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HA ANCORA UN RUOLO FONDAMENTALE
NELLA DIAGNOSTICA DELLE EMORPATIE ?

E’ UNA DISCIPLINA ANTIQUAITA,
IMMODIFICATA, IMMODIFICABILE ?
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Elizabeth L. Courville, MD, Technology Spotlight
Digital Microscopy and Artificial Intelligence in Bone Marrow Evaluation:

» We strongly recommend that operators should be trained on this “new
morphology” just as they are trained in the interpretation of cytogramsfrom
automated cell counters.

(ICSH2 019)

» Inaccurate identification of abnormal cells remains still challenging, in spite
of advancements In digital imaging and Al algorithms.
» Specifically, immature granulocytes, eosinophils, and basophils can be

difficult to detect accurately using automated methods
(H- Kim et all, Diagnhostics 2025)
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MY ELODYSPLASTIC SYNDROMES INM THE AGE OF GENOMIC MEDICIMNE

Diagnosis and classification of myvelodysplastic
syndromes

Fobhaert P. HElE-E.-EI'_iIEr‘l,- Linch I:E-Er'rnir'ng.E and Luca Malcowati™"

'Departrnent of Pathology, Massachusems General Hospital, Boston, RS 'E'Dep-am*n-&nt of Hermanoloosy, Oinoalogyy, and Climical Irmmanalodcyy, FHeomrick - He e
hriweraty, Dusseldorl. Germany; - Departmeent of Malecular Medicime, Urnversity of Pavia, Paoia, italy, amnd epartrnent of Hematoslogy, Fondamane IRCCS
FPalbchnioo S kMatteas, Pavia, Italy

A
Morphologic determinants of subtype Genetic determinants of subtype
MDS diagnosis:
Cytopenia
=210% lasia
MDS-TP53*
TP53 mutation
MDS-EB » | MDS/AML-TPS53**
Blasts increased
MDS/AML*** | =
Del(5qg)
Fibrosis f N . P MDS-del5q
| MDS-F -«
R N SF3B1 mutation - S et
MDS-NOS-SLD splasia S
B MDS-LB |<—)
MDS-NOS-MLD
= Hypocellularity *Multi-hit/bi-allelic TP53 mutation
I MDS-hypoplastic | < **10-19% blasts and at least 1 TP53 mutation (VAF =10%)
***10-19% blasts
: Ring sideroblasts
| MDS-LB-RS |=
= orphologic information Genetic class assigned to each case
provided for each case
MDS diagnosis:
Cytopenia TP5
=>10% lasia 2
’ del(5
Comprehensive Comprehensive (Sa)
Bone marrow blast 9% morphologic genetic SF3B1
Blood blast % o e analysis
Dysplastic lineages
Fibrosis grade
Hypocellularity Other genetic
subgroups to
be determined
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MDS: CRITERI DIAGNOSTICI ( displasia per filiera >10%)

Briito-Babapulle F.,Catovsky D.,Galton D.,Br.j.Haemat1987,;66:445-454
Goasguen,Matsuo,Benett: Leukemia 6(6) 1992,520-525
Sangue midollare e Periferico WHO 1999-2001-2008

*  Diseritropoiesi

»  Disgranulopoiesi

»  Dismegacariopoiesi

Percentuale di Blasti (AC)):

- Mieloblasti agranulati (Tipo 1)

-Mieloblasti granulati (Tipoll) T .A
-Blast equivalents ( Promonociti ,micromegacarioblasti) .1.

—

Morphology remains the cornerstone of diagnosis: Well-stained b)ood and BM
smears; well-processed BM biopsies

Firenze, 23-24 ottobre 2026
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ERITRODISPLASIA
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PONTI
INTRACITOPLASMATICI
NO SEGNI DI
ERITRODISPLASIA
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Diagnosi
Precursori eritroidi >80% di cui > 30%
sono PROERITROBLASTI

Morfologia :

Sangue periferico presenza di precursori
ertroidi

Aspirato Midollare media grossa taglia
Nucleo : rotondo fine cromatina dispersa 3
nucleoli spesso binuclati

Citoplasma intesamente basofilo con
vacuolizzazioni

Citochimica : SBB / MPO neg

PAS posituvo tipo granulare

Se presente TP53 diagnosi “AML with TP53
mutation

Diagnosi Differenziale
AML - MR Megaloblastosi da deficit B12

AIEOP GIOVANI | LECCE, 12 ottobre 2026

BLASTI ERITROIDI

Leucemia eritroide Acuta /PEL

Acute erythroid leukaemia (AEL) (previously pure erythroid leukaemia, an acceptable related term
in this edition) is a distinct AML type characterized by neoplastic proliferation of erythroid cells
with features of maturation arrest and high prevalence of biallelic TP53 alterations. Diagnostic
criteria include erythroid predominance, usually 280% of bone marrow elements, of which 230%
are proerythroblasts (or pronormoblasts .WHO 2022
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SSOCIAZIONE TALIANA MATOLOGI
NCOLOGIA EDIATRICA

