
HAL Id: hal-04441619
https://hal.science/hal-04441619v1

Submitted on 4 Sep 2024

HAL is a multi-disciplinary open access
archive for the deposit and dissemination of sci-
entific research documents, whether they are pub-
lished or not. The documents may come from
teaching and research institutions in France or
abroad, or from public or private research centers.

L’archive ouverte pluridisciplinaire HAL, est
destinée au dépôt et à la diffusion de documents
scientifiques de niveau recherche, publiés ou non,
émanant des établissements d’enseignement et de
recherche français ou étrangers, des laboratoires
publics ou privés.

When monoclonal gammopathy-associated chronic
neutrophilic leukemia is a reactive process distinct from

a clonal myeloproliferative neoplasm: Lessons from
mistakes

Christophe Willekens, Claude Chahine, Matteo Dragani, Sabine
Khalife-Hachem, Camille Bigenwald, Julien Rossignol, Cristina

Castilla-Llorente, Alina Danu, Jean-marie Michot, Veronique Saada, et al.

To cite this version:
Christophe Willekens, Claude Chahine, Matteo Dragani, Sabine Khalife-Hachem, Camille Bigenwald,
et al.. When monoclonal gammopathy-associated chronic neutrophilic leukemia is a reactive process
distinct from a clonal myeloproliferative neoplasm: Lessons from mistakes. eJHaem, 2023, 4 (3),
pp.823-826. �10.1002/jha2.713�. �hal-04441619�

https://hal.science/hal-04441619v1
https://hal.archives-ouvertes.fr


Received: 21March 2023 Revised: 10May 2023 Accepted: 10May 2023

DOI: 10.1002/jha2.713

CA S E R E PORT

Whenmonoclonal gammopathy-associated chronic
neutrophilic leukemia is a reactive process distinct from a
clonal myeloproliferative neoplasm: Lessons frommistakes

ChristopheWillekens1,2 Claude Chahine1 Matteo Dragani1

Sabine Khalife-Hachem1 Camille Bigenwald1 Julien Rossignol1

Cristina Castilla-Llorente1 Alina Danu1 Jean-MarieMichot3 Veronique Saada4

Sophie Cotteret4 ChristopheMarzac4 Aline Renneville2,4 Isabelle Plo2

Sophie Broutin4 Nelly Bosselut5 Bruno Cassinat5 Julien Lazarovici1

Nathalie Droin2 StephaneDe Botton1

1Département d’Hématologie, Gustave Roussy, Université Paris-Saclay, Villejuif, France

2InsermU1287, Gustave Roussy, Université Paris-Saclay, Villejuif, France

3Département d’Innovation Thérapeutique et d’Essais Précoces, Gustave Roussy, Université Paris-Saclay, Villejuif, France

4Département de Biologie et PathologieMédicales, Gustave Roussy, Université Paris-Saclay, Villejuif, France

5AP-HP, Hôpital Saint-Louis, Service de Biologie Cellulaire, Paris, France

Correspondence

ChristopheWillekens, Département d’Hématologie, Gustave Roussy, Université Paris-Saclay, 114 avenue Edouard Vaillant, 94805 Villejuif, France.

Email: christophe.willekens@gustaveroussy.fr

KEYWORDS

chronic neutrophilic leukemia, leukemoid reaction, leukocytosis, MGUS, proteasome inhibitor

Chronic neutrophilic leukemia (CNL) is a BCR::ABL1-negative myelo-

proliferative neoplasm (MPN) characterized by sustained peripheral

blood (PB) neutrophilia (white blood cell count≥25×109/L,with≥80%

neutrophils), bone marrow (BM) hypercellularity due to neutrophilic

granulocyte proliferation without excess of blast or dysplasia. Somatic

mutations of CSF3R gene, encoding the granulocyte colony stimulat-

ing factor (G-CSF) receptor protein, are detected in >60% of cases

and have significantly helped to confirm CNL diagnosis. Two classes

of CSF3Rmutations have been described (cytoplasmic domain trunca-

tions or membrane proximal threonine mutation as T618I or T640N),

but all result in hyperactivation of the down-stream JanusKinase (JAK)

signaling.[1, 2] Furthermore, CSF3R mutation could sensitize cell to

tyrosine kinase inhibitors, such as ruxolitinib or dasatinib.

