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ABSTRACT
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A two-round Delphi panel study assessed consensus among Italian healthcare professionals on
the management of polycythemia vera (PV). Six hematologists with expertise in PV developed an
online questionnaire containing 39 statements covering PV diagnosis and prognosis, treatment,
management of complications, patient referral between transfusionist and hematologist, and
patient education/psychosocial support. An Expert Panel of 18 transfusionists/hematologists rated
their level of agreement with each statement on a 5-point Likert scale. In round 1, all 18 panelists
completed the questionnaire, achieving consensus on 28/39 statements (71.8%). In round 2, 16
panelists completed the questionnaire, reaching consensus on 32/38 statements (84.2%). Overall,
81.3% of the panelists agreed that PV diagnosis/prognosis relies on established classification
systems. In cases of JAK2 unmutated erythrocytosis and family history of erythrocytosis, additional
mutational testing should be undertaken. Consensus was not achieved regarding the necessity of
bone marrow biopsy for diagnosis. Almost all panelists (93.4%) agreed that a collaborative
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dialogue between transfusionists and hematologists is important.

Introduction

Polycythemia vera (PV) is a rare clonal myeloid stem
cell disorder characterized by mutations in exon 14 or,
less frequently, in exon 12 of JAK2 that lead to eryth-
rocytosis and excessive blood cell production, enhanc-
ing rates of major thrombosis, systemic symptoms and
microvascular symptoms [1,2]. These clinical features
significantly increase cardiovascular risk, including
arterial and venous thrombosis and bleeding, and pre-
dispose patients to develop myelofibrosis, myelodys-
plastic syndrome or acute myeloid leukemia [1,2].
Patients with PV are stratified by thrombotic risk as
either low-risk (age <60years and no prior history of
vascular events) or high-risk (age >60years or throm-
bosis history) [3-5]. PV is also associated with an

increased risk of infections and secondary malignan-
cies, partly due to the specific treatments used to
manage the condition [2]. This symptom burden detri-
mentally affects patient quality of life (QoL) and lifes-
pan [2,6,7].

Regardless of age and in the absence of overt con-
traindications, all patients with PV should be on aspirin
therapy (81 mg once or twice daily) and will require a
periodic therapeutic phlebotomy (reducing blood den-
sity by blood-letting from a vein) to achieve a hemato-
crit target of <45% [8,9]. Despite European LeukemiaNet
(ELN) providing consensus recommendations in 2018
for the management of chronic myeloproliferative neo-
plasms (MPNs) [10], optimal treatment is not achieved
in all patients [2]. This is illustrated by the risk of
vascular events remaining above acceptable thresholds
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for primary cardiovascular disease prevention among
low-risk patients undergoing phlebotomy and low-dose
aspirin treatment [2]. Moreover, some patients who are
considered at low risk continue to experience reduced
QoL despite achieving optimal hematocrit control with
phlebotomy treatment [2].

For high-risk patients with PV, hydroxyurea is the
mainstay of first-line treatment [9]. More recently,
ropeginterferon a-2b (RopeglFN) was approved as
monotherapy for adult patients with PV without symp-
tomatic splenomegaly [11], and is preferred as first-line
therapy in younger patients [2]; both RopegIFN and
ruxolitinib are recommended as second-line therapies
in patients with PV who are resistant to or intolerant
of hydroxyurea [2,10,12].

In 2021, the ELN issued evidence- and consensus-
based recommendations on the use of recombinant
interferon alfa (IFN-q, either as RopegIFN or pegylated
IFN a-2a) and ruxolitinib in clinical practice for patients
with PV [2]. The ELN advised that either IFN-a or rux-
olitinib are appropriate for patients on hydroxyurea
treatment who require a therapy change [2]. Once PV
has progressed to myelofibrosis (splenomegaly and/or
symptoms present), ruxolitinib is indicated [9,13].
However, much uncertainty remains regarding the
management path of patients with PV. The results of a
survey of treatment patterns among hematologists
and transfusion specialists treating patients with PV in
Italy described large heterogeneity in management
and highlights the need for more precise guidance for
the routine care of patients with PV [14]. Similarly, the
global 2017 MPN Landmark survey of patients with
MPNs and physicians revealed a lack of standardized
monitoring of symptoms and disease management [7].

To address the lack of clear guidance, a Scientific
Board of specialists and experts in transfusion medicine
and hematology met to discuss (by Delphi consensus)
patient management in PV in Italy. This article describes
that process and the consensus statements with the
aim of improving the clinical management of patients
with PV by clarifying the particular characteristics of the
setting; what type of evaluation should be performed;
which specialists should be involved, and according to
what rationale; at which stage each specialist should be
involved and how often; and the aspects that deserve
greater attention in referrals between specialists.

Materials and methods

A Delphi consensus methodology with two rounds of
voting was used in this study.

On 19 December 2023, six Italian hematologists
with expertise in the field of PV (the Scientific Board

and authors of this manuscript; see Supplementary
Methods for a list of members) convened an initial vir-
tual meeting. The aim of this meeting was to define
the topic and subtopics regarding the appropriate
management by hematologists and transfusionists of
patients with PV in Italy, and to draft a questionnaire
composed of Delphi statements for each topic. The
resulting questionnaire consisted of 39 statements
covering five topics: diagnosis and prognosis; treat-
ment; management of complications; patient referral
between transfusionist and hematologist; and patient
education and psychosocial support. These statements
were submitted online to an Expert Panel, which con-
sisted of 18 clinicians working as transfusionists or
hematologists in Italy (see Supplementary Methods for
the list of members). The clinicians were selected
based on experience in patient management, and on
the basis of a geographical distribution that repre-
sented the different methods of patient management
and treatment in various Italian regions. Due to admin-
istrative reasons, two members of the Expert Panel
were not able to participate in the second round of
voting. Members of the Expert Panel were asked to
rate each statement in the questionnaire on a 5-point
Likert scale, where 1 indicated maximum disagreement
and 5 indicated maximum agreement. Members of the
Expert Panel were encouraged to rate all the state-
ments. Responses were collected online and were
anonymous.