FHlcoww 1 imvestigate dyvysgagsramulopoaiesis

Roshimi Sh kb= 000 ] “"Wisasrest . Srirmisweasasoare 000 I Swr=atkidi Pr=ai 0

Causes

FduagEritiomal

w TSI [ CHER I RHE T

Folic Aucid dieficiemoy

Copper deficierncy

Imfection=

Hwuman immunodeficiency wvirmnas (HIW)

Farvowiruas

Hepatiti=s C wirus (HOCWE Humam
herpeswvirus-&6 [(HHW- &)

Leishmaniasis

Lot i T L e

Swstemic Lupuwus Erythyematosus (SLE),
Rhesumatoid Arthritis (FEA)

Cruaeps
SG-CSFAGRMM-CSF

Cotrimosxasole
Tacrocdimmws
vy cophenolate mMmuofetil

Toxims

Alcoahaoal
Arsemnee
SEmaoaking

Hereditary

Hereditary autosomal domimnant
Felger-Hu&Et anomialy

FPseudo-dysplasia

ELTA effect, Poor preparabicomn of
slhide=

TABLE 1 MHMonmn-mneoplastic causes of dysgranulopoiesis

FMMorphologwyw finding=

NMuclear-cyioplasmic dys-symchrnormy.,
Fypersegmented granuloccytes
(“right shife"k, siant myelocytes and
metamyelocytes

Crysplasia. cyvboplasmic vacuolatiorn of
mveloid & ervihoid precursors, ring
siderablasts

FMegaloblastic changes. pseudo-Pelger-
Huwu&et anomaly, coarse granulatiocon arnd
degranulation of myeloid cell=

F1yeloid hypopranulation, increase in
myvelgid blasts and monocytbosis

Dryserythropoisesis (more comimon),
abmormal meutrophil lobatiorn amndsAor
cywiboplasmic granulation

Flultinuclieation and pseudo-FPelger-
Huwu&at anomeal

Flild dwsgranulopoiesis

Sigmificanmt left-shift=d
myelopoiesis, marked hyvpergranularity,
muclear hyposesmentation amnd
increase in blasts

MNeutrophil hyposegmentaticon

Ty =sEranulopoiesi=s
Cwiitopenias and dy=spoiesis
Leucocyibosi= anmd right-shifted

myelopoailiesis

FPelger-Hu&Et amnvomaly and dysplasia

HypoEeranulatiom of myyveloadd =eries

Recommended testingworkuap

EerLume armen B =wels homocysteine and
methylmalonic acid levels

Fed cell/'serum folate lewels, serum homocysteime

Sarmum copper levels

Hil%W t=sting

Farvowirus g, g antibody levels, bone marrosy
smrear examimnation for parvowiros inclusions and
immureodhistochemistry

Testing for HCW, HHW-& serological marksrs

r<E% antigen test, Antibody levels, boe marroas
examination for L-D bodies

Fheumatoid Factor, Sutoimmume antibody profile
imcluding ANNA dsDDNAS anmd anmti-CCF

History of G-CSFAGM-CS5F treatmeant

History of drug therapy

History of alcohol use, smmoking
Serum arsenic lewvels

Feripheral blood smeesar examination of family members,

Lamim B receptor (LEBR] sene mutation testing

Examine slides as soomn as possible; us=e of alternate amti-

coagulants (heparimScitrate)

Froper technigue during slide preparation and staiming

=T International Iournal of
Labsraiary Himatdogy
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DISMEGACARIOPOIESI

Emperipolesi non e segno patognomonico
di MDS
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727270707

* osteoclasto % Megacariocita a nuclel
multipli e separati

AM MGG 1000x
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Diagnosis and classification of myelodysplastic

ememeeeeeeees  syndrome: International Working Group on Morphology
of myelodysplastic syndrome (IWGNV-MDS) consensus

proposals for the definition and enumeration
of myeloblasts and ring sideroblasts

Abnormal

Blasts
Promyelocyte oromyelocyte

Agranular  Granular

v « .
E @
" .', . .
:
' \!

» Basophilic * Azurophilic  « Azurophilic Azurophilic
cytoplasm granulation granulation+ granulation

e Fine - Abse.nce of ° CIearly +4+4
chromatin Golgi zone visible Golgi

* Nucleoli Zone

| 1714 | haematologica | 2008; 93(11)

Mutft1 et al,2009
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BLASTI VS PROMIELOCITI ATIPICI
CRITERI MORFOLOGICI perla DEFINIZIONE dei BLASTI nelle MDS \

|MORFOLOGIA I Bl. agran| Bl.granulati lrom.anormald Promi. Displastico Promi.normale
Dimensioni 15 30 25-30 25 25-30
N/C alto medio baso basso basso
Basofilia citopl. ++ ++ irregolare +
Nucleo rotondo rotondo eccentrico eccentrico eccentrico
centrale centrale ovale ovale ovale
fine fine
Cromatina fine fine fine rossolana intermedia
Julhnleoli 1-2 1-2 01-feb [ 1 01-
promine nti promine nte promine nte
presente presente presente
oco sviluppat oco sviluppato visibile
Granulazioni grossalani distribuzione azurofili
numerose irregolare disperse
Corpi di Auer +/- + fagoot's -- -

