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Aim: Patients with polycythemia vera (PV), a rare and chronic blood cancer, are at a higher risk
for thromboembolic events, progression to myelofibrosis, and leukemic transformation. In 2021,
ropeginterferon alfa-2b-njft (BESREMi®) was approved in the US to treat adults with PV. The purpose
of this study is to estimate the cost-effectiveness of ropeginterferon alfa-2b-njft, used as a first- or
second-line treatment, for the treatment of patients with PV in the US. Materials & methods: A Markov
cohort model was developed from the healthcare system perspective in the United States. Model inputs
were informed by the PROUD-PV and CONTINUATION-PV studies and published literature. The model
population included both low-risk and high-risk patients with PV. The model compared ropeginterferon
alfa-2b-njft used either as first- or second-line versus an alternative treatment pathway of first-line
hydroxyurea followed by ruxolitinib. Results: Over the modeled lifetime, ropeginterferon alfa-2b-njft
provided an additional 0.4 higher quality-adjusted life years (QALYs) and 0.4 life-years with an added
cost of $60,175, resulting in a cost per QALY of $141,783. The model was sensitive to treatment costs,
the percentage of patients who discontinue hydroxyurea, the percentage of ropeginterferon alfa-2b-
njft users who switch to monthly dosing, the percentage of ropeginterferon alfa-2b-njft users as 2nd
line treatment, and the treatment response rates. A younger patient age at baseline and a higher
percentage of patients with low-risk disease improved the cost-effectiveness of ropeginterferon alfa-
2b-njft. Conclusion: Ropeginterferon alfa-2b-njft is a cost-effective treatment option for a broad range
of patients with PV, including both low- and high-risk patients and patients with and without prior
cytoreductive treatment with hydroxyurea.

Plain language summary

What is the article about? This research analyzed the costs and benefits of a therapy called
ropeginterferon alfa-2b-njft used to treat patients with polycythemia vera (PV), which is a rare type of
blood cancer.

How was the research carried out? A model was created that compared ropeginterferon alfa-2b-njft used
either as the first or second therapy option for patients with PV versus an alternative treatment pathway
without ropeginterferon alfa-2b-njft. The data from randomized clinical trials and from real-world sources
were included. The model followed patients from treatment initiation through their lifetime and tracked
blood clot events and disease progression. Patients who experienced blood clots or disease progression
had higher risk of death, higher healthcare costs, and lower health-related quality of life. The lifetime
total costs, years alive, and quality-adjusted life years (QALYs) were compared between the alternative
treatment pathways.

What were the results? Over a lifetime, the model showed that patients who received ropeginterferon
alfa-2b-njft had more years alive (0.4), and higher QALYs (0.4), and higher cost (360,175). Weighing the
additional costs versus the additional QALY gains results in a cost per QALY of $141,783.

What do the results mean? The results suggest the benefits of treatment with ropeginterferon alfa-2b-
njft outweigh the costs for a broad range of patients with PV.
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Polycythemia vera (PV) is a rare, chronic, and life-threatening blood cancer and type of myeloproliferative neoplasm
(MPN) that affects approximately 160,000 people in the US 11. PV occurs when hematopoietic progenitor cells
acquire somatic mutations, primarily /AK2 V617F, leading to proliferation and an excess of myeloid blood cells [2,3].
Patients with PV are at risk for disease progression to myelofibrosis (post-PV MF) or transformation to blast phase
(MPN-BP) which is akin to acute myeloid leukemia [4-6], both of which are associated with poor prognosis. Within
10 years of diagnosis, an estimated 10% of patients with PV progress to post-PV MF and 2-9% experience leukemic
transformation to MPN-BP [4,7]. In patients with MPNs whose disease undergoes leukemic transformation, a
median survival of 3.6 months is expected [8].

