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ABSTRACT
Objective: To assess the cost-effectiveness of pazopanib versus sunitinib as a first-line treatment for
patients with metastatic renal cell carcinoma (mRCC) from an Italian National Health Service perspec-
tive, considering the evolving Italian landscape in terms of new reimbursement agreements trend.
Methods: This analysis is an update of the previously published cost-effectiveness analysis to incorpor-
ate recent 2019 costs and additional changes regarding drug discounting. A partitioned-survival ana-
lysis model with three different health states (progression-free survival, post-progression survival, and
dead) was utilized. Outcomes included progression-free life years, post-progression life years, overall
life years, quality-adjusted life years (QALYs), and costs calculated for both treatments. Cost-effective-
ness was assessed in terms of incremental costs per QALY gained and the net monetary benefit (NMB)
of pazopanib versus sunitinib. In the base case analysis, a time horizon of 5 years was used and future
costs and QALYs were discounted at a 3% annual discount rate. An impact of methodological and par-
ameter uncertainly on base case results was evaluated using probabilistic and deterministic sensitiv-
ity analyses.
Results: In the base case, pazopanib had higher QALYs (þ0.060) at lower costs (�e5,857) versus suni-
tinib, hence it dominated sunitinib. At willingness-to-pay thresholds of e30,000 and e50,000 per QALY,
the NMB with pazopanib were e7,647 and e8,841 per patient, respectively, versus sunitinib. The prob-
ability that pazopanib is cost-effective versus sunitinib was estimated to be 97.5% at a cost-effective-
ness threshold of e20,000, 95.4% at a threshold of e30,000, and 90.2% at a threshold of e50,000 per
QALY. Cost-effectiveness results were robust to changes in key parameter values and assumptions as
demonstrated by deterministic sensitivity analyses.
Conclusions: Pazopanib is likely to represent a cost-effective treatment option compared with suniti-
nib as a first-line treatment for patients with metastatic RCC in Italy.
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Introduction

Renal cell carcinoma (RCC) typically originates in the lining of
the tubules of the kidney (renal parenchyma)1 and consists
of approximately 90% of all renal cancers2. There are three
major histologic subtypes, namely clear-cell (ccRCC; account-
ing for 80–90% of RCC), papillary (pRCC; 10–15% of RCC),
and chromophobe (chRCC; 4–5% of RCC), although the more
recent WHO classification recognizes more than 20 different
histotypes. Approximately one-third of the patients are initially
diagnosed with advanced or metastatic disease (mRCC)2.
Smoking, obesity, and hypertension are the most strongly
associated risk factors for RCC3–5. An age-standardized inci-
dence rate of kidney cancer was reported as 4.5 cases per
100,000 people as per 2018 GLOBCAN, with the highest rates
observed in North America (11.7), followed by Western Europe
(9.8), and Australia/New Zealand (9.2)6. In Italy, age-

standardized incidence rates were reported as 8.7 per
100,000 people7.

Treatment for RCC is highly individualized, and it varies
depending on a range of factors including tumor stage or
location, the spread of disease, renal function, comorbidities,
and overall health status8. The first-line treatment of mRCC
has evolved rapidly in the past decade9,10. Growing under-
standing of the molecularly altered pathways for cancer led
to the development of targeted therapies that have rapidly
replaced these initial therapies for mRCC patients11.
Treatment decisions are generally based on the risk profile of
mRCC patients determined using the risk score developed by
the International Metastatic Renal Cell Carcinoma Database
Consortium (IMDC)12.

Due to the seminal genetic alterations found in the vast
majority of RCCs, that is, mutation, deletion or hypermethyla-
tion of the VHL tumor suppressor gene, this tumor is a highly
angiogenesis-dependent malignancy, characterized by the
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hyperproduction of vascular endothelial growth factor (VEGF)
and other pro-angiogenic cytokines; thus, tyrosine kinase
inhibitors (TKIs) targeting VEGF and its receptors (VEGFRs)
still remain the mainstay of therapy for patients with
mRCC8,13,14. TKIs include pazopanib, sunitinib, cabozantinib,
tivozanib, axitinib, and sorafenib. For mRCC patients with a
favorable risk profile, pazopanib and sunitinib are strongly
recommended first-line treatments by key treatment guide-
lines like National Comprehensive Cancer Network (NCCN)13,
European Association of Urology (EAU)14, and European
Society for Medical Oncology (ESMO)8. Other active treat-
ments include the mammalian target of rapamycin (mTOR)
inhibitors and immune checkpoint inhibitors such as pro-
grammed death receptor 1/programmed death receptor lig-
and 1 (PD-1/PD-L1) inhibitors and cytotoxic T lymphocytes
antigen 4 (CTLA-4) inhibitors11. Table 1 summarizes currently
available first-line treatment options for mRCC patients.

