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Use of the Second Revision of the International Staging 
System for prognostic stratification of multiple myeloma 
patients in real-world clinical practice and the importance 
of sub-groups, including age

The Second Revision of the Revised International Staging Sys-
tem (R2-ISS) for multiple myeloma (MM)1 is a recent update 
of the R-ISS2 for the purpose of further risk stratification 
of R-ISS stage II, by adding gain of 1q (1q+) using interphase 
fluorescence in situ hybridization (iFISH) as proposed by the 
European Myeloma Network (EMN). To assess the utility of 
the R2-ISS in real-world clinical practice, we retrospectively 
reviewed 218 patients who were diagnosed at Kameda Med-
ical Center from January 2014 to August 2022. All analyses 
performed in our study were in accordance with the ethi-
cal standards of the institutional and/or national research 
committee and the 1964 Helsinki Declaration and its later 
amendments or comparable ethical standards. The study 
was approved by the institutional review board of Kameda 
Medical Center. Patients signed informed consent for their 
data and photographs to be published.
Of the 218 patients in the study, 18 patients were ex-
cluded because iFISH data for classification by R2-ISS 
were not available (11 patients) or they were untreated 
(7 patients); the remaining 200 consecutive MM patients 
had received treatments for MM and had complete data 
for calculating the R2-ISS. iFISH analysis was performed 
at a commercially available laboratory (SRL Inc., Tokyo, 
Japan) on whole bone marrow cells before June 2015 and 
on purified plasma cells after that date. Table 1 compares 
our cohort and the EMN training cohort. Median age of 
our patients was 74 years, which is 14 years older than 
that of the EMN cohort but is more consistent with the 
current age of real-world myeloma patients globally, and 
especially in Japan.3-5 Furthermore, 32% and 43% of pa-
tients had elevated lactate hydrogenase (LDH) and ISS 
stage III, respectively, compared to 25% and 16% in the 
EMN cohort. The frequencies of del17p, t(4;14), and 1q+ 
were 8%, 10% and 29% in our cohort and 12%, 12% and 
37% in the EMN cohort with a marginally higher frequency 
seen in the latter. According to R2-ISS, our cohort had 
fewer stage I and II and more stage III and IV disease. 
Importantly, the proportion of patients with a 1q+ did not 
differ significantly between the two groups. In terms of 
treatment, more patients received proteasome inhibitors 
and CD38 antibody-based treatment, and fewer patients 
underwent autologous stem cell transplantation (auto-
SCT). With a median follow-up of 31.5 months (range, 
0-108 months), the median progression-free survival 

(PFS) was 46 months (95% Confidence Interval, 36-67 
months) and the median overall survival (OS) was not 
reached (NR) in our entire cohort (Online Supplemen-

Table 1. Comparison of patient characteristics between our co-
hort and the training cohort of the European Myeloma Network.

Our cohort
(N=200)

EMN
(N=2,226)

Study period 2014-2022 2005-2016

Age in years
Median (IQR)
≤65, N (%)
>65, N (%)

74 (30-91)
49 (25)

151 (75)

60 (54-65)
1,720 (77)
506 (23)

Sex, N (%)
Male 104 (52) 1,271 (57)

ISS, N (%)
I
II
III

47 (24)
67 (34)
86 (43)

839 (37)
845 (38)
551 (25)

R-ISS, N (%)
I
II
III

32 (16)
125 (63)
43 (22)

597 (27)
1,372 (62)
257 (12)

R2-ISS, N (%)
I
II
III
IV

28 (14)
47 (24)
97 (49)
28 (14)

423 (19)
690 (31)
913 (41)
200 (9)

Elevated LDH, N (%) 63 (32) 363 (16)
del(17p), N (%)
t(4;14), N (%)
1q+, N (%)

gain+ 
amp+ 

15 (7.5)
19 (9.5)
59 (29)
49 (24)
10 (5)

258 (12)
277 (12)
820 (37)

-
-

Treatment, N (%)
IMiD
IMiD-PI
PI
CD38-MoAb containing
AutoSCT

7 (3.5)
79 (40)
82 (41)
32 (16)
75 (38)

506 (23)
1,485 (67)
235 (11)

0
TE: 1,855 (83)

autoSCT: autologous stem cell transplant; EMN: European Myeloma 
Network; IMiD; immunomodulatory drugs; IQR: interquartile range; ISS: 
International Staging System; LDH: lactate dehydrogenase; MoAb: 
monoclonal antibody; N: number; PI: proteosome inhibitor; R-ISS: 
Revised-International Staging System; R2-ISS: Second Revision of 
Revised International Staging System; TE: transplant eligible.
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tary Figure S1). The Kaplan-Meier curves of PFS and OS 
according to stage in R2-ISS are shown in Figure 1A and 
B, respectively. In R2-ISS, the median PFS was NR, 37, 
44, and 30 months for stages I, II, III and IV, and median 
OS was NR for stage I-III and 80 months for stage IV. 
Patients with stage I in R2-ISS appeared to have better 

PFS than all other groups, although this did not prove 
to be statistically significant upon analysis. Similarly, 
patients with stage IV in R2-ISS tended to have worse 
OS than those with stage III; however, the differences 
were also not statistically significant. We obtained simi-
lar results through subgroup analysis, specifically within 

Continued on following page.
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the transplant eligible and transplant ineligible groups 
(Online Supplementary Figure S2). Regardless of age or 

transplant eligibility, by R2-ISS, our cohort did not divide 
into four clear groups. In our cohort, patients with R-ISS 

