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BACKGROUND: Patients with myeloproliferative neoplasms (MPNs) including polycythemia vera, essential thrombocythemia, and

myelofibrosis, are faced with oppressive symptom profiles that compromise daily functioning and quality of life. Among these symp-

toms, sexuality-related symptoms have emerged as particularly prominent and largely unaddressed. In the current study, the authors

evaluated how sexuality symptoms from MPN relate to other patient characteristics, disease features, treatments, and symptoms.

METHODS: A total of 1971 patients with MPN (827 with essential thrombocythemia, 682 with polycythemia vera, 456 with myelofibro-

sis, and 6 classified as other) were prospectively evaluated and patient responses to the Myeloproliferative Neoplasm Symptom

Assessment Form (MPN-SAF) and the European Organization for Research and Treatment of Cancer Quality of Life Questionnaire

Core 30 (EORTC-QLQ C30) were collected, along with information regarding individual disease characteristics and laboratory data.

Sexuality scores were compared with an age-matched, healthy control population. RESULTS: Overall, patients with MPN were found to

have greater sexual dysfunction compared with the healthy population (MPN-SAF score of 3.6 vs 2.0; P<.001), with 64% of patients

with MPN describing some degree of sexual dysfunction and 43% experiencing severe symptoms. The presence of sexual symptoms

correlated closely with all domains of patient functionality (physical, social, cognitive, emotional, and role functioning) and were associ-

ated with a reduced quality of life. Sexual problems also were found to be associated with other MPN symptoms, particularly depression

and nocturnal and microvascular-related symptoms. Sexual dysfunction was more severe in patients aged >65 years and in those with

cytopenias and transfusion requirements, and those receiving certain therapies such as immunomodulators or steroids. Conclusions:

The results of the current study identify the topic of sexuality as a prominent issue for the MPN population, and this area would

appear to benefit from additional investigation and management. Cancer 2016;122:1888-96. VC 2016 American Cancer Society.
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INTRODUCTION
Myeloproliferative neoplasms (MPNs) including essential thrombocythemia (ET), polycythemia vera (PV), and myelo-
fibrosis (MF), are recognized for their severe symptom burden profiles. Constitutive catabolic and proliferative dysregula-
tion results in a variety of secondary pathological effects including profound cytopenias, fatigue, thrombosis, cachexia,
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splenomegaly, and resistant constitutional symptoms. In
aggregate, these disease complications demonstrate direct
correlations to premature mortality and impaired quality
of life (QOL).1-3

A revealing, self-reported survey of patients with
MPN published in 2007 revealed that MPN symptoms
are not only prevalent, but also have a significant impact
on QOL.4 Patients demonstrating minimal “objective”
manifestations of their disease still experience mild to
severe fatigue and have a compromised ability to perform
physical activities or be independent in daily tasks. Vali-
dation of the Myeloproliferative Neoplasm Symptom
Assessment Form (MPN-SAF) in 2011 revealed that of
the 20 most prominent MPN symptoms, those regard-
ing sexuality ranked as highly prevalent (57.9%) and
contributed to compromised QOL (84.2%).

Concerns related to sexuality are indigenous to a va-
riety of malignancies but are an important factor in
patients with MPN not only for their prevalence and se-
verity, but for the prolonged disease durations inherent to
many of the MPN subtypes.5-8 The origin of issues with
“intimacy” are complex and may be influenced by biologi-
cal features (elevated cytokine levels, hormonal levels), the
impact of MPN symptoms (pruritus, fatigue), psychologi-
cal issues (body image, mood), and treatment-related tox-
icity. To the best of our knowledge, within the MPN
field, sexuality-related symptoms have received little
attention, which is most likely a reflection of our restricted
understanding of symptom origins and the paucity of
therapeutic options. In the current study, we sought to
further analyze the associations between MPN-related
sexuality concerns and their corresponding MPN disease
features, individual MPN symptom prevalence and sever-
ity, language, and overall QOL.