More recently, a combination therapy with two immune
checkpoint inhibitors – nivolumab (PD-1 inhibitor) and ipili-
mumab (CTLA-4 inhibitor) – was shown to be effective in the
first-line setting in the phase III CheckMate-214 study15. In
this study, treatment-naive patients with mRCC treated with
nivolumab plus ipilimumab had significantly improved the
co-primary endpoints of objective response rate (ORR) and
overall survival (OS) compared with sunitinib in patients with
the intermediate or poor-risk profile. Therefore, this combin-
ation is strongly recommended treatment for intermediate or
poor-risk patients in different guidelines like NCCN, EAU, and
ESMO8,13,14. Apart from this therapy, approved cabozantinib
(TKI) is also recommended for the intermediate and poor-risk
RCC patients by these guidelines; however, this recommen-
dation is weaker, being supported by the results of a rela-
tively small randomized phase II trial.

Recently few trials reported encouraging results for the
combination of immune checkpoint and VEGF inhibitors in
patients with previously untreated mRCC, cementing the
strategy of using a combination of drugs from these two dif-
ferent classes. The keynote-426 trial demonstrated that a
combination of pembrolizumab (PD-1 inhibitor) plus axitinib
(TKI) was superior to sunitinib regardless of the risk, with an
acceptable safety profile16. Furthermore, the Javelin Renal-
101 trial demonstrated avelumab (PD-L1 inhibitor) plus axiti-
nib (TKI) to be more efficacious than sunitinib for all risk
group patients. Recently NCCN recommended both

combinations – pembrolizumab plus axitinib and avelumab
plus axitinib – for favorable as well as intermediate/poor
risk patients13.

For favorable-risk patients, pazopanib and sunitinib still
remain the most commonly used first-line treatments8,13,14.
Head-to-head comparison between pazopanib and sunitinib
as a first-line treatment for mRCC has been conducted in
two randomized phase III trials. The COMPARZ trial was the
non-inferiority study that included 1,110 mRCC patients17,18.
The primary endpoint of non-inferior PFS with pazopanib
versus sunitinib was met (median, 843 vs 9.5months; hazard
ratio [HR], 1.05; 95% confidence interval [CI], 0.90–1.22). The
comparative efficacy of pazopanib and sunitinib was estab-
lished by the secondary efficacy endpoints of ORR (31 vs
25%, respectively; p¼ .03) and median OS (28.3 vs
29.1months, respectively; p¼ .24). In a post-hoc analysis of
COMPARZ trial, one potential difference in efficacy between
sunitinib and pazopanib was the time to respond in patients
achieving a partial or complete response, which was numer-
ically shorter for pazopanib versus sunitinib (11.9 vs
17.4weeks)19. The randomized, cross-over, double-blind,
phase III PISCES study revealed differences in patient prefer-
ence between first-line pazopanib and sunitinib in patients
with mRCC20. A significantly greater proportion of patients
preferred pazopanib compared with sunitinib (70 vs 22%;
p < .001), with the most common reasons being a better
overall quality of life (QoL) and less fatigue. In Italy, both
drugs are hospital products (Class H) and are fully reim-
bursed by the NHS as per the label without any restriction.

Apart from clinical efficacy, safety, quality of life, and
patient preference, the cost could be one of the major drivers
in selecting one treatment over the other. Therefore, eco-
nomic analyses of treatment choices are becoming increas-
ingly important to both payers and prescribers in order to
determine the most cost-effective treatments for patients. Our
previous analysis assessed the cost-effectiveness of pazopanib
versus sunitinib as a first-line treatment for patients with
mRCC from an Italian National Health Service perspective21.
Recently there has been a change in the negotiation agree-
ments for pazopanib and sunitinib in Italy. For both treat-
ments, related AIFA registry and the associated managed
entry agreements (MEAs) have been closed, and are replaced
with the application of a new confidential discount22,23. This is
in line with the recent AIFA trend to close the monitoring
registers and replace the MEAs with confidential discounts, in
the more general perspective of a greater simplification
(Figure 1)24. Considering these changes, the present analysis is
an update of the previous model21 to incorporate recent 2019
costs and additional changes regarding the discounting of
both treatments.

