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Introduction

Abstract

Myelofibrosis (MF) is a clonal hematopoietic malignancy characterized by con-
stitutional and localized symptoms, progressive splenomegaly, bone marrow
fibrosis, and cytopenias. Although MF is well studied, few studies exist regard-
ing its symptomatic burden in routine clinical practice. This study aimed to
characterize symptoms and other clinical features of MF among patients in the
United States. We conducted a retrospective medical record review of adult
patients with an MF diagnosis between 1 January 2005 and 31 March 2010,
stratified by the presence of palpable splenomegaly. Eligible patients had
12 months or more of follow-up after diagnosis (or after detection of spleno-
megaly, if present) unless death occurred. Demographic and clinical characteris-
tics, MF-related symptoms, and treatments were reported by treating
physicians. We report on 180 MF patients: 102 with splenomegaly, 78 without.
Median age was 66 years, 63% were male, and 82% had intermediate-2 or
high-risk MF (International Prognostic Scoring System). Fatigue was reported
by ~85% of patients; weight loss, night sweats, and fever (any grade) were each
reported by 50% or more of patients. Generalized abdominal pain, left sub-
costal pain, and early satiety occurred more frequently among patients with
splenomegaly. Multiple symptoms were reported by 95% of patients. Common
comorbidities were hypertension, diabetes, and chronic pulmonary disease.
Symptoms are common in MF patients, regardless of the presence of palpable
splenomegaly. Careful assessment of symptom burden is an important aspect of
the clinical evaluation of patients with MF.

organ-localized complaints [3-5]. Splenomegaly and, to a
lesser extent, hepatomegaly are cardinal signs of MF [6].

Myelofibrosis (MF) is a BCR-ABLI-negative myeloprolif-
erative neoplasm (MPN) in which clonal proliferation of
abnormal hematopoietic stem cells results in progressive
bone marrow fibrosis, cytopenias, extramedullary hemato-
poiesis, and a risk of transformation to acute myeloid leu-
kemia [1]. MF occurs de novo (primary MF [PMF]) or
can develop in patients with polycythemia vera or essen-
tial thrombocythemia [1, 2]. Patients with MF develop a
hypercatabolic state with progressively debilitating symp-
toms, including constitutional (fever, night sweats, weight
loss) and general (fatigue and lethargy) symptoms, and

Symptoms resulting from organ enlargement include
abdominal pain, left subcostal pain, abdominal fullness,
and early satiety [7], with complications of the disease
leading to clinical manifestations of portal hypertension
and bleeding from esophageal varices [8].

The estimated incidence of PMF varies from approxi-
mately 0.5 per 100,000 in the United Kingdom (1984—
1993) [9] to 1.5 per 100,000 in Olmsted County, Minnesota
(1976-1995) [10]. Incidence increases markedly with age,
from less than 0.1 per 100,000 younger than 45 years to
more than 20 times that at ages 75 through 79 years [9].
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Median survival has been reported to be approximately
6 years overall, varying from about 2 years for high-risk to
11 years for low-risk disease, according to the International
Prognostic Scoring System (IPSS) for PMF [6].

Until recently, there were no regulatory health authority-
approved medicines for MF, and the only treatment with a
potential to increase survival was allogeneic hematopoietic
stem cell transplantation (rarely used because of its high
risk in older patient populations). The Janus kinase (JAK) 1
and JAK?2 inhibitor ruxolitinib was approved by the United
States (U.S.) Food and Drug Administration in November
2011 for newly and previously diagnosed patients with
intermediate or high-risk MF (all subtypes), on the basis of
the results of two randomized clinical trials in which ruxo-
litinib reduced splenomegaly, improved MF-related symp-
toms, and ameliorated several measures of health-related
quality of life compared with placebo (COMFORT-I study)
or best available therapy (COMFORT-II study) [11, 12]. In
both studies, ruxolitinib also was found to improve overall
survival versus placebo (COMFORT-I) and best available
therapy (COMFORT-II), suggesting an overall survival
advantage [13, 14].