In addition to the risk of progression, patients with PV are at an increased risk for arterial and venous throm-
boembolic events (TEs) which are associated with higher mortality, lower quality of life, and higher healthcare
costs [9-12]. Real-world data from a large, prospective registry of patients with PV in the US reported a 4-year mor-
tality rate over 10% with approximately a third of deaths due to thrombotic complications [13]. In a retrospective
analysis of US claims data, healthcare costs for patients with PV were three- to four-times higher among patients
who experienced a TE versus those who did not [12]. Treatment guidelines have focused on regular monitoring of
blood counts to reduce the risk of thrombosis as well as symptom management through the use of aspirin and
phlebotomies, and for some patients, cytoreductive therapy [14].

For patients with PV who are at low risk for TEs — those under 60 years of age and no prior thrombosis — regular
phlebotomies with aspirin alone may be sufficient to manage disease. However, phlebotomies may not maintain
the target hematocrit levels of <45% associated with lower risk of TEs, and frequent phlebotomies can negatively
impact patients quality of life. Patient-reported symptom burden has been reported to persist despite control of
blood counts, including symptoms that may be due to iron deficiency (15,16]. Furthermore, younger patients with
PV, who are often classified as low-risk and not routinely treated with cytoreductive therapies, remain at higher risk
of mortality compared with the general population [17].

For high-risk patients and those who are not managed well with aspirin and phlebotomy alone, cytoreductive
therapy may be given, which is often hydroxyurea (HU) although it is not approved by the US Food and Drug
Administration (FDA) for the treatment of PV. However, patients treated with HU may continue to need regular
phlebotomies and remain at risk for TEs. Among patients treated with HU, the 3-year risk of TE is higher among
those with 3 or more phlebotomies per year versus 0—2 phlebotomies per year (20.5 vs 5.3%) [18], although this
relationship has not been confirmed in randomized clinical trials [19]. In addition, resistance and intolerance to HU
has been documented in 11% and 13% of patients and is associated with higher risk of disease progression and
death [20]. For adults who have had an inadequate response to or are intolerant of HU, ruxolitinib (RUX) may be
considered as a treatment option [21].

In 2022, the National Comprehensive Cancer Network (NCCN) updated their treatment guidelines to include
ropeginterferon alfa-2b-njft (BESREMi®) as a treatment option for patients with both low- and high-risk PV [14],
and in 2023, the NCCN updated the guidelines to indicate that ropeginterferon alfa-2b-njft is a preferred
treatment regimen for both low- and high-risk PV [221. Ropeginterferon alfa-2b-njft is a purposely-designed,
monopegylated, long-acting interferon that was approved by the US FDA in November 2021 for the treatment
of adults with PV [23]. Ropeginterferon alfa-2b-njft has demonstrated safety and efficacy in studies including both
low- and high-risk patients and patients with and without prior cytoreductive treatment with HU [24-2¢). In the
Phase 3, randomized, controlled, open-label stcudy PROUD-PV and its expansion study, CONTINUATION-PV,
ropeginterferon alfa-2b-njft demonstrated high rates of CHR and higher hematologic and molecular responses
compared with treatment with HU observed starting after 2 years of treatment [26,27]. After 3 years of treatment,
67 of 95 (71%) patients who received ropeginterferon alfa-2b-njft achieved CHR versus 38 of 74 (51%) patients
who received HU [26,27]. Molecular response after 3 years based on JAK2 allele burden was 66% versus 27% for
patients who received ropeginterferon alfa-2b-njft and HU, respectively [26,27].

PV is a chronic blood cancer that requires lifelong therapy which can prevent or delay negative clinical outcomes
but is also associated with additional costs to payers and patients. Therefore, it is important to assess the value of
any new treatments that are introduced to understand the relative benefits and costs. The purpose of this study
is to estimate the cost—effectiveness of ropeginterferon alfa-2b-njft, used as a first- or second-line treatment, for
the treatment of patients with PV in the US based on the evidence from the PROUD/CONTINUATION-PV
studies.
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Figure 1. Model Structure.
CHR: Complete hematologic response; MF: Myelofibrosis; MPN-BP: Myeloproliferative neoplasms in blast phase; PV:
Polycythemia vera; TE: Thromboembolic event; 1L: First-line; 2L: Second-line; 3L: Third-line.

