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Editorial on the Research Topic
Inflammation and blood diseases, a dog chasing its tail

The close link between inflammation and hematological malignancies has been widely
shown (1). It is known how inflammation regulates the hematopoietic stem cell (HSC) fate,
affecting its proliferation, differentiation and self-renewal abilities (1). On the other hand,
the blood disease itself or specific therapeutic approaches can elicit an inflammatory
response, thus playing a major role in disease progression and establishing a vicious circle
that is yet to be explored. Furthermore, in the last years, a growing interest is emerging in
the possible interplay between chronic inflammation, aging and hematological
malignancies (1).

Inflammation can be the fertile ground in which blood diseases may arise. In a recent
retrospective analysis, Lei et al. investigated the effect of chronic rhinosinusitis (CRS) on the
staging and prognosis of extranodal natural killer/T-cell lymphoma (ENKTL). The authors
demonstrated that the length of CRS history was correlated with the stage of ENKTL,
whose primary sites were the upper aerodigestive tract (UAT). CRS history was an
independent prognostic predictor for progression-free survival of the UAT-
ENKTL patients.

The role of chronic inflammatory stimulus as a prognostic predictor was also explored
by Shi et al. in the context of myelodysplastic syndromes (MDS). The authors examined the
predictive value of certain pretherapy peripheral blood inflammatory indices: platelet-to-
lymphocyte ratio (PLR), neutrophil-to-lymphocyte ratio (NLR), and plasma C-reactive
protein (CRP). Notably, elevated PLR and CRP predict poor prognosis independent of the
Revised International Prognostic Scoring System (IPSS-R) score and provide a novel
evaluation factor for MDS patients.

The contribution of new inflammatory indices in the outcome of blood diseases has
been recently studied also in the context of myeloproliferative neoplasms (MPNs),
nowadays considered a “Human Inflammation Model”; the disease itself produces a
state of chronic inflammation due to the continuous release of inflammatory molecules
from activated leukocytes and platelets (2, 3). Increasing release of cytokines, chemokines,
and reactive oxygen species (ROS) production gives rise to genetic and epigenetic changes,
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inducing genomic instability and thereby contributing to tumor
fitness (4). All these considered, the role of interferon regulatory
factor 4 (IRF4), acting in several immunosurveillance and
inflammatory mechanisms (i.e.: regulation of myeloid-derived
suppressor cells (MDSCs) and polarization of anti-inflammatory
M2 macrophages) was recently investigated in MPNs. IRF4 is
downregulated in these disorders, and its expression is associated
with the disease outcome (5, 6).

The CRS history in the outcome of the UAT-ENKTL patients,
the elevated PLR and CRP in the context of MDS and the IRF4
expression in MPNs can be considered new examples of
“inflammatory parameters”, impacting the prognosis of three
different hematological diseases (Lei et al; Shi et al,, 5, 6).

In some circumstances, the relationship between inflammation
and the disease onset is clearly described, and each player takes a
specific role; in other circumstances, it is not clear if the first causes
the latter or vice-versa. Several cellular and molecular mechanisms
are involved in this interplay; among them, in the last years, many
studies focused on clonal hematopoiesis (CH) onset in multiple
physio-pathological (even hematological) conditions (7-10). A
growing body of evidence suggests a correlation between
inflammation and CH. On the one hand, an inflammatory state
may favor the selection and emergence of a mutated hematopoietic
clone; on the other hand, the mutated clone itself may increase the
expression of inflammatory genes in innate immune cells (7).
Recently, our group suggested that a CH event could represent a
possible link between inflammatory bowel diseases (IBDs) and
blood cancer onset (Cumbo et al.). As demonstrated, an IBD may
promote the CH event (11); the clone selected could evolve in a
subsequent blood disease or promote its insurgence. In both cases,
the inflammatory milieu of the hematological malignancy may, in
turn, feed the IBD (Cumbo et al.). The detection of a CH event in a
patient carrying a chronic inflammatory disease such as IBD should
require a hematologic follow-up to assess the risk of developing a
blood cancer (Cumbo et al.). Future studies will clarify the
relationship between these conditions.