To better understand the clinical characteristics and
symptom burden of patients with MF who might benefit
from new treatments for this disease in real-world settings
and to explore the relationship of splenomegaly to
patients’ symptoms, we undertook a retrospective, obser-
vational study of a broad sample of MF patients with or
without splenomegaly who were treated in the U.S. before
the availability of ruxolitinib.

Methods

Study design, data source, and human
subjects’ protection

Data for this observational cohort study were abstracted
by physicians from their patients’ medical records. In col-
laboration with RTI Health Solutions, Kantar Health
identified and recruited 57 medical oncologists, hematolo-
gists, and hematology—oncology specialists from their All
Global Panel (including community and academic centers
across the U.S.) and collected data electronically. Physi-
cians were required to have been in practice for between
2 and 40 years and to treat at least five patients with MF
annually. Each physician abstracted charts for one to eight
unique patients (N = 216) between April 2011 and May
2011.

All physician and patient data were de-identified;
because data were collected retrospectively, study proce-
dures had no influence on prescribing practices or
patterns of follow-up care. The study was conducted by
RTI Health Solutions, a business unit of RTI Interna-
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tional, and the study was determined to be exempt from
informed consent requirements by its institutional review
board. The study was funded by Incyte Corporation, the
manufacturer of ruxolitinib.

Patient eligibility

Patients were required to have had a diagnosis of PMF,
post-polycythemia vera MF (PPV-MF), or post-essential
thrombocythemia MF (PET-MF) between 1 January 2005
and 31 March 2010. To obtain sufficient information on
symptoms among patients with and without splenomeg-
aly, half of the patients were purposefully selected with
splenomegaly. Patients were required to have at least
12 months of medical record information available fol-
lowing the first diagnosis of MF and 12 months or more
of records following first evidence of splenomegaly
(spleen palpable below the costal margin), if present.
However, in order to avoid bias in assessing the frequency
of MF symptoms, patients who died during the target
minimum period of follow-up were included in the study.
Patients who participated in MF-related clinical trials
assessing the efficacy or safety of specific treatments dur-
ing the study follow-up period were excluded.

As is typical in retrospective medical record review stud-
ies, the patient sample selected for this study represented a
“convenience” sample (selected based on accessibility).
However, we endeavored to ensure that all four U.S. Cen-
sus regions (Northeast, South, Midwest, and West) were
well represented by restricting physicians in each region to
contributing 15-35% of patients altogether. Although every
attempt was made to ensure variation in medical specialty
(medical oncologists, hematologists, or hematology—
oncology specialists) and geographic region of the physi-
cians contributing data, it cannot be ensured that the
selected MF patients were fully representative of the U.S.
population.

Study measures

Baseline information abstracted by study physicians at the
time of MF diagnosis included demographic characteris-
tics (age, sex, race, education, employment status, and
type of health insurance) and baseline medical history
(type of MF [PMF, PPV-MF, or PET-MF]), results of
JAK2 V617F mutation testing, and bone marrow biopsy
results. In addition, each patient’s MF risk level was com-
puted post hoc at baseline from the IPSS [6]. The IPSS
assigns one point each to the following patient character-
istics: (a) age older than 65 years, (b) hemoglobin levels
under 10 g/dL, (c) white blood cell counts over
25 x 10°/L, (d) peripheral blood blasts greater than 1%,
and (e) presence of constitutional symptoms (weight loss,
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night sweats, or fever). Patients then were categorized
into risk groups on the basis of the number of adverse
prognostic  factors: low (IPSS = 0), intermediate-1
(IPSS = 1), intermediate-2 (IPSS = 2), or high (IPSS >3).
For patients with splenomegaly, the time between MF
diagnosis and diagnosis of splenomegaly was documented.
Any records of splenectomy, splenic irradiation, or trans-
formation to acute leukemia also were collected. Com-
monly occurring comorbidities documented at baseline
included 17 diagnostic categories comprising the Charlson
Comorbidity Index [15]. Symptoms commonly associated
with MF were recorded, including principal items from
the Myeloproliferative Neoplasm Symptom Assessment
Form (MPN-SAF) [16]. Pharmacotherapy for MF and
time from diagnosis to treatment initiation were
recorded; therapies of interest were hydroxyurea, inter-
feron-o, thalidomide, lenalidomide, anagrelide, and hema-
topoietic growth factors.

