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Abstract: Polycythemia vera (PV) is a rare myeloproliferative neoplasm (MPN) associated with

significant impairment in quality of life (QoL) due to disease-related symptoms and complications.

Assessment of disease burden constitutes standard monitoring of symptoms and response.

Conventional treatments for MPN, such as hydroxyurea, phlebotomy, or interferon, have not

shown a significant impact in QoL or patient-reported outcomes (PRO). Ruxolitinib (RUX) is a

JAK2 inhibitor approved for patients intolerant or resistant to hydroxyurea (HA). We conducted a

systematic review of clinical trials of RUX in patients with PV that incorporated PROmeasures to

evaluate the effects on PRO and QoL. Three randomized Phase 3 studies reported in four publica-

tions were relevant for analysis. Although the small number of trials and potential for treatment bias

in the review, treatment with RUX was associated with improved QoL and PRO in PV patients

intolerant or resistant to hydroxyurea.
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Introduction
Polycythemia vera (PV) is a rare myeloproliferative neoplasm (MPN) characterized

by increased red blood cell mass, bone marrow panmyelosis, and Janus kinase 2

(JAK2) mutation.1,2 Constitutional symptoms such as fatigue, weight loss, night

sweats and pruritus (so-called “cytokine symptoms”) are present in approximately

61% of patients with PV and affect the quality of life (QoL), overall health and

productivity.3–6 Healthcare utilization and costs are also higher in patients with PV

than in non-cancer controls.7

Patient-reported outcomes (PRO) measures are tools for the objective evaluation

of symptoms, physical and social functioning, and mental health and well-being.8

Despite their pivotal importance in the understanding of disease- and treatment-

related adverse events, information regarding PRO in hematologic malignancies

remains sparse.9 However, growing recognition of the symptom burden in PV has

led to the incorporation of PRO instruments for symptom assessment into the

standard evaluation of MPN’s (NCCN guidelines, version 2.2019).

In clinical trial settings, PRO instruments evaluate therapeutic responses, quality

of life, and prognosis.10

The goals of PV therapy are to decrease thrombotic events, manage symptoms,

minimize adverse effects of treatment, and reduce the risk of transformation to

myelofibrosis or leukemia.1,11,12 Treatments for PV include phlebotomy, aspirin,
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and cytoreductive therapies such as hydroxyurea (HA),

anagrelide, and interferon. HA decreases the hematocrit,

reduces the spleen size, and lowers thrombotic risk, but

does not reduce symptom burden in all patients.13,14

Intolerance of or resistance to HA occurs in approximately

25% of patients and is associated with poor outcomes.15

Ruxolitinib (RUX) is an oral JAK1/JAK2 inhibitor

approved for the management of myelofibrosis and for PV

patients who are intolerant or resistant to HA, per modified

ELN criteria.4,16,17 In myelofibrosis, treatment with RUX

may result in the reduction of spleen size, decreased symp-

tom burden, and improvement in QoL measures.18,19 In PV,

the phase 3 RESPONSE study demonstrated the superiority

of RUX compared to the best available therapy in the reduc-

tion of hematocrit, spleen size, and PV symptoms.4 Since

then, additional studies have explored the impact of RUX on

symptom burden and QoL. Herein we present a review of the

PRO literature in PV patients treated with RUX and propose

future concepts for research.

Methods
Search Criteria
We conducted a systematic review in PubMed, Medline,

EMBASE, and Cochrane of English-language scientific

articles using the MeSH-terms “randomized clinical trials”

“polycythemia vera” “ruxolitinib,” “quality of life” and

“patient-reported outcome” as title or abstract terms from

January 2000 to January 2018. We reviewed the bibliogra-

phies of all retrieved papers to identify randomized controlled

trials that studied the effect of RUX on symptoms and quality

of life as primary or secondary endpoints. The exclusion

criteria were the following:

● Non-English publication
● Publication before 2000
● Patients are younger than 18 years.
● Non- PV myeloproliferative neoplasms.
● Only abstract available.

We synthesized the data according to PRISMA guidelines.

(Figure 1).20 The quality of the study was assessed using

the Mixed Methods Appraisal Tool (MMAT).21

Data Extraction And Analysis
We extracted the following data: Demographics, number

of patients enrolled, symptoms, adverse effects, missing

data and results, and instruments of QoL and PRO assess-

ments. (Table 1)

Figure 1 PRISMA diagram of clinical trials of ruxolitinib in polycythemia vera.
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Ethical Considerations
This study evaluated the published data and did not require

institutional ethics board approval.

