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Herpes zoster (HZ) is a common infection in immuno-
compromised patients with incidence rates up to 8–95 
cases per 1000 person years (PY), depending on the 
immunosuppressive condition or immunosuppressive 

therapy.1,2 Patients with myeloproliferative neoplasms (MPN) did 
not have a higher risk to develop HZ, but this has changed since 
the introduction of treatment with ruxolitinib, a Janus kinase 
(JAK) 1 and JAK 2 inhibitor.3 Registration studies of ruxolitinib 
in MPN patients reveal incidence rates of HZ between 35 and 58 
per 1000 PY.4–6 This has been confirmed recently by 2 meta-anal-
yses showing that patients with MPN on ruxolitinib have a 
significantly higher risk to develop HZ in comparison to MPN 
patients not receiving ruxolitinib.7,8 In response to the results of 
the high HZ incidence in registration studies it is advised to con-
sider varicella zoster virus (VZV) prophylaxis.4,9 However, if the 
incidence rates in real-life cohorts are confirmed to be equal or 
even outnumber those in registration studies, it is worth consid-
ering whether antiviral prophylaxis by vaccination or antivirals 
should be recommended more stringently to MPN patients using 
ruxolitinib. Therefore, the aim of this study was to determine the 
incidence of HZ in ruxolitinib-treated MPN patients in a real-life 
setting to give recommendations on antiviral prophylaxis.

We performed a retrospective cohort study. Patients started 
with ruxolitinib between July 2011 and September 2021 in the 
University Medical Center Utrecht for PV or MF were included 
in this study. Patients receiving ruxolitinib for another indication 
than MPN were excluded. We extracted data from patient files on 
demographics, MPN type, and ruxolitinib treatment (duration, 
age at the start, daily doses, and duration of treatment until devel-
oping HZ). HZ was diagnosed based on physical examination 
and/or a PCR test. Ethical approval for this study was waived by 
the medical research ethics committee of the UMC Utrecht.

The incidence was determined as the percentage of patients 
who developed HZ in this specific population, and per 1000 PY 

in order to compare with population risk. In total, 133 patients 
were eligible for inclusion. Five patients specifically objected 
to use of their medical data for research, and were therefore 
excluded, leaving 128 patients for analysis.

Table  1 shows the patient characteristics of the cohort. 
Median age for all patients was 63 years (interquartile range 
54–68.8) and 52.3% of patients (n = 67) were male. The median 
treatment duration was 32 months and median daily ruxolitinib 
dose 29.9 mg. Types of MPN were polycythemia vera (41.4%) 
and myelofibrosis (58.6%). Two patients had a history of HZ 
before starting ruxolitinib.

In the present study, 25 of 128 patients (19,5%) developed 
HZ during ruxolitinib treatment, in an average follow-up 
time of 37 months. Two patients had a second episode of HZ 
while on ruxolitinib resulting in 27 HZ cases in 25 patients. 
With a total treatment duration in all patients of 393.5 years, 
the incidence rate is 68.6 of 1000 PY. The risk to develop HZ 
is more or less constant over the first 5 years (Figure 1). Nine 
out of these 25 patients received secondary prophylaxis. The 
2 patients with a second episode of HZ did not receive sec-
ondary VZV prophylaxis after the first episode. All patients 
who developed HZ continued ruxolitinib treatment after 
their HZ episode. Finally, 2 patients developed a first epi-
sode of HZ after having stopped ruxolitinib, specifically after  
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Table 1

Description of the Cohort

 
Total  

n = 128

Herpes Zoster During  
Ruxolitinib Treatment

Yes,  
n = 25 

No,  
n = 103 

Age at start ruxolitinib  
treatment (median, IQR)

63 (54.0–68.8) 60 (54.5–69.0) 64 (53.0–69.0)

Male (n, %) 67 (52.3%) 13 (52%) 54 (52.4%)
M�PN diagnosis at start  

of treatment (n, %)
PV 53 (41.4%) 9 (36%) 44 (42.7%)
MF 75 (58.6%) 16 (64%) 59 (57.3%)

Duration of ruxolitinib treatment 
in months (median, IQR)

32.0 (14.0–56.0) 56 (36.0–75.5) 26 (11.0–50.0)

Daily dose ruxolitinib in  
milligrams (median, IQR)

History of HZ before starting 
ruxolitinib (n, %)

29.9 (20.0–37.5)

2 (1.6%)

30.9 (20.2–39.6)

0 (0.0%)

29.2 (20.0–36.7)

2 (1.9%)

IQR = interquartile range, MPN = myeloproliferative neoplasm, PV = polycythemia vera,  
MF = myelofibrosis
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10 and 13 months. Both patients had undergone an alloge-
neic stem cell transplantation.

