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Ruxolitinib is the only therapy with an approved indication for myelofibrosis (MF), a myeloprolifer-
ative neoplasm associated with progressive bone marrow fibrosis and extramedullary hematopoi-
esis. Although the pivotal phase 3 COMFORT studies included only patients with intermediate-2
or high-risk MF, the US indication includes all patients with intermediate- or high-risk disease.
Data from recent nonrandomized studies confirm that the benefits of ruxolitinib established in
the COMFORT studies in terms of spleen size reduction and symptom improvement also extend
to patients with intermediate-1 risk MF, who tend to have less advanced disease than patients
with higher-risk MF. Given the disease-modifying potential of ruxolitinib therapy, timely initiation
of ruxolitinib therapy may not only improve patients’ current clinical status but also lead to better
long-term outcomes. The decision of whether or when to initiate ruxolitinib treatment should be
based on the expected benefit-risk ratio for each patient, specifically considering potential
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adverse effects.

Myelofibrosis

Myelofibrosis (MF) is a chronic Philadelphia chromo-
some-negative myeloproliferative neoplasm (MPN)
associated with progressive bone marrow fibrosis and
extramedullary hematopoiesis.[1,2] MF may develop as
primary MF (PMF) or evolve from polycythemia vera
(PV) or essential thrombocythemia (ET) through myelo-
fibrotic disease transformation.[3,4] MF pathogenesis is
characterized by dysregulation of JAK-STAT signal-
ing.[5] In addition to a driver mutation in JAK2, MPL, or
CALR that is primarily responsible for overactive or con-
stitutional JAK2-STAT signaling in the neoplastic clone,
a patient may have subclonal mutations in members
of other signaling pathways or in epigenetic modi-
fiers.[6-10] The resulting mutation profile can be com-
plex, may vary significantly from patient to patient,
and may have a profound impact on a patient’s prog-
nosis.[10,11] The main clinical manifestations of MF
include splenomegaly, MF-related symptoms, and
anemia.[1,12,13] The MF-associated symptom burden
can be debilitating, particularly in patients with
advanced disease.[14,15] Abnormally high circulating

levels of inflammatory cytokines such as tumor necro-
sis factor-alpha (TNF-o) and interleukin-6 (IL-6) in
patients with MF are believed to contribute to disease-
associated symptoms and cachexia.[16,17]

Prognosis

MF is a progressive disease associated with shortened
survival. Most patients die from consequences of dis-
ease progression, such as bone marrow or organ fail-
ure, thromboembolic complications, or leukemic
transformation. A patient’s prognosis can be estimated
using validated risk stratification systems. The different
prognostic scoring systems developed in recent years
reflect a gradual evolution in the understanding of fac-
tors that influence prognosis in MF.[2]

The International Prognostic Scoring System (IPSS)
published in 2009 [18] was validated for patients with
PMF before the availability of JAK-inhibitor therapy
and considered the prognostic impact of age and vari-
ous clinical characteristics at presentation [Table 1].
According to their risk scores, patients were classified
as having low, intermediate-1, intermediate-2, or high
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Table 1. Risk stratification of patients with MF according to
the International Prognostic Scoring System (IPSS),[18] dynamic
IPSS (DIPSS),[19] DIPSS plus,[12] and mutation-enhanced IPSS

(MIPSS).[20]

Risk category

Scale

Estimated survival (years)

PSS No. of risk factors® Median (95% Cl)
Low 0 11.3 (9.8-15.1)
Intermediate-1 1 7.9 (6.6-9.5)
Intermediate-2 2 4.0 (3.6-4.9)
High >3 2.3 (1.9-2.6)

DIPSS Prognostic score® Median
Low 0 NR
Intermediate-1 1or2 14.2
Intermediate-2 3oré4 4
High 50r6 1.5

DIPSS plus Prognostic score® Median
Low 0 154
Intermediate-1 1 6.5
Intermediate-2 20r3 29
High 4-6 13

MIPSS Prognostic score® Median
Low 0-0.5 17.6
Intermediate-1 1-1.5 7.8
Intermediate-2 2-35 43
High >4 16

NR: not reached.

®Risk factors include age >65 years, constitutional symptoms (defined
as weight loss >10% of baseline value in the year preceding diagnosis
and/or unexplained fever or excessive sweats persisting for more than
1 month), hemoglobin <10g/dL, white blood cell count > 25 x 10%/L, and
Eeripheral blood blasts > 1%.

