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Abstract

Interferon-based therapies, such as ropeginterferon alfa-2b have emerged as promising disease-modifying agents for myelo-
proliferative neoplasms (MPNs), including essential thrombocythemia (ET). Current ET treatments aim to normalize hema-
tological parameters and reduce the thrombotic risk, but they do not modify the natural history of the disease and hence, have
no impact on disease progression. Ropeginterferon alfa-2b (trade name BESREMi®), a novel, monopegylated interferon
alfa-2b with an extended administration interval, has demonstrated a robust and sustained efficacy in polycythemia vera (PV)
patients. Given the similarities in disease pathophysiology and treatment goals, ropeginterferon alfa-2b holds promise as a
treatment option for ET. The ROP-ET trial is a prospective, multicenter, single-arm phase III study that includes patients
with ET who are intolerant or resistant to, and/or are ineligible for current therapies, such as hydroxyurea (HU), anagrelide
(ANA), busulfan (BUS) and pipobroman, leaving these patients with limited treatment options. The primary endpoint is a
composite response of hematologic parameters and disease-related symptoms, according to modified European Leukemi-
aNet (ELN) criteria. Secondary endpoints include improvements in symptoms and quality of life, molecular response and
the safety profile of ropeginterferon alfa-2b. Over a 3-year period the trial assesses longer term outcomes, particularly the
effects on allele burden and clinical outcomes, such as disease-related symptoms, vascular events and disease progression.
No prospective clinical trial data exist for ropeginterferon alfa-2b in the planned ET study population and this study will
provide new findings that may contribute to advancing the treatment landscape for ET patients with limited alternatives.
Trial registration EU Clinical Trials Register; EudraCT, 2023-505160-12-00; Registered on October 30, 2023.

Keywords Myeloproliferative neoplasms (MPNs) - Essential thrombocythemia (ET) - Ropeginterferon alfa-2b - ROP-ET -
Phase III - Disease modification

Introduction

Recognized for their potential for disease modification,
interferon-based therapies have gained recognition in mye-
loproliferative neoplasms (MPNs), a group of rare blood
cancers [1]. Pegylated interferon alfa has shown good toler-
ability and efficacy in achieving hematologic remission in
polycythemia vera (PV) patients [2—7] and to reduce or elim-
inate the need for phlebotomy [5, 7]. In addition to its ability
to induce hematologic responses, pegylated interferon alfa
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triggers molecular remission by suppressing JAK2-driver
mutation-carrying cells [2, 5, 7]. Robust and durable results
were observed after long-term treatment [8, 9], coinciding
with significantly less fluctuations in response and improved
event-free survival compared with hydroxyurea (HU) or best
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available treatment, with risk events defined as thromboem-
bolic events, disease progression, or mortality. Furthermore,
some studies showed that sustained treatment with interferon
alfa is associated with normalization of the bone marrow
histopathology [10] and decreased risk of myelofibrosis, as
compared to HU or phlebotomy alone [11]. This reflects
the disease modifying activity of interferons through selec-
tive targeting of JAK2-mutated hematopoietic stem cells to
induce exit from quiescence and promote terminal myeloid
differentiation, resulting in the depletion of JAK2-mutant
cells [12, 13].

Ropeginterferon alfa-2b, a unique formulation of
pegylated interferon, is characterized by its favorable
safety profile, long-term tolerability and convenient dosing
schedules. Ropeginterferon alfa-2b was approved under the
tradename BESREMIi® in 2019 in Europe and in 2021 in
US for the treatment of PV. Given the overlapping disease
pathophysiology, clinical symptoms and treatment goals,
ropeginterferon alfa-2b has emerged as a promising treat-
ment option for other MPNs, especially essential thrombo-
cythemia (ET) [14-16].

