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ABSTRACT

BACKGROUND: Pazopanib was noninferior to sunitinib in progression-free
survival in a phase lll, open-label, randomized clinical trial comparing the
efficacy and safety of the 2 drugs for treatment of patients with advanced
renal cell carcinoma (RCC). A secondary analysis of this trial conducted on
patient-reported health care resource utilization (HCRU) endpoints revealed
significantly fewer monthly telephone consultations and emergency depart-
ment visits among patients treated with pazopanib over the first 6 months
of treatment.

OBJECTIVES: To (a) compare total costs of HCRU and adverse events
(AEs) in patients with advanced RCC receiving first-line pazopanib or
sunitinib from the phase lll clinical trial and (b) perform a post hoc eco-
nomic analysis that applied direct medical care and pharmacy unit costs,
obtained from the Truven Health MarketScan Databases, to HCRU and
AE rates.

METHODS: Total HCRU costs included components for provider contacts,
diagnostics, hospitalizations, procedures, and study/nonstudy drugs.
Patients were stratified by the presence or absence of an AE in order to
estimate costs attributable to AEs. Costs were adjusted to 2013 U.S. dol-
lars. The highest 1% of cost outliers were equally excluded from each
group. Univariate (t-test and Kaplan-Meier sample average [KMSA]) and
multivariate (using treatment group and region as covariates) analyses
were performed.

RESULTS: A total of 906 patients (pazopanib, n=454; sunitinib, n=452)
reported HCRU; higher rates were observed for sunitinib. In unadjusted cost
analyses, the mean total costs for pazopanib-treated patients were 8.0%
lower than those treated with sunitinib ($80,464 vs. $86,886; P=0.20).
The difference in KMSA-estimated costs was significantly higher for suni-
tinib versus pazopanib ($156,128 vs. $143,585; P=0.003). Adjusted cost
differences between arms consistently suggested higher costs for suni-
tinib. Among patients who experienced =1 AE, costs were $8,118 higher for
pazopanib-treated patients and $14,343 for sunitinib-treated patients.

CONCLUSIONS: The findings suggest that health care costs were lower
among patients with advanced RCC treated first-line with pazopanib versus
sunitinib.
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What is already known about this subject

Few cost analyses of oncolytic treatments have been performed
from a U.S. health care perspective, although costs are an impor-
tant part of treatment decisions for patients, payers, and eco-
nomic evaluations.

Total costs of treatment using targeted agents for advanced renal
cell carcinoma (RCC) are known to differ partly because of dif-
ferences in the incidence of associated adverse events (AEs) and
their impact on health care resources used to treat them.

What this study adds

A phase III clinical trial, COMPARZ (Comparing the Efficacy,
Safety and Tolerability of Pazopanib versus Sunitinib), provided

an opportunity to assess, quantify, and evaluate health care
resource utilization and AEs alongside costs in patients with
advanced RCC receiving first-line treatment with pazopanib ver-
sus sunitinib.
This study links health care cost estimates to utilization in order
to help payers make more informed decisions for managing
advanced RCC in the United States.
[< cancers in the United States, with an estimated 63,920
new cases and 13,680 deaths in 2014.! Approximately
92% of kidney cancer cases are renal cell carcinoma (RCC).?

Advances in understanding of the biology and genetics of RCC
have led to novel targeted approaches for treatment of the dis-

idney cancer accounts for approximately 4% of all

ease. The tyrosine kinase inhibitors sunitinib (Sutent, Pfizer
Inc.) and pazopanib (Votrient, GlaxoSmithKline) are approved
in the United States for the treatment of advanced RCC.>*
Sunitinib is administered orally as 50 milligrams (mg) once
daily in a 4-week-on/2-week-off schedule,’® while pazopanib
has a continuous daily oral dosing regimen of 800 mg.* Both are
considered first-line treatment options for RCC.> Sunitinib and
pazopanib have similar mechanisms of action and showed effi-
cacy in separate phase III trials with differences in the adverse
event (AE) profiles.®®

In a multicountry, phase III, open-label, randomized
trial—COMPARZ (Comparing the Efficacy, Safety and
Tolerability of Pazopanib versus Sunitinib; ClinicalTrials.gov
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Components of Total Health Care
Resource Use and Costs Used in
Economic Analysis

Medical and Ambulatory Services

Providers: primary care physicians, nurse practitioners, telephone
consultations, specialists, and home health care visits

Diagnostics: laboratory and radiology visits and tests

Hospitalizations: general ward days, intensive care unit/critical care unit
days, and emergency department visits

Procedures: inpatient and outpatient services

Pharmacy Services
Study drug: pazopanib and sunitinib
Nonstudy drug: chemotherapy and related administration services

and other oral and injectable drugs (e.g., antibiotics, supportive care
medications)

Total Health Care Resource Use Costs
Sum of total costs related to medical/ambulatory and pharmacy services

identifier: NCT00720941)—that compared the efficacy and
safety of pazopanib with sunitinib for treatment of patients
with advanced RCC, results showed that pazopanib was non-
inferior to sunitinib in progression-free survival.'® However,
analysis of the secondary endpoint of health care resource
utilization (HCRU) revealed fewer monthly telephone consul-
tations (P=0.04) and emergency department visits (P=0.003)
among patients treated with pazopanib over the first 6 months
of treatment.'

