Allocation and Validation of the Second Revision of the International Staging System in the ICARIA-MM and IKEMA Studies
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INTRODUCTION

Table 2. Baseline risk factors considered for R2-ISS scoring and summary of R2-ISS Stage After a median follow-up duration of 11.6 months (ICARIA-MM) and 44 months (IKEMA),

CARIAMM KEMA PFS was shorter among patients reclassified as R2-ISS Stage Il (HR 1.52; 95% CI 0.979-2.358), Stage IIl (HR 2.59; 95% Fi%UIEEZM;'fzard ratios of (A) PFS and (B) OS, by subgroups with individual risk factors (pooled data from ICARIA-MM
_ . 0 _ i i an
In 2015, the International Staging System® (ISS) underwent a revision? (R-ISS) to include certain Patient characteristic, Isa-Pd Pd All Isa-Kd Kd All C11.709-3.923), and Stage IV (HR 3.51; 95% Cl 2.124-5.784) compared with Stage | (Figure 1A)
high-risk chromosomal abnormalities as prognostic factors n (%) (n=154) (n=153) (N=307) (n=179) (n=123) (N=302) Consistent with the R2-ISS, this validation showed that the median PFS decreased with increasing stage: Stage |, 38.8 5
. . . Comparator vs reference Hazard ratio (95% CI)
Recently, the R-ISS was further revised?® (second revision of the ISS [R2-1SS]), to include 1921+ R ELED EL Gl O] months; S.tage Il, 21.2 months; Stage lll, 12.2 months; Stage IV, 7.0 months |
and account for the additive prognostic significance of having multiple risk factors present Stage | 62 (40.3) 51 (33.3) 113 (36.8) 89 (49.7) 71 (57.7) 160 (53.0) After a _medlan follow up of 52.4 months (ICAO\RIA-MM) and 44 months (IKEMA), OS w%s also shorter among patients ISS stage at start of study P 145 (1119-1.865)
RO-ISS i d the ability to discriminate bet the | £ batients d q S £5 (35 7 56 (36.6 111 (36.2 63 (35.2 31 (5. o4 (31 1 reclassified as R2-ISS Stage Il (HR 1.30; 95/0 Cl 0.779—2_.184), Stage Ill (HR 2.77; 95% CI 1.730-4.450), and Stage IV Stage Il vs Stage | :
t- I(TjT_\ptFOV? . be ?hl IF}; ICS)SIECHm:'r’:’? e tr?' ween ?tGFIGJe grc?[up 0 dp'atlens?[ eelrlne ; age (35.7) (36.6) (36.2) (35.2) (25.2) (91.1) (HR 4.25; 95% CI 2.480-7.269) compared with Stage | (Figure 1B) Stage Il vs Stage | . ° | 2.80 (2.192-3.798)
intermediate-ris e R- splittin Is group into low-intermediate (Stage Il) an : ' S
intermediate-high (S)t/age 1) y SPIHINg group (Stage i) Stage |ll 34 (221) 43(28.1) 77(25.1) 26 (14.5) 20 (16.3) 46 (15.2) Median OS was not reached for both Stage | and Stage Il, and was 27.5 months and 11.3 months for Stages Ill and 1V, :
_ _ o _ _ _ _ _ Unknown 3(1.9) 3(2.0) 6 (2.0) 1 (0.6) 1 (0.8) 2 (0.7) respectively; there was a clear separation of the curves observed despite Stage | and Il medians not being reached del(17p) f—o—| 1.40 (0.996—-1.957)