Relevant characteristics of participating physicians were
noted, including number of years in practice, medical
specialty, current MF case load (by individual physicians
and by practice), region of practice, and type of practice
(e.g., community clinic, academic hospital).

Statistical analysis

The study was primarily descriptive and continuous vari-
ables were summarized as means, standard deviations,
medians, and ranges; categorical variables were reported
as frequency distributions. The sample of patients was
analyzed overall and separately by splenomegaly status
(with vs. without). All analyses were carried out using
SAS (version 9.1.3, SAS Institute, Inc., Cary, NC). Differ-
ences in symptom prevalence and laboratory values
between patients with and without splenomegaly were
assessed using chi-square test for categorical variables and
t-test or Fisher’s exact test for continuous variables. This
study was not designed to assess causality between the
presence of splenomegaly and other parameters of inter-
est.

Results

Physician and patient characteristics

Altogether, 216 patient records were abstracted by 57
physicians; 81% of the physicians were hematologists—
oncologists; 16%, medical oncologists; and 3%, hematolo-
gists. Nearly 65% of the physicians were from community
practices; 33% were from academic hospitals. The physi-
cians’ practices were distributed among the major U.S.
Census regions (South, 33%; Northeast, 29%; West, 21%;
Midwest, 18%). Physicians had an average 13.5 years of

© 2013 The Authors. Cancer Medicine published by John Wiley & Sons Ltd.
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practice experience; 88% reported treating more than 10
patients with MF in the year before their participation in
this study (by design, physicians had to treat at least five
MF patients annually). Because of inconsistencies in the
reported data, 36 patients could not be unambiguously
categorized as having splenomegaly and were conse-
quently excluded from the analysis. Therefore, results
were obtained from 180 patients (78 without splenomeg-
aly; 102 with splenomegaly).

Table 1 presents the demographic characteristics of
patients included in the analysis: the median age at diag-
nosis was 66 years and 63% of patients were men. A
greater proportion of patients with splenomegaly were
white (74%) than those without splenomegaly (58%).
There were fewer Hispanic (2%) patients in the group
with splenomegaly than in the group without splenomeg-
aly (14%). More than half of all patients were insured by
Medicare (57%); the next largest group carried commer-
cial insurance (30%). Approximately 33% of patients were
employed, 47% were retired, and 17% were unemployed,
with no substantial difference by splenomegaly status. The
median follow-up period available from the time of MF
diagnosis was nearly 24 months overall. Because of the
requirement for additional follow-up time in the spleno-
megaly group, this was somewhat longer for patients with
splenomegaly (28 months) than for those without spleno-
megaly (20 months).

Table 1. Patient characteristics at the time of MF diagnosis.

Characteristic With splenomegaly ~ Without splenomegaly
(n, %) (n=102) (n=178)
Age at diagnosis, 66 (37-90) 66 (35-89)

median (range)

<55 years 7 (7) 11 (14)

55-64 years 38 (37) 21 (27)

65 years and older 57 (56) 46 (59)
Sex

Male 68 (67) 46 (59)

Female 34 (33) 32 (41)
Race/ethnicity

White 75 (74) 45 (58)

African American 19 (19) 18 (23)

Hispanic 2(2) 11(14)

Other 6 (6) 4 (5)
Primary insurance’

Commercial 32 (31) 22 (28)

Medicare 57 (56) 45 (58)

Medicaid 8 (8) 9 (12)

MF, myelofibrosis.
"Primary insurance for medical benefits. Remaining patients were
listed as uninsured, other, or unknown.
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Clinical features and comorbid conditions

