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Abstract

Ruxolitinib is beneficial in patients with myelofibrosis (MF) and polycythemia vera (PV). Information on ruxolitinib adher-
ence is scant. The Ruxolitinib Adherence in Myelofibrosis and Polycythemia Vera (RAMP) prospective multicenter study
(NCT06078319) included 189 ruxolitinib-treated patients. Patients completed the Adherence to Refills and Medications Scale
(ARMS) and Distress Thermometer and Problem List (DTPL) at the earliest convenience, after registration in the study, and
at later timepoints. At week-0, low adherence (ARMS > 14) and high distress (DT >4) were declared by 49.7% and 40.2% of
patients, respectively. The main reason for low adherence was difficult ruxolitinib supply (49%), intentional (4.3%) and unin-
tentional (46.7%) non-take. In multivariable regression analysis, low adherence was associated to male sex (p =0.001), high
distress (p <0.001), and treatment duration > 1 year (p =0.03). Over time, rates of low adherence and high distress remained
stable, but unintentional non-take decreased from 47.9% to 26.0% at week-48. MF patients with stable high adherence/low
distress were more likely to obtain/maintain the spleen response at week-24. Low adherence to ruxolitinib represents an
unmet clinical need that require a multifaceted approach, based on reason behind it (patients characteristics and treatment
duration). Its recognition may help distinguishing patients who are truly refractory and those in need of therapy optimization.
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Introduction

Myelofibrosis (MF) is a Philadelphia-negative myelopro-
liferative neoplasm (MPN) characterized by splenomegaly,
systemic symptoms, blood cell abnormalities and a tendency
to develop thrombotic/hemorrhagic complications and evo-
lution into Acute Myeloid Leukemia (AML), resulting in
significantly reduced survival expectation [1-3].

Polycythemia Vera (PV) is a classical MPN characterized
by an abnormally elevated red blood cell production caused
by the acquisition of somatic mutations in the JAK2 gene,
which drives the normal erythropoiesis and myelopoiesis.
Like MF, PV is burdened by important systemic symptoms
and reduced quality of life. Also, PV has an increased risk
of thrombosis and evolution into post-PV MF and/or AML
[4-T7].
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Ruxolitinib is a JAK1/2 inhibitor indicated in MF patients
with splenomegaly and/or symptoms and in PV patients who
are resistant or intolerant to hydroxyurea. The registrative
COMFORT studies proved clear superiority in spleen and
symptoms responses over control arms for MF patients
[8-10]. RESPONSE studies showed the efficacy of ruxoli-
tinib in controlling hematocrit, leukocyte and platelet count,
in PV patients with or without splenomegaly, after hydrox-
yurea failure [11, 12].

The efficacy of ruxolitinib is based on continuous admin-
istration, as a ruxolitinib discontinuation syndrome, charac-
terized by rapid re-expansion of splenomegaly and symp-
toms, is observed in MF when the drug is stopped [13].
Additionally, the discontinuation of ruxolitinib in PV usually
lead to increase of hematocrit values and re-occurrence of
systemic symptoms [14].

It is known that there is a dose-response effect in rux-
olitinib-treated patients, with doses lower than 10 mg twice
daily being associated with lower responses in MF [15].
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Poor adherence may increase treatment failure [16] ad it
was recently observed that around one third of the MF patients
report an inadequate adherence to ruxolitinib [17]. However,
there is dearth of evidence-based data on the role adherence
to ruxolitinib therapy in the wider MPN patient population.

The “Ruxolitinib Adherence in Myelofibrosis and Poly-
cythemia Vera” (RAMP) multicenter prospective study was
designed to evaluate the incidence of low adherence to rux-
olitinib therapy, and the factors associated with it, including
the psychological distress. Also, the modification over time
of self-reported adherence and distress were monitored and
correlated with spleen responses in MF patients.

Materials and methods
Study design

The RAMP study (NCT06078319) included MF and PV
patients diagnosed between January 1985 and December 2021
in 9 academic Hematology Centers (Appendix). Centers col-
lectively submitted the requested clinical, laboratory infor-
mation and results of self-reported questionnaires. The total
number of medical files was reported by each center by data
input into an electronic database after de-identification of the
patients with an alphanumeric code to protect personal privacy.