R2-ISS was validated using data from_ chmcgl trlalg. of pat_lents with newly diagnosed multiple : del(17p)* The presence of individual R2-ISS risk factors (compared with their absence) was similarly associated with shorter PFS Presentvs absent :
myeloma (MM),? but has yet to be validated in patients with relapsed/refractory MM (RRMM) or in (Figure 2A) and OS (Figure 2B) t(4;14) P , 1.79 (1.294-2.474)
patients treated with monoclonal antibodies (mAb) Present 14 (9.1) 23 (15.0) 37 (12.1) 18 (10.1) 16 (13.0) 34 (11.3) Present vs absent
Isatuximab (Isa) is an anti-CD38 mAb approved for use in multiple countries*® to treat adults with Absent 118 (76.6) 95 (62.1) 213 (69.4) 143 (79.9) 96 (78.0) 239 (79.1) Figure 1. Validation curves showing (A) PFS and (B) OS by R2-ISS stage (pooled data from ICARIA-MM and IKEMA). 1q21+ —e— 1.60 (1.233-2.064)
RRMM when given in combination with either pomalidomide-dexamethasone (Pd) or carfilzomib- Unknown or missing 22 (14.3) 35 (22.9) 57 (18.6) 18 (10.1) 11 (8.9) 29 (9.6) One-sided p-values are presented. Present Z;:blse”: © 63 (13012.054)
dexamethasone (Kd) A - o eve D —e— DA
LDH# —+— Stage I medlgn 38.8 (95% Cl 22.4-NC) months SULN vs <ULN i I I
. . . . —+— Stage II: median 21.2 (95% CIl 15.21-25.99) months
We sought to validate the prognostic value of the R2-ISS among patients with RRMM who were < ULN 106 (68.8) 102 (66.7) 208 (67.8) 137 (76.5) 97 (79.5) 234 (77.7) 100 - —+— Stage Ill: median 12.2 (95% C 8.31-16.16) months 0 ] ) 3 4
treated in the Phase 3 ICARIA-MM (Isa-Pd vs Pd) and IKEMA (Isa-Kd vs Kd) studies, results of S —+— Stage IV: median 7.0 (95% CI 3.29-9.72) months
which have been previously reported’-° > ULN 48 (31.2) 51 (33.3) 99 (32.2) 42 (23.5) 25 (20.5) 67 (22.3) 90— gl Not classified < >
.. 80 — a Cl, confidence interval; ISS, International Staging System; LDH, lactate dehydrogenase; PFS, progression-free survival; OS, overall survival; R2-ISS, second revision of the ISS; ULN, upper limit of normal
The impact of early relapse on R2-ISS staging was also evaluated HISEITE L L L 0 L0 LSO 70
We also aimed to examine the benefit of Isa-based triplet therapy (Isa-Pd, Isa-Kd) vs doublet H4:14)° = o - Addl&g Isa to P? Or| Kdngdotgélﬁn%%r(yPlg?gzrsné)a(l)'eéjég\(/)wth receiving doublet therapy for all patients (median 23.9 vs 11.8
therapy (Pd, Kd), by R2-ISS stage Present 12 (7.8) 14 (9.2) 26 (8.5) 22 (12.3) 20 (16.3) 42 (13.9) 0 jg: e . _ montns, respectvely, 544 (95% Cl 0.436-0.680)
Absent 119 (77.3) 101 (66.0) 220 (71.7) 137 (76.5) 89 (72.4) 226 (74.8) el | \ ”]Oﬁfgfmm A consistent treatment effect was observed across all R2-I1SS stages (Figure 3)
<0.0001 . .