Responses of the members of the Expert Panel were
analyzed by an independent methodologist.

Consensus was considered to have been reached
on a statement if two-thirds (=66.6%) of respondents
expressed levels of agreement during voting rounds
on a value that equaled 4 (agree) or 5 (strongly
agree) on the 5-point Likert scale. These statements
would be included in the final list of recommenda-
tions. During the first Delphi round, the Expert Panel
were offered the opportunity (not mandatory) to pro-
vide comments defining the rationale underlying
their rating of each statement and, as such, repre-
sented a qualitative response to each statement. The
Scientific Board then discussed and revised such
statements, before submitting them to the Expert
Panel for a second round of voting.

The first round of voting took place during
February-March 2024 and the second round of voting
in April 2024. The Scientific Board then met on 5 April
2024 to discuss the first round of voting and then
again on 9 July 2024 to discuss the second round of
voting. The Expert Panel members were invited to par-
ticipate in the July meeting in person to rate the ques-
tionnaire and finalize the statements.
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Following the completion of the voting, a supple-
mental literature search was performed to aid with the
preparation of this manuscript. This search was per-
formed for relevant articles in the PubMed database
on 29 July 2024 (see Supplementary Material for
search terms).

Results

Across all five topics, 39 statements were included in
voting in Round 1: 8 in Topic 1 (diagnosis and progno-
sis), 12 in Topic 2 (treatment), 9 in Topic 3 (manage-
ment of complications), 6 in Topic 4 (patient referral
between transfusionist and hematologist) and 4 in
Topic 5 (patient education and psychosocial support).

Eighteen Expert Panel members completed the first
round of voting, achieving consensus on 28 state-
ments (71.8%). Following revisions, the second round
of voting included a total of 38 statements that were
rated by 16 panel members, who reached consensus
on 32 statements (84.2%). The outcomes from each
round of voting are presented in Supplementary Table
S1, and the final version of the statements in Table 1.

Topic 1: diagnosis and prognosis

Consensus was reached on seven of the eight state-
ments, affirming the criteria for the diagnosis of PV
followed in current clinical practice, involving firstly a
molecular evaluation, followed in certain cases by a
bone marrow biopsy, as detailed below.

The Expert Panel agreed that the molecular evalua-
tion should assess for JAK2 mutations (V617F and if
this is negative, then assess for exon 12 mutations),
and extend to noncanonical JAK2 mutations in JAK2
unmutated erythrocytosis for determining other muta-
tional possibilities with a family history at birth and
not during follow-up [15]. The World Health
Organization (WHO) indicates that a PV diagnosis can
be made in the absence of JAK2 mutations; the level
of erythropoietin (EPO; minor diagnostic criterion) is
useful in such cases [16]. Moreover, mutations in
myeloid genes (e.g. SH2B3) can be investigated, since
these mutations may increase the risk of thrombotic
complications or fibrotic progression.

The Expert Panel agreed with the WHO diagnostic
guidelines, which state that a bone marrow biopsy is
not necessary for a PV diagnosis, especially in older-aged
patients who fulfill the major diagnosis criteria. A bone
marrow biopsy is more important in younger patients if
any variations are found in the context of the complete
blood count (e.g. if only high hematocrit levels are pres-
ent). The panel agreed that a bone marrow biopsy

showing the degree of fibrosis can provide useful prog-
nostic information, such as for predicting myelofibrosis
progression; cytogenetic alterations may also be useful
in this respect. Finally, the panel members agreed that,
in a patient with PV who satisfies the WHO criteria and
the International Consensus Classification (ICC) [17], the
presence of splenomegaly and/or leukocytosis and/or
thrombocytosis and/or Grade 1 bone marrow fibrosis is
consistent with the diagnosis.

Topic 2: treatment

Consensus was reached on seven statements; there
was robust discussion on the five statements that did
not reach agreement.

The panel members agreed that, if tolerated by the
patient, transfusionists can lower the hematocrit target
to 40-42% in those experiencing persistent symptoms
of microcirculation disturbance despite controlled
hematocrit levels. The risk of thrombosis was reported
to be lower in phlebotomy users versus non-users and
lower with increasing phlebotomy intensity [18]. In
patients on hydroxyurea the risk of thrombosis and
proliferation of PV is higher [19].

As an alternative to phlebotomy, the panel agreed
to the possible use of erythrocytapheresis [20] in the
induction phase and in selected cases of PV with high
hematocrit levels (i.e. =55%) to rapidly achieve and
maintain hematocrit levels below 45%, as suggested
by some scientific societies, including the Societa
Italiana di Emaferesi e Manipolazione Cellulare (SIdEM).
Erythrocytapheresis is also more efficient than phle-
botomy and reduces the number of phlebotomies
required [20]. It can play a role in the treatment of
low-risk patients with PV in whom therapeutic phle-
botomy inadequately controls hematocrit levels.
However, many Italian centers lack the equipment to
perform erythrocytapheresis; the procedure is costly
and increases patient care time, requiring the use of
equipment that is often limited in number and needed
for other procedures of therapeutic apheresis or new
cell therapies. Moreover, the need for stable venous
access can limit the success of erythrocytapheresis, as
it depends upon blood pressure, flow and viscosity.

International recommendations and guidelines,
including the ELN recommendations and the European
Society for Medical Oncology (ESMO) clinical practice
guidelines, advise that a patient becomes ‘high risk’ at
age 60years [2,21-23]. Although patients <60years of
age without a history of prior thrombotic events are at
low thrombotic risk, the relative risk for major throm-
botic events is higher compared to a matched general
population by sex and age.
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Table 1. Final statements and the outcome of the two-round delphi process.2

No. Statement Outcome

Topic 1 - Diagnosis and prognosis

1 In case of suspicion of PV, the molecular analysis should be limited to JAK2 mutations (V617F and, in its absence, extend to exon 12). Consensus

2 In all patients with JAK2 mutations and haemoglobin/hematocrit >18.5g/dL/55% in men or >16.59/dL/>49.5% in women, bone marrow Disagreement
biopsy is necessary.