MATERIALS AND METHODS

Survey Development and Collection

Data were collected among an international cohort of
patients with MPNs including PV, ET, and MF. Patients
were recruited in the format that was previously published
in the validation of the MPN-SAF.9 In addition to the
MPN-SAF, subjects also completed the Brief Fatigue In-
ventory and the European Organization for Research and
Treatment of Cancer Quality of Life Questionnaire Core
30 (EORTC-QLQ-C30) instruments. Data were col-
lected in English, Dutch, French, Italian, Chinese,
German, Swedish and Spanish. Questions related to
MPN therapies included responses from patients with
current or prior use. The control population was com-

prised of 401 healthy Swedish patients aged >55 years
without the diagnosis of an MPN who anonymously com-
pleted the MPN-SAF. Control patients were recruited
from among the friends and family of hematology
patients, investigators, and family members or friends of
investigators.

Symptom Evaluation

Surveyed symptoms on the MPN-SAF included the
patient’s perceptions of common MPN-related symptoms
and overall QOL on a scale of 0 (absent) to 10 (worst
imaginable). Assessed symptoms on the MPN-SAF
included items related to sad mood, QOL, inactivity, con-
centration problems, dizziness, insomnia, night sweats,
worst fatigue, early satiety, bone pain, numbness, cough,
abdominal discomfort, itching, headache, weight loss, ab-
dominal pain, and fever. Specifically, the MPN-SAF sex-
uality item asked about “problems with sexual desire or
function.” The total symptom score was computed based
on 27 symptom items using the published scoring algo-
rithm on a scale of 0 (all reported symptoms were absent)
to 100 (all reported symptoms were the worst
imaginable).

Prognostic Scoring

Prognostic scoring for PV survival was calculated using
the Leukemia 2013 prognostic scoring model.1 This scor-
ing system includes the variables of age �67 years (5
points), age 57 to 66 years (2 points), white blood cell
count �15 3 109/L (1 point), and prior thrombosis (1
point) to risk-stratify patients into high-risk (�3 points),
intermediate-risk (1-2 points), and low-risk (0 points)
groups. Prognostic scoring for ET was calculated using
the International Prognostic Score for Essential Throm-
bocythemia.2 This scoring system includes the variables of
age �60 years (2 points), leukocyte count �11 3 109/L
(1 point), and history of thrombosis (1 point) to risk-
stratify patients into high-risk (3-4 points), intermediate-
risk (1-2 points), or low-risk (0 points) groups. Prognostic
scoring for MF survival was calculated using the Dynamic
International Prognostic Scoring System.3

Statistical Analysis

Pairwise associations between the MPN-SAF sexuality
item and continuous and categorical covariates were
investigated using Pearson correlations and analysis of var-
iance/Student t tests, respectively. Multivariate regression
models were used to investigate the impact of groups of
covariates on the sexuality item, with the final multivariate
model selected using forward regression. Statistical
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significance was set at P<.05. Control data from the group
of Swedish controls for the sexuality item score were com-
pared with the MPN data set using the Student t test and
analysis of variance. SAS statistical software (version 9.3;
SAS Institute Inc, Cary, NC) was used for statistical
analysis.

The current study was completed with approval
from the Institutional Review Board of the Mayo Clinic
and informed consent was provided by each participant.

RESULTS

Patient Demographics

A total of 1971 patients with MPN (827 with ET, 682
with PV, 456 with MF, and 6 with unknown status) com-
pleted the sexuality item (Table 1) and of these, 1259
patients (64%) described MPN-SAF sexuality scores >0.
Participants were of typical age (median, 59.2 years) and
sex (53.8% female), with>50% of patients from the Chi-
nese (29.1%) or French (22.5%) language groups. Labo-
ratory abnormalities including anemia (8.8%),
leukopenia (9.7%), and thrombocytopenia (11.2%) were
infrequent and the majority of patients did not have a his-
tory of requiring red blood cell transfusions (5.7%), prior
thrombosis (21.6%), or hemorrhage (5.0%). The most
common severity score provided by patients answering
the MPN sexuality question was 0 of 10 (no symptoms;
prevalence of 36.1%), followed by 10 of 10 (highly symp-
tomatic; prevalence of 10.9%). The overall mean symp-
tom score for sexuality was 3.6, which is a moderately
high symptom burden (median, 2.0; standard deviation,
3.7 [range, 0-10]). It is interesting to note that 839 of the
1971 patients had severe sexuality-related symptoms
(MPN-SAF item score �4). In contrast, the Swedish