Approved treatments for ET, such as hydroxyurea (HU)
and anagrelide (ANA), efficiently normalize hematological
parameters, specifically platelet (HU and ANA) and white
blood cell counts (HU), aiming to reduce the risk of vascu-
lar events [17, 18]. Due to teratogenic, carcinogenic, and/or
potential leukemogenic risks HU and ANA may have limited
suitability for specific patient subgroups. HU carries a high
risk of non-melanoma skin cancer, a concern amplified by its
often decades-long treatment course and patients with car-
diovascular diseases or risk factors should be cautious with
ANA due to potential cardiac side effects [19]. Alkylating
agents such as busulfan (BUS) and pipobroman are effec-
tive cytoreductive options with availability in only a limited
number of European countries and, owing to their leukemo-
genic potential, these agents are primarily considered sec-
ondary choices for elderly ET patients who are unresponsive
or intolerant to other cytoreductive agents [20]. Importantly,
none of these treatments possesses disease-modifying capa-
bilities, thereby not addressing the risk of disease progres-
sion to secondary myelofibrosis or acute myeloid leukemia.
Furthermore, resistance and/or intolerance to current treat-
ments can occur in approximately 20-25% of patients with
ET [21, 22]. Additionally, specific patient groups, such as
younger patients are ineligible for available therapies due to
contraindications because of potential teratogenic, carcino-
genic, and leukemogenic risks (including HU, ANA, BUS).
As a result, a significant portion of patients with ET are
unable to receive available therapies, whether due to treat-
ment failures, contraindications, or other safety concerns and
are left with no approved treatment alternatives.

Therefore, the aim of this multicenter, prospective, single
arm phase III trial is to provide evidence for ropeginterferon

@ Springer

alfa-2b in the effective and safe management of ET patients
lacking treatment options due to intolerance, resistance,
and/or contraindications. The primary objective of this trial
is to evaluate the capability of ropeginterferon alfa-2b to
control abnormal hematologic parameters, disease-related
symptoms and vascular risk, while controlling malignant
mutation-carrying clones, thereby potentially slowing the
neoplastic progression of the disease.

Methods
Study design and objectives

The ROP-ET trial is a multicenter, prospective, single-arm
phase III trial designed to assess the use of ropeginterferon
alfa-2b in the treatment of ET patients, who are intolerant,
resistant, and/or not eligible for other cytoreductive treat-
ments. The estimated total study duration per patient is a
maximum of 36 months. This includes a 12-month period
for primary analysis and a further 24 months to gather
long-term data on efficacy and safety. Participating cent-
ers are listed in Table S1 (see Supplementary Informa-
tion). The primary objective of the study is to assess the
disease response rates of ropeginterferon alfa-2b in ET
patients, defined by the modified ELN criteria as dura-
ble (for at least 3 months) peripheral blood count remis-
sion (platelets (PLTs) <400 x 10°/L and white blood cells
(WBC) < 10 x 10%/L), absence of hemorrhagic or throm-
botic events and disease progression, durable improvement
and non-progression in disease-related signs, and durable
symptoms improvement based on the Myeloproliferative
Neoplasm Symptom Assessment Form Total Symptom
Score (MPN-SAF TSS). The secondary objectives include
to further assess the efficacy of ropeginterferon alfa-2b in
terms of disease response, symptom improvement, vascular
events, disease progression, and quality of life (QoL). Addi-
tionally, the study aims to evaluate the efficacy of ropeginter-
feron alfa-2b with regard to disease modification, defined
by a sustained decline in mutant allele burden of the driver
mutations JAK2, CALR, or MPL. Safety and tolerability of
ropeginterferon alfa-2b is planned to be assessed in the study
population throughout the entire study duration.

Study population

The inclusion and exclusion criteria for this study are out-
lined in Table 1. Major eligibility criteria include male or
female patients aged 18 or older diagnosed with ET accord-
ing to WHO 2016 criteria [23]. The diagnosis is to be con-
firmed by a bone marrow biopsy not more than 5 years old.
The study focusses on patients who require cytoreductive
treatment but are intolerant, resistant to, and/or ineligible for
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Table 1 Eligibility criteria for

ROP-ET study

all locally approved cytoreductive therapies for the treatment
of ET, such as HU, ANA, BUS, and pipobroman. Resistance
or intolerance to HU should be documented according to
the modified ELN criteria [24]. Resistance or intolerance

Inclusion criteria

Exclusion criteria

—_

Informed consent

Age> 18 years

ET diagnosis (WHO 2016 criteria) with a bone marrow biopsy test
result not more than 5 years old

