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PROGRAMMA
1 marzo 2018
9.30-10.00
Registrazione dei partecipanti

10.00-10.20 W. Barcellini
Percorso diagnostico dell’anemia emaolitica

10.20-11.00 A. Zanella
Difetti della membrana eritrocitaria

11-00-11-20 Coffe break

11.20-12.00 P Bianchi

Difetti del metabolismo eritrocitario associati ad
anemia cronica

12.00-12.30

Anemie Emolitiche autoimmuni
12.30-13.00

Presentazione dei casi in studio

W Barcellini

13.00-14.30  Pranzo
14.30-17.30 Workshops - In laboratorio

Partecipazione a 3 workshops a rotazione della
durata di 1 ora ciascuno

Workshop 1 A. Marcello
Tests di resistenza osmotica

Workshop 2 E. Fermo
EMA binding test

Workshop 3 A.Zaninoni

Valutazione della elasticita/ deformabilita eritrocitaria
mediante ectacitometria

17.30 Fine lavori

2 marzo 2018

9.00-12.00 Workshops - In laboratorio

Partecipazione a 3 workshops a rotazione della
durata di 1 ora ciascuno

Workshop 1 A. Zanella
Morfologia eritrocitaria

Workshop 2 A. Marcello
Determinazione delle attivita' enzimatiche eritrocitarie
Workshop 3 C. Vercellati

Valutazione delle proteine di membrana eritrocitaria
mediante SDS-PAGE

12.00-13.30  Pranzo

13.30-13.50 A.Zanella
MD Cappellin

Valutazione comune della morfologia eritrocitaria -

13.50-14.20 P. Bianchi

Diagnosi molecolare delle anemie emolitiche

congenite

14.20-14.50 AVilla

Diagnosi laboratorio delle anemie emolitiche
autoimmuni

14.50- 15.20 Coffe break

15.20-15.50 C. Vercellati
Luci ed ombre dei tests diagnostici A. Marcello
15.50-16.30

Presentazione casi sottoposti dai partecipanti al
COrso
16.30-16.50 Questionario ECM
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TABLE 44-2. Pathophysiologic Classification of Anemias
Acquired disorders
Inadequate intrinsic factor
Small bowel disease
Dietary deficiencies
Drugs (especially N,O)
Folic acifdeficienty 3
Inherited defects in absorption or metabolism
Acquired disorders
Dietary deficiency
Small bowel disease
Increased requirements (pregnancy, hemolysis)
Drugs (methotrexate, trimethoprim, pyrimethamine)
Other causes
Orotic aciduria
Myelodysplasia
Erythroleukemia
Thiamine-responsive anemia
ridoxine-responsive anermia
Congenital dyserythropoietic anemias | and Il
Defects involving cytoplasmic maturation
ncy
Nutritional deficiency
Increased requirements (e.g., growth, pregnancy)
Chronic blood loss (gastrointestinal, genitourinary,
Decreased iron reuse: anemia of chronic disease
Chronic infections (including human immunodeficie
Connective tissue diseases
Malignancies
Globin deficiency
a-Thalassemias
P-Thalassemias.
7 -Thalassemias
Very unstable hemoglobins
Sideroblastic anemias
Inherited
Acquired
lcohol :
Myelodysplasia, preleukemia

Dryj
Congeﬂitgf dyserythropoietic anemia |1 hereditary ©
mult,irl'luclearity with positive acid seru™
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~—— diopathic
}_ﬂﬁﬁop{olil@muve‘ diseases
Connective tissue diseases
collalr:%stiquy, autoimmune
jopathic
|n(egtions. Mycoplasma, Epstein-Barr virus
Lympho roliferative !
paroxysma c_uid hemoglobinuria
Ngunalal ispimmune
Rh(D) hemolytic disease
ABO hemolytic disease
Other blood group incompatibilities
Transfusion reactions
rmal injury: severe burns
yascular injury (fragmentation syndromes)
Large blo vessels 5
eplaced valve, prosthesis, grafts
Aartic stenosis (severe), regurgitant jets
small blood vessels
Disseminale(l intravascular coagulation
Thrombaotic thrombocytopenic purpura
Hemalytic uremic syndrome
Preeclampsta.’edampsla
Polyanelrnis ; Rk ' A
Acute glomeru: lonephritis, malignant s T
D:ssen%innled carcinoma pertension, allograft rejection
Rickettsial diseases
Arteriovenous malformations
Kasabach-Merritt & ndrome
Hemangioendotheliomas
Drugs: mitomycin C, cyclosporine
Mechanical trauma
March hemoglobinuria
Cardiopulmonary bypass

(Osmolic hemalysis freshwater drowning
Infections
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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

’

Hemoglobinpathies/Unstable hemoglobin excluded

— \

|

Blood smear analysis

RBC morphologic

Unremarkable morphology

abnormalities spherocytes,

eIIiptocytel,stomatocytes

RBC ENZYMOPATHIES

RBC MEMBRANE
DEFECTS:
HS
HE l l
HSt
- Chronic hemolysis e Acute hemolysis
PPK .
“~a  G6PD-
CDAs neurological component deficiency
yes l .
Glycolysis '
ici Nucleotide
Deficiency of leati
PFK Deficiency of metabolism
e o Deficiency of
PGK GPI i
other HK