TABLE 1. Demographics of Patients With MPN

MPN Subtype
No. of

Patients %

MPN-SAF
Sexuality

Score P

MPN subtype <.0001

ET 827 42.0% 3.12

PV 682 34.7% 3.61

MF 456 23.2% 4.38

MF subtype .88

PMF 316 69.3% 4.41

ET-MF 80 17.5% 4.19

PV-MF 60 13.2% 4.48

Age, y .08

<60 947 48.0% 3.42

�60 1024 52.0% 3.71

Sex .13

Female 1060 53.2% 3.47

Male 911 46.8% 3.72

Anemia (hemoglobin <10 g/dL) <.0001

Absent 1828 91.3% 3.38

Present 143 8.8% 4.86

Leukopenia (WBC <4.0 g/dL) .035

Absent 1812 90.3% 3.44

Present 159 9.7% 4.10

Thrombocytopenia

(<150 3 109/L)

.0004

Absent 1789 88.8% 3.39

Present 182 11.2% 4.42

Laboratory abnormality <.0001

Absent 1618 78.4% 3.27

Present 353 21.6% 4.34

Prior thrombosis .60

Absent 1572 79.3% 3.54

Present 399 21.6% 3.65

Prior hemorrhage .39

Absent 1874 95.1% 3.57

Present 97 4.9% 3.90

RBC transfusion requirement <.0001

Absent 1860 94.3% 3.49

Present 111 5.7% 5.03

Language <.0001

Chinese 574 29.1% 4.60

Dutch 236 12.0% 4.17

English 150 7.6% 3.06

French 444 22.5% 2.60

German 103 5.2% 3.40

Italian 170 8.6% 3.19

Spanish 187 9.5% 3.51

Swedish 107 5.4% 2.43

MF (DIPSS)a .098

Low risk 41 18.6% 3.05

Intermediate-1/2 risk 173 78.6% 4.10

High risk 6 2.7%

PV (2013 Leukemia)a .076

Low risk 114 21.9% 3.04

Intermediate risk 160 30.8% 3.88

High risk 246 47.3% 3.25

ET (IPSET)a .17

Low risk 264 37.1% 2.92

Intermediate risk 323 45.4% 3.13

High risk 125 17.6% 3.65

MPN-SAF sexuality

symptom score

0 712 36.1%

1 185 9.4%

2 115 5.8%

3 120 6.1%

4 85 4.3%

TABLE 1. Continued

MPN Subtype
No. of

Patients %

MPN-SAF

Sexuality
Score P

5 144 7.3%

6 68 3.5%

7 83 4.2%

8 126 6.4%

9 119 6.0%

10 214 10.9%

Abbreviations: DIPSS, Dynamic International Prognostic Scoring System;

ET, essential thrombocythemia; IPSET, International Prognostic Score for

Essential Thrombocythemia; MF, myelofibrosis; MPN, myeloproliferative

neoplasm; MPN-SAF, Myeloproliferative Neoplasm Symptom Assessment

Form; PMF, primary myelofibrosis; PV, polycythemia vera; RBC, red blood

cell; WBC, white blood cell.
a Risk scoring was performed on patients as described in the “Methods”

section.
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control population (401 individuals with a mean age of
66.9 years) demonstrated a statistically significantly lower
mean sexuality symptom score (2.0) when compared with
the MPN cohort, independent of age distribution
(P<.001).

Sexuality Correlations With Clinical Features

On univariate analysis, high scores on the MPN-SAF with
regard to sexuality symptoms correlated with many clinical
features (Table 1). Among the 3 disorders, patients with
MF had the most problematic MPN-SAF sexuality scores
(4.38) followed by patients with PV (3.61) and ET (3.12)
(P<.0001). Sexuality symptom scores were more problem-
atic in patients with laboratory abnormalities (4.34 vs 3.27;
P<.0001) including anemia (4.86 vs 3.38; P<.0001), leu-
kopenia (4.10 vs 3.44; P 5 .035), and thrombocytopenia
(4.42 vs 3.39; P 5 .0004). Patients requiring red blood cell
transfusions also had more problematic sexuality scores
(5.03 vs 3.49; P<.0001). No differences were noted
between MF subtype, age, sex, or MPN risk scores (Table
1). On a final multivariate analysis based on forward regres-
sion, age >60 years was the only variable listed above that
was found to be associated with severe sexuality symptoms
(Table 2).