Firenze, 23-24 ottobre 2026




Neoplasie Mielodisplastiche

Clinica

Citopenia

MYELODYSPLASTIC SYNDROMES IN THE AGE OF GENOMIC MEDICINE

Clinical decision-making and treatment of

myelodysplastic syndromes

Eva S. Hellstrom-Lindberg ' and Nicolaus Kroger

"Department of Medicine, Karolinska Institutet, Center for Hematology and Regenerative Medicine, Karolinska University Hospital, Stockhelm, Sweden; and
“Departrment of Sterm Cell Transplantation, University Medical Center Hamburg-Eppendor, Hamburg, Germany

Diagnosi Interdiscliplinare
Classificazione
WHO 5° /ICC

Diagnosi Non sempre facile

Decisione terapeutica
Non sempre facile

Risk classification according to IPSS-R'/IPSS-M?

Transition based on
Lower risk additional risk factors; Higher risk
------ »  germline mutations, ~ -----p>
MDS BM fibrosis, genetics, MD§
‘ progressive cytopenia ‘
ESAs Risk/benefit evaluation for HSCT
if symptomatic anemia and not S-EPO 500 (200) U/ | ‘
No HSCT HSCT
No response or not eligible for ESA | ’
HMA
Selected cases: ~ HMA/Cheotherapy
rescue with or direct HSCT
HMA+targeted drugs

o
| |
| |
1 |
Hypocellular MDS Cytopenia MDS-RS+TD  Del(Sq) MDS + TD : !
IST If younger and no Transfusions Luspatercept Lenalidomide if no T
: e i ; Clinical trial
adverse (cytojgenetics  trombomimetics high-risk genetics/ |
Supportive care TP53 |
|
| | |
|
|
....................... |
l ‘ |
! |
Clinical trial ==~ »  Risk/benefit evaluation for HSCT :
|
| |

Allogeneic stem celltransplantation®

Defne sk sais—— proe s Selct Donor selecton N Monitorng
wtordng PSSRor— and promnc conditioning intensity plus MTXor MF chimerism and/or
PS5l status prior to molecular marker
(intermediate, tmgp]m(
moderate high, high,
and very high risk)
Preference;
Conscer also: Aiming. According: Consicer also: Consider;
* MRD > MUD >Haplo/
LowerrkMOSwith ~* Blastreduction + Risk of relapse MMUD/CORD v ATGATLG orPTCy — + ISreduction and
risk factors: - chemotherapy (itensity !} in MUD and MRD donor lymphocyte
e ko NRM i o
RO ey Vet (ntensty | | " Maintenance therapy
« B fbrosi * Ctognec i *Yourg MUD nted preferentialy within
+ 110 165p0nge to of e sbing dinical studies
eatment * Reduction of mutation  Consicer: -
p | + Permissive mismatch
" Karnofsky Index and " Sequentil approach e
ioe owriooeld  frghonier* NoMDifgemine
mutaton s present
Indication Pretreatment Condtioning Transplantation GHD prophylaxis ~ Relapse prevention
>

Figure 2, Main steps during allogeneic stem cell procedure for MDS,
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Paziente dianni 54 non comorbidita di rilievo
anticorpi antigliadina positivi = sospetta celiachia
Attivita professionale: Laurea in infermierstica = CELIO
Svolto missioni in Afganistan,Kossovo ,lraqg

. 4

Persistente Macrocitosi da circa 9 mesi
Hb 12,9gr/dl MCV 115fl RDW 20 Ht45%
GB 5750/mmc (N67% L 34% M9%) PLTS 200.000/mmc
Reticolociti 2% ( va 30.000/pi/1)
LDH 230 U /L Dosaggio EPO 250 MU/L Ferritina 300 ng/dl Cupremia 80 pg/dl
Dos Vit B12 350 pg/dl Vit.B9 (Folato) 10 ng/dl
Esami strumentali : EGDS - gastrite dell’ antro gastrico Hp Negativo
Colonscopia Negativa TC TB —Negativa per oragnomegalia

Fare striscio periferico?? Fare Aspirato Midollare ??

OSSERVAZIONE?7?7?7?

Firenze, 23-24 ottobre 2026
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SVP MGG hpf 500x -

rari monociti attivati ed
eosinofili

Assenza di blasti

Firenze, 23-24 ottobre 2026




Clonal haematopoiesis associates with distinct cvtometric changes
B of red blood cells and platelets

J- B. Salzbrunn'" & | I. A. van Zeventer' & | A O, de Graaf | S. Klatte® | L. J.van Pelt™ |
P. Kamphuis® | ™M, G.J. M. van Bergen™ | AL G. Dinmohamed ™ @ | B. A van der Reijden™ |
J. Limssemn ™ | ¥- 7. Schuringa' | - H. Jansen™ | . Huls'

® High MCV/RDW

@ Clonal haematopoiesis High risk of (c) ,
2 e haematological malignancies Full cohort ‘ MCV =100 ROW216% | | MCHC »Z2mmollL \ MPV =12, 7L POW >17 4l
= 0.25