Data collected included patient demographics, instruc-
tion, medications, clinical/laboratory tests at diagnosis and
during follow-up, type of therapies, death and causes of
death. Any treatment decision was at the physician’s discre-
tion independently from participation to this study. After
the first data entry, the follow-up information was revised.

Patients completed the validated Adherence to Refills and
Medications Scale (ARMS) [18] and Distress Thermometer
and Problem List (DTPL) [19] at the earliest convenient time
after registration in this study (i.e., week-0), irrespective
of the date of ruxolitinib start. In no patient week-0 cor-
responded to the first ruxolitinib intake. ARMS and DTPL
evaluations were repeated at week 4, 8, 12, 24 and 48.

The ARMS consists of 12 items rated on a four-point Lik-
ert scale ranging from 1 (never) to 4 (always). Lower scores
indicate better adherence. Eight questions investigate more
specifically intentional (Q2, QS5, Q6, Q7) or non-intentional
(Q1, Q4, Q8 and Q10) non-adherence, while four questions
investigated logistical (Q3, Q9, Q12) or financial (Q11)
aspects of drug supply.

The ARMS questionnaire has already been used in pre-
vious studies of patients with hematologic malignancies
receiving chronic therapies, showing the value of this meas-
ure in capturing adherence to therapy in these settings [20].

Patients were asked to describe the magnitude of emo-
tional distress they had experienced in the last week by
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indicating, on a visual analogue scale (a drawn thermom-
eter), a number ranging from 0 (no emotional distress/stress)
to 10 (maximum emotional distress/stress). From 4 to 6 a
moderate level of distress is detected, finally from 7 to 10 the
distress is high [21]. Patients are also asked to indicate which
of the problems, presented in a problem list and grouped
in 5 categories (practical, relational, emotional, spiritual,
physical-functional), have been predominant [19, 22].

Definitions

MF and PV were diagnosed according to the 2016 WHO
classification [23]. MF risk category was assessed at week-0
according to the DIPSS [24]. Spleen response was evaluated
in patients with MF as defined by the IWG-MRT criteria
[25]. Patient-reported symptoms were evaluated by the vali-
dated MPN10-Total Symptoms Score (TSS) [26].

Different ARMS cut-off values have been used in dif-
ferent cohorts to categorize patients according to low and
high adherence [27-29]. For the purpose if this study, the
cut-off value of 14 was selected as it was the mean ARMS
score in our cohort. The DT cut-off value of 4 was chosen
to distinguish patients with high or low distress, according
to standard definition [21].

Ethical aspects

The RAMP was an academic study performed in accordance
with the guidelines of the IRBs of the participating centers and
the standards of the Helsinki Declaration. All patients provided
written informed consent. The promoter of this study was the
IRCCS Azienda Ospedaliero-Universitaria S. Orsola-Mal-
pighi, Bologna, which obtained the approval by the Area Vasta
Emilia Centro (AVEC) Ethics Committee (Approval file num-
ber: 1064/2020/0ss/AOUBo). The study was also approved by
the local Ethics Committee of participating Centers.

Statistical analyses

Statistical analysis was performed at the biostatistics labora-
tory of the MPN-Unit, IRCCS Azienda Ospedaliero-Univer-
sitaria S. Orsola-Malpighi, Bologna.

Continuous variables were summarized by their median
and range, while categorical variables by count and frequency
(%) of each category. ARMS and DT scores were summa-
rized by their mean and standard deviation (SD). Association
between categorical variables was tested by the x 2 test.

To assess factors associated with low adherence and
high distress, the following week-0 variables selected on
the basis of clinical plausibility, were explored using a
logistic regression model: sex, age > 70 years, MF diag-
nosis (vs PV), intermediate-2/high DIPSS risk (vs inter-
mediate-1/low risk), TSS > 20, palpable spleen, presence
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of caregiver, professionally active, low educational
level, high distress, low adherence, need for concomi-
tant therapies, intake of > 6 tablets/day excluding ruxoli-
tinib, > 1 year from start of ruxolitinib to week-0.

