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ABSTRACT

Background. Pazopanib is an oral tyrosine-kinase inhibitor that
is approved by the U.S. Food and Drug Administration for treat-
ment of metastatic renal cell carcinoma (mRCC). Pharmacoki-
netic data have shown that concomitant administration of
pazopanib and esomeprazole, a proton pump inhibitor (PPI),
leads to decreased area under the curve and thus decreased
exposure of pazopanib by 40%. Despite the pharmacokinetic
data published to date, the clinical significance and impact on
patient outcomes resulting from decreased pazopanib exposure
remains unknown.
Materials and Methods. In this retrospective, observational,
cohort study, 90 patients with mRCC who either received pazo-
panib in combination with a PPI or histamine 2 receptor antago-
nist (H2RA; concurrent PPI/H2RA group) or who did not take
concurrent pH-elevating medications (no PPI/H2RA group)
were compared to determine if there was an impact on

progression-free survival (PFS), the primary endpoint, and sec-
ondary endpoints, overall survival (OS) and safety.
Results.The differences between the PFS of 9.0 months and OS
of 28.0 months for the concomitant PPI/H2RA group versus
11.0 months and 30.1 months, respectively, for the no PPI/
H2RA group were not statistically significant. Rates of adverse
events were similar between the concomitant PPI/H2RA and
no PPI/H2RA groups.
Conclusion. Concomitant PPI or H2RA usage was not shown to
be associated with a reduction in PFS or OS for patients receiv-
ing pazopanib for mRCC, with a similar toxicity profile in each
group. Based on the results of this retrospective cohort study
and the palliative nature of the treatment of patients with
mRCC, clinicians should consider allowing patients to remain
on concomitant pazopanib and acid-reducing therapy. The
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Implications for Practice: Pazopanib is a preferred category-one first-line treatment for predominant clear cell metastatic renal cell
carcinoma (mRCC). However, because of an aging demographic, coupled with patients with mRCC presenting with multiple
comorbidities, including symptomatic dyspepsia or gastroesophageal reflux disease, patients are commonly required to take
pazopanib concomitantly with a proton pump inhibitor (PPI) or a histamine 2 receptor antagonist (H2RA). Despite earlier
pharmacokinetic reports suggesting that an alkaline pH may result in poorer absorption, this institutional retrospective study found
no effect on clinical outcomes. These data suggest that concurrent treatment of mRCC with pazopanib and a PPI or H2RA may be
safe in everyday practice.

BACKGROUND

Pazopanib is an oral vascular endothelial growth factor tyrosine-
kinase inhibitor (TKI) that is approved by the U.S. Food and Drug
Administration (FDA) for treatment of mRCC [1]. FDA approval
of pazopanib was based on the results of a phase III, random-
ized, double-blind, placebo-controlled, multicenter trial [2]. This
trial was initially designed to enroll patients only in the second-
line setting but was modified to include treatment-na€ıve
patients after new evidence showed the benefit of angiogenesis

inhibitors in the first-line setting. The study met its primary end-
point of progression-free survival (PFS) in both treatment-na€ıve
as well as treatment-experienced patients (PFS 11.1 vs. 2.8
months for treatment na€ıve, p< .0001; 7.4 vs. 4.2 months for
treatment experienced, p< .001). Finalized data for the second-
ary endpoint, overall survival (OS), did not show a statistically
significant difference between pazopanib and placebo [3]. How-
ever, the primary investigators attributed this lack of statistical
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significance to confounded data as a result of patient crossover
from the placebo arm to the pazopanib arm.

Pazopanib is currently listed in several professional practice
guidelines, both in the U.S. and in Europe, for the first-line
treatment of mRCC. Pazopanib is a preferred, category-one
level recommendation by the National Comprehensive Cancer
Network in the U.S. for first-line treatment of predominant
clear cell mRCC and is also indicated as subsequent therapy [4].
The European Society for Medical Oncology guidelines for
treatment of renal cell carcinoma (RCC) similarly include pazo-
panib as a [I, A] recommendation for predominant clear cell
mRCC in the first-line setting and also list treatment with pazo-
panib as a second-line option after cytokine-based therapy [5].
The European Association of Urology clinical practice guidelines
also include pazopanib as first-line therapy for patients with
clear cell mRCC [6]. These recommendations are based not only
on the previously mentioned study but also on the COMPARZ
and PISCES studies [7, 8]. The COMPARZ study proved similar
efficacy of pazopanib compared with sunitinib and also showed
that pazopanib was better tolerated from an adverse-effect
and quality-of-life standpoint [7]. The PISCES study, which was
designed to evaluate patient preference for pazopanib or suniti-
nib from an adverse-effect and quality-of-life perspective,
showed similar results [8].

