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Myelodysplastic syndromes (MDS) Cancer
SEER Incidence Rates by Age at Diagnosis, 2011-2015
By Race/Ethnicity

Both Sexes
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What happens to patients with MDS?

6 will undergo allogeneic transplant: 2 will be

If all of the MDS patients diagnosed in the U.S. this year were represented as 100 people...
cured, 3 will relapse and die, L will dieofa
complication such as GVHD

5 5 2will die of
12 will die of hemorrhage iron overload?
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7 quI die of anemia-related complications (CVA, Ml etc)
o 2 0 % 0o © 0 0% 0 %2 ¢ % o0 0 o

24 will progress to AML; of the subset who will receive intensive therapy followed by transplant, 2 will survive

HIATATATARI 000

29 will die of unrelated causes (e.g., geriatric conditions)
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Steensma DP. Leuk Lymphoma. 2016;57(1):17-20.
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Heterogeneity in MDS

Complex
karyotype (=3) Normal karyotype
Double 9% 389

abnormality
15%

Single abnormality MDS sAML
38%
Olney et al. Leuk Res 2007 el Type
. Normal
Mutations
O Germline

Cluster 1 SNVs
@ Cluster 2 SNVs
@ Cluster 3 SNVs
@ Cluster 4 SNVs
@ Cluster 5 SNVs

Walter et al. NEJM 2012
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Mutations Aid in Establishing Prognosis

Favorable Neutral Adverse
] Prognosis Prognosis Prognosis
SF3B1
STAG2
CBL
SRSF2
U2AF1
MUTATION FUNCTION: ZRSR2
Splicing RUNX1
TP53

Cohesion Complex BCOR

Signaling
Differentiation
DNA Damage Response/Apoptosis

Haferlach et al. Leukemia 2014; Bejar et al. NEJM 2011; Papaemmanuil et al. Blood 2013;
Walter et al. Leukemia 2013; Thol et al. Blood 2012

Georgetown | Lombardi



Mutation Presence and Number of
| Mutations Predicts Survival
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Papaemmanuil et al. Blood 2013
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Factors to Consider for Treatment

Treatment goals

Controllable factors

— Quality of life

— Psychosocial situation
Uncontrollable factors

— Age

— Co-morbidities

— Risk status: IPSS, IPSS-R
Mutations???
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_\_ FDA Drug Approvals

| « Approved for other indications, used for MDS
— Growth factors
* Epoetin alpha (Epogen® and Procrit®)
« Darbapoietin (Aranesp®)
* G-CSF (Neupogen®)
— Immunosuppressive therapy
* Anti-Thymocyte Globulin (ATG)
» Cyclosporine (CSA)
« Alemtuzumab (Campath)
— Iron chelation
« Deferoxamine (Desferal®)
» Deferasirox (Exjade® or Jadenu®)
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_\_ FDA Drug Approvals

| « Specifically for MDS
— Azacitidine

* low- and high-risk patients with all sub-types of
MDS

— Decitabine

* low- and high-risk patients with all sub-types of
MDS

— Lenalidomide

* transfusion-dependent MDS patients with isolated
del(59g) and with a low or intermediate-1
risk IPSS score
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Treatment Based on Risk Group...

Current Treatment Algorithm in Myelodysplastic Syndromes

Consider clinical trial enroliment for all patients
Supportive care (e.g., transfusions and antimicrobials as needed) for all patients
Risk stratification using IPSS-R supplemented by molecular testing

L i soscg J VS. ( “ VS. ' ]

i R

Observe Anen-m—i’a with  Anemia with Other Other Transplant Non-transplant
until symptomatic/  del(5q) SEPO<S00U/L  anemia  cytopenias candidate candidate
progression l l l l l
Lenalidomide ESA  Lenalidomide or Allogeneic transplant;  HMA until disease
HMA or IST or HMA as bridge to  progression/intolerance
supportive care alone | transplant
Hematopoietic growth
factors or HMA or IST or
supportive care alone