Need for cytoreductive treatment and documented resistance/intol-
erance to, and/or ineligibility for all cytoreductive therapies locally
registered for the treatment of ET in the EU (i.e., HU, ANA, BUS,
and pipobroman) §

If patient received any prior cytoreductive treatment for ET, the
washout period between the last dose of treatment and the first
dose of study drug must be at least 14 days, or longer. (If washout
period was not completed at first day of patients screening, wash-
out may be done after obtaining ICF during the 28-day screening
phase)

. Interferon treatment-naive

. Adequate hepatic function defined as bilirubin <1.5 x ULN,
prothrombin time (INR) <1.5 x ULN, albumin > 3.5 g/dL, alanine
aminotransferase <2.0 x ULN, aspartate aminotransferase <2.0 x
ULN at screening

HADS score 0-7 on both subscales

Patient with HADS score of 8-10 inclusive on either, or both, of
the subscales may be eligible following psychiatric assessment
that excludes clinical significance of the observed symptoms in the
context of potential treatment with an interferon alfa.

W

El

e

-~

o o

§ Patients resistant/intolerant to HU must have documented
resistance/intolerance as defined by modified ELN criteria [24],
whereby at least one of the following criteria is met:

o Platelet count > 600 x 10%/L at >2 g/day (or >2.5 g/day if patient
body weight> 80 kg) or maximally tolerated dose if <2 g/day or at
maximum dose per local practice after at least 3 months of HU
o Platelet count > 400 x 10°/L and WBC count < 2.5 x 10%/L at any
dose and any duration of HU
o Platelet count > 400 x 10°/L and Hb < 10 g/dL at any dose and any
duration of HU
o Presence of HU-related toxicities at any dose and any duration of
therapy (e.g. leg ulcers, mucocutaneous manifestations, pneumoni-
tis, or HU-related fever)

Patients resistant/intolerant to ANA, BUS or pipobroman must
meet one of the following criteria:

o Patient designated as non-responder according to the primary
efficacy endpoint of this protocol (modified ELN criteria) after at
least 3 months of treatment with the recommended dosing defined
in SmPC or local practice
o Presence of treatment-related toxicities at any dose and any dura-
tion of therapy

Patients ineligible for HU, ANA, BUS or pipobroman with con-
traindications as defined by locally available SmPC or designated
as such by investigator due to benefit-risk concerns

1. Any patient requiring a legally authorized representative

2. Any hypersensitivity to interferon alfa or to any of the
drug excipients

3. Pre-existing thyroid disease, if not in remission or not
controlled with conventional treatment

4. Existence of, or history of severe psychiatric disorders,
particularly severe depression, suicidal ideation or
suicide attempt

5. Severe cardiovascular disease (i.e. uncontrolled hyper-
tension, congestive heart failure (> NYHA class 2),
serious cardiac arrhythmia, significant coronary artery
stenosis, unstable angina) or recent stroke or myocardial
infarction or pulmonary hypertension

6. Patients with diabetes mellitus that cannot be effectively
controlled by medicinal products

7. History or presence of autoimmune disease (excluding
well-controlled Hashimoto’s disease)

8. Immunosuppressed transplant recipients

9. Concomitant treatment with telbivudine

10. Decompensated cirrhosis of the liver (Child-Pugh B
or C)

11. End stage renal disease (GFR < 15 mL/min)

12. Symptomatic splenomegaly (per the investigator’s
judgement)

13. Patients with any other significant medical conditions
that, in the opinion of the investigator, would compro-
mise the results of the study or may impair compliance
with the requirements of the protocolq

14. Use of any investigational drug <4 weeks prior to the
first dose of study drug, or ongoing effects/symptoms
due to prior administration of any investigational agent

15. HADS score of 11 or higher on either, or both, of the
subscales, and /or development or worsening of the
clinically significant depression or suicidal thoughts

