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TO THE EDITOR:
During the first two years of the coronavirus disease 2019 (Covid-
19) pandemic caused by the spreading of the coronavirus SARS-
CoV-2, several publications investigated about the incidence of
Covid-19 infection in Philadelphia-negative chronic myeloproli-
ferative neoplasms (MPN), showing an increased risk of throm-
boembolism in essential thrombocythemia and of mortality in
myelofibrosis [1]. In many studies, the risk of SARS-CoV2 infection
seemed not elevated [2, 3]; in a large study by the Italian
Hematology Alliance, out of 536 patients included, 15% of them
were affected by MPN [4]. During the Covid-19 emergency, the
GIMEMA group realized two cross-sectional surveys aimed at
evaluating the prevalence of infection among MPN patients in
Italy [3] and the relative management of these diseases focusing
on the administration of ruxolitinib [5]. In the present project, the
observation time was extended to the second peak of the
pandemic and included the vaccination period. The objectives of
this survey were to evaluate: (1) the incidence of SARS-CoV2
infection in MPN patients; (2) the relative percentage of severe
and fatal Covid-19 syndromes; (3) treatment changes induced by
the pandemic period or by SARS-CoV2 infection; (4) data on
vaccination.
Survey data were collected and managed using the REDCap

electronic data capture tools hosted at the GIMEMA Foundation
[6]. The survey refers to a period starting from January 2020 to
June 2021. Thirty-nine centers compiled the survey, referring a
whole cohort of 11.276 MPN patients subdivided in 2111
myelofibrosis (MF), 3543 polycythemia vera (PV) and 5622
essential thrombocythemia (ET).
The percentage of patients who acquired the SARS-CoV2

infection was 19.4%, 9.5% and 8.2% in MF, PV and ET, respectively.
In MF patients the percentages of patients asymptomatic, mild/
moderate symptomatic and severely affected were 27.7%, 33.6%
and 38.7%, respectively. In PV patients the same picture was
represented by 46.3%, 38% and 15.7%, whereas in ET patients
48.1%, 33.3% and 18.6%. The rate of mortality was 17.5% for MF,
4.6% for PV and 2.3% for ET patients (p < 0.0001) (Fig. 1). Of the
whole cohort, 1598 MF patients and 861 PV patients were on
treatment with ruxolitinib during the observation time. In MF
cohort treated with ruxolitinib in which SARS-CoV2 infection was

diagnosed, 29 were asymptomatic and 75 were symptomatic; in
PV cohort treated with ruxolitinib, 12 and 14 patients were
asymptomatic and symptomatic for Covid-19, respectively.
Ruxolitinib start was delayed because of pandemic in 25% of

MF patients, discontinued due to Covid-19 infection in 3.4% of
asymptomatic and in 1.3% of symptomatic patients; indeed, 31%
of asymptomatic patients reduced the dose. The same situation
was analyzed in PV patients: ruxolitinib start was delayed
because of pandemic in 65% of PV patients, discontinued due to
infection in 8.3% of asymptomatic and in 71.4% of symptomatic
patients; indeed, 8.3% of asymptomatic patients reduced the
dose. In MF patients in good response to ruxolitinib who
required hospitalization and/or died due to SARS-CoV2 infection,
86% of patients continued the drug and 14% discontinued; in
PV patients, the drug was continued in 28% and discontinued in
2% of them, while 70% were treated with conventional
cytoreduction.
Anti-SARS-CoV2 vaccination performed within June 2021 was

analyzed: 72.3% of MPN patients received mRNA vaccine and only
8% a viral vector vaccine. Among the first category, 77.1% were
MF, 74.2% PV and 69.2% ET patients. After vaccination, 1.5% of
MPN patients were tested positive for SARS-CoV2 (3.4% MF, 1.2%
PV and 1% ET).
After vaccination, 1077 (12.8%) MPN patients were tested for

anti-SARS-CoV2 antibodies (347, 20.8% MF; 336, 12.3% PV; 396,
9.8% ET.). Overall, 86.9% developed a humoral response to
vaccine. Among them, 72.9% were MF, 85.4% PV and 100% ET.
During the vaccination period, 25% of MF and 10.4% of PV
patients were in treatment with ruxolitinib.
This survey clearly reports that among MPN diseases, MF is at

increased risk of acquiring the SARS-CoV2 infection and of
developing severe and fatal Covid-19 syndromes. As stated in
literature, the likelihood of SARS-CoV2 infection seems higher in
MPNs compared to the healthy population, in particular for ET,
whereas MF patients have the highest rate of mortality [7]. The
authors also reported that age, male gender, admission to ICU,
severity of COVID-19 and ruxolitinib discontinuation at COVID-19
diagnosis were independent risk factors for death [7].
We analyzed the population of MF and PV patients in treatment

with ruxolitinib and among MF cohort an increased rate of
symptomatic patients was reported. The start of ruxolitinib was
delayed due to SARS-CoV2 in the majority of PV patients: in this
disease, physicians discontinued the drug during infection while
in MF, the drug was discontinued only in few patients. This
behavior reflects the absence of urgencies in the treatment of PV
in which the dosage was reduced even in asymptomatic patients.
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Indeed, in MF patients the drug was continued even in patients
that required hospitalization for severe SARS-CoV2 form. Interest-
ing data were reported in this survey: about 75% of MPN patients
received vaccination and the whole except for few cases with
mRNA vaccine. After the vaccination, among the MPN patients
tested for anti-spike antibodies, it seems that a seroconversion
was achieved in all ET patients, in more than 80% of PV patients,
while 72.9% of MF patients achieved a response. It has been
reported that MPN patients may have lower response to
vaccination due to immunological competence [1, 8, 9]. As
suggested by other reports, the results of the survey confirmed
that among MPN a reduced seroconversion should be considered
in MF: the negative role of ruxolitinib for the possible
seroconversion has been reported in different small cohorts of
patients [10–13], suggesting the need for a full vaccination course.
In conclusions, the results of the survey indicated that MPNs,

and particularly MF patients, may be at increased risk of severe
SARS-CoV-2 infection. Patients in treatment with ruxolitinib, in
particular MF, should be candidate to mRNA full vaccination cycle,
monitored for seroconversion and possible implementation with
new monoclonal antibodies for SARS-CoV2 prevention.
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Fig. 1 Incidence and severity of Covid-19 in MPN patients. Stratification according to WHO diagnosis in MF, PV, and ET.
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