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Abstract

Survival in multiple myeloma has improved significantly in recent years, especially in young patients. We reviewed
the evolution of the survival of patients with MM in three groups based on age at MM diagnosis over three time
periods between 1999 and 2020 at our 12 de Octubre Hospital institution (H120). Then, to confirm our results, we
used data from TriNetx, a global health research platform that includes patients from Europe to US. Finally, we ana-
lysed differences in the patterns of treatment between networks across the world. Kaplan—-Meier analysis was used

to estimate survival probabilities, and between-group differences were tested using the log-rank test and hazard
ratio. For patients from H120, the median OS was 35.61, 55.59 and 68.67 months for the 1999-2009, 2010-2014

and 2015-2020 cohorts, respectively (p=0.0001). Among all patients included in the EMEA network, the median

OS was 20.32 months versus 34.75 months from 1999-2009 versus 2010-2014. The median OS from the 2010-2014
versus 2015-2020 time cohorts was 34.75 months versus 54.43 months, respectively. In relation to the US cohort,

the median OS from before 2010 versus 2010-2014 was not reached in either time cohort and neither when compar-
ing the 2010-2014 versus 2015-2019 time cohorts. Bortezomib is the most commonly used drug in the EMEA cohort,
while lenalidomide is the most commonly used drug in the US cohort. This large-scale study based on real-world data
confirms the previous finding that MM patients have increased their survival in the last two decades.
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To the editor,

Survival in multiple myeloma has improved significantly
in recent years, especially in young patients. This is due
to the introduction of new drugs with new mechanisms
of action [1-5]. However, most of the available data have

*Correspondence: been obtained from clinical trials or local registries [6—8],
G Hernandezbarburu both of which have included very limited populations.
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Data Science Group, Hospital 12 de Octubre, Madrid, Spain (younger than 65 years old, between the ages of 65 and
“TriNetX Europe NV, Sint-Martens-Latem, Belgium Yy g ¥y ’ g )
> Research Institute imas12, Hospital 12 de Octubre, Madrid, Spain 75 years old, and older than 75 years old) over three time

periods: 1999-2009, 2010-2014 and 2015-2020. Finally,
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treatment patterns in the EMEA and US networks over
the last 20 years (1999 to 2019) were analysed. This
study retrospectively examined 703 patients diagnosed,
between 1999 and 2020, with symptomatic MM (ICD-
10-CM code C90.0) at a tertiary hospital in Spain, Hos-
pital 12 de Octubre (H120). Comparator cohorts were
established with anonymized data accessed through the
TriNetX platform that included 62,572 patients from the
US network and 6377 patients from the EMEA Network.
(Additional file 1: Fig. S1). All patients had received treat-
ment for MM. Analyses of the local H120 cohort were
performed using IBM SPSS Statistics Version 25. Kaplan-
Meier analysis was used to estimate overall survival, and
between-group differences were examined using the log-
rank test. All other analyses of the EMEA and US cohorts
were performed using the analyses built into the TriNetX
platform as previously described [9, 10].

Globally, for patients from H120, the median OS was
35.61 (28.38-42.84, 95% CI), 55.59 (40.20-70.98, 95%)
and 68.67 (54.92-82.42, 95%) months for the 1999—
2009, 2010-2014 and 2015-2020 cohorts, respectively
(p=0.0001), and the 5-year OS rates were 28%, 43%
and 48%, respectively (p=0.0001). Among the group
of patients younger than 65 years old, the 5-year OS
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rates were 42%, 62% and 94%, respectively (p=0.0001).
Similarly, for the patients aged between 65 and 75 years
old, the OS rates were 27%, 45% and 51%, respectively
(p=0.0001). Patients older than 75 years had 5-year
OS rates of 9%, 15% and 15%, respectively (p=0.6)
(Fig. 1). Among all patients included in the EMEA
network, the 5-year OS rates from 1999-2009 versus
2010-2014 were 22.11% versus 35.20% (p <0.0001). The
5-year OS rates from the 2010-2014 versus 2015-2020
time cohorts were 35.20% versus 43.39%, respectively
(»<0.0001). Among all patients in the US network, the
5-year OS rates from before 2010 versus 2010-2014
were 56.76% versus 59.24%, respectively (p=0.002).
When comparing the 2010-2014 versus 2015-2019
time cohorts, the 5-year OS rates were 59.24% versus
64.83%, respectively (p <0.0001). (Fig. 2). The results by
age group are described in Additional file 2: Fig. S2 and
Additional file 3: Fig. S3. In the EMEA cohort, the most
commonly used treatment and the most commonly
used first-line treatment during all time periods was
bortezomib, while lenalidomide is the most commonly
used drug in the US cohort, except in the cohort 2010-
2014 where bortezomib was the most commonly used
first-line treatment. (Additional file 4: Fig. S4).
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Fig. 1 Survival probability of MM patients of H120 cohort. A Global cohort. B Patients <65 years. C Patients 65-75 years. D Patients > 75 years
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Fig. 2 Survival probability of MM patients of EMEA network. A Cohort 1999-2010 (purple) versus 2010-2014 (green): all the patients. B Cohort
2010-2014 (purple) versus 2015-2020 (green): all the patients. Survival probability of MM patients US network. C Cohort 1999-2010 (purple)
versus 2010-2014 (green): all the patients. D Cohort 2010-2014 (purple) versus 2015-2020 (green): all the patients