METHODS Unknown or missing 23 (14.9) 38 (24.8) 61 (19.9) 20 (11.2) 14 (11.4) 34 (11.3) fg 7| Stage Il vs I: HR 1.52 (95% CI 0.979-2.358) |__._\ +H- ’ Figure 3. PFS (Isa-based triplet vs doublet) by R2-ISS stage
Pooled patients from the treatment (Isa-based triplet) and control (doublet) arms of ICARIA-MM 121+ o o e HR 321 G 01 2 198 278 . - 00 Stage| o0 Stage l
(N=307) or IKEMA (N=302) were re-allocated into R2-ISS stage using the scoring strategy outlined e 76 (49.4) 52 (34.0) 128 (41.7) 75 (41.9) 52 (42.3) 127 (42.1) 0 8 16 o4 30 20 48 o6 90 HR 0.548 (95% Cl 0.258—-1.163) 90 HR 0.506 (95% Cl 0.315-0.812)
, . ; . . . : . . ol 50
by D'Agostino et al Absent 38 (24.7) 46 (30.1) 84 (27.4) 84 (46.9) 55 (44.7) 139 (46.0) _ Time (months) 704 704
Values were assigned to individual risk factors: ISS Stage Il (1.0); ISS Stage Il (1.5); lactate Unk o 40 (26.0 55 (350 o5 (30.9 00 (11 16 (13.0 36 (119 Sk - . . 2 - o 1 . 2 28: 2 28:
dehydrogenase greater than the upper limit of normal (1.0); del(17p) present (1.0); t(4;14) present MENOWIOrMISSIY (26.0) (35.9) (30.9) (11.2) (13.0) (11.9) Stage Il 136 103 50 36 28 25 2 0 g 40 E’ 40-
(1.0); and 1q21+ present (0.5) R2ISS stage SgelV 5 20 5 p i ; : 0 0
The sum of risk factor values was used to determine R2-ISS stage (Table 1) Stage | 1(7.1) 9(5.9) 20 (6.5) 31(17.3) 17(13.8) 48 (15.9) Not classified 80 %0 o 24 21 1 ° ° 10+ 10-
0 0-—
To minimize the number of patients deemed not classifiable, an allowance was made for missing Stage Il 27 (17.5) 24 (15.7) 51 (16.6) 47 (26.3) 38 (30.9) 85 (28.1) B —+= Stage I: median NC (95% CI 47.18-NC) months 0 4 8 12 16 2'_0 24 28 32 36 40 44 48 52 0 4 8 12 16 Zb 24 28 32 36 40 44 48 52
data when the sum of available risk factors reached a certain threshold Stage Il 52 (33.8) 47 (30.7) 99 (32.2) 68 (38.0) 37 (30.1) 105 (34.8) - I 2:282 ::i;Tneed(;?ann[\S.ég(ss;év?l(:?()z'f;_es'\ig%_rgg)nrt:znths ¢:i.;i|z't(’ " 42 38 34 28 25 ;Lmez(zm(:gth% 1717 7 0 0 ¢rti:lz't(’ " 74 67 58 46 33 z;ngm;gthz 2120 9 10
T - —t— Stage IV: median 11.3 (95% CIl 4.90-21.13) months Doublet 26 25 23 19 12 11 7 7 6 6 4 2 1 0 Doublet 62 54 45 28 17 15 12 8 6 6 5 2 1 O
Table 1. Risk factor scoring strategy to determine R2-ISS stage Stage IV 16 (10.4) 18 (11.8) 34(1.1) 1161 10(8.1) 21(7.0) 90— Not classified
Total risk factor score R2-ISS stage Not classified 48 (31.2) 55 (35.9) 103 (33.6) 22 (12.3) 21 (17.1) 43 (14.2) 80 . Stage lli 0o Stage IV
. | R2-ISS stage for patients with early relapse 70 - 1 5 _ 90 - HR 0.533 (95% Cl 0.373-0.761) 90 - HR 0.726 (95% Cl 0.380-1.389)
—~ 60— } ||-|Hq_-} p=0.2835 80- 80
Stage | 6 (6.5) 5 (5.3) 11 (5.9) 5 (8.2) 5 (10.9) 10 (9.3) X 70~ 70
0.5-1.0 . Stage Il 12 (12.9) 12 (12.8) 24 (12.8) 15 (24.6) 12 (26.1) 27 (25.2) S 40— p<0.0001 % 28: % 28:
oy - Stage Ill 36 (38.7) 30 (31.9) 66 (35.3) 27 (44.3) 21 (45.7) 48 (44.9) zg: p<0.0001 e 407 407
Stage IV 10 (10.8) 14 (14.9) 24 (12.8) 7 (11.5) 4 (8.7) 11 (10.3) 10 2:232 ::|Vvss'i-'74F§<12'3707(?95§ﬁ2%|01'77739551'148543) fg: fg: ] l )
3.0-5.0 IVt Not classified 29 (31.2) 33 (35.1) 62 (33.2) 7 (11.5) 4 (8.7) 11 (10.3) 0 Stage Vs : HR 4.25 (95% Cl 2.480-7.269) | | w . — TR S T2 6 B0 2 B % % B % 0 4 6 12 1o 20 24 25 32 3 do 44 46 52