Table 2 presents an overview of disease characteristics at
the time of MF diagnosis. Patients with PMF constituted
70% of those with splenomegaly and 60% of those with-
out splenomegaly. Overall, 168 (93%) patients were tested
for the JAK2 V617F mutation, and 161 had known
results: 106 (66%) were positive and 55 (34%) were nega-
tive. There was no material difference in the proportion
of JAK2 V617F-positive patients between the two groups.
Among those with splenomegaly, 74% had a palpable
spleen length of 10 to 20 cm and 4% of 20 cm or larger.
Overall, 87% of patients had a bone marrow biopsy. The
median time from MF diagnosis to biopsy was 10 days.
Four patients in the study sample underwent splenec-
tomy (Table 3); surgery was
~6 months after splenomegaly diagnosis. Four patients

the median time to

Table 2. Disease characteristics at the time of MF diagnosis.

Characteristic With splenomegaly ~ Without splenomegaly

(n, %) (n=102) (n=78)
MF subtype
PMF 71 (70) 47 (60)
PPV-MF 19 (19) 22 (28)
PET-MF 10 (10) 9(12)
Unknown 2(2) 0
IPSS risk category’
Low 4 (4) 4 (5)
Intermediate-1 10 (10) 9(12)
Intermediate-2 29 (28) 23 (29)
High 56 (55) 39 (50)
Unknown 3(3) 3(4)
JAK2 V617F testing
Positive 60 (59) 46 (59)
Negative 29 (28) 26 (33)
Not conducted 8 (8) 4 (5)
Unknown 5 (5) 2(3)
Bone marrow biopsy 91 (89) 66 (85)
collected
Fibrosis grade (% of those with biopsy)
0 0 7(11)
1 30 (33) 26 (39)
2 49 (54) 26 (39)
3 9 (10) 5(8)
Unknown 3(3) 2(3)

Hg, hemoglobin; IPSS, International Prognostic Scoring System; JAK,
Janus kinase; MF, myelofibrosis; PET-MF, post-essential thrombocyth-
emia myelofibrosis; PMF, primary myelofibrosis; PPV-MF, post-
polycythemia vera myelofibrosis; WBC, white blood cell.

"Calculated based on data provided (not physician-reported). IPSS risk
categories: one point each assigned to age >65 years, Hg <10 g/dL,
WBC counts >25 x 10%L, peripheral blood blasts >1%, presence of
constitutional symptoms (weight loss, night sweats, fever). Categories
defined as: low, IPSS = 0; intermediate-1, IPSS = 1; intermediate-2,
IPSS = 2; high, IPSS >3.
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Table 3. Time to diagnosis, treatment, and outcomes associated with
splenomegaly in MF patients.

Parameter n =102

Time (weeks) between MF diagnosis and 0.14 (0.14-119.6)

detection of splenomegaly, median (range)

Splenectomy, n (%) 7 (6.9)
Splenic irradiation, n (%) 4 (4)
Leukemic transformation, n (%) 4 (4)

MF, myelofibrosis.

underwent splenic irradiation. Leukemic transformation
was reported to have occurred in four patients (all with
splenomegaly) a median of 1.4 years after MF diagnosis.

Table 4 presents the comorbidities noted at the time of
MF diagnosis. The most common were hypertension
(51%), diabetes (23%), and chronic pulmonary disease
(18%), with no substantial difference between the two
groups. Nearly 52% of patients had two or more comor-
bidities.

Myelofibrosis-related symptoms

Figure 1 shows the commonly occurring symptoms
recorded at the time of splenomegaly detection in patients
with splenomegaly and at the time of MF diagnosis in
patients without splenomegaly. The most frequently
reported symptoms observed in patients with splenomegaly
versus those without splenomegaly were generalized fa-
tigue (93% vs. 87%) and >10% weight loss (78% vs.
69%). Significantly more patients with splenomegaly than
patients without splenomegaly reported night sweats
(65% vs. 50%), left subcostal abdominal pain or discom-
fort (85% vs. 37%), generalized abdominal pain (67% vs.
50%), and early satiety (79% vs. 47%) (P < 0.05). Bruis-
ing and shortness of breath, although less common, were

Table 4. Comorbidities at the time of MF diagnosis.

