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a  b  s  t  r  a  c  t

Ruxolitinib  has been  shown  in  two  randomized  clinical  trials to be effective  in alleviating  systemic  symp-
toms  and  reducing  spleen  size  in  patients  with  myelofibrosis  (MF).  We  retrospectively  evaluated  efficacy
and tolerability  of  ruxolitinib  in a cohort  of unselected  MF  patients  treated  in  routine  clinical  practice.
One  hundred  and two patients  who  began  ruxolitinib  therapy  were  identified  in 13  participating  centers.
Ninety  three  of the  patients  receiving  ruxolitinib  for at least  3  months  were  evaluated  for  treatment
efficacy  and  toxicity.  Median  age  at ruxolitinib  initiation  was  67 years.  Indications  for  treatment  were
constitutional  symptoms  (15%),  symptomatic  splenomegaly  (6%) or  both  (76%).  Two  patients  received
ruxolitinib  for other  indications.  The  median  initial  ruxolitinib  dose  was  30  mg/day.  Median  duration
of  therapy  was 11 months.  Eighty  two  patients  (88.2%)  responded  to therapy,  76  (84.4%)  patients  had
improvement  in constitutional  symptoms  and  60  patients  (70.6%)  had reduction  in  spleen  length.  While
on ruxolitinib,  30%  of  patients  had  grade  3–4 anemia  and  12.9%  of patients  had  grade  3–4  thrombocy-
topenia.  Thirteen  patients  (14%)  discontinued  therapy.  This  analysis  of  a cohort  of  MF  patients  treated
with  ruxolitinib  in  routine  clinical  practice  demonstrates  the  efficacy  and  tolerability  of  this  drug  outside
of a highly  monitored  clinical  trial setting.

© 2015  Elsevier  Ltd. All  rights  reserved.

1. Introduction

Activation of the JAK-STAT pathway contributes to the patho-
genesis of the Philadelphia negative myeloproliferative neoplasms
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(Ph-MPN). Development of JAK inhibitor therapies was thus a
rational step following the discovery of the JAK2V617F activat-
ing mutation in the majority of the Ph-MPN patients [1–4]. The
JAK1/JAK2 inhibitor ruxolitinib has shown clinical benefits in inter-
mediate and high risk myelofibrosis (MF) patients and was  the
first JAK2 inhibitor approved by health authorities for these indi-
cations [5]. Two  phase III clinical trials, COMFORT I and COMFORT
II [6,7] demonstrated that treatment with ruxolitinib resulted in
reduction of splenomegaly and improvement in systemic symp-
toms in a significant proportion of MF  patients. However, some
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Table  1
Baseline characteristics of patients in pivotal randomized control trials and the current study.

Current study
N = 93

COMFORT I
N = 155

COMFORT II
N = 146

Median age [range] years 67 [32–84] 66 [43–91] 67 [35–83]
Myelofibrosis subtype (%)

Primary myelofibrosis 47.3 45.2 53
Post  polycythemia vera myelofibrosis 31.2 32.3 33
Post  essential thrombocythemia myelofibrosis 18.3 22.6 14
Myeloproliferative neoplasm-unclassified 3.2 Not included Not included

Risk  status (%)
DIPSS for current study, IPSS for COMFORT I and II

Low 1.1 Not included Not included
Intermediate-I 11.8 Not included Not included
Intermediate-II 62.4 41.3 40
High  24.7 58.1 60

Previous hydroxyurea use (%) 74 67.1 75
Median platelet count [range] × 10−9 L 230 [50–980] 262 [81–984] 244
Median Hemoglobin [range] (g−1 L) 105 [70–169] 105 [66–170] Not available
Median palpable spleen length [range] (cm) 12 [0–34] 16 [0–33] 14 [5–30]
JAK2  V617F positive (%) 73.8 72.9 75

controversy exists regarding the ultimate usefulness of this drug
in clinical practice because of issues related to the proportion of
patients remaining on therapy, response duration and the effect on
overall survival [8–11].

While narrow eligibility criteria improve the validity of random-
ized clinical trials (RCT), these could limit the generalizability of
study findings to the general population. We  therefore retrospec-
tively collected data on patients with MF  receiving ruxolitinib in
Israel after its approval by the Ministry of Health with the aim of
determining the efficacy and tolerability of ruxolitinib in routine
clinical practice.