Since costs are an increasingly important component of
treatment decisions for patients and payers, we conducted a
post hoc evaluation of costs in patients with advanced RCC
receiving first-line treatment with pazopanib and sunitinib
in the COMPARZ trial. Specifically, we evaluated the costs
associated with HCRU and AEs from a U.S. health care system
perspective.

Methods
Objectives
The primary objective was to compare total costs of patient-
reported HCRU in patients with advanced RCC receiving first-
line treatment with pazopanib or sunitinib in the COMPARZ
trial. A secondary objective was to compare total costs of AEs
in the same patient population.

Study Design

Clinical trial data from patients assigned to each treatment arm
as they were randomized (the intent-to-treat population) were
used for a post hoc analysis of direct medical care costs applied
to the HCRU rates. Patient-level assessment of unit cost esti-
mates based on the diagnostic, laboratory, prescription medica-
tions, and procedural codes for each HCRU were assigned price
weights based on estimates from the Truven Health MarketScan
Commercial and Medicare Supplemental Databases for the
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period of 2008 to 2011." Total costs were then determined as
the sum of costs for individual health care resources used dur-
ing the observation period in the clinical trial.

We also stratified patients from the clinical trial on the pres-
ence or absence of grade 3 or grade 4 AEs (not including labo-
ratory abnormalities) with >2% incidence. These reported AEs
were similarly assigned price weights based on the MarketScan
databases. A separate cost analysis was undertaken to estimate
the incremental impact of AEs on total costs.

The clinical trial population consisted of 1,110 patients
enrolled from 14 countries in Europe, Asia, Australia, and
North America. Inclusion and exclusion criteria are detailed
elsewhere.!* Briefly, the study included adults aged > 18 years
with a diagnosis of advanced/metastatic RCC with no prior
systemic treatment and measurable disease per Response
Evaluation Criteria in Solid Tumors, version 1.0.!° Patients also
had Karnofsky performance status = 70; adequate hematologic,
renal, and hepatic function; and provided written, informed
consent.

The MarketScan database population consisted of 7,480
adult patients (aged =18 years) with evidence of advanced
RCC (=2 claims with a primary diagnosis code of International
Classification of Diseases, Ninth Revision, Clinical Modification
[ICD-9-CM] 189.0 or 189.1 and =2 claims with a primary or
secondary diagnosis of ICD-9-CM 196.xx-199.xx) who were
continuously enrolled in their health plans for at least 1 month
following diagnosis.

No institutional review board approval was performed,
since this study was a post hoc costing analysis of a previously
approved clinical trial using de-identified records.

Rates of HCRU and AEs

HCRU was collected prospectively in the clinical trial via
patient self-report at day 28 (+3 days) of every 6-week cycle
through cycle 9. Beginning with cycle 10, HCRU was collected
at day 42 (+3 days) of every cycle until treatment discontinu-
ation. The clinical trial also reported grades 3 and 4 AEs with
>2% incidence in either treatment arm. The HCRU components
and AEs examined in this study are provided in Table 1 and
Appendices A and B (available in online article), respectively.

Costs

Mean unit costs (noncapitated claims >$1) at the service
level were estimated across all individuals with RCC in the
MarketScan databases after excluding observations more than
2 standard deviations (SD) outside the mean. Categories of
HCRU with less than 30 claims were expanded to the entire
adult MarketScan database population. Total costs for the
parameters listed in Table 1 were estimated by multiply-
ing reported HCRU by standardized price weights from the
MarketScan database and were tracked from treatment initia-
tion to study discontinuation or death. Medical and outpatient
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Selection of Patients from the MarketScan Commercial and
Medicare Supplemental Databases for Unit Cost Estimation

Patients with evidence of RCC?