Steensma Blood Cancer Journal 2018
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Azacitidine Improves Overall Survival In

| High Risk MDS Compared to Conventional

Care*
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*Intensive chemotherapy, low dose cytarabine or

best supportive care

Fenaux et al. Lancet Oncology 2009 Georgetown |Lombardi
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5-day Decitabine Schedule Similar to Azacitidine
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Median time to best
response 1.7months

Steensma et al. JCO 2009
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Probability of Survival
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Intensive Chemotherapy Not Better

T

an Azacitidine Betore Transplant

Overall Survival After Transplant
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1-yr OS 57% in AZA vs 36% in IC

HR 0.68 (0.35-1.30) p=0.24

Gerds et al. Bio BMT 2012
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3-yr OS 58% in AZA vs. 51% in ICT (p=0.65)
3-yr OS 35% ICT+ AZA (p=0.35)

Damaj et al. JCO 2012
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Timing of Allogeneic Transplant Matters

. Discounted life expectancy, in years, for alternative transplantation strategies

Transplantation

Transplantation at

Patients, by IPSS5 risk group at diagnosis AML progression
All patients
Low B.51 < 7.21
Int-1 4,61 < 5.16
Int-2 483" > 2.84
High I 3.20" > 2.75
Patients younger than 40 y
Low 5.62 1021
Int-1 2.48 10.21*
Int-2 1.65% 1.53
High = =

Cutler et al. Blood 2004
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Treatment after HMA

I
MDS patient without
HMA RESPONSE
has tha patient received COMTIMUE TREATMENT
YES & CYCLES of HMAs ? NGO  —  LGHT DOSE & SCHEDULE
PS PS

- 3 —»BsC

| ——» LOW DOSE CHEMO
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> RISK FOR HSCT o > Sl
L %  EXPERIMENTAL TRIALS
IPSS-R LOWER VES | |
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+ + HIGH HSCT A han IMMUNO
RECHALLENGE  TPO . 3
T EeAe T MiMETIces oM DOSE CHEMC sietegy: AZA DAC HMAS  rHERAPY
EXPERIMEMNTAL plus other agﬂﬂtﬁ
TRIALS Y
| TARGET THERAPY
| CC 486
MUTATION PRESENT ? GUADECITABINE
ASTX 727
LUSPATERCEPT GUADECITARINE SPLICECSOME ¢ 4,
INHIBITORS
(H38-8800) NO YES
RIGOSERTIB ENASIDENIE (AML approved)  IPILUMUMAB
VENETOCLAX NIVOLUMAB
IVOSEDINIB PEMBROLIZUMAR
SPLICEQSOME INHIBITORS

Santini Blood 2019
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Overall Survival Poor After HMA
- Failure
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Georgetown | Lombardi




_\_Novel Agents
|

Luspatercept: erythroid maturation agent

— Binds to ligands of activin Il receptor to augment late-stage
erythropoiesis

— Promising clinical activity in lower-risk MDS RS patients with anemia
 Newer HMAs

— Guadecitabine (SGI-110) is a di- nucleotide that couples decitabine to
deoxyguanosine and is resistant to deamination by cytosine deaminase

— ASTX727 combines the cytidine de- aminase inhibitor cedazuridine with
decitabine

« Targeted agents
— IDH1/IDH2 inhibitors: Enasidenib and Ivosidenib
— Spliceosome inhibitory agents
— BCL2 inhibitor: Venetoclax

* Multi-kinase inhibitors
* Immunotherapy
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Take home message

| Normal bone marrow Bone marrow with MDS

* Know the types of flowers in your garden = Incorporate mutations into risk

classification
* Understand the optimal conditions for growth = Modify how we approach

standard therapy
* Use the appropriate weed killer = Tailor treatment to individual genetic profiles to

change survival outcomes
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:~‘THANK YOU!

* Questions?



Clonality
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