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Revised International Prognostic Scoring System (IPSS-R) for
Myelodysplastic Syndromes Risk Assessment Calculator

Variables (units) [usual range] Value

RISK RISK SCORE
Hemoglobin (g/dL) [4-20] CATEGORY
A possible conversion for Hb values:
10 g/dL= 6.2 mmol/L, 8 g/dL= 5.0 mmol/L Very Low <=1.5
Absolute Neutrophil Count (x10%/L) [0-15] Low >1.5-3
Platelets (x10%/L) [0-2000] Intermediate >3-4.5

High >4.5 -6
Bone Marrow Blasts (percent) [0-30]

Very High >6

Cytogenetic Category

Very Good Good ' Intermediate ~ Poor  Very ‘
Poor

IPSS-R SCORE IPSS-R CATEGORY H ‘ I
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Transplantation policy according
to IPSS vs. IPSS-R

- IPSS-R based
IPSS l.)ased IPSS-R % SS . a::e
policy* policy
Very low 37 Delayed
Low 50 Delayed
IPSS Delayed : .
Intermediate 13 Immediate
Low
High -
Very low / Low 48 Delayed
IPSS Intermediate 40 Immediate
] Delayed ) .
Intermediate-1 High 11 Immediate
Very high 1 immediate

* Cutler CS et al. Blood 2004

** Della Porta MG et al. Leukemia. 2017 }émwo




NCCN MDS 2017 guidelines

PROGNOSTIC CATEGORY® TREATMENT
IPSS: Intermediate-2, High
IPSS-R: Intermediate,P High, Very High
WPSS: High, Very High
Allo-HCT®®
or Consider HCT or donor
Azacitidine followed Relapse lymphocyte infusion (DLI)f
by HCTPP.c¢ after HCT| |or
or or Azacitidinedd Response! —# Continue
Yes—#|Decitabine ™ No > lor
followed by HCTtb.cc | [response'| | pecitabine™
or or
High-intensity . Clinical trial
Donor stem ;:ot}ﬁmoemj il;(a&ygTbbw
cell source

available:

Clinical trial
Azacitidine (preferred) (category 1)4¢ No . ;
Transplant or response” I~ Supportive
candidate’ @ Decitabinedd » |or relapse arer

or ‘
Clinical trial

Greenberg et al. INCCN 2017




(Very) Low Risk
Intermediate Risk

IPSS-R

transplant consultancy |

Poor performance Good performance
Nonfit@ Fit@
; Poor-risk cytogenetic, persistent
Nonuan§pla.nt No poor rﬁk Poor risk foakumas™ blast ingreasg, Iife-threat.ening
strategies features cytopenias high transfusion
| intensity, molecular test
Nontransplant .
strategies® Available donor
Failure® ——>» |
Transplant Transplant
strategies® strategies#

de Witte T. Blood 2017
EBMT 2019




(Very) Poor Risk
IPSS-R

| transplant consultancy |

Poor performance Fit@
Nonfit@ Good performance
Nontransplant |
strategies”
No suitable donor Available donor@
Nontransplant < 10% marrow = 10% marrow
strategies* blasts blasts
Transplant Cytoreductive
strategies® therapy
Transplant
de Witte T. Blood 2017 strategies®

EBMT 2019
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Table 1. HCT-CI

Comorbidities

HCT-CI scores

Arrhythmia

Cardiovascular comorbidity
Inflammatory bowel disease
Diabetes or steroid-induced hyperglycemia
Cerebrovascular disease

Psychiatric disorder

Mild hepatic comorbidity

Obesity

Infection

Rheumatologic comorbidity

Peptic ulcer

Renal comorbidity

Moderate pulmonary comorbidity
Prior malignancy

Heart valve disease
Moderate/severe hepatic comorbidity
Severe pulmonary comorbidity

W W W W N NN N - o o o o

Total score =

http://www.hctci.org/Home/Calculator

Sorror, Blood 2013
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High dose post-transplant cyclophosphamide +
unmanipulated BM haplo transplant.

