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• Chromosome 1 Abnormalities (C1A) are among common recurrent chromosomal aberrations 
in multiple myeloma.

• Extra copies of chromosome 1  long arm (+1q21) & deletion of its short arm [del(1p32)] 
associated with high-risk features.

• Genes on chromosome 1 have been associated with early progression/resistance to therapy

• Unclear whether carfilzomib (K) is more effective than bortezomib (V), in combination with 
lenalidomide (R) and dexamethasone (d) for pts with C1A.

• E1A11 included pts without the following high-risk features: [t(14;20), t(14;16), del(17p),                         
LDH > 2 X upper limit of normal and plasma cell leukemia].
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Stratification 
Intent to ASCT 
at progression 

ARM A INDUCTION
Bortezomib
Lenalidomide 
Dexamethasone 

ARM B INDUCTION
Carfilzomib
Lenalidomide 
Dexamethasone 

ARM C MAINTENANCE
Lenalidomide X 24 cycles

ARM D MAINTENANCE
Lenalidomide until 
progression 

Observation
until progression 

Stratification 
Induction Arm:
VRd or KRd

A post-hoc analysis of the ENDURANCE (E1A11) trial
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KRd showed higher ≥VGPR rates but did not improve PFS compared with VRd
Median PFS: 34.6 vs 34.4 months; HR 1.04 (95% CI 0.83-1.31, p=0.742)  

Kumar S. et al.  Lancet Oncol 2020; 21: 1317–30 
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• Of 1087 pts, 912 examined 
for +1q (gain1q or amp1q) 

• 310 /912 (34%) had +1q.

• Gain 1q21 noted in 212 
(23%) 

• Amp 1q21 in 68 pts (8 %)

• Del(1p32) was noted in 69 
pts (9.2%) of 774 who were 
evaluated for del1p.

1p Status 

No Del1p

Results 

Data Cut off date: 1/22/2021; median follow up was 41.3m (95% CI: 38.5, 41.7).

No
1q+ 

Missing 
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+1q (310) No +1q (602) P Value 

VRd
KRd

149(48%)
161 (52%)

311 (52%)
291 (48%)

0.3

Female 140 (45%) 227 (38%) 0.035

ISS 3 98 (32%) 145 (24%) 0.016

Hb <10 g/dL 111 (36%) 161 (27%) 0.006

Abnormal karyotype 90 (35%) 124 (24%) 0.002

Monosomy 13/Del 13 154 (51%) 131 (29%) <0.001

t(4;14) 46(15%) 27 (06%) <0.001

t(11;14) 30 (10%) 107 (24%) <0.001

Del1p (69) No Del  1p (705) P value

VRd
KRd

35 (51%)
34 (49%)

359 (51%)
380 (49%)

>0.9

ISS 3 28 (41%) 185 (26%) 0.013

ECOG PS >0 49 (71%) 397 (56%) 0.026

t(11;14) 2 (2.9%) 120 (21%) <0.001

No differences in 
treatment arm allocation 
noted between groups
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Response 

Best response rates to VRd or KRd within each response category, including ORR, ≥VGPR, and ≥ 
CR similar for pts with and without +1q, and with and without del1p. 



International Myeloma Workshop ®, September  7-11, 2021

P
ro

g
re

s
s
io

n
-F

re
e

 S
u
rv

iv
a
l (

%
)

0

20

40

60

80

100

Time from Randomization (Months)

0 6 12 18 24 30 36 42 48 54 60

602 498 418 345 255 183 124 73 46 25 15
68 59 45 34 19 16 9 5 3 2 1

212 167 144 113 78 45 30 17 9 6 4

Numbers at Risk

Normal 1q
Amp 1q: 4+ copies

Gain 1q: 3 copies

P
ro

g
re

s
s
io

n
-F

re
e

 S
u
rv

iv
a
l 
(%

)
0

20

40

60

80

100

Time from Randomization (Months)

0 6 12 18 24 30 36 42 48 54 60

311 246 205 171 128 92 64 40 25 15 8
35 31 25 19 11 9 6 2 0 0 0

98 70 59 44 30 16 9 5 1 0 0

Numbers at Risk

Normal 1q
Amp 1q: 4+ copies

Gain 1q: 3 copies

P
ro

g
re

ss
io

n-
F

re
e

 S
ur

vi
va

l (
%

)