16. Pregnant patients, breastfeeding patients or females
of childbearing potential not willing to comply with
contraceptive requirements

q including but not limited to:

e History of any malignancy within 5 years (except stage
0 chronic lymphocytic leukemia, basal cell, squamous
cell, and superficial melanoma)

o Infections with systemic manifestations (e.g. bacterial,
fungal, or HIV, except HBV and/or HCV, at screening)
e Evidence of severe retinopathy (e.g. cytomegalovirus
retinitis, macular degeneration) or clinically relevant
ophthalmological disorder (due to diabetes mellitus or
hypertension)

e History of alcohol or drug abuse within the last year

ANA Anagrelide; BUS, Busulfan, ET Essential Thrombocythemia, GFR Glomerular Filtration Rate,
HADS Hospital Anxiety and Depression Scale, HBV Hepatitis B virus, HCV Hepatitis C virus, Hb Hemo-
globin, HIV Human immunodeficiency virus, HU Hydroxyurea, /CF Informed consent form, /NR Interna-
tional Normalized Ratio, NYHA New York Heart Association, SmPC Summary of Product Characteristics,

ULN Upper Limit of Normal, WBC White Blood Cell

to ANA, BUS, or pipobroman is defined based on the non-
responder status according to the primary efficacy endpoint
of the study protocol or by the presence of treatment-related
toxicities. Patients are considered ineligible for HU, ANA,
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BUS, or pipobroman due to contraindications according to
locally available product information or due to investigator-
assessed benefit-risk concerns. Additionally, patients must
be interferon-treatment naive, and if they have received prior
cytoreductive treatment, a washout period of at least 14 days
or longer is required.

Study drug

Ropeginterferon alfa-2b will be administered as a subcuta-
neous injection every two weeks for up to 36 months at a
dose of 125 pg per injection. The dose may be adjusted to
250 or 500 pg every two weeks only if optimal hematologic
response is not achieved after 3 months or after 6 months,
respectively. Treatment may be interrupted, or the dose
reduced in case of drug-related toxicity or intolerance. After
12 months, dosing frequency may be adjusted to every four
weeks at the discretion of the investigator. Low-dose aspirin
(75-100 mg/day) may be given, unless contraindicated.

Study assessments

The estimated total study duration per patient is maximum

36 months, which includes 12 months for primary analy-
sis. Detailed study procedures can be found in the SPIRIT
figure (Fig. 1). Patient visits will be scheduled every two
weeks in the first two months, followed by visits every 3
months until month 12, and visits every 6 months thereaf-
ter. Disease response assessments will be performed every
3 months in the first year of treatment, and every 6 months
in the second and third year of treatment. Primary efficacy is
evaluated at 12 months and includes assessments of periph-
eral blood counts (PLT and WBC; performed by a central
laboratory), ET-related hemorrhagic or thrombotic events,
disease progression (i.e. transformation into PV, post-ET
myelofibrosis, myelodysplastic syndrome or acute leuke-
mia), disease-related signs (splenomegaly) and MPN-SAF
TSS. Quantitative measurements of JAK2, CALR, and MPL
allelic burden will be undertaken by a central laboratory
every 6 months. The assessment of safety will include moni-
toring of vital signs, clinical safety laboratory tests, physical
examinations, ECG evaluation, ECOG performance status,
ocular examination, and adverse events.