Correlations With Language

The sexuality symptoms were evaluated based on language
group. Of the 8 languages assessed (Chinese, Dutch,
English, French, German, Italian, Spanish, and Swedish),
the most problematic mean sexuality scores were noted
among Chinese patients (4.6), followed by Dutch individu-
als (4.17) (Table 1). On multivariate analysis, presence of
the Chinese language was found to be most closely associ-
ated with sexuality-related symptoms (P<.0001) (Table 2).
When comparing MPN-SAF sexuality scores of Swedish
patients with MPN (107 patients) with the Swedish con-
trols, the scores did not statistically differ (2.4 vs 2.0;
P 5 .179).

Correlations With Functioning Scales and Other
Symptoms

The sexuality item correlated closely with patient function-
ality and the presence of other symptoms (Table 3). On
univariate analysis, patients who described sexuality symp-
toms also had impairments in physical functioning, social
functioning, role functioning, cognitive functioning, emo-
tional functioning, and overall global health status (all
P<.001) (Table 3). Patients with problematic sexuality
scores also were found to have an increased incidence of fi-
nancial problems (P<.01). In comparing the sexuality
symptom with other MPN symptoms on the MPN-SAF,
univariate analysis demonstrated that all symptoms corre-
lated significantly (P<.001) (Table 4). Items with the clos-
est correlations included the MPN-SAF total symptom
score (Pearson correlation, 0.39), sad mood (Pearson corre-
lation, 0.38), inactivity (Pearson correlation, 0.34), concen-
tration problems (Pearson correlation, 0.33), dizziness
(Pearson correlation, 0.32), and insomnia (Pearson correla-
tion, 0.31). Sexuality problems were least likely to correlate
with fevers (Pearson correlation, 0.16) and abdominal pain
(Pearson correlation, 0.18). On multivariate analysis, prob-
lematic sexuality scores correlated closely with impaired
role functioning, numbness/tingling, insomnia, and night
sweats (all P<.0009) (Table 2).

Correlations With QOL

The MPN-SAF sexuality item also was assessed for its cor-
relations with QOL. Univariate correlations between

TABLE 2. Final Multivariate Analysis of Sexuality
Problems With Symptoms and Clinical Variables

P

Age <.0001

Chinese language <.0001

Role functioning <.0001

Numbness/tingling <.0009

Insomnia <.0001

Night sweats <.0001

Overall quality of life <.0001

TABLE 3. Univariate Correlations Between Sexual-
ity Problems and EORTC QLQ-C30 Subscale and
Symptom Scale Items

Pearson
Correlation P

EORTC QLQ-C30 subscale items

Physical functioning 20.31 <.001

Social functioning 20.30 <.001

Role functioning 20.29 <.001

Cognitive functioning 20.27 <.001

Emotional functioning 20.26 <.001

Global health status/QOL 20.26 <.001

EORTC QLQ-C30 symptom scale items

Fatigue 0.27 <.01

Insomnia 0.22 <.01

Dyspnea 0.21 <.01

Financial problems 0.19 <.01

Appetite loss 0.19 <.01

Pain 0.19 <.01

Constipation 0.13 <.01

Nausea/vomiting 0.14 <.01

Diarrhea 0.07 .002

Abbreviations: EORTC QLQ-C30, European Organization for Research and

Treatment of Cancer Quality of Life Questionnaire Core 30; QOL, quality of

life.
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sexuality concerns and the MPN-SAF QOL score demon-
strated strong associations between problematic sexuality
scores and impaired QOL (Pearson correlation, 0.36;
P<.0001) (Table 4). In addition, the EORTC QLQ-C30
QOL subscale item demonstrated correlations with the
problematic sexuality scores (Pearson correlation, 20.26;
P<.001) (Table 3). The final multivariate analysis con-
firmed that sexual symptoms were found to correlate with
impaired QOL (P<.0001) (Table 2).