0

20

40

60

80

100

Time from Randomization (Months)

0 6 12 18 24 30 36 42 48 54 60

311 246 205 171 128 92 64 40 25 15 8

149 112 94 71 45 29 19 10 2 0 0

Numbers at Risk
No +1q

Yes +1q

VRd

median 42 m

median 29 m

HR 1.51, p=0.011

KRd

HR 1.63, p=0.002

median 42 m

median 29 m

median 42 m

median 29 mmedian 24 m

HR 1q gain 1.46, p=0.003
1q amp 1.80, p=0.001

HR 1q gain 1.59, p=0.012
1q amp 1.43, p=0.186

median 42 m

median 29m

median 32 m

P
ro

g
re

s
s
io

n
-F

re
e

 S
u
rv

iv
a
l 
(%

)

0

20

40

60

80

100

Time from Randomization (Months)

0 6 12 18 24 30 36 42 48 54 60

291 252 214 174 127 91 60 33 21 10 7
33 28 20 15 8 7 3 3 3 2 1

114 97 85 69 48 29 21 12 8 6 4

Numbers at Risk

Normal 1q
Amp 1q: 4+ copies

Gain 1q: 3 copies

HR 1q gain 1.41, p=0.051
1q amp 2.37, p<0.001

median 42 m

median 33 m

median 24 m

P
ro

g
re

ss
io

n-
F

re
e

 S
ur

vi
va

l (
%

)

0

20

40

60

80

100

Time from Randomization (Months)

0 6 12 18 24 30 36 42 48 54 60

602 498 418 345 255 183 124 73 46 25 15

310 250 211 163 107 69 44 26 14 9 6

Numbers at Risk
No +1q

Yes +1q

HR 1.54, p<0.001

median 29 m

median 42 m

Entire Cohort 

+1q21 associated with significantly worse PFS



8

O
v
e

ra
ll 

S
u
rv

iv
a
l 
(%

)

0

20

40

60

80

100

Time from Randomization (Months)

0 6 12 18 24 30 36 42 48 54 60

291 268 251 242 218 172 139 104 72 47 29
33 30 25 22 19 13 11 8 5 5 3

114 109 105 99 86 72 54 45 33 24 13

Numbers at Risk

Normal 1q
Amp 1q: 4+ copies

Gain 1q: 3 copies

HR 1q gain 1.02, p=0.928      
1q amp 2.43, p=0.008

88%

89%

62%

O
v
e

ra
ll
 S

u
rv

iv
a
l 
(%

)
0

20

40

60

80

100

Time from Randomization (Months)

0 6 12 18 24 30 36 42 48 54 60

311 288 269 263 229 192 147 106 76 50 28
35 33 32 29 26 19 15 13 9 7 4

98 84 77 73 66 47 34 24 17 11 5

Numbers at Risk

Normal 1q
Amp 1q: 4+ copies

Gain 1q: 3 copies

HR 1q gain 1.78, p=0.014
1q amp 1.29, p=0.479

75%71%

86%

O
ve

ra
ll 

S
u
rv

iv
a
l (

%
)

0

20

40

60

80

100

Time from Randomization (Months)

0 6 12 18 24 30 36 42 48 54 60

602 556 520 505 447 364 285 208 148 97 57
68 63 57 51 45 32 26 21 14 12 7

212 193 182 172 152 120 88 69 50 36 18

Numbers at Risk

Normal 1q
Amp 1q: 4+ copies

Gain 1q: 3 copies

HR 1q gain 1.30, p=0.133
1q amp 1.78, p=0.018

81%69%
87%

O
ve

ra
ll 

S
u
rv

iv
a
l (

%
)

0

20

40

60

80

100

Time from Randomization (Months)

0 6 12 18 24 30 36 42 48 54 60

602 556 520 505 447 364 285 208 148 97 57

310 283 264 247 214 165 126 99 72 53 28

Numbers at Risk
No +1q

Yes +1q

O
ve

ra
ll 

S
ur

vi
va

l (
%

)

0

20

40

60

80

100

Time from Randomization (Months)