In the absence of a myeloid clonality such as CSF3R muta-

tion, CNL diagnosis remains challenging. According to World Health
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Organization (WHO) classification, presence of a plasma cell disor-

ders (PCDs) should be investigate to avoid CNL misdiagnosis.[3] In

fact, numerous case studies have reported co-existence of CNL and

multiple myeloma/monoclonal gammopathy of unknown significance

(MGUS).[4] In such cases, neutrophilia could be related toG-CSF secre-

tion fromabnormal plasmacells (PCs), but confusion remains regarding

shared clonality betweenMPN and PCD.[5–7]

Here, we report the case of an asymptomatic 56-year-old sub-

Saharian African woman, without relevant medical history, who was

referred to explore a serum monoclonal IgA Lambda component

(7.7 g/L) associated with hyperleucocytosis at 27.9 G/L with neu-

trophilia (81%) and monocytosis (9%). BM aspirate showed granular

hyperplasia (84%) without significant dysplasia nor blast excess and

a small percentage of dystrophic PC (1%). BM karyotype revealed

a germline t(12;18)(q?24.3;q12) in all metaphases without BCR::ABL
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rearrangement by fluorescence in situ hybridization (FISH). BM biopsy

revealedgranulocytic hyperplasiawithout fibrosis.Wholebody tomod-

ensitometry did not detect any abnormality. A diagnosis of IgA Lambda

MGUS was retained, without explanation about neutrophilia. Three

years later, patient developed fatigue, bone pain, splenomegaly, and

increased hyperleucocytosis (58.5G/L; neutrophils 88%). Serum mon-

oclonal IgA Lambda component was stable at 7.3 g/L, and BM aspi-

rate was unchanged. FISH did not reveal any PDGFRA, PDGFRB, or

FGFR1 rearrangement. Sequencing of 32 genes recurrently mutated

in myeloid malignancies only revealed two rare single-nucleotide poly-

morphisms (SNP) on CSF3R (p.R583H and p.T640I), predicted to be

nondeleterious. Genetic analysis of nonhematopoietic tissues (nail

and hair) confirmed germline origin of SNP p.T640I. Clonogenic assay

was performed using purified PB CD34+ progenitors, as previously

described.[8] In the absence of G-CSF, a spontaneous growth of gran-

ulocyte colony-forming unit (CFU-G) progenitors was observed, and

CFU-G growth was partially reduced by JAK inhibition using ruxoli-

tinib. Based on these results, a diagnosis of CNL without pathogenic

CSF3R variant was retained at this time. Treatment with ruxolitinib

and dasatinib were sequentially administered without efficacy. Due to

increased leukocytosis associated with persistent systemic symptoms,

patient received an allogeneic hematopoietic stem cell transplantation

(AHSCT) from his human leukocyte antigen (HLA)-identical healthy

brother after sequential conditioning (clofarabine-cytarabine followed

by busulfan-fludarabine-ATG [anti-thymocyte globulin]). At day 20

from AHSCT, hyperleucocytosis (85.6 G/L) mainly composed of neu-

trophils reoccurred, without receiving G-CSF stimulation. BM aspirate

showed persistent granular hyperplasia, but BM chimerism analysis

surprisingly revealed that cells originated from donor (95% donor XY),

arguing for anextrinsic stimulation, and that donor cells didnot present

the CSF3R T640I SNP (conversely to CSF3R R583H SNP). ELISA

showed huge levels of G-CSF in serum at 18300 pg/mL (N< 40). Serum

monoclonal IgA Lambda was still detected (8 g/L) associated with 3%

of BM PC. Overexpression of CSF3 mRNA in purified BM CD138+

PC was confirmed by Quantitative Reverse transcription polymerase

chain reaction (RTq-PCR), in favor of G-CSF production by recipient PC

(Figure 1).

Based on these results, diagnosis was finally revised to reac-

tive neutrophilia to PCD (MGUS), and patient subsequently received

bortezomib-dexamethasone (BD). After three cycles of 21-days reg-

imen, a drastic reduction of neutrophilia to 9.9 G/L was observed

associated with a 32% spleen size reduction and decreased serum

monoclonal component (2.7 g/L; 66% reduction). Concomitantly, a

37% serum G-CSF level reduction was observed after two BD cycles

(Figure 2). Unfortunately, treatment was discontinued due to adverse

event. Fivemonths later, leukocytosis reappeared (58G/L), and patient

received daratumumab-dexamethasone without efficacy (Figure S1).

