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Patient’s and family medical history and clinical examination
• Acute or chronic hemolytic anemia
• Congenital or acquired
• Extrahematological signs

CONGENITAL CAUSES

ACQUIRED CAUSES

Hemoglobinpathies/Unstable hemoglobin excluded

Blood smear analysis

RBC morphologic
abnormalities spherocytes,

Unremarkable morphology

elliptocytes,stomatocytes

RBC MEMBRANE
DEFECTS:
HS
HE
HSt
SAO
PPK

RBC ENZYMOPATHIES

Direct Antiglobulin Test (DAT)
positive
IMMUNE HEMOLYTIC
ANEMIAS:
AIHA
DHTR

negative
CD55/59

Schistocytes/
Low Plts count
Chronic hemolysis

G6PDdeficiency

neurological component

CDAs
yes

INFECTTIOUS/
TOXIC CAUSES

PNH

positive
MECHANICAL
HEMOLYSIS

no
Glycolysis

Deficiency of
PFK
TPI
PGK
other

negative

Acute hemolysis

positive

negative

Deficiency of
PK
GPI
HK

Nucleotide
metabolism
Deficiency of
P5’N

All negative

If the diagnostic flow chart is negative for congenital,
reconsider acquired hemolytic causes and vice-versa.
Consider also atypical AIHA (DAT-negative, warm IgM)

Hemolysis: RBC destruction
EXTRAVASCULAR
ACUTE
ACQUIRED

CHRONIC
CONGENITAL

↑ absolute reticulocyte number
↑ Unconjugated hyperbilirubinemia
Symptomatic
anemia

↓ haptoglobin
↑ LDH
↑ plasma free hemoglobin
hemoglobinuria
hemosiderinuria

INTRAVASCULAR

Gallstones
Splenomegaly
Iron overload

Hemolysis:
extravascular vs intravascular

(spleen, liver, reticulo-endothelial system)

17 ml RBCs/hr
= 420 ml
RBCs/24hr

↑ absolute reticulocyte number
↑ Unconjugated hyperbilirubinemia
↓ haptoglobin
↑ LDH
↑ plasma free hemoglobin
hemoglobinuria
hemosiderinuria

200 ml RBCs in 1 hr

Different alteration of the hemolytic markers
in the various hemolytic diseases and confounding conditions

Symptomatic
anemia
Acute hemolysis

retyculocytosis

disease
Acute exacerbations in
membrane/enzyme defects
G6PD deficiency
PNH
AIHAs

•
•
•

Other causes of
anemia (blood loss,
liver and renal
insufficiency)

mild elevated in
chronic/congenital forms Hemorrhage
dramatically raised in
Pregnancy /delivery
acute hemolytic crisis
Acclimation
persistently increased in
PKD after splenectomy

Reticulocytopenia Congenital dyserythopoietic
anemias

Inadequate
reticulocytosis

confounders

AIHA with reaction against
bone marrow-precursors

Bone marrow disease
(myelodisplasia,
aplasia, leukemia,
tumors)
Iron and vitamin
deficiency
Renal disease
Infections

Reticulocytes
•non-nucleated direct precursors of RBC
•Increased mean corpuscular volume (MCV)
•Basophilic cytoplasm due to ribosomial-RNA traces
•Reticulocytes are an index of bone marrow
hemopoietic activity
•They should be evaluated as absolute number or
with a bone marrow responsiveness index (BMRI)
[patient’s absolute reticulocyte count x (patient’s Hb
/ normal Hb)]

Reticulocyte index

Parameter

Different alteration of the hemolytic markers
in the various hemolytic diseases and confounding conditions

↑
Unconjugated
bilirubin

↑ LDH

disease

confounders

All hemolytic diseases,
particularly with extravascular
hemolysis

Gilbert’s Syndrome
Liver disease

• slightly increased in
extravascular hemolysis
(warm AIHA and congenital
forms)
• mildly elevated acute
hemolytic crisis due to
infections in congenital forms
and in AIHA with
complement activation
• 4-5 fold the upper normal
limit in the intravascular
destruction of RBC (PNH,
thrombotic
microangiopathies,
prosthetic valves).

Diseases that
involve cellular
necrosis or
increased tissue
turnover
(myocardial
infarction, heart
failure, hepatitis,
extreme muscular
effort, and solid
and hematologic
tumors)

hyperbilirubinemia during hemolysis is usually no more
than 4 mg/dL

LDH
LDH (ULN)

Parameter

Vitamin B12 or
folic acid
deficiency
ubiquitous distribution (heart, muscle, liver, brain)
5 iso-enzymes
iso-enzyme 1 and 2 are increased in hemolytic conditions

Different alteration of the hemolytic markers
in the various hemolytic diseases and confounding conditions
Parameter
↓ haptoglobin

disease
All hemolytic
conditions.
It is the most sensitive
marker, possibly
being decreased even
in the presence of
normal Hb levels.

confounders
↓
liver insufficiency malnutrition
congenital hypohaptoglobinemia

Haptoglobin is synthetized by the liver
Is a scavenger by stably binding free serum Hb
The resulting complexes are cleared by retyculo-endothelial
system resulting in haptoglobin depletion.

↑possibly masking an
underlying hemolysis
inflammatory diseases, cigarette
smokers nephrosic syndrome

Hemoglobinuria All conditions with
Prosthetic valves
and
marked intravascular Incompatible RBC transfusions
hemosiderinuria hemolysis or acute
severe burns and infections
hemolysis (PNH, G6PD
deficiency, thrombotic
microangiopathies)

↑ ferritin

All chronic hemolytic
conditions
(membrane defects
and enzymopathies,
chronic cold
agglutinin disease,
and CDAs)

Metabolic and inflammatory
diseases
Hereditary hemocromathosis
(even heterozygous)
Transfusions
Hemoglobinuria

Hemosiderinuria
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If the diagnostic flow chart is negative for congenital,
reconsider acquired hemolytic causes and vice-versa.
Consider also atypical AIHA (DAT-negative, warm IgM)