Risk factors (score) include age >65 years (1), constitutional symptoms (1),
hemoglobin < 10g/dL (2), white blood cell count > 25 x 10%/L (1), and per-
ipheral blood blasts > 1% (1).

“Scoring is based on DIPSS risk categories (low risk, 0 points; intermediate-
1 risk, 1 point; intermediate-2 risk, 2 points; high risk, 3 points) and add-
itional risk factors (unfavorable karyotype, 1 point; platelet count
<100 x 10%/L, 1 point; transfusion need, 1 point).

dRisk factors (score) include age >60 years (1.5), constitutional symptoms
(0.5), hemoglobin < 100g/L (0.5), platelet count < 200 x 10°/L (1.0), triple-
negative mutation status (1.5), JAK2 or MPL mutation (0.5), ASXLT (0.5),
and SRSF2 (0.5).

risk of shortened survival, with median survival times
of approximately 11, 8, 4, and 2 years, respectively.[18]
Subsequently, more refined prognostic scoring systems
have been developed to allow prognostication at any
time after diagnosis and accommodate additional risk
factors [Table 11.[12,18,19] Consequently, the risk catego-
ries of different scoring systems do not always align. For
example, patients classified as having low- or intermedi-
ate-1 risk disease by IPSS and DIPSS (dynamic IPSS) may
be classified in higher-risk categories by DIPSS plus if
they have additional DIPSS plus risk factors such as
thrombocytopenia or complex cytogenetics [Table 1].

Most recently, recognition that prognosis can be
strongly affected by a patient's mutation profile has
led to the development of other scoring systems, such
as the mutation-enhanced IPSS (MIPSS), which com-
bines clinical and genetic risk factors [Table 11,[20] and
the genetics-based scoring system (GPSS), which relies
exclusively on age and genetic risk factors.[21]
However, MIPSS and GPSS require further validation
before they can be widely adopted.

Treatment

Prognosis is an important consideration when weigh-
ing allogeneic hematopoietic cell transplantation (HCT)
as a treatment option, as HCT is the only potentially
curative treatment option to date.[22,23] Although HCT
generally is not recommended for patients with
advanced age, poor performance status, and/or pro-
hibitive comorbidities, it may be the best option for
those with a short life expectancy due to a high risk of
leukemic transformation, anemia requiring transfusions,
or an adverse mutation profile.[23] However, risk strati-
fication has limited value in guiding treatment deci-
sions primarily aimed at improving MF-related signs
and symptoms and quality of life (QOL), as risk catego-
ries do not reflect the totality of disease burden.
Although patients with higher risk scores tend to have
more advanced MF, even patients with low- or inter-
mediate-1 risk MF per IPSS may have symptoms or
spleen size enlargements that require treatment.[24,25]
The MPN symptom assessment form (MPN-SAF), which
has been validated in patients with MPNs including
MF,[26] is a convenient and comprehensive instrument
for the quantitative assessment of disease-related
symptom burden. Symptom cluster analysis using the
MPN-SAF in 1470 patients with MPNs showed that
many patients with intermediate-1 risk MF by DIPSS
have a mild to moderate symptom burden character-
ized by fatigue, night sweats, insomnia, and/or concen-
tration problems.[27]

The JAK1 and JAK2 inhibitor ruxolitinib is currently
the only therapy with an approved indication in MF.
The efficacy and safety of ruxolitinib were evaluated in
two pivotal phase 3 studies, COMFORT-I and COMFORT-II,
of patients with intermediate-2 or high-risk MF per
IPSS.[28,29] The results demonstrated that ruxolitinib pro-
vided rapid reductions in splenomegaly and symptom
burden compared with placebo or best available therapy
(BAT), with concomitant improvements in QOL.[28-31]
For example, in the placebo-controlled COMFORT-I study,
41.9% of patients in the ruxolitinib arm compared with
0.7% in the placebo arm had a >35% reduction in
spleen volume at 24 weeks (p < 0.001), and 45.9% in the
ruxolitinib arm compared with 5.3% in the placebo arm
had a >50% decrease in Total Symptom Score (TSS) at
24 weeks (p < 0.001).[28] In both studies, ruxolitinio was
not only safe and generally well tolerated but also associ-
ated with dose-limiting myelosuppression, most com-
monly thrombocytopenia and anemia, particularly in the
first 3 months of therapy.[28,29,32] Although the results
of the COMFORT studies showed that treatment-related
cytopenias can be managed effectively with dose reduc-
tions or treatment interruptions,[28,29,32] these



adjustments may eventually lead to loss of response with
consequent treatment discontinuation in some patients.
However, follow-up data from patients in the COMFORT
trials showed that clinical benefits were generally main-
tained in patients remaining on therapy.[33-36] In add-
ition, there is compelling evidence that ruxolitinib is
associated with a survival advantage compared with pla-
cebo or conventional therapy.[33,35,37,38]