Methods

Overview & structure

A Markov cohort model was developed (Figure 1) with six health states to estimate the cost—effectiveness of
ropeginterferon alfa-2b-njft used as first- or second-line treatment for patients with PV from the perspective of
the US healthcare system. Results were presented over a lifetime horizon to reflect the long-term consequences of
treating PV. The model used one-year cycles, and costs and quality-adjusted life years (QALYs) were discounted at
3% per year. The model was developed using Microsoft Excel 2016 (WA, USA).

The model compared ropeginterferon alfa-2b-njft used either as first- or second-line versus an alternative
treatment pathway of first-line HU followed by RUX (HU/RUX). The comparator of HU followed by RUX was
selected in order to reflect clinical practice guidelines and RUX’s labeled indication for the treatment of PV in
adults who have had an inadequate response to or are intolerant of HU [14,21]. Patients receiving ropeginterferon
alfa-2b-njft followed a treatment pathway of either (a) first-line ropeginterferon alfa-2b-njft followed by HU and
finally RUX (ropeginterferon alfa-2b-njft/HU/RUX) or (b) first-line HU followed by ropeginterferon alfa-2b-njft
and then RUX (HU/ropeginterferon alfa-2b-njft/RUX). Based on the baseline patient characteristics from the
PROUD-PV trial, 65% of the patients in the ropeginterferon alfa-2b-njft cohort followed the ropeginterferon alfa-
2b-njft/HU/RUX treatment pathway and 35% followed the HU/ropeginterferon alfa-2b-njft/RUX treatment
pathway in this model [26].

Patients entered the model on their initial treatment and without complete hematologic response (CHR). During
every year in the model, a proportion of patients discontinue their initial treatment and are switched to their next
line of treatment. In addition, a proportion of patients experienced a TE each year, and those who recovered
moved to the Post-TE health state. Patients on treatment, including those who have experienced a TE, were at
risk for progression to post-PV MF or transformation to MPN-BP. Patients with post-PV MF were also at risk for
MPN-BP. The patients who progressed to post-PV MF or MPN-BP discontinued their PV treatment, and it was
assumed that they subsequently received treatment for post-PV MF or MPN-BD, respectively. At any time in the
model, a proportion of patients on treatment achieved CHR. These patients were at lower risk for progression to
post-PV MF but otherwise followed the same clinical course as patients who did not achieve CHR. Patients could
transition to death from any health state.

Population

The model population was comprised of 22.7% low-risk and 77.3% high-risk patients with PV based on the
baseline characteristics from a large, prospective registry of patients with PV in the US [28). Patients in the low-risk
group were assumed to start in the model at age 49.7 years based on the population in the LOW-PV study [24]
and patients in the high-risk group were assumed to start in the model at age 60 years based on the definition
of high risk. Given these characteristics, the starting age for the cohort entering the model was 58 years. It was
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assumed that 61% of the model population required 8 phlebotomies per year at baseline, which was reflective of
the PEGINVERA study [25].

Clinical inputs

The probability of achieving CHR for ropeginterferon alfa-2b-njft and HU was based on the CHR rates observed
in PROUD/CONTINUATION-PV [26]. For RUX, the CHR rates were taken from the RESPONSE trial [29].
Twenty four percent of patients had complete hematological remission at week 32, which was used for the year 1
CHR rate in the model, and 38% of these patients were reported to progress after 5 years. The model assumed
a constant decline in response between year 1 and year 5. For all treatments, the year 5 CHR rates were carried
forward for the remainder of the model time horizon.

The annual risk for a first TE while undergoing treatment with ropeginterferon alfa-2b-njft (1.0%) and HU
(1.2%) was based on 5-year results from PROUD/CONTINUATION-PV [27]. The annual risk for a 1st TE for
treatment with RUX (3.1%) was based on a meta-analysis of RUX studies [30]. After the first TE, patients were
at a higher risk for experiencing a subsequent TE, which was applied to the treatment-specific TE risks [31]. The
additional TE risk remained constant for the remainder of the model time horizon, irrespective of the number of
TEs.