With Without
Comorbidity splenomegaly splenomegaly
(n, %) (n=102) (n=178)
Hypertension 53 (52) 39 (50)
Diabetes 21 (21) 20 (26)
Chronic pulmonary disease 20 (20) 13(17)
Depression 15 (15) 9(12)
Congestive heart failure 15 (15) 8 (10)
Peripheral vascular disease 8 (8) 8 (10)
Cerebrovascular disease 8 (8) 8 (10)
Myocardial infarction 9(9) 5 (6)
Ulcer disease 9 (9) 4 (5)
Dementia 4 (4) 5 (6)

MF, myelofibrosis.

© 2013 The Authors. Cancer Medicine published by John Wiley & Sons Ltd.
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Figure 1. Prevalence of myelofibrosis (MF)-related symptoms at time of diagnosis of splenomegaly or at time of MF diagnosis in patients without
splenomegaly. (A) Most common disease-related symptoms, (B) other disease-related symptoms.

identified in 39% and 30% of patients with splenomegaly,
and 45% of patients (for each symptom) without spleno-
megaly. A high prevalence of symptoms at the time of
MF diagnosis was observed across IPSS risk groups,
although the overall prevalence was greater in patients
with higher IPSS risk even for some symptoms that are
not part of the IPSS risk stratification (Fig. 2).

Altogether, 95% of all patients had at least two symp-
toms of interest (Table 5). Moreover, 88% of patients
with splenomegaly and 69% of patients without spleno-
megaly had at least four symptoms of interest, demon-
strating the multisymptomatic nature of MF.

Anemia and thrombocytopenia

Table 6 depicts the relationship between splenomegaly
and anemia at baseline (or time of splenomegaly detec-
tion for patients with splenomegaly). More than 90% of
patients had hemoglobin values of less than 12 g/dL, but
less than 15% had severe anemia (as defined by hemoglo-
bin levels <8 g/dL). There was no difference in the preva-
lence of severe anemia at baseline (9% of patients with

© 2013 The Authors. Cancer Medicine published by John Wiley & Sons Ltd.

splenomegaly vs. 14% of patients without splenomegaly).
A baseline platelet count of less than 100 x 10°/L was
noted in 69% of patients with splenomegaly versus 55%
of patients without splenomegaly. Importantly, severe
thrombocytopenia (platelet count of <20 x 10°/L) was
quite rare in both cohorts (5% in patients with spleno-
megaly vs. 4% in patients without).

In the 12 months following MF diagnosis, 29% of
patients with splenomegaly received packed red blood cell
transfusion support, compared with 12% of patients with-
out splenomegaly (P = 0.009). Data on hemoglobin levels
at the time of each transfusion were not captured in this
study.

Pharmacologic treatment

Table 7 displays the type of pharmacotherapies adminis-
tered to the study patients. Just over half of patients
(52%) received pharmacologic treatment at any time
after MF diagnosis and during the period of observed
follow-up (44% of patients without splenomegaly; 59%
of patients with splenomegaly). Those who received

893



Symptom Burden in Myelofibrosis D. Mitra et al.

(A) With splenomegaly

100
IPSS Category
90 [[]Low/intermediate
[ Intermediate 2
80 [l High
9 n=102
;’ 70 T Abdominal symptoms
t * Constitutional symptoms
)
= 60
©
o
‘s 50
o
& 40
S
3
S 304
)
o
20
10 H
0__
e x % X x x Y N
& S ¢ O $H F S O S
@ S F S & ¢ @ (S
P & & N &G & e 9
& O ¥ ¢ O S &
[CHIRANG & @ &
S &
N3 Y
s @
Symptom
(B) Without splenomegaly
100
IPSS Category
90 ["]Low/intermediate
[ Intermediate 2
80 W High
N3 n=78
w70 T Abdominal symptoms
t * Constitutional symptoms
)
2 60
©
Qo
%5 50 7
[
& 40
S
2
S 304
)
o
20
10
0__
@ x % X x % N &
&SP F PSP F S E
& & & & & &9
o & ¢ S o
,}Q A r}Q
6'\\0 6'\\0
$ 3
@ s
Symptom