Methods

Model structure

A partitioned-survival analysis model with three mutually
exclusive health states – alive with no progression (progres-
sion-free survival; PFS), alive with progression (post-progres-
sion survival; PPS), and dead – was used to calculate the

Table 1. Overview of current options for first-line treatment of mRCC.
Generic name Class

Pazopanib TKI
Sunitinib TKI
Axitinib TKI
Bevacizumab VEGF inhibitor
Interferon-a-2a Cytokine
Sorafenib TKI
Temsirolimus mTOR inhibitor
Cabozantinib TKI
Nivolumabþ ipilimumab PD-L1 inhibitorþ CTLA-4 inhibitor
Pembrolizumabþ axitinib PD-1 inhibitorþ TKI
Avelumabþ axitinib PD-L1 inhibitorþ TKI

Abbreviations. CTLA-4, cytotoxic T lymphocytes antigen 4; mTOR, mammalian
target of rapamycin; PD-L1, programmed death receptor ligand 1; PD-1, pro-
grammed death receptor 1; TKI, tyrosine kinase inhibitors; VEGF, vascular
endothelial growth factor.
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expected costs, life-years, and quality-adjusted life-years
(QALYs) for treatment-naive patients receiving pazopanib
and sunitinib for mRCC. The population of interest was
assumed to be the same as that in the COMPARZ trial17 and
to represent a typical population of patients with mRCC. The
proportion of patients in each health state overtime was cal-
culated based on survival functions for PFS and OS obtained
from the COMPRAZ trial. PPS was calculated as the difference
between OS and PFS. Costs and health-related quality of life
(HRQoL) were assumed to be conditioned on treatment and
expected time in the progression-free and post-progression
disease states. The cycle duration of the model was kept as
1week to accommodate the 4-week cycle for pazopanib and
the 6-week cycle for sunitinib, and thus eliminating the
requirement for a half-cycle correction. This is the adaption
of the previous model assessing the cost-effectiveness of
pazopanib and sunitinib in mRCC patients in Italy21.

Model inputs

Clinical inputs
Survival data were obtained from the COMPARZ trial,
wherein long-term PFS and OS data were reported for direct
comparison between pazopanib and sunitinib18. In the base
case, OS for pazopanib and sunitinib to 60months (the last
time point for which OS was available for both treatments
based on the 30 September 2013, data cut-off) was obtained
based on Kaplan–Meier (KM) curves. The PFS data was not
available for 60months, but was available for 38.8 and
37.5months, respectively, for pazopanib and sunitinib.
Therefore, the PFS data up to 38months was based on KM
curves as available from the trial, and data from
38� 60months was estimated based on Weibull survival
functions fit to individual patient data from the COMPARZ
trial using accelerated failure time regression. Investigator-
assessed PFS, rather than independent review committee
(IRC)-assessed PFS, was used because the former is more
likely to accurately reflect the assessment of disease progres-
sion during the course of routine clinical practice. The k and
c values for PFS and OS are shown in Table 2.

Utilities
A preference-based measure of HRQoL like EuroQol-5
Dimensions (EQ-5D) was not included in the COMPARZ trial.

Hence, mean utility values for both treatments during PFS were
estimated by combining data on the incidence and duration of
adverse events (AEs) from COMPARZ trial with a regression
equation relating the presence of AEs to utility values25. The
regression equation was estimated using data from the pivotal
phase III randomized controlled trial of pazopanib compared
with placebo in patients with mRCC (VEG105192 trial)26.
Generalized linear model regression was used, with patients
defined as clusters. The regression equation had EQ-5D utility
values as the dependent variable and baseline patient charac-
teristics (age, sex, prior treatment, and performance status), the
presence of AEs, and treatment group as independent variables.
The AEs were characterized by grade (grades 1–2 vs grade 3
and greater). Patient-level data from COMPARZ were utilized for
baseline patient characteristics and for the incidence and dur-
ation of AEs. Using the regression equation, utility values were
estimated for every day of the pre-progression follow-up period
for all patients in COMPARZ trial. Mean utility values for PFS
were then estimated for each treatment group using
Kaplan–Meier Sample Average (KMSA) methods27. Standard
errors (SEs) for utility values were obtained by bootstrapping
(see Table 2 for utility inputs in the model).