Earlier in vitro studies leading toward pazopanib’s clinical
application have shown that it is slightly soluble at a pH of 1
and practically insoluble at a pH of 4, which suggests the that
extent of absorption is pH dependent [9, 10]. Not surprisingly,
pharmacokinetic data have shown that concomitant adminis-
tration of pazopanib and esomeprazole, a proton pump inhibi-
tor (PPI) that increases gastric pH, leads to decreased area
under the curve (AUC) of pazopanib and thus decreases expo-
sure of pazopanib by 40% [9]. No formal pharmacokinetic stud-
ies have been performed to review concomitant administration
of pazopanib and histamine 2 receptor antagonists (H2RA).
However, the package insert for pazopanib suggests short-
acting antacids be considered concomitantly rather than acid-
reducing PPIs and H2Ras [1]. In an attempt to minimize this
interaction, the practice at our institution is to instruct patients
to administer the acid-reducing medication in the morning and
pazopanib in the evening when concomitant use in unavoid-
able, although no data exist suggesting that separation of doses
affects the extent of absorption. It is known that esomeprazole
maintains gastric pH above 4 for at least 14 hours, whereas
H2RA agents as a class raise gastric pH for less than 14 hours
[11, 12]. Therefore, separation of a PPI from pazopanib is
unlikely to truly affect absorption. Many patients receiving
pazopanib have an indication for an acid-reducing drug, such as
medication-induced dyspepsia or a concomitant corticosteroid.
In addition, pazopanib itself caused dyspepsia in up to 14% of
patients in clinical trials [9]. In addition, patients often require
dose reductions for toxicity, making it unclear whether
decreased exposure in this setting would impact efficacy or
safety. Motzer et al. reported that 44% of patients receiving
pazopanib required a dose interruption of 7 days or more and
that 44% required a dose reduction [7]. Despite the pharmaco-
kinetic data published to date, the clinical significance and
impact on patient outcomes resulting from decreased pazopa-
nib exposure remain unknown.

Several other potential drug interactions with oral TKIs and
acid-reducing medications have been described in the litera-
ture. Erlotinib, a small molecule TKI used for non-small cell lung
cancer (NSCLC) and pancreatic cancer, also requires an acidic
environment for absorption [13, 14]. Erlotinib concentrations
were not found to be reduced in a study investigating erlotinib
in combination with intravenous and oral pantoprazole; how-
ever, bioavailability was reduced when cola and esomeprazole
were administered concomitantly with erlotinib [15, 16]. Fur-
thermore, a study evaluating the effect of concomitant PPI or
H2RA with erlotinib showed no significant effect on PFS or OS
in patients with NSCLC [13]. Nilotinib, a TKI used for chronic
myeloid leukemia (CML), has the same acidic environment
requirement, and concomitant nilotinib and esomeprazole was
shown to decrease the AUC of nilotinib by 34% [17, 18]. Similar
reductions in the AUC of dasatinib, an oral TKI used for CML
and acute lymphoblastic leukemia, were noted when dasatinib
was given concomitantly with famotidine [19, 20].

MATERIALS AND METHODS

This was a retrospective, observational, single-center cohort
study using an institutional review board-approved protocol
designed to review patients with metastatic RCC who received
pazopanib in combination with a PPI or H2RA to determine if
there was an effect on PFS, OS, or safety compared with
patients who did not take concomitant pH-elevating medica-
tions. Eligible patients were at least 18 years of age with
biopsy-proven RCC (both clear cell and non-clear cell histology)
who received pazopanib therapy from January 1, 2010, to
December 31, 2015. Patients were excluded if they received
pazopanib therapy for fewer than 90 days, had unknown PPI or
H2RA status as determined by electronic medical record (EMR)
chart review, or had missing documentation for date of pazopa-
nib initiation, disease progression, or death.

A list of potential study patients was obtained from the EMR
at Vanderbilt University Medical Center (VUMC), Vanderbilt-
Ingram Cancer Center (VICC), and Vanderbilt Specialty Pharmacy
(VSP). Demographic information collected included age, race,
gender, height, weight, comorbidities, tumor histology, stage of
malignancy at initial diagnosis, location of metastases, Memorial
Sloan-Kettering Cancer Center (MSKCC)/Motzer risk category,
Eastern Cooperative Oncology Group (ECOG) performance sta-
tus (PS) at the time of pazopanib initiation, and prior nephrec-
tomy and/or systemic treatment, if applicable [21].