3 In younger patients with JAK2 mutations and haemoglobin/hematocrit >18.59/dL/55% in men or >16.5g/dL/>49.5% in women, bone Consensus

marrow biopsy is anyway of relevance.
4 A JAK2 VAF <1% may be diagnostic for PV if confirmed over time, combined with the typical clinical picture and bone marrow morphology, Consensus
and a low serum EPO level.

5 In case of JAK2 unmutated erythrocytosis and a family history of erythrocytosis, additional mutational screening (e.g. EPO receptor Consensus
mutations) should be performed.

6 In a patient with WHO/ICC PV, the presence of splenomegaly and/or leukocytosis and/or thrombocytosis and/or Grade 1 bone marrow Consensus
fibrosis is consistent with the diagnosis.

7  Complications in PV include a thrombotic episode (arterial and/or venous), which can present as the initial symptom in 25% of patients, Consensus
progression to myelofibrosis affecting approximately 10% of patients, and leukemic transformation occurring in just under 5%.

8 Molecular features (JAK2 allele burden >50%, additional mutations in myeloid genes, e.g. SRSF2) may increase the risk of thrombotic Consensus

complications or fibrotic progression.

Topic 2 - Treatment

9  In patients experiencing persistent symptoms of microcirculation disturbance, the transfusionist may opt for a lower hematocrit target (e.g.  Consensus
40-42%) to aim for the patient’s benefit.

10 The erythrocytapheresis might be used in the induction phase in all PV patients with high hematocrit level (i.e. >55%) to rapidly achieve Consensus
and maintain a hematocrit level below 45%.

11 In a patient diagnosed with PV before the age of 60, without vascular events, progressive leukocytosis, thrombocytosis, splenomegaly or Disagreement
debilitating symptomatology, reaching the age of 60 triggers per se the start of a cytoreductive therapy.
12 In a patient diagnosed with PV before the age of 60, without vascular events, progressive leukocytosis, thrombocytosis, splenomegaly or Disagreement

debilitating symptomatology, it is appropriate to start cytoreductive therapy at the age of 60 only if other risk factors are present (i.e.
cardiovascular or JAK2 allele burden >50%).

13 The goal of cytoreduction, and subsequent titration, is to achieve a complete haematological remission. Disagreement
14 The goal of cytoreduction, and subsequent dose titration, is to keep the hematocrit <45%, but sporadic phlebotomy is acceptable. Consensus
15 The goal of cytoreduction and subsequent dose titration is to achieve stable symptom control Consensus
16  The occurrence of a new thrombosis in a PV patient on cytoreductive therapy indicates a therapy switch, even if occurring during a Disagreement

complete haematological response.
17 In a patient with the occurrence of a thrombosis it is appropriate to reconsider the type and duration of antithrombotic therapy at the time Consensus
of the event.

18 In all patients who will undergo IFN or ruxolitinib therapy, it is mandatory to screen for quantiferon, HBsAg, anti-HBs, anti-HBc (and Consensus
HBV-DNA if anti-HBc is positive), as well as screening for autoimmune disorders.
19  All patients receiving IFN or ruxolitinib therapy should be periodically monitored with JAK2 allele burden assessment during treatment. Disagreement

20 Cytoreductive therapy with peg-IFN should be taken into consideration for high-risk pregnant patients and in some low-risk patients with a  Consensus
history of recurrent fetal loss.

Topic 3 - Management of complications

21 The management of PV patients requires a cooperation with external specialists (dermatologist, psychiatrist, immunologist, infectious disease Consensus
specialist) to prevent and/or address drug-related adverse events.

22 PV patients should be aware of the potential drug side effects and alert the hematologist upon their first occurrence. Consensus

23 Dose reduction of hydroxyurea may be associated with resolution of some AEs (i.e. gastrointestinal toxicity) but may also decrease its Consensus
efficacy.

24 In case of non-melanoma skin cancer, switching to IFN offers the dual advantage of sparing patients from additional skin toxicity and Consensus

improving long-term clinical outcomes.

25 Pneumococcal, flu, SARS-CoV-2 and herpes zoster virus (HZV) vaccines should be administered to all PV patients, and especially those who  Consensus
are going to start ruxolitinib therapy.

26 The use of ruxolitinib in PV patients who are intolerant to hydroxyurea can improve the quality of life. Consensus

27 QoL questionnaires, such as MPN-10, should be periodically administered to all PV patients, and dose optimization or therapy change might Consensus
be taken into consideration according to the results.

28 Disease progression should be periodically monitored assessing peripheral blood counts, number and frequency of phlebotomies, spleen size Consensus
and symptoms.

Topic 4 - Patient referral between transfusionist and hematologist

29 The transfusionist has a key role in the management of all subjects with erythrocytosis. Patients with erythrocytosis of unknown origin should  Consensus
also be evaluated by a hematologist, with the dual aim of diagnosing PV and defining the appropriate hematocrit target for phlebotomy.

30 In cases of an increase in the frequency of phlebotomies, the transfusionist should contact the hematologist to discuss the potential Consensus
initiation or modification of cytoreductive therapy.

31 In cases of new onset leukocytosis, the transfusionist should contact the hematologist for possible initiation or modification of cytoreductive Consensus
therapy.

32 At each visit the transfusionist should evaluate the symptoms of PV patients through validated instruments (e.g. MPN-10 score) and should  Consensus
contact the hematologist in case of relevant findings.