In this manuscript, as reported by other studies [11,
12], we identify a relevant increase in the survival of
patients with MM over the last 20 years. This could be
due to the development in recent decades of new drugs
and therapies (mainly proteosome inhibitors, IMIDs
and anti-CD38 monoclonal antibodies) for the treat-
ment of patients with MM. However, this increase has
only been translated to patients over 75 years; subse-
quently, MM treatment continues to be a challenge
among very elderly patients. This study has some limi-
tations. The data from Trintex platform is not curated,
and some bias could be presented. However, the data
from our hospital is more refined and with the certainty
of proper registration. In conclusion, this large-scale
study based on real-world data confirms the previous
finding that MM patients have increased their sur-
vival in the last two decades in patients younger than
80 years. We have observed heterogeneity in the treat-
ment patterns across different networks and between
the USA and Europe. Therefore, these findings rein-
force the power of real-world studies based on global
federated health research networks to confirm the
results of clinical trials.
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years. B Cohort 1999-2010 (purple) vs 2010-2014 (green): patients 65-75
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Additional file 3: Fig. 3. Survival probability of MM patients of US
network. A Cohort 1999-2010 (purple) vs 2010-2014 (green): patients <65
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years. C Cohort 1999-2010 (purple) vs 2010-2014 (green): patients >75
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Acknowledgements
Not applicable.

Author contributions

NL-M wrote the manuscript; JM-L guided the analyses and oriented the
manuscript; GH-l extracted, analyzed, and curated all data; RA, JMSP, RA, MC,
CC, MTC, AJ and Rl gave clinical advice; DP-R, LM, JC, MP, PS and JdIC gave bio-
informatics support. All authors reviewed and corrected the final manuscript.

Funding
None to declare.

Availability of data and materials
The data that support the findings of this study is available from the cor-
responding author upon reasonable request.

Declarations

Ethics approval and consent to participate
This study has been approved by the Ethics Committee for Clinical Research
with Medicines CEIm, Hospital 12 de Octubre; ne CEIm: 21/599.

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing interest.


https://doi.org/10.1186/s13045-023-01474-w
https://doi.org/10.1186/s13045-023-01474-w

Lopez-Muioz et al. Journal of Hematology & Oncology

(2023) 16:76

Received: 12 March 2023 Accepted: 26 June 2023
Published online: 19 July 2023

References

1.

Bergin K, McQuilten Z, Moore E, Wood E, Spencer A. Myeloma in the

real world: What is really happening? Clin Lymphoma Myeloma Leuk.
2017;17(3):133-44.

Kaur G, Mejia Saldarriaga M, Shah N, Catamero DD, Yue L, Ashai N, et al.
Multiple myeloma in hispanics: incidence, characteristics, survival, results
of discovery, and validation using real-world and connect mm registry
data. Clin Lymphoma Myeloma Leuk. 2021;21(4):e384-97.

Pozzi S, Marcheselli L, Bari A, Liardo EV, Marcheselli R, Luminari S, et al. Sur-
vival of multiple myeloma patients in the era of novel therapies confirms
the improvement in patients younger than 75 years: a population-based
analysis. Br J Haematol. 2013;163(1):40-6.

Mohty M, Terpos E, Mateos MV, Cavo M, Lejniece S, Beksac M, et al.
Multiple myeloma treatment in real-world clinical practice: results of a
prospective, multinational, noninterventional study. Clin Lymphoma
Myeloma Leuk. 2018;18(10):401-19.

Kumar S, Williamson M, Ogbu U, Surinach A, Amdorfer S, Hong W.
Front-line treatment patterns in multiple myeloma: an analysis of
U.S-based electronic health records from 2011 to 2019. Cancer Med.
2021;10(17):5866-77.

Pydi VR, Bala SC, Kuruva SP, Chennamaneni R, Konatam ML, Gundeti S.
Multiple myeloma in young adults: a single centre real world experience.
Indian J Hematol Blood Transfus. 2021;37(4):679-83.

Nasr F, Ghoche AA, Diab S, Nasr L, Ammanouil E, Riachy C, et al. Lebanese
real-world experience in treating multiple myeloma: a multicenter retro-
spective study. Leuk Res Rep. 2021;15:100252.

Akizuki K, Matsuoka H, Toyama T, Kamiunten A, Sekine M, Shide K, et al.
Real-world data on clinical features, outcomes, and prognostic factors

in multiple myeloma from Miyazaki Prefecture, Japan. J Clin Med.
2020;10(1):105.

Martinez-Lopez J, Hernandez-Ibarburu G, Alonso R, Sanchez-Pina JM,
Zamanillo I, Lopez-Mufoz N, et al. Impact of COVID-19 in patients with
multiple myeloma based on a global data network. Blood Cancer J.
2021;11(12):198.

Sanz A, Ayala R, Hernandez G, Lopez N, Gil-Alos D, Gil R, et al. Out-

comes and patterns of treatment in chronic myeloid leukemia, a global
perspective based on a real-world data global network. Blood Cancer J.
2022;12(6):94.

Corre J, Perrot A, Hulin C, Caillot D, Stoppa AM, Facon T, et al. Improved
survival in multiple myeloma during the 2005-2009 and 2010-2014
periods. Leukemia. 2021;35(12):3600-3.

Kumar SK, Dispenzieri A, Lacy MQ, Gertz MA, Buadi FK, Pandey S,

et al. Continued improvement in survival in multiple myeloma:

changes in early mortality and outcomes in older patients. Leukemia.
2014,28(5):1122-8.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

Page 4 of 4

Ready to submit your research? Choose BMC and benefit from:

fast, convenient online submission

thorough peer review by experienced researchers in your field

rapid publication on acceptance

support for research data, including large and complex data types

gold Open Access which fosters wider collaboration and increased citations

maximum visibility for your research: over 100M website views per year

K BMC

At BMC, research is always in progress.

Learn more biomedcentral.com/submissions




	Large-scale real-life analysis of survival and usage of therapies in multiple myeloma
	Abstract 
	Anchor 3
	Acknowledgements
	References