Results
The initial search in PubMed, Medline, EMBASE, and

Cochrane resulted in 40 scientific publications. Nine records

were eligible for review. Two files were excluded because one

study was retrospective, and another was a Phase 2 study.

(Figure 1)

Three Phase 3 multicenter randomized trials of RUX in

PV included QoL as a primary or secondary endpoint. The

RESPONSE trial evaluated RUX (n = 110) versus stan-

dard therapy (SOC) (n = 112) in patients with PV and

splenomegaly who were resistant or intolerant to HA.4

The primary endpoints of the study were hematocrit

Table 1 Common Instruments Used In Myeloproliferative Neoplasms For Quantitatively Measuring Symptoms And Quality Of Life

Abbreviated

QoL

Instrument

Full title Scoring Description References

MPN-SAF Myeloproliferative Neoplasm

Symptoms Assessment Form

14 individual symptoms scores,

multiplied by 10 to achieve 0–100

scale.

3 symptom clusters: Mechanisms

related to cytokines (TSS-C);

Hyperviscosity (TSS-H), and

splenomegaly (TSS-S); MPN SAF is

validated in PV.

Emanuel et al28

Johansson et al33

Scherber et al24

PSIS Pruritus Symptom Impact

Scale

Five point questionnaire.10 point

scale; zero equals “no itching/not

bothered at all” and 10 equals

“bothered as bad as you can

imagine/interfered as bad as you

can.”

Evaluates severity, interruption of

daily life and improvement or

worsening of their itching/pruritus

since the start of treatment.

Vannucchi et al4

EORTC-QLQ-

C30

European Organization for

Research and Treatment of

Cancer Quality of Life Core

Questionnaire-for all cancer

patients.

Multi-item scales and single-item

measures.

Five functional scales, three

symptom scales, a global health

status/QoL scale, and six single

items. All of the scales and single-

item measures range in score from

0 to100.

High score represents a high/

healthy status/QoL. High score for

a symptom represents a high level

of symptomatology.

Validated for all cancers but does

not capture some hematological

symptoms.

Aaronson et al34

EQ-5D-5L EuroQOL Group

non-disease specific QoL

instrument

Measures health outcomes for a

wide range of health conditions and

treatments.

Descriptive system and a visual

analogue scale (EQ VAS). Five

dimensions: mobility, self-care,

usual activities, pain/discomfort,

and anxiety/depression.

Endpoints are labeled “best

imaginable health state” and “worst

imaginable health state.”

Scores can be summarized into a

single index score that provides a

simple measure of health for

clinical and economic appraisal.

Herdman et al35

WPAI Work Productivity and

Activity Impariment

Questionnaire

Six-item questionnaire that

measures self-reported

productivity loss during the past

seven days

Questions about absence from

work, hours spent at work,

reduction in productivity at work,

and reduction in productivity while

performing regular activities.

Relly et al36

PGIC Patient Global Impression of

Change

Scale from 1 to 7 from “very much

improved” to “very much worse”

Evaluates all aspects of patients’

health and assesses in there has

been an improvement or decline in

clinical status

Dorwkin et al37

Dovepress Cingam et al

Journal of Blood Medicine 2019:10 submit your manuscript | www.dovepress.com

DovePress
383

Powered by TCPDF (www.tcpdf.org)

http://www.dovepress.com
http://www.dovepress.com


control and spleen volume; symptom reduction, QoL and

safety were secondary endpoints, with PRO analysis in the

same patient cohort. Patients crossed over to RUX at 32

weeks.11

The RESPONSE 2 evaluated RUX (n = 74) versus BAT (n

= 75) in patients with PV without splenomegaly who were

resistant to or intolerant of HA.22 The primary endpoint was

hematocrit control. Secondary endpoints were symptom

reduction, quality of life (QoL), and safety. Patients crossed

over to RUX at 28 weeks if the primary endpoint was not met.

