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Bad Medicine

ωCase of using reason and 
rational principles in 
medical decisions

ωHarm is done by lack of 
knowledge of options?
ωIGNORANCE

ωHarm is done by ignoring 
evidence or delaying 
introduction?
ωINEPTITUDE



Genetics and Oncology



Precision PersonalizedMedicine



Determinants of outcome

ωHost features

ωCo-morbid conditions

ωDisease biology

ωAggressiveness

ωResponsiveness to Rx

ωTolerance to treatment

ωGenetic heterogeneity



Improved Survival in MM

Kastritis et al Leukemia. 2009;23(6):1152-7

Greek Myeloma Study Group (GMSG)

Thalidomide available in Greece: 1/1/2000
Group A vs. Group B: 2 (0.2%) vs. 167 (32%) given novel drugs up-front 

End-point
Group A
N=859

Group B
N=517 PValue

җ tw to first-line therapy 56% 67% < .001

Median Overall Survival
Җ тл ȅŜŀǊǎ ƻŦ ŀƎŜ
> 70 years

36 months
39 months
26 months

48 months
74 months
33 months

< .001
<.001
.273

Group B pts treated with novel agents upfront
4-Year Survival:    ISS Stage I    85%

ISS Stage II   61%
ISS Stage III  26%    



Survival Has Improvedé
Even for High Risk MM?

Pre 2000
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Kumar et al Blood. 2008;111(5)



Key questions

ÅHow to integrate this information 
for treatment selection

ÅCan we tell all patients ñmyeloma 
is becoming a chronic diseaseò?

ÅWhat about ñnovelòagents?



Statement in Publications

ÅñNow that we have identified a higher 
risk subset of patients they are 
candidates for more intensive therapies 
or clinical trialsò

ÅDetection OK (maybe so, so)

ÅTreatment not!



Risk of dying from MM

100%



Acute Leukemia

3 decades

Myeloma

M0 M1 M2 M3 M4 M5 M6 M7

Hyperdiploidy

t(6:14)SC Pre Pro Early Mid SHM ICS PC

t(14;16)

t(4:14)

t(11;14)



Classification of MM

Ploidy Prognosis H Morph CD20 ras -13
Bone

DKK1
CCND

t(11;14)

(CCND3)
NH Good G LPL +++ ++ -/+ ++ D1

D3

t(14;16)

(other MAF)
NH Poor A PB - - ++ +/- D2

t(4;14) NH/h Poor A PB - - +++ +/- D2

Other IgH H/NH Poor ? ? - -/+ ? + ?

Hyper H Good G Mature - ++ +/- ++ D1>D2

A B



Classification schemes

ÅBiology classification

ÅPathophysiology Translocations

ÅProgression events MGUS to MM

ÅPrognostic classification

ÅBaseline features t(4;14)

ÅNatural history -17p13

ÅPredictive classifications TRAF3

ÅTherapy specific



Non-hyperdiploid

Hyperdiploid
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1   3   5   7   9 11  13 15 17 19 21 X1   3   5   7   9 11  13 15 17 19 21 X

Trisomies Monosomies

41 1 1 1 1 1 0

43 1 1 1 1 1 1 1 0

40 1 1 1 1 1 1 1

41 1 1 1 1 1 1 1 1 1

41 1 1 1 1 1 1 1

42 1 1 1 1 1

42 1 1 1 1 1 1 1

42 1 1 1 1
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43 1 1 1 1 1

44 1 1 1 1 1 1

44 1 1
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44 1 1 1 1
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45 1 1 1 0

45 1 0
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46 0
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46 1 0
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47 1 1 1
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78 1 1 1 1 1 1 1 1 1 1 1 0

75 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

75 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

75 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

76 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

77 1 1 1 1 1 1 1 1 1 1 1 1 1 1

80 1 1 1 1 1 1 1 1 1 1 1 1

82 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

83 1 1 1 1 1 1 1 1 1 1 1

205 1

48 1 1 1 1 1 1 1 1 1 0

49 1 1 1 1 1 1 1 0

50 1 1 1 1 1 0

51 1 1 1 1 1 1 1 0

52 1 1 1 1 1 1 1 1 0

52 1 1 1 1 1 1 1 1 0

53 1 1 1 1 1 1 1 1 0
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66 1 1 1 1 1 1 1 1 1 1