Patients were not followed consistently after progression in
the VEG10592 trial. Therefore, it was not possible to estimate
utility values for the post-progression state using data from
this study. Post-progression utility values for both treatments
were therefore assumed to be 0.5509, based on the reported
utility value for best supportive care after the termination of
second-line therapy in a cost-effectiveness analysis of sunitinib,
which was based on data from the phase III trial of sunitinib28.
In the PFS state, utilities are different for both pazopanib
(0.7089) and sunitinib (0.6832). Hence, different disutilities for
post- vs pre-progression survival were applied for pazopanib
(�0.1580) and sunitinib (�0.1323) to achieve the same post-
progression utilities of 0.5509 for both treatments (Table 2).

Cost inputs
Direct costs were considered in the analyses, which included
the medication costs for pazopanib and sunitinib, routine

Figure 1. AIFA Registry closing trend (2016–2019). Source: AIFA Registry24.

Table 2. Model inputs.
Variable Pazopanib Sunitinib

PFS
k 0.0425 0.0530
c 1.1781 1.0920

OS
k 0.0138 0.0176
c 1.1467 1.0929

Utility values, mean (SE)
PFS 0.7089 (0.0193) 0.6832 (0.0236)
Post- vs pre-progression survival �0.1580 (0.0395) �0.1323 (0.0331)

Price of drug (discounted, e) 51.92/400-mg tablet 176.01/50-mg tablet
Costs of routine care,
disease progression, and
terminal care (e)

PFS (per month) 85.47 85.47
Post-progression survival
(per month)

85.47 85.47

Cancer death (one-time) 7032.42 7032.42

Costs are inflation adjusted to the year 2019.
Abbreviations. PFS, progression-free survival; OS, overall survival; SE, stand-
ard error.
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follow-up care, other treatment-related costs (medical
resource utilization [MRU]), and terminal care costs in Italy.
Consumer price index (CPI) data sourced from the I.Stat web-
site (http://dati.istat.it/?lang=en), a key source to get Italian
statistics, was used to adjust for inflation. All costs were
inflated to 2019 costs using the CPI factor of
1.028 (2014–2019).

The unit cost of pazopanib is e57.53 per 400-mg tablet
and sunitinib is e195.02 per 50-mg tablet in Italy. After
applying mandatory discounts for each drug of 5% (9.75%
combined), discounted prices were estimated to be e51.92
per 400-mg tablet for pazopanib and e176.01 per 50-mg tab-
let for sunitinib29. Dosages for pazopanib and sunitinib were
assumed to be the same as per the per-protocol dosages in
the COMPARZ trial29. In the previous publication, costs of
sunitinib and pazopanib were further discounted to account
for the risk-sharing and pay-for-performance agreements
with the NHS21. Considering that now both drugs have in
place only a confidential and not published discount, dis-
counting was not considered for this analysis update.

In the current analysis, it has been assumed that the
patient remains on the treatment until disease progression
or death. However, patients can discontinue treatment
before progression/death and this could have a resultant
impact on treatment costs. Hence the costs of medication in
the model were adjusted for treatment discontinuation or
dose intensity by multiplying the projected costs by the ratio
of the mean actual cumulative dose received in the
COMPARZ trial using the mean planned cumulative dose
over all days of follow-up; this ratio was 67.69% for pazopa-
nib and 67.49% for sunitinib. In the model, patients were
assumed to receive a prescription for pazopanib and suniti-
nib at the beginning of every 28-day and 42-day treatment
cycle, respectively. Any medication supplied but not taken
was assumed to be discarded. Thus, the full cost of a pre-
scription was assumed to be incurred on the first day of
each treatment cycle. Administration and dispensing costs
for pazopanib and sunitinib were assumed insignificant and
were not considered.

Additionally, other costs related to MRU were included to
account for the differences in non-study MRU between pazo-
panib and sunitinib in the COMPARZ trial. These costs were
calculated based on monthly rates of non-study MRU from
COMPARZ with unit cost estimates from published or pub-
licly available sources in Italy. Costs of managing adverse
events were not considered explicitly in the model as it is
assumed that differences between pazopanib and sunitinib
in these costs are reflected in the differences in the costs of
other services associated with pazopanib and sunitinib treat-
ment based on MRU data collected during COMPARZ trial.

