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Andrea Mantegna, Polittico di San Zeno – Crocifissione 
(1456-1459) Tempera su tavola, cm 67 x 93, Parigi, 

Musée du Louvre

3. Ridotta sintesi di emoglobina

• carenza di ferro

• talassemie

• anemie sideroblastiche

• anemia da flogosi cronica

Classificazione patogenetica delle anemie
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Hentze et al.

(2004) Cell 117: 285
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Iron Transfer Between Cells and Tissues:

Role of Hepcidin

Iron deficiency

Hepcidin

Hentze et al.

(2004) Cell 117: 285
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normale Ipocromia, microcitosi

A. L’anemia da deficienza di ferro

• aumentate necessità

∙ crescita post-natale

∙ pubertà

• perdita fisiologica

∙ mestruazioni

∙ gravidanza

• perdita patologica (sanguinamento)

∙ GI

∙ GU

• ridotta assunzione

∙ dieta

∙ malassorbimento

A. L’anemia da deficienza di ferro

Physical State (bioavailibility) heme > Fe2+> Fe3+

High Gastric pH

hemigastrectomy, vagotomy, 

pernicious anemia 

histamine H2 receptor blockers, 

calcium-based antacids

Disruption of Intestinal Structure
Crohn's disease, celiac disease 

(non-tropical sprue)

Inhibitors
phylates, tannins, soil clay, laundry 

starch, iron overload

Competitors cobalt, lead, strontium

Facilitators
ascorbate, citrate, amino acids, iron 

deficiency

L’assorbimento del ferro
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ipocromica microcitica

Reperti ematologici

Anemia da carenza di ferro Proeritroblasto
Eritroblasto

policromatofilo

Eritroblasto

ortocromatico
Reticolocita

Eritroblasto

basofilo

Claude Monet (1867) Signora in giardino a Sainte-Adresse

B. Il sovraccarico di ferro

• Emocromatosi ereditaria

– Difetto del gene HFE (molto frequente, freq. 

allelica 1/10 in Nord Europa)

– Altre mutazioni più rare (epcidina, emojuvenilina 

TfR)

• Sovraccarico di ferro secondario

– Disordini dell’eritropoiesi (talassemie, anemia 

sideroblastica)

– Malattie epatiche
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• Epatomegalia

• Iperpigmentazione

• Diabete mellito

• Cardiopatia

• Artrite

• Ipogonadismo

3. Ridotta sintesi di emoglobina

• carenza di ferro

• talassemie

• anemie sideroblastiche

• anemia da flogosi cronica

Classificazione patogenetica delle anemie

Catene tipo α

Catene tipo β

I geni delle globine

Notare che il rapporto fra catene tipo α (ζ + α)
e catene tipo β (ε + γ + β) è sempre 1:1 
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α + β αβ
α + β αβ α2β2

α + β αβ
α + β αβ α2β2

Precipitazione 
Eritropoiesi inefficace

Anemia emolitica

Sovraccarico di ferro

Talassemia β
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α + β αβ α2β2

α + β αβ
α + β αβ α2β2

Eritropoiesi inefficace

Anemia emolitica

Sovraccarico di ferro

Talassemia α

β4 (HbH)

γ4 (HbBart)

Elevata

affinità

per O2

α + β αβ

α + β αβ
α + β αβ α2β2

α + β αβ
α + β αβ α2β2

Talassemia αβ eterozigote

A parità di riduzione delle catene α o β, l’eterozigosi

causa un’anemia meno grave perché la sintesi della

catene globiniche è bilanciate, e non si generano i

fenomeni legati all’eccesso relativo di catene α o β
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ipocromica microcitica

Reperti ematologici

Talassemia

aumentata

Attenzione

Il trait talassemico e/o le forme lievi di talassemia 

vengono spesso confusi con l’anemia da carenza 

di ferro (entrambe sono ipocromiche e microcitiche).

Attenzione dunque allo stato dei depositi, al ferro 

circolante e alla percentuale di saturazione della 

transferrina!

Talassemia

3. Ridotta sintesi di emoglobina

• carenza di ferro
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• anemie sideroblastiche

• anemia da flogosi cronica

Classificazione patogenetica delle anemie
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Coesistenza di:

- Anemia ipocromica

- Iperferremia

- Depositi di ferro (mitocondri) negli eritroblasti

Le anemie sideroblastiche

MCV può essere normale, 
diminuito o aumentato a 
seconda della causa

Forme congenite (difetti nella sintesi dell’eme)

- difetto di ALA sintetasi (X-linked, vit. B6-dip.)

gly + succCoA  ALA

- porfirie (blocco successivo)

Si accumulano precursori (uroprofinogeno, 

coproporfinogeno) che causano 

fotosensibilizzazione

Forme acquisite

- Avvelenamento da Pb

- mielodisplasie

Le anemie sideroblastiche

The WHO International Working Group on Morphology of MDS (IWGM-MDS) defined 
three types of sideroblasts: 

Type 1 sideroblasts: fewer than 5 siderotic granules in the cytoplasm

Type 2 sideroblasts: 5 or more siderotic granules, but not in a perinuclear distribution
Type 3 or ring sideroblasts: 5 or more granules in a perinuclear position, surrounding 
the nucleus or encompassing at least one third of the nuclear circumference.