2. Patients and methods

Patients with World Health Organization-defined primary myelofibrosis (PMF)
or International Working Group for Myelofibrosis Research and Treatment (IWG-
MRT)-defined post polycythemia vera myelofibrosis (PPV-MF) or post essential
thrombocytosis myelofibrosis (PET-MF) treated with ruxolitinib for at least 3
months were included in the study.

Thirteen Israeli medical centers participated in the population study, which was
approved by the corresponding Institutional Review Boards. Baseline clinical data
were collected by retrospective individual chart review.

Response to treatment was  reported by the treating physicians and analyzed as
categorical variables (yes or no for constitutional symptom improvement and spleen
size reduction), and as a continuous variable (decrease in spleen size in cm below
the costal margin by palpation). Response to treatment was defined as symptomatic
improvement, spleen size reduction or both.

2.1. Statistical analysis

Mann–Whitney U-test or T-test was used to determine significant differences
between groups of patients. Differences between categorical parameters were
tested by the Fisher exact test.

Logistic regression analysis was used to predict response to ruxolitinib by several
independent parameters.

3. Results

3.1. Baseline characteristics

We  identified one hundred and two patients beginning rux-
olitinib treatment for MF  between January 2012 and April 2014.
The initial dose of ruxolitinib was the only parameter evaluated in
all the 102 patients who started the medication during the study
period. Ninety three patients who were treated for more than 3
months were included in the analysis of the treatment efficacy and
toxicity. The remaining nine patients were not included into the
efficacy analysis because of the short duration of their therapy. Six
of these patients had started ruxolitinib 1–2 months prior to data
collection. The other 3 of these 9 patients discontinued ruxolitinib

after 1–2 months of treatment. Two  of them stopped therapy due to
its toxicity (anemia) and one patient died from pneumonia. Base-
line characteristics of the study cohort are shown in Table 1. Median
age at ruxolitinib initiation was  67 years (range 32–84), and therapy
was commenced at a median of 6.5 years (range 0–24 years) after
MF diagnosis. MF  was  most commonly primary, followed by PPV-
MF and PET-MF in 47.3%, 31.2% and 18.3% of patients, respectively.
Three patients (3.2%) were diagnosed with myeloproliferative neo-
plasm unclassified. The majority of included patients carried the
JAK2 V617F mutation (73.8%). The baseline hemoglobin level was
less than 100 g/L in 37 (39%) and less than 80 g/L in 10 patients
(10%), while the platelet count was less than 100 × 10−9 L−1 in
12 (13%). The Dynamic International Prognostic Scoring System
(DIPSS) risk score before treatment initiation was  intermediate-2
in 62.4% and high in 24.7% of patients. Six patients did not have
splenomegaly at ruxolitinib initiation.

3.2. Indications for ruxolitinib treatment

Indications for treatment were constitutional symptoms in 14
patients (15%), symptomatic splenomegaly in 6 patients (6%) and
both in 71 patients (76%). Two patients received ruxolitinib for
other indications (non-constitutional symptoms and refractory
thrombocytosis).

3.3. Ruxolitinib initial doses and dose modifications

Data on the initial dose of ruxolitinib were collected in all the
102 patients who started this therapy during the study period.
The median initial dose of ruxolitinib was  30 mg  per day (range
10–40 mg). The starting dose in most patients (61%) was  in accor-
dance with the company recommended dose depending on the
platelet count, while 29% of the patients started ruxolitinib at a dose
lower than and 10% started at a dose higher than the recommended
one (Table 2).

Ninety three patients treated for more than 3 months were
evaluated for ruxolitinib dose adjustment. Dose reductions were
necessary in approximately 40% of patients. The starting dose was
continued in 30% of patients, while 15% had an increase in the initial
medication dose (Figs. 1 and 2).

3.4. Treatment efficacy

After a median treatment duration of 11 months of (range 3–31
months), 88.2% of patients had responded to therapy. Improvement
in constitutional symptoms was seen in 76/90 patients (84.4%), and
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