N=47,392

Commercial
30,712

Medicare
16,680

Patients with evidence of advanced disease®
N=7,909

Commercial
5,087

Medicare
2,822

Patients with continuous eligibility (aged =18 years)
N=7,531

Commercial
4,802

Medicare
2,729

Final cohort (after removing duplicates)
N=7,480

aIdentified by having at least 2 claims with a primary diagnosis code of ICD-9-CM 189.0 (malignant neoplasm of the kidney, except pelvis) and/or 189.1 (malignant

neoplasm of the renal pelvis), at least 30 days apart.

bIdentified by having at least 2 claims with a primary or secondary diagnosis of ICD-9-CM 196.xx-199.xx—secondary malignant neoplasm.
ICD-9-CM = International Classification of Diseases, Ninth Revision, Clinical Modification; RCC =renal cell carcinoma.

prescription costs were assigned U.S. national average unit
costs based on adjudicated claims. Cost of sunitinib and pazo-
panib were based on wholesale acquisition cost reference prices
as of July 2013 for sunitinib and January 2013 for pazopanib.
All unit cost estimates were adjusted to 2013 U.S. dollars using
the medical care component of the Consumer Price Index

(Appendices A and B, available in online article).

www.amcp.org  Vol. 21, No. 1

Statistical Analyses

HCRU Analyses. Mean HCRU per month in each arm was cal-
culated by summing patients’ HCRU and dividing by the mean
follow-up period for the entire intent-to-treat population. Means
of HCRU categories were estimated for each treatment, and the
difference in means was tested using the Student’s t-test.

Unadjusted Costs. Neither the clinical trial nor this economic
analysis were powered to test individual differences between
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Average Total Health Care Resource
Use, Unadjusted Costs

Pazopanib | Sunitinib | Difference P Value
(n=450,9%) | (n=448, %) (©) (t-test)
Mean 80,464 86,886 -6,422
SD 75432 75,291 16,293 0.20
Minimum 480 899 NA
Maximum 402,881 351,342 NA

NA=not applicable; SD=standard deviation.

HCRU components and corresponding costs. Initial analyses
on total HCRU costs revealed extreme cost values in both
treatment groups influencing estimation of the mean and
variance. Upon further examination of the data, the specific
HCRU observed for these cost outliers were found to be unre-
lated to the disease or treatment. Therefore, the most extreme
cost estimates (1% of patients) were excluded from both groups
for interpretation of the cost analysis. Mean (raw/untrans-
formed) total costs for each study arm were initially compared
using the parametric Student’s t-test. Total costs for each study
arm were also estimated using the Kaplan-Meier sample aver-
age (KMSA) estimation technique,'>"® which addresses right-
censoring (i.e., patients with truncated follow-up periods) and
nonstandard distributions (i.e., small numbers of individuals
with very high costs). HCRU in the clinical trial was only mea-
sured over the treatment period; therefore, survival weights
were calculated based on treatment discontinuation with a
follow-up time of 40 months. Confidence intervals (CIs) for
the KMSA were generated by bootstrapping 2,000 independent
samples. The 2.5 and 97.5 percentiles for each treatment, as
well as the difference between treatments, were calculated as
the 95% CI. The P value for the difference was calculated as the
proportion of bootstrapped samples that had a difference more
extreme than the difference in the complete sample.

The randomization scheme for the clinical
trial accounted for age, sex, disease-risk classification, and stage
at diagnosis. To account for factors that could influence the cost
analysis, a prespecified adjusted evaluation using a multivari-
ate generalized linear model (GLM) approach was employed
to account for clustering within different geographic regions.
In this model, treatment group (sunitinib as reference) and
region (North America as reference, Europe, Asia, Australia)
were used as covariates, with total costs as the dependent vari-
able.'* Because the distribution of costs was skewed even after
trimming the extreme cost values, 2 additional methods were
used to test for differences in costs between groups."” First, the
costs were transformed using the natural log value of each of
the total cost measures. For values where the cost was zero, $10
was added to the value before taking the natural log. Ordinary
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least-squares (log OLS) regression was then used to regress
the treatment group and region variables on the natural log
of total costs.'® As a second analytic approach, a GLM with a
gamma distribution and log-link function was used.'® Finally,
the population was stratified by the presence of at least one
grade 3 or grade 4 AE, and total costs were estimated for those
with and without AEs using a GLM including treatment group
(sunitinib as reference) and region (North America as reference,
Europe, Asia, Australia) as covariates.

Grades 3 and 4 AEs considered most likely to influence
resource use and cost and that could be identified by ICD-
9-CM diagnosis codes from the MarketScan databases were
considered (Appendix B, available in online article). No miss-
ing data were noted in the analyses; therefore, no imputations
were undertaken. All analyses were performed in SAS 9.3 (SAS
Institute Inc, Cary, NC).