Efficacy of ruxolitinib in patients with
intermediate-1 risk MF

The COMFORT studies are the only randomized con-
trolled studies that assessed the efficacy of ruxolitinib
in patients with MF, and these studies did not include
patients with intermediate-1 risk MF.[28,29] Consequently,
there are no randomized controlled trial data for this MF
patient population. Based on the results of the COMFORT
studies, the European Medical Association approved ruxo-
litinib ‘for the treatment of disease-related splenomegaly
or symptoms in adult patients with PMF, post-PV MF or
post-ET MF'.[39] In contrast, the risk-based indication
approved in the US [40] includes all patients with inter-
mediate- or high-risk MF, in recognition of the fact that
even those with intermediate-1 risk MF may have symp-
toms that require treatment.[41] In fact, in real-world
settings, a substantial proportion of patients with inter-
mediate-1 risk MF are treated with ruxolitinib.[42-45]
Here we review recent data regarding the efficacy of rux-
olitinib in patients with intermediate-1 risk MF from a
number of nonrandomized, uncontrolled studies.

JUMP

JUMP is an international, open-label, expanded-access
study of ruxolitinib in patients with intermediate-2 or
high-risk MF (per IPSS) with or without splenomegaly,
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or with intermediate-1 risk MF and a palpable spleen
length >5cm (from the left costal margin).[45] With
an enrollment of 2233 patients from 26 countries
before January 2015, this ongoing study is the largest
observational study of ruxolitinib in patients with MF.
Recent data from 1869 patients who started treatment
> 1 year before the data cutoff date (January 1, 2015;
median exposure, 13.6 months) showed that 62.0% of
evaluable patients achieved a >50% reduction from
baseline in palpable spleen length at week 48, and an
additional 19.0% had a 25-50% reduction in palpable
spleen length.[45]

In a subgroup analysis of 163 patients in the JUMP
study with intermediate-1 risk MF (median treatment
exposure, 144 months), 64% and 61% of evaluable
patients had a >50% decrease in palpable spleen
length at weeks 24 and 48, respectively.[46] By week
72, best responses included a >50% decrease in pal-
pable spleen length in 77.6% of patients, including
complete resolution of splenomegaly in 21% of
patients [Figure 1]. In addition, 30% of evaluable
patients had clinically meaningful symptom improve-
ment at week 48, as determined by Functional
Assessment of Cancer Therapy-Lymphoma (FACT-Lym)
total scores.[46] Although the FACT-Lym scale was
originally developed for response evaluation in patients
with non-Hodgkin lymphoma, it has been used suc-
cessfully to measure treatment benefit of ruxolitinib
compared with BAT in patients with MF in the
COMFORT-Il study.[31] In addition to a generic 27-item
QOL questionnaire, it contains a cancer-specific 15-item
guestionnaire that addresses common symptoms of MF,
including pain, swelling, fever, night sweats, itching,
insomnia, fatigue, weight loss, and loss of appetite.[31]

Safety data in the subgroup of patients with inter-
mediate-1 risk MF in the JUMP study [46] were consis-
tent with findings for the total study population [45]
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Figure 1. Best percentage reduction from baseline in spleen length by week 72 in patients with intermediate-1 risk MF in the

JUMP trial Reproduced from [46].
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and the results of the COMFORT studies.[28,29]
Twenty-five percent of patients with intermediate-1
risk MF experienced grade 3 or 4 anemia, and 11%
had grade 3 or 4 thrombocytopenia. However, 21%
of the patients already had anemia (hemoglobin
< 10g/dL) at baseline, and 8% had a baseline platelet
count < 100 x 10%/L, although no patient had a plate-
let count <75 x 10°/L. Only one patient discontinued
treatment for anemia, whereas three patients discon-
tinued for thrombocytopenia. In the overall patient
population (N=1869), grade 3 or 4 anemia or
thrombocytopenia occurred in 34.0% and 14.9% of
patients, respectively, leading to treatment discontinu-
ation in 22% and 3.3% of patients, respectively.[45]
Rates of nonhematologic grade 3 or 4 adverse events
in patients with intermediate-1 risk MF were < 2%,
except for asthenia, which occurred in 2.5% of the
patients.[46] Overall the findings from JUMP suggest
that ruxolitinib provides meaningful clinical benefits
with acceptable tolerability in patients with intermedi-
ate-1 risk MF who have splenomegaly.