Figure 2. Prevalence of common myelofibrosis (MF)-related symptoms by International Prognostic Scoring System (IPSS) risk category (A) with
splenomegaly and (B) without splenomegaly. Symptom prevalence at the time of MF diagnosis and IPSS risk stratification. In patients with

splenomegaly, splenomegaly was most often recorded at the time of diagnosis (median time from MF diagnosis to reported splenomegaly was
1 day).

treatment typically initiated the medication soon after ini-
tial diagnosis (median: 39 days). The drug most com-
monly prescribed was hydroxyurea (59% of those on This retrospective study demonstrates a high prevalence
medication), followed by hematopoietic growth factors of MF-related symptoms, such as generalized fatigue,
(35%), thalidomide (20%), interferon-o (16%), anagrelide weight loss, night sweats and fever, regardless of the pres-
(11%), and lenalidomide (6%). ence or absence of splenomegaly. Bone pain, muscle pain,

Discussion

894 © 2013 The Authors. Cancer Medicine published by John Wiley & Sons Ltd.
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Table 5. Prevalence of at least one MF-related symptom at baseline.

Presence of MF With splenomegaly Without splenomegaly

symptoms (n, %) (n=102) (n=78)
>1 symptom 101 (99) 77 (99)
>2 symptoms 97 (95) 74 (95)
>3 symptoms 95 (93) 70 (90)
>4 symptoms 90 (88) 54 (69)

MF, myelofibrosis.

Table 6. Relationship between splenomegaly and baseline’ hemoglo-
bin values and platelet counts in MF patients.

With Without
splenomegaly splenomegaly
Laboratory result (n=102) (n=178)
Hemoglobin
<8 g/dL 9 (9) 11 (14)
8 g/dL but <10 g/dL 45 (44) 26 (33)
10 g/dL but <12 g/dL 40 (39) 34 (44)
>12 g/dL 8 (8) 7 (9)
Platelet count
<20 x 10%L 5 (5) 3(4)
20 x 107/L but <50 x 10%L 11(11) 10 (13)
50 x 10%L but <75 x 10%/L 24 (24) 15 (19)
75 x 10%/L but <100 x 10%L 30 (29) 15 (19)
100 x 10%L but <150 x 10%/L 19 (19) 23 (29)
>150 x 10%L 11(11) 12 (15)
Do not know 2(2) 0 (0)

MF, myelofibrosis.

"Results reported at the time of splenomegaly detection for patients
with splenomegaly and at the time of MF diagnosis for patients with-
out splenomegaly. For all test results, data could be recorded
+30 days from diagnosis of splenomegaly or diagnosis of MF.

Table 7. Medications received for MF management (at any time
during the observation period).

With Without
splenomegaly splenomegaly
Medication (n, % of total) (n=102) (n=78)
No pharmacotherapy 42 (41) 44 (56)
Any pharmacotherapy 60 (59) 34 (44)
Hydroxyurea 36 (35) 19 (24)
Growth factors 23 (23) 10 (13)
Thalidomide 17 (17) 2(3)
Lenalidomide 2 (2) 4 (5)
Interferon-uo 12 (12) 3(4)
Anagrelide 8 (8) 2(3)

MF, myelofibrosis.

pruritus, and symptoms such as bruising and shortness of
breath, although less common, also were identified in
more than 30% of patients. Not unexpectedly, generalized

© 2013 The Authors. Cancer Medicine published by John Wiley & Sons Ltd.
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abdominal discomfort, left subcostal pain, and early sati-
ety were more common in patients with splenomegaly
than those without splenomegaly [1]. We found that
more than two-thirds of all patients had multiple symp-
toms, adding to the understanding of symptomatic dis-
ease burden of MF patients. Moreover, symptoms were
prevalent even in patients with lower risk MF (by IPSS),
underscoring the importance of comprehensive symptom
evaluation in all patients with MF and limitations of the
IPSS. To our knowledge, this is the first study to assess
clinical features, symptoms, and treatments associated
with MF in routine clinical practice, using information
recorded by the physicians caring for these patients.