. 5 u'zu viwe

' =

; f

| E 0.15 » Death from cardiovascular disease

% o Death from haematologic malignancies
- Death from solid cancers
4 8 010 o M Death from gastioinlestinal disease
0 Blood count abnormalities i e Death from respiratory disease
ous | Death from other cause
0.05 b
.
0.00
50 100 50 100 50 100 50 100 50 100 50 100
Follow-up (months)
Population-based Lifelines cohort
n=167,729 Correlano con alterazioni morfologiche del SVP
MCV>100fl—> DMT3A ,SF3B1,TP53,PPMID Indicativo di rischio di evoluzione nelle CH (adverse health risk)
‘ RDW>14,5%_ -> ASXL1, JAK2, SRSF2, U2AF1
‘ . MPV,PDW . TET2, SRSF2 alterazioni morfologiche delle piastrine
CH cohort” Macrocytosis cohort' High RDW cohort? El e .
13240 1807 1=728 evata mortalita cardiovascolare

Cases RDW 216% Age & sex matched
n=242 controls n=484
Cases MCV >100 fL Age & sex matched
n=269 controls n=538 BJ H 2 0 2 5

Firenze, 23-24 ottobre 2026
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Clonal hematopoiesis — mutation-specific adaptation to
environmental change

TR T W T T T W

s =

PPMID
TPs53
CHEK2

DNMT3IA

ASXL1
TPS3

ASXLY
SRSF2
DNMTS3A

CHEK2

Figure 1: Environmental stressors promote mutation-specific clonal expansion.
Over an organism’s lifetime, HSCs encounter cellular stresses which may induce somatic

mutations in common driver genes. Depending on the context, somatic mutations may
confer a selection advantage for certain clones to persist and expand. Environmental cffects
on clonal competition arc mutation specific. Genotoxic stressors such as chemotherapy

and radiation provide a sclection advantage for clones becaring mutations in pS3, PPM1D.
and CHEKZ2, whercas infection and inflammation promote the expansion of clones with
mutations in T ET2 and DNMT3A. Studies on the mectabolic effects of clonal expansion

suggest that metabolites. like vitamin C. may impact the function of mutations. such as
TET2.
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Y

Apposizione Biopsia ossea AM hpf 500 X
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Cellularita Aumentata (4) Megacariociti in numero normale ( 1-2 pcv)
Istiociti >2% alcuni con aspetto Blu Mare
Mielogramma Er 30% Gr 36% L 15% Eos 5% Mastociti1% plasmacellule 4%
blasti agranulati 9%
Gr/Er 1,2%----->MDS iB1
Immunofenotipo: CD34/CD117 1,8%
BOM iperplasia eritroblastica con deviazione verso I’ immaturita
Serie Granuloblastica normorapresentata Megacariociti in numero normale
Immunoistochimiche hanno messo in evidenza la presenza di elementi ad ‘habitus” blastico
(CD34+/CD117+), costituenti meno del 5% della cellularita complessiva.
Assenza di fibrosi Mielodisplasia

Firenze, 23-24 ottobre 2026
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COLORAZIONE BLU DI PRUSSIA
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Abbondante ferro intramacrofagico
Sideroblasti ad anello 27%
Sideroblasti 20%
Citogenetica 46XY,
NGS DMT3A SF3B1 Mutato
EZH2 1,2%

Quale terapia ??7?
EPO??
Luspatercept( emoglobina stabile 12,9 gr/dl)
Osservazione ?7?

Firenze, 23-24 ottobre 2026
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AM:

. | EZH2
Mieloblasti 9% ﬂ:m@ mﬁA sottosoglia
VAF1,2%

Emocromo Hb 12,9gr/dl M/

19%) PLTS 200000/mmc

QUALE DIAC

. CD34+CD117+<5%

NGS Mutazioni
SF3B1 (K 700E) (VAF39,5%)
EZH2( 1,2 %sottosoglia)
 Cutt off Blasti??

A) LB-MDS-RS(WHO02022
B) MDS with SF3B1 (ICC2(
C) MDS iB1-RS

ERAPIA ?7
nitoraggio stretto
imiliare

Firenze. 23-24 ottobre 2026
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AM:
EZH2
a o D34+CD1171,8%+/BOM SF3B1 /DMT3A
VAF1,2%

@ " ® ®

Emocromo Hb 12,9gr/dl MCV 115fl RDW 20 Ht45% GB 5750/mmc (N67% L 34% M9%) PLTS 200000/mmc
riPSS score3 LOW MIPSS -1,39. LOW

QUALE DIAGNOS| 772 D QUALE TERAPIA

+ CD34+CD117+<5% A)Osservazione+monitoraggio stretto
« SF3B1 (K700E)(VAF 39,5%) DMT3A(40,8%) ricerca donatore familiare
EZH2( 1,2% sottosoglia) B) ESA

e Cutt off Blasti??
C) Luspatercept
A) LB-MDS-RS(WHO2022) D; Ipompetilantep%SCT

B) MDS with SF3B1 (ICC2022)
C) MDS iB1-RS

Firenze, 23-24 ottobre 2026
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MCV / RDW elevati OPEN QUESTIONS

Risultati contrastanti??
Cut di blasti
NGS?
Basso rischio vs Alto rischio

Diagnosi MorfologM midollari 9% ---> MDS iB1?