ROBUST

The ROBUST trial (N=48) was an open-label phase 2
study of ruxolitinib conducted in the UK.[47] The study
included 14, 13, and 21 patients with intermediate-1,
intermediate-2, and high-risk MF, respectively. Efficacy
was reported for each risk category separately and for
the entire study population. At week 48, 57% of
patients with intermediate-1 risk disease and 50% of
all patients achieved the composite primary endpoint
of >50% reduction in palpable spleen length and/or a

Assessment Form (MFSAF) TSS from baseline, with no
significant differences between risk groups (p=0.599
by yx? test). A >50% reduction in palpable spleen
length at week 48 was observed in 50% of patients
with intermediate-1 risk MF and 39.6% of all patients.
The mean reduction in palpable spleen length was
51.6% among patients with intermediate-1 risk disease
and 46.7% in the overall population. At the last avail-
able assessment, 79% of the patient population, includ-
ing all patients with intermediate-1 risk disease, had
some reduction in palpable spleen length; 4/14
patients with intermediate-1 risk disease, and 7/21
patients with high-risk disease had a complete reso-
lution of palpable splenomegaly [Figure 2]. At week 48,
20.8% of all patients enrolled, including 21.4% of
patients with intermediate-1 risk MF, had a >50%
decrease in MFSAF TSS, with absolute improvements in
individual symptom scores reflecting corresponding
improvements in the overall study population [Figure 3].
A contributing factor for the low rates of symptom
response in the intent-to-treat population (N=48) com-
pared with the COMFORT studies was the small percent-
age of patients in the ROBUST study who had available
MFSAF data for week 48 (18/48). Among evaluable
patients, 55.6% had a >50% decrease in TSS. At last
available assessment (n = 39), 80.0% (8/10) of intermedi-
ate-1 risk, 72.7% (8/11) of intermediate-2 risk, and 72.2%
(13/18) of high-risk patients had improved TSS.[47]
Safety data in ROBUST were not stratified by risk
group.[47] However, the overall safety findings were
consistent with those reported in the COMFORT stud-
ies.[28,29,32] The most common adverse events were
anemia (45.8%) and thrombocytopenia (37.5%), result-
ing in one and three discontinuations, respectively.
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Figure 2. Change from baseline in palpable spleen length to last available assessment by risk group in the ROBUST trial.[47] Last
available measurement plotted. Data are presented for patients with: intermediate-1 risk disease, n = 14; intermediate-2 risk disease,
n =12; high-risk disease, n=21. Reproduced with permission from Mead AJ, et al. [47]. © 2015 John Wiley & Sons Ltd.
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Figure 3. Mean change from baseline in MFSAF individual symptom scores at week 48 for all patients and by risk group in the
ROBUST trial. Reproduced with permission from Mead AJ, et al. [47]. © 2015 John Wiley & Sons Ltd.

Mean platelet levels decreased by approximately 40%
from baseline to week 4 and then stabilized. Mean
hemoglobin decreased by 10% from baseline to week
12 and then recovered to 5% below baseline by week
48.[47] Infections were more common in ROBUST than
in the COMFORT trials, including mostly urinary tract
infections (16.7%) and lower (14.6%) or upper (10.4%)
respiratory tract infections. Of note, one patient devel-
oped progressive multifocal encephalopathy,[48] and
two patients developed staphylococcal sepsis. However,
no cases of herpes zoster, hepatitis B, or tuberculosis
occurred during the trial.[47]

