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Dear Editor,

The association between plasma cell (PC) neoplasms
(PCN) and neutrophilia is a rare but well-known phenomenon
[1-3]. CHIP designates asymptomatic presence of clones in
the peripheral blood and/or the bone marrow carrying somatic
mutations of genes, typically mutated in myeloid neoplasms,
with a not exactly predictable risk of progression towards
cancer, bearing analogies to MGUS and monoclonal B-
lymphocytosis [4, 5]. We report on a patient with concomitant
MGUS, neutrophilia, and CHIP, rising questions of the nature
of neutrophilia in PCN as well as caveats of overinterpretation
due to the simultaneous co-existence of MGUS and CHIP.

A 60-year-old Caucasian male presented with fatigue and
splenomegaly in 2008. Blood counts showed leukocytosis
with mature neutrophilia [leukocytes of 32 g/L (reference, 4-
12 G/L) with 90% neutrophils (28.8 G/L)]. Immunofixation
electrophoresis revealed IgG, monoclonal gammopathy
(13.1 g/L (reference, 0.7-1.6 g/L)) without CRAB criteria.
The bone marrow biopsy was hypercellular with increased
maturing myelopoiesis and with 5% kappa-restricted PC
(Fig. la—c). Neither mutations of JAK2 and CSF3R nor
BCR-ABL1-, PDGFRA, PDGFRB, or FGFRI rearrangements
were detected. The neoplastic PCs were CD38+/CD138+/
CD19-/CD20-/CD56— on flow cytometry. No PCN-
characteristic structural genomic alterations could be detected.
Exome sequencing (Illumina) and targeted re-sequencing
(IonTorrent) on purity-controlled sorted cells showed identical
mutations of DNMT3A [c.2287 2288insGGCQG,
p.(Val763GfsTer2)], TET2 [c.3879 3880insTAC,
p.(Tyr1294dup)], and others (Fig. 1d) in the neutrophilic
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population (CD66+), in the PC (CD138+)—containing the
kappa-restricted clone—and in the stem cell pool (CD34+).
Consequently, we suspected clonal relationship between the
neutrophilic and the PC population and even a putative com-
mon progenitor. However, we also noted that the mutations
were present at similar allelic frequencies in the sorted, puri-
fied cell pools but also in their negatives (in each CD138—,
CD66—, or CD34— pool), indicating a distinct clonal out-
growth represented equivalently in the background of each
sorted and left-over cell populations. Based on this, the hy-
pothesis of an additional pan-hematopoietic/pluripotent clone
giving rise to approximately 15 to 20% of all neutrophils and
PCs (most probably not the MGUS PCs) was set up. This
hypothesis was sustained by the high prevalence of TET2
and DNMT3A mutations, which are very characteristic of
CHIP [6]. Finally, the diagnosis of MGUS with associated
mature neutrophilia and a co-existent pan-hematopoietic
CHIP was established. The patient remained asymptomatic
showing no significant disease progression for 10 years,
which further strengthened our interpretation.

The nature of neutrophilia in PCN is not fully under-
stood [7]. It may be secondary to abnormal cytokine pro-
duction by the neoplastic PCs [8, 9]. This is substantiated
by one case showing elevated G-CSF levels in the serum
and PC positivity on immunohistochemical stains [8] and
appears to be a plausible paraneoplastic mechanism. In
other reported cases, mutations of JAK2, SETB2, or
CSF3R have been detected [1, 9], suggesting the possibil-
ity of concurrent chronic neutrophilic leukemia (CNL)
and PCN. In our case, supported by the absence of
CSF3R driver mutations and by the indolent clinical
course, the diagnosis of MGUS with paraneoplastic
neutrophilia and independent CHIP has been established,
in line with the growing evidence that somatic mutations
in hematopoietic cells with clonal expansions can be ac-
quired with aging [4]. The originality of our case resides

@ Springer


http://crossmark.crossref.org/dialog/?doi=10.1007/s00277-019-03786-9&domain=pdf
http://orcid.org/0000-0002-4227-6051
mailto:alexandar.tzankov@usb.ch

2432

Ann Hematol (2019) 98:2431-2432

.r '- '
:.'. 2 .'.z"f'.( ~.-:1 ;
%‘l"‘i;.:.n;‘:“‘ 2 o

< N (g -
g,,-e ~¢ 'i'a y c,- -:' 'e" iy .c

B Bt W
~, s ,a,

TET2 (c.3879_3880insTAC, p.(Tyr1295dup)) non frameshift insertion
IRS4 (c.2160G>A, p.(Met720lle)) missense

