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Abstract

Advanced Soft Tissue Sarcoma (aSTS) is a rare, heterogeneous disease
with poor prognosis. Management is challenging, and treatment options are
limited. Chemotherapy (single agents or combination regimens) is the standard
of care for first-line treatment but is associated with low response rates and
numerous safety concerns. Pazopanib, a small-molecule receptor tyrosine
kinase inhibitor that targets vascular endothelial growth factor and platelet-
derived growth factor receptors, is approved for the treatment of aSTS after
prior chemotherapy (based on results from the double-blind, randomized phase
3 PALETTE study). Pazopanib is an effective and potentially safer alternative
for second-line treatment after chemotherapy in most aSTS types; exceptions
include adipocytic STS and gastrointestinal stromal tumors, for which it is not
indicated. This agent is generally tolerated (severity of most adverse events
is grade 1 to 2) and seems to have a favorable toxicity profile with respect
to myelosuppression relative to the commonly prescribed chemotherapies.
However, use of pazopanib is associated with important safety risks, of
which health care providers should be aware, including diarrhea, hepatic
toxicity, hypertension/cardiac toxicity, hemorrhagic and thromboembolic
events, gastrointestinal perforation, neurological disorders, acute pancreatitis,
pneumothorax, and metabolic disturbances. Patients receiving pazopanib should
be proactively educated about the risks and be taught to recognize and report
signs and symptoms in a timely manner. Most pazopanib-associated adverse
events can be safely managed with dose modification. Diligent monitoring for
and proactive management of adverse events is critical with use of pazopanib.
This article reviews key safety concerns associated with pazopanib and provides
management recommendations.
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anthracycline-based combination therapy (doxorubicin or epirubicin
with ifosfamideand/or dacarbazine) [4-6]. However, overall response
rates in the first-line setting are low (~25%) [7-9], and response
rates decrease with each subsequent line of therapy [6]. In addition,
serious toxicity (eg, myelosuppression, cardiotoxicity) is often a
limiting factor, especially with combination regimens [5,10] and
some histologic subtypes (eg, alveolar soft-part sarcoma, extraskeletal
myxoid chondrosarcoma, solitary fibrous tumors) are generally
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Introduction

Advanced soft tissue sarcoma (aSTS) is a rare, markedly
heterogeneous disease that is challenging to manage and that
associated with poor prognosis [1-3]. STS is primarily treated
with chemotherapy regimens; standard first-line treatment for
patients with unresectable aSTS is single-agent chemotherapy (eg,
doxorubicin, ifosfamide, epirubicin, gemcitabine, dacarbazine) or

insensitive to chemotherapy [2].

Pazopanib, a small-molecule receptor tyrosine kinase inhibitor
(TKI) that targets vascular endothelial growth factor receptor
(VEGFR) and platelet-derived growth factor (PDGFR) receptors
(thereby inhibiting angiogenesis), is approved for the management
of advanced renal cell carcinoma and aSTS after prior chemotherapy
[11]. US Food and Drug Administration (FDA) and European
Medicines Agency approval of pazopanib in aSTS in 2012 (for
subtypes other than adipocytic STS and gastrointestinal stromal
tumors [United States] and for subtypes included in the phase
3 trial [Europe]) was based on results from the PALETTE study
(Pazopanib Explored in Soft-Tissue Sarcoma—A Phase 3 Study)
[12,13]. This study was a multicenter, randomized, double-blind,
placebo-controlled, phase 3 trial in patients with aSTS whose disease
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Table 1: Frequently Reported Adverse Events in Patients with Advanced Soft
Tissue Sarcoma Treated with Pazopanib (All-Grade Incidence 220%) [11].