Results

Demographics

The 1,110 enrolled patients in the clinical trial were similar
between treatment arms, predominantly males (73.2%), which
is consistent with the RCC incidence in the population at
large,'” with a mean age of 61 years. Nearly all patients (97.8%)
had advanced/metastatic or stage IV disease at screening,
and most were in the intermediate-risk category (58.6% per
Memorial Sloan Kettering Cancer Risk Category; 54.7% per
Heng Risk Category), with similar numbers in the favorable-,
intermediate-, and poor-risk categories between treatment
arms. Additionally, most patients had good performance sta-
tus (76% with score of 90 or 100). The mean follow-up dura-
tion for the clinical trial period was 19.2 months.’® A total of
906 patients (pazopanib, n=454; sunitinib, n=452) reported
HCRU and were included in the final costing analyses. Overall
monthly HCRU was assessed for the entire clinical trial period
for an overall mean (£ SD) of 323.7 days (+285.6 days; approxi-
mately 10.6 months); 318.1 days (£282.9 days; 10.4 months)
for pazopanib; and 329.2 days (+288.4 days; 10.8 months) for
sunitinib. Of patients in the MarketScan databases cohort used
for the unit cost estimations (n=7,480), the mean age (+SD)
of all pazopanib users with RCC was 62.8 (+11.4) years, and
67.6% were males (Figure 1).

Health Care Resource Use

Significantly higher monthly HCRU was observed for patients
receiving sunitinib compared with those receiving pazo-
panib (Appendix C, available in online article) for the num-
ber of radiological visits (sunitinib: 0.072+0.19; pazopanib:
0.050+£0.13; P=0.045) and emergency department visits
(sunitinib: 0.035+0.07, pazopanib: 0.022+0.05; P=0.003).
Although no other parameters showed significant differences
between cohorts, there was a trend toward higher rates of
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Average Total Health Care Resource Use, Unadjusted Costs by Component

A. Mean Medical and Ambulatory Costs
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HCRU for sunitinib compared with pazopanib across the other
categories of use.

Unadjusted Total HCRU Costs

A small number of patients (4 patients in each group) con-
stituted extreme cost outliers in both arms of the study. In
the pazopanib arm, costs for the top 1% of patients averaged
$320,871 versus a median cost of $4,639. In the sunitinib arm,
costs for the top 1% of patients averaged $203,014 versus a

www.amcp.org  Vol. 21, No. 1

median cost of $7,281. After accounting for the outliers, the
mean total unadjusted costs (+standard error) for patients
using pazopanib (n=450) were $80,464 (£$75432) com-
pared with $86,886 (£$75,291) in patients using sunitinib
(n=448)—a difference of $6,422 (P=0.20) or 8.0% (Table 2).
A series of 6 t-tests were performed on the cost components
of the total HCRU unadjusted costs to aid in discerning the
origin of the total cost difference observed, which are presented
in Figure 2. Differences in the costs of hospitalizations ($772
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Total Cost Regression (GLM)
Stratified by Adverse Events

Parameter ‘ Estimate ($) ‘ 95% CI ($) ‘ P Value

Average total costs without AEs (n=536)
Intercept 71,235 59,325 83,145 <0.001
Pazopanib -1,916 -14,259 10,428 0.761
Sunitinib Reference NA NA NA
Europe 14,748 455 29,040 0.044
Asia 13413 -3,390 30,216 0.118
Australia 6,690 -21,878 35,258 0.646
North America Reference NA NA NA

Average total costs with AEs (n=362)
Intercept 85,578 72,152 99,004 <0.001
Pazopanib -8,141 -23,407 7,124 0.297
Sunitinib Reference NA NA NA
Europe 11,449 -6,346 29,244 0.208
Asia 11,803 -8,631 32,237 0.258
Australia 6,625 -25423 38,674 0.686
North America Reference NA NA NA

AEs=adverse events; CI=confidence interval; GLM = generalized linear model;
NA=not applicable.

higher for sunitinib; P=0.068; Figure 2A) and study drug
($5,016 higher for sunitinib; P=0.257, Figure 2B) accounted for
amajority of total HCRU costs between the 2 treatment groups.
With the exception of nonstudy drug costs (Figure 2B), costs
related to treatment with pazopanib were less expensive than
those related to treatment with sunitinib.

The overall KMSA-estimated difference was $12,543 lower
costs for pazopanib ($143,585; 95% Cl=%$97,353-$148,005)
versus sunitinib ($156,128; 95% CI=%$105,128-$157,231),
which was statistically significant (P=0.003).

Adjusted Total HCRU Costs

Results of each of the multivariate models (i.e., OLS with
logged outcome, GLM with gamma distribution and log-link)
demonstrated consistent higher costs for sunitinib when com-
pared with pazopanib, although only the OLS with logged
outcome was statistically significant. Across all analyses,
region-specific differences were not significant in the multi-
variate models (Appendices D-F, available in online article).