Sideroblasti ad anello 27%

Immunofenotipo Blasti (CD34 Cd117 1,8%)
BOM CD 34/CD117 <5%

Citogenetica Normale

NGS SF3B1 mutato(39.5%) DMT3A(40,8%)
EZH2(1,2%)

M IPSS LOW???

Emocromo ottobre 26
Hg10,1gr/dl MCV19fl GB 4890/mmc
ANC3000/mmc)PLTS 359.000/mmc
AM - blasti 6%

BOM in corso

Citogenetica / NGS in corso

N -
REFERTO INTEGRATO

!

/ Y VYV V V V V VWV

— DECISIONE  TERAPEUTICA

Firenze, 23-24 ottobre 2026




CONVEGNO FISiM

Uomo di 55 anni contadino

1 mese prima puntura da artropode comparsa di dispnea, dolore
Provenienza: eplga_strlco con |rrad|a_Z|one al t?rac_e | | N
Pronto Soccorso astenia,febricola serotina , perdita di peso , parestesie bilaterali arti
superiori ed inferiori artromialgia migrante, eritema cutaneo al torace

Data: 25/11/2025% Qre: 14:52

Globuli Rossi  (RBC) 2.1 L 10"6/uL 4.4- 6.0 -

Emoglobina (HGB) 7.60 L g/dl 13.00 - 18.00 e(_j estremita; i i .

Emamaky e e | o o Videat ematologico —-> work up anemia macrocitica 2>sospetto MDS
MCV 109.00 H f 45,00 . 98.00 screenig reumatologico

MCH 35.70 H pag 28.00 - 33.00

MCHC _ . . . - . .

. Ei: i‘“' i‘;“” jﬁ"m Ricovero presso UOC Di Ematologia febbre (>39°C)elevata richiesta trasfusionale
Piastrine (PLT) 153 103/l 140 - 400 peggioramento Emocromo Hb 7.6 g/dL, (MCV109 fl Leucociti, 3.98x103/uL, Piastrine
PCT 016 % 012 - 0.36 114%x103/uL reticolocitopenia.(0,2%) PCR 17.78 mg/dL

PDW 17.00 % VES 83 mm/h, ferritina 1029 ng/mL ertropoietina 345 mIU/mL LDH250 U/

ey 10.60 1007 100 TAl /TAD Negativi

Globuli Bianchi (WBC) 3198 | 10°3/uL 4.30 - 10.80 g ] L. ... . .

Neutrofili% 801 % 450 740 EGDS pangrastrite HP positivo, iniziata terpia eradicante

Linfociti% 341 % 16.0 - 45.0 TC TB : micronoduli centrolobulari bilaterali con aspetto a vetro smerigliato, non
Monociti% 26 % 2.0- 10.0 linfoadenomeglaia, non splenomegalia.

Eosinofili%o 3.0 % 0.0- 5.0

Basofili% 0.2 % 0.0- 2.0 ] i N . . . -

Neutrofili # 230 milemm’3 150 7.50 Screenig autoimmunita Negativo screenig epatite ab HBVc positivo, Toxoplasma;
Linfociti # 1.36 mile/mm*3 100 - 4.50 CMV,EBV, PARVOVIRUS, HIV; HCV, quantiferon, Mycoplasma, leishmania NEGATIVO

Monociti # 0.10 L mille/mm*3  0.20- 1.00 Borrelia IgM e 1gG positive

Eosinofili # 0.12 mille/mm*3 0.00 - 0.70

Basofili # 0.01  mille/mm*3 0.00 - 0.20

Courtesy dott.ssa C Tatarelli & dott. E.Santacroce

Firenze, 23-24 ottobre 2026
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SOSPETTO DIAGNOSTICO

CITOPENIA
In corso di infezione
In corso di patologia
autoimmune

ICUS
MDS acquiste

Firenze, 23-24 ottobre 2026
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MORFOLOGIA MIDOLLARE Conta differenziale su 500 cellule nucleate
: 0 Eosinofili 2%
- Cellularita aumentata (4) Granuloblasti 50% i
R Eritroblasti 27% Plasmacellule 2%
e Megacariociti in numero normale : : .
.. . . NP 0 Mieloblasti 2%
con aspetti evidenti aspetti di Linfociti 15%
. . . . . . Mastociti atip. 1%
dismegacariocitopoiesi Prom +Monociti 3%
® [stiociti >2% con lipofuscina G/E = 2%

ALTERAZIONI MORFOLOGICHE

¢ Dimegacariocitopoiesi :megacariociti con nuclei multipli e separati,ipomononucleati
* Disgranulopoiesi: ipo-/agranularita, asincronia N/C, Bizzarrie nucleari
e Diseritropoiesi: megalocitosi, frammentazione nucleare, asincronia N/C
¢ Vacuolizzazioni: serie eritroide 3/25; granuloblastica 6/50
\ Mitosi _eritroidi2/100 el nucleati

DESCRIZIONE

Lieve iperplasia della granuloblastica presente comn prevalenza della quota
promielocitaria note evidenti disgranulopoiesi ( el ipo/agranulati ,asicronia N/C,bizzarria
nucleare a carico dei polimorfonucleati) alcuni elementi presentano vaucoli cipoplasmatici
e nucleari