33 At each visit the transfusionist should ask all PV patients if they have any new or worsening symptoms and should contact the Consensus
hematologist in case of relevant findings.
34 The transfusionist, who has the most frequent contact with PV patients, should ask for multidisciplinary consultations (e.g. hematologist, Consensus

dermatologist, endocrinologist) when he/she observes the appearance of AEs or new symptoms.
Topic 5 - Patient education and psychosocial support
35 Patients with PV may report extremely disabling tiredness and fatigue, which can interfere with normal daily activities. Consensus
36 Patients with extreme fatigue and uncontrollable itching may require psychological support. Consensus
37 Measuring symptoms using the MPN-10 and distress measurement tools can help identify patients who require psychological support and Consensus
an improvement in the therapeutic approach.
38 High distress in PV patients leads to poor treatment adherence with worse clinical results. Consensus

aSupplementary Table S1 provides detailed results of each voting round.

AE, adverse event; Anti-HBc, hepatitis B core antibody; anti-HBs, hepatitis B surface antibody; EPO, erythropoietin; HBsAg, hepatitis B surface antigen; HBV, hepatitis
B virus; IFN, interferon; JAK2, Janus kinase 2; MPN-10, the Myeloproliferative Neoplasm-Symptom Assessment Form; peg-IFN, pegylated interferon; PV, polycythemia
vera; TSS, Total Symptom Score; VAF, variant allele frequency; WHO/ICC, World Health Organization/International Consensus Classification.


https://doi.org/10.1080/10428194.2025.2523477

RECOMMENDATIONS FOR BEST MANAGEMENT OF POLYCYTHEMIA VERA IN ITALY 2021

Fluctuations in hematocrit levels during a therapeutic
phlebotomy expose the patient to a higher vascular risk
[19]. The panel agreed that starting cytoreductive ther-
apy may be necessary before the age of 60years
depending on an evaluation of all risk factors in an indi-
vidual patient, such as smoking status, obesity, high
cholesterol levels, diabetes mellitus and hypertension.
Although cardiovascular risk factors are not formally
included in the prognostic score, the intensity of phle-
botomy (>3 sessions/year) is a prothrombotic variable
[9] and thus cardiovascular risk should be measured.
This can be performed using, for example, the QRISK
(QRESEARCH cardiovascular risk algorithm) risk score [24].

The panel disagreed with the statement that ‘the goal
of cytoreduction and subsequent dose titration of cytore-
ductive therapy is to achieve complete haematological
remission;, but advocated that the aim should be to
maintain hematocrit levels below 45%. Reasons discussed
included the absence of evidence that there is any ben-
efit in achieving complete haematological remission.

Notably, emerging ruxolitinib clinical trial data sug-
gest that complete response offers advantages beyond
the thrombotic aspect, such as better long-term disease
control and reducing disease progression [25]. Indeed,
the Majic-PV study reported that complete response
within 12months of starting ruxolitinib was associated
with superior event-free survival (encompassing major
thrombosis, hemorrhage, disease transformation and
death) compared with not achieving complete response
[25]. Although the panel members did not conclusively
agree that a new thrombotic event occurring during
cytoreductive therapy indicates a need for a switch in
therapy, the discussion among the members empha-
sized the need to evaluate each case individually for all
other additional risk factors. Panelists agreed that
second-line cytoreductive therapies (such as IFN and
ruxolitinib) after a thrombotic event show better thera-
peutic outcomes than maintaining first-line therapy
(with hydroxyurea), including fewer vascular events.

For patients undergoing IFN therapy, the panel
agreed with mandatory screening for autoimmune and
psychiatric disorders. The experts recommend that IFN
therapy is used with caution in cases of autoimmune
and psychiatric disorders, and that patients are moni-
tored regularly. The Hospital Anxiety and Depression
Scale (HADS) is a validated, easy tool to monitor
patients at risk of developing psychiatric complications
[26]. IFN therapy should be discontinued if symptoms
of autoimmune and/or psychiatric disorders develop
or are exacerbated. For patients undergoing ruxolitinib
therapy, the panel agreed with mandatory screening
for tuberculosis infection (using the QuantiFERON
assay), and for the presence of the hepatitis B surface

antigen, hepatitis B surface antibody, hepatitis B core
(HBc) antibody (and hepatitis B virus DNA in anti-HBc-
positive cases), and hepatitis C virus DNA.

Responses were neutral regarding periodic molecu-
lar monitoring for JAK2 allele burden during IFN or
ruxolitinib therapy. The lack of consensus may be
because not all centers in Italy perform this quantita-
tive analysis, and, although the PROUD-PV trial and its
extension CONTINUATION-PV [27,28], as well as other
data [29,30] show that the reduction in allelic burden
with RopegIFN or ruxolitinib positively impacts upon
thrombotic events and myelofibrosis, assessment of
allelic burden is yet to translate into clinical practice.
The panel agreed that, in future, a change in therapy
may be prompted by molecular assessment. The panel
also agreed that pegylated IFN treatment is appropri-
ate for high-risk pregnancies and in some low-risk
patients with a history of recurrent fetal loss.

Topic 3: management of complications

Consensus was achieved on all eight statements under
this topic.

The Expert Panel agreed with a multidisciplinary
approach to the management of PV, involving cooper-
ation with external specialists (dermatologist, psychia-
trist, immunologist, infectious disease specialist) to
prevent and/or address drug-related adverse events
(AEs). The panel agreed that reducing the hydroxyurea
dose may resolve some AEs (i.e. gastrointestinal toxic-
ity) but may also cause decreased efficacy. The panel
also agreed that switching to IFN in the case of previ-
ous non-melanoma skin cancer is a safer choice.

All members of the Expert Panel agreed that pneu-
mococcal, influenza, severe acute respiratory syndrome
coronavirus 2 (SARS-CoV-2) and herpes zoster virus
vaccines are necessary in all patients with PV to avoid
possible treatment-related complications, especially
when starting ruxolitinib therapy. It was agreed that
results of periodic assessment of QoL can be used to
inform clinical decisions regarding dose optimization
or a change in PV therapy. Questionnaires can be used
as a reliable measure of Qol; for example, the
10-question MPN-10 symptom assessment form
(MPN-10 SAF), which evaluates 10 of the most clini-
cally relevant PV symptoms and computes the scores
to generate a Total Symptom Score (TSS) [31].