US chart review

A retrospective observational review of medical records
collected by 49 hematologists and oncologists in the
US evaluated the effects of ruxolitinib in 108 patients
with low- (n=25) or intermediate-1 risk (n=83) MF
per IPSS.[49] To be included in the study, patients had
to have received ruxolitinib therapy for at least 3
months before the medical record abstraction date.
Median exposure to ruxolitinib was 8 months, and 77%
of patients with intermediate-1 risk MF were still on
therapy at last follow-up. Among patients with inter-
mediate-1 risk MF, most (80%) were aged <65 years,
and most had splenomegaly at diagnosis. During treat-
ment with ruxolitinib, the proportion of patients with
intermediate-1 risk MF and a palpable spleen length
> 10cm decreased from 51% at treatment initiation to
10% at best response. Similarly, most patients with

intermediate-1 risk disease experienced a reduction in
symptom severity during ruxolitinib treatment. For
example, the proportion of patients with moderate or
severe fatigue among patients who provided symptom
data decreased from 76% at diagnosis to 42% at best
response. However, a substantial reduction in the over-
all percentage of patients experiencing a specific
symptom was only observed for spleen-related abdom-
inal pain. These findings have to be interpreted with
caution as symptom information was based on avail-
able medical records, with the possibility that some
patients had missing data.

Another limitation of the study is that actual
changes in palpable spleen length and symptom
scores were not reported. During ruxolitinib treatment,
23% and 6% of patients with intermediate-1 risk disease
experienced grade >3 anemia or thrombocytopenia,
respectively. However, although 19% of patients in this
risk category required dose reductions for adverse
events, anemia and thrombocytopenia were not a cause
for treatment interruption or discontinuation.[49]

Other studies

Results of JUMP,[46] ROBUST,[47] and the US chart
review by Davis et al.[49] support the efficacy and
safety of ruxolitinib in patients with intermediate-1 risk
MF by IPSS, including those with marked splenomegaly
and/or substantial symptom burden. Two other studies
provided further data in support of these findings. In
one study, 25 patients with low-risk or intermediate-1
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risk MF per DIPSS and a median palpable spleen length
of 13cm who were treated with ruxolitinib for
12 months at two US institutions had a median 73%
reduction in MPN-SAF TSS (p < 0.001 for change from
baseline) and a 64% reduction in palpable spleen length
from baseline.[24] Furthermore, interim results of a
phase 2 study [50] of ruxolitinib in patients with inter-
mediate- or high-risk MF per DIPSS showed that the
median percentage change from baseline to week 24 in
spleen volume was similar for patients with intermedi-
ate-1 risk MF (—23.3% [range —40.6% to 38.5%]; n=28)
and all evaluable patients (—24.2% [range —55.8% to
38.5%]; n=30) [unpublished data on file]. Median
reduction in TSS at week 24 was 57.5% (n=38) in
patients with intermediate-1 risk MF and 43.8% (n =32)
in all evaluable patients [unpublished data on file].

In summary, findings from independent studies pro-
vide convincing evidence suggesting that patients with
intermediate-1 risk MF derive similar benefits from rux-
olitinib therapy as do higher-risk patients in terms of
spleen size reduction and symptom alleviation.
However, compared with the COMFORT studies, these
studies have considerable limitations. Most importantly,
all studies were uncontrolled, nonrandomized studies,
and some were retrospective. In addition, none provide
detailed information on long-term outcomes.

Who should receive ruxolitinib therapy?

Unlike the US indication of ruxolitinib, which favors a
risk-based treatment model,[40] the European label,
indicating ruxolitinib for patients with MF-related
splenomegaly and/or symptoms, reflects the limitations
of current risk models intended to classify patients
based on their prognosis rather than capturing disease
burden.[39] However, prognosis remains an important
criterion when weighing ruxolitinib against other thera-
pies, especially HCT as the only potentially curative
treatment option. In this context, it is important to
note that long-term follow-up of the ruxolitinib regis-
tration trials, COMFORT-I and COMFORT-ll, demon-
strated a ruxolitinib-associated survival advantage
compared with placebo and standard therapy in
patients with intermediate-2 or high-risk MF (by
IPSS).[33,35,37,51] Although this survival benefit has
not been investigated for patients with intermediate-1
risk MF, and its underlying mechanism is not entirely
clear, the findings raise the possibility that early inter-
vention has the potential to improve outcomes. The
overall improvement in clinical status with ruxolitinib,
including the reversal of cachexia and the mitigation
of MF-related symptoms related to systemic inflamma-
tion,[16,28,30,52] likely contributed to the observed

effects of ruxolitinib on survival, as weight loss, consti-
tutional symptoms, and proinflammatory cytokines are
known for their negative impact on prognosis.[18,53]
In addition, long-term therapy with ruxolitinib may halt
bone marrow fibrosis in some patients,[54] and is asso-
ciated with gradual decreases in mutant allele
burden.[35,55]

Of note, complete histopathologic and/or molecular
remission has been observed in individual
patients.[55-58] Together, these findings suggest that
ruxolitinib has the potential to alter the natural history
of the disease in some patients. However, although
ruxolitinib-treated patients in the COMFORT studies
who had greater allele burden reductions tended to
also have greater reductions in spleen size,[35,55] allele
burden reduction was not a prerequisite for clinical
benefit.[28,29] The potential of ruxolitinib to prolong
survival needs to be taken into account when weigh-
ing ruxolitinib as a treatment option against the back-
ground of current dynamic risk models [Table 1]
because these models were developed before the era
of JAK inhibitors and may not accurately capture risk
in patients on ruxolitinib therapy.