Correlations With Current and Prior Therapies

The MPN-SAF sexuality item was evaluated based on cur-
rent or prior therapy use (Fig. 1). Problematic MPN-SAF
sexuality scores were observed in patients currently receiv-
ing interferon (4.06 vs 3.47; P 5 .009 [prevalence,
17.0%]), immunomodulators (thalidomide, lenalido-
mide, and pomalidomide: 5.31 vs 3.45; P<.0001 [preva-
lence, 6.5%]), and steroids (5.36 vs 3.49; P<.0001
[prevalence, 4.3%]) when compared with patients with
MPN not receiving these therapies. Patients currently
receiving cytoreduction therapy (hydroxyurea/hydroxy-
carbamide, busulfan, pipobroman, or melphalan), anagre-
lide, or warfarin did not demonstrate differences in their
sexuality symptoms compared with patients not presently
receiving these therapies (all P>.05; prevalence rates of
45.3%, 3.5%, and 2.6%, respectively). When compared
according to prior use, MPN-SAF sexuality scores were
found to be higher for patients who had previously
received cytoreduction (3.96 vs 3.46; P 5 .01 [prevalence,
23.3%]), interferon (4.6 vs 3.42; P<.0001 [prevalence,
13.2%]), immunomodulators (5.25 vs 3.48; P<.0001
[prevalence, 5.3%]), and steroids (6.11 vs 3.49; P<.0001
[prevalence, 3.1%]). It is interesting to note that sexuality
scores were improved in patients with a history of previous
warfarin use (1.42 vs 3.59; P 5 .43). Patients with MPNs
who had previously received anagrelide did not differ by
sexuality scores. Janus kinase 2 (JAK2) inhibitors were not
evaluated in the current study.

DISCUSSION
Our understanding of MPNs has unquestionably advanced
within the past decade. The development of MPN-specific
patient-reported outcome tools (Myelofibrosis Symptom
Assessment Form [MF-SAF], Myeloproliferative Neo-
plasm Symptom Assessment Form [MPN-SAF] and

Figure 1. Myeloproliferative Neoplasm Symptom Assessment Form (MPN-SAF) sexuality score based on current and prior thera-
pies. The vertical line represents averaged sexuality scores from the MPN-SAF based on prior or current therapies.

TABLE 4. Univariate and Multivariate Correlations
Between Sexuality Problems and MPN-SAF Symp-
tom Items

Univariate Analysis Multivariate

Analysis

Variable
Pearson

Correlation P P

TSS 10-item 0.39 <.001 -

Sad mood 0.38 <.001 .0007

Overall QOL 0.36 <.001 <.0001

Inactivity 0.34 <.001 .04

Concentration 0.33 <.001 .06

Dizziness 0.32 <.001 .003

Insomnia 0.31 <.001 .006

Night sweats 0.28 <.001 .001

Worst fatigue 0.25 <.001 .33

Early satiety 0.23 <.001 .42

Bone pain 0.23 <.001 .88

Numbness 0.24 <.001 .20

Cough 0.22 <.001 .035

Abdominal discomfort 0.22 <.001 .32

Itching 0.22 <.001 .73

Headache 0.21 <.001 .47

Weight loss 0.19 <.001 .09

Abdominal pain 0.18 <.001 .42

Fever 0.16 <.001 .80

Abbreviations: MPN-SAF, Myeloproliferative Neoplasm Symptom Assess-

ment Form; QOL, quality of life; TSS, total symptom score.
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Myeloproliferative Neoplasm Symptom Assessment Form
Total Symptom Score [MPN-SAF TSS; MPN-10]) and
risk scoring tools has allowed us to analyze how patient
clinical and demographic features interrelate with symp-
toms to create the observed heterogeneous phenotypes.
Sexuality-related symptoms have been particularly promi-
nent among patients with MPN, and to a greater extent
than that observed within the spectrum of other hemato-
logical malignancies. To our knowledge, no studies have
specifically analyzed the correlations between sexuality-
related symptoms and the MPN disease profile. In the cur-
rent study, we aimed to further evaluate the correlations
between sexuality concerns in patients with MPN and
patient characteristics, disease features, symptom profiles,
and overall QOL.

According to the World Health Organization, sex-
uality represents a central aspect of human existence and
encompasses gender identity, gender roles, intimacy,
pleasure, and reproduction. It must be interpreted further
within an integrated framework of biological, psychologi-
cal, social, economic, ethical, political, legal, historical,
and religious contexts. Numerous sources may contribute
to MPN-associated sexual dysfunction including pain,
disfiguration, fatigue, depression/anxiety, hormonal dis-
turbances, and a constitutive inflammatory state. It is well
recognized that MPNs are inherently inflammatory con-
ditions.10-12 The presence of elevated inflammatory
markers (interleukin [IL]-1, IL-6, IL-8, tumor necrosis
factor-a, and C-reactive protein) is a veritable source of
sexual dysfunction in other malignancies and noncancer-
ous states demonstrating positive correlations with endo-
thelial dysfunction through defects in nitric oxide activity,
the propagation of microthrombotic events, and dysregu-
lation of hormone pathways.13-15