The RELIEF study evaluated RUX (n=54) versus HA

(n=56) in patients who had achieved disease control with a

stable dose of HA but who continued to experience PV-

related symptoms and impairment in QoL.23 The primary

endpoint was a 50% improvement from baseline in mye-

loproliferative neoplasm related symptom assessment, the

total symptom score and the cytokine symptom cluster at

Week 16. Patients could cross over at 16 weeks. (Table 2)

Quality Of Life And PRO Instruments
We measured and reported the outcomes of these studies

using standard instruments. Six different QoL and PRO

instruments were applied: MPN-SAF, PSIS, EORTC-

QLQ-C30, EQ-5D-5L, WPAI, and PGIC were applied.

(Table 1) MPN-SAF is the only instrument for the assess-

ment of the prevalence and symptoms of MPNs.24

The Methodological Quality Of Studies
The overall quality score was 100% (4 out of 4 criteria

met) in the three studies, as shown in Table 2. One study

was missing more than 20% of PRO data, and another had

more than a 20% dropout rate.

The RESPONSE trial did not consider missing patient

assessments for the primary endpoint but did not mention

strategies for handlingmissing data. PRO instruments reported

an improvement of symptoms in the RUX arm, although not

powered for statistical comparisons. The study did not prevent

potential patient treatment bias and reported outcomes in less

than 80% of patients.

RESPONSE 2 trial had a trial profile describing the

number of eligible and randomized patients. PRO studies

reported symptom improvements on RUX, but the follow

up was short and not statistically comparable.

RELIEF study was a randomized, double-blind, double-

dummy study. At the time of randomization, the discontinua-

tion rate was 13% in RUX versus 10.7% in the HA arm. At 16

weeks, only 64.8% continue RUX versus 64.3% HA, leading

to a higher than 20% dropout rate. PRO instruments showed a

trend toward symptom improvement in the RUX arm that was

not statistically significant. In addition to the limited number of

cases, the follow-up timewas only for 16weeks, and there was

a higher proportion of female patients in the HA arm.

Effect Of Ruxolitinib On Patient-

Reported Outcomes
Symptom Control

The primary symptoms evaluated at baseline in these studies

were fatigue, insomnia, pain, dyspnea, pruritus, myalgias,

night sweats, and sweats while awake (cytokine cluster),

visual disturbance, dizziness, concentration difficulties, head-

ache, numbness/tingling in hands or feet, tinnitus, skin redness

(hyperviscosity cluster), abdominal discomfort and early sati-

ety (splenomegaly symptom cluster).

In the RESPONSE trial, patients in the RUX arm reported

significant symptom improvement compared to SOC at week

32. 49% (36/74) of patients on RUX reported more than 50%

improvement from baseline inMPN-SAF total symptom score

at week 32, versus 5% (4/81) in the standard treatment arm,

4% (2/49) with HA and 6% (2/32) in the non-HA patients. In

the cytokine cluster, symptom improvement was achieved in

64% (47/74) on RUX, versus 11% (9/80) on SOC, 4% (2/48)

on HA, and 22% (7/32) on non-HA respectively. In the hyper-

viscosity cluster, 37% (26/71) on (RUX, versus 13% (10/80)

on standard treatment, 12% (6/49) on HA, and 13% (4/31) on

non-HA). In the splenomegaly cluster, 62% (39/63) on RUX,

versus 17% (12/71) on SOC, 14% (6/44) on HA, 22% (6/27)

on non-HA. Patients randomized to the RUX arm also showed

rapid improvements in all five components of the PSIS com-

pared to SOC.

In RESPONSE 2, patients randomized to the RUX arm

reported improvements in all individual symptoms with RUX

compared to BAT where most symptoms worsened at week

28. At week 80, patients randomized initially to RUX showed

an increase in the majority of individual symptom scores,

except abdominal discomfort and fever. At week 28, 45.3%

(29/64) of patients in the RUX group had a 50% improvement

in MPN-SAF TSS vs 22.7% (5/22) on BAT. The median

percentage change from baseline in MPN-SAF TSS was

−45.3% in the RUX group versus 2.4% in the BAT group at

week 28, where negative scores indicate improvement. MPN-

SAF TSS of at least 20 at baseline, 17 (50%) of 34 patients

treated with RUX achieved complete resolution of disease-

related symptoms compared with two (8%) of 26 patients

treated with BAT. At week 80, 45% of patients randomized

to RUX demonstrated a higher than 50% reduction in the
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MPN-SAFTSS. It was also reflected in the sustained improve-

ment (indicated by a negative mean change) in the total

symptom scores observed in the RUX arm, with a mean

(standard deviation) change of − 9.0 (13.52) at week 80,

consistent with what was observed at week 28 (− 10.46

[14.25]). PSIS recorded rapid improvements in the severity

of pruritus in patients treated with RUX at week 28 compared

to patients receiving BAT, who had a worsening in pruritus

symptom severity at most assessments. At week 80, 71% of

patients treated with RUX showed improvement in pruritus.