The risk of post-PV MF was time-dependent based on a recent analysis of US data [321, patients with post-PV MF
were at a constant risk for transformation to MPN-BP [5]. For patients who achieved CHR, the risk of progression
to post-PV MF was 61% lower based on a recent publication estimating the impact of achieving CHR (31,321. The
risk for transformation to MPN-BP was constant based on a recent meta-analysis of outcomes among patients on
HU which did not indicate that the risk of MPN-BP changed over time [5].

The model incorporated age-specific background mortality with additional mortality risks for TE (relative risk
vs no TE), post-PV ME, and MPN-BP [5,8,11]. Based on recent evidence that suggested life expectancy for patients
with PV can be similar to the general population [32], the base-case model assumed the background mortality for
patients with PV was the same as the general population. The base-case model included a higher risk of mortality
among patients who experienced TEs. However, given the improvements in treatment and management of TEs, a
scenario analysis explored the effect of no excess mortality after patients experience TEs.

The annual discontinuation rates for ropeginterferon alfa-2b-njft and HU were 16.5% and 12.6% respectively,
as reported in PROUD/CONTINUATION-PV [26]. The model assumed that treatment discontinuation did not
depend on current line of treatment, treatment history, or risk stratification based on the lack of data to suggest
otherwise. Based on clinical guidelines, RUX was considered a last-line treatment and as such, the model did not
allow patients to discontinue RUX once they received RUX in the treatment pathway.

Cost inputs & resource use

The wholesale acquisition costs (WAC) of the treatments were taken from RedBook [33]. Ropeginterferon alfa-2b-
njft was assumed to be self-administered every two weeks by subcutaneous injection. The initial treatment with
ropeginterferon alfa-2b-njft included a one-time cost for training and administering treatment, using HCPCS
Code 96372 to estimate physician fee costs [34]. Based on ropeginterferon alfa-2b-njft’s product label 23], patients
on ropeginterferon alfa-2b-njft who achieved CHR for a model cycle (1 year) subsequently switched to a monthly
dosing schedule. For HU, dosing was assumed to be 2,000 mg daily. RUX was assumed to be administered 10 mg
twice daily [21].

In addition to treatment costs, patients who did not achieve a CHR were assumed to have 8 phlebotomies per
year based on the results of the PEGINVERA trial where patients received a median of 2 phlebotomies in the
3 months prior to PV screening [25]. The cost of phlebotomy was estimated using the Centers for Medicare and
Medicaid Services (CMS) Physician Fee Schedule for 2022.

The annual cost of TE, both the first and recurrent, reflected the total cost of management from a payer
perspective. It was assumed that the post-TE annual costs were equivalent to the TE annual costs, which were
incurred for the remainder of the model time horizon or until death [12]. The annual costs of post-PV MF and
MPN-BP were based on US claims analyses (35]. All costs were adjusted to USD 2022 using the Medical CPL.

Utility inputs
The base health state utilities reflected age-specific US population norms using EuroQol 5-Dimension 5-Level
(EQ-5D-5L) 361 A disutility of -0.117 was applied to patients on treatment who did not achieve CHR [37]. Given
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the lack of data, no utility decrement was applied to patients who received a phlebotomy and as discussed, is a
limitation to this study. This assumption was explored in a scenario analysis using a decrement of -0.0003 based
on data coming from a recent study assessing quality of life related to infusions administered to patients with
hemophilia A [38]. Patients with a TE were given a disutility of -0.038 in the cycle when the TE occurred (39] and
patients with post-PV MF were given a disutility of -0.152 (37).

