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Diamond-Blackfan anemiaDiamond Blackfan anemia
Congenital hypoplastic anemia (Diamond-Blackfan 
anemia) is :
Symptomatic in early infancy
Palor in neonatal period
Over 90% in 1th yr of life
Average age at Dx 3 mo
Macanemia+reticulocytopenia+deficiency/absence of 
RBC percursor in marrow

Congenital anomalies in 50%



ETI0L0GY

Most cases are sporadic, 

dominant or recessive patterns in 15% of patients. 

The primary defects in the erythroid progenitor cellsThe primary defects in the erythroid progenitor cells, 

an intrinsic defect Increased apoptosis (programmed cell death). 

High levels of erythropoietin (EPO) are present in serum and urine,

search for mutations in the EPO receptor gene has been negative.

In about 25 % of sporadic and inherited cases mutations are seen in a gene 

(DBA1) for a ribosomal protein S19, mapped to chromosome 19q13.(DBA1) for a ribosomal protein S19, mapped to chromosome 19q13. 

A second gene linked to chromosome 8p, others



Lab findings

Macroc tosisMacrocytosis

No hypersegmented neutrophil

B12 & folate level is normal

H F↑HgF↑

Increase expresion of I antigen

↑ RBC ADA activity

Helpful at diagnosis among very young infants 



Pathogenic mutations have been identified in RPS19: RPS24: RPS17:, RPL35a,644 RPL5, and PRL11.





Lab findingsLab findings

Thrombocytosis / thrombocytopenia / neutropenia initially  Thrombocytosis / thrombocytopenia / neutropenia initially. 

RBC precursors in the marrow are markedly reduced  RBC precursors in the marrow are markedly reduced  

Serum iron levels are elevated. 

Bone marrow chromosome studies are normal

there is no increase in chromosomal breaks 



congenital dyserythropoietic anemias
(CDA)(CDA)

a class of hemolytic disorders characterized by unique morphologic 

abnormalities in marrow erythroblasrs: 

multinuclearity, abnormal nuclear fragments, intrachromatin bridges 

b  llbetween cells.





Type 1 CDAType 1 CDA

a rare aurosomal recessived disorder 

onset of macrocytic anemia / jaundice at any age, 

f d h l dmost cases are first recognized in the neonatal period. 

Some patients have bone abnormalities  primarily syndactylySome patients have bone abnormalities, primarily syndactyly.



Type 1 CDAType 1 CDA

The retic count is less than expected for the degree of anemia  The retic count is less than expected for the degree of anemia. 

WBC and platelets are normal. WBC and platelets are normal. 

Indirect bilirubin levels are slightly elevated, 

haptoglobin levels are low,

transferrin is saturated with iron (i.e.. the serum iron level 

approximates the total iron-binding capacity concentration). 



Type 1 CDAType 1 CDA

The marrow exhibits erythroid hyperplasia+megaloblastic

Erythroblasts -vitamin B12 or folate deficiency. 

A small number of  dyserythropoietic features with 

interchromatin bridges between cells







UNSTABLE HEMOGLOBIN DISORDERS
(Congenital Heinz Body Hemolytic Syndrome)

At least 200 rare

most common is Hb Koln

Mutation> inherited Hgb disordersMutation> inherited Hgb disorders

Mutation causes unstable heme binding denaturation of Hgb

molecule

Visualized denaturated Hgb as Heinz bodies in reticulocytes & older 

red cells (unlike that are seen after toxic exposure)

During severe hemolysisg y

After splenectomy



UNSTABLE HEMOGLOBIN DISORDERS
(Congenital Heinz Body Hemolytic Syndrome)

Heterozygotes are asymptomaric.yg y p

Homozygous can present in early childhood with anemia and 
splenomegaly or with unexplained

hemolytic anemia. 

Hemolysis is increased with 

febrile illness and

Ingestion of oxidant medications similar to G6PD-d



C i l H i B d H l i S dCongenital Heinz Body Hemolytic Syndrome

Patients with unstable Hbs can have dark urine or pigmenturia. p g

The color change is not due to bilirubin but rather to the presence of 

dipyrrole methylenes of the meso bilifuscin group.

Th d i f i b li f hThese compounds arise from nonenzymatic catabolism of heme. 

Fluorescent dipyrroles may also be present in HBspy y p

The absence of pigmenturia does not exclude the diagnosis 

of unstable Hb



Identification of Unstable Hemoglobins

Elements in the differential diagnosis of unstable Hbs consist of 

the following:

1. HBs spontaneously present in blood (less often) or induced by 24-

hour incubation of a sterile sample in sterile saline and stained by 

supravital pigments

2. Abnormal Hb electrophoresis (sometimes a smeared band is 

observed but most often a diffuse band); normal results are not 

diagnostically useful

3. Positive tests for heat or isopropanol stability (false-positive when 

Hgb F more than 5%)



Differential Diagnosis

Because the spleen removes HBs efficiently, many patients with unstable 

Hb  l k HB  b f  l  d h  diff i l di i  i l d  Hbs lack HBs before splenectomy, and the differential diagnosis includes 

autoimmune hemolytic anemias and 

other disorders with nonspecific red cell morphology, such as 

glycolytic and other red cell enzyme defects, g

Wilson's disease, 

paroxysmal nocturnal hemoglobinuria, p y g ,

hereditary xerocytosis, and 

(very rarely) erythropoietic porphyria(very rarely) erythropoietic porphyria.