AEs and Associated Costs

In patients who experienced at least one grade 3 or grade 4 AE
reported in Appendix B (available in online article), stratified
GLM regression estimated costs were $8,118 higher for pazo-
panib-treated patients and $14,343 higher for sunitinib-treated
patients (Table 3).

Discussion
We conducted a post hoc analysis of the COMPARZ clinical
trial data evaluating costs associated with HCRU and AEs in
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patients with advanced RCC receiving first-line treatment with
pazopanib versus sunitinib from a U.S. health care system
perspective. Radiology and emergency department visits were
significantly greater for patients in the sunitinib arm compared
with pazopanib-treated patients. The mean total unadjusted
HCRU costs were 8.0% higher for sunitinib than pazopanib
(P=0.20) by t-test, and the difference in KMSA-estimated costs
was significantly (P=0.003) higher for sunitinib versus pazo-
panib ($12,543). Additionally, multivariate analyses (adjust-
ing for treatment and region) suggested total HCRU costs for
pazopanib-treated patients were less than for sunitinib-treated
patients.

Because the clinical trial was not designed to test differ-
ences in total costs, some method of adjustment to account
for extreme cost outliers is necessary for interpretation of the
cost analysis.'® In this study, the cost differences between
outliers and the rest of the sample were extreme, with 69-fold
and 27-fold differences between the top 1% of patients (n=4
in each group) and the remainder of the sample, respectively.
If treatment-related effects were underlying factors for these
high-cost patients, it would be inappropriate to remove them
from the analysis, and one would have to conclude that the
study was underpowered to detect a cost difference between
groups. If the high costs were due to events unrelated to treat-
ment, then removing these individuals from the cost analysis
is appropriate.

Multivariate analyses were also undertaken to address fac-
tors not accounted for in randomization that could influence
costs and the remaining skewing of the data. First, a GLM
regression was employed to adjust for region. The dataset did
not show significant region-specific effects or lower HCRU
costs in the pazopanib arm. A GLM using the gamma distribu-
tion and a log link with the same covariates to better adjust for
remaining skewing also did not show region-specific effects or
lower costs for the pazopanib arm. When we log-transformed
the dependent variable to improve its distribution and per-
formed an OLS regression, we found no significant differences
by region and significantly lower costs for the pazopanib arm.
Multivariate regressions do not account for patient censoring
over the follow-up period. To determine if accounting for cen-
soring influences the results, we conducted a KMSA estimator
analysis, which showed that total HCRU cost for patients in
the sunitinib arm was $12,543 more than patients in the pazo-
panib arm.

Consistent with previous studies,'®* this study also indi-
cates that there were additional costs between $8,118 and
$14,343 for patients who experienced at least 1 AE during
treatment.
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Costs are an important part of treatment decisions for
patients, payers, and economic evaluations; however, few
cost analyses with oncolytic treatments have been performed
from a U.S. health care perspective.?! Total costs of treatments
using targeted agents for advanced RCC are known to differ,
in part, because of differences in the incidence of associated
AEs and their impact on health care resources used to treat
them.???* Detailed information including the cost of drug
treatments, side effects, and outcomes such as HCRU would
help payers to make more informed decisions for managing
advanced RCC in the United States. The COMPARZ clinical
trial provided an opportunity to assess, quantify, and evalu-
ate HCRU and AEs alongside costs in patients with advanced
RCC receiving first-line treatment with pazopanib versus
sunitinib.

Limitations

The results of this study should be evaluated with the acknowl-
edgment of limitations. First, the COMPARZ trial was designed
to test clinical and not economic endpoints. Second, this was
a global study, and medical and pharmacy resource utilization
are highly localized, raising concerns about external validity
(i.e., representativeness) when pooling data across regions for
cost analysis. Region-specific analyses did not suggest differ-
ences, but this could be due to the relatively low number of
participants in some regions included in the study. Finally,
actual resource utilization, treatment, or AE costs were not col-
lected during the clinical trial; thus, the estimated unit costs
may not accurately represent the actual costs incurred to treat
those patients in the trial. Furthermore, because these cost
estimates are influenced by the design of the clinical trial, they
may not represent what may be experienced in a “real-world”
setting.

Implications for Future Research

Findings in this study suggest HCRU and AE costs were signifi-
cantly lower among patients with advanced RCC treated with
pazopanib compared with sunitinib. To establish whether this
translates into lower costs for patients treated with pazopanib
in practice, future studies should directly collect and evaluate
costs for patients treated with these agents outside of a clinical
trial setting.

