
Sindromi 
Mielodisplastiche e 

Mieloma:
conoscere i diversi 
percorsi diagnostici

Giorgina Specchia



✓ Indagini Fondamentali per la Diagnosi !!!

✓ Indagini Necessarie per lo score Prognostico 

In Ematologia……. 



Appropriatezza Dx in Ematologia

• WHO 2008-2016

• Linee Guida/ELN

• PDTA/LEA



Diagnostica in Ematologia 

ELN 2010/2013



Sindromi Mielodisplastiche ( SMD )

# PATOLOGIE CLONALI ACQUISITE della CELLULA 
STAMINALEPLURIPOTENTE , CARATTERIZZATE da MIDOLLO 
IPERCELLULARE e da PANCITOPENIA PERIFERICA

#ALTERAZIONE dei MECCANISMI di Regolazione della EMOPOIESI 
( proliferazione e differenziazione dei progenitori emopoietici)

#EVOLUZIONE in LEUCEMIE ACUTE

#FREQUENTI nei SOGGETTI ANZIANI



Myelodysplastic Syndromes / Neoplasms 

Clonal haematopoietic stem cell diseases characterized by
Cytopenia(s), Dysplasia, Ineffective Haematopoiesis, increased
Risk of development of AML

Progression to AML
(25-30%)

Morphological , Cytogenetic, Molecular 
Findings



Instabilità Genetica

SMD
Alterazioni 

dell’ Apoptosi

Anomalie delle 

Cellule staminali

Alterazioni del 

Microambiente

La  patogenesi delle SMD è complessa e coinvolge numerose vie 

che regolano la proliferatione, maturazione e sopravvivenza 

cellulare

PATOGENESI



Epidemiologia

• 15,000–25,000 nuovi casi/anno negli USA

• ~25,000 nuovi casi/anno in EU

• Incidenza media in EU 1975–1996: Circa 

4,4 cases per 100.000 persone/anno

• Età mediana >60 (70% >50 anni)

• M > F

Derived from Hamblin TJ. Epidemiology of MDS. In: Bennett JM (ed). MDS: Pathobiology and Clinical Management.
New York: Marcel Dekker Inc.;2002



Incidenza in EU per 100.000 persone

Adapted from Hamblin TJ. Epidemiology of MDS. In: Bennett JM (ed). In: MDS: Pathobiology and Clinical Management. New York: Marcel Dekker 
Inc.; 2002, and MDS: Pathobiology and Clinical Management, page 18, by Hamblin TJ. Courtesy of Marcel Dekker,Inc.
http://www.mds.piemonte.it
Iglesias Gallego M et al. Haematologica 2003;88(10):1197–1199 
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Epidemiologia delle MDS

MA X, et al, Am J Med. 2012.

Incidence of MDS

(per 100,000 people)

Age 

(y)

6%

94%

Estimated incidence in the USA is >10,000/yr; 

MDS is prevalent in the elderly (> 60 yrs old, 86%)



Eritropoiesi inefficace Anemia

Granulocitopoiesi inefficace Neutropenia

Megacariocitopoiesi inefficace Piastrinopenia



Astenia, Dispnea, Cardiopalmo…..Anemia

Neutropenia

Manifestazioni emorragiche 
(ecchimosi, petecchie, gengivorragie….)

Piastrinopenia

Infezioni ( Febbre, Broncopolmoniti,

Ascessi, Infezioni vie urinarie)

CLINICA



PERCORSO DIAGNOSTICO…………..

• Anamnesi !!

• Emocromo-Reticolociti

• Es. morfologico s. periferico

• Es. morfologico s. midollare (+ Pearls)

• Citogenetica/FISH

• Biopsia Osteomidollare* 

• s-EPO

• Assetto marziale

• HLA*

• ……………



Emocromo

Midollo

Diagnosi SMD

Clinica ++

Clinica - -

Morfologia
Citochimica
Cariotipo
…………



Quando sospettare una mielodisplasia ……

Fattori facilmente associati a diagnosi di SMD

✓ Età avanzata

✓Anemia che abbia le seguenti caratteristiche 

- iporigenerativa (reticolociti bassi)

- macrocitica (MCV elevato)