*If -patients had 1 missing risk factor, gnd the missin-g r.isk fgctor was not ISS stage, and the total score of existing non-missing risk factors was 1.5, then R2-ISS was classified as Stage ;(:sls(;;gt)ivﬂj ;(jr;il;)svéfégnaiﬁgefzﬁﬂS&Tﬁ%ﬁiiﬂ?&gﬁ? gﬁgﬂ\g|aAn_(|jv|||\};EEA[')AHb;/;g:::,:zlnlta:togzz);ﬁnvgitfgra |:<:L|Jgt|;/(|):\f;c|);as_o|:/do ?:313(;;/?,;(? S(Eiig\;e)l%/_\:: 812:;0(10)Ut_0ﬁ of 307%) was assessed by a central laboratory ° ° 10 24 . %2 0 8 >0 o4 At_risk, n Time (months) At. risk, n Time (months)
lll irespective of the score.vallue §SS|gned to the missing risk fac.tor . . ) o . d, dexamethasone; Isa, isatuximab; ISS, International Staging System; K, carfilzomib; LDH, lactate dehydrogenase; P, pomalidomide; R2-ISS, second revision of the ISS; ULN, upper limit of normal . Time (months) Trlplet 120 91 71 52 39 31 26 23 19 16 14 6 0 0 Trlplet 27 18 11 7 3 3 3 3 2 1 1 1 0 0
fIf the total score of non-missing risk factors was at least 3.0, patients were designated as R2-ISS Stage 1V, irrespective of the number of missing risk factors - - — At risk, n Doublet 84 50 30 21 13 8 7 4 2 2 1 0 0 O Doublet 28 12 9 5 4 2 2 2 2 0 O 0 0 O
ISS, International Staging System: R2-ISS; second revision of the ISS Of the 294 patients with early relapse, 21 were reclassified as R2-ISS Stage |, 51 as R2-ISS Stage |l, 114 as R2-ISS Stage | 68 62 59 55 52 46 10 0 0
Stage Ill, 35 as Stage |V, and 73 were not classified (Table 2) gtage ::I ;82 120 g 19078 26 21 fz (13 8 00 Not classified
tage 5 7 7 7 -
Early relapse (includes RRMM; excludes primary refractory) was defined as follows: Compared with the whole population, more patients with early relapse were classified as R2-ISS Stages Ill and IV (51% vs Stage v 55 28 22 20 16 11 4 0 0 90- HR 0.517 (95% CI 0.309-0.864)
. ege ge . . . . 42%) than R2-ISS Stages | and Il (24% VS 33%) (Table 2) Not classified 146 116 98 83 64 55 28 0 0 80—
Relapsed <12 months from initiation of the most recent line of therapy for patients with =22 prior .
”nespof therapy Inttiatl | py p | Wi p | Of the 609 enrO”eeS, 68 were reC|aSS|f|ed as RZ'ISS Stage |’ 136 as R2-|SS Stage ||’ 204 as R2-|SS Stage |||, 55 as Cl, confidence interval; HR, hazard ratio; NC, not calculable; PFS, progression-free survival, OS, overall survival; R2-ISS, second revision of the International Staging System ~ (738:
Stage |V, and 146 were not classified _ _ e , S
Relapsed <18 months for patients with 1 prior line of therapy J o _ _ _ o _ _ Figure 2. Hazard ratios of (A) PFS and (B) OS, by subgroups with individual risk factors (pooled data from ICARIA-MM i 28_
The distribution of single risk factors present among patients within each R2-ISS stage is shown in Table 3 and IKEMA) © &—L'L%H
Relapsed <12 months from autologous stem cell transplantation Table 3. Distribution of risk factors across R2-ISS stages 20
Progression-free survival (PFS), according to disease assessment by an independent review R2-ISS stage A _ 18: e
committee, was the primary endpoint (ICARIA-MM data cutoff Oct 11, 2018; IKEMA data cutoff Jan Risk factor, n (%) Stage | Stage Il Stage I Stage IV Not classified All Comparator vs reference Hazard ratio (35% Cl) o 0 4 8 12 16 Tzlc:n ezztm jr?thz)z 36 40 44 48 52