Regressors associated respectively with low adherence and
distress with p < 0.05 in univariate analysis (UVA), were jointly
tested in a multivariable analysis (MVA) in a linear logistic
regression model. In addition, by univariate Cox proportional
hazards models, we evaluated associations between death/
discontinuation and week-0 low adherence and high distress.

Variations in spleen response rates between week-0
and week-24 in patients with MF were assessed using the
McNemar test.

For all tested hypotheses, two-tailed p-values < 0.05
were considered significant. All statistical analyses were
performed using STATA Software, 15.1 (StataCorp LP,
College Station TX, USA).

Results
Study population
Between June 2020 and May 2022, 189 patients completed

at least one ARMS and DTPL test. Out of 189, 141 patients
had a MF, and 48 had a PV. Patients’ characteristics are

summarized in Table 1. Interestingly, median TSS was com-
parable across the two diseases with around 25% of MF and
PV patients having a TSS > 20.

The first questionnaire was completed within 1 year
from ruxolitinib start in 127 patients (67.2%), and therefore
evaluated early adherence to ruxolitinib. In the 62 (32.8%)
patients who entered the study after more than one year of
ruxolitinib therapy, late adherence was evaluated. During
the 48-week observation time, 8 patients discontinued rux-
olitinib and 10 died. Thirty-two (16.9%) patients refused to
fill the questionnaires and dropped out of the study at various
times. Patient disposition is summarized in Supplemental
Fig. 1.

Overall, 138 (73%) patients, defined “full-completers”,
completed all tests from week-0 to week-48. The percent-
age of “full completers” was slightly higher in PV (38/48,
79.2%) than in MF (100/141, 70.9%).

Basic patients’ information

At week-0, a preliminary questionnaire was administered to
all patients to collect key social information. Overall, 46.5%
of the patients declared to have a low level of education
(middle school or lower) (Supplemental Table 1).

Notably, 80.4% of patients received other drugs besides
ruxolitinib, and 94 (49.7%) were taking more than 6 tablets

Table 1 Characteristic at first administration of the ARMS/DTPL questionnaires

Characteristic at week-0 PV (n. 48, 25.4%) MF (n. 141, 74.6%) p-value
Male sex, no. (%) 31 (64.6%) 81 (57.5%) 0.39
Age (years), median (range) 65.7 (37-84) 71.1(33.7-88.9) 0.008
> 65 years, no. (%) 26 (54.2%) 102 (72.3%) 0.02
> 70 years, no. (%) 17 (35.4%) 78 (55.3) 0.02
Median time on ruxolitinib, years (range) 2.57 (0.5-13.4) 2.4 (0.05-13.1) 0.9
Median time from diagnosis to w0, years (range) 9.8 (0.3-28.9) 3.6 (0.1-26.7) <0.001
> 1 year from ruxolitinib start, no. (%) 40 (83.3%) 110 (78.0%) 0.43
Palpable Spleen
median cm below left costal margin (BLCM), median (range) 0 (0-8) 3 (0-30) <0.001
Spleen> 10 cm BLCM, no. (%) 0 24 (17.0%) 0.002
BMI, median (range) 26 (19.5-37) 24 (16-35.5) 0.002
Hemoglobin, median (range), g/dL. 13.8 (9.2-16.2) 11.6 (6.4-17.6) <0.001

Platelet count, median (range), X 10°/L

Leukocyte count, median (range), X 10°/L

TSS, median (range)

TSS > 20, no. (% on 152 available)

Peripheral blasts, median (range), %

Spleen response, no. (% on 141 MF evaluable patients)

Main reason for ruxolitinib start in PV patients, no. (%)
Intolerance to hydroxyurea

Resistance to hydroxyurea

381 (122-1539) 314 (42-1425) 0.06
9.3 (3.7-29.2) 10.55 (3.1-92.5) 0.1
27 (0-70) 26 (0-100) 0.84
10 (25%) 31 (28.4%) 0.68
0 0 (0-10) 0.007
n.a 65 (46.1)

22 (45.8%) n.a

26 (54.2%) n.a

PV polycythemia vera, MF myelofibrosis, BMI body mass index, T'SS total symptom score, n.a. not applicable
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per day (ruxolitinib excluded). However, almost all rec-
ognized the importance of correct ruxolitinib intake for
improving their health status. Finally, being followed at all
times by a fixed team of hematologists was found to be criti-
cal in generating a satisfactory patient-doctor relationship.

