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ABSTRACT

CALR mutations, together with JAK-2 and MPL ones, are
recognized as “driver” mutations in Philadelphia-negative
chronic myeloproliferative neoplasms (MPNs). Most frequent
CALR mutations are Type-1 deletions (45-55% of cases)
and type-2 insertion (32-42% of cases). These mutations are
usually associated with younger age, higher platelet counts,
lower leukocyte counts, lower hemoglobin levels and a higher
incidence of transformation from ET to MF. Recognizing and
describing cases with different mutations can be useful to create
a database that might help clinicians to include these patients in
risk categories and to guide the appropriate therapeutic choices.
We report a case of a 77-years old woman who presented a new
type-2 like CALR mutation.
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INTRODUCTION

Philadelphia- negative myeloproliferative neo-
plasms (Ph-MPNSs) are a group of hematopoietic
clonal disorders that include polycythemia vera
(PV), essential thrombocythemia (ET) and pri-
mary myelofibrosis (pMF) [, Mutations of JAK2
V617F, together with somatic mutations of the
calreticulin gene (CALR) and thrombopoietin re-
ceptor gene (MPL) were recognized as “driver”
mutations in MPNs. In patients affected by Es-
sential Thrombocythemia, JAK-2 mutations are
found in about 60% of cases, followed by CALR
(20-25%) and MPL (2-3%) 12,

The two most common CALR mutations are a
52-bp deletion (Type-1; 45-55% of the cases) or
a 5-bp insertion (Type-2; 32-42% of the cases).
The remaining 15% of cases include other types
of deletions, insertions or both, which are unique
or revealed in a small percentage of patients. [
4 CALR mutations were usually associated with
younger age, higher platelet counts, lower leu-
kocyte counts, lower hemoglobin levels and a
higher incidence of transformation from ET to
MF when compared to other mutations detected
in ET. Bl
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Fig.1 A) Sanger sequencing electrophoregram shows the presence of a new deletion/insertion of
6 bp in the exon 9 of CALR gene. Arrow indicates the position of the deletion/insertion. B) The re-
sulting CALR protein sequence of a wild type and the patient sample.
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In a recent article published in January 2019, the
authors reported the development of a rapid low-
budget PCR-based assay in order to screen a
large number of MPN patients in the Greek pop-
ulation for frameshift CALR mutations. Thanks to
this new assay, the authors were able to find six
new rare CALR mutations . We want to report
here the finding of a new rare mutation, which is
not included in the most recent database of Cat-
alogue Of Somatic Mutation In Cancer (COSMIC
v92, released August 271, 2020).

CASE REPORT

In September 2017, a 77-year old woman re-
ferred to our Center with thrombocytosis (995 x
10%L) and normocytic anemia (10.1 gr/dl). Bio-
chemical analyses showed a combined iron and
cyanocobalamin deficiency that required at first
a specific therapy with partial improvement of
anemia (in November 2017 hemoglobin in-
creased to 11.3 gr/dl) but with persistence of iron
deficiency and thrombocytosis. EGDS showed a
chronic superficial HP+ gastritis. The patient had
no hepatosplenomegaly, JAK-2 V617F mutation
was not detected, and the bone marrow biopsy
was compatible with ET. Due to the JAK2 nega-
tivity, we continued to test the molecular status
by Sanger sequencing in an attempt to identify
CALR mutations. Sanger showed a new muta-
tion - c.1154 delA/insCCTGTC, K385fs*47 (type
2-like) - which has never been previously de-
scribed; cytoreductive treatment with hy-
droxyurea was started immediately in order to
reduce thrombocytosis, obtaining a good re-
sponse (platelet count decreased to 510 x 10%/L
in November 2017). At present, the patient is in
good clinical conditions, she is still assuming hy-
droxyurea with a good control of the platelet
count (451 x 10%L) and resolution of anemia
(12.6 gr/dl).

MATERIALS AND METHODS

To assess the presence of CALR mutations, we
studied Genomic DNA obtained from peripheral-
whole-blood sample. Genomic regions of inter-
est were amplified by polymerase chain reaction
(PCR), using primers spanning exon 9 Bl PCR
products were purified with the use of ExXoSAP-

IT™ PCR Product Cleanup Reagent and a se-
guencing reaction was set up with the use of the
BigDye Terminator, 3.1 Cycle Sequencing Kit
(Life Technologies). Sequencing products were
analyzed using a 3130x| Genetic Analyzer (Ap-
plied Biosystems).

DISCUSSION

In our Center, in the last three years, we
screened a total of 154 patients with thrombocy-
tosis; we found CALR mutations in 65 patients
(47%); among them 25 (38%) were type-1, 37
(57%) were type-2 and 3 (5%) were atypical mu-
tations (2 type-1-like deletions and 1 type-2-like
deletion/insertion that we have described in this
paper).

CALR exon 9 somatic mutations are found ex-
clusively in patients with myeloid neoplasms as-
sociated with thrombocytosis [l. They are char-
acterized by a gene signature associated to
JAK2 activated pathway suggesting that CALR
mutants act through the thrombopoietin receptor
[l CALR-mutated ET patients, compared with
JAK2-mutated ET, usually present younger age,
lower hemoglobin levels and white blood cell
count with higher platelet count .. Prognostic im-
plications of CALR type 1- and type 2-like muta-
tions have been investigated, showing that type
2-like mutations are associated with reduced
thrombotic events and a decreased risk of
myelofibrotic transformation compared to type 1-
like and JAK2 mutated patients I°, Different clin-
ical behaviour could be related to the variant mu-
tation but large cohort of patients with different
type 1-like or 2-like should be analysed in detail
to define the long-term prognostic implications.

Recognizing and describing ET cases with dif-
ferent somatic mutations of CALR and the other
driver genes and updating the COSMIC data-
base with these new findings, might help clini-
cians in the next future to include these patients
in different risk categories and to guide the most
appropriate therapeutic choices.
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