In the intricate interaction between inflammation and
hematopoiesis, rheumatologic diseases need to be considered. Ren
et al. describe the onset in pregnancy of a rare and severe clinical
syndrome: the hemophagocytic lymphohistiocytosis (HLH), in the
“fertile ground” of systemic lupus erythematosus (SLE). Apart from
this rare combination of events, it is known that SLE patients have
an increased risk of developing a hematological malignancy than
the general population, especially for those at a higher age when
diagnosed with SLE (12). Furthermore, the prevalence of CH is high
in SLE after controlling for age, and CH occurs >20 years earlier in
SLE than in controls (13). Another example of the possible crosstalk
between systemic inflammation, CH events and blood cancer onset?
The issue has not gone away.

Furthermore, it is conceivable that, in some circumstances,
inflammation might be considered an opportunity to exploit, as
demonstrated in refractory acute myeloid leukemia (AML) (14).
A recent multicenter study showed the efficacy of flotetuzumab
(a bispecific antibody-based molecule to CD3 and CD123) as
salvage immunotherapy in these patients. The authors
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showed the association between an immune-infiltrated tumor
microenvironment and resistance to cytarabine-based chemotherapy
but responsiveness to flotetuzumab (14).

Between several new or well-known mechanisms (disease-
microenvironment crosstalk, immune cells activity and cytokines
production, onset and effects of CH, the role of chronic
inflammation, new inflammatory indicators and more genetic
markers description), a particular interest is now addressed to
new data impacting on disease outcome and opening new
scenarios for clinical practice and diseases’ management.
Molecular and/or cellular inflammatory parameters could be
considered new prognostic markers to take into account in
different blood diseases. The CH detection in the background of
inflammatory disease could suggest a hematologic follow-up for the
patient; last but not least, the CH onset during the follow-up of a
hematological patient may impact its long-term clinical
management, as recently shown in chronic myeloid leukemia
(CML) (9). In these patients, as in other contexts of clinical
practice, the occurrence of CH could reveal a novel player that
needs to be taken into account (8).

All recent experimental and clinical findings paint a fascinating
but incomplete picture of the complex interaction between
inflammation and blood diseases, two active players placed in a
widely studied vicious circle, offering intriguing open questions.

Author contributions

Conception and design of the study: CC and FA. Manuscript
preparation: CC, FT, MG and FA. Drafting of the text: FA. All
authors revised the manuscript for important intellectual content
and approved the final version submitted for publication.

Funding

This work was supported by “Associazione Italiana contro le
Leucemie (AIL)-BARI”.

Conflict of interest

The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could be
construed as a potential conflict of interest.

Publisher’'s note

All claims expressed in this article are solely those of the authors
and do not necessarily represent those of their affiliated
organizations, or those of the publisher, the editors and the
reviewers. Any product that may be evaluated in this article, or
claim that may be made by its manufacturer, is not guaranteed or
endorsed by the publisher.

frontiersin.org


https://doi.org/10.3389/fonc.2022.878559
https://doi.org/10.3389/fonc.2022.877981
https://doi.org/10.3389/fonc.2022.873896
https://doi.org/10.3389/fonc.2022.873896
https://doi.org/10.3389/fonc.2022.873896
https://doi.org/10.3389/fonc.2022.937494
https://doi.org/10.3389/fonc.2022.937494
https://doi.org/10.3389/fonc.2023.1180559
https://www.frontiersin.org/journals/oncology
https://www.frontiersin.org

Cumbo et al.

References

1. Pietras EM. Inflammation: A key regulator of hematopoietic stem cell fate in
health and disease. Blood (2017) 130:1693-8. doi: 10.1182/blood-2017-06-780882

2. Hasselbalch HC. Perspectives on chronic inflammation in essential
thrombocythemia, polycythemia vera, and myelofibrosis: Is chronic inflammation
a trigger and driver of clonal evolution and development of accelerated
atherosclerosis and second cancer? Blood (2012) 119:3219-25. doi: 10.1182/blood-
2011-11-394775

3. Parciante E, Cumbo C, Anelli L, Zagaria A, Redavid I, Minervini A, et al. The role
of NLRP3, a star of excellence in myeloproliferative neoplasms. Int ] Mol Sci (2023) 24
(5):4860. doi: 10.3390/ijms24054860

4. Hasselbalch HC. Chronic inflammation as a promotor of mutagenesis in essential
thrombocythemia, polycythemia vera and myelofibrosis. a human inflammation model
for cancer development? Leuk Res (2013) 37:214-20. doi: 10.1016/
J.LEUKRES.2012.10.020