Positive selection
live se) on
® Rostiiic . Mgt sosct

® K?*vi@gi 3
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B) stages of Tolerance induce by PTCy
Induction Trans:t/on Maintenance

toLf

+/- Other Off all
immunosupp. immunosupp.

2 development of
peripheral tolerance

3 Intrathymic clonal
deletion of donor-
derived anti host T
cells

1 anti-host and anti-
donor T cells

are destroyed in the
periphery

Cy + allo BMT: what do we know ?

1) Cy = drug-induced immunologic tolerance(DIT)
Berenbaum MC. Nature. 1963;200:84.
Santos GW, Owens AH. Nature. 1966;210:139—40.
Mayumi H et al Transplant Proc. 1986;18:363-9.

2) Cy induces selective allodepletion by killing host and
donor T cells proliferating in response to donor and host
Ce”S,reS pectively. Mayumi et Immunobiology. 1996;195:129-39.

3) The major mechanism of cyclophosphamide detoxification
involves aldehyde dehydrogenase (ALDH).

ALDH
Lymphocytes = — —~ l HSC
Emadi, A. et al. Nat. Rev. Clin. Oncol. 6, 638-647 (2009)

L Lutznik, BBMT 2008; AM Raiola, BBMT 2013




cumultive incidence
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COMPARABLE OUTCOME but LOWER ACUTE and CHRONIC
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[}
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Raiola et al. BBMT 2014




IOH272_0021H3B Policy donor selection.
San Martino Transplant Program

Patient and
Family HLA
Typing

1 1
Al '|d<-ent|cal Clinical trial
sibling
10/10 unrelated
donor

9/10 unrelated
donor
- Cord blood
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GITMO Trapianto Allogenico
Condizionamento nel trapianto Allogenico
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100 |
80 1 P=.02
= 60
=
£ 40
=x
%)
L= 1 R —
40
0 1 2 3
Time Since Transplantation (years) 2
NGS negative: MAC v RIC (P = .96)
100 + NGS positive: MAC v RIC (P =.02)
T T T
__ 801 P<.001 0 1 2 3
= . . .
S e e - Time Since Transplantation (years)
g No. at risk
9 4 o NGS negative
o 40 : v
2 g I i MAC 30 23 18 16
-- -
r RIC 35 29 24 22
NGS positive
MAC 65 55 45 35
RIC 60 36 29 24
Time Since Transplantation (years)
No. at risk
NGS negative —— NGS negative, MAC
MAC 30 21 16 15 = = = NGS negative, RIC
RIC 35 24 20 18 — — NGS positive, MAC
NGS positive e NGS positive, RIC
MAC 65 50 43 32
RIC 60 23 17 13

FIG 2. Impact of conditional intensity and mutational status on clinical outcomes. (A) Differences in rates of transplant-related mortality (TRM) were identified between subgroups defined
by conditioning intensity and mutational status (P = .02). TRM was significantly higher in patients who underwent treatment with myeloablative conditioning (MAC) v reduced-intensity
conditioning (RIC; P =.001), but there was no difference on the basis of mutational status (P = .8). Rates of relapse were different between subgroups (P <.001), with RIC having a higher
relapse rate than MAC (P <.001) and the highest rate occurring in next-generation sequencing (NGS) positive patients who received RIC (P <.001). (B) In patients with no mutations
detected (NGS negative), overall survival (OS) did not differ on the basis of conditioning intensity (3-year OS, 63% RIC v 56% MAC; P = .96). However, in those with detectable mutations,

survival was significantly worse in those who received RIC (3-year OS, 43% RIC v 61% MAC; P =.02).

Published in: Christopher S. Hourigan; Laura W. Dillon; Gege Gui; Brent R. Logan; Mingwei Fei; Jack Ghannam; Yuesheng Li; Abel Licon; Edwin P. Alyea; Asad Bashey; H. Joachim
Deeg; Steven M. Devine; Hugo F. Fernandez; Sergio Giralt; Mehdi Hamadani; Alan Howard; Richard T. Maziarz; David L. Porter; Bart L. Scott; Erica D. Warlick; Marcelo C. Pasquini;
Mitchell E. Horwitz; Journal of Clinical Oncology 2020 381273-1283.