1   3   5   7   9 11  13 15 17 19 21 X1   3   5   7   9 11  13 15 17 19 21 X

Trisomies Monosomies

254 patients with myeloma and 

abnormal karyotypes

Fonseca Blood 102:25622003
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Genetic Classification of MM

Gene expression

Primary

IgH

TRXs

Non

Hyperdiploid

No

IgH

TRX

Hyperdiploid

Secondary

IgH

TRX

Ploidy

variable

Gene expression

Fonseca Blood 102:25622003



Ploidy and Age
Ross et al Leukemia (2005) 19, 1634ï1642
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P<0.001

t(4;14)

t(14;16)

-17p13

13

All others including

t(11;14)

Poor 24.7 mos

Intermediate 42.3 mos

Good 51.0 mos

Fonseca et al Blood 101:4569, 2003 

Molecular Prognostic Model



FISH detected Abnormalities

Avet-Loiseau H et al., Blood 2007



High Risk Disease Bortezomib



VMP and High Risk Disease

TTP OS

Best M-protein 
Response, n 

(%)

Total

(N=165)

High Risk

(N=26)

Std Risk

(N=139)

CR (IF-) 32% 35% 32%

ÓPR 82% 81% 82%

VMP standard risk

VMP high risk

VMP standard risk (N=142): 23.1 months (34 events)

VMP high risk (N=26): 19.8 months (7 events)

HR = 1.297 (95% CI: 0.55, 3.06)

VMP standard risk

VMP high risk

VMP standard risk (N=142): not reached (16 events)

VMP high risk (N=26): not reached (3 events)

HR = 1.009 (95% CI: 0.278, 3.663)

San Miguel et al NEJM 2008, 359:906



High Risk Disease CyBORD



Maintenance
x3 years; Bz / 3m *

Bort/Thal

(VT)

Bort/Pred

(VP)
Bort/Thal

(VT)

Bort/Pred

(VP)

Induction (x6)Bz weekly 

except in the 1st 
Bort/Mel/Pred

(VMP)

Bort/Thal/Pred

(VTP)vs

Study design and aim

260 pts

Mateos et al. Lancet Oncology 2010; 10(11): 934-41

ORR (CR) rate éééé..........80%
1

(42%
2

)

TTP/PFS ééééééééé.35 m/31m;             OS (at 3 y)ééé.70%

1. No differences in RR  between VMP &VTP 
2. Increase in CR from 23% to 42% withmaintenance without differences between VT/VP
3. No differences in outcome between both induction and maintenance regimens



Study population stratified according 

to cytogenetic abnormalities

232 pts

no cytogenetic

abnormalities + del (13q)

+ t(11;14)

188 pts(80%)

t(4;14) ± t(14;16)

+ del(17p)

44 pts(19%)

t(4;14)±del(13q)

17 (7%)

del(17p)±del(13q)

21(9%)

both

3 (1%)

t(14;16)

3 (1%)

Standard-risk High-risk



Outcome according to cytogenetic abnormalities from 1
st

/2
nd

randomization

PFS from 1st randomization

Time in months 

Standard risk: 33m

High risk: 24m

HR: 1.5, 95% IC: 1.0-2.3

p=0.04

50454035302520151050

1.0

0.8

0.6

0.4

0.2

0.0

Median follow-up: 32 m

Standard risk: 27m

High risk: 17m

HR: 2.0, 95% IC: 1.2-3.5

p=0.01

PFS from 2nd randomization

50454035302520151050

1.0

0.8

0.6

0.4

0.2

0.0



Overall survival according 

to cytogenetic abnormalities
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Time in months from 1st randomization 

Standard risk: NR

High risk: 38m

HR: 2.3, 95% IC: 1.4-4.0

p=0.001



(A) Event-free survival (EFS) and (B) overall survival (OS) in patients with t(4;14) treated with 

bortezomib-dexamethasone (Vel/Dex) induction (n = 106) or vincristine, doxorubicin, and 

dexamethasone (VAD) induction (n = 98; EFS and OS in years; P < .001 for EFS and OS).

Avet-Loiseau H et al. JCO 2010;28:4630-4634



(A) Event-free survival (EFS) and (B) overall survival (OS) in patients with t(4;14) (n = 106) or 

without t(4;14) (n = 401) treated with bortezomib-dexamethasone induction (EFS and OS in 

years; P < .02 for EFS; P = .002 for OS).

Avet-Loiseau H et al. JCO 2010;28:4630-4634