Costs of treatment initiation (e596.29; one-time cost), pre-
progression routine care and follow-up (e85.47/month), and
post-progression supportive care (e85.47/month) were esti-
mated based on Capri et al.29 A one-time cost of death
(e7,032.42) was assumed to constitute 20.7 days of hospice
care30. The SEs of the cost estimates were assumed to be
25% of the mean estimates.

To arrive at the total cost of treatment, medication costs,
resource utilization costs, one-time cost of treatment initiation,
the cost for pre-progression routine care and follow-up, the
cost for post-progression supportive care and one-time ter-
minal care (death) costs were summed up. Table 2 summa-
rizes the different cost inputs used in the model.

Analyses

Base case analyses
For both treatments, expected progression-free life years
(PFLYs), post-progression life years, overall life years, quality-
adjusted life years (QALYs), and costs (medications, dispens-
ing and administration, routine follow-up, other costs, and
total costs) were calculated. A time horizon of 5 years
(60months) was used in the base case, consistent with the
maximum duration of follow-up for OS in the COMPARZ trial.
Both costs and QALYS were discounted using an annual dis-
count rate of 3%. Cost-effectiveness was expressed in terms
of the incremental cost per QALY gained with pazopanib ver-
sus sunitinib. In addition, incremental net monetary benefit
(NMB) of pazopanib versus sunitinib was evaluated. There is
no published threshold value for assessing cost-effectiveness
in Italy. The willingness-to-pay (WTP) threshold for cost-
effectiveness was defined alternatively as e20,000, e30,000
and e50,000 per QALY gained.

Sensitivity analyses
Both probabilistic and deterministic sensitivity analyses were
conducted. Probabilistic sensitivity analyses involved simul-
taneous sampling from estimated probability distributions of
model parameters to obtain 1,000 sets of model input esti-
mates and then generating costs and QALYs for each set of
inputs31. For each comparison, simulation results were plot-
ted on the cost-effectiveness plane, and cost-effectiveness
acceptability curves were generated for pazopanib versus
sunitinib to identify the proportion of simulations in which
pazopanib was preferred given various levels of WTP thresh-
old values for cost per QALY gained.

The impact of changing assumptions concerning key model
parameter values on the incremental cost-effectiveness and
NMB of pazopanib versus sunitinib was explored through one-
way sensitivity analyses, which incorporated a variety of different
scenarios with variations in the time horizon, PFS, OS, relative
dose intensity, administration/dispensing costs, monthly costs,
decrements in utility, and discount rates.

Results

Base-case analyses

mRCC patients treated with pazopanib had 1.613 QALYs at
the total costs of e55,721, whereas patients treated with
sunitinib had 1.553 QALYs at the total costs of e61,578
(Table 3). Pazopanib-treated patients had higher QALYs
(þ0.060) at the lower costs (�e5,857) compared with suniti-
nib, hence pazopanib dominated sunitinib. Both progression-
free QALYs (þ0.020) and post-progression QALYs (þ0.039)
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were higher for pazopanib vs sunitinib. Reduced medication
costs (e30,602 for pazopanib vs e35,472 for sunitinib) and
other treatment-related costs (estimated based on MRU data
from the COMPARZ trial; e2,907 for pazopanib vs e3,942 for
sunitinib) mainly contributed to the lower total costs for with
pazopanib vs sunitinib (Table 3).

Progression-free life years were slightly lower for pazopa-
nib vs sunitinib (�0.014), but post-progression life years
were higher for pazopanib (þ0.071). This resulted in slightly
higher overall life years (þ0.058) for pazopanib compared
with sunitinib (Table 3).

The NMB with pazopanib were e7,647 and e8,841 per
patient versus sunitinib at WTP thresholds of e30,000 and
e50,000 per QALY, respectively.

Sensitivity analyses

The results of the probabilistic sensitivity analyses are dis-
played on the cost-effectiveness plane in Figure 2. The 95%

credible interval of the difference in costs for pazopanib ver-
sus sunitinib ranged from �e11,386 to �e137. The 95% cred-
ible interval of the difference in QALYs for pazopanib versus
sunitinib was �0.213 to 0.306. In 63.7% of simulations, pazo-
panib was projected to have more QALYs and lower costs
compared with sunitinib (pazopanib dominant, south-east
quadrant); whereas the opposite (sunitinib dominant, north-
west quadrant) was expected in only 0.3% of simulations
(Figure 2). The probability that pazopanib was cost-effective
versus sunitinib was 97.5%, given a threshold value of cost-
effectiveness of e20,000 per QALY gained; 95.4%, given a
threshold value of e30,000; and 90.2%, given a threshold
value of e50,000 (Figure 3).