✓Anemia associata ad altra citopenia

✓Anomalie morfologiche della serie 

granulocitaria((ipogranularità,pseudo-Pelger, ecc.), 

megacariocitaria



Diagnosi Differenziale
✓Anemia Aplastica-EPN

✓Disordini Nutrizionali (Anemia Megaloblastica)

✓Alterazioni citomorfologiche da Alcolismo

✓Infezioni virali (HBV, HCV, CMV,Parvovirus B19,HIV, etc)

✓Sostanze tossiche (antibiotici,chemioterapici, piombo,
benzene)

✓Anemia dell’anziano non altrimenti definita

✓ Epatopatie

✓Patologie Autoimmuni

✓ ………..



Bejar, Curr Hematol Malig Rep 2015

CYTOPENIAS

….the diagnosis of Cytopenias remains a core task of 
hematology clinical practice……..



MDS: Differential Diagnosis

Other Neoplasms :MDS/MPN…..

Congenital Syndromes:Fanconi 
Anemia…

Immune Disorders : SAA,ITP,PRA……

Nutritional Deficiencies :B12, Folate…..

Reactive Conditions or Infections: HIV,

Alcohol,Drugs…….



C .A. 41 y

Megaloblastic Anemia



Steeensma et al., Blood 2015

2016



PERCORSO DIAGNOSTICO…………..

• Anamnesi !!

• Emocromo-Reticolociti

• Es. morfologico s. periferico

• Es. morfologico s. midollare con Perls

• Citogenetica/FISH

• Biopsia Osteomidollare* 

• s-EPO

• Assetto marziale

• HLA*

• ……………



Per la Diagnosi  di SMD    

➢ E’ indispensabile rilevare una displasia in > 10% delle 
cellule della linea mieloide /eritroide/megacariocitaria

➢ E’ necessario contare i blasti nel SP e MI

➢ E’ fondamentale effettuare l’analisi cariotipica (normale
però nel 40-50% circa dei casi !!)

➢ E’ importante ,soprattutto nei casi senza evidenza di 
anomalie cromosomiche e con displasia modesta 
monitorare il paziente (SMDI ? o altro ?)



Peripheral Cytopenia

Dysplasia

Sideroblasts
Blasts

Clonal cytogenetic abnormalities Gene 
Mutations : SF3B1, ASXL1, TP53……..

Diagnosis of MDS 2016          2018



Classificazioni delle SMD
FAB WHO 2008

Anemia refrattaria

▪ Anemia refrattaria

▪ Citopenia con displasia multilineare

▪ Sindrome mielodisplastica inclassificabile

▪ Sindrome mielodisplastica con isolata del (5q)

Anemia refrattaria
con sideroblasti ad anello

▪ Anemia refrattaria con sideroblasti ad anello

▪ Citopenia con displasia multilineare e 
sideroblasti ad anello

Anemia refrattaria con eccesso
di blasti

▪ Anemia refrattaria con eccesso di blasti - 1

▪ Anemia refrattaria con eccesso di blasti – 2

Anemia refrattaria con eccesso                              
di blasti in trasformazione

Leucemia Mielomonocitica Cronica

▪ Leucemia Acuta Mieloide

▪ Neoplasia mielodisplastica/Mieloprolifertiva

WHO classification of tumours of haematopoietic and lymphoid tissues; 
International Agency for Research on Cancer





Diseritropoiesi

Sangue periferico

Anisocitosi Poichilocitosi Punteggiatura
basofila

Corpi di
Howell-Jolly

Elementi
nucleati

Macrocitosi

Midollo osseo

Megaloblastosi Frammenti
nucleari

Multinuclearità Forma anomala
del nucleo

Ponti
internucleari

Anomalie
citoplasmatiche

Sideroblasti
ad anello



Disgranulopoiesi 

Pseudo-anomalia
di Pelger-Huet

Citoplasma
ipogranulare

Corpi di Dhole “Sticks”
nucleari

Anomalie
della positività
perossidasica

“Clumping”
cromatinico

Vacuoli
citoplasmatici

Ipersegmentazione
nucleare



Sangue periferico

Midollo osseo

Distrombocitopoiesi

Piastrina gigante

Micromegacariocito

Piastrina 
ipogranulare

Megapiastrine

Megacariocito
mononucleato

Megacariocito
con alterazioni

citoplasmatiche

Megacariocito
binucleato



Utilità della Biopsia Osteo-Midollare 
(BOM) nelle SMD

–Valutazione della reale cellularità midollare

–Topografia delle cellule emopoietiche

–Valutazione della fibrosi (colorazione per il reticolo) 