Serie eritroblastica con prevalenza della quota pit immatura ( left shift)
caratterizzato da aspetti di diseritropoiesi ( megalocitosi ,frammentazione nucleare
asincronia N/C) Mieloblasti 2% A latere si segnala la presenza di mastociti atipici

Conclusioni

quadro midollare con rappresentazione emopoietica trilineare, caratterizzata da aspetti

di diplasia (>10% per filiera)

AM MGG hpf 500X Neoplasia Mielodiplastica (NOS) da confermare con studio immunofenotipo,

Ctogenetico.NGS
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0 100 200 CD19 PCE 5-A CD16 FITC-A CD33PCT-A
85C-A (x10% . - | | | N
La maturazione granulocitaria  studiata tramite La popolazione monocitica CD14+
, , , _ : - espressione  CD16/CD11b mostra solo una lieve esprime, come da norma, lantigene
I citogramma CDA5/SSC presenta un  La quota di popolazione blastica I&afp ipglazmne g.ranugch%rlle(l)pres.er;tggli/n anomalia  nella maturazione tra  mielociti e CD33 ad alta intensita e non presenta
ridotto side scatter suggestivo di  CD34+ e pari a circa 1% della etici I(jspressmne ~ parl al 097 metamielociti; i promielociti a fenotipo CD16-/CD11b- espressione aberrante di CD56
pogranulosita  della  popolazione  popolazione  cellulare  totale (VN <10%); tale dato viene considerato rappresentano 13% della popolazione granocitica (v
granulocitica;  tale  dato  viene  nucleata (v.n. <3%) un indice di mielodisplasia <20%)

considerato un indice di mielodisplasia

Courtesy of dr.R.Amodeo
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BIOPSIA OSTEOMIDOLLARE

biopsia osteomidollare da spina iliaca postero superiore

DIAGNOSI:

Frustolo agaobioptico di tessuto osteomidollare della lunghezza dicm 1. Le
cavita midollari mostrano unacellularita pari all'80% circa.

La popolazione ematopoietica e trilineare e si caratterizza per un aumento
delle forme mieloidi segmentate a cui si associano segni di diseritropoiesi
con aumento dei precursori ecaderina+ e aspetti di megaloblastosi e
megacariociti aumentati in numero e spesso di taglia ridotta.

Si osserva una colorazione nucleare intensa per p53 nel 4-5% circa delle
cellule.

La colorazione immunoistochimica per CD34 ha evidenziato una quota di
blasti pari all'1-2% mentre quella per CD117 una quota di elementi immaturi
pari al 3-4%. Si osserva un lieve incremento delle fibre reticolari interstiziali
(MF-1). In sede interstiziale sono inoltre presenti alcuni piccoli linfociti T
CD3+ (10-15%) occasionali piccoli linfociti B CD20+ (<5%) ed una quota di
plasmacellule CD138+ (2-5%) con espressione citoplasmatica delle

catene leggere kappa e lambda delle immunoglobuline in rapporto pari a
circa 1.5:1.

Aspetti istologici da integrare con I'esame morfologico dello striscio di

¢
S o ROGk VORIt £ sangue midollare, i dati di aboratorio (parvovirus B19? HIV?) e le
) Bt SUSE A L L "."-3'3‘5,’;"!;3,:,” 8 :;;.{‘“",v G ',fjﬂ . = . . . . . . . .
AR TR T KO ER R D i indagini citogenetiche e molecolari al fine di escludere il sospetto di
s o A 4

! ¥ aostd CIL: Mg L Y ' ) o »
N e e P R SO LRI Y YL . . . .
‘(’“ el %. TR R i LS SV ) S neoplasia mielodisplastica.

A it
- )

& SN YUY 8L A°
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Work up diagnostico
B O Cit ti
Displasia trilineare BOM itogenetica
Vacuolizzazionl - Sospetta MDS 46XY
Neoplasia Escludere infezioni NGS no
_ Mielodisplastica mutazmnl/

Maschio eta >50anni contadino

Citopenia —>anemia macrocitica —>reticolocitopenia = trasfusione dipendenza(eritropoiesi inefficace)
Puntura da artopode

Sintomi multisistemici reumatologi/ neurologici
(Febbre Atralgie migranti parestesie )

TC Torace Micronoduli centrolobulari (vetro smerigliato)
infezione da Borrelia burgodorferi

Firenze, 23-24 ottobre 2026
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Decorso e complicanze
e Trombosi della vena grande safena destra

« UBA1 p.Metd41Thr: VAF 86,5% nel sangue  Otite media e mastoidite; Aspergillus niger isolato
midollo e 60,8% nel sangue periferico da tampone auricolare

Terapia ed evoluzione

* Prednisone 1 mg/kg
* Amoxicillina seguita da doxiciclina; terapia
antifungina con isavuconazolo per 8 settimane

A: p.Met41Thr (c.122T>C) mutation detected by Sanger sequencing on bone marrow blood. * M'qhoramen_to di s!ntoml e "]C!'c' '_nﬂammatorl;
B: p.Met41Thr variant allele frequency (VAF) quantified by ddPCR on bone marrow blood. persistenza di anemia macrocitica lieve (Hb 10,6
Blue droplets represent the presence of mutant DNA, while green droplets represent wild-type g/dL)

DNA.