DOI: 10.1200/JC0.19.03011

Copyright © 2019 American Society of Clinical Oncology
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Assessed for Eligibility (n=102)

Excluded (n=5)
Rapid disease progression (n=2)
Consent withdrawal (n=3)

Patients started AZA (n=97)

/

Discontinued AZA (median of 2 cycles, range 1-4, n=10)
Adverse event: 6 pts
Other: 4 pt

Analyzed for response to AZA (n=87)

Performed HSCT (n=54)
(1 after 1 AZA cycle)

Did not receive HSCT (n=33)
donor not identifed: (n=9)
disease progression (n=16)
adverse event (n=3)
consent withdrawal (n=4)
re-staging as low-risk MDS (n=1)

Voso MT et al. Ann of Onc 2017




Prospective multicenter phase 3 study comparing
5-azacytidine (5-Aza) induction followed by SCT vs
continuous 5-Aza according to donor availability in

elderly MDS pts (55-70 years) (VidazaAllo Study)

N. Kroger?, K. Sockel?, Chr. Wolschke!, W. Bethge3, R. Schlenk*>, D. Wolf®, M. Stadler’, G. Kobbe8,
G. Wulf®, G. Bug?9, K. Schafer-Eckart!!, C. Scheid!?, F. Nolte!3, ]J. Kronke*, M. Stelljes!4, D. Beelen?>,
M. Heinzelmann!?, D. Haase?, H. Buchner!®, G. Bleckert!¢, U. Platzbecker?
on behalf of the German MDS Study Group and the German Cooperative Transplant Study Group

_a—_—

D-MDS
Deutsche MDS-Studiengruppe

Unpublished, with courtesy of Nicolas Kroger




Aim of the study

e To compare Aza treatment alone with Aza followed by
allogeneic SCT according to donor availability in elderly
pts with newly-diagnosed untreated intermediate II-
risk or high-risk or intermediate I with high-risk
cytogenetics high risk MDS aged 55-70 years

e Primary endpoint: OS at 3 years

e Secondary endpoints: response rate, EFS at 3 years,
toxicity, TRM in both treatment arms.

Unpublished, with courtesy of Nicolas Kroger




CONSORT Flow Diagramm

Between June 2011 and November 2016 190 patients with
a median age of 63 years from 14 German centers were enrolled

Start 5 Aza (n=162)

Excluded (n=53): (33%)

Death (n=27) (17%)

Progression (n=17 (10%)

Randomized (n=109)

Adverse Event (n=3)

Allocation

Other (n=6)

Allocated to intervention ContVid (n= 26)
Received allocated intervention (n=26)
Did not receive allocated intervention (n=0)

Allocated to intervention SCT (n= 83)
Received allocated intervention (n=82)
Denied SCT (n=1)

ITT Analysis

Analyzed (n=26)
Excluded from analysis (n=0)

Analyzed (n=83)
Excluded from analysis (n=0)




Comparison between Upfront Transplantation and different Pretransplant Cytoreductive
Treatment Approaches in Patients with High-Risk Myelodysplastic Syndrome and Secondary
Acute Myelogenous Leukemia.
ThomasSchroeder et al https://doi.org/Blo.1016/j.bbmt.2019.03.011
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https://www.sciencedirect.com/science/article/pii/S1083879119301867
https://doi.org/10.1016/j.bbmt.2019.03.011

1.0 Intermediate-Risk IPSS-R
0.9 H

Not mutated
Mutated

0.8
0.7 H

0.6 o

Della Porta et al JCO 2016:

0.5
0.4
0.3
0.2 H

Cumulative Survival (proportion)

Posttransplantation overall survival of patients with

myelodysplastic syndromes classified by the revised _
International Prognostic Scoring System (IPSS-R) and Time (months)
stratified according to the presence of mutations in the 10 High-Risk IPSS-R