The primary endpoint was progression-free survival,
defined as the time interval between the date of pazopanib ini-
tiation and the date of progression or death. One of the sec-
ondary endpoints was overall survival, defined as the time
interval between the date of pazopanib initiation and date of
death. Safety was also assessed as a secondary endpoint as
determined by documented adverse events and dose reduc-
tions in the EMR during pazopanib therapy.

Specialty pharmacy refill data were obtained in order to
assess compliance with pazopanib, along with medication pos-
session ratio (MPR) and proportion of days covered (PDC). MPR
was defined as the sum of days’ supply for all fills in a given
time period divided by the number of days in that time period
[22–25]. PDC was defined as the number of days in a given
time period “covered” with medication divided by the number
of days in that time period.
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This cohort study set out with the goal to collect data for at
least 150 patients who received pazopanib for RCC from Janu-
ary 1, 2010, through December 31, 2015. Baseline patient char-
acteristics of those who received pazopanib with or without a
PPI or H2RA were assessed with the Wilcoxon rank-sum test
(continuous) and chi-squared test (categorical). PFS and OS
were evaluated using the Kaplan-Meier method and log-rank
test and also modeled in Cox proportional-hazard regression
models. MSKCC risk category as well as the line of therapy
(first-line or second-line and beyond) were included in the
model. Other baseline patient characteristics were used to
model the propensity of receiving pazopanib with a PPI or
H2RA, and the propensity score was an additional covariate in
the Cox models. We expected at least 120 PFS events (70 OS
events), which would be sufficient to detect the treatment
effect with 90% power (5% type I error rate) if the hazard ratio

(HR) was 1.6. In this computation, we assumed that the treat-
ment assignment and the other variables in the model had a
weak association (R25 0.10).We further assumed that the pro-
portion of the patients receiving a PPI or H2RA was 50% and
noted that different values of this proportion would not be
expected to affect the power. Adverse effects were compared
using Fisher’s exact test.

Study data were collected and managed using research
electronic data capture (REDCap) tools hosted at Vanderbilt
University Medical Center [26]. REDCap is a secure,Web-based
application designed to support data capture for research stud-
ies, providing (a) an intuitive interface for validated data entry,
(b) audit trails for tracking data manipulation and export proce-
dures, (c) automated export procedures for seamless data
downloads to common statistical packages, and (d) procedures
for importing data from external sources.

Table 1. Patient characteristics

Demographics
PPI/H2RA
(n 5 66), n (%)

No PPI/H2RA
(n 5 24), n (%) p value

Age (median, range) 65 (44–86) 61 (51–80) .25

Gender .81

Male 45 (68) 17 (71)

Female 21 (32) 7 (29)

Stage at initial diagnosis .24

Stage I 12 (18) 1 (4)

Stage II 7 (11) 1 (4)

Stage III 20 (30) 9 (38)

Stage IV 27 (41) 13 (54)

Sites of metastases at pazopanib
initiation

Any site 66 (100) 24 (100)

Lung 48 (73) 18 (75) .83

Bone 25 (38) 9 (38) .97

Brain 6 (9) 3 (13) .63

Other 42 (64) 12 (50)

Histology .91

Clear cell 60 (91) 22 (92)

Non-clear cell 2 (3) 1 (4)

Mixed 4 (6) 1 (4)

MSKCC/Motzer score .39

Low 10 (15) 6 (25)

Intermediate 41 (62) 15 (63)

High 15 (23) 3 (12)

Number of prior therapies .49

0 29 (44) 7 (29)

1–2 16 (24) 12 (50)

3–4 14 (21) 5 (21)

�5 7 (11) 0 (0)

ECOG PS at pazopanib initiation .25

0 14 (21) 7 (29)

1 33 (50) 13 (54)

�2 19 (29) 4 (17)

Abbreviations: ECOG PS, Eastern Cooperative Oncology Group performance status; H2RA, histamine 2 receptor antagonist; MSKCC, Memorial Sloan
Kettering Cancer Center; PPI, proton pump inhibitor.
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RESULTS

One hundred forty-six patients were identified from the
VUMC/VICC EMR and VSP records as having received pazopa-
nib therapy for RCC from January 1, 2010, to December 31,
2015. Fifty-six patients (38%) were excluded from the analysis:
48 (86%) received fewer than 90 days of pazopanib therapy, 2
(4%) were missing the date of pazopanib initiation, 3 (5%) were
missing the date of death, and 3 (5%) were missing the date of
disease progression. Ninety patients were ultimately included
in the final analysis, with 66 (73%) having received a concomi-
tant PPI and/or H2RA and 24 (27%) having not received con-
comitant therapy.