Ruxolitinib adherence at week-0

At week-0, the mean ARMS was 14.35 (SD, 2.02). Over-
all, 94 (49.7%) patients declared a low adherence (ARMS
score > 14).

Table 2 shows the main differences in patients’ responses
to the 12-ARMS items, according to low or high adherence
to ruxolitinib.

Considering the 94 patients who reported a low adherence
at week-0, the main reason for low adherence was attributed
to difficult ruxolitinib supply process (46 patients, 48.9%),
as demonstrated by high scores in Q3 and Q12. However,
many patients (44 patients, 46.8%) reported mainly an unin-
tentional non-take. Accordingly, intentional low adherence
was rare and reported only by 4 (4.3%) patients.

Notably, among the 42 patients who responded to for-
get to take ruxolitinib sometimes, often, or always (Q1), 24
(57%) also reported that the reason behind such forgetfulness
was the twice-daily administration of the drug (Q10).

Globally, the percentage of patients declaring a low adherence
was comparable in PV (54.2%) and MF (48.2%) (p=0.48). How-
ever, considering only the 4 questions related to unintentional
low adherence, this was more frequent in the PV cohort, where
17 out of 26 PV patients (65.4%) declared an unintentional low
adherence (vs 27 out of 68 MF patients, 39.7%, p=0.03).

In UVA, low adherence was associated to male sex
(p=0.003), high levels of distress (p=0.006), duration
of ruxolitinib therapy > 1 year (1.94, p=0.03). In MVA,
all variables maintained their significance (male sex,
p=0.001; high distress, p <0.001; duration of ruxolitinib
therapy > 1 year, p=0.04) (Fig. 1A).

Considering only MF patients, a low adherence was asso-
ciated to male sex (OR:3.6, 95%CI:1.29-5.12, p=0.001) and
high distress (OR:3.4, 95%CI:1.27-4.31, p=0.002).

In PV patients, low adherence was associated to low edu-
cational level (OR:3.7, 95%CI:1.05-13.24, p=0.04).

Psychological distress at week-0

At week-0, the mean DT score was 3.18 (SD, 2.87). Con-
sidering the cut-off value of DT >4, 76 patients (40.2%)
had a high distress. The percentage of patients with high
distress was comparable in PV (41.7%) and MF (39.7%)
(p=0.81).

In UVA, high distress was associated to female sex
(p=0.007), TSS>20 (p=0.008) and low adherence
(p=0.007). In MVA, female sex (p=0.03), TSS >20
(p=0.01), low adherence (p =0.006), were confirmed as
risk factors for high distress (Fig. 1B).

Overall, 4.5% of the patients reported only emotional
problems, 28.5% only physical and 55.9% both. Patients with
high distress differed from patients with low distress mainly
in emotional and physical problems (Supplemental Table 2
and Supplemental Fig. 2).

Table 2 Responses to ARMS items according to high or low adherence at week 0

Questions LOW-ADH (94) HIGH-ADH (95)
Score=1 Score >2 Score=1 Score >2
1. How often do you forget to take your medicine? 58 (61.7%) 36 (38.3%) 89(93.7%) 6(6.3%)
2. How often do you decide not to take your medicine? 88 (93.6%) 6 (6.4%) 94 (98.9%) 1(1.1%)
3. How often do you forget to get prescriptions for your medicine? 91 (96.8%) 3 (3.2%) 95 (100%) O
4. How often do you run out of medicine? 88 (93.6%) 6 (6.4%) 92 (96.8%) 3 (3.2%)
5. How often do you skip a dose of your medicine before you go to the doctor? 90 (95.7%) 4 (4.3%) 94 (98.9%) 1(1.1%)
6. How often do you miss taking your medicine when you feel better? 93 (98.9%) 1(1.1%) 95 (100%) O
7. How often do you miss taking your medicine when you feel worse? 92 (97.9%) 2 (2.1%) 94 (98.9%) 1(1.1%)
8. How often do you miss taking your medicine when you are careless? 60 (63.8%) 34 (36.2%) 90(94.7%) 5(5.3%)
9. How often do you change the dose of your medicines to suit your needs? 91 (96.8%) 3 (3.2%) 92 (96.8%) 3 (3.2%)
10. How often do you forget to take your medicine when you are supposed to take it more 66 (70.2%) 28 (29.8%) 95 (100%) O