Table 2: Incidence of Selected Laboratory Abnormalities Occurring in >10% of
Patients With Soft Tissue Sarcoma Treated With Pazopanib [11].

had progressed after one to four lines of prior chemotherapy [14].
Pazopanib significantly prolonged progression-free survival (PFS),
the primary end point, compared with placebo (median 4.6 vs. 1.6
months; hazard ratio [HR], 0.31; 95% confidence interval [CI], 0.24-
0.40; P < 0.0001) but did not significantly prolong overall survival (OS;
median 12.5 vs. 10.7 months; HR, 0.86; 95% CI, 0.67-1.11; P = 0.2514)
[14]. Pazopanib also demonstrated benefit in a retrospective analysis
of 47 Japanese patients with aSTS, nine of whom were ineligible for
the PALETTE study because of tumor histology (ie, liposarcoma,
dermatofibrosarcoma, or inflammatory myofibroblastic tumor).
Based on a median duration of follow-up of 7.5 months (range, 1.4-
20.3 months), objective response was 11% (n = 5, one of whom had
dedifferentiated liposarcoma). Although durations of median PFS
and OS were longer in patients with eligible histology, differences
were not significant (P = 0.15 and P = 0.55, respectively) [15].

Pazopanib offers an effective and potentially safer alternative
for second-line treatment following chemotherapy [11]. The
toxicity profile of pazopanib seems to be favorable with respect
to myelosuppression commonly prescribed
chemotherapies, including doxorubicin, ifosfamide, and gemcitabine
[16,17]; occurrence of severe myelosuppression is rare with the use
of pazopanib [11]. In the PALETTE study, overall quality of life was
not significantly worse for patients receiving pazopanib than for
those receiving placebo (global health and quality-of-life scores did
not differ significantly between treatment arms) [14]. Nonetheless,
pazopanib is associated with important safety considerations;
therefore, there is a need for health care providers to understand
potential issues, vigilantly monitor for toxicity, and proactively
manage adverse events (AEs) in a timely manner to ensure optimal
patient outcomes.

relative to the

Frequently Reported AEs with Pazopanib

Pazopanib has demonstrated manageable tolerability in patients

Pazopanib (n = 240) Pazopanib (n = 240)
Adverse Event, %
All Grades Grade 3-4 All Grades Grade 3-4
Fatigue 65 14 Hematologic, %
Diarrhea 59 5 Leukopenia 44 1
Nausea 56 3 Lymphocytopenia 43 10
Weight decrease 48 4 Thrombocytopenia 36 4
Hypertension 42 7 Neutropenia 33 4
Appetite decrease 40 6 Chemistry, %
Hair color changes 39 0 AST increased 51 8
Vomiting 33 3 ALT increased 46 10
Tumor pain 29 8 Glucose increased 45 <1
Dysgeusia 28 0 Albumin decreased 34 1
Headache 23 1 Alkaline phosphatase increased 32 3
Musculoskeletal pain 23 2 Sodium decreased 31 4
Myalgia 23 2 Total bilirubin increased 29 1
Gastrointestinal pain 23 3 Potassium increased 16 1
Dyspnea 20 5

with aSTS, regardless of histology [11,14,15]. In the PALETTE study
[11,14] with a median duration of treatment of 4.5 months (range,
0-24 months), dose interruptions and reductions were required in 58%
and 38% of pazopanib recipients, respectively, and 17% of patients
discontinued therapy because of AEs [11]. Frequently reported AEs
with pazopanib in patients with aSTS enrolled in the PALETTE study
are shown in Table 1, and select laboratory abnormalities occurring in
>10% of patients are shown in Table 2. Commonly reported all-grade
AEs included fatigue (65%), diarrhea (59%), nausea (56%), weight
decrease (48%), and hypertension (42%); common grade 3-4 AEs
were fatigue (14%), tumor pain (8%), hypertension (7%), and appetite
decrease (6%) [11]. Hypertension, fatigue, diarrhea, anorexia, nausea
and vomiting, hand-foot syndrome, and elevated liver enzymes were
also common reasons for dose reductions [14]. In the retrospective
study of Japanese patients with aSTS, significant differences in the
incidence of AEs in PALETTE-eligible compared with PALETTE-
ineligible patients were not found; however, frequency of dose
skipping or dose reduction was higher in patients with ineligible
histology [15].