0 6 12 18 24 30 36 42 48 54 60

311 288 269 263 229 192 147 106 76 50 28

149 132 122 115 100 74 56 43 31 22 11

Numbers at Risk
No +1q

Yes +1q

O
ve

ra
ll 

S
ur

vi
va

l (
%

)

0

20

40

60

80

100

Time from Randomization (Months)

0 6 12 18 24 30 36 42 48 54 60

291 268 251 242 218 172 139 104 72 47 29

161 151 142 132 114 91 70 56 40 31 17

Numbers at Risk
No +1q

Yes +1q

74%

86%

3-yr OS: Arm A VRd

87%

78%

3-yr OS: Entire Cohort 3-yr OS: Arm B KRd

88%

82%

HR 1.38, p=0.035
HR 1.47, p=0.069 HR 1.34, p=0.185

International Myeloma Workshop ®, September  7-11, 2021+1q21 Entire Cohort: Worse OS 
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Summary Treatment Hazard Ratios within Subgroups 
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Note: Cox univariate PH regression, 95% CIs presented 
Double hit (Ultra high-risk) MM: presence of  2 of 3: +1q, del1p or t(4;14)

OS HR Interaction PFS HR Interaction 

Favors
KRd

Favors 
VRd Favors 

VRd
Favors 

KRd



On KRd, OS is similar with gain1q (vs. those without) or with del1p (vs. those without). Pts with 
amp1q as a sole HR abnormality have distinctly poor outcome with KRd. 

Shorter PFS with +1q (vs those without +1q) and with del1p (vs those without del1p). PFS 
analyses by +1q /del1p status within both treatment arms showed the same trends as overall.

Chromosome 1 abnormalities (C1A) observed in ~40% of pts with NDMM. 

Conclusions

13

With gain1q or del1p, OS superior in KRd vs. VRd arm. Similar observations for a select group 
of ultra-HR MM, with ≥1 HR features involving C1A.

Given limitations of post hoc analyses, small subgroup sample sizes, and lack of data on 
salvage therapy, confirmatory studies are warranted for definitive conclusions.
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Overall VRd KRd

N_event/

N

HR 95%CI P-value N_event/

N

HR 95%CI P-value N_event/

N

HR 95%CI P-value

PFS Uni 289/774
1.49 1.01, 2.19 0.042

148/394
1.49 0.84, 2.64 0.173

141/380
1.52 0.90, 2.56 0.118

PFS MV* 289/774 1.49 1.00, 2.23 0.051 148/394
1.60 0.88, 2.90 0.121

141/380 1.45 0.82, 2.56 0.201

OS Uni 148/774
2.03 1.28, 3.22 0.003

84/394
3.30 1.88, 5.81 <0.001

64/380
1.10 0.48, 2.56 0.818

OS MV* 148/774
1.70 1.05, 2.76 0.032

84/394
2.93 1.62, 5.29 <0.001

64/380
0.73 0.28, 1.88 0.516

Overall VRd KRd

N_event/

N

HR 95%CI P-value N_event/

N

HR 95%CI P-value N_event/

N

HR 95%CI P-value

PFS Uni 344/912 1.54 1.24, 1.91 <0.001 173/460
1.51 1.10, 2.06 0.011

171/452
1.63 1.21, 2.20 0.002

PFS MV* 344/912 1.65 1.30, 2.10 <0.001 173/460
1.69 1.19, 2.40 0.004

171/452
1.63 1.16, 2.28 0.004

OS Uni 177/912
1.38 1.02, 1.87 0.035

95/460
1.47 0.97, 2.23 0.069

82/452
1.34 0.87, 2.08 0.185

OS MV* 177/912

1.26
0.90, 1.76 0.181

95/460
1.34 0.85, 2.11 0.213

82/452
1.37 0.82, 2.28 0.231

+1q 

Del1p 

MV model for +1q includes all variables with p<0.1 in the baseline association table: Gender, Race, ISS Stage I-II, Risk 
CRP, Risk BM Plasma Cells, Risk Hemoglobin, Cytogenetics, Monosomy 13_Del 13q,  t(11_14), t(4_14) and for del(1p)

Summary MV Models