The results of the deterministic sensitivity analyses are
presented as a tornado diagram in Figure 4. In these analy-
ses, the threshold value for cost-effectiveness was defined as
e30,000 per QALY. The NMB for pazopanib versus sunitinib
was most sensitive to assumptions regarding the medication
costs for pazopanib and sunitinib, pre- and post-progression

Table 3. Base case results.
Pazopanib Sunitinib Difference

Effectiveness, discounted
Life years
Progression-free 1.157 1.170 �0.014
Post-progression 1.439 1.368 0.071
Total 2.595 2.538 0.058

QALYs
Progression-free 0.820 0.799 0.020
Post-progression 0.793 0.753 0.039
Total 1.613 1.553 0.060

Costs, discounted, e
Study medication 30,602 35,472 �4,870
Other pre-progression
Treatment initiation and routine follow-up 1,783 1,796 �14
Other costs associated with pazopanib and sunitinib treatment� 2,907 3,942 �1,035
Post-progression 20,429 20,367 62
Total 55,721 61,578 �5,857

NMB, e, by threshold for cost-effectiveness
e30,000 per QALY gained 7,647
e50,000 per QALY gained 8,841

Abbreviations. LY, life year; NMB, net monetary benefit; QALY, quality-adjusted life year.�Based on medical resource utilization data from COMPARZ trial.

Figure 2. Scatter plot of incremental costs and incremental QALYs for pazopanib versus sunitinib from probabilistic sensitivity analyses. Abbreviation. QALYs: qual-
ity-adjusted life years.
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utility values, and other costs like post-progression costs,
treatment initiation costs.

Discussion

The current study which is an update of previous analysis21

evaluated the cost-effectiveness of pazopanib versus suniti-
nib as a first-line treatment for mRCC from an Italian health-
care system perspective utilizing PFS, OS, and MRU data

from the COMPARZ trial. Utility values were obtained using
AEs data from COMPARZ trial and a regression equation
based on EQ-5D from the pivotal trial of pazopanib versus
placebo in mRCC. In the base-case analysis, pazopanib was
projected to yield more QALYs and lower treatment costs
compared with sunitinib. Hence pazopanib was found to be
a dominant treatment compared with sunitinib in the base
case. The benefits of pazopanib on QALYs were derived
mainly from the assumed difference in HRQoL in pazopanib
patients compared with sunitinib, as well as a projected gain

Figure 3. Cost-effectiveness acceptability curves for pazopanib and sunitinib.

Figure 4. Deterministic sensitivity analysis – Tornado diagram for NMB of pazopanib versus sunitinib. �Low value of parameter corresponds to low value of NMB;
high value of parameter corresponds to high value of NMB. †Low value of parameter corresponds to high value of NMB; high value of parameter corresponds to
low value of NMB.
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in post-progression survival. The robustness of base case
results was assessed in sensitivity analyses. In probabilistic
sensitivity analyses, in 63.7% of simulations pazopanib was
found to be the dominant treatment, whereas sunitinib was
found to be the dominant treatment in only 0.3% of simula-
tions. At different WTP thresholds ranging from e20,000 to
e50,000, the probability of pazopanib being cost-effective vs
sunitinib was >90%.

Compared to the previous analysis, the present analysis
has incorporated recent costs with all costs adjusted for infla-
tion to the year 2019. In addition, drug discounting was not
considered to keep the analysis up-to-date in line with the
recent negotiation trend in Italy where the MEAs have been
replaced with the confidential discount. In a previous ana-
lysis, pazopanib was associated with higher QALYs and lower
costs and dominated sunitinib, and these findings are the
same as the current analysis. In a previous analysis, using
WTP thresholds of e30,000 and e50,000 per QALY, the NMB
with pazopanib were e6,508 and e7,702 per patient, respect-
ively, versus sunitinib. In the current update also, pazopanib
had a positive incremental NMB versus sunitinib with NMB of
e7,647 and e8,841 per patient, respectively, at WTP thresh-
olds of e30,000 and e50,000 per QALY.