Smear and Heinz Body Preparation

nonspecific abnormalities, including 

A i i d i  h h i d i i  Anisocytosis and sometimes hypochromia and microcytosis. 

Basophilic stippling is 

often prominent and is a useful clue to the diagnosis because it is uncommon 

in other hemolytic anemias, except for the rare pyridine S/-nucleotidase

deficiency.

Howell-Jolly bodies and normoblasts may also be observed in the 

peripheral blood of splenectomized patients.

Detection of HBs requires the use of methyl blue or crystal violet q y y

supravital stains.



Hereditary Methemoglobinemia
The iron in hemoglobin is normally in the ferrous state (Fe2*), which 

is essential for its oxygen-transporting function  is essential for its oxygen transporting function. 

Under physiologic conditions, there is a slow, constant loss of  

electrons to released oxygen and the ferric (Fe3*) form combines 

with water, producing methemoglobin (MHg). p g g ( g)

The predominant intracellular mechanism for the reduction of MHg is 

cytochrome 5b. This

mechanism is >100-fold more efficient than the production of

MHg, and only 1% of hemoglobin is in the ferric state normally



Hereditary Methemoglobinemia

An increase in MHg in red blood cells may occur as a resultAn increase in MHg in red blood cells may occur as a result

of exposure to toxic substances orp

absence of reductive pathways (nicotinamide-adenine dinucleotide

INADH] cytochrome b5 reductase deficiency). 

Toxic methemoglobinemia is much more common than hereditary 

h l bi imethemoglobinemia.



Hereditary Methemoglobinemia

Infants are particularly vulnerable to hemoglobin oxidation because 

they have 50% less cytochrome b5 reductase than adults do,

fetal hemoglobin is more susceptible to oxidation than Hb A,

and the more alkaline infant gastrointestinal tract may promote the 

growth of nitrite-producing gram-negative bacteria. 

Methemoglobinemia has been described in

infants who ingested foods and water high in nitrates  infants who ingested foods and water high in nitrates, 

those who were exposed to aniline teething gels or other chemicals, 

some infants with severe gastroenteritis and acidosis





Hereditary Methemoglobinemia

An MHg level of 15% is associated with visible cyanosis; 

a level of 70% MHg is lethal. 

The level is usually reported as a percent of normal hemoglobin  and The level is usually reported as a percent of normal hemoglobin, and 

the toxic level is lower at a lower hemoglobin level. 

MHg may color the blood brown. 

Oxygen saturation will be low, but the arterial blood gas will show a Oxygen saturation will be low, but the arterial blood gas will show a 

normal or high (if receiving oxygen therapy) Pao2



Paroxysmal Nocturnal Hemoglobinuria

abnormality of marrow stem cells that affects each blood cell 
lineage. g

The disease is not inherited; it is an acquired disorder of 
hematopoiesis characterized by 

a defect in proteins of the cell membrane RBCs and other cells 
susceptible to damage by normal plasma complement protein.
The deficient membrane-associated proteins that normally impede The deficient membrane associated proteins that normally impede 
complement lysis at various steps include 
decay-accelerating factor,
the C8 binding protein, and  other proteins 



Paroxysmal Nocturnal Hemoglobinuria

The underlying defect involves the glycolipid anchor 

that maintains these protective proteins on the cell 

surface. 

Various mutations in the PIGA gene that are involved 

in glycosylphosphatidylinositol biosynthesis have been 

identified in patients with PNH



Glycosylphosphatidylinositol (GPI) anchor for attachment of 
surface proteins to the cell membranesurface proteins to the cell membrane.





Multistep model for the pathogenesis and evolution
f l l h l bi i (PNH)of paroxysmal nocturnal hemoglobinuria (PNH).





LAB0RAT0RY FINDINGSLAB0RAT0RY FINDINGS
The diagnosis of PNH was established classically by g y y

a positive result on either the acidified serum hemolysis 

(Ham) test or the sucrose lysis test. 

Hemosiderinuria is common and reflects chronic intravascular 

hemolysis. 

Markedly reduced levels of RBC acetylcholinesterase activity 

and decay-accelerating factor also are found.



LAB0RAT0RY FINDINGSLAB0RAT0RY FINDINGS
Flow cytometry is the diagnostic test of choice for PNH. y y g

anti-CD59 for RBCs and anti-CD55 and anti-CDs9 for 

granulocytes, flow cytometry is more sensitive than the 

classic RBC lysis tests in detecting the reduced 

glycolipid-bound membrane proteins. 

Fl t l i t ti h i ht th iti itFluorescent aerolysin testing may heighten the sensitivity 

of detection by binding selectively to 

glycosylphosphatidylinositol anchors