Topic 4: patient referral between transfusionist
and hematologist

Consensus was achieved for all six statements in
this topic.
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All panel members agreed that transfusionists and
hematologists have a key role in the management of
patients with erythrocytosis, with a haematological
evaluation useful in patients with erythrocytosis of
unknown origin, for a PV diagnosis and in defining the
appropriate hematocrit target for phlebotomy.

The panel agreed that the transfusionist should
contact the hematologist to discuss the potential initi-
ation or modification of cytoreductive therapy, in cases
of new-onset leukocytosis/thrombocytosis/splenomeg-
aly/symptomatology, and to discuss possible initiation
or modification of cytoreductive therapy. A multidisci-
plinary team approach (involving transfusionists, hema-
tologists, cardiologists and dermatologists) is most
appropriate to ensure continuous monitoring of the
patient and of disease progression and any emerging
symptoms or AEs during cytoreductive therapy. In the
absence of a transfusionist, the panel recommended
that a dedicated nurse specialist with expertise in MPN
may be an alternative healthcare professional who
could guide patients in completing formal MPN-10
SAFs and to review them regularly. The nurse specialist
can then liaise closely with the hematologist to guide
any required changes in management. In existing
hematology centers with extensive experience and
adequate technical and nursing staff, hematologists
can continue to skillfully manage patients with PV.

Topic 5: patient education and psychosocial
support

Consensus was achieved for all four statements in
this topic.

The panel agreed that PV is associated with dis-
abling tiredness and fatigue that can interfere with
normal daily activities, and that a therapeutic switch is
common for patients with extreme fatigue and uncon-
trollable itching; these patients may also benefit from
psychological support to help manage these symp-
toms. The TSS determined from MPN-10 SAF scores
and other tools that screen for symptoms of distress
can help to identify patients who require psychological
support and an improvement in therapeutic approach.
The panel acknowledged that reducing distress in
patients improves treatment adherence and clinical
outcomes.

Discussion

This Delphi study generated consensus building
between experts in transfusion medicine and hematol-
ogy on how to improve the evaluation and manage-
ment of patients with PV in Italy. Consensus was

reached on 32 statements after two rounds of voting,
indicating substantial agreement on matters concern-
ing referral of patients with PV between hematologists
and transfusionists.

Almost all the panel members agreed on perform-
ing additional mutational screening (e.g. for EPO
receptor mutations) in cases of JAK2 unmutated eryth-
rocytosis and/or a family history of erythrocytosis, with
the centralization of samples. The panel disagreed
about the necessity of performing bone marrow biopsy
in all patients with JAK2 mutations and haemoglobin/
hematocrit levels of >18.5g/dL/=55% in men or
>16.59/dL/>49.5% in women; this aligns with the 2016
WHO diagnostic criteria for MPNs, which state that a
bone marrow biopsy is not necessary for a PV diagno-
sis [10]. However, the panel members agreed that
biopsy results may have some prognostic relevance.

Consensus was not reached regarding the cutoff
age of 60years for the commencement of cytoreduc-
tive therapy in patients with PV. It was agreed that
more information is needed about the importance of
this age-related stratification, since the decision to ini-
tiate cytoreductive therapy also depends on other vari-
ables that are clear, and documented risk factors,
including cardiovascular risk factors (diabetes, hyper-
cholesterolemia, smoking habits, hypertension), JAK2
allelic burden (<50% vs >50%) and history of throm-
botic events. The panel also called for more data to
determine best management of comorbidities such as
hypertension in patients with PV, the influence of
comorbidities on antithrombotic and antiaggregant
treatment, and how to manage a new thrombotic
event. International recommendations and guidelines
from ELN and ESMO, as well as the study evidence
from CYTO-PV, support a cutoff for ‘high risk’ at age
60years [2,21-23]. The panel agreed that when man-
aging patients with PV factors in addition to the age
threshold of 60years must be considered to determine
whether a patient with PV has high or low thrombotic
risk, and that comorbidities of obesity and high cho-
lesterol levels require management by a cardiologist or
a vascular expert to prescribe appropriate drugs and
to advise the transfusionist and hematologist about
possible drug-drug interactions.

Consensus was not reached by the panel regarding
the optimal goal of complete haematological response
with cytoreduction and subsequent dose titration of
cytoreductive therapy. This lack of consensus reflects
real-world Italian registry data [32], which showed that
clinicians may prefer to stabilize blood values and
maintain good QoL for the patient, without excessively
increasing the therapeutic regimen and risking
increased drug-related toxicity. However, the panel
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agreed that data from the Majic-PV [25] and RESPONSE
[28,33] studies, evidence of the long-term clinical
impact of reducing the mutated JAK2 allele burden
[29], as well as real-world practice evidence [32], sup-
port the treatment goal of achieving a profound, dura-
ble molecular response (i.e. a stable variant allele
frequency of <2%), because this correlates with a pro-
longed complete clinical and haematological response,
and longer myelofibrosis-free, event-free and
progression-free survival. The panel agreed that these
data support earlier switching of patients with a stable
but suboptimal response on hydroxyurea to ruxolitinib,
while 5-year results from the RESPONSE-2 study sup-
port the use of ruxolitinib as a second-line therapy of
choice for patients with inadequately controlled PV
without splenomegaly [30]. The panel also agreed that
the objective of PV treatment is to maintain QoL and
optimize therapy by switching to another drug in the
event of treatment intolerance, resistance, or failure to
achieve a complete haematological response.