ASXL1, RUNX1, and TP53 genes. :

0.1 H
P =.028

Not mutated
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0.8 H
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MDS with isolated del 5q

or with double clone
including del 5q

NO

MDS with complex

karyotype and/or TP53

mutations
NO

MDS with SF3B1
mutations

o)

MDS with SRSF2
mutations

ol

MDS with U2AF1
mutations

Nol

MDS with AML-like
mutations

YES

YES

None or single mutation

(except TP53)

YES ' MDS with isolated 5q- with none or one mutation
(excluding TP53 gene) [Group 6]

YES

———>» of clonal hematopoiesis =

YES
—

YES

Single mutation (or
associated with mutations

and/or JAK/STAT
pathways genes)

Concomitant TET2
mutations

NO
_
NO

MDS with SF3B1 mutations and co-existing mutations in ot

Yl

genes (ASXL1and RUNXT) [Group 1]

MDS with SRSF2 mutations and co-existing mutations
in other genes (ASXL 1, RUNX1, IDH2, and EZH2) [Group 5]

MDS with U2AF1 mutations associated with deletion of chromosome
20q, and/or abnormalities of chromosome 7 [Group 4]

MEEN VIDS with AML-like mutation patterns
(DNMT3A, NPM1, FLT3, IDH1, and RUNX1 genes) [Group 7]

NO
I—> MDS without specific genomic profiles [Group 0]

Bersanelli M et al. JCO 2021

Classification and Personalized Prognostic Assessment on
the Basis of Clinical and Genomic Features in

Myelodysplastic Syndromes

- Genomic groups in EuroMDS cohort (N = 2,043) and their relationship with WHO
category (defined according to 2016 classification criteria) and overall survival

- Probability of overall survival after allogeneic transplantation in the EuroMDS
cohort. Patients were stratified according to specific genomic features

§ 100 Genomics-based MDS group

3. = Group 0

= 90 —— Groups 1 and 6

% 80 —— Group 7

=)

=) = Groups 3 and 5

a 70 —— Group 4

— —— Group 2

£ 60
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T TT 1

S 50

,m_, T T L m

= 40

5

(=N

& 30 T 1

c

B 20 1

=

® 10 T T T

o

a 120 144 168

Time (months)

No. at risk
Group: Group 0 94 32 17 1 9 i 3 0
Group: Groups 1and 6 75 21 8 3 1 1 1 0
Group: Group 7 65 24 16 3 0 0 0 0
Group: Groups 3and5 163 45 27 12 T 3 2 0
Group: Group 4 31 6 3 1 1 0 0 0
Group: Group 2 62 1 8 5 2 1 1 0

MDS without specific genomic profiles
(Group 0)

SF3B1-related MDS
(Groups 1 and 6)

MDS with TP53 mutations and/or complex karyotype [SUULH LaRUUE

(Group 2)

SRSF2-related MDS
(Groups 3 and 5)

MDS with U2AF1 mutations associated with

deletion of chromosome 20q and/or abnormalities

of chromosome 7 (Group 4)

MDS with AML-like mutation patterns
(Group 7)

Group 0 Groups Group 2| Groups
Tand 6 3and 5

Group 4 |Group 7

P=.0035

P=.24 P=.73 | P=.0019
P=.0196 | P=.0035 | P=.24 - P=.17 | P=.0304
P=.0019 [ P=.0004 | P=.73 P=.7 P=.0019

P=.0019 | P=.0304 [ P=.0019




Survival
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Take home message

—

Fit@
Good performance

(Very) Poor Risk
IPSS-R
1
l— transplant
consultancy
Poor performance
Nonfit@
Nontransplant |
strategies”
No suitable donor
Nontransplant
strategies”

Available donor@

< 10% marrow

2 10% marrow

blasts blasts
Transplant Cytoreductive
strategies” therapy
Transplant

strategies®

OSPEDALE POLICLINICO SAN MARTINO

Sistema Sanitario Regione Liguria
Istituto di Ricovero e Cura a Carattere Scientifico
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