Although many recent reports have focused on the
diagnosis [2, 17-19] and prognosis [6, 20-22] of MF
patients, few published studies have systematically
described the symptomatic burden among such patients.
Mesa and colleagues [5] conducted an international, in-
ternet-based survey of 1179 patients with MPNs, using
validated data collection instruments. Median age of the
456 responding MF patients was 58 years; 53% were
female. MF patients participated in the survey a median
of 6 years after diagnosis and 56% reported having
splenomegaly. Symptoms reported (and percentages of
patients) were fatigue (84%), night sweats (56%), itching
(50%), bone pain (47%), undesired weight loss (20%),
fever (18%), and spleen pain (7%). Results were not
described separately for patients with and without spleno-
megaly. Although an internet survey could overestimate
the prevalence of symptoms in a chronic disease because
of patients’ self-selection, our results were generally simi-
lar to those of Mesa and colleagues.

In another study, Scherber et al. [23] enrolled 128 MF
patients internationally and evaluated their symptoms
using the European Organization for Research and Treat-
ment of Cancer’s Quality of Life Questionnaire C30 and a
new instrument, the MPN-SAF. Patients’ mean age was
65 years; 46% were women. MF was diagnosed an average
of 5.5 years before study assessment. Symptoms included
fatigue (99% of patients), abdominal discomfort (73%),
early satiety (73%), night sweats (64%), itching (51%),
weight loss (48%), and fever (25%). The proportion of
patients with splenomegaly was not reported, and results
were not reported separately for patients with and with-
out splenomegaly. A subsequent study of 96 patients with
MF [16] evaluated the MPN-SAF in three countries: U.S.,
Italy, and Sweden. The proportion with splenomegaly was
not reported. Symptoms included fatigue (98.9% of
patients), early satiety (75.5%), abdominal discomfort
(71.7%), night sweats (63.4%), bone pain (55.3%), itch-
ing (53.8%), weight loss (48.9%), and fever (29%). These
investigators found that physicians’ clinical assessments of
patient symptoms (blinded to patients’ study-collected,
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self-reported symptoms) correlated with their patients’
responses on the MPN-SAF across all MPN types, with
Pearson coefficients ranging from 0.48 for bone pain to
0.62 for itching (P < 0.001 for all items). In our study,
some symptoms (e.g., generalized fatigue, night sweats)
had similar reporting frequency as those in the Scherber
et al. [16] study, whereas others were reported more often
(fever, weight loss) or less often (pruritus, bone pain).

Additional information on treatment of disease-related
symptomatic burden has been reported from MF clinical
trials. Verstovsek and colleagues [24] reported the results
of a phase 1/2 study evaluating ruxolitinib in 153 MF
patients (INCB18424-251; ClinicalTrials.gov Identifier:
NCT00509899). Patients’ median age at study entry was
65 years; 37% were female. Patients were assessed a med-
ian of 6.0 years after diagnosis. As a consequence of the
trial selection criteria, 92% had splenomegaly. Treatment-
induced reductions in spleen size were associated with
decreases in abdominal discomfort and pain. Pruritus,
present in 45% of patients completing the symptom
assessment questionnaire at entry, also decreased during
treatment. The COMFORT-I study (NCT00952289), in
which all patients were required to have splenomegaly at
baseline, showed that 41.9% of patients treated with
ruxolitinib experienced a 35% or greater reduction in
spleen volume at week 24 compared with 0.7% of patients
taking placebo (P < 0.0001). At this time, 45.9% of
patients in the ruxolitinib group and 5.3% on placebo
had 50% or greater improvement in total symptom score
(P < 0.0001), with a median time to response of less than
4 weeks [11]. Improvements were observed in both
spleen-related symptoms (abdominal pain, pain under left
ribs, and early satiety) and cytokine-related symptoms
(night sweats, itching, bone/muscle pain). In the COM-
FORT-II study (NCT00934544), the symptoms reported
to occur most frequently (“quite a bit” or “very much”)
at baseline were fatigue (54% of patients), dyspnea
(30%), insomnia (30%), pain (29%), night sweats (23%),
and itching (21%) [25]. In that trial, mean baseline (95%
confidence interval) European Organisation for Research
and Treatment of Cancer’s global health status and qual-
ity of life (53.7 [50.6-56.7]; median: 50.0) and Functional
Assessment of Cancer Therapy-General total scores (73.0
[70.8-75.2]) were comparable with scores from patients
of similar age with other cancers [25]. The COMFORT-II
study showed that 28.5% of patients treated with ruxoliti-
nib experienced a 35% or greater reduction in spleen vol-
ume at 48 weeks, compared with 0.0% of patients in the
best available therapy arm (P < 0.0001), and improve-
ments were observed in disease-related symptoms and
quality of life [12].