Conclusions
Based on a costing analysis of data on HCRU and grades 3 and
4 AEs from a clinical trial, our results showed consistently
lower health care costs for patients with advanced RCC treated
with first-line pazopanib compared with sunitinib.
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Health Care Costs Among Renal Cancer Patients Using Pazopanib and Sunitinib

) Y Health Care Resource Utilization Components for Medical/Ambulatory Services
and Unit Costs Estimated from Truven MarketScan Databases

Number of Mean Unit Standard Minimum Maximum
Medical and Ambulatory Service Observations Costs ($)2 Deviation ($) ® (%)
Providers
Primary care physician visit 92,590 104.20 50.85 1.21 392.24
Nurse practitioner/physician’s assistant/nurse visit 687 90.56 42.74 12.11 209.91
Telephone consultation 9,644 54.60 47.57 1.05 412.31
Medical/surgical specialist visit
Allergy and immunology 385 78.76 71.79 1.18 301.93
Cardiovascular disease 1,026 758.18 797.38 5.82 4771.57
Dermatology 3,778 99.49 79.43 1.45 502.97
Endocrinology and metabolism 2,264 73.75 61.01 115 277.85
Gastroenterology 4,025 164.26 130.21 1.05 654.42
Gynecology 1,429 95.89 108.28 1.03 861.87
Hematology 68,649 147.70 292.35 1.00 1,876.90
Infectious diseases 4,272 98.74 89.10 1.22 1,096.72
Internal medicine 71,264 102.67 111.48 1.00 980.46
Nephrology 8,646 119.51 91.72 113 534.91
Neurological surgery 3,639 679.62 941.74 146 5,436.82
Neurology 3,605 169.39 195.78 1.06 1,690.75
Obstetrics and gynecology 1,429 95.89 108.28 1.03 861.87
Oncology, medical 141,680 152.66 27796 1.00 1,623.26
Ophthalmology 4,200 101.67 80.12 1.18 624.32
Orthopedic surgery 8,700 183.18 303.59 1.02 1,850.92
Pathology 66,756 37.18 61.19 1.01 374.75
Physical medicine and rehabilitation 3,358 103.17 77.25 1.06 609.08
Plastic surgery 546 420.18 610.12 343 2,914.14
Podiatric medicine (podiatry) 2,961 7340 54.39 1.12 374.62
Preventative medicine 87 148.05 219.08 5.13 1,048.69
Psychiatry 1,283 118.14 74.81 4.20 766.08
Pulmonary disease 8,865 12446 96.62 140 524.61
Rheumatology 758 68.77 64.02 1.57 280.08
Home health care visit 19,632 769.54 1,806.12 1.39 17,813.70
Diagnostics
Laboratory visit 367437 60.66 137.48 1.00 1,436.06
Hematology 57,284 2247 22.86 1.00 143.40
Clinical chemistry 35,311 3845 50.81 1.05 281.07
Liver function test 2,458 22.32 24.83 1.35 124.84
Pancreatic (amylase and lipase) 3,060 26.66 26.81 1.03 143.08
Coagulation 17,465 16.68 16.59 1.01 77.89
Urinalysis 1,754 5.96 3.51 1.00 30.00
ECG 2,093 31.23 11.12 1.06 79.44
Thyroid function 756 84.45 65.26 4.76 332.05
Tumor marker 4775 284.92 276.04 1.09 1,304.93
Radiology
Oncology 123,067 136.10 155.35 1.00 998.61
Diagnostic 3,733 146.39 260.60 1.01 1,452.01
Nuclear 3,733 146.39 260.60 1.01 1,452.01
CT or MRI 9,058 334.84 359.15 1.13 1,608.07
DCE MRI 1,223 598.32 56746 543 2,234.96
PET/CT scan 456 1,376.36 812.23 57.20 3,700.28
Echocardiogram 104,703 340.00 231.38 1.05 1,104.75
Multi-slice spiral CT 6,149 223.03 258.11 1.68 1,156.00
Nuclear scan 53 190.95 198.26 9.63 855.44
Stress echocardiogram 85 258.41 22540 31.06 909.30
Total body X-ray 146 155.91 188.31 23.92 650.04
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Health Care Costs Among Renal Cancer Patients Using Pazopanib and Sunitinib

a0 DY Health Care Resource Utilization Components for Medical/Ambulatory Services
and Unit Costs Estimated from Truven MarketScan Databases (continued)