The observations detailed above strongly argue for
timely initiation of therapy in patients with intermedi-
ate- or high-risk MF to maximize the potential long-
term benefits of ruxolitinib therapy. However, patient
selection for ruxolitinib therapy and timing of inter-
vention should not be based only on nominal risk
scores, but on a careful evaluation of the entire bene-
fit-risk ratio. This evaluation should consider all
known risk factors, including, but not limited to, age
and mutation status, the degree of clinical burden
from splenomegaly and symptoms, the expected
hematologic toxicity of treatment in patients with pre-
existing cytopenias, and the likelihood of treatment
success, which appears to diminish with the presence
of multiple mutations.[59] In those patients with inter-
mediate-1 risk MF who are often in the proliferative
phase of MF and have no clinically significant symp-
toms and no or only minor spleen enlargement, alter-
native treatments (eg, interferon-o) [60] may be
considered.

Age is an important prognostic factor that affects
treatment decisions. For example, watchful waiting
rather than starting ruxolitinib therapy is likely to be
appropriate for patients who are older than 65 years
but have no other known risk factors and no clinically
significant symptoms. In contrast, patients aged <65
years with intermediate-1 risk MF by IPSS should be
considered as candidates for HCT if they have refrac-
tory anemia requiring transfusions, > 2% of peripheral
blasts, or detrimental cytogenetics.[22] Given the



observation that median duration of spleen response
in patients with intermediate- or high-risk MF has been
estimated to be less than 4 years,[36,61] the risk of los-
ing response should also be considered before decid-
ing on the initiation of ruxolitinib therapy in younger
patients with intermediate-1 risk MF who may also
qualify for HCT.

The presence of anemia, or thrombocytopenia, may
worsen with ruxolitinib therapy in some patients and
thus could lead to a burden of treatment from adverse
hematologic effects that needs to be weighed against
the expected treatment benefit. However, anemia per
se is not a contraindication for the use of ruxolitinib
and often may be mitigated with red blood cell trans-
fusions, dose adjustments, and/or erythropoiesis-
stimulating agents.[32,62] Management of thrombo-
cytopenia may be more difficult, requiring the use of
defined starting doses and timely dose modifications
or treatment interruptions based on platelet
count.[32,40] Another factor to be considered during
patient selection is the immunosuppressive properties
of ruxolitinib,[63] as there have been reports of serious
infections in patients receiving ruxolitinib ther-
apy.[48,64-69] Thus, the risk of infections from comor-
bidities that compromise the immune system or from
concomitant immunosuppressant therapies should be
taken into account when considering ruxolitinib as a
treatment option. In particular, safety warnings in the
prescribing information should be consulted before
considering ruxolitinib for patients suspected to be at
risk of potentially dangerous infections, such as
tuberculosis.[39,40]

Conclusions

Patients with intermediate-1 risk MF may have a sub-
stantial disease burden that requires treatment. Results
from several independent studies confirm that the
benefits of ruxolitinib established in the COMFORT
studies in terms of spleen size reduction and symptom
improvement extend to patients with intermediate-1
risk MF. Timely initiation of ruxolitinib therapy may not
only improve patients’ overall clinical status but also
maximize the disease-modifying potential of long-term
therapy. However, the decision on and timing of inter-
vention should be based on an overall assessment of
prognostic and clinical factors and the expected bene-
fit-risk ratio for each patient. Therefore, it is important
to gain a better understanding of the mechanisms by
which ruxolitinib affects prognosis, and, specifically
whether ruxolitinib can improve long-term outcomes
of patients with adverse genetic risk factors. To this
end, a double-blind, placebo-controlled phase 3 study
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has been designed to evaluate the effects of ruxolitinib
treatment in delaying disease progression in patients
with early-stage nonsymptomatic-MF who have at least
one high-risk mutation.[70]
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