CRLF1 (c.146C>T, p.(Thrd9Met)) missense

DNMT3A (c.2287_2288insGGCG, p.(Val763fsTer3)) frameshift Insertion
CALHM2 (c.737A>G, p.(Asn246Ser)) missense

ZNF484 (c.1754G>A, p.(Cys585Tyr)) missense

AFDN (c.2182G>C, p.(Ala728Pro)) missense

Fig. 1T a Medium-power (% 200) view of the Giemsa-stained bone mar-
row biopsy showing increased myelopoiesis without signs of dysplasia,
nor increased numbers of myeloblasts, but with intermingled plasma
cells. Insert: immunostaining for myeloperoxidase (x 200).b, ¢
Interstitial plasmacytosis showing kappa light chain restriction (b = kap-
pa, ¢ =lambda; x 360, immunoperoxidase). d Non-silent somatic muta-
tions detected by the whole exome sequencing applied to sorted popula-
tions of neutrophils (CD66+), plasma cells (CD138+), and hematopoietic

in the simultaneous co-existence of two clonal, pre-malig-
nant, but clonally unrelated disorders: MGUS and CHIP.
It also illustrates difficulties of interpreting expanding
molecular data. Finally—to reflect the value of a holistic
approach in diagnostics—only integration of clinical (ab-
sence of disease progression) and molecular findings
(CHIP-type mutations along with their allelic frequencies
in the sorted cell populations) made it possible to resolve
this challenging instance.

Compliance with ethical standards

Conflict of interest The authors declare that they have no conflict of
interest.

Statement of informed consent  Written informed consent was obtained
from the patient.

References

1. Stevens B, Maxson J, Tyner J et al (2015) Clonality of neutrophilia
associated with plasma cell neoplasms: report of a SETBP1 mutation
and analysis of a single institution series. Leuk Lymphoma 57:927—
934

@ Springer

m Plasma cell population
e m Neutrophilc population
0 5 10 15

Allelic frequency (%)

stem cells (CD34+). Mutations in DNMT3A and TET2 most likely repre-
sent clonal hematopoiesis of indeterminate potential (CHIP) and are
equally present in all three populations. These mutations are accompanied
by mutations in other genes, the significance of which is unknown. The
variant allelic frequencies of the detected mutations are compatible with a
scenario of their co-occurrence in one clonal stem cell population giving
rise to various offsprings

2. Swerdlow SH, Campo E, Harris NL et al (2017) WHO classification
of tumours of haematopoietic and lymphoid tissues, revised, fourth
edn. IARC Press, Lyon

3. Blombery P, Kothari J, Yong K, Allen C, Gale RE, Khwaja A (2014)
Plasma cell neoplasm associated chronic neutrophilic leukemia with
membrane proximal and truncating CSF3R mutations. Leuk
Lymphoma 55:1661-1662

4. Steensma DP, Bejar R, Jaiswai S et al (2015) Clonal hematopoiesis of
indeterminate potential and its distinction from myelodysplastic syn-
dromes. Blood 126:9-16

5. Strati P, Shanafelt TD (2015) Monoclonal B-cell lymphocytosis and
early-stage chronic lymphocytic leukemia: diagnosis, natural history,
and risk stratification. Blood 126:454-462

6. Sato H, Wheat JC, Steidl U et al (2016) DNMT3A and TET2 in the
pre-leukemic phase of hematopoietic disorders. Front Oncol 6:187

7. Nedeljkovic M, He S, Szer J, Juneja S (2014) Chronic neutrophilia
associated with myeloma: is it clonal? Leuk Lymphoma 55:439-440

8. Kusaba N, Yoshida H, Ohkubo F et al (2004) Granulocyte-colony
stimulating factor-producing myeloma with clinical manifestations
mimicking chronic neutrophilic leukemia. Rinsho Ketsueki 45:
228-232

9. Kohmura K, Miyakawa Y, Kameyama K, Kizaki M, Ikeda Y (2004)
Granulocyte colony stimulating factor-producing multiple myeloma
associated with neutrophilia. Leuk Lymphoma 45:1475-1479

Publisher’s note Springer Nature remains neutral with regard to
jurisdictional claims in published maps and institutional affiliations.



	How...
	References