14, 2022) (n=68) (n=136) (n=204) (n=55) (n=146) (N=609) ISS stage at start of study :] > | 1130 (1.006-1.684) Triplet, 70 53 44 24 15 15 13 11 11 9 9 4 0 O
Overall survival (OS) was included as an exploratory endpoint (ICARIA-MM data cutoff Jan 27, 2022; No risk factors present 68 (100) 0 0 0 0 68 (11.2) Stage Il vs Stage | S Doublet 76 47 36 17 12 11 11 10 10 7 5 1 0 0
IKEMA data cutoff Jan 14’ 2022 [Immatu re IKEMA OS data]) 1SS St | 0 48 (35.3 89 (43.6 15 (27 3 53 (36.3 205 (33.7 Stage Il vs Stage | : ® 2.28 (1.713-3.023) Cl, confidence interval; d, dexamethasone; HR, hazard ratio; Isa, isatuximab; K, carfilzomib; P, pomalidomide; PFS, progression-free survival; R2-ISS, second revision of the ISS
The Kaplan-Meier method was used to construct validation curves by R2-ISS stage and to examine age (35.3) (43.6) (27.3) (36.3) (33.7) w17 5
. el(17p . _
outcomes by Isa-based triplet vs doublet ISS Stage Il 0 0 62 (30.4) 39 (70.9) 22 (15.1) 123 (20.2) Present vs absent e 129 (0.929-1.799) CONCLUSIONS
Hazard ratios (HRs) and corresponding confidence intervals (Cls) were estimated using the Cox t(4;14) L . 1.85 (1.342-2.550) To our knowledge, this is the first study to validate the R2-ISS in patients with RRMM and in patients treated with an
proportional hazards model LDH >ULN 0 19 (14.0) 58 (28.4) 47 (85.5) 42 (28.8) 166 (27.3) Present vs absent ;o ¢ ! o ' anti-CD38 mAb, using pooled data from two Phase 3 studies (ICARIA-MM and IKEMA)
: Consistent with the R2-ISS, this validation showed decreasing PFS by stage. A progressive decline in OS and
RESULTS del(17p)” present 0 10(7.4) 25 (12.3) 27 (49.1) 9(62) ) Present vs ;s:;n: —o— FoT AT separation of the curves was seen as R2-ISS stage progressgd from étagg | to gtage IV; further maturation of
Classification of study participants by risk factors considered for R2-ISS staging, and by re-allocation {(4:14)* present 0 6 (4.4) 42 (20.6) 18 (32.7) 2 (1.4) 68 (11.2) LDH level 1.70 (1.335-2.171) IKEMA OS data may yield better discrimination between R2-ISS Stage Il vs Stage |
into R2-ISS stage, is shown in Table 2 SULN vs ULN | —e : | | More patients with early relapse are classified as R2-ISS Stage Ill and IV
More ICARIA-MM participants (30.9%) than IKEMA participants (11.9%) were missing 121+ data. 1921+1 present 0 53 (39.0) 142 (69.6) 47 (85.5) 13 (8.9) 255 (41.9) 0 : ) 4 Initnisianalysis, thelKEAOSidatalwereinotimatire |
This was due to the retrospective nature of 1921+ assessment in ICARIA-MM (due to lack of leftover “del(17p) and (4;14) were assessed during screening for ICARIA-MM and IKEMA by a central laboratory with a cut-off of 50% and 30%, respectively » > Isa-based triplet therapy led to improved PFS, reg_ardless_ of R2-ISS stage, When_ Compare_d with Fioublet the_rapy
material and patient consent withdrawal) compared with the prospective analysis in IKEMA WGt g Ay T R A Favors comparator  Favors eforencs el o et Son Rl X2 185, 69 6] g Tst(s Seerli Sys e, e ampliee 1 gt il RRabi e e of
’ — ’ ’ —— novel agents, including monoclonal antibodies
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