* Tipizzazione HLA per trapianto allogenico e
arruolamento nello studio PAXIS (PACRITINIB)

Firenze, 23-24 ottobre 2026




A clinical, histopathological, and molecular study of two cases of VEXAS
I syndrome without a definitive myvyeloid neoplasm

Peng Li,""" Shobi Venkatachalam,® Daniela Ospina Cordona,® Lorena Wilson,? Tibor Kovacsovics,® Karen A. Moser, "

Rodney R. Miles,''® David B. Beck,® Tracy George,''® and Srinivas K. Tantravahi®

=2

TDivision of Hematopathology, Department of Pathology, University of Utah Health, Salt Lake City, UT; ZARUP Laboratories, Salt Lake City, UT; SDivision of Hematology and
Hematologic Malignancies, Huntsman Cancer Institute, University of Utah, Salt Lake City, UT; and *MNational Human Genome Research Institute, Bethesda, MD

Table 1. Summary of clinical presentation and pertinent
laboratory experiments

Overall clinical

manifestations Patient 1 Patient 2

Clinical presentation

Fever Yes Yes

Cytopenia Yes Yes

Arthritis Inflammatory polyarthritis Joint pain only

Dermatitis MNeutrophilic dermatitis Leukocytoclastic

(Sweet syndrome) vasculitis

Prneumonitis Mo Yes
CBC (normal range)

WBC, <10°/L (4.3-11.3) 2.8 4.9

Hemoglobin, g/dL (14.8-17.8) 7.9 10.7

MCW, fL (81.2-96.6L) 110 114

Platelets < 10%/L (159-439) 121 71

ANC, <10%/L (2.0-7.4) 2.5 2.9
Laboratory (normal range)

C-reactive protein, mg/dL (0-0.8) 11.2 10.7

ESR, mm/h (0-10) 105 G2
Bone marrow

Circulating blasts (%) (0] ]

Cellularity (96) ab a5

Blasts (96) 1 4

Myeloid/erythroid ratio 2.5 5.6

Ring sideroblasts (%) 5 0]

Reticulin stain MFE 1/3 MFE 1/3
Ancillary studies

Karyotype MNormal MNormal

Variants by myeloid PRPF40B p.E399D (48.4) MNone

NGS panel (VAF 926)
UBA T wvariants (VAF 9G) p-M4a1L (67.3) p-M41V (83.6)

Semiquantitative grading of reticulin fibrosis was performed using the MF grading

system as described in the current WHO classification.®

ANC, absolute neutrophil count; CBC, complete blood count; ESR, erythrocyte
sedimentation rate; MCWV, mean corpuscular volume; MF marrow fibrosis; WBC, white

blood cell.

=

10° 10" 10% 10° 10*
CDTIbPCT
CTG GTG

ire 1. Examination of peripheral blood and bone marrow biopsy specimens, as well as ancillary studies for both VEXAS patients. (A-B) There were no

plasmic vacuoles or overt dysplastic changes in neutrophils (A) or monocytes,

d (representative pictures from patient 1) Original magnification

Convergenza : Reumatologia vs Ematologia
Mutazione somatica misense Metp4l ter

Autoinfiammazione

Bone marrow failure (emopoiesi clonale)

Firenze, 23-24 ottobre 2026
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Vacuoles E1 enzyme X | inked
autoinflammatory somatic

VEXAS is a unique systemic
autoinflammatory disease caused by
somatic UBA1 mutations in the
HSPCs that affect men exclusively
Proteosomapatia - alterata
ubiquitinazione—>alterata
degradazione delle proteine
—>vacuoli contenenti lipidi e
frammenti di materiale
mitocondriale

-UBA1 e una mutazione non
presente nelle MDS

25-55% dei pazienti sviluppano MDS
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TO THE EDITOR:

Vacuolization of hematopoietic precursors: an enigma
with multiple etiologies

Carmelo Gurnari,'® Simona F"Elg“uc.'a,"'a Lisa Durkin,? Laila Terkawi,! Hassan Awada,’! Sunisa K:::r‘ngkia‘tkaman,1 Misam Zawit, '
Eric D. Hsi,* Hetty E. Carraway,''" Heesun J. Rogers,? Valeria Visconte,'"* and Jaroslaw P. Maciejewski' ==

C

vacuoli = negativi

Morphologically, ultrastructural studies reveal that the bone marrow vacuoles characteristic of VEXAS contain
lipid droplets and disorganised organelles—such as mitochondrial fragments— indicating incomplete clearance of

cellular constituents
R.Holden et all,2025 frontieres

Firenze, 23-24 ottoore 2026
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| cASE IMAGE GEEEEED

Distinct Pattern of Atypical Megakaryocytes in
VEXAS Syndrome

fndrew ¥ Sune | dackaon W Dougias | Oles 18 wetnbers | Efmn e rermman= €T ROURE 1 | it utenof i ekt n VEXAS o, one o (B i ;W G, L
o Bse' RO ¥ . g o PPTR. P

o “. e © howing vaouolaion i rythrod precurson () and el s right ) B asprate B and C;Weiht lems s, 000K)