In the RELIEF trial, the proportion of patients who

achieved a ≥ 50% improvement in the MPN-SAF TSS

was similar in both groups. In the RUX arm, there was a

more significant proportion of patients who achieved

higher than 50% improvement from baseline at Week 16

(RUX- 43.4% vs HC - 29 6%; however, the difference was

not statistically significant (OR, 1 82; 95% CI, 0 82–4 04;

P = 0 139)). A more substantial proportion of patients in

the RUX arm achieved higher than 50% improvement

from baseline in the individual TSS-C symptoms com-

pared with the HA arm, and only the difference in itchi-

ness was statistically significant (OR, 251; 95% CI,

110–571; P = 0.027). The median percentage change

from baseline symptoms was in favor of RUX at Week

16 and showed continued benefit at week 24 weeks and 48

weeks. The proportion of patients who achieved more than

50% improvement in the individual hyperviscosity or sple-

nomegaly-related symptoms was similar between the treat-

ment arms. The patients had no splenomegaly (0 in both

the groups) and had well-controlled hematocrit (mean

hematocrit in the RUX arm - 42.1% vs HA 43.7%).

Work Productivity And Activity Impairment

In RESPONSE 2, utilizing the WPAI scale, patients

reported improvement in work impairment, productivity,

and days missed due to symptoms compared to the BAT

where they experienced worsening of the same.

Adverse Events Potentially Affecting QoL

Themost common adverse events (AE) associatedwith RUX

were a headache (9–16%), fatigue (7–20%), dizziness, diar-

rhea, constipation, pruritus, and weight increase. An

increased incidence of Herpes zoster infection occurred in

patients on the RUX arm (7 (6.4%) vs 0 in the RESPONSE

trial, 1(1%) vs 0 RESPONSE- 2 trial, 1(0.5%) vs 0 in

RELIEF trial). Overall, the infection rate was also slightly

higher in the RUX arm. In the RESPONSE trial, the rate of

infections of any grade was 41.8% in the RUX group and

36.9% in the standard therapy group. In RESPONSE-2, 19

(25.6%) patients had an infection of any grade (cystitis,

influenza, nasopharyngitis, respiratory infection) compared

to 15 (20%) patients (influenza, nasopharyngitis, respiratory

infection) on BAT. Four patients in the RUX group and two

patients in the standard therapy group had newly diagnosed

non-melanoma skin cancer (basal cell or squamous-cell car-

cinoma) in the RESPONSE trial; all patients but one on

standard treatment had a history of skin cancer. Two patients

in the RELIEF trial developed squamous cell carcinoma

while on RUX. Finally, patients on RUX reported mild

elevations of total cholesterol and triglycerides.

Hematological AE was mostly graded 1–2 in all three

studies. Hematologic laboratory abnormalities primarily con-

sisted of mild anemia and thrombocytopenia with RUX.

Anemia and thrombocytopenia of any category were less

common in the RESPONSE-2 trial (14% and 3% respectively)

compared to the RESPONSE (43.6% and 24.5% respectively)

and RELIEF trials (37% and 9% respectively) trials.

Thromboembolic events occurred in one patient in the RUX

group versus six patients in the SOC group. In the RELIEF

trial, thromboembolic events occurred in two patients on the

RUX arm and in two patients on the HA arm. In the

RESPONSE trial, three patients on RUX progressed to mye-

lofibrosis, and one patient received a diagnosis of AML at day

56 after randomization. One patient in the SOC arm evolved to

myelofibrosis on day 101. Also, two patients assigned to

standard treatment received a diagnosis of myelofibrosis on

days 308 and 378 after crossover, and one progressed to AML.

In RELIEF, one patient in the RUX arm developed MF

transformation (on day 211, which was 24 days after the

final dose of RUX) and AML (on day 216, or 29 days after

the last RUX treatment).