Correlative analysis of the MPN-SAF sexuality item
yielded several findings. On univariate analysis, correla-
tions were noted between the sexuality symptom and all
EORTC QLQ-C30 functioning scales including the
physical, social, role, cognitive, and emotional scales, all
EORTC QLQ-C30 symptom scales, and all other MPN-
SAF symptoms. These findings demonstrate the expansive
and complex interrelations between patient sexuality and
its cognitive, emotional, and physical roots. As further
observed within the final multivariate analysis, EORTC
QLQ-C30 role functioning was particularly impacted
along with overall reduced QOL. Previous studies of
patients with cancer have identified that the diagnosis of
malignancy is associated with changes in relationship sta-
tus, frequency of sexual activity, performance of daily
activities, time spent in the home, and relationship status

with family and friends.16-20 Within the MPN popula-
tion, a patient’s inability to fill previous gender-related
responsibilities such as managing the household, earning
the family income, or providing care to other family
members can be a source of significant distress that likely
imparts a secondary impact on sexual behavior.

The results of the current study also demonstrate the
severity of sexual dysfunction in patients with MPN com-
pared with healthy controls, and furthermore highlight
the relationship between advancing patient age and wor-
sening symptom burden. Contrary to prior assumptions,
the historical supposition that advancing age and biologi-
cal changes result in a decreased interest in sexual activities
among patients with cancer remains an unsubstantiated
claim.7 For example, a study of 256 women responding to
a self-reported questionnaire regarding issues of sexuality
in the setting of a cervical cancer history found that
>20% of patients who were still concerned about their
sexuality were between the ages of 61 and 81 years.21 It is
important to recognize, however, that a patient’s desire
for cancer survival typically exceeds their desire to preserve
sexuality.22 Recognition by patients with MPN that their
disorders may incur a significant risk of morbidity and/or
mortality may result in a reprioritization of sexual activ-
ities as attention turns to survival. This trend has been
observed in other malignancies and was demonstrated in
an exploratory study of 400 Thai patients receiving radio-
therapy for cervical cancer, in which patients were 22%
less likely to believe that sexual intercourse was important
to their married life after treatment.23

Our investigation also found correlations between
MPN subtype and degree of sexual dysfunction. Congru-
ent with previous studies, patients with MF were found to
have the highest degree of symptomatology among MPN
subtypes. It is of particular interest that distinct popula-
tions within the ET and PV subtypes also struggle with a
high degree of sexual dysfunction, as noted previously
within other MPN investigations.24 It is also important to
note that the sexuality score item did not differ by MPN
risk, regardless of subtype. This suggests that sexuality
remains a prominent issue, regardless of disease severity.

It was also determined that the MPN-SAF items
regarding insomnia, depression, and anxiety correlated
closely with the sexuality item. In patients without cancer,
the prevalence of sexual dysfunction within the setting of
depressive disorders has been reported to be as high as
77% and among patients with MPN, the prevalence of
depression is higher than that of the average popula-
tion.25-27 Recognizing that the biological underpinnings
associated with depression are complex and involve
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similar regulatory pathways as those involved in sexual
functions including the hypothalamic-pituitary-gonadal
axis, the significant associations between these 2 symp-
toms within patients with MPN is not unexpected. A
recent evaluation of 1788 patients with MPN attempted
to determine the prevalence and risk factors for mental
health disorders within this population. Overall, 23% of
patients demonstrated a high probability of depression on
the Patient Health Questionnaire 2 (PHQ-2).27 In addi-
tion, patients with MPN endorsed having been seen for or
diagnosed with depression (32.0%), anxiety (29.5%),
stress (26.2%), and grief (15.0%). Up to 22.2% of
patients with MPN had received treatment for their men-
tal health disorder within the previous 6 months and
81.4% had received medication or counseling (40.3%).
The issue of whether the treatment of depression impacts
sexuality symptoms in the MPN population remains
unknown.

