiffness, and hemolysis
AHigh MCHC,and resistant osmotic fragility are characteristics

AHemoglobin and hematocrit values are often normal (compensated
hemolysis) and patient blood smears are surprisingly normal, featuring

mostly a few target
AUnexplained iron overload

Albuisson J, et al. Dehydrated hereditarystomatocytosis linked to gain-of-function mutations in mechanically activated PIEZO1 ion
channels. Nat Commun. 2013;4:1884.



https://www.ncbi.nlm.nih.gov/pubmed/23695678

Hereditary Stomatocytosis . Genetic
Etiology

AMost reported DHS cases are caused by gairof-function mutations
In the gene P/EZ01(16924.3) which encodes part of a
mechanosensitive ion channel

ARarely KCNN4gene that encodes aGardos channel




Diagnosis of HS, HE/HPP and
Stomatocytosis

APeripheral blood smear elliptocytes, spherocytes, stomatocytes and
fragmented cells (in HPP) are seen

AOsmotic fragility
» A laboratory test used in the diagnosis of HS, is sensitive but not
specific. The test measures the /n vitro lysis of RBCs suspended in

solutions of decreasing osmolarity
» Spherocytes are characterized by membrane loss and less redundancy

» Not very specific for any of these disorders




Osmotic Fragility Test
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Diagnosis Continued!

AFlow cytometry

» Measures the fluorescent intensity of intact red blood cells labelled with
EMA (eosin5-maleimide)

» EMA binds specifically with band 3 protein

» EMA binding Is affected by all sorts of membrane protein abnormalities,
not just band 3 deficiency

» Greater than 95% sensitive and specific for HS




Ektacytometry

ABriefly, RBC are subjected to a
defined value of shear stress
and an osmotic gradient, and
the laser diffraction pattern
generated by the RBC
suspension is recorded