5. Cumbo C, Tarantini F, Anelli L, Zagaria A, Redavid I, Minervini CF, et al. IRF4
expression is low in Philadelphia negative myeloproliferative neoplasms and is
associated with a worse prognosis. Exp Hematol Oncol (2021) 10:1-4. doi: 10.1186/
540164-021-00253-y

6. Tarantini F, Cumbo C, Parciante E, Anelli L, Zagaria A, Coccaro N, et al. IRF4 gene
expression on the trail of molecular response: Looking at chronic myeloid leukemia from
another perspective. Acta Haematol (2022) 146(1):37-43. doi: 10.1159/000527173

7. Avagyan S, Zon LI. Clonal hematopoiesis and inflammation - the perpetual cycle.
Trends Cell Biol (2023) S0962-8924(22)00275-6. doi: 10.1016/j.tcb.2022.12.001

Frontiers in Oncology

03

10.3389/fonc.2023.1180559

8. Tarantini F, Cumbo C, Anelli L, Zagaria A, Coccaro N, Tota G, et al. Clonal
hematopoiesis in clinical practice: Walking a tightrope. Leuk Lymphoma (2022) 63
(11):2536-44. doi: 10.1080/10428194.2022.2087068

9. Tarantini F, Cumbo C, Zagaria A, Anelli L, Parciante E, Redavid I, et al. Clonal
hematopoiesis onset in chronic myeloid leukemia patients developing an adverse
cardiovascular event. Leuk Res (2023) 127:107023. doi: 10.1016/j.leukres.2023.107023

10. Tarantini F, Cumbo C, Zagaria A, Parciante E, Anelli L, Coccaro N, et al. JAK2
V617f in chronic myeloid leukemia: Driving force or passive bystander? Hematol
(United Kingdom) (2022) 27:842-6. doi: 10.1080/16078454.2022.2108902

11. Zhang CRC, Nix D, Gregory M, Ciorba MA, Ostrander EL, Newberry RD, et al.
Inflammatory cytokines promote clonal hematopoiesis with specific mutations in
ulcerative colitis patients. Exp Hematol (2019) 80:36-41.e3. doi: 10.1016/
j.exphem.2019.11.008

12. ZhangY, Li W, Zhang P, Guo J, Sun ], Lu J, et al. Hematological malignancies in
systemic lupus erythematosus: Clinical characteristics, risk factors, and prognosis-a
case-control study. Arthritis Res Ther (2022) 24:1-10. doi: 10.1186/s13075-021-02692-8

13. David C, Duployez N, Eloy P, Belhadi D, Chezel J, Le GV, et al. Clonal
haematopoiesis of indeterminate potential and cardiovascular events in systemic
lupus erythematosus (HEMATOPLUS study). Rheumatol (Oxford) (2022) 61:4355—
63. doi: 10.1093/rheumatology/keac108

14. Uy GL, Aldoss I, Foster MC, Sayre PH, Wieduwilt MJ, Advani AS, et al.
Flotetuzumab as salvage immunotherapy for refractory acute myeloid leukemia. Blood
(2021) 137:751-62. doi: 10.1182/blood.2020007732

frontiersin.org


https://doi.org/10.1182/blood-2017-06-780882
https://doi.org/10.1182/blood-2011-11-394775
https://doi.org/10.1182/blood-2011-11-394775
https://doi.org/10.3390/ijms24054860
https://doi.org/10.1016/J.LEUKRES.2012.10.020
https://doi.org/10.1016/J.LEUKRES.2012.10.020
https://doi.org/10.1186/s40164-021-00253-y
https://doi.org/10.1186/s40164-021-00253-y
https://doi.org/10.1159/000527173
https://doi.org/10.1016/j.tcb.2022.12.001
https://doi.org/10.1080/10428194.2022.2087068
https://doi.org/10.1016/j.leukres.2023.107023
https://doi.org/10.1080/16078454.2022.2108902
https://doi.org/10.1016/j.exphem.2019.11.008
https://doi.org/10.1016/j.exphem.2019.11.008
https://doi.org/10.1186/s13075-021-02692-8
https://doi.org/10.1093/rheumatology/keac108
https://doi.org/10.1182/blood.2020007732
https://doi.org/10.3389/fonc.2023.1180559
https://www.frontiersin.org/journals/oncology
https://www.frontiersin.org

	Editorial: Inflammation and blood diseases, a dog chasing its tail
	Author contributions
	Funding
	References