We find it interesting that certain MPN therapies
were associated with more problematic sexuality scores.
Immunomodulators (thalidomide, lenalidomide, and
pomalidomide) seemed to correlate quite strongly with
sexual dysfunction. Although impotence has been
reported in up to 8% of patients being treated with immu-
nomodulators (thalidomide), this is unlikely to account
for such a large discrepancy given the relative infrequency
of occurrence, nor will it explain how symptoms transpire
in females. Similarly, prior or current use of steroids was
associated with a >30% increase in sexuality symptom
scores. This finding is less surprising considering the
plethora of documentation supporting the negative
impact of steroids on serum hormone levels and their
effects on the hypothalamic-pituitary axis.28,29 The obser-
vation that patients had worse sexual dysfunction in the
setting of prior but not current cytoreduction treatment
may be explained if patients are in advanced stages of dis-
ease and cytoreduction is no longer used, perhaps as a
result of intolerance or resistance.

The current study also suggests that patients with
baseline thrombocytopenia and anemia tend to report
more sexual symptoms. This correlates with the findings
from a previous study in which patients with ET or PV
with high sexual dysfunction demonstrated the highest
percentage of laboratory abnormalities, including ane-
mia.24 To our knowledge, the mechanism accounting for
these findings remains unclear but may be related to the
elevated levels of inflammatory cytokines associated with
MPNs, particularly those (ET and PV) in the process of
transforming to MF, or in patients with MF whose base-
line laboratory profiles are dominated by anemia. Alterna-

tively, the presence of anemia also may subject patients to
inhibitory levels of fatigue, subsequently compromising
sexual function. As previously discussed, cytopenia-
inducing pharmacological agents also may play a role.

It should be emphasized that there are numerous
confines to the current study that limit the interpretation
of the results. First, the MPN-SAF sexuality question did
not specifically focus on any singular aspect of the term
and as such remained open to broad patient interpretation
as related to intimacy, fertility, menopause, erectile dys-
function, capacity for intercourse, contraception, or other
symptoms. In addition, the current study did not specify
whether thrombosis was arterial or venous in nature, a fac-
tor that could impact both manifestations and the degree
of sexual dysfunction. It also is important to note that sex-
uality scores in the patients with MPN in the Swedish lan-
guage group did not differ from the scores of Swedish
control patients. It remains unclear whether this is related
to Swedish patients naturally having fewer issues with sex-
uality or a statistical anomaly given the relatively low
number of patients within the Swedish MPN patient pop-
ulation (107 patients). It also is important to recognize
that although P values met statistical significance for
MPN-SAF symptom items, EORTC QLQ-C30 symp-
toms, and EORTC QLQ-C30 functioning subscales,
most Pearson correlations remained low (<0.4). It is
interesting to note that the sexuality symptom did not cor-
relate with age on univariate analysis but did correlate on
multivariate analysis. This finding is likely explained by
the numerous confounders that complicate data on uni-
variate analysis that are subsequently controlled for on
multivariate evaluation.

Sexuality-related symptoms are prevalent com-
plaints that frequently escape the attention of health care
professionals. The results of the current study confirm
that this symptom has mental, physical, social, and spirit-
ual roots and that a patient’s inability to perform previous
gender-related functions has the capacity to compromise
their perceived QOL. The discovery that that this symp-
tom occurs independent of patient age, sex, or disease risk
speaks to the importance of eliminating provider bias and
preconceived assumptions when addressing this symp-
tom. It remains to be seen if activity-based and psychoso-
cial interventions such as those used in the MPN Fatigue
Project provide a symptomatic benefit via the alleviation
of confounding symptoms and improvement of fatigue.18

Although sexuality was not specifically examined in the
Controlled Myelofibrosis Study with Oral Janus Associ-
ated Kinase (JAK) Inhibitor Treatment (COMFORT)
studies using the JAK2 inhibitor ruxolitinib, substantial
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symptomatic benefits were observed in patients with MF
with regard to a variety of other inflammatory-related
symptoms.30,31 Recognizing that the pathophysiology of
sexual dysfunction may be cytokine-driven, it is with great
anticipation that we await future investigations of JAK2
inhibitors and other novel targeted agents whose mecha-
nisms include inhibition of cytokine activity. Although
many questions remain unanswered, this exploratory
study clearly identifies potential areas for provider inter-
vention. Invariably, open communication, patient educa-
tion, and continued research will be recognized as
constructive first steps in the management of this burden-
some symptom.
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