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Clonal Hematopoiesis and Plasma Cell Disorders: Coincidence or not?

Over the last 10 years, technological progress has
refined our understanding and detection of
preclinical stages of hematologic cancers. Indeed,
monoclonal  gammopathy of undetermined
significance and clonal hematopoiesis are now
recognized as two distinct clonal conditions, both
associated with aging with prevalence rates at 70
years of approximately 5-10% and 10-20%,
respectively.’?  Monoclonal gammopathy of
undetermined significance arises from the clonal
expansion of plasma cells and is characterized by
the production of a monoclonal immunoglobulin,
which can lead to plasma cell disorders—also
typically diagnosed at a median age of 70 years—
such as multiple myeloma or lymphoid neoplasms
(notably  Waldenstrém  Macroglobulinemia).®
Clonal Hematopoiesis refers to the age-related
expansion of hematopoietic stem and progenitor
cells carrying somatic mutations affecting
predominantly the genes DNMT3A, TETZ2, and
ASXL1, commonly referred to as DTA mutations
and encoding epigenetic regulators. Clonal
hematopoiesis is considered a premalignant state
that may progress to myeloid neoplasms, and it has
also been associated with increased cardiovascular
mortality.? Although monoclonal gammopathy of
undetermined significance and clonal hematopoiesis
generally arise independently, recent studies have
suggested potential interferences between both
entities. The purpose of this letter is to discuss the
connection between clonal hematopoiesis and
undetermined

monoclonal  gammopathy  of

significance and its impact on plasma cell disorders.

As both clonal hematopoiesis and monoclonal
gammopathy of undetermined significance
prevalence increases with age, co-occurrence analyses
were performed. However, in two independent
cohorts—one involving elderly dementia patients
(median age 91 years) and another from a large US
population-based registry—no association was found
between both or its progression to myeloma,
supporting the hypothesis that these entities reflect
parallel but unrelated clonal processes within

elderly hematopoiesis.“” Indeed, in myeloma, clonal

hematopoiesis mutations have been associated
with poorer outcomes following autologous stem
cell transplantation and higher rates of therapy-
related myeloid neoplasms®, although lenalidomide
maintenance appears to preserve survival regardless
of clonal hematopoiesis status. Moreover in
Waldenstrém Macroglobulinemia, DTA mutations
have been linked to an increased risk of progression
from monoclonal gammopathy of undetermined
significance or asymptomatic form to symptomatic
one, supporting a possible connection between

these 2 conditions.”)

Another potential link between clonal hematopoiesis,
aging and chronic inflammation has progressively
emerged, especially for DTA mutations.®"" In
healthy individuals, DTA mutation-driven clonal
hematopoiesis has been associated with elevated
C-reactive protein (CRP, one protein produced
during inflammation)” and pro-inflammatory
cytokines such as interleukin-6 or interleukin-1p.?
Interleukin-6, a key mediator of inflammatory
responses, is also implicated in the progression of
plasma cell disorders."*'¥ By performing next-
generation  sequencing on  Waldenstrom
Macroglobulinemia patient samples, we recently
identified a strong association between clonal
hematopoiesis—particularly ~ involving DTA
mutations—and an inflammatory subtype of
Waldenstréom Macroglobulinemia, characterized
by unexplained CRP elevation above 20 mg/L and
frequently associated with chromosome 6q deletion
(del6q)."™ Patients presenting this inflammatory
phenotype were found to respond less well to
immuno-chemotherapy but unexpectedly showed
improved outcomes with BTK inhibitor compared
to patients with low CRP."9 Progression from non-
inflammatory asymptomatic Waldenstrom
Macroglobulinemia with clonal hematopoiesis to
symptomatic inflammatory form was also observed,
suggesting a potential link between clonal
mutations and inflammatory signaling. The co-
occurrence of clonal hematopoiesis and delég—
associated with higher CRP levels compared to

either alteration alone—may reflect a synergistic
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mechanism, as both are independently linked to
the inflammatory Waldenstrém Macroglobulinemia
phenotype and an increased risk of progression to
symptomatic disease.”'® However, one limitation
of our study was the lack of evidence for clonal
independence between clonal hematopoiesis
mutation and the malignant B cells, as hematopoietic
stem cells harboring clonal hematopoiesis mutations
can differentiate into B cells."” Finally, a recent study
has provided new insights into the relationship
between clonal hematopoiesis and Multiple
Myeloma.?? While validating the clonal independence
between clonal hematopoiesis and the myeloma cell
clone, the study showed that clonal hematopoiesis
may significantly reshape the bone marrow
microenvironment including altered immune cell
composition (increase in inflammatory monocytes
and exhausted CD8+ T cells) and enrichment of
pro-inflammatory and cytokine-related pathways—
such as IFN-a/y, TNF-a, IL-6/JAK/STAT3, and TGF-B
signaling, that together may contribute to immune

evasion of clonal plasma cells.

Altogether, these works suggest the coexistence of
plasma cell disorders and clonal hematopoiesis
that may potentially reflect a functional connection
beyond a simple co-occurrence with aging. Clonal
hematopoiesis and plasma cell disorders appear to
converge on shared inflammatory pathways that
drive immune dysregulation and promote clonal
plasma cell expansion and/or maintenance—
highlighting a potential therapeutic vulnerability
that warrants further investigation.

Conflicts of Interest:
PED: Beigene. None for the others.

Funding:

PED had financial support from ITMO Cancer of
Aviesan within the 2021-2030 Cancer Control Strategy
framework on funds administered by Inserm. KB
was a recipient from FRM grant (EQU202203014627).

Acknowledgements:

None

© 2025 European Society of Medicine 3



Clonal Hematopoiesis and Plasma Cell Disorders: Coincidence or not?