Number of Mean Unit Standard Minimum Maximum
Medical and Ambulatory Service Observations Costs ($)2 Deviation ($) ® ®
Mammography 56 112.49 60.27 45.86 312.32
Transvaginal ultrasound 143 108.18 59.81 8.01 305.03
Bone scan 146 155.91 188.31 23.92 650.04
Conventional CT scan 6,145 248.21 28745 1.89 1,289.40
High-resolution CT scan 9,058 334.84 359.15 1.13 1,608.07
Spiral CT scan 6,145 248.21 287.45 1.89 1,289.40
MRI 300 365.87 408.38 8.81 1,961.35
Ultrasound 448 112.16 92.05 9.36 489.86
X-ray 14,113 47.29 58.04 1.13 234.69
Hospitalizations
General ward (day) 39,572 85.05 24.26 240 194.11
Intensive care unit (day) 3,169 6,346.05 7,572.10 9.01 43,579.65
Emergency department visit 23,671 238.50 316.54 1.01 2,154.60
Procedures
Endoscopy 5,447 310.22 297.98 1.00 1,529.72
Inpatient procedure 22,064 873.39 941.61 1.48 5,078.44
Surgery, colon and rectal 332 147.68 169.41 1.05 979.18
Surgery, hand 6,154 136.51 118.14 1.57 72043
Surgery, vascular 902 180.23 260.35 2.19 1,416.22
Other 47,302 120.63 43.32 1.21 355.02
Outpatient procedure 31,902 311.84 499.09 1.00 3,124.68

aAll unit cost estimates were adjusted to 2013 U.S. dollars using the medical care component of the Consumer Price Index.
CT = computed tomography; DCE=dynamic contrast enhanced; ECG = electrocardiogram; MRI=magnetic resonance imaging; PET = positron emission tomography.

i) Q- Grade 3 or Grade 4 Adverse Events (Not Including Laboratory Abnormalities)
with >2% Incidence from the Clinical Trial, ICD-9-CM Claim Codes, and Unit
Costs Estimated from the Truven MarketScan Databases

Number of Standard

Observations Mean Unit Deviation Minimum Maximum
Adverse Event ICD-9-CM Codes in Databases Costs ($)2 $) ® ®
Hypertension 362.11, 401, 402, 403, 404, 25,528 190.51 510.77 1.02 6,162.93

405, 437.2,642.0, 642.1, 642.2
Fatigue 300.5, 780.7, 799.3, 780.72 8,361 131.14 225.95 1.00 1,004.16
Diarrhea 564.5, 78791 1,376 174.29 417.61 1.01 3,826.26
Palmer-plantar erythrodysesthesia 693.0 227 112.04 179.06 3.24 1,649.32
syndrome (hand and foot syndrome)
Headache 339.3, 346.0, 346.1, 346.8, 2,492 250.61 451.52 1.05 3,685.62
346.9, 784.0
Nausea and vomiting 536.2, 578.0, 787.0 14,304 174.55 326.92 1.00 2.448.50
Arthralgia 524.62,7194,723.1,724.1, 16,388 127.16 209.70 1.01 1,631.30
724.2,724.5

Dyspnea 518.81, 518.82, 786.0 12,095 235.61 605.93 1.00 9,033.14
Asthenia 780.7, 799.3, 780.71, 780.72 8,336 131.60 227.13 1.00 2,007.30
Anorexia 783.0 158 138.45 212.39 1.22 1,790.61
Mucosal inflammation (mucositis) 538 711 171.42 460.08 147 4499.54
Dehydration 276.5 9,999 195.79 604.29 1.00 7,597.94
Syncope 780.2 1,760 203.84 316.72 1.18 2,490.33
Pleural effusion 511.9 9,240 229.81 559.76 1.16 7,707.04

aAll unit cost estimates were adjusted to 2013 U.S. dollars using the medical care component of the Consumer Price Index.
ICD-9-CM = International Classification of Diseases, Ninth Revision, Clinical Modification.
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Health Care Costs Among Renal Cancer Patients Using Pazopanib and Sunitinib

Mean (Standard Deviation) Monthly Health Care Resource Use from the Clinical Trial