–Valutazione della componente non 
emopoietica(Carcinosi)
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netics to exclude AML with recurrent cytogenetic abnormalities is 

required in each pediatric case presenting with 20-29% blasts. The 
correlation with clinical features and follow-up are recommended in 
most of the cases to determine the optimal treatment approach.  

 Chromosomal abnormalities are detected more frequently in 
pediatric in comparison to adult MDS with monosomy 7 or del(7q) 

being the most common change. Monosomy 5 and del(5q) are not 
usually seen in children. The diagnosis of pediatric MDS is chal-
lenging in cases without increased number of blasts and in the ab-

sence of clonal cytogenetic/genetic abnormality. These cases must 
be extensively worked up for secondary causes of dyspoiesis, in-
cluding nutritional deficiencies, medications, toxins, metabolic 

diseases, infections, autoimmune diseases, growth factor therapy, 
and congenital disorders of hematopoiesis. Furthermore, a greater 
proportion of pediatric patients with MDS have hypocellular BM; 

therefore, the distinction of MDS from acquired aplastic anemia 
and inherited BM failure syndromes is often difficult. The majority 
of pediatric MDS cases showing no increase in blasts best fit the 

category of refractory cytopenia of childhood. 

Refractory Cytopenia of Childhood (RCC), Provisional Entity 

 RCC is diagnosed in a cytopenic patient showing morphologic 

dysplasia in one or more hematopoietic lineages, less than 5% 
blasts in bone marrow and less than 2% blasts in peripheral blood. 

Although RCC represents only a small fraction of pediatric hema-

tologic disorders, it is the most common subtype of MDS in chil-
dren. The clinical presentation is related to cytopenia(s) with the 
most common being thrombocytopenia followed by anemia and 

neutropenia. Organomegaly is rare. A proportion of children show 
various congenital anomalies, other than those that are associated 
with known congenital syndromes associated with cytopenias. The 

clinical course and rate of progression is highly dependent on the 
cytogenetic features with monosomy 7 being the most significant 
predictor of adverse prognosis. The only curative approach is hema-

topoietic stem cell transplantation. 

 Peripheral blood smear shows red blood cells with anisopoiki-
locytosis, macrocytosis and anisochromasia. Platelet abnormalities 

and neutropenia with dysgranulopoiesis may be seen. Bone marrow 
is hypocellular in approximately 75% of cases [103]. Both hypocel-
lular and hypercellular marrows show significant dysplasia in one 

or more hematopoietic lineages. Ring sideroblasts are extremely 
rare in children, and their presence is highly suggestive of a mito-
chondrial disorder or disorder of heme synthesis [104]. Hypocellu-

lar marrows show rare erythroid islands with left shift and 
dyserythropoiesis including megaloblastoid change, and significant 
decrease in granulopoiesis and megakaryopoiesis. Bone marrow 

dyspoiesis is not typically seen in childhood aplastic anemia. How-
ever, other morphologic features of RCC can be similar to those 
seen in aplastic anemia, thus a thorough evaluation with serial sec-

tioning of the biopsy and an evaluation of adequate bone marrow 
aspirate smear to detect dyspoiesis are required to exclude the latter 
entity. Immunohistochemical staining for CD34 and megakaryo-

cytic markers facilitate the detection of blasts and small dysplastic 

megakaryocytes. The demonstration of cytogenetic abnormalities is 
helpful in establishing the diagnosis of MDS. The most difficult 

diagnostic challenge in pediatric MDS occurs when the blast count 
is not elevated and clonality cannot be established. The evaluation 
of repeat follow-up biopsy procured at least two weeks after the 

first marrow evaluation should be considered in questionable cases 
as recommended by the 2008 WHO classification. As previously 
discussed, correlation with clinical data including physical exami-
nation and, if applicable, genetic testing is recommended to exclude 

non-neoplastic conditions and inherited disorders associated with 
morphologic dysplasia.  