Severe and fatal hepatotoxicity has been observed in clinical trials
of pazopanib, and the prescribing information carries a warning of
such [11]. Hepatotoxicity manifested as increased serum transaminase
level (alanine transaminase [ALT] and aspartate transaminase [AST])
and bilirubin, typically within the first 4-5 months of treatment. In
the PALETTE study, levels of ALT >3 times and >8 times the upper
limit of normal (ULN) were reported in 18% and 5% of patients
treated with pazopanib, respectively, compared with 5% and 2% of
patients receiving placebo, respectively. A total of 2% of pazopanib
recipients reported concurrent elevation in ALT level (>3 times ULN)
and bilirubin level (twice ULN) in the absence of significant alkaline
phosphatase level (>3 times ULN), compared with <1% of placebo
recipients. One death (0.4% of patients) occurred in the pazopanib
arm as a result of hepatic failure.
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AE Management

Key management strategies for pazopanib-associated AEs include
dose modifications, vigilant monitoring, proactive patient education,
and timely treatment, when necessary [11]. Management strategies
for select pazopanib-associated AEs will be described in more detail
herein.

Diarrhea

Diarrhea associated with the use of pazopanib is commonly mild
to moderate [11]. Patients should be advised about how to manage
mild diarrhea and instructed to notify their health care provider in the
event of moderate to severe diarrhea so that appropriate management
can be implemented to minimize its impact [11,18]. Grade 1 (mild)
diarrhea is defined as an increase of <4 stools/day over pretreatment;
grade 2 (moderate) is defined as an increase of 4-6 stools/day or
nocturnal stools; grade 3 (severe) is defined as an increase of =7
stools/day, or incontinence, or the need for parenteral support for
dehydration; and grade 4 (very severe) is defined as diarrhea with
physiological consequences that require intensive care or as diarrhea
with hemodynamic collapse [19]. Patients should be informed to
contact their physician if they experience >4 stools compared with
baseline (before initiating pazopanib) [18].

The management strategy for mild diarrhea includes avoidance of
lactose-containing products and alcohol, drinking 8-10 large glasses
of clear liquids (eg, sports drinks or broth) daily; eating small, frequent
meals (eg, rice, pasta, toast); and monitoring the number of stools per
day and reporting symptoms such as fever or dizziness upon standing.
Administration of standard-dose loperamide is also recommended
[19]. Management of acute diarrhea includes the use of antimotility
medications (eg, loperamide) in patients with grade 1-2 diarrhea or
antisecretory agents (eg, octreotide) in those with grade 3-4 diarrhea,
oral antibiotics (eg, fluoroquinolone), and treatment of dehydration
with oral or intravenous rehydration therapy and nutrition [18,19].

Hepatic toxicity
In clinical trials of pazopanib, hepatotoxicity manifested as an

increase in serum transaminase (ALT, AST) and bilirubin levels. This
hepatotoxicity could be severe and fatal.

Serum liver enzymes should be monitored before initiating
pazopanib, and monitoring should be repeated at weeks 3, 5, 7, and
9; at months 3 and 4; and as clinically indicated. Periodic monitoring
should be performed thereafter [11]. Concomitant use of pazopanib
and simvastatin increases the risk for ALT level elevation and
should be undertaken with caution and close monitoring. Data are
insufficient to assess the risk for concomitant administration of
pazopanib with alternative statins.

The clinical management strategy for hepatic toxicity is shown in
Figure 1. Temporary dose interruption of pazopanib is recommended
in the event of isolated ALT level elevations >8 times ULN, and
pazopanib should be permanently discontinued in the event of ALT
levels >3 times ULN plus bilirubin level elevation >2 times ULN [11].
In patients with preexisting moderate hepatic impairment, a reduced
starting dose of pazopanib 200 mg/day can be given, and pazopanib
is not recommended in those with preexisting severe hepatic
impairment [11]. Although no initial dose adjustment is necessary

in elderly patients, those 265 years of age might be at greater risk for
hepatic toxicity [11].

Hypertension

As a class effect of VEGF inhibitors [18,20], pazopanib is
associated with hypertension, which must be monitored for and
managed promptly using standard antihypertensive therapy and
pazopanib dose modification [11,14]. In clinical trials of pazopanib,
approximately 1% of patients required permanent discontinuation of
pazopanib because of hypertension [11].