than once a day?

11. How often do you put off refilling your medicines because they cost too much money?
12. How often do you plan ahead and refill your medicines before they run out?*

94 (100%) 0
74 (78.7%) 20 (21.3%)

95 (100%) 0
86 (90.5%) 9 (9.5%)

For the sake of clarity, patients who responded “never” (score 1) were isolated from patients who reported to have non-complete adherence

sometimes (score 2), often (score 3), or always (score 4)

“For question 12 was used the reverse-code
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Fig. 1 Week-0 characteristics A UNIVARIATE MULTIVARIABLE
associated with low adherence : OR (95% 1) P OR(95% 1) P
(A) and high distress (B) Male sex : . 251(1.38-456)  0.003 32(159-646)  0.001
High levels of distress 1 ° 234(1.27-431) 0.006 3.5(1.86-7.69) <0.001
Ruxolitinib therapy >1 year 4 : Ps 1.94(1.04-3.61) 0.03 2(1.10-4.52) 0.04
Age >70 years _:L.—< 1.26(0.71-2.24) 0.42
MF diagnosis 4 ._{_.—‘ 1.27(0.66-2.44) 0.48
INT2/High DIPSS ._..:_. 0.82(0.43-1.56) 0.54
1852204 i 1.01(0.49-2.08) 0.97
Palpable Spleen — 115(063-213) 065
Presence of caregiver - p—:0—< 1.07(0.59-1.92) 0.83
Professionally active 4 r—’jl—c 0.76(0.39-1.48) 0.42
Low educational level r—:—o—‘ 1.49(0.83-2.68) 0.18
Other therapies 4 : * 1.88(0.88-4.00) 0.10
Tablets 26/day Hofiﬂ 0.79(0.44-1.40) 0.42
Increased probability of Low adherence
UNIVARIATE MULTIVARIABLE
B : OR (95% C1) P OR (95% Cl) P
Female sex ' . 2.28(1.26-4.15)  0.007 2.30(1.10-4.76) 0.03
Low adherence 4 1 * 2.28(1.26-4.13) 0.006 2.9(1.34-5.81) 0.006
Ruxolitinib therapy >1 year 4 ._._1_< 0.76(0.36-1.50) 0.40
Age >70 years 4 ,_:L. 1.17(0.65-2.1) 0.59
MF diagnosis 4 ._d|—< 0.92(0.47-1.8) 0.81
INT2/High DIPSS 4 ._:.. 1.13(0.59-2.16) 0.72
TSS 220 : ° 2.7 (1.30-5.66) 0.008 2.6(1.21-5.62) 0.01
Palpable Spleen 4 —— 1.03(0.55-1.92) 0.93
Presence of caregiver - »—}o—« 1.12(0.61-2.04) 0.72
Professionally active - »—0—;—« 0.60(0.30-1.20) 0.15
Low educational level 4 »—:0—« 1.10(0.60-1.97) 0.77
Other therapies|  +—@—+—— 0.73(0.35-1.54) 0.41
Tablets 26/day 4 ’—:"—‘ 1.14(0.63-2.06) 0.67

Adherence and distress over time

Adherence and distress over time were evaluated in the 138
full-completers. The percentages of patients with low adher-
ence (Fig. 2A) and high distress (Fig. 2B) mildly fluctu-
ated during the observation time, ranging between 49.3% to
56.5% and between 37.7% to 44.2%, respectively.