Analyses
Results were expressed in terms of total and incremental costs, life-years, and QALYs. The incremental cost—
effectiveness ratio (ICER), calculated as the difference in total costs divided by the difference in QALYs, was
compared with a threshold of $150k/QALY to determine the cost—effectiveness of ropeginterferon alfa-2b-njft.
As noted above, two scenario analyses were explored: one where there is no added risk for death from TE
(i.e., relative risk of death from TE = 1), and a second additional scenario analysis using a disutility of -0.0003 for
phlebotomies. One-way sensitivity analyses varied the input parameters by +/- 20%. To facilitate the interpretation
of results from the one-way sensitivity analysis, the net monetary benefit (NMB) was reported using a willingness
to pay (WTP) threshold of $150k/QALY 0. NMB was calculated as NMB = AQALY x WTP — A Cost, where
A signifies the difference between the ropeginterferon alfa-2b-njft and comparator. A positive NMB implies that
ropeginterferon alfa-2b-njft was cost-effective at the WTP threshold. In addition, probabilistic sensitivity analyses
varying all input parameters simultaneously were conducted using 5,000 samples. Probability distributions and the
range of sampled values from the probabilistic sensitivity analyses were included in Table 1.

Result

Base case results for PV population

The base case cost—effectiveness results are shown in Table 2 below. Over a lifetime time horizon, the total costs
of treatment with HU/RUX were $1,873,157 and $1,933,332 for treatment with ropeginterferon alfa-2b-njft
when 65% of the ropeginterferon alfa-2b-njft cohort used ropeginterferon alfa-2b-njft as first-line and 35% as
second-line, a difference of $60,175. The total QALYs for HU/RUX were 14.8 and 15.2 for ropeginterferon
alfa-2b-njft, resulting in a gain of 0.4 incremental QALYs when treating with ropeginterferon alfa-2b-njft. Total
life years with HU/RUX were 21.2, and 21.5 with ropeginterferon alfa-2b-njft, an incremental gain of 0.4 LYs.
The incremental cost—effectiveness ratio (ICER) was $141,783 indicating that ropeginterferon alfa-2b-njft was a
cost-effective treatment option at a standard willingness to pay threshold of $150 k/QALY.

Scenario & sensitivity analyses
Ropeginterferon alfa-2b-njft remained cost-effective in the two scenario analyses that were explored. In a scenario
analysis where there is no added risk for death from TE (i.e., relative risk of death from TE = 1), the ICER was
$132,954. In a second additional scenario analysis, a disutility of -0.0003 was included for each phlebotomy, and
the resulting ICER was $141,309.

Based on one-way sensitivity analyses that varied key input parameters by +20%, the model was most sensitive
to the cost of treatment with ropeginterferon alfa-2b-njft or RUX (Figure 2). Treatment characteristics including
the percentage of patients who discontinue HU, the percentage of ropeginterferon alfa-2b-njft users who switch to
monthly dosing, the percentage of ropeginterferon alfa-2b-njft users as 2nd line treatment, and the CHR response
were also influential in the model. In terms of patient characteristics, a younger patient age at baseline and a higher
percentage of patients with low-risk disease improved the cost—effectiveness of ropeginterferon alfa-2b-njft. Results
from the probabilistic sensitivity analysis suggest that treatment with ropeginterferon alfa-2b-njft was more effective
(i.e., higher QALYs) in all simulations. ropeginterferon alfa-2b-njft was found to be dominant (i.e., higher QALYs
and lower costs) in 19% of simulations and cost-effective in a further 18% of simulations (Appendix).

Discussion

The results of the cost—effectiveness analysis demonstrated the clinical and economic value of ropeginterferon
alfa-2b-njft used as first- or second-line treatment for patients with PV. Extended treatment with ropeginterferon
alfa-2b-njft is associated with higher rates of CHR compared with HU as seen in CONTINUATION-PV (26}, such
that over a modeled lifetime, patients receiving ropeginterferon alfa-2b-njft experienced gains in life expectancy
and QALYs. These benefits offset the additional costs, such that ropeginterferon alfa-2b-njft was shown to be a
cost-effective treatment option over the modeled lifetime.
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Table 1. Model inputs.