Although a large number of drugs are indicated for first-
line treatment for mRCC, very few studies evaluated the
cost-effectiveness of different treatments. Few previous old
studies (before pazopanib approval for mRCC) assessed the
cost-effectiveness of sunitinib compared with treatments like
bevacizumab plus IFNa, sorafenib, and IL-232–34. All these
studies reported sunitinib as a cost-effective treatment
option for first-line mRCC patients.

Pazopanib was compared with sunitinib in three studies
for different country settings, namely Canada, USA, and
UK35–37. All these studies employed a partitioned survival
model with three health states (alive with no progression,
alive with progression, and dead) and obtained clinical infor-
mation from the COMPARZ trial. The Canadian study was car-
ried out from the Canadian healthcare system perspective
and a time horizon of 5 years was used35. Analyses were con-
ducted for two different scenarios: using list prices for suniti-
nib and pazopanib and by assuming equivalent pricing for
sunitinib and pazopanib. Based on list prices, pazopanib had
lower expected costs of CA$10,293 and higher QALYs of
0.059 vs sunitinib, hence pazopanib dominated sunitinib. For
equivalent pricing, pazopanib yielded CA$917 in savings
compared to sunitinib. Another study conducted from the
perspective of the United Kingdom’s National Health Service
reported that pazopanib was estimated to provide more
QALYs (þ0.0565) at a lower cost (�£1,061) compared with
sunitinib, hence pazopanib dominated sunitinib in this set-
ting36. A study by Delea et al., conducted from the US
healthcare system perspective, supplemented clinical infor-
mation retrieved from the COMPARZ trial with the PISCES
trial, which collected information on patient preference,
measured by EQ-5D, as the primary endpoint. Pazopanib had
a lower cost of US$6,828 and higher QALYs of 0.090 vs suni-
tinib, thus it dominated sunitinib in US settings37. Despite
the different national contexts, all these different studies also

demonstrated pazopanib as a dominant first-line treatment
compared with sunitinib in mRCC patients.

Six studies also compared the overall cost of pazopanib
vs sunitinib as first-line therapy in mRCC patients for differ-
ent countries. Despite the difference in study approaches
and the definition of costs, all six studies concluded that
pazopanib had a lower cost, with the magnitude of the
annual cost difference ranging from less than $7,200 per
patient to more than $20,00038–43.

The present analyses have some limitations. This study
compared pazopanib and sunitinib only and did not evaluate
the cost-effectiveness of other therapies that will be
approved in the near future for use as a first-line treatment
of mRCC in Italy. Comparisons with these therapies would
have required an indirect treatment comparison, which rep-
resents a lower level of evidence than the direct comparison
of pazopanib versus sunitinib in the COMPARZ trial, which
was the primary basis of this evaluation. Future analysis
could consider including additional treatments once indirect
treatment comparison data become available. As COMPARZ
was a multinational trial, the MRU data in the trial may not
reflect utilization in all settings.

The estimated benefits of pazopanib on QALYs were
obtained from the assumed differences in utility values
between patients who received pazopanib vs those receiving
sunitinib. Because the COMPARZ trial did not include a pref-
erence-based HRQoL assessment, the current analysis esti-
mated utility values by combining data on the incidence and
duration of AEs in COMPARZ with a regression model that
related AEs to utility values. The estimated difference in
mean utility values for pazopanib versus sunitinib based on
this approach (0.0257) is less than that used in a previous
analysis from a US perspective, which was based on EQ-5D
data from the PISCES trial (0.0569)37. Although the difference
in utility values for pazopanib and sunitinib in the current
study is consistent with the HRQOL data from the COMPARZ
trial and patient preferences in the PISCES study, the esti-
mated benefits of pazopanib versus sunitinib on utility values
should be interpreted cautiously. The lack of utility data from
a randomized comparison represents a limitation of the ana-
lysis. In the current analysis, it has been assumed that the
patient remains on the treatment until progression. However,
patients can discontinue treatment before progression, which
has not been considered in the current model.

Finally, another limitation is related to the fact that, when
all novel combinations will be made available and reim-
bursed, the therapeutic space for both pazopanib and suniti-
nib will be limited to a percentage of mRCC patients with
good IMDC prognostic criteria.

Conclusions

The results of this analysis suggest that pazopanib is likely to
be a cost-effective treatment option when compared with
sunitinib as a first-line treatment of mRCC in Italy in early
2020. In the future, the present analysis can be further
updated with new treatment options and including
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preference-based HRQoL assessment measures from any trial
or real-world studies once relevant data become available.
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