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Abstract

In a population of 42 Philadelphia negative myeloproliferative neoplasm patients, all on systemic active treatment,
the likelihood of responding to anti-SARS-CoV-2 BNT162b2 vaccine at 2 weeks after the second dose was significantly
lower in the ten patients with myelofibrosis compared to the 32 with essential thrombocythemia (n=17) and poly-
cythemia vera (n=15) grouped together, both in terms of neutralizing anti-SARS-CoV-2 IgG titers and seroprotection
rates (32.47 AU/mL vs 217.97 AU/mL, p=0.003 and 60% vs 93.8%, p=0.021, respectively). Ruxolitinib, which was the
ongoing treatment in five patients with myelofibrosis and three with polycythemia vera, may be implicated in reduc-
ing vaccine immunogenicity (p=0.076), though large prospective study is needed to address this issue.
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To the editor

We have recently published data on immunogenicity of
BNT162b2 vaccine (two doses three weeks apart) in mul-
tiple myeloma and myeloproliferative neoplasm (MPN)
patients [1]. Herein, we present data on an expanded
cohort of 42 MPN patients, all of them with no evidence
of previous SARS-CoV-2 infection. Study methods were
previously described. Anti-SARS-CoV-2 IgG titers and
seroprotection rates were compared, with a cut-off of
15 AU/mL which served to discriminate responders [2,
3]. Ten patients were affected by myelofibrosis, 17 by
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essential thrombocythemia (ET) and 15 by polycythemia
vera (PV). All patients were on active treatment, 29 on
hydroxycarbamide, eight on ruxolitinib, three on ana-
grelide and two on interferon alpha. The median age was
72 years (range 52-82), 22 were female (52.3%), median
body mass index was 25.5 (range 20.1-36.9), the median
number of months from diagnosis to vaccination and
from beginning of ongoing therapy to vaccination was
62 (range 5-313) and 37 (range 2-168), respectively, and
the median number of lymphocytes/pL and neutrophils/
uL at basal was 1600 (range 240-4300) and 4980 (range
1400-34400), respectively, with a median number of
lines of therapy of 1 (range 1-3).

IgG geometric mean concentrations (GMCs) and
response rates in patients with myelofibrosis versus ET/
PV are given in Table 1. Myelofibrosis patients responded
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Table 1 Antibody response (*) by neutralizing anti-SARS-CoV-2 IgG titrations and response rates (with>15 AU/mL constituting a
positive result) in myelofibrosis versus essential thrombocythemia (ET)/polycythemia vera (PV)

Myelofibrosis (n=10) ETand PV (n=32) P

Day O (first dose)

Geometric mean concentration (95% Cl), AU/mL 420 (3.8-4.93) 418 (3.87-4.65) 0.716%*
Day 21 (second dose)

Geometric mean concentration (95% Cl), AU/mL 5.76 (4.22-8.78) 21.83(16.22-29.72) 0.001**

Seroconversion rate (i.e., Responders), n (%) 1(10) 22 (68.8) 0.002***
Day 35 (two weeks after second dose)

Geometric mean concentration (95% Cl), AU/mL 3247 (12.09-84.58) 217.97 (135.07-324.35) 0.003**

Seroconversion rate (i.e,, Responders), n (%) 6 (60%) 30 (93.8%) 0.021%**

Bold values are statistically significant

*Serology testing was performed with the Liaison® SARS-CoV-2 51/52 IgG assay (DiaSorin®, Saluggia, Italy); **p value has been calculated by using Mann-Whitney
nonparametric test; ***p value has been calculated using Fisher’s exact test

Table 2 Predictors of response to vaccine at five weeks in MPN patients

Variables Univariate analysis
Responders (IgG> 15 AU/mL) p (¥)

Age
<72vyears (n=21) 19 (90.5%) 0.663
>72vyears (n=21) 17 (81%)

Gender
M (n=20) 17 (85%) 1
F(h=22) 19 (86.4%)

Body mass index (kg/sm?)
<255(=20) 19 (95%) 0.187
>255(n=22) 17 (77.3%)

Lines of therapy
1(h=31) 26 (83.9%) 1
>1(h=11) 10 (90.9%)