Looking separately at the 3 categories of questions
(intentional, unintentional, refill process) among patients
who reported low adherence at each timepoint, the per-
centage of patients who reported unintentional non-take
decreased from 47.9% to 26.0% over time. No consistent
changes were observed in the other 2 categories of reasons
for non-adherence (Supplemental Fig. 3 and Supplemental
Table 3).

A total of 51 (36.9%) patients always reported a low
adherence through the study. Stable low adherence was
more frequent in PV (52.6% vs 31% in MF, p=0.02). In
UVA, stable low adherence was associated to male sex
(OR:3.64, 95%CI:1.69-7.90, p=0.001), PV diagnosis

Increased probability of High Distress

(OR:2.47,95%CI:1.15-5.3, p=0.02), high distress (OR:2.0,
95%CI1:1.0-4.0, p=0.05). In MVA, male sex (OR:4.6,
95%CI:2.0-10.5, p<0.001) and high distress (OR:3.2,
95%CI:1.44-7.04, p=0.004) maintained statistical sig-
nificance. Considering MF and PV patients separately, sta-
ble low adherence was associated only to male sex in MF
(OR:3.5, 95%CI:1.39-9.0, p=0.008) and to low educational
level in PV (OR:6.3, 95%CI:1.63-24.5, p =0.008).

A total of 31 (22.5%) patients always reported a high dis-
tress, comparably in MF and PV (p=0.83). In MF patients,
TSS >20 (OR:3.34, 95%CI:1.35-8.30, p =0.009) was asso-
ciated with a stable high distress.

Correlation between adherence, distress, outcome,
and spleen response in MF patients

Among the 18 patients who discontinued ruxolitinib
(n=238) or died (n=10) during the 48-week observation
time, 17 had a diagnosis of MF. Week-0 low adherence
(p=0.14) and high distress (p =0.66) were not associated
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Fig.2 Percentages of 138 “full A
completers” that declared to —

have a low adherence (A) and
a high distress (B) overall and 56.5% — — 55.8%
: i iseas 53.6% — — —
according to disease type 52.2%
50.7% —
49.3%
63.2%
57.9% 57.9%
55.3% 55.3%
52.6%
0 (baseline) 4 8 12 24 48
@ All patients [PV patients B MF patients
B
44.2% - 43.5%
[ 50.0% ]
39.9%
YT 37.7% 38.4% 38.4%
[44.7%
[42.1% [421% [42.1%
0 (baseline) 4 8 12 24 48
All patients OPV patients B MF patients

with subsequent ruxolitinib discontinuation or death.
Patients reporting low adherence and high distress at
both week-0 and 4 had a slightly higher probability of
ruxolitinib discontinuation or death in the following
weeks with respect to other patients (HR:1.59, 95%
CI:0.44-5.81; p=0.48).

Overall, 61 MF patients always declared a high
adherence through week-0 to week-24. At week-0, 26

patients (42.6%) had a spleen response. At week 24,
36 MF patients had maintained or achieved the spleen
response, while 25 had lost or failed to obtain the spleen
response (p =0.02). Analogously, among the 69 MF
patients always declaring a low distress, the probability
of maintaining or achieving spleen response was higher
(p=0.04) (Table 3).

Table 3 Changes in the rates of

- - - Status Worsened response  Improved Status p*
spleen response in patients with S
stable high adherence and low response
distress Week 0 (n. 61) Week 24
Spleen response in  no 35 (57.4%) n.a 13 25 (41.0%) 0.02
patients with sta-  yes 26 (42.6%) 3 na 36 (59.0%)
ble HIGH-ADH
Week 0 (n. 69) Week 24
Spleen response no 36 (52.2%) n.a 10 28 (40.6%) 0.04
in patients with  yes 33 (47.8%) 2 na 41 (59.4%)

stable LOW-DT

*P-value of McNemar test assessing the variations of spleen response rates between week 0 and week 24
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Discussion

In this study, almost half of the patients reported low adher-
ence to ruxolitinib. This percentage slightly fluctuated dur-
ing the 48-week observation period and, of the 138 full-
completers, 36.9% consistently reported low adherence. This
finding is surprising in its magnitude, as the immediate and
dose-dependent beneficial effect of ruxolitinib has always
suggested a priori near-optimal adherence in most patients.
Indeed, ruxolitinib discontinuation may evoke a clinically
significant discontinuation syndrome [13]. However, similar
findings of low adherence had already been reported in the
prospective “ROMEI” study [17].