Input Base-case value Distribution for PSA Range of sampled values from PSA Ref.
Population characteristics
Population characteristics
Starting age (years) 58 Normal (i = 57.6, o = 5.8) 32-82
Cohort - low risk 22.7% - Not varied [28]
Cohort - high risk 77.3% - Not varied [28]
Requiring phlebotomies 61% Beta (a =32, 8 =21) 36-79% [25]
Phlebotomies per year 8 Normal (1 =8, 0 =0.8) 5-11 [25]
Clinical inputs
Annual discontinuation - ropeginterferon 16.5% Beta (ax = 22, B = 107) 8-31% [26]
alfa-2b-njft
Annual discontinuation - HU 12.6% Beta (=17, =112) 5-25% [26]
CHR rates - ropeginterferon alfa-2b-njft Year 1: 62% Beta (« = 60, B = 37) 44-77% [26]

Year 2: 71% Beta (ax = 68, B = 29) 48-85%

Year 3: 71% Beta (a = 68, g = 29) 47-84%

Year 4: 61% Beta (« = 58, B = 38) 42-78%

Year 5: 56% Beta (« = 54, B =43) 38-74%
CHR rates — HU Year 1: 75% Beta (« = 58, B = 20) 56-89% [26]

Year 2: 49% Beta (a = 34, g = 35) 28-69%

Year 3: 51% Beta (x =39, B =37) 30-70%

Year 4: 45% Beta (a = 35, B =43) 26-64%

Year 5: 44% Beta (a = 34, B =43) 26-67%
CHR rates — RUX Year 1: 24% Uniform (0.19, 0.29) 19-29% [29]

Year 2: 22% Uniform (0.17, 0.22) 17-26%

Year 3: 20% Uniform (0.16, 0.24) 16-24%

Year 4: 18% Uniform (0.14, 0.22) 14-22%

Year 5: 15% Uniform (0.12, 0.18) 12-18%
Annual risk for first TE — ropeginterferon 1.0% Uniform (0.008, 0.012) 0.8-1.2% [27]
alfa-2b-njft
Annual risk for first TE - HU 1.2% Uniform (0.010, 0.014) 1.0-1.4% [27]
Annual risk for first TE - RUX 3.1% Uniform (0.025, 0.037) 2.5-3.7% [30]
RR, subsequent TE 2.67 Log Normal (1 =0.98, ¢ = 0.1) 1.88-3.90 [31]
Risk of post-PV MF Year 0-4: 0.4% Log Normal (i =-5.5, ¢ = 0.1) 0.3-0.6% [32]