Lymphocyte count
<1600/uL (n=21) 16 (76.2%) 0.184
>1600/uL (n=21) 20 (95.2%)

Neutrophils count
<4980/uL (n=21) 20 (95.2%) 0.184
>4980/uL (n=21) 16 (76.2%)

Time from diagnosis to vaccination
<62 months (n=21) 16 (76.2%) 0.184
62 months (h=21) 20 (95.2%)

Time from the start of ongoing therapy to vaccination
<37 months (h=21) 18 (85.7%) 1
>37 months (n=21) 18 (85.7%)

Diagnosis
Myelofibrosis (n=10) 6 (60%) 0.021
Polycythemia vera/essential thrombocythemia (n=32) 30 (93.8%)

Treatment
Ruxolitinib (n=8) 5 (62.5%) 0.072
Hydroxycarbamide/anagrelide/interferon alpha (n =34) 31(91.2%)

Bold value is statistically significant

*p value has been calculated using Fisher’s exact test
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significantly less both at the time of the second dose and
two weeks after the second dose.

In univariate analysis (Table 2), the only factor sig-
nificantly associated with the likelihood of response
to BNT612b2 two weeks after the second dose was the
diagnosis. Patients with myelofibrosis had a significantly
lower likelihood of response versus ET/PV (60% vs 93.8%,
p=0.021; OR 10.00 [95% CI 1.48-67.55], p=0.018). We
are unable to determine to what extent this association
is due to the more extensive use of ruxolitinib in myelofi-
brosis. In fact, a trend suggesting a correlation between
ruxolitinib and lower response was appreciated (62.5% vs
91.2%, p=0.072; OR 6.20 [95% CI 0.96—39.75], p =0.054).
Of the eight patients on ruxolitinib, five responded,
namely three patients with PV treated with 10 mg b.i.d.
and two with myelofibrosis receiving 20 mg b.i.d. Of
three myelofibrosis patients on ruxolitinib who did not
respond to vaccine, two were receiving 10 mg b.i.d. and
one 20 mg b.i.d. In order to discriminate between the
role played by disease and ruxolitinib in reducing the
response to vaccine, it would be necessary to analyze a
much larger number of patients with myelofibrosis. A
multi-institutional study called Vax4Frail involving 12
Italian Centers is ongoing to assess the immunogenicity
of mRNA vaccine in fragile patients including a larger
cohort of hematological patients. One task of Vax4Frail
study aims precisely to evaluate the impact of ruxolitinib
on vaccine response. The COVID-19 mortality in MPN
patients was higher than general population, particularly
in myelofibrosis, and was correlated with the interruption
of ruxolitinib, probably due to enhancement of cytokine
release syndrome [4]. Intriguingly, NK-cell dysfunction
and T-cell exhaustion were reported in MPN patients
even in the absence of treatment, potentially resulting in
an impaired response to SARS-CoV-2 infection, whereas
suppressive effects by ruxolitinib in NK-cells and T-cells,
which were reported too, resulted in its use in several
COVID-19 clinical trials [5]. Two systematic reviews and
one meta-analysis confirmed the protective role of JAK
inhibitors in reducing the risk of mortality in hospitalized
patients with COVID-19 [6, 7]. So far, and with results
opposite to ours, there is only one published study on 21
patients with myeloproliferative neoplasms which has
demonstrated polyfunctional T-cell responses with no
detrimental effect exerted by ruxolitinib, and significant
higher post-vaccine anti-S IgG and neutralizing antibody
titers in myelofibrosis compared to patients with other
MPN subsets, after a single dose of BNT162b2 mRNA
vaccine [8]. However, it should be noted that four of the
nine patients with myelofibrosis had evidence of previous
COVID-19 infection, to underline how much the case
series’” selection is fundamental to analyze the immono-
genicity data post-vaccination.
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The fact that myelofibrosis patients are prone to
develop severe COVID-19 after withdrawal of ruxolitinib
and probably less responsive to vaccination when on
ruxolitinib poses a relevant concern on the best manage-
ment of these patients, and requires additional protec-
tive measures, e.g., IgG titer monitoring and maintaining
social distancing and mask wearing regardless vaccina-
tion status.
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