References:
1. Kyle RA, Therneau TM, Rajkumar SV, et al.

Prevalence of Monoclonal
Undetermined Significance. N Engl J Med. 2006;
354(13):1362-1369. doi:10.1056/NEJM0a054494

2. Jaiswal S, Natarajan P, Silver AJ, et al. Clonal

Gammopathy of

Hematopoiesis and Risk of Atherosclerotic
Cardiovascular Disease. N Engl J Med. 2017;377(
2):111-121. doi:10.1056/NEJM0a1701719

3. Fermand JP, Bridoux F, Dispenzieri A, et al.
Monoclonal gammopathy of clinical significance: a
novel concept with therapeutic implications. Blood.
2018;132(14):1478-1485. doi:10.1182/blood-2018-
04-839480

4. Da Via MC, Lionetti M, Marella A, et al. MGUS
and clonal hematopoiesis show unrelated clinical
and biological trajectories in an older population
cohort. Blood Adv. 2022;6(21):5702-5706.
doi:10.1182/bloodadvances.2021006498

5. Boddicker NJ, Parikh SA, Norman AD, et al.
Relationship among three common hematological
premalignant conditions. Leukemia. 2023;37(8):1719-
1722. doi:10.1038/s41375-023-01914-z

6. Mouhieddine TH, Sperling AS, Redd R, et al.
Clonal hematopoiesis is associated with adverse
outcomes in multiple myeloma patients undergoing
transplant. Nat Commun. 2020;11(1):2996.
doi:10.1038/s41467-020-16805-5

7. Tahri S, Mouhieddine TH, Redd R, et al. Clonal
hematopoiesis is associated with increased risk of
progression of asymptomatic = Waldenstrém
macroglobulinemia. Blood Adv. Published online
December 2, 2021. doi:10.1182/bloodadvances.?
021004926

8. Hecker JS, Hartmann L, Riviére J, et al. CHIP and
hips: clonal hematopoiesis is common in patients
undergoing hip arthroplasty and is associated with
autoimmune disease. Blood. 2021;138(18):1727-
1732. doi:10.1182/blood.2020010163

9. Busque L, Sun M, Buscarlet M, et al. High-
sensitivity C-reactive protein is associated with
clonal hematopoiesis of indeterminate potential.
Blood Adv. 2020;4(11):2430-2438. doi:10.1182/bl
oodadvances.2019000770

10. Zhao LP, Boy M, Azoulay C, et al. Genomic
landscape of MDS/CMML associated with systemic
inflammatory and autoimmune disease. Leukemia.
2021;35(9):2720-2724. doi:10.1038/s41375-021-
01152-1

11. Bick AG, Weinstock JS, Nandakumar SK, et al.
Inherited causes of clonal haematopoiesis in 97,691
whole genomes. Nature. 2020;586(7831):763-768.
doi:10.1038/s41586-020-2819-2

12. Cook EK, lzukawa T, Young S, et al. Comorbid
and inflammatory characteristics of genetic subtypes
of clonal hematopoiesis. Blood Adv. 2019;3(16):
2482-2486. doi:10.1182/bloodadvances.2018024729

13. Han W, Matissek SJ, Jackson DA, Sklavanitis B,
Elsawa SF. Targeting IL-6 receptor reduces IgM levels
and tumor growth in Waldenstrém macroglobulinemia.
Oncotarget. 2019;10(36):3400-3407. doi:10.18632/0
ncotarget.26946

14. Lust JA, Lacy MQ, Zeldenrust SR, et al.
Induction of a Chronic Disease State in Patients
With Smoldering or Indolent Multiple Myeloma by
Targeting Interleukin 1B-Induced Interleukin 6
Production and the Myeloma Proliferative
Component. Mayo Clin Proc. 2009;84(2):114-122.
doi:10.4065/84.2.114

15. Debureaux PE, Poulain S, Harel S, et al.
Inflammatory Waldenstrém macroglobulinemia is
associated with clonal hematopoiesis: a multicentric
cohort. Blood. 2025;145(4):450-454. doi:10.1182/b
lood.2024025738

16. Debureaux PE, Forgeard N, Elessa D, et al.
Inflammation is of outcome in
treated by

Bruton tyrosine kinase inhibitors: a multicentric

predictive
Waldenstréom  macroglobulinemia

real-life study. Haematologica. Published online
2020. doi:10.3324/haematol.2023.283141

17. Forgeard N, Baron M, Caron J, et al.
Inflammation in Waldenstrém macroglobulinemia
is associated with 6q deletion and need for
treatment initiation. Haematologica. 2022;107(11):
2720-2724. doi:10.3324/haematol.2022.281053
18. Garcia-Sanz R, Dogliotti |, Zaccaria GM, et al.
6q deletion in Waldenstrém macroglobulinaemia

negatively affects time to transformation and

© 2025 European Society of Medicine 4



Clonal Hematopoiesis and Plasma Cell Disorders: Coincidence or not?

survival. Br J Haematol. 2021;192(5):843-852.
doi:10.1111/bjh.17028

19. Arends CM, Galan-Sousa J, Hoyer K, et al.
Hematopoietic lineage distribution and evolutionary
dynamics of clonal hematopoiesis. Leukemia. 2018;
32(9):1908-1919. doi:10.1038/s41375-018-0047-7

20. Lionetti M, Scopetti M, Matera A, et al. Clonal
hematopoiesis is clonally unrelated to multiple
myeloma and is associated with specific
microenvironmental changes. Blood. Published online
March 20, 2025:blood.2024026236. doi:10.1182/b
lood.2024026236

© 2025 European Society of Medicine