Unexpectedly, the panel did not reach consensus
on the need to switch cytoreductive therapy in the
event of a new thrombotic event, even when this
occurs during a complete haematological response. In
this case, many factors should be taken into consider-
ation, for example, optimization of the anticoagulant/
antiplatelet regimen, optimization of cardiovascular
risk factors and suitability/availability of other treat-
ment options (IFN therapy may be contraindicated and
there may be issues of accessing ruxolitinib for PV in
Italy). The panel acknowledged that second-line thera-
pies (e.g. IFN and ruxolitinib) are associated with a
reduction in vascular events, which supports a switch
in therapy. They also recognized the risk of thrombotic
events while on cytoreductive therapy, and that such
events should be resolved as if there is no underlying
myeloproliferative cause. The panel did not reach con-
sensus on performing periodic monitoring of JAK2
allele burden during treatment in all patients receiving
IFN or ruxolitinib and acknowledged that more sup-
porting data are needed. The panel agreed on the
importance of optimizing antithrombotic and antico-
agulant therapy, depending on the type of event, and
tailoring second-line treatment to the individual
patient to improve therapeutic outcomes.

It was unanimously agreed that multidisciplinary
management is necessary when treating patients with
PV, with involvement from a cardiologist/cardiovascu-
lar disease expert, general practitioner, dermatologist,
immunologist, infectious disease specialist, rheumatol-
ogist, endocrinologist, as well as a gynecologist and
hepatologist. In addition, the relevant specialist should
be consulted when a problem is identified within their

domain, for example, if antinuclear antibody positivity
is detected during screening, the patient should be
referred to an immunologist or if cardiovascular risk
factors are present, then referred to a cardiologist. The
general practitioner should always be directly involved
in the care of patients with PV and kept apprized of
any changes in the treatment plan made by the
specialists.

Finally, discussion emphasized the importance of
periodic assessment of QoL with the MPN-10 SAF and
similar questionnaires, which allow for dialogue
between the transfusionist and hematologist, and will
enable them to screen for symptoms of distress to
identify patients requiring psychological support and
alterations to their therapeutic regimens [13,31].

In conclusion, PV diagnosis and prognosis relies on
established classification systems. Bone marrow biopsy
can have, in some instances, a prognostic significance.
Multidisciplinary management is important in PV, to
adequately treat disease complications, determine best
therapy management and make decisions on any
switches in therapy. Moreover, a fundamental collabo-
rative dialogue between the transfusionist in transfu-
sion centers and hematologist in the hematology unit
is important for maintaining awareness of patient
progress and how best to cope with symptoms that
arise during treatment, to determine the next steps in
the therapy pathway.

Acknowledgments

We would like to thank lona MacDonald of Springer
Health+who wrote the outline and first draft of this manu-
script. This medical writing assistance was funded by Novartis
Farma SpA.

Author contributions

All authors were members of the scientific board, and thus
prepared and revised the survey statements, analyzed and
interpreted the results. All authors have read and agreed to
the published version of the manuscript.

Disclosure statement

MBo received fees for advisory board from Amgen, Ascentage
Pharma, Blueprint Medicines, Bristol Myers Squibb, Clinigen,
Glaxo-Smith Kline, Incyte, Novartis, Pfizer. MBr has received
honoraria from Novartis, Incyte, BMS, GSK, AOP and Pfizer. PG
has received speaker honoraria for advisory boards and meet-
ings from AbbVie, AOP, GSK, Incyte and Novartis, and travel
expenses and support for attending meetings from Novartis
and Jansen. FPal has participated in speakers’ bureaus and
advisory board of Novartis, BMS, AOP, Sierra Oncology, Incyte,
Telios, Abbvie, Constellation-Morphosys, Sobi and GSK. GAP



2024 M. BONIFACIO ET AL.

has received speaker honoraria for advisory boards and meet-
ings from AbbVie, AOP Orphan, AstraZeneca, BeiGene, Bristol
Myers Squibb, GSK, Incyte, MorphoSys and Novartis, and has
received travel expenses and support for attending meetings
from AbbVie, AOP Orphan, BeiGene, Johnson & Johnson,
Novartis and Menarini Stemline. FPas has received honoraria
for lectures from Novartis, Bristol-Myers Squibb, Abbvie, GSK,
AOP Orphan and Jazz Pharmaceuticals, and honoraria for
advisory boards from Novartis, Bristol-Myers Squibb/Celgene,
GSK, Abbvie, Keros and Sumitomo.

Funding

Development of these consensus statements and manu-
script writing assistance was sponsored by Novartis Farma
SpA. The authors confirm independence from the sponsor;
the content of the article has not been influenced by the
sponsor.

ORCID

Massimiliano Bonifacio http://orcid.org/0000-0003-0716-1686
Massimo Breccia http://orcid.org/0000-0003-1163-6162
Paola Guglielmelli http://orcid.org/0000-0003-1809-284X
Francesca Palandri http://orcid.org/0000-0001-8367-5668
Giuseppe A. Palumbo http://orcid.org/0000-0003-1859-6319
Francesco Passamonti http://orcid.org/0000-0001-8068-5289

Data availability statement

The data presented in this study are available on request
from the corresponding authors.

References

[1] Greenfield G, McMullin MF, Mills K. Molecular patho-
genesis of the myeloproliferative neoplasms. J Hematol
Oncol. 2021;14(1):103. doi:10.1186/s13045-021-01116-z

[2] Marchetti M, Vannucchi AM, Griesshammer M, et al.
Appropriate management of polycythaemia vera with
cytoreductive drug therapy: european LeukemiaNet 2021
recommendations. Lancet Haematol. 2022;9(4):e301-
e311. doi:10.1016/52352-3026(22)00046-1

[3]1 Tefferi A, Vannucchi AM, Barbui T. Polycythemia vera:
historical oversights, diagnostic details, and therapeutic
views. Leukemia. 2021;35(12):3339-3351. doi:10.1038/
s41375-021-01401-3

[4] Triguero A, Pedraza A, Pérez-Encinas M, et al. Low-risk
polycythemia vera treated with phlebotomies: clinical
characteristics, hematologic control and complications in
453 patients from the Spanish Registry of Polycythemia
Vera. Ann Hematol. 2022;101(10):2231-2239. doi:10.1007/
s00277-022-04963-z

[5] Berk PD, Goldberg JD, Donovan PB, et al. Therapeutic
recommendations in polycythemia vera based on
Polycythemia Vera Study Group protocols. Semin
Hematol. 1986;23:132-143.