Pazopanib Sunitinib
(n=454) (n=452) P Value
Mean follow-up time (months) 104 10.8
Providers
Primary physician care visits 0.293 0.77) 0.311 0.84) 0.75
Nurse practitioner/physician’s assistant/nurse visits 0.069 (0.24) 0.070 (0.18) 0.96
Telephone consultations 0.173 0.54) 0.161 (0.40) 0.70
Medical/surgical specialist visits (all) 0.218 0.73) 0.248 0.82) 0.55
Oncology, medical 0.010 (0.05) 0.013 0.07) 0.26
Hematology 0.003 (0.05) 0.000 (0.0D) 0.32
Nononcology 0.155 (0.55) 0.170 (0.63) 0.69
Other 0.051 0.25) 0.064 0.29) 0.46
Home health visits 0.016 0.12) 0.065 (0.86) 0.24
Diagnostics
Laboratory visits 0.134 (0.36) 0.173 0.44) 0.14
Laboratory tests (all) 0.238 (1.37) 0.377 (2.25) 0.26
Hematology 0.213 (0.49) 0.278 (0.68) 0.37
Clinical chemistry 0.226 0.50) 0.255 0.69) 0.69
Liver function tests 0.101 (0.35) 0.104 (0.32) 0.95
Pancreatic (amylase and lipase) 0.058 0.44) 0.081 0.61) 0.72
Coagulation 0.086 (0.36) 0.107 (0.53) 0.69
Urinalysis 0.067 0.42) 0.108 0.58) 0.50
ECG 0.033 (0.10) 0.022 (0.05) 0.27
Thyroid function 0.040 0.20) 0.094 (0.53) 0.25
Other 0.117 (0.23) 0.089 (0.32) 0.32
Radiological visits 0.050 0.13) 0.072 0.19) 0.04
Radiological tests
CT or MRI 0.052 0.07) 0.058 (0.08) 0.53
DCE MRI 0.001 (0.01) 0.000 (0.00) 0.32
PET scan 0.000 (0.00) 0.001 (0.01) 0.32
PET-CT 0.001 (0.01) 0.000 (0.00) 0.32
Bone scan 0.008 (0.03) 0.008 (0.03) 0.93
Other 0.152 (0.17) 0.204 (0.27) 0.08
Hospitalizations
Hospital days (hospitalization at least 24 hours)
General ward 0.200 (0.68) 0.254 0.7 0.24
Intensive care unit 0.006 (0.07) 0.017 0.17) 0.20
Emergency department visits 0.022 (0.05) 0.035 0.07) 0.003
Procedures
At outpatient/physician clinic 0.110 (0.65) 0.154 (0.89) 0.39
During any hospitalization 0.031 (0.32) 0.032 (0.16) 0.95

CT =computed tomography; DCE = dynamic contrast enhanced; ECG = electrocardiogram; MRI=magnetic resonance imaging; PET = positron emission tomography.
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Health Care Costs Among Renal Cancer Patients Using Pazopanib and Sunitinib

Adjusted Average Total Health Care Resource Use Costs (OLS); N=898

North America Cost

Parameter Estimate, $ (95% CI)2 Estimate Standard Error t Value P Value
Imerceptb NA 10.836 0.067 161.57 <0.001
Pazopanib 43,532 (33,137-57,189) -0.155 0.072 -2.15 0.032
Sunitinib 50,825 (44,557-57,975) Reference

Europe NA 0.177 0.084 2.11 0.035
Asia NA 0.218 0.098 2.22 0.026
Australia NA 0.063 0.161 0.39 0.696
North America NA Reference

aCost is the exponentiation of beta coefficient and is the geometric mean (straight transformation); estimate is the rate ratio of the cost.
bIntercept is the base cost for the United States.
CI=confidence interval; NA=not applicable; OLS = ordinary least-squares.

Adjusted Average Total Health Care Resource Use Costs (GLM); N=898

North America Cost
Parameter Estimate, $ (95% CI) Estimate Standard Error t Value P Value
Intercept NA 80,159 4,687 17.10 <0.001
Pazopanib 73,856 (54,786-92,927) -6,302 5,029 -1.25 0.211
Sunitinib 80,159 (70,959-89,359) Reference
Europe NA 11,503 5,867 1.96 0.050
Asia NA 12,820 6,836 1.88 0.061
Australia NA 5,370 11,252 0.48 0.633
North America NA Reference

CI=confidence interval; GLM = generalized linear model; NA =not applicable.

Adjusted Average Total Health Care Resource Use Costs (GLM with Log Link); N=898

North America Cost Wald 95% Wald

Parameter Estimate, $ (95% CI)2 Estimate Standard Error Confidence Limits Chi-Square P Value
Imerceptb NA 11.2886 0.0563 11.1783 11.3989 40,214.70 <0.001
Pazopanib 73,984 (58,818-93,051) -0.077 0.0607 -0.1961 0.042 1.61 0.205
Sunitinib 79,906 (71,561-89,224) Reference

Europe NA 0.1404 0.0709 0.0015 0.2793 3.92 0.048
Asia NA 0.1552 0.0826 -0.0067 0.3170 3.53 0.060
Australia NA 0.0707 0.1358 -0.1955 0.3370 0.27 0.603
North America NA Reference

Scale NA 12095 | 0.0511 11134 | 1.3139 NA NA

aEstimate is the rate ratio of the cost.
bIntercept is the base cost for the United States.
CI=confidence interval; GLM = generalized linear model; NA =not applicable.
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