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Introduction.  The  detection  of  the  JAK2V617F  mutation
plays  a  crucial  role  in  diagnosing  myeloproliferative  neo-
plasms (MPNs). In clinical practice, a mutation with a VAF
greater than 2% is definitively considered positive, a criteri-
on also used to  define Clonal  Hematopoiesis  of  Indetermi-
nate Potential (CHIP). In MPN field, according to WHO/ICC
recommendations,  highly  sensitive  methods  should  be  em-
ployed  to  identify  JAK2V617F when  the  variant  allele  fre-
quency (VAF) is below 1%. Nevertheless, the assessment of
a low JAK2V617F burden remains complex, as this mutation
has been observed in individuals without hematological dis-
orders,  and  no  specific  cut-off  value  has  been  established
for MPN diagnosis.
Aims. To investigate the clinical and molecular features of a
patient  cohort  referred  for  suspected  MPN  with  a
JAK2V617F  VAF  of  <2%.
Methods: A total of 55 patients were evaluated at the Hema-
tology Department for erythrocytosis (n=31) or thrombocyto-
sis (n=24) with JAK2V617F VAF <2%. The study cohort had
a median age of  64 years  (range:  15–86).  JAK2V617F was
analyzed in  granulocyte  samples  at  the  time of  diagnostic
suspicion using quantitative PCR (ipsogen® JAK2MutaQuan-
t®, LoD 0.0014%).
Results. The median JAK2V617F VAF at the time of referral
was  0.354%  (range:  0.02–1.975),  with  higher  values  ob-
served  in  patients  with  thrombocytosis  compared to  those
with  erythrocytosis  (0.451% vs.  0.25%,  p=0.047).  The me-
dian  erythropoietin  level  was  5.4  mU/mL  (range:  1–16.8).
Among patients  with  polycythemia,  51% had  reduced  ery-
thropoietin levels below 5 mU/mL. At the time of the report-
ed  quantitative  JAK2  test,  no  patient  met  the  criteria  for
MPN. Of the 31 cases with erythrocytosis,  4 (12.9%) were
ultimately  diagnosed  with  polycythemia  vera  (PV),  and  1
case was diagnosed as pre-fibrotic myelofibrosis (PMF). The
median hematocrit was 50.2% (range: 46.2–56.9). Ten cases
required phlebotomy, and two patients underwent cytoreduc-
tive  therapy.  Among  the  24  cases  with  thrombocytosis,  7
(22.5%) were diagnosed as essential thrombocythemia (ET).

Screening  for  additional  driver  mutations  identified  CALR
mutations  in  three  patients  with  thrombocytosis,  all  of
whom met the criteria  for  essential  thrombocythemia.  The
median platelet count was 564 × 109/L (range: 451–1475),
and 3 out of 24 patients received cytoreductive therapy. The
median time from the first quantitative JAK2 assessment to
the  onset  of  MPN  was  21.06  months  (range:  9.2–43.6).
When evaluating the VAF at onset, patients who later devel-
oped  an  MPN had  a  higher  median  VAF  (0.532%,  range:
0.023–1.946) compared to those without an MPN diagnosis
(0.24%, range: 0.02–1.975; pValue = 0.02). Sequential sam-
ples were collected in 27 out of  55 cases,  and JAK2V617F
was confirmed in  all  patients.  With  a  median  follow-up of
31.7  months,  the  JAK2V617F  clone  remained  stable  over
time, with a VAF of less than 2% in all cases. In the studied
cohort, 17 patients (30.9%) experienced a thrombotic event,
with a median time of 4.34 months from the molecular as-
sessment. Specifically, there were 8 myocardial infarctions,
2 cases of critical limb ischemia, 2 pulmonary embolisms, 2
portal vein thromboses, and 3 lower limb venous thrombos-
es. Among the patients with thrombosis, 52.9% had thrombo-
cytosis.  The rate of  thrombosis  in patients later diagnosed
with MPN was comparable to that in those without a diagno-
sis  (25% vs.  32.5%, p-value:  0.57).  However,  patients  who
developed thrombosis had a higher median JAK2 allele bur-
den compared to those who did not (0.44% vs. 0.23%, p-val-
ue: 0.038).
Conclusions.  Comprehensive molecular and clinical  charac-
terization of patients with erythrocytosis and/or thrombocy-
tosis  and  JAK2V617F  VAF  ≤2%  led  to  the  diagnosis  of
MPNs in 21.8% of cases. Patients with low JAK2 allele bur-
den,  regardless  of  MPN diagnosis,  appear  to  have  a  high
thrombotic risk,  which correlates with the allele burden of
the mutation.  Longitudinal  studies in this  field are needed
to  enhance  diagnostic  accuracy  and,  most  importantly,  to
stratify  the thrombotic  risk in patients  without MPN crite-
ria.
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