We compared the prevalence of symptoms among
patients with splenomegaly at the time splenomegaly was
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first diagnosed with the prevalence of symptoms among
patients presenting with MF who did not have spleno-
megaly. However, splenomegaly was already present at
initial diagnosis of MF in the majority of patients with
splenomegaly in our study, making the two groups rea-
sonably comparable for symptom assessment. Nonethe-
less, it cannot necessarily be concluded that all differences
in symptom frequency between the two groups were
attributable directly to the presence of splenomegaly
(although this explanation is likely for abdominal symp-
toms). Another reason for comparing symptoms at base-
line is that the presence and specific combination of
symptoms may change over time in an individual patient;
also, symptoms may be affected by treatment, especially
as newer, more effective therapies are more widely used
in this patient population.

We collected information from a review of medical
records, whereas other studies have gathered data on
symptoms from internet-based patient surveys or direct
patient interviews. Although validation results with the
MPN-SAF [16] were published after our study was
already initiated, our medical record review included
most of the symptoms in the MPN-SAF — symptoms
shown to be both prevalent and burdensome to patients
with MF.

Our study is subject to several limitations inherent to
retrospective medical record review studies. In particular,
the patients selected for inclusion represented, to some
extent, a convenience sample in that the records were
obtained from physicians who were willing to participate
in the study. The patients and their physicians therefore
may not be fully representative of all MF patients and
MF-treating physicians in the U.S. The data were
entered directly into electronic forms by the treating
physicians and therefore were potentially subject to
error. Although automated data checks ensured internal
consistency, responses were not independently validated
against the actual patients’ medical records. However,
physicians were asked to provide additional clarifying
details if any conflicting responses were found within
the data collection form during a quality check process.
To enhance compliance with the data collection process,
the electronic form was designed to limit physicians’
time burden, so it is possible that information that was
not captured could be useful in understanding the dis-
ease—symptom burden in this cohort. Finally, physicians
reported data from information available in the patients’
charts, but patients could have received health care ser-
vices in other care settings that were not reported to
the treating physician (i.e., such information would have
not been part of these patients’ medical records) and
consequently would not have been captured in this
study.

© 2013 The Authors. Cancer Medicine published by John Wiley & Sons Ltd.
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This study also has important strengths. We assessed
symptoms separately for patients with and without
splenomegaly, allowing us to contrast the two groups — in
previous studies of MF-related symptoms, these groups
have been routinely combined. The data for the present
study were collected from preexisting medical records of
patients under care in routine practice, thereby preventing
bias in symptom assessment related to any research
hypothesis. Finally, the patients we evaluated were similar
in several respects to other MF population samples that
have been evaluated, including those enrolled in the ruxo-
litinib clinical trials.

The results of our study confirm a high prevalence of
MF-related symptoms, many of which occur irrespective
of the presence of splenomegaly or IPSS risk category.
Our findings support current efforts to make available to
MEF patients the innovative treatments such as JAK inhibi-
tors and other novel therapies that target both constitu-
tional symptoms and splenomegaly-related symptoms.
Future studies in larger populations are needed to provide
in-depth understanding of MF manifestations and their
treatments, especially as current therapy evolves for this
highly symptomatic patient population.
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