Baseline characteristics were similar between groups
(Table 1). The majority of patients were male and 60–65 years
of age, with clear cell histology, an intermediate MSKCC score,
and an ECOG PS of 1, and had zero to two prior systemic thera-
pies. The most common site of metastasis was the lung in both
groups (73% in the concomitant PPI/H2RA group and 75% in
the no PPI/H2RA group). Fifty-nine percent of the concomitant
PPI/H2RA group and 46% of the no PPI/H2RA group had
recurrent disease.

Of the 66 patients receiving concomitant acid-reduction
therapy, the majority of patients received a PPI (Table 2). Of
those receiving a concomitant PPI and/or H2RA, 45 (68%) were
on a PPI and/or H2RA at the time of pazopanib initiation,
whereas 21 (32%) were placed on therapy after pazopanib ini-
tiation because of toxicity. Six patients (9%) received dual PPI
and H2RA therapy, and 3 patients (5%) required escalation

from an H2RA to a PPI for symptom control. Indications for
acid-reduction therapy included gastroesophageal reflux dis-
ease (GERD) or dyspepsia (61%), concurrent corticosteroid ther-
apy (14%), nausea (6%), and upper gastrointestinal bleed (2%),
as described in Table 3.

The primary endpoint of PFS (Fig. 1) was not statistically sig-
nificantly different for the concomitant PPI/H2RA and no PPI/
H2RA groups (median 9.0 months [95% confidence interval (CI)
8.0–13.0] vs. 11.0 months [95% CI 6.0–16.0], p 5 .85 by log-
rank test, adjusted HR 1.25 [95% CI 0.76–2.07] by multivariable
Cox regression). From the multivariable regression, MSKCC/
Motzer score was statistically significantly associated with PFS.
Median overall survival (Fig. 2) in the concomitant PPI/H2RA
group was 28.0 months (95% CI 19.0–41.0) and 30.1 months
(95% CI 17.0–47.0) in the no PPI/H2RA group (p 5 .92 by log-
rank test, adjusted HR 0.99 [95% CI 0.51–1.93] by multivariable
Cox regression). From the multivariable regression, MSKCC/
Motzer score (p 5 .0375) and number of prior therapies
(p 5 .0234) were statistically significantly associated with OS.

We also compared patients who received a PPI versus an
H2RA to determine if one or the other had an impact on PFS or
OS, given the differences between these classes of medications
in regard to severity and duration of pH elevation. There were
57 patients who received a PPI and 9 who received an H2RA.
PFS between the PPI and H2RA groups (median 11.0 months
vs. 8.0 months, respectively; p 5 .632 by log-rank test) and OS
between these groups (median 27.0 months vs. 31.0 months,
respectively; p 5 .64) were not significantly different.

The median duration of pazopanib treatment was 266 days
(range 91–2,098) in the concomitant PPI/H2RA group and 357
days (range 133–999) in the no PPI/H2RA group. The median
duration of concomitant acid-reducing therapy with pazopanib
was 234 days (range 31–1,079) or 88% of days with concomi-
tant pazopanib use. The median starting dose in both groups
was 400 mg once daily, and the median maximum dose in both
groups was 800 mg once daily. The most common adverse
events that were observed are listed in Table 4. Rates of

Table 3. Indication for PPI and/or H2RA (n 5 66)

Indication n (%)

GERD/dyspepsia 41 (61)

Unknown 11 (17)

Steroid 9 (14)

Nausea 4 (6)

Upper GI bleed 1 (2)

Abbreviations: GERD, gastroesophageal reflux disease; GI, gastroin-
testinal; H2RA, histamine 2 receptor antagonist; PPI, proton pump
inhibitor.

Figure 1. Progression-free survival (PFS) by concomitant pH-
elevating medication. Median PFS was 9.0 months in the PPI/
H2RA group (95% confidence interval [CI] 8.0–13.0) versus 11.0
months in the no PPI/H2RA group (95% CI 6.0–16.0); p 5 .85 by
log-rank test, adjusted hazard ratio 1.25 (95% CI 0.76–2.07) by Cox
regression.
Abbreviations: H2RA, histamine 2 receptor antagonist; PPI, pro-

ton pump inhibitor.