Year 4-8: 1.2% Log Normal (n =-4.5, ¢ = 0.1) 0.8-1.6%

Year 8-12: 1.8% Log Normal (1 =-4.0, ¢ = 0.1) 1.3-2.5%

Year 12-16: 2.5% Log Normal (n =-3.7, ¢ = 0.1) 1.7-3.5%

Year 16-20: 3.9% Log Normal (i =-3.3, ¢ = 0.1) 2.6-5.5%

Year 20-24: 2.4% Log Normal (1 =-3.7, ¢ = 0.1) 1.6-3.4%

Year 24+: 4.8% Log Normal (i =-3.0, ¢ = 0.1) 3.5-6.9%
RR of post-PV MF, CHR vs no CHR 0.39 Log Normal (1 =-0.9, ¢ = 0.1) 0.27-0.54 [31]
MPN-BP annual risk 0.4% Log Normal (i =-5.5, ¢ = 0.1) 0.3-0.6% [41]
Annual risk of post-PV MF to MPN-BP 3.1% Log Normal (i =-3.5, ¢ = 0.1) 2.1-4.4% [5]
RR, Mortality from TE (vs no TE) 1.93 Log Normal (i = 0.66, o = 0.05) 1.57-2.30 [11]
Annual risk of mortality from post-PV MF 14.6% Log Normal (i =-1.9, o = 0.05) 12-18% [5]
Annual risk of mortality from MPN-BP 80% Log Normal (i =-0.2, ¢ = 0.05) 66-95% [8]
Cost inputs (annual)
Ropeginterferon alfa-2b-njft $195,182 Gamma (o = 100, B = 1951.8) $132,307-270,103 [33]
HU $1,090 Gamma (a = 100, B = 10.9) $767-1,492 [33]
RUX $203,013 Gamma (a = 100, § = 2030.1) $138,611-278,498 [33]
No CHR $511 Gamma (a =100, g =5.1) $355-740
TE (first and recurrent) $34,858 Gamma (a = 100, g = 348.6) $23,287-48,062 [12]
Post-PV MF $105,280 Gamma (a = 100, g = 1052.8) $72,056-$144,477 [35]
MPN-BP $280,236 Gamma (a = 100, g = 2802.4) $192,274-$379,741 [42]
HRQol inputs
No CHR -0.117 Uniform (-0.14, -0.09) -0.14—0.09 [37]
TE -0.038 Uniform (-0.05, -0.03) -0.05—0.03 [39]
Post-PV MF -0.152 Uniform (-0.18, -0.12) -0.18—0.12 [37]
MPN-BP 0.53 Uniform (0.42, 0.64) 0.42-0.64 [43]

CHR: Complete hematologic response; HU: Hydroxyurea; MF: Myelofibrosis; MPN-BP: Myeloproliferative neoplasms in blast phase; PSA: Probabilistic sensitivity analyses; PV: Polycythemia
vera; RR: Relative risk; RUX: Ruxolitinib; TE: Thromboembolic events.
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Table 2. Base case results.

HU/RUX 1st- or 2nd-line ropeginterferon alfa-2b-njft Difference
Lifetime total costs $1,873,157 $1,933,332 $60,175
Total QALYs 14.8 15.2 0.4
Total LYs 21.2 21.5 0.4
ICER $141,783

HU: Hydroxyurea; ICER: Incremental cost-effectiveness ratio; LY: life year; QALY: Quality-adjust life year.

Not cost-effective at $150k/QALY Cost-effective at $150k/QALY

-$150,000 -$100,000 -$50,000 $0 $50,000 $100,000 $150,000 $200,000
1 1 ! 1 1 1 1
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'
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Figure 2. One-way sensitivity analysis applied to the economic model base case (top 10 most influential
parameters).

CHR: Complete hematologic response; HU: Hydroxyurea; PV: Polycythemia vera; QALY: Quality-adjust life year; RR:
Relative risk; RUX: Ruxolitinib.

In our analysis, treating patients at a younger age led to more cost-effective results, suggesting that earlier
initiation of treatment of PV with effective therapy can translate to more favorable cost to benefit ratios. By
treating patients earlier, more severe and costly events can be avoided. Additionally in our analysis, a cohort with
a higher percentage of low-risk patients led to more cost-effective results. In PROUD/CONTINUATION-PV,
patients with low-risk PV achieved higher CHR rates than patients with high-risk disease, indicating that low-risk
patients may have greater potential benefit when receiving ropeginterferon alfa-2b-njft (44). In addition, findings
from a recently published, open-label, randomized study of 127 low-risk PV patients indicate that the benefits
of ropeginterferon-alfa-2b-njft added to phlebotomy + aspirin were sustained over 24 months, consistent with
the results at 12 months from randomization, which was the primary end point period [45]. Low-risk patients are
typically younger than high-risk patients, but growing evidence indicates the need for treatments that inhibit disease
progression even among younger patients and those presenting with lower-risk disease. In a contemporary cohort
of 630 patients with MPNs evaluated at the Johns Hopkins Medical Institution, pediatric and young adults were at
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higher risk of TE compared with older adults, and these younger patients remain at risk for disease progression and
transformation [46]. Twenty four percent of pediatric and young adults with PV progressed to post-PV MF after a
mean of 24 years and 4% transformed to MPN-BP after a mean of 28 years. A separate analysis of MPN patients
in the Surveillance, Epidemiology, and End Results (SEER)-18 database reported that excessive all-cause mortality
was significantly higher in patients with PV under 60 years compared with over 60 years (3.16 vs 1.92) (17]. These
data indicate the risk of progression and death in younger patients with PV remains high, and that these patients
may be affected by undertreatment.