Afterward, patient started a 3rd line of therapy with carfilzomib-

cyclophosphamide-dexamethasone. After the first cycle, neutrophil

count normalized associated with a severe thrombocytopenia (Figure

S2). BM aspirate revealed a graft-donor myelodysplastic syndrome

(MDS) with excess of blast (12%), male karyotype with monosomy 7

associated with TET2 Q1545* (VAF 46%) and ETV6 R418K (VAF 45%)

F IGURE 1 CSF3mRNA expression by RTq-PCR on purified bone
marrowCD138+ plasma cells. CSF3, colony stimulating factor 3.

mutations. Of note, these mutations were not detected in blood and

graft donor samples prior to transplantation. Patient concomitantly

received carfilzomib-dexamethasone and azacitidine. After 18 cycles

of azacitidine, patient progressed to acute myeloid leukemia and died

4months later.

Overall, donor leukocytosis after AHSCT with persistent mono-

clonal IgA lambda originating from recipient PC, CSF3 mRNA overex-

pression in PC, highG-CSF level on serumand response to PC-targeted

therapy strongly argue for a reactive neutrophilia induced by abnor-

mal PC. This case confirms that clinicians should rule outCNLdiagnosis

in the absence of myeloid clonality when a PCD is detected.[3] In our

patient, thepresenceofCSF3RSNP in apathogenic position (T640, pre-

viously named T617) was misleading, but BM donor cells reproduced

the CNL phenotype while being negative for CSF3R T640I SNP, which

strongly supports his nonpathogenic role.[8, 9]. Results of clonogenic

assayswere alsomisleading and probably related to the extremely high

G-CSF levels. In fact, serum G-CSF dosage could be the most powerful

tool to make a prompt diagnosis of reactive neutrophilia to PCDwhich

could have avoid, in our patient, inefficient therapy (as ruxolitinib),

AHSCTmorbidity, and donor-cell MDS.

The hypothesis that CNL and PCD diagnosis could be concomitant

inspired a “monoclonal gammopathy-associated CNL” entity.[6] It is

currently not clear whether the CNL and PCD are clonally related, but

phenocopy observed after AHSCT suggests a nonclonal relationship

in our case. Our patient also presented a donor-cell MDS, a rare con-

dition after AHSCT.[10] Thus, we could hypothesize that continuous
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F IGURE 2 Peripheral blood (PB) neutrophils, serummonoclonal IgA Lambda component, and serum granulocyte colony stimulating factor
(G-CSF) evolution on bortezomib—dex. Black line, red dotted line, and green line represent PB neutrophils, serum IgA Lambda, and serumG-CSF
respectively.

exposition to high level of G-CSF may promote development of a bona

fide clonal myeloid disease, which could explain concomitant diagnosis

in previous reports.

Finally, this report describes a correlated response to BD between

PB neutrophils, spleen size, monoclonal component, and serum G-CSF

level.[11, 12] These results suggest that PC-targeted therapy is effi-

cient in such case and may limit the risk of clonal evolution into a

myeloid malignancy by decreasing G-CSF production.

AUTHOR CONTRIBUTIONS

CW, CC, MD, SKH, CB, JR, CCL, JMM, AD, JL, and SDB followed

the patient. VS performed cytological analysis. SC performed cytoge-

netic analysis. CMandAR supervisedmolecular analysis. IP supervised

CFU-G assay. ND and CW performed RTqPCR assay. SB, NB, and BC

supervised and performedG-CSF dosage. CWcollected data and inter-

preted the results. CW wrote the manuscript. CB, JR, CCL, JMM,

VS, SC, AR, IP, SB, ND, and SDB revised the manuscript. All authors

approved themanuscript.

CONFLICT OF INTEREST STATEMENT

The authors have no conflict of interest.

FUNDING INFORMATION

The authors received no specific funding for this work.

ETHICS STATEMENT

Institutional review board authorized report. The patient provided

informed consent to germline genetic analysis and publication of

clinical and genetic data.

ORCID

ChristopheWillekens https://orcid.org/0000-0001-9814-8537

ClaudeChahine https://orcid.org/0000-0002-0755-4837

MatteoDragani https://orcid.org/0000-0002-5754-4856

AlineRenneville https://orcid.org/0000-0003-0805-9640

StephaneDeBotton https://orcid.org/0000-0002-8126-4942

REFERENCES

1. Maxson JE, Gotlib J, Pollyea DA, Fleischman AG, Agarwal A, Eide CA,

et al. Oncogenic CSF3R mutations in chronic neutrophilic leukemia

and atypical CML . N Engl JMed. 2013;368(19):1781–90.

2. Maxson JE, Luty SB, MacManiman JD, Paik JC, Gotlib J, Greenberg

P, et al. The colony-stimulating factor 3 receptor T640N mutation is

oncogenic, sensitive toJAKInhibition, and mimics T618i. Clin Cancer

Res. 2016;22(3):757–64.