Outcomes

The primary efficacy endpoint of the study will assess the
rate of disease response at month 12, utilizing modified cri-
teria established by a consensus of the working group com-
prising the European LeukemiaNet (ELN) and International
Working Group-Myeloproliferative Neoplasms Research and
Treatment (IWG-MRT) [25]. Disease response for the pri-
mary efficacy endpoint will be defined as follows: (i) durable
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peripheral blood count remission (PLTs <400 x 10%/L and
WBCs < 10 x 10°/L) lasting for at least 3 months, (ii)
absence of hemorrhagic or thrombotic events and disease
progression, (iii) durable improvement or non-progression
in disease-related signs, and (iv) durable symptom improve-
ment or maintenance of non-progression based on the MPN-
SAF TSS. Progression of disease-related signs is defined as
the conversion from asymptomatic to symptomatic spleno-
megaly or a clinically relevant progression of spleen size at
the discretion of the investigator. The definition of symptom
improvement or maintenance of non-progression is based on
changes from baseline MPN-SAF TSS with changes defined
as follows: for baseline scores > 20, a 10-point score reduc-
tion; for baseline scores inclusive of 15-19, a 5-point score
reduction; for baseline scores inclusive of 10-14, a score
decrease to <10 points; and for a baseline score < 10, the
score stays < 10. Secondary endpoints include response rates
according to the modified ELN criteria at months 9, 18, 24,
30, and 36, longitudinal changes in response rates over 12
months, additional response analyses (e.g. time and duration
of first disease response or first peripheral blood count remis-
sion response), occurrence of thromboembolic and bleed-
ing events and disease progression, assessment of QoL and
symptomatic improvement (assessed using the EQ-5D-5 L
questionnaire and the MPN-SAF TSS, respectively), change
of inflammation markers (CRP, pentraxin 3, GRO-a, EGF)
and cytokines (BLC, M-CSF, eotaxin-2, and TIMP-1) and
change of JAK2, CALR, or MPL allelic burden over time. As
an exploratory aspect of the study, patients have the option to
participate in a sub-study focused on neutrophil extracellular
traps (NETs) marker testing. The purpose of this sub-study
is to investigate the impact of ropeginterferon alfa-2b on
plasma NETs and its association with thrombotic events,
and the measurement will include the assessment of circu-
lating cell-free DNA (as a non-specific marker of NETs)
and citH3-DNA complexes (as a specific marker of NETSs).

Adverse events are graded according to Common Termi-
nology Criteria for Adverse Events (CTCAE; version 5.0)
and captured throughout the study.

Sample size

Based on previous studies using ELN response criteria for
disease response assessment [4, 26] and the proposed inclu-
sion and exclusion criteria, a response rate of at least 40%
for ropeginterferon alfa-2b in the overall population is antici-
pated. To achieve a level of precision of 10%, the estimated
sample size for the primary endpoint analysis is 93 patients.
Assuming a 20% dropout rate, a total of 117 patients will be
enrolled in the study to ensure that 93 patients remain evalu-
able for primary endpoint assessment at 12 months. The two
subgroups of interest are patients below the age of 45 and
cytoreductive treatment resistant/intolerant patients. Assuming
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Fig. 1 Schedule of enrolment

STUDY PERIOD

and assessments (SPIRIT 2013

Enrolment

Allocation Post-allocation Close-out

Figure). T1: Baseline assess-

TIMEPOINT
ments, start of treatment, T2: 2 ©

-T1 0 T: T2 Ts T Ts Te-13 Month 36

wks after treatment start, T3: 4 ENROLMENT:

wks after treatment start, T4: 6
wks after treatment start, T5: 8

Eligibility screen

wks after treatment start, T6-13: Informed consent

3,6,9,12, 18, 24, 30, 36 months

after treatment start; *except Allocation

T6; **except T6 and TS8. Abbre-

viations: CALR, Calreticulin; INTERVENTIONS:

EQ-5D-5L, EuroQol 5-Dimen-

N . Ropeginterferon alfa-2b
sions 5-Levels; HADS, Hospital

Anxiety and Depression Scale; . d_Afi_EtSSMENTS: "
. . leqaical nistory,
JAK2, Jal’ll.IS Klpase 2; MPL, Demographics
Myeloproliferative Leukemia
Virus Oncogene; MPN-SAF Hematology (PLT, WEC) X X X
TSS, Myeloproliferative Neo- Disease-related signs (spleen)
plasm Symptom Assessment and disease progression X X*

(vascular events, disease

Form Total Symptom Score; transformation)

PLT, Platelet; WBC, White
Blood Cell

Questionnaires (MPN-SAF
TSS, EQ-5D-5L, HADS)

Blood test (CALR, MPL and
JAK2 allelic burden, Inflammation
markers)

Adverse events and other
safety variables

40% response rate and approximately 47 patients evaluable for
primary endpoint assessment at 12 months in each subgroup,
level of precision will be 13.5%.

Statistical analysis methods

The statistical analysis of this clinical trial will adhere to
the guidelines outlined in ICH E9, Statistical Principles for
Clinical Trials [27]. A finalized statistical analysis plan will
be developed prior to study start (i.e. inclusion of the first
patient). For continuous data, the descriptive statistics include
the number of cases, mean, standard deviation, median, lower
quartile (Q1), upper quartile (Q3), minimum, and maximum.
Statistical analyses will be performed using Statistical Analysis
System (SAS®) software, version 9.4 or higher (SAS Institute,
NC, USA).