[6] Frederiksen H, Szépligeti S, Bak M, et al. Vascular dis-
eases in patients with chronic myeloproliferative neo-

[7]

(8]

[l

[10]

(1]

[12]

[13]

[14]

[15]

[16]

[17]

(18]

[19]

[20]

plasms - impact of comorbidity. Clin Epidemiol.
2019;11:955-967. doi:10.2147/CLEP.S216787

Harrison CN, Koschmieder S, Foltz L, et al. The impact
of myeloproliferative neoplasms (MPNs) on patient
quality of life and productivity: results from the interna-
tional MPN Landmark survey. Ann Hematol.
2017;96(10):1653-1665. doi:10.1007/s00277-017-3082-y
Lilienthal P, Tetschke M, Schalk E, et al. Optimized and
personalized phlebotomy schedules for patients suffer-
ing from polycythemia vera. Front Physiol. 2020;11:328.
doi:10.3389/fphys.2020.00328

Tefferi A, Barbui T. Polycythemia vera: 2024 update on
diagnosis, risk-stratification, and management. Am J
Hematol. 2023;98(9):1465-1487. doi:10.1002/ajh.27002
Barbui T, Tefferi A, Vannucchi AM, et al. Philadelphia
chromosome-negative classical myeloproliferative neo-
plasms: revised management recommendations from
European LeukemiaNet. Leukemia. 2018;32(5):1057-
1069. doi:10.1038/541375-018-0077-1

European Medicines Agency. Ropeginterferon alfa-2b
(Besremi): EU summary of product characteristics; 2019
[cited 2024 Jul 30]. Available from: https://www.ema.
europa.eu/en/documents/product-information/
besremi-epar-product-information_en.pdf

Gisslinger H. Change in polycythemia vera treatment:
ropeginterferon alfa-2b in light of current trials. Turk J
Haematol.  2023;40(4):266-268.  doi:10.4274/tjh.gale-
no0s.2023.2023.0419

Palandri F, Auteri G, Abruzzese E, et al. Ruxolitinib ad-
herence in myelofibrosis and polycythemia vera: the
“RAMP” ltalian multicenter prospective study. Ann
Hematol. 2024;103(6):1931-1940. doi:10.1007/s00277-024-
05704-0

Palumbo GA, Breccia M, Baraté C, et al. Management of
polycythemia vera: a survey of treatment patterns in
Italy. Eur J Haematol. 2023;110(2):161-167. doi:10.1111/
ejh.13889

Moliterno AR, Kaizer H, Reeves BN. JAK2V617F allele
burden in polycythemia vera: burden of proof. Blood.
2023;141(16):1934-1942. doi:10.1182/blood.2022017697
Khoury JD, Solary E, Abla O, et al. The 5th edition of
the World Health Organization classification of haema-
tolymphoid tumours: myeloid and histiocytic/dendritic
neoplasms. Leukemia. 2022;36(7):1703-1719. doi:10.1038/
s41375-022-01613-1

Arber DA, Orazi A, Hasserjian RP, et al. International
Consensus Classification of myeloid neoplasms and
acute leukemias: integrating morphologic, clinical, and
genomic data. Blood. 2022;140(11):1200-1228. doi:10.1182/
blood.2022015850

Podoltsev NA, Zhu M, Zeidan AM, et al. The impact of
phlebotomy and hydroxyurea on survival and risk of
thrombosis among older patients with polycythemia
vera. Blood Adv. 2018;2(20):2681-2690. doi:10.1182/
bloodadvances.2018021436

Alvarez-Larran A, Pérez-Encinas M, Ferrer-Marin F, et al.
Risk of thrombosis according to need of phlebotomies
in patients with polycythemia vera treated with hy-
droxyurea. Haematologica. 2017;102(1):103-109. doi:10.
3324/haematol.2016.152769

Cabibbo S, Manenti GO, Antolino A, et al. Evaluation of
erythrocytapheresis compared to phlebotomy in poly-


http://orcid.org/0000-0003-0716-1686
http://orcid.org/0000-0003-1163-6162
http://orcid.org/0000-0003-1809-284X
http://orcid.org/0000-0001-8367-5668
http://orcid.org/0000-0003-1859-6319
http://orcid.org/0000-0001-8068-5289
https://doi.org/10.1186/s13045-021-01116-z
https://doi.org/10.1016/S2352-3026(22)00046-1
https://doi.org/10.1038/s41375-021-01401-3
https://doi.org/10.1038/s41375-021-01401-3
https://doi.org/10.1007/s00277-022-04963-z
https://doi.org/10.1007/s00277-022-04963-z
https://doi.org/10.2147/CLEP.S216787
https://doi.org/10.1007/s00277-017-3082-y
https://doi.org/10.3389/fphys.2020.00328
https://doi.org/10.1002/ajh.27002
https://doi.org/10.1038/s41375-018-0077-1
https://www.ema.europa.eu/en/documents/product-information/besremi-epar-product-information_en.pdf
https://www.ema.europa.eu/en/documents/product-information/besremi-epar-product-information_en.pdf
https://www.ema.europa.eu/en/documents/product-information/besremi-epar-product-information_en.pdf
https://doi.org/10.4274/tjh.galenos.2023.2023.0419
https://doi.org/10.4274/tjh.galenos.2023.2023.0419
https://doi.org/10.1007/s00277-024-05704-0
https://doi.org/10.1007/s00277-024-05704-0
https://doi.org/10.1111/ejh.13889
https://doi.org/10.1111/ejh.13889
https://doi.org/10.1182/blood.2022017697
https://doi.org/10.1038/s41375-022-01613-1
https://doi.org/10.1038/s41375-022-01613-1
https://doi.org/10.1182/blood.2022015850
https://doi.org/10.1182/blood.2022015850
https://doi.org/10.1182/bloodadvances.2018021436
https://doi.org/10.1182/bloodadvances.2018021436
https://doi.org/10.3324/haematol.2016.152769
https://doi.org/10.3324/haematol.2016.152769