There are a few key limitations of the study. The full benefits of ropeginterferon alfa-2b-njft may not be fully
captured in the model, and in particular, data on disutility of phlebotomy are lacking. Although some patients
may tolerate regular phlebotomies, others can experience iron deficiency which can negatively impact quality of
life. While the results from a scenario analysis incorporating a small decrement in utility had minimal impact on
the cost—effectiveness results, due to the lack of data in this area, this estimate remains conservative. The indirect
costs such as time and productivity loss are not accounted for when considering the frequency of phlebotomies.
Future studies assessing the impact of phlebotomies on patients with PV could provide more robust evidence-based
estimates. Long-term durability of response data are limited, and the model assumed the 5-year results held for the
remainder of the model. As the response rate for HU declined more quickly during the 5-year observation period
than for ropeginterferon alfa-2b-njft in PROUD-PV/CONTINUATION-PV, the model may underestimate the
full benefits of ropeginterferon alfa-2b-njft. In addition, the model considered RUX as a last line treatment based
on clinical guidelines, and as such, the model did not allow patients to discontinue RUX once they received RUX in
any of the treatment pathways. Clinical practice may differ from guidelines and in a real-world setting, patients who
are resistant to or intolerant of HU discontinued treatment with RUX after a median of 29-35 months (47]. This
study took a US healthcare perspective and the results may not generalize to other countries given the differences
in healthcare resource use, costs, and cost—effectiveness thresholds between countries. Finally, the clinical trials for
PV treatments, including PROUD-PV/CONTINUATION-PV, are not powered to show differences in disease
progression. The data informing the relationship between CHR and post-PV MF used in this model come from
a recent analysis of real-world data that was not specific to a treatment. Although the model was not sensitive to
changes in this estimate, future studies assessing this relationship would strengthen the evidence.

Conclusion

When used as either a first- or second-line therapy long-term in the CONTINUATION-PV study, ropeginterferon
alfa-2b-njft demonstrated improved CHR compared with HU [26]. Based on these data, the results from the current
economic model demonstrated that patients treated with ropeginterferon alfa-2b-njft had longer life expectancy
and accrued more QALYs over a lifetime. These results suggest that ropeginterferon alfa-2b-njft is a cost-effective
treatment option for a broad range of patients with PV, including both low- and high-risk patients and patients
with and without prior cytoreductive treatment with HU.

Summary points

e Patients with polycythemia vera (PV) are at risk for thromboembolic events and disease progression to
myelofibrosis or transformation to blast phase, which are associated with higher mortality, lower quality of life,
and higher healthcare costs.

e Ropeginterferon alfa-2b-njft is a preferred treatment regimen for both low- and high-risk PV and has
demonstrated higher hematologic and molecular responses compared with treatment with hydroxyurea (HU)
observed starting after two years of treatment.

e The current study evaluated the cost-effectiveness of ropeginterferon alfa-2b-njft versus HU for treating patients
with PV in the US.

e A Markov cohort model was developed using inputs informed by the PROUD-PV and CONTINUATION-PV studies
and published literature.

e The model compared ropeginterferon alfa-2b-njft used either as first- or second-line versus an alternative
treatment pathway of first-line hydroxyurea followed by ruxolitinib.

e Over the modeled lifetime, ropeginterferon alfa-2b-njft provided an additional 0.4 higher quality-adjusted life
years (QALYs) and 0.4 life-years with an added cost of $60,175, resulting in a cost per QALY of $141,783.

e A younger patient age at baseline and a higher percentage of patients with low-risk disease improved the
cost—effectiveness of ropeginterferon alfa-2b-njft. ICER.

e Ropeginterferon alfa-2b-njft is a cost-effective treatment option for a broad range of patients with PV, including
both low- and high-risk patients and patients with and without prior cytoreductive treatment with HU.
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