- 0t iopsy (0 ematorynosisan, S0 showingmeakaryyte it condensed el globul i the cyopasn artomheads, B

eripherllyisplced, “wneath e nucki(arowheads Cand D)

AM MGG hpf 500x
Dismegacariocitopoiesi in MDS
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Sindrome di Pearson
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nocondriale> Mutazione somatica

Open Access

REVIEW

. ®
che compare precocemente Pearson syndrome: a multisystem i
durante I' embriogenesi mitochondrial disease with bone marrow failure

Ayami Yoshimi' ®, Kaori Ishikawa®, Charlotte Niemeyer' and Sarah C. Grinert”

Danno catena respiratorioa

mitocontriale \
Hematopoietic stem cell Muscle cell

Alterazione & aminolevulasi .

mitocondriale P ;-ﬁ"\ . SR 38 0580

CLINICA: ANEMIA MACROCITICA < L

SEVERA esordio . . . . 520000 BooBm

Successuvamente sintomi AR [},ﬁ;ﬁ “in&#oou%}

gastroenterici Cell "‘-‘3‘“

Malassorbimento Accumulation of deleted mtDNA

Insuff pancreatica acidosi lattica
ipotonia muscolare
Ritardo dell’ accrescimento

Cell death

Oftalr.noplegia retipopatia celection ofster calle with Ommmmm

Atassia low load of deleted mtDNA

BMF: citopenia O psesamon

trilineare(neutropenia,piastrinopenia) eaoqete oo i o o ofdleiorboretis A (EN) ottt elted DNA st sl sling . .

AM presenza di vaculizzazioni 1 SRR e S e W s ol J Sindrome di Pearson
citoplasmatiche nei precursori Primary mithocrondrial DNA Caratteristiche Morfologiche
emopoietici, prevalenza negli deletion Syndromes

eritroblasti left shift displasia

trilineare
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TAKE HOME MESSAGE

Emocromo esequito 1 anno prima dimostrava una macrocitosi (anamnesi accurata )

Indizi Confondenti???
Puntura diartropode
Infezione da Borrelia b.
(auto)infiammazione???
Artralgie parestesie rash
Infiltrati polmonari
Citopenia

Anemia severa macrocitica reticolocitopenia

Aspirato midollare/ BOM aspetti di displasia
trilineare

vacuolizzazioni citoplasmatiche

Non patognomoniche ma suggestive

Citogenetica 46xy NGS no Mutazionl

UBA1l mutato
S.Vexas

Firenze, 23-24 ottobre 2026
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American College of Rheumatology Guidance Statement for
Diagnosis and Management of VEXAS Developed by the
International VEXAS Working Group Expert Panel

Arthritis & Rheumatology Vol. 78, No. 3, March 2026, pp 509-522

When to consider testing for somatic UBAI variant

I Pre-test probability is higher for MALES compared to FEMALES, for patients OLDER THAN 50 YEARS, and when ACUTE PHASE
| REACTANTS are ELEVATED

Typical Disease Features

Inflammatory: Hematologic:
«  Fever of unknown origin « Vacuoles in myeloid or erythroid precursor cells on marrow aspirate
* Auricular and/or nasal chondritis «  Macrocytosis! or macrocytic anemia
«  Neutrophilic dermatosis or urticaria-like lesions{Bx) *«  MDS or myelodysplasia
* Leukocytoclastic vasculitis (LCV) or leukocytoclasia (Bx) * Thrombocytopenia?
*«  Non-infectious periorbital swelling *+  Monocytopenia®
*  Recurrent, non-infectious inflammatory eye disease «  Lymphopenia
*  Mon-infectious ground glass or nodular pulmonary infiltrate
*  Unprovoked or recurrent thromboembolic disease
*« Steroid dependency?

Erythema nodosum [Bx)

Recurrent urticaria / urticarial plague

Injection site reaction to anakinra

Inflammatory arthritis

Vasculitis {any size), relapsing / recurrent or with lack of response to 50C
Pericarditis / Myocarditis

Exudative pleural or pericardial effusion

Testicular inflammation

Sensorineural hearing loss

Atypical or opportunistic infection including nontuberculous mycobacterial infection
Nephrotic syndrome with renal amyloidosis (Bx)

Interstitial nephrits | Bx)

] L L L L L
L] L] L] L] L] L]

Figure 1. When to consider testing for VEXAS. Alist of typical and less common disease features of VEXAS are presented to help guide clinicians
regarding when to consider testing for acquired mutations in UBAT. Bx, biopsy confirmation required; CHP, C-reactive protein; ESR, ernvthrocyte
sedimentation rate; LCV, leukocytoclastic vasculitis;, MGV, mean corpuscular volume; MDS, myelodysplastic syndrome; S0OC, standard of care;

VEXAS, vacuoles E1 enzyme X-linked autoinflammatory somatic syndrome.

Firenze, 23-24 ottobre 2026
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GRAZIE

Prof.ssa V. Santini

FISIM
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