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Dear Editor,

The COVID-19 pandemic has infected over 150,000 million 
people worldwide, causing approximately 3 million deaths, 
and a worldwide effort was made to develop efficient vac-
cines for this disease [1]. The BNT162b2 mRNA COVID-
19 vaccine has shown safety and efficacy, conferring 95% 
protection against COVID-19 in persons 16 years of age or 
older [2]. According to Italy’s Strategic Plan for anti-SARS-
CoV-2/COVID-19 vaccination, BNT162b2 mRNA COVID-
19 vaccine has been proposed also for fragile patients [3]. 
Myelofibrosis (MF) is a clonal chronic myeloproliferative 
neoplasm (MPN) characterized by bone marrow fibrosis, 
progressive cytopenia, and extramedullary hematopoiesis. 
Anemia, infections, and progression to leukemia represent 
MF complications. MF patients are considered fragile, and 
thus eligible for COVID-19 vaccination, starting in March 
2021, in Italy. According to the International Prognostic 
Scoring System (IPSS), patients with intermediate and high 
MF or other adverse risks may receive clinical benefits from 
ruxolitinib, the first approved JAK1/JAK2 inhibitor [4]. Rux-
olitinib reduces the spleen volume and the circulating val-
ues of pro-inflammatory interleukins, in particular, IL-6 and 
TNF-alpha [5] and was shown to reduce the progression of 
acute respiratory distress syndrome (ARDS) and the need for 
respiratory assistance in COVID-19 patients [6][6]. Given 
the potent anti-inflammatory properties of ruxolitinib against 
immunocompetent cells [8], associated with an increased 
risk of viral and bacterial infection, we preliminarily explore 

the efficacy of the humoral immune response to COVID-19 
vaccination with BNT162b2 mRNA COVID-19 vaccine in 
MF patients either treated with ruxolitinib or other treat-
ments. The study was conducted according to the guidelines 
of the Declaration of Helsinki.

The patient’s characteristics are shown in Table 1. Over-
all, 20 patients (median age 66 years, range 48–82) suffering 
from MF were included in the study. A diagnosis of primary 
MF was performed in 13 cases (65%), post-essential throm-
bocythemia MF in 6 (30%) patients, and post-polycythemia 
vera MF in 1 (5%) patient. Splenomegaly was present in 
12 patients (60%) and 13 (65%) reported comorbidities. 
According to the DIPSS, 11 patients (55%) were classified 
as low or intermediate-1 risk, and 9 (45%) as intermediate-2 
or high risk. Molecular analysis was performed in all the 
patients: 15 out of 20 patients (75%) were positive for the 
JAK2V617F and 5 (25%) for CALR mutation. Over time, 10 
patients (50%) were receiving ruxolitinib, at a median total 
dose of 20 mg/die (range 20–40 mg), and the remaining 10 
patients in other treatments (5 patients hydroxyurea and 5 
only supportive therapy). None of the patients reported a 
previous COVID-19 infection.

All patients received 2 injections of 30 μg per dose of 
BNT162b2 mRNA COVID-19 vaccine 3  weeks apart, 
according to the standard protocol. Participants gave writ-
ten informed consent. After injection, mild pain at the injec-
tion site was frequently reported from the majority of the 
MF patients. No serious adverse events were registered. The 
serum level of IgG anti-Spike glycoprotein was tested after 
a median time of 45 days (range 40–60) from the second 
vaccine dose, using the approved anti-SARS-CoV-2 IgG 
CLIA (LIAISON® SARS-CoV-2 TrimericS IgG assay, 
DiaSorin, Saluggia, Italy). According to the manufacturer’s 
recommendations, an arbitrary units per milliliter (AU/mL) 
ratio of < 12.0 was considered to be negative, 12.0–15.0 
AU/mL to be borderline, and > 15 AU/mL to be positive. A 
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conversion of AU/mL to binding antibody units (BAU/mL) 
as recommended by the World Health Organization (WHO) 
guidelines is possible considering the following equa-
tion: BAU/mL = 2.6*AU/mL. Overall, a positive immune 
response against COVID-19 was achieved in 6 out of 10 
patients (60%) in the ruxolitinib group, in comparison with 7 
out 10 patients (70%) in the other treatment group (p = NS). 
Notably, the absolute IgG anti-Spike value was lower in the 
ruxolitinib group (median 87.9 ± 136.6) in comparison with 
the other group (median 182.3 ± 160.5; p = 0.17). Six out 
of 20 MF patients (30%) reported IgG anti-Spike humoral 
values considered not protective; in univariate analysis, any 
clinical or demographic variable was found associated with 
a lower humoral immune response to the vaccine.

In conclusion, we here report the first preliminary report 
on the safety and humoral efficacy of BNT162b2 mRNA 
COVID-19 vaccine in MF patients. Patients under ruxoli-
tinib, a drug with a potential action against immunocompe-
tent cells, achieved a protective humoral immune response 
similar to those patients who underwent other treatments. 

The absolute IgG anti-Spike value was found lower in the 
group treated with ruxolitinib. Whether patients with a 
potential insufficient humoral response to vaccine or those 
with a lower response will benefit from a third dose of 
BNT162b2 mRNA COVID-19 vaccine is a matter of further 
investigation as well as the rate of future COVID-19 infec-
tions that will be registered in all patients considered in the 
present study. Our preliminary data need to be confirmed in 
larger cohort of MF patients.
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individual participants included in the study.

Table 1  Characteristics of 20 
patients with myelofibrosis

Ruxolitinib Other treatment p

Age, median (range) 66 (48–72) 70 (52–82) ns
Disease, N° (%)

  Primary MF 6 (60) 7 (70) ns
  Post-TE MF 3 (30) 3 (30)
  Post-PV MF 1 (10) 0

Driver mutation, N° (%)
  JAK2 V617F 7 (70) 8 (80) ns
  CALR 3 (30) 2 (20)
  MPL 0 0
  Triple negative 0 0

DIPSS, N° (%)
  Low/Int-1 3 (15) 8 (40) 0.02
  Int-2/High 7 (35) 2 (10)
  Total dose of ruxolitinib mg/die, median (range) 20 (20–40)
  Time of exposition to ruxolitinib in months, median (range) 27 (3–112)
  Spleen cm below costal margin, median (range) 6.7 (0–21) 2.4 (0–14) ns
  Hemoglobin g/dL, median (range) 9.07 (7.1–12.6) 11.86 (6.9–16.0) 0.02
  WBC ×  103/uL, median (range) 10.77 (1.7–68.7) 13.1 (2.8–72.0) ns
  Platelets ×  103/uL, median (range) 242.4 (17–840) 379.4 (28–1090) ns
  LDH U/L, median (range) 740 (282–2539) 319 (144–563) ns
  Humoral immune response achieved, N° (%) 6 (60) 7 (70) ns
  IgG anti-Spike AU/mL, median (range) 87.9 (8.7–446.8) 182.3 (5–445) ns

Comorbidities, N° (%)
  Arterial hypertension 3 (30) 4 (40)
  Occult hepatitis B infection 3 (30) 1 (10)
  Chronic lymphocytic leukemia 0 2 (20)
  Monoclonal gammopathy 1 (10) 0
  Hypothyroidism 0 2 (20)
  Diabetes 0 1 (10)
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