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Myelodysplastic syndromes:
what does precision medicine look like?

AAssess diagnosis

A(Define pathogenesis of the disease)
ADefine the natural history of disease

ADefine response to therapy (and mechanism of
response for specific therapies?)

ADetermine duration or intensity of therapy
ADetermine choice of therapy

ABe a target for therapy
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Somatic gene mutations in patients with MDS
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What is my diagnhosis?
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Clinical Effect of Point Mutations in Myelodysplastic

Syndromes

Table 2. Hazard Ratios for Death in a Multivariable Model.*
Hazard Ratio
Risk Factor (95% Cl) P Value
Age =55 yrvs. <55 yr 1.81 (1.20-2.73) 0.004
IPSS risk group
Intermediate-1 vs. low 2.29 (1.69-3.11) <0.001
Intermediate-2 vs. low 3.45 (2.42-4.91) <0.001
High vs. low 5.85 (3.63-9.40) <0.001
Mutational status
TP53 mutation present vs. absent 2.48 (1.60-3.84) <0.001
EZH2 mutation present vs. absent 2.13 (1.36-3.33) <0.001
ETV6 mutation present vs. absent 2.04 (1.08-3.86) 0.03
RUNX1 mutation present vs. absent 1.47 (1.01-2.15) 0.047
ASXL1 mutation present vs. absent 1.38 (1.00-1.89) 0.049

* The model was generated from a stepwise Cox regression model that included
the International Prognostic Scoring System (IPSS) risk category (based on the
percentage of blasts in bone marrow, the karyotype, and the number of cyto-
penias [see Table 2 in the Supplementary Appendix]), age, sex, and mutation
status for genes that were mutated in 19 or more of the 428 samples for which
the IPSS classification was recalculated. Age was included in the analysis as a
categorical variable on the basis of a best-split algorithm showing a significant
difference in overall survival between patients less than 55 years of age and
those 55 years of age or older (see Table 8 in the Supplementary Appendix).
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LETTERS

Inactivating mutations of the histone methyltransferase
gene EZH?2 in myeloid disorders

Thomas Ernst!-#11, Andrew ] Chase!*®!1 Joannah Score!2, Claire E Hida]gn—ﬂurrisu, Catherine Bryantu,
AmyV Jones!2, Katherine Waghnrnu, Katerina Zoi?, Fiona M Ross!2, Andreas Reiter®, Andreas Hochhaus?,
Hans G Drexler®, Andrew Duncombe’, Francisco Cervantes®, David Oscier?, Jacqueline Boultwood!?,
Francis H Grand!? & Nicholas C P Cross!»?
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Figure 2 Survival and expression analysis. (a,b) Kaplan-Msier analysis showing overall survival {a)
and prograssion-frea survival (b) of the 134 individuals with MDS/MPM for whom follow-up data
was available (CMML, n=77; aCML, n = 44; MDSMPN-LU, n= 13). Moneg of the individuals with
EZHZ mutations in this analysis had cytogenetically visible abnormalities of chromosome 7. (e) The
survival of individuals with homozygous mutations was shorter than those with heterozygous EZHZ
mutations, although the differenca was not significant (P = 0.089).
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Prognostic Significance of ASXL1 Mutations in Patients
With Myelodysplastic Syndromes
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Katharina Wagner, Anuhar Chaturvedi, Amit Sharma, Martin Wichmann, Gudrun Gohring,
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Purpose
To study the incidence and prognostic impact of mutations in Additional sex comb-like 1 (ASKL 7}
in & large cohort of patients with myelodysplastic syndrome (MDS).

Patients, Materials, and Methods

Owerall, 193 patientz with MDS and 65 healthy volunteers were exarmined for ASXLT mutatons by
direct sequencing and for expression levels of ASXL 7. The prognostic impact of ASXLT mutation and
expression levels was evaluated in the context of other clinical and molecular prognostic markers.

Results

Mutations in ASX 1 occurred with a frequency of 20.7% i MDS (n = 40 of 193) with 70% [n = 28!
of mutations being frarmeshift mutations and 30% (n = 12) being heterozygous point mutations leading
to translational changes. ASXL T mutations were correlated with an intermediate-risk karyotype
[P = 002} but not with other clinical parameters. The presence of ASXLT mutations was associated
with a sharter overall survival for frameshift and point mutations combined (hazard ratio [HR], 1.744;
95% CI, 1.08 to 2.82; P = .024} and for frameshift mutations only (HR, 2.06; 95% CI, 1.21 to 3.50;
P = 008). ASXL1 frameshift mutations were associated with a reduced time to progression of acute
myelod leukermnia (AML; HR 2.35; 95% Cl, 1.17 to 4.74; P = .017). In multvanate analysis, when
considering karyotype, transfusion dependence, and IDHT mutation status, ASXLT frameshift muta-
tions remained an independent prognostic marker in MDS {overall survival: HR, 1.85; 95% Cl, 1.03 to
3.34; P = 040; tme to AML progression: HR, 2.39; 95% Cl, 1.12 to 5.09; P = .024).

Conclusion

These results suggest that ASX 7 mutations are frequent molecular abemrations in MDS that
predict an adverse prognostic outcome. Screening of patients for ASX] 7 mutations might be
useful for clinical risk stratification and treatrment decisions in the future.

J Clin Oncol 29:2493-2506. @ 2011 by Amenican Society of Clinical Oncology



Effect of DNMT3A mutations on MDS outcom
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Clinical Significance of SF3B1 Mutations
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Percent Alive Without AML

Two hypomethylating agents
FDA-approved for MDS pts

Can we enrich for responding patie

100 g =

Decitabine
(n=61)

Supportive
Care (n=57)

80

60

10 L. Silverman et al Cancer

20

0 100 200 300 400 500 600 700
Survival (Days) Without AML

o
Free
=

>9Y%¢ & N L Azacitidine
= (] S :
0 upportive Care
O €
=G
o E0.
(0D}
0:() L™ I_ﬂ: -------

P=.001
O 6 12 18 24 30 36 42 48 54
Months

=0.007