Figure 1. Survival outcomes in our cohort. Kaplan-Meier survival curves according to the Second Revision of the Revised Interna-
tional Staging System (R2-ISS) (A) progression-free survival (PFS) and (B) overall survival (OS), and to the Revised-International 
Staging System (R-ISS) (C) PFS and (D) OS.
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stage II could be divided between 33% R2-ISS stage II 
and 64% with stage III, but unlike the EMN cohort, there 
were no significant differences in PFS or OS between 
these two groups. Conversely, the Kaplan-Meier survival 
curves based on the R-ISS showed that median PFS was 
41 and 27 months in stage II and III patients, and were 
not clearly distinguishable; however, those patients with 
stage I had a significantly better OS rate. In terms of 
OS, the survival curves of the three groups were clearly 
separated with median survival NR in stages I-II and 54 
months in stage III, respectively. Importantly, stages II 
and III also had significantly different survival estimates. 
(Figure 1C, D) 
We next examined the distribution of patients classified 
with the ISS, R-ISS, LDH, and cytogenetic abnormalities 
when reclassified with the R2-ISS (Online Supplementary 
Table S1). Among the 67 patients classified ISS stage II, 35 
(52%), 29 (43%), and 3 (4.5%) were reclassified to R2-ISS 
II, III, IV, respectively; of the 86 patients with ISS stage 
III, 61 (71%) and 25 (29%) were reclassified to R2-ISS III 
and IV, respectively. Of the 125 patients with R-ISS stage 
II, 43 (34%), 78 (62%), and 4 (3.2%) were reclassified as 
R2-ISS stage II, III, and IV.
These differences between our cohort and the EMN co-
hort may be explained in part by the differences in the 
age of the patients and the treatments they consequently 
received. Myeloma is a disease of the elderly and the 
median age of 60 years in the EMN cohort differs from 
that of patients in general clinical practice globally.3-5 In 
addition to being significantly older, our cohort had more 
stage III patients in the ISS stage and more stage III and 
IV patients in the R2-ISS than in the EMN cohort. Despite 
these differences, patients in our cohort appeared to 
have a better OS, although with the shorter observation 
period this requires further confirmation and follow up. 
However, this may be due to the EMN cohort being en-
riched for patients from clinical trials conducted from 
2005-2016, when there were few effective agents such 
as CD38 antibodies, carfilzomib, ixazomib and pomalid-
omide. In fact, our study aligns more with other recent 
studies. For example, a sub-analysis of the MAIA trial 
using daratumumab, lenalidomide, and dexamethasone 
revealed a PFS of 28 months in R-ISS stage III patients 
over 70 years of age,6 which is almost comparable to our 
report. In addition, a subgroup analysis of the ALCYONE 
trial7 documented a PFS of 32.9 months for patients with 
R-ISS stage III in the daratumumab, bortezomib, mel-
phalan, and prednisone arm in frail patients who were 
not eligible for transplantation. These findings empha-
size the importance of considering cohorts of patients 
exposed to the current and more effective new drugs in 
order to accurately reflect myeloma treatment outcomes. 
R2-ISS incorporates information on 1q+ to further refine 
risk stratification, and we believe it should be regarded 
as one of several factors to be taken into account. Other 

critical considerations include patient age, co-morbidi-
ties, and overall health status, as well as the availability 
of newer agents and treatment modalities. Risk classi-
fications that do not use cohorts of patients exposed 
to the various effective new drugs currently in use may 
not, therefore, best reflect current treatment outcomes.
Limitations of this study include its single institution 
context and the relatively short follow-up period, but it 
does include a substantial number of patients, as our 
center serves a very large region in Japan. While there 
are few reports about Asian genetic polymorphism, the 
relation between polymorphism and outcome is unclear. 
Moreover, Asian clinical and cytogenetic profiles (except 
age) showed trends similar to the Western studies.8 An-
other factor is that treatment interruptions are common 
in socially vulnerable, frail and older patients.9 However, 
the fact that many of our patients are receiving new 
treatments developed within the last decade provides 
a major strength to this analysis and reinforces the re-
al-world nature of our cohort.
Given the evolution of myeloma treatment over the last 
decade, the prognosis of MM has changed dramatically, 
and nearly half of the newly diagnosed MM patients un-
der 70 years of age are expected to survive more than 10 
years. The proposed R2-ISS classification may be useful 
for identifying homogeneous risk groups in clinical trials. 
It can certainly be challenging to handle real-world data 
accurately because the heterogeneity of treatments and 
relatively short observation periods might obscure the 
true impact of each risk factor. However, evaluating only 
data of prospective studies might be inadequate to better 
reflect current practice, available therapy, and outcome.10 
Therefore, we suggest that any future modifications to the 
R2-ISS should be derived and evaluated using real-world 
data as well as from prospective studies. Moreover, this is 
especially relevant as we better understand the effect of 
age and other factors on the heterogeneity of treatment 
effects in the era of novel therapy, as illustrated by the 
OCEAN study where age impacted on outcome across 
both arms of this pivotal phase III study.11 
In summary, subgroup considerations such as age may 
be one of several significant aspects that each clinician 
should bear in mind in interpreting clinical trial data 
and applying these findings to real-world practice. In 
the modern era, in which the population is aging, there 
are increasing numbers of older and potentially frailer 
patients who would not meet rigorous eligibility criteria 
for clinical trials and thus the impact of novel agents 
on their long-term outcomes may be more difficult to 
translate, whilst this group nonetheless constitutes an 
ethical and societal priority. The insights gained from 
these additional assessments should in turn individualize 
patient care when referring to data derived from clinical 
trials and our most up-to-date and clinically relevant 
staging systems, so further improving outcome.12
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