Table 2. Concomitant PPI and/or H2RA usage

PPI or H2RA agent
PPI/H2RA
(n 5 66), n (%)

PPI

Esomeprazole 6 (9)

Lansoprazole 1 (2)

Omeprazole 42 (63)

Pantoprazole 2 (3)

H2RA

Famotidine 5 (7)

Ranitidine 1 (2)

Dual PPI1H2RA 6 (9)

H2RA followed by PPI 3 (5)

Abbreviations: H2RA, histamine 2 receptor antagonist; PPI, proton
pump inhibitor.

McAlister, Aston, Pollack et al. 689

www.TheOncologist.com Oc AlphaMed Press 2018



adverse events were similar between the concomitant PPI/
H2RA and no PPI/H2RA groups, with the exception of dyspep-
sia/GERD (33% vs. 4%, respectively; p 5 .005). Thirty-five out of
66 patients (53%) in the concomitant PPI/H2RA group and 14
out of 24 patients (58%) in the no PPI/H2RA group required
dose reductions because of adverse events.

Compliance data obtained through VSP records were avail-
able for 32 patients (48%) in the concomitant PPI/H2RA group
and 7 patients (29%) in the no PPI/H2RA group (Table 5). Median
MPR was 90% in the concomitant PPI/H2RA group versus 84% in
the no PPI/H2RA group, and PDC was 100% in the concomitant
PPI/H2RA group versus 98.2% in the no PPI/H2RA group.

DISCUSSION

Our analysis demonstrated that PFS and OS were not signifi-
cantly reduced in patients taking a PPI or an H2RA con-
comitantly with pazopanib. Unsurprisingly, the multivariable
regressions showed that MSKCC/Motzer score was statistically
significantly associated with PFS and OS, and number of prior
therapies was statistically significantly associated with OS. This
allows us to confirm our current practice of allowing patients
on pazopanib to remain on concomitant acid-reducing therapy
for symptomatic relief, particularly given the palliative intent of
treatment for mRCC. Given the patient population included in

this study, however, these data may not be applicable to other
settings in which pazopanib therapy is used, such as soft tissue
sarcoma, for which pazopanib is also FDA approved [1].

After the primary analysis was completed, it was decided to
also compare PFS and OSwithin the concomitant PPI/H2RA group
based on receipt of PPI versus H2RA. In this analysis, neither PPI
nor H2RAwas statistically significantly associated with a reduction
in PFS or OS. This was an important secondary question to
answer, given the extent to which PPIs affect gastric pH compared
with H2RAs and that most patients with pazopanib-induced dys-
pepsia in our study were placed on a PPI for symptomatic relief.
This fact, however, does limit this analysis, as the PPI and H2RA
groups were unbalanced (57 patients vs. 9 patients, respectively).

Specialty pharmacies use certain measures in calculating
patient compliance for specialty medications. One of the most
commonly used measures of compliance is MPR, which may
overestimate adherence because it can be inflated by early
refills and as a result may be greater than 100% [22–25]. PDC,
which is more conservative because it adjusts for early refills
and therefore cannot be greater than 100%, is becoming the
preferred adherence measurement, as it is used by Pharmacy
Quality Alliance and U.S. Centers for Medicare and Medicaid
Services. Compliance data were obtained for this study to
ensure that lack of compliance could not be considered a con-
tributing factor if a PFS or OS reduction had been seen. Compli-
ance data were only collected for 43% of patients in our
analysis because of the fact that a new specialty pharmacy sys-
tem was implemented at VSP during the period in which data
were collected. Additionally, several patients were required to
fill at specialty pharmacies other than VSP for reimbursement
reasons. Despite the limited number of patients, the data we
collected demonstrated that patients in both groups were com-
pliant with pazopanib therapy, which suggests that adherence
differences did not affect our findings.

Although this study was conducted solely in patients with
mRCC, there are over 240 clinical trials registered to Clinical-
Trials.gov (either ongoing or completed) that investigate pazo-
panib as monotherapy or in combination in both solid tumors
and hematological malignancies [27]. If concomitant adminis-
tration of a PPI or H2RA with pazopanib has no clinical impact
on outcomes, as our results suggest, the inclusion criteria for
these and future trials with pazopanib may require modifica-
tion. The results of this institutional trial may therefore prove
particularly relevant by both fostering a wider discussion on
the use of a PPI or H2RA with pazopanib and by allowing for
larger multicenter, retrospective studies.