This study also identified some risk factors for low adher-
ence, including male gender, prolonged (> 1 year) therapy
with ruxolitinib, and high levels of psychological distress.
Chronic therapies are often associated with reduced com-
pliance and therefore require closer patient monitoring
[30]. Notably, 40.2% of patients had a high level of dis-
tress at week-0, consistently reported by 22.5% of patients
at all timepoints. Female gender and high symptom burden
(TSS >20) at week-0 were found to be the main factors asso-
ciated with high distress.

These data are consistent with the low quality of life that
characterizes all MPN patients, regardless of disease type
[31-34]. Accordingly, at week-0 we observed no difference
distress and TSS values between the two diseases, highlighting
how PV patients started on ruxolitinib can have debilitating
symptoms as in MF. The reasons for high distress were mainly
related to physical problems, most of which were a direct con-
sequence of the hematological cancer, especially in MF.

High distress and low adherence were found to be corre-
lated. The association between distress and reduced patient
self-care including lower medication adherence was observed
in other chronic diseases but was never demonstrated in MPNSs.
This finding may support the importance of integrating psy-
chological support into the management of MPN patients [35].

The main reason for low adherence was the difficulty in
obtaining ruxolitinib. While high-cost drugs are dispensed
free of charge in Italy, patients have to collect ruxolitinib
from the hospital pharmacy every 28 days after a personal-
ized electronic request from the treating hematologist. This
system, while ensuring a tightly controlled drug supply, may
be difficult to manage for some patients. In PV, low adher-
ence was also more frequent in patients with low levels of
education [36]. These findings suggest that providing appro-
priate support and information to patients according to their
health literacy and socioeconomic status may be crucial to
improve adherence and reduce distress [37, 38].

Notably, low adherence was unintentional in most
cases, and among patients who reported missing doses,
the majority attributed this oversight to the twice-daily
administration of ruxolitinib. Overall, this is aligned with
other reports showing that multiple daily administrations
may reduce patient compliance [39]. However, the per-
centage of patients reporting unintentional low adher-
ence tended to decrease over time. Random variation in
these percentages cannot be ruled out. However, both the
increased focus of the hematologist on adherence and the
serial administration of the questionnaires over time may
have had a beneficial impact on patient compliance, reduc-
ing unintentional low adherence.

We observed a significant association between stable
levels of low adherence/high distress and reduced spleen
responses in MF. The promotion of adherence to ruxoli-
tinib and the amelioration of the psychological conditions
of MF patients may therefore become a crucial clinical
endpoint, since they correlate with better responses, which
ultimately lead to more favorable outcome [15]. Accord-
ingly, poor adherence has been associated with increased
treatment failure in many diseases, with serious social and
economic consequences [16].

We acknowledge the limitations of this study, mainly
the self-reported nature of the questionnaires used for the
first time in a cohort of MPN patients, the relatively small
number of patients included and the different timing of
the first ARMS/DTPL assessment. However, these patients
were all prospectively followed in dedicated hematology
centers and homogeneously treated with ruxolitinib, and
the drop-out rate was relatively low for a long-term obser-
vational study including patients with chronic malignan-
cies and high disease burden.

To the best of our knowledge, this is the first prospec-
tive study evaluating adherence to ruxolitinib and psycho-
logical distress over a 48-week period, reported by patients
using the distress thermometer alongside the ARMS-scale
[18, 21].

We show that low adherence to ruxolitinib repre-
sents an unmet clinical need that requires a multifaceted
approach based on patient characteristics including gen-
der, health literacy, symptom burden, disease type and
treatment duration. Correct assessment of adherence
may be relevant to clinical practice, as it may differenti-
ate truly refractory MF patients from those in need of
therapy optimization. Strategies to address system and
organizational barriers and to improve patient awareness
and cooperation are warranted.
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