Anemie sideroblastiche
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Congenital sideroblastic anemia

• X-linked sideroblastic anemia: This is the most common congenital cause of sideroblastic

anemia and involves a defect in ALAS2, which is involved in the first step of heme synthesis.

Although X-linked, approximately one third of patients are women due to skewed X-

inactivation (lyonizations).

• Autosomal recessive sideroblastic anemia involves mutations in the SLC25A38 gene. The

function of this protein is not fully understood, but it is involved in mitochondrial transport of

glycine. Glycine is a substrate for ALAS2 and necessary for heme synthesis. The autosomal

recessive form is typically severe in presentation.

• Genetic syndromes: Rarely, sideroblastic anemia may be part of a congenital syndrome and

present with associated findings, such as ataxia, myopathy, and pancreatic insufficiency.

Acquired clonal sideroblastic anemia: Clonal sideroblastic anemias fall under the broader

category of myelodysplastic syndromes (MDS). Three forms exist and include refractory anemia

with ringed sideroblasts (RARS), refractory anemia with ringed sideroblasts and thrombocytosis

(RARS-T), and refractory cytopenia with multilineage dysplasia and ringed sideroblasts (RCMD-

RS). These anemias are associated with increased risk for leukemic evolution.

Acquired reversible sideroblastic anemia: Causes include excessive alcohol use (the most

common cause of sideroblastic anemia), pyridoxine deficiency (vitamin B6 is the cofactor in

the first step of heme synthesis), lead poisoning and copper deficiency. Excess zinc can

indirectly cause sideroblastic anemia by decreasing absorption and increasing excretion of

copper. Antimicrobials that may lead to sideroblastic anemia include isoniazid (which interferes

with pyridoxine metabolism), chloramphenicol (which, by inhibiting the synthesis of

mitochondrial membrane protein, impairs mitochondrial respiration), cycloserine and linezolid.

3. Ridotta sintesi di emoglobina

• carenza di ferro

• talassemie

• anemie sideroblastiche

• anemia da flogosi cronica

Classificazione patogenetica delle anemie

• Condizione associata Prevalenza

– Infezione 20-95%

• Virus, batteri, parassiti, funghi

– Malattie autoimmune 8-17%

• AR, LES, sarcoidosi, vasculiti

– Neoplasie maligne 30-77%

– Rigetto di trapianto d’organo 8-70%

• Caratteristiche
– Anemia di gravità variabile

– Bassi livelli di EPO

– Bassa conta reticolociti

Le anemie associate a malattie croniche

Ridotta eritropoiesi
(normocitica)

Ridotta sintesi emoglobina
(microcitica)
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Iron Transfer Between Cells and Tissues:

Role of Hepcidin

Iron overload

Anemia of chronic disease

Hepcidin

Hentze et al.

(2004) Cell 117: 285

Iron-Refractory 
Iron-Deficiency Anemia

difetto del gene TMPRSS6

sul cromosoma 22, che

codifica matriptasi-2, proteasi

serinica transmembrana che

inibisce epcidina attraverso il

clivaggio di hemojuvelin

N Engl J Med 2012; 366:376-377
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Camminavo lungo la strada 
con due amici- il sole 
tramontava- il cielo si tinse 
improvvisamente di rosso 

sangue- mi fermai- mi 
appoggiai stanco morto al 
parapetto- sul fiordo 
nerazzurro e sulla città 
c’erano sangue e lingue di 
fuoco- i miei amici 
continuavano a camminare 
e io tremavo ancora di 
paura- e sentii un grande 
urlo infinito che attraversava 

la natura

Solo un pazzo avrebbe potuto dipingerlo

Munch probably wrote the sentence on his painting in 1895, 
according to Guleng, after his exhibition of new work at the Blomqvist
gallery in Oslo. During a debate about the exhibition at the University 
of Oslo’s Students Association one night, a medical student, Johan 

Scharffenberg said the artwork gave him reason to question the 
artist’s mental state, calling Munch abnormal and a “madman.” 
Munch was deeply hurt, said Jacobsen, and wrote about it even 
decades later.
Guleng believes the inscription is written with irony and reflects both 
pain at being attacked and fear of being regarded as mentally ill. “By 
writing this inscription in the clouds, he took possession, in a way, or 
he took control of how he was to be perceived and understood,” she 
said.

Art Mystery Solved: Who Wrote on Edvard Munch’s ‘The 

Scream’?

Nina Siegal, The New York Times 22 febbraio 2021