Table 5. Compliance data

Compliance data
PPI/H2RA (n 5 66),
median (range)

No PPI/H2RA
(n 5 24), median
(range)

Availability
of compliance
data, n (%)

32 (48) 7 (29)

MPR 90 (58–114) 84 (68–112)

PDC 100 (48.4–100) 98.2 (89.4–100)

Abbreviations: H2RA, histamine 2 receptor antagonist; MPR, medica-
tion possession ratio; PDC, proportion of days covered; PPI, proton
pump inhibitor.

Figure 2. Overall survival (OS) by concomitant pH-elevating medi-
cation. OS was 28 months in the PPI/H2RA group (95% confidence
interval [CI] 19.0–41.0) versus 30.1 months in the no PPI/H2RA
group (95% CI 17.0–47.0); p 5 .92 by log-rank test, adjusted
hazard ratio 0.99 (95% CI 0.51–1.93) by Cox regression.
Abbreviations: H2RA, histamine 2 receptor antagonist; PPI,

proton pump inhibitor.

Table 4. Adverse effects

Adverse effect
PPI/H2RA
(n 5 66), n (%)

No PPI/H2RA
(n 5 24), n (%) p value

Hypertension 48 (73) 18 (75) .99

Elevated ALT >ULN 31 (47) 14 (58) .48

Elevated AST >ULN 23 (35) 14 (58) .055

Dyspepsia/GERD 22 (33) 1 (4) .005

Nausea 21 (32) 3 (13) .10

Elevated total
bilirubin >ULN

7 (11) 5 (21) .29

Abbreviations: ALT, alanine aminotransferase; AST, aspartate amino-
transferase; GERD, gastroesophageal reflux disease; H2RA, histamine
2 receptor antagonist; PPI, proton pump inhibitor; ULN, upper limit
of normal.
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One limitation of this study was its design as a retrospective
chart review, which forced us to rely on patient-reported as
well as chart-reported PPI or H2RA use. It is certainly plausible
that patients were receiving concomitant acid-reducing therapy
without reporting it to their physicians or that they were not
taking prescribed acid-reducing medications. However, this
study design is typical for assessing drug interactions in which
outcomes are largely based on pharmacokinetic data, case
reports, or retrospective outcomes data. It is also possible that
despite our efforts to include several baseline patient charac-
teristics in our Cox proportional-hazard regression model, the
PPI/H2RA and no PPI/H2RA groups were still different and
unbalanced because of other confounding factors as a result of
our retrospective study design. However, given the palliative
nature of treatment for patients with mRCC, we feel that the
results are still useful for everyday practice despite the lack of
statistical significance. An additional limitation is the fact that
patients who received fewer than 90 days of therapy were
excluded. This may have led to selection bias, as patients who
experienced early toxicity and were subsequently placed on a
PPI and/or H2RA may have progressed within the 90-day win-
dow as a result of reduced pazopanib exposure. As previously
mentioned, another limitation was our lack of compliance data
for all patients, although we would expect similar rates of com-
pliance between the subset for whom we captured data and
the entire study population. Finally, statistical power was not
met for this study, which increases the possibility of type II sta-
tistical error. As this was a single-center retrospective review
and patients were included from a specific period that began
near the time of initial FDA approval of pazopanib for mRCC, it
was not possible to include 150 patients. Despite the small

patient population, this analysis is based on more patients than
any other published study evaluating this drug interaction to
date. Additional studies with larger populations may be war-
ranted to confirm our results.

CONCLUSION
Receipt of concomitant pazopanib with an acid-reducing PPI or
H2RA did not significantly affect PFS or OS in patients with met-
astatic RCC. Adverse effects did not differ greatly between
groups. Based on the results of this retrospective cohort study
and the nature of the treatment of patients with mRCC, clini-
cians should consider allowing patients to remain on concomi-
tant pazopanib and acid-reducing therapy for symptomatic
control of dyspepsia, GERD, or any other clinically appropriate
indication.
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Implications for Practice:

Currently, there is uncertainity on the role of surgery in MRCC and on the choice of available guidelines in relapsed RCC. The best
practice is individualization of targeted therapies. Systematic review of guidelines can help to identify unmet medical needs and
areas of future research.
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