The primary efficacy endpoint is the durable disease
response rate at month 12. An interim analysis of the 12-month
primary endpoint is planned to be performed after the last
patient had reached month 12. The number and percentage of
patients with a durable disease response at month 12 will be
calculated, and the 95% confidence interval for the rate will be
estimated using the Clopper-Pearson method. The median and
95% confidence interval of the time-to-event end points will
be estimated using the Kaplan—-Meier method. For response
assessment, patients prematurely discontinuing due to safety
or efficacy reasons before the time-point of interest will be
considered non-responders. Subgroups of interest are prede-
fined and include patients below the age of 45 and cytore-
ductive treatment resistant/intolerant. Additional subgroup

and sensitivity analyses will have exploratory character and
will be defined in all details in the statistical analysis plan. All
safety data will be analyzed descriptively. Adverse events will
be categorized by system organ classes and preferred terms as
defined by the MedDRA dictionary and will be graded using
CTCAE v.5.0. Descriptive statistics will be calculated for the
number of occurrences, the number of patients, and the inci-
dence of various types of adverse events, summarised by its
seriousness, severity, and relationship to the drug.

Discussion

Interferons are well established in the management of

patients with PV and are commonly used off-label in the
treatment of other MPNs, especially ET [28-34]. Cur-
rent guidelines recommend interferon alfa as first- and
second-line treatment in high-risk ET patients as well
as in younger patients, including those who are pregnant
or planning pregnancy [35-37]. Meta-analyses of large
cohorts of patients with ET reveal that interferon alfa
exhibit high clinical efficacy with an overall response
rate (ORR) exceeding 80% and with approximately 60%
achieving complete hematologic remission (CHR) [38,
39]. In addition, treatment of ET with interferon alfa
induces a molecular response in 42% of patients (95% CI:
31-52%) [39] and a significant improvement in myelofi-
brosis-free survival [40], suggesting that, much like in PV,
interferons hold the potential for disease modification in
patients with ET.
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In patients with ET switching from other cytoreduc-
tive therapies, clinical evidence confirms the efficacy and
safety of pegylated interferon as second- or third-line ther-
apy option, as summarized in Table 2. Toxicity-related
discontinuation rates ranged from 11 to 28% in stud-
ies reporting discontinuation rate due to adverse events
among ET patients [4, 26, 41-43]. Overall, an ORR in
the ranges of 69-100% and 54-78% were observed based
on hematologic response and composite hematologic and
symptoms response, respectively. Of note, the variability
in response rates to interferon for ET arises from using
various formulations (peg-IFN-a-2a/b, ropeg-IFN-a-2b),
broad inclusion criteria (new and pretreated patients)
and varied response criteria definitions. While providing
promising clinical evidence for ropeginterferon alfa-2b
in treating patients with ET, including those who have
undergone and/or failed prior cytoreductive therapies,
available studies, however, have several limitations. Most
are from single or a few academic centers, involve small
participant numbers, have short follow-up periods (up to 2
years), or are retrospective in design. Assessments of clini-
cal outcomes such as vascular events, disease progression,
symptom relief, and improvements in quality of life were
not frequently conducted in these studies. Yacoub et al.
reported that in response to interferon therapy patients
experienced significant improvements in MPN-related
symptoms, notably in fatigue, dizziness, numbness and
tingling, and weight loss [4]. Furthermore, the impact of
interferon on mutational burden was assessed in only a few
studies [2, 4, 26, 43] with observed molecular response
rates of 37% for JAK2V617F and 42% for CALR allele
burden [2, 43] and longitudinal evaluations showing a
reduction in JAK2V617F variant allele frequency from
30.5 to 8.3% over 4 years and 18.1% after 8 years [26].
Of note, these analyses are mostly based on results from a
subset of patients only, depending on sample availability
and baseline mutational status.