Effect Of Ruxolitinib On QoL In PV
In the RESPONSE trial, according to the PGIC scale

patients on the RUX arm (67%) reported that their condi-

tion was “much improved” or “very much improved” at

Week 32 compared to the 13% on standard therapy.

On the EORTC QLQ-C30 scale, at Week 32 patients who

received RUX experienced improvements from baseline com-

pared to significant worsening in the SOC arm. Patients who

received RUX showed improvement in social, physical, role,

and cognitive functional scales from baseline at Week 32,

whereas patients who received standard therapy experienced

aworsening of thesemeasurements. In the emotional function-

ing subscale, the RUX group had a higher proportion of

patients who showed improvement. A more significant

Cingam et al Dovepress

submit your manuscript | www.dovepress.com

DovePress
Journal of Blood Medicine 2019:10386

Powered by TCPDF (www.tcpdf.org)

http://www.dovepress.com
http://www.dovepress.com


proportion of patients in the RUX arm compared with the

standard therapy arm (44% vs 9% respectively) achieved a

minimally significant difference (MID; ≥a 10-point improve-

ment from baseline) in global health status/QoL from baseline

at each post-baseline study visit through Week 32.

In the RESPONSE-2 trial, according to the PGIC scale

patients on the RUX arm, 83% reported that their condition

was “much improved” or “very much improved” at Week 32

compared to 14% on standard therapy.

At Week 80 PGIC scores remained similar in patients

originally randomized to RUX. On EQ-5D-5L, a higher pro-

portion of patients in the RUX group reported having no

problems in all five dimensions (mobility 52.7% vs 18.7%,

self-care 74.3% vs 29.3%, usual activities 59.5% vs 17.3%,

pain/discomfort 52.7% vs 12%, anxiety/depression 56.8% vs

18.7%). EQ-5D-5L scores did not change at 80 weeks

of RUX.

In the RELIEF trial, 48.1% of patients in the RUX arm

reported that their PV-related symptoms were “very much

improved” or “much improved” at week 16 compared to

30.4% in HA arm. (OR, 2.13; 95% CI, 0.98–4.65). Patients

in the HA arm were more likely to describe their symptoms as

“minimally improved” or “no change” (HA, 55.4%; RUX,

33.3%) (Figure 2).

Correlation Of PRO With JAK2 Allele

Burden
The RESPONSE trial evaluated the JAK2 allele burden.

At week 32, there was a −12.2% mean change compared

to a baseline (mean difference of −34.7%). The interpreta-

tion of this finding is limited, given that the allele burden

in the study was used for exploratory analysis and not for a

specific biomarker-related hypothesis.4

Discussion
Three RCTs have evaluated the impact of RUX on QoL

and PRO in adult patients with PV. Although symptom

burden is a very well recognized feature of MPNs, the first

publication of QoL and PRO in PV was not reported until

2007.25 Since then, multiple efforts have been made to

develop instruments to assess symptoms and functionality

in patients with MPNs.24,26,27

The MPN-SAF is the instrument validated for QoL and

PRO in myeloproliferative neoplasms. Originally consisting

of a 20-item tool, the instrument subsequently incorporated

27-item tools and evaluates ten symptoms. (MPN-SAF TSS;

MPN-10).28 This instrument is part of the regular assessment

of MPNs (NCCN guidelines V1.2019).

Figure 2 Histograms comparing ruxolitinib with standard therapy or hydroxyurea alone in RESPONSE at 32 weeks, RESPONSE at 28 weeks and RELIEF at 16 weeks. Graph

1 depicts proportion of patients who achieved a ≥50% reduction in the MPN-SAF TSS. The RELIEF study only reported the TSS- C (Cytokine symptoms). Graph 2 depicts

the proportion of patients who reported “very much” or “much improved” on the PGIC scale.

Abbreviations: TSS, Total Symptom Score; PGIC, Patient Global Impression of Change.
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In PV, constitutively activated JAK2 recruits signal

transducers and activators of transcription (STATs) to cyto-

kine receptors and hematopoietic factors leading to

chronic inflammation.29 Symptoms such as fatigue, early

satiety, night sweats, and itching belong to the cluster of

“cytokine symptoms” on MPN-SAF.24

Ruxolitinib is a potent kinase inhibitor of the JAK1/2-

STAT pathways leading to decreased expression of cytokines

and cell growth factors necessary for hematopoiesis.18,30 Other

JAK2 inhibitors share similar mechanisms of action and are

under evaluation in other myeloproliferative neoplasms.