ACQUIRED CAUSES

Direct Antiglobulin Test (DAT)

—

positive l l negative
IMMUNE HEMOLYTIC CD55/59
ANEMIAS:
AIHA . l l positive
DHTR negative
Schistocytes/ -
Low PIts count
negativel l positive
INFECTTIOUS/ MECHANICAL
TOXIC CAUSES HEMOLYSIS

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 CHRONIC
ACQUIRED CONGENITAL

Symptomatic

anemia

INTRAVASCULAR



Extravascular Hemolysis 17 ml RBCs/hr
. spleen, liver, reticulo-endothelial system = m
Hemolysis: ; L} =420 ml
* 1. Antibody-coated or irregularRBC RBCS/ 24hr
extravascular vs intravascular
O 2. Phagocytosis
3. Degradation
in lysosome 4. Intracellular
2{ hemoglobin
5. Biliverdin
T absolute reticulocyte number KE;\ B BlIbin  nce
T Unconjugated hyperbilirubinemia HEPAROTTE
l haptoglobin Intravascular Hemolysis 200 mI RBCs in 1 hr

1. RBC in circulation

©

2. Direct lysis:
Shear stress

T LDH

T plasma free hemoglobin

Toxins
Complement

h e m ogIObin u ria {/\:jglntravascular
fr.ee hemoglobin
L] o L] i {
hemosiderinuria -

/ If haptoglobin

capacity exceeded

4. Bound to haptoglobin 5. Renal tubular
excretion

Hepatic clearance (hemoglobinuria)




Parameter

Symptomatic
anemia
Acute hemolysis

retyculocytosis

Reticulocytopenia

Inadequate
reticulocytosis

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

disease

Acute exacerbations in
membrane/enzyme defects
G6PD deficiency

PNH

AlHAs

. mild elevated in
chronic/congenital forms

. dramatically raised in
acute hemolytic crisis

° persistently increased in
PKD after splenectomy

Congenital dyserythopoietic
anemias

AIHA with reaction against
bone marrow-precursors

confounders

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

Hemorrhage
Pregnancy /delivery
Acclimation

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 HIb
/ normal Hb)]
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Parameter

T

Unconjugated
bilirubin

T LDH

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

disease

All hemolytic diseases,
particularly with extravascular
hemolysis

® 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

e 4-5 fold the upper normal
limit in the intravascular
destruction of RBC (PNH,
thrombotic
microangiopathies,
prosthetic valves).

confounders

Gilbert’s Syndrome
Liver disease

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

Vitamin B12 or
folic acid
deficiency
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4 Bilirubin-albumin complex

Uptake to
hepatocytes

Bilirubin

Conjugation in hepatocytes and
secretion to bile canaliculus
Biliary duct system

Enterohepatic circulation
S

> e
Gall Bladder % Pancreatic duct

Common bile duct
Bilrubin con&'ugates enter
duodenum

Some stercobilinogen or stercobilin

absorded to portal circulation

+ Some filtered in kidney
Stercobilinogens or

stercobilin in faeces

Bilirubin is converted to
stercobilinogen

y ,  Urobilinogen or urobilin
rda excrefed in urine
Kidney ¥

® 2006 St George’s, University of London

hyperbilirubinemia during hemolysis is usually no more

than 4 mg/dL
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— 9 7
=2
-
=)
5 II
(=] B
—

3 ,

=
0 T T T T
HS AlHA TMA PNH

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 disease confounders
d
! haptoglobin | All hemolytic liver insufficiency malnutrition
conditions. congenital hypo-

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

haptoglobinemia

Tpossibly masking an
underlying hemolysis
inflammatory diseases, cigarette
smokers nephrosic syndrome

Hemoglobinuria
and
hemosiderinuria

All conditions with
marked intravascular
hemolysis or acute
hemolysis (PNH, G6PD
deficiency, thrombotic
microangiopathies)

Prosthetic valves
Incompatible RBC transfusions
severe burns and infections

T ferritin

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

Metabolic and inflammatory
diseases

Hereditary hemocromathosis
(even heterozygous)
Transfusions

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.

Other heme proteins
Hemoglobin Hemopexin

— 2D .
LRP/CD91

Haptoglobin
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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

’

Hemoglobinpathies/Unstable hemoglobin excluded

|

Blood smear analysis

— \

RBC morphologic Unremarkable morph

ology

abnormalities spherocytes,
eIIiptocytel,stomatocytes l

RBC ENZYMOPATHIES

RBC MEMBRANE
DEFECTS:
HS
HE l l
HSt
- Chronic hemolysis e Acute hemolysis
PPK .
“~a  G6PD-
CDAs neurological component deficiency
yes l .
Glycolysis '
ici Nucleotide
Deficiency of leati
PFK Deficiency of metabolism
e o Deficiency of
PGK GPI i
other HK

ACQUIRED CAUSES

Direct Antiglobulin Test (DAT)

—

positive l l negative
IMMUNE HEMOLYTIC CD55/59
ANEMIAS:
AIHA . l l positive
DHTR negative
Schistocytes/ A
Low PIts count
negativel l positive
INFECTTIOUS/ MECHANICAL
TOXIC CAUSES HEMOLYSIS

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)