 

 

MDS with Unique Morphological Features 

 Several distinct MDS subtypes are not included in 2008 WHO 
classification as distinct entities. These cases are defined by specific 

morphologic and to lesser extent clinical features and will be briefly 
discussed to facilitate their recognition and diagnosis. It is recom-
mended to classify these cases into the usual MDS subtypes using 

current 2008 WHO criteria. The specific features are described in a 
comment accompanying the diagnosis.  

MDS with Fibrosis (MDS-F) 

 MDS-F is defined by the presence of significant fibrosis (at 
least 3+ reticulin fibrosis according to Manoharan scoring system 
or at least 2+ reticulin fibrosis according to the European consensus 
grading system) [45,105]. In the past, select cases with 2+ reticulin 
fibrosis according to Manoharan scoring may have been classified 
as MDS-F. Approximately 10-15% of MDS show a significant 
increase in reticulin fibers and/or collagen fibrosis at presentation 
[106]. These patients are diagnosed with MDS subtype according to 
2008 WHO classification with the annotation to indicate the pres-
ence of fibrosis. The majority of MDS-F cases fall into the category 
of RAEB. Therapy-related MDS cases frequently show significant 

marrow fibrosis, however are excluded from MDS-F category in 
favor of placing them in a special entity of therapy-related neo-
plasms.  

 The majority of MDS-F patients present with severe pancy-
topenia. Organomegaly is minimal or absent. The patients with 
MDS-F are reported to have shorter overall survival and disease-
free survival times than those without fibrosis even in the absence 
of excess blasts [106-108]. Overall, the life expectancy is 9.6 

months, compared with 17.4 months in MDS without fibrosis [109]. 
Bone marrow fibrosis is also associated with a poor outcome after 
bone marrow transplantation [110].  

 Bone marrow and peripheral blood often show trilineage dys-

plasia with excess blasts. There is prominent dysmegakaryopoiesis, 
often associated with increased numbers of megakaryocytes. Cellu-
lar streaming is frequently seen on H&E biopsy section and is in-

dicative of a significant fibrosis (Fig. (5), at least 3+ in Manoharan 
scoring system or at least 2+ reticulin fibrosis according to the 
European consensus grading) [45,105,111]. The immunohisto-

chemical stain against CD34 antigen is helpful to determine the 
number of blasts, since the aspirate smears can be hemodilute in 
patients with fibrotic marrows.  

 Differential diagnoses of MDS-F include other myelofibrotic 
myeloid neoplasms such as acute panmyelosis with myelofibrosis 

(APMF), myeloproliferative and myelodysplastic/myeloproli-
ferative neoplasms. Similar to MDS-F, APMF, a subtype of AML, 
NOS, shows marked fibrosis, trilineage dysplasia and dwarf mega-

karyocytes. The higher number of blasts (range of 20-25%), abrupt 
onset with fever and bone pain, and rapidly progressive course seen 
in APMF is helpful in establishing the definitive diagnosis [112]. 

Classic myeloproliferative neoplasms, such as primary myelofibro-
sis, can usually be easily distinguished from MDS-F by their mor-
phologic characteristics (e.g. large to giant megakaryocytes with 
cloud-like nuclei, lack of other myelodysplastic features) and by the 

presence of significant splenomegaly [1,113,114]. Myelodysplas-
tic/myeloproliferative neoplasms such as for example chronic mye-
lomonocytic leukemia may show morphologic features similar to 

MDS, however demonstrate laboratory and clinical features of a 
proliferative process such as elevated WBC and monocytosis.  