In myelofibrosis, RUX is effective in reducing spleen size

and significantly improving the total symptom score according

to the modified Myelofibrosis Symptom Assessment Form

(MFSAF).31 More recently, fedratinib, a selective JAK2 inhi-

bitor, received FDA approval for the management of primary

or secondary myelofibrosis.32 Although fedratinib improved

symptom responses per TSS from baseline up to 24 weeks,33

no ongoing studies are evaluating its efficacy in PV.

An open-label, randomized Phase 2 study evaluated

momelotinib, a JAK1/JAK2 inhibitor in PV;34 the study

was terminated because of limited efficacy; momelotinib

did not change symptom burden per MPN-SAF TSS.

RESPONSE and RESPONSE 2 demonstrated the effi-

cacy of RUX in decreasing symptom burden in PV.

(Table 1) The authors proposed that the results from the

studies have real-life applications since the comparison

group was the best available therapy. However, an impor-

tant caveat is that the open-label design of RESPONSE

and RESPONSE 2 could not etermine statistical differ-

ences in PROs between arms. Additionally, the evaluation

of PRO in PV patients treated with RUX, who do not have

splenomegaly, will require further study. The effect of

RUX on PRO needs to consider other variables such as

age, gender, and leukemic transformation. The role of

PROs as a prognostic marker in PV and their correlation

with cytokine activity are also exciting options to consider

for further analyses.

Conversely, RELIEF did not show statistical differences

in PRO in the RUX arm compared to HA.23 Despite the

design limitations of the three studies, the current data

strongly supports the efficacy of RUX in PRO compared to

other conventional PV therapies (Figure 1).

The progressive incorporation of PROs in RCTs in

oncology is ongoing.35 Current clinical trials in PV include

PRO data in the efficacy assessment of MPNs (Table 3).

Table 3 Ongoing Clinical Trials In Polycythemia Vera Incorporating PRO In Efficacy Assessment

Title Clinical Trial

Identifier

PRO Instruments Phase Recruitment

Status

TGR-1202 + Ruxolitinib in Subjects With Myelofibrosis,

MDS/MPN, or Polycythemia Vera Resistant to

Hydroxyurea

NCT02493530 MPN-SAF TSS Phase I Recruiting

Expanded Treatment Protocol (ETP) of Ruxolitinib in

Patients With Polycythemia Vera Who Are Hydroxyurea

Resistant or Intolerant and for Whom no Treatment

Alternatives Are Available.

NCT02292446 MPN-SAF Phase III Completed

SAR302503 in Patients With Polycythemia Vera or

Essential Thrombocythemia

NCT01420783 MPN-SAF Phase II Completed

Low Dose Interferon Alpha Versus Hydroxyurea in

Treatment of Chronic Myeloid Neoplasms (DALIAH)

NCT01387763 EORTC QLQ C-30 and MPN-

SAF

Phase III Active, not

recruiting

The Benefit/Risk Profile of AOP2014 in Low-risk Patients

With PV (Low-PV)

NCT03003325 Functional Assessment of cancer

Therapy-Anaemia (FACT-An)

and MPN-SAF TSS

Phase II Recruiting

Idasanutlin Monotherapy in Patients With Hydroxyurea-

Resistant/Intolerant Polycythemia Vera

NCT03287245 MPN-SAF TSS

EORTC QLQ-C30

PGIC

Phase II Recruiting

KRT-232 Compared to Ruxolitinib in Patients With

Phlebotomy-Dependent Polycythemia Vera

NCT03669965 MPN-SAF TSS

EORTC-QLQ-C30

Phase II Recruiting
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The data regarding the benefit of RUX versus standard

treatment in HA intolerance/resistant PV is limited. The

effect of MPN treatments in PRO and QoL needs confir-

mation with large-scale and long-term studies.

Interventions directed to improve PRO in MPNs would

provide a better understanding of symptoms, optimize

therapy selection, and increase patient survival.

Conclusion
RUX in PV patients who are intolerant or resistant to HA

is associated with significantly decreased symptom bur-

den. HA is an effective cytoreductive agent, but its effect

PRO is primarily limited to pruritus control. PRO and QoL

assessments are an integral part of the evaluation and

treatment of MPNs, and patients with PV on RUX will

experience improvements in PRO in addition to improving

hematological parameters.
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