[21]

[22]

[23]

[24]

[25]

RECOMMENDATIONS FOR BEST MANAGEMENT OF POLYCYTHEMIA VERA IN ITALY 2025

cythaemia vera patients. Hematol Transfus Cell Ther.
2024;46(4):393-396. doi:10.1016/j.htct.2023.07.003
Vannucchi AM, Barbui T, Cervantes F, et al. Philadelphia
chromosome-negative chronic myeloproliferative neo-
plasms: ESMO Clinical Practice Guidelines for diagnosis,
treatment and follow-up. Ann Oncol. 2015;26 Suppl
5:V85-V99. doi:10.1093/annonc/mdv203

Chamseddine RS, Savenkov O, Rana S, et al
Cytoreductive therapy in younger adults with polycy-
themia vera: a meta-analysis of safety and outcomes.
Blood Adv. 2024;8(10):2520-2526. doi:10.1182/bloodad-
vances.2023012459

Marchioli R, Finazzi G, Specchia G, et al. Cardiovascular
events and intensity of treatment in polycythemia vera. N
Engl J Med. 2013;368(1):22-33. doi:10.1056/NEJMoa1208500
Hippisley-Cox J, Coupland C, Brindle P. Development
and validation of QRISK3 risk prediction algorithms to
estimate future risk of cardiovascular disease: prospec-
tive cohort study. BMJ. 2017;357:j2099. doi:10.1136/bmj.
j2099

Harrison CN, Nangalia J, Boucher R, et al. Ruxolitinib
versus best available therapy for polycythemia vera in-
tolerant or resistant to hydroxycarbamide in a random-
ized trial. J Clin Oncol. 2023;41(19):3534-3544. doi:10.
1200/JC0.22.01935

Zigmond AS, Snaith RP. The Hospital Anxiety and
Depression Scale. Acta Psychiatr Scand. 1983;67(6):361—
370. doi:10.1111/j.1600-0447.1983.tb09716.x

Gisslinger H, Klade C, Georgiev P, et al. Event-free survival
in patients with polycythemia vera treated with ropegin-

[28]

[29]

(30]

[31]

[32]

[33]

terferon alfa-2b versus best available treatment. Leukemia.
2023;37(10):2129-2132. doi:10.1038/541375-023-02008-6
Kiladjian JJ, Klade C, Georgiev P, et al. JAK2V617F mo-
lecular response correlates with event-free survival in
an early polycythemia vera population [Abstract S219].
European Hematology Association Congress 2024,
Madrid, Spain, 13-16 June; 2024.

Guglielmelli P, Mora B, Gesullo F, et al. Clinical impact
of mutated JAK2 allele burden reduction in polycythe-
mia vera and essential thrombocythemia. Am J Hematol.
2024;99(8):1550-1559. doi:10.1002/ajh.27400

Passamonti F, Palandri F, Saydam G, et al. Ruxolitinib versus
best available therapy in inadequately controlled polycy-
thaemia vera without splenomegaly (RESPONSE-2): 5-year
follow up of a randomised, phase 3b study. Lancet Haematol.
2022;9(7):2480-e492. doi:10.1016/52352-3026(22)00102-8
Langlais BT, Mazza GL, Kosiorek HE, et al. Validation of
a modified version of the myeloproliferative neoplasm
symptom assessment form total symptom score. J
Hematol. 2021;10(5):207-211. doi:10.14740/jh914
Palandri F, Rossi E, Auteri G, et al. Predictors of response
to hydroxyurea and switch to ruxolitinib in HU-resistant
polycythaemia vera patients: a real-world PV-NET study.
Cancers (Basel). 2023;15(14):3706. doi:10.3390/cancers
15143706

Kiladjian JJ, Zachee P, Hino M, et al. Long-term efficacy
and safety of ruxolitinib versus best available therapy
in polycythaemia vera (RESPONSE): 5-year follow up of
a phase 3 study. Lancet Haematol. 2020;7(3):e226—e237.
doi:10.1016/52352-3026(19)30207-8


https://doi.org/10.1016/j.htct.2023.07.003
https://doi.org/10.1093/annonc/mdv203
https://doi.org/10.1182/bloodadvances.2023012459
https://doi.org/10.1182/bloodadvances.2023012459
https://doi.org/10.1056/NEJMoa1208500
https://doi.org/10.1136/bmj.j2099
https://doi.org/10.1136/bmj.j2099
https://doi.org/10.1200/JCO.22.01935
https://doi.org/10.1200/JCO.22.01935
https://doi.org/10.1111/j.1600-0447.1983.tb09716.x
https://doi.org/10.1038/s41375-023-02008-6
https://doi.org/10.1002/ajh.27400
https://doi.org/10.1016/S2352-3026(22)00102-8
https://doi.org/10.14740/jh914
https://doi.org/10.3390/cancers15143706
https://doi.org/10.3390/cancers15143706
https://doi.org/10.1016/S2352-3026(19)30207-8

	Recommendations for best management of polycythemia vera in Italy: a Delphi consensus statement
	ABSTRACT
	Introduction
	Materials and methods
	Results
	Topic 1: diagnosis and prognosis
	Topic 2: treatment
	Topic 3: management of complications
	Topic 4: patient referral between transfusionist and hematologist
	Topic 5: patient education and psychosocial support

	Discussion
	Acknowledgments
	Author contributions
	Disclosure statement
	Funding
	ORCID
	Data availability statement
	References