3. Khoury JD, Solary E, AblaO, Akkari Y, Alaggio R, Apperley JF, et al. The

5th edition of theWorld Health Organization classification of haema-

tolymphoid tumours: myeloid and histiocytic/dendritic neoplasms.

Leukemia. 2022;36(7):1703–19.

4. Bain BJ, Ahmad S. Chronic neutrophilic leukaemia and plasma

cell-related neutrophilic leukaemoid reactions. Br J Haematol.

2015;171(3):400–10.

5. Nagai M, Oda S, Iwamoto M, Marumoto K, Fujita M, Takahara J.

Granulocyte-colony stimulating factor concentrations in apatientwith

plasma cell dyscrasia and clinical features of chronic neutrophilic

leukaemia. J Clin Pathol. 1996;49(10):858–60.

6. Szuber N, Elliott M, Tefferi A. Chronic neutrophilic leukemia: 2022

update on diagnosis, genomic landscape, prognosis, and management.

Am JHematol. 2022;97(4):491–505.

7. Stevens B,Maxson J, Tyner J, Smith CA, Gutman JA, RobinsonW, et al.

Clonality of neutrophilia associatedwithplasmacell neoplasms: report

of a SETBP1 mutation and analysis of a single institution series. Leuk

Lymphoma. 2016;57(4):927–34.

 26886146, 2023, 3, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1002/jha2.713 by C

ochrane France, W
iley O

nline L
ibrary on [06/09/2024]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense

https://orcid.org/0000-0001-9814-8537
https://orcid.org/0000-0001-9814-8537
https://orcid.org/0000-0002-0755-4837
https://orcid.org/0000-0002-0755-4837
https://orcid.org/0000-0002-5754-4856
https://orcid.org/0000-0002-5754-4856
https://orcid.org/0000-0003-0805-9640
https://orcid.org/0000-0003-0805-9640
https://orcid.org/0000-0002-8126-4942
https://orcid.org/0000-0002-8126-4942


826 WILLEKENS ET AL.

8. Plo I, Zhang Y, Le Couédic JP, Nakatake M, Boulet JM, Itaya M, et al.

An activatingmutation in theCSF3Rgene induces ahereditary chronic

neutrophilia. J ExpMed. 2009;206(8):1701–7.

9. Bilbao-Sieyro C, Santana G, Torres-Miñana L, Rodriguez-Medina C,

SaezMN, PereraM, et al. Colony-stimulating factor-3 receptor, watch

out for polymorphisms. Leukemia. 2015:29:1445–6.

10. Williams L, Doucette K, Karp JE, Lai C. Genetics of donor cell leukemia

in acute myelogenous leukemia and myelodysplastic syndrome. Bone

Marrow Transplant. 2021;56:1535–49.

11. Taiwo E, Wang H, Lewis R. Treatment of coexisting chronic neu-

trophilic leukemia and light chainmultiplemyelomawith hydroxyurea,

bortezomib, and dexamethasone. Case RepHematol. 2014;2014:1–3.

12. Vermeersch G, Delforge M, Havelange V, Graux C, Michaux L, Devos

T. Case report: chronic neutrophilic leukemia associated with mono-

clonal gammopathies. A case series and review of genetic characteris-

tics and practical management. Front Oncol. 2022;12:1014671

SUPPORTING INFORMATION

Additional supporting information can be found online in the Support-

ing Information section at the end of this article.

How to cite this article: Willekens C, Chahine C, DraganiM,

Khalife-Hachem S, Bigenwald C, Rossignol J, et al.When

monoclonal gammopathy-associated chronic neutrophilic

leukemia is a reactive process distinct from a clonal

myeloproliferative neoplasm: Lessons frommistakes. eJHaem.

2023;4:823–826. https://doi.org/10.1002/jha2.713

 26886146, 2023, 3, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1002/jha2.713 by C

ochrane France, W
iley O

nline L
ibrary on [06/09/2024]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense

https://doi.org/10.1002/jha2.713

	When monoclonal gammopathy-associated chronic neutrophilic leukemia is a reactive process distinct from a clonal myeloproliferative neoplasm: Lessons from mistakes
	AUTHOR CONTRIBUTIONS
	CONFLICT OF INTEREST STATEMENT
	FUNDING INFORMATION
	ETHICS STATEMENT
	ORCID
	REFERENCES
	SUPPORTING INFORMATION