Cox proportional hazard analyses showed that age and rux-
olitinib doses were no risk factors in developing HZ (hazard 
ratio [HR] 1.0; 95% confidence interval [CI] 0.97–1.04; P 0.987 
and HR 1.0; 95% CI 0.96–1.07; P 0.675, respectively). Whether 
the type of MPN is a risk factor could not be investigated as the 
assumption of proportionality was violated for this covariate.

According to these results the incidence of HZ in patient with 
MPN on ruxolitinib is more than twice as high as compared to 
patients with a hematological malignancy in general (68.6/1000 PY 
versus 31.0 per 1000 PY) and almost 7 times as high as compared to 
immunocompetent patients aged 50 years or older (9.9/1000 PY)2,10 
We also found a much higher incidence in real life as compared 
to the ruxolitinib registration studies, reporting HZ incidence rates 
of 35–58/1000 PY in patients with comparable age and ruxolitinib 
dosage.4–6 Only a few studies have been performed on the safety of 
ruxolitinib in myelofibrosis in a real-life setting. A postauthorization 
safety surveillance of ruxolitinib in myelofibrosis showed compara-
ble incidence rates of HZ with the registration studies.11 However, 
in this report, 56% of patient were prevalent users of ruxolitinib 
and HZ episodes before participation in the surveillance may have 
been missed. Two more studies showed lower incidence rates but 
had a short follow-up time.12,13 Whereas our study shows that HZ 
not only occurs shortly after starting ruxolitinib but also on the 
long-term. Noteworthy, previous studies show that MPN itself was 
not associated with an increased risk for HZ.3

Primary VZV prophylaxis for patients undergoing ruxolitinib 
treatment is currently not recommended in Dutch and interna-
tional guidelines. Remarkably, in other hematological condi-
tions with comparable risk for HZ, antiviral prophylaxis for 
VZV is recommended in guidelines and generally adapted in 
clinical practice, for example, for hematopoietic stem cell trans-
plantation or treatment with proteasome inhibitors. The inci-
dence rate of HZ in hematopoietic stem cell transplants is 43 
of 1000 PY, and the incidence of HZ for myeloma patients on 
bortezomib is 13%.1,14 Based on these incidences, antiviral pro-
phylaxis for MPN patients treated with ruxolitinib should be 
strongly recommend. The need of antiviral prophylaxis in these 
patients is also suggested by previous reports.15

Interestingly most studies on HZ incidence are performed 
before the recombinant zoster vaccine (RZV) was available. In 
2017, the FDA approved RZV for use in immunocompetent 

persons aged ≥50 years and in 2021, for use in immunocom-
promised adults. Dagnew et al16 studied the immunogenicity of 
RZV in patients with hematological malignancies and reported 
response rates 1 month after completing vaccination series of 
65.4% and 83.7% for humoral and cell-mediated immunity, 
respectively. After 22 months, response rates were, respectively, 
52.1% and 66.7%. Post-hoc analysis revealed a vaccine efficacy 
of 87.2%. Noteworthy, little to no MPN patients were included 
in this study. Studies investigating the effect of ruxolitinib on 
vaccination responses are scarce, but there are some data on 
SARS-COV-2 vaccination. SARS-COV-2 vaccine induced anti-
body responses in ruxolitinib-treated patients were between 
42% and 60% and hereby impaired as compared to con-
trols.17–19 Studies in rheumatoid arthritis patients treated with 
JAK inhibitors tofacitinib or baricitinib confirm these results 
and also show impaired vaccine immune responses.20,21

Given the high incidence of HZ in ruxolitinib-treated MPN 
patients, we advocate for prophylaxis in all these patients. Since 
the incidence of HZ does not decrease over time with conse-
quently an indication for prolonged valacyclovir prophylaxis, 
we prefer vaccination with RZV over valacyclovir prophylaxis 
awaiting the results of the pending studies on the effect of RZV 
in patients treated with JAK inhibitors. However, because it is 
uncertain whether RZV is effective enough, it should be consid-
ered to give valacyclovir prophylaxis in patients with additional 
risk factors, that is, a previous history of HZ.

In conclusion, patients with MPN treated with ruxolitinib 
have a high risk to develop HZ, and this risk remains constant 
during the course of treatment. Prophylaxis with vaccination 
and antivirals against VZV should therefore be adapted in clin-
ical practice.
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Figure 1.  Percentage of ruxolitinib-treated patients with herpes zoster in the total study group (A) and stratified by MPN subtype (B).   
MPN = myeloproliferative neoplasm.
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