Larger, prospective studies are warranted in cohorts
of patients who require cytoreductive therapy but lack
alternative treatment options, focusing particularly on
the impact of interferon alfa on molecular response
and disease modification, validating preliminary find-
ings and elucidating potential clinical significance.
Ropeginterferon alfa-2b is currently being studied in
ongoing trials for the treatment of ET: The Surpass-ET
trial (NCT04285086) focuses on high-risk ET patients
that are resistant or intolerant to HU [48], while the
Exceed-ET trial (NCT05482971) includes treatment-
naive as well HU and ANA pretreated patients. In
addition to enrolling cytoreductive treatment resistant
and intolerant patients, the ROP-ET trial distinctively
includes those who are ineligible or contraindicated for
approved therapies, thereby addressing a critical gap in

@ Springer

the currently available care and treatment of ET patients.
Ongoing trials, similar to the ROP-ET trial, plan the
primary endpoint analysis after 12 months. Additionally,
for the Exceed-ET trial there is an extension of up to 3
years for responding patients [49], while the ROP-ET
trial is designed with a 3-year treatment duration for all
enrolled patients. As demonstrated in pivotal trials that
contributed to the approval of ropeginterferon alfa-2b for
PV [9, 50] as well as a recently published clinical trial
[6], response to pegylated interferon alfa deepens with
longer treatment duration and hence, a significant treat-
ment duration is necessary to achieve disease response,
particularly on a molecular level. The planned treatment
duration in the ROP-ET trial allows to evaluate long-
term outcomes and a comprehensive assessment of the
treatment impact on clinical and molecular response.
Maintaining patients on treatment for a sufficient time
to achieve possible disease modification necessitates a
dosing regimen that is well-tolerated. Notably, the high-
est treatment-related discontinuation rates for pegylated
interferon alfa occur during the initial treatment phase
[2, 9, 26]. Our dosing strategy, therefore, adopts a low
starting dose (125 pg) that is anticipated to be an effec-
tive and well-tolerated maintenance dose for the major-
ity of patients, as evidenced by platelet response [7] and
long-term tolerability [8]. If the desired disease response
(CHR) is not achieved, an individualized dose escalation
to 250 or 500 pg can be employed, reinforcing that these
higher doses are alternative strategies for poor respond-
ers and not a target for all. This low-dose run-in concept
has led to the approval of ropeginterferon alfa-2b by
EMA and FDA and is confirmed by recently published
study results from other investigators, ensuring improved
drug tolerability (with discontinuation rates at or below
10%), while achieving a timely and favorable therapeutic
response [7, 50, 51].

Chronic inflammation is a hallmark characteristic of
MPNs and plays a significant role in disease progression
[52-54]. In addition, inflammatory cytokines in MPN
patients are involved in the interplay between inflammation
and thrombosis, the so-called MPN thromboinflammation.
JAK2V617F, the most prevalent mutation in ET, has been
shown to activate not only erythrocytes and platelets, but
also granulocytes. Specifically, activation of neutrophils
leads to an increased NETSs generation [55, 56], which are
extracellular net-like structures containing DNA, proteases
and enzymes, such as myeloperoxidase and neutrophil
elastase. Data regarding NETosis in MPNs and its asso-
ciation with thrombotic events are conflicting [57] and no
comprehensive analysis is available investigating the impact
of interferon alfa therapy on NETosis in a large cohort of
ET patients [55, 56, 58, 59]. Hence, the ROP-ET trial is
designed to assess the effects of ropeginterferon alfa-2b
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on cytokine profiles and NET markers in ET patients with
the goal to explore and better understand the relationship
between these markers and thrombotic events.

In summary, the ROP-ET trial is a multicenter, prospec-
tive, single-arm phase III trial in ET patients with highly
limited treatment options for whom ropeginterferon alfa-2b
represents a promising cytoreductive therapy with proven
long-term safety and tolerability. The primary objective is
to assess the safety of ropeginterferon alfa-2b in ET patients
with resistance, intolerance and/or ineligibility to currently
available therapies and to demonstrate its ability to regulate
abnormal hematologic parameters and disease symptoms
while depleting malignant driver mutation-carrying clones,
thereby altering the natural progression of the disease.

Supplementary Information The online version contains supplemen-
tary material available at https://doi.org/10.1007/s00277-024-05665-4.
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