Hypoplastic MDS (h-MDS) 

 Hypoplastic MDS (h-MDS) is defined by low marrow cellular-
ity (cellularity of less than 20% for patients older than 70 years of 
age and less than 30% for individuals younger than 70 years), vary- 

 

 

 

HYPOPLASTIC MDS



Verburgh E, et al. J Clin Oncol 2003Czader et al. Current Pharmaceutical Design 2012





Anemia Refrattaria
Pe
✓Eritrociti normocromici e normocitici

oppure
✓Eritrociti normocromici e microcitici

✓Neutrofili e piastrine normali

✓Mieloblasti <1%

MO
✓Diseritropoiesi leggera o moderata con alterazioni del nucleo

✓Sideroblasti ad anello <15% dei precursori eritroidi

✓Neutrofili e megacariociti normali o con displasia minima

✓Mieloblasti <5%

✓BOM: iperplasia eritroide

Anomalie citogenetiche (25% dei casi): del(20q), +8, -5 e/o -7



Del (20q) / Del(5q)/-7,Del(7q)  



Anemia Refrattaria con sideroblasti ad anello
MO

✓Iperplasia e displasia eritroide

✓Sideroblasti ad anello >15% dei precursori eritroidi
(10 o più granuli di ferro circondano 1/3 o più del nucleo)

✓Lobature nucleari e caratteristiche megaloblastoidi

✓Neutrofili e megacariociti normali

✓Macrofagi carichi di emosiderina

✓Mieloblasti <5%

✓BOM: normocellulare o marcatamente ipercellulare

Anomalie citogenetiche: <10% dei casi





Citopenia Refrattaria con displasia multilineare

MO

✓Displasia >10% delle cellule in 2 o più linee mieloidi

✓Neutrofili ipogranulati e/o con nuclei iposegmentati 
(nuclei pseudo Pelger-Huet)

✓In alcuni casi marcata iperplasia e displasia eritroide

✓Sideroblasti ad anello <15% dei precursori eritroidi

✓Se sideroblasti ad anello >15%: diagnosi di RCMD-RS

✓Micromegacariociti o megacariociti con nuclei ipolobulati

✓Mieloblasti <5%

Anomalie citogenetiche (50% dei casi):  +8, -5, del(5q), -7, del(7q), del(20q), cariotipi 
complessi





Blasti ….





Anemia Refrattaria con eccesso di blasti

Pe

✓Frequente displasia trilineare

✓Anisopoichilocitosi con macrociti

✓Neutrofili ipogranulati e con nuclei iposegmentati 
(nuclei pseudo Pelger-Huet)

✓Blasti <5% (AREB-1)
5-19% (AREB-2)



MO

✓Iperplasia neutrofila con vario grado di displasia: disgranulopoiesi, nuclei 
pseudo Pelger-Huet, nuclei ipersegmentati

✓Diseritropoiesi eritroide con nuclei multilobati e magaloblastoidi

✓Displasia megacariocitaria con micromegacariociti ipolobulati, non 
lobulati o con nuclei multipli separati

✓Corpi di Auer (AREB-2)

✓BOM: ipercellularità frequente, ipocellularità nel 10-15% dei casi
Anomala localizzazione dei precursori immaturi (ALIP)

✓Mieloblasti 5-9% (AREB-1)
10-19% (AREB-2)

Anemia Refrattaria con eccesso di blasti

Anomalie citogenetiche (30-50% dei casi): +8, -5, del(5q), -7, del(7q), del(20q), 
cariotipi complessi



5q- Syndrome
• 5q- as the sole anomaly 

• M/F 1:4

• Macrocytic anemia

• Mononuclear Mk-cytes

• Reduced BFU-E growth, normal CFU-GM growth

• Erythroid hypoplasia

• Favourable clinical course

• Leukemic transformation rare

• Transfusion dependence = negative impact

• Response to lenalidomide 



Schanz te al JCO 2012



Sindromi mielodisplastiche inclassificabili

Pe

✓ Blasti assenti

✓Neutropenia o trombocitopenia

MO

✓Displasia marcata della linea neutrofila e megacariocitaria

✓BOM: ipercellularità frequente, normocellularità o ipocellularità rare

✓Blasti assenti

Anomalie citogenetiche:Cariotipo spesso normale o anomalie simili agli 
altri sottotipi di MDS



Per questa brutta 

malattia, in cui il 

midollo si è stancato, 

non esistono terapie 

alternative.”

“La sua diagnosi è 
mielodisplasia.
Mi dispiace, può solo 
fare trasfusioni.

Oggi la dx di MDS deve essere effettuata  secondo i criteri  WHO