Before initiating pazopanib, patients should be screened for
prehypertension or undiagnosed hypertension [18], and blood
pressure should be well controlled [11,20]. Patients should be
encouraged to monitor their blood pressure frequently at home,
especially during the initial weeks of therapy [18]. Because
hypertension occurs early in the course of treatment (40% of cases
occurred by day 9, and 90% of cases occurred in the first 18 weeks),
patients receiving pazopanib should be instructed to monitor their
blood pressure within 1 week of starting pazopanib and frequently
thereafter [11,18]. In patients with a history of hypertension, poor
hypertensive control, or cardiovascular comorbidities, blood pressure
should be monitored more frequently [18,20].

Medical intervention is necessary in cases of grade 3 hypertension,
either by increasing the number of antihypertensive agents and/or
by increasing doses of existing antihypertensives [18]. Angiotensin-
converting enzyme (ACE) inhibitors, beta-blockers, diuretics,
calcium channel blockers, and angiotensin 2 receptor antagonists
have been used to treat TKI-induced hypertension, but there are no
clear recommendations because of a lack of controlled studies [21].
It has been suggested that antihypertensives should be tailored to
the individual [22], with ACE inhibitors preferred in patients with
proteinuria, at risk for chronic kidney disease, or with metabolic
syndrome [21].

Dose reduction of pazopanib should be considered when
hypertension does not respond to medication. When there is evidence
ofhypertensive crisis or ifhypertension is severe and persistent despite
antihypertensive therapy and dose reduction, pazopanib should be
discontinued [11]. Patients should be advised to seek immediate
medical help if they experience symptoms of a severe increase in
blood pressure, such as severe chest pain, severe headache, blurred
vision, confusion, nausea and vomiting, severe anxiety, shortness of
breath, or seizures, or if they pass out (become unconscious) [11].

Skin and hair color changes

Hair color changes and skin hypopigmentation are also
common pazopanib-associated AEs. In the PALETTE study, 38% of
patients in the pazopanib treatment arm experienced grade 1-2 skin
hypopigmentation compared with 2% of patients in the placebo arm
[14]; 39% of pazopanib-treated patients had hair color changes [11].
An increased incidence of hypopigmentation seems to be associated
with prolonged duration of pazopanib therapy [3].

It has been speculated that skin and hair hypopigmentation
is caused by the potent dual inhibition of c-Kit and PDGFR by
pazopanib and that hypopigmentation may be a useful predictor
of successful activity and/or clinical response [23]. Both c¢-Kit and
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ALT elevations
ALT elevations Isolated ALT elevations >3 x ULN with
Severity 3-8 x ULN >8 x ULN bilirubin elevations Milde Moderate®
>2x ULN
+ Temporary dose
interruption until
grade 1 or baseline
+ Consider reintroduction + Reduce sta_rling dose
Pazopanib dose  * No dose adjustment :mp;nngieagfa + Permanently ) * No dose adjustment gfnga;;?;:;botro » Pazopanib
modification necessary <400 mg/day discontinue pazopanib necessary SRR not recommended
« IFALT elevations therapy
>3 x ULN recur,
permanently discontinue
pazopanib
* Weekly monitoring of « After reintroduction of
Management liver function until ALT pazopanib, liver function  + Monitor patient until
g returns to Grade 1 should be monitored symptoms resolve
or baseline weekly for 8 weeks
Figure 1: Clinical strategy for the management of hepatic toxicity [11].
aTotal bilirubin normal with ALT > ULN or bilirubin >1-1.5 times ULN with any level of ALT. "Total bilirubin >1.5-3 times ULN with any level of ALT. cTotal bilirubin
>3 times ULN with any level of ALT.

PDGF have been shown to be involved in melanocyte proliferation
[24,25], and mutations in c-Kit are associated with skin and hair
hypopigmentation syndromes [26-29].

Patients should be advised that depigmentation of the hair or
skin might occur during treatment [11], leading to heightened sun
sensitivity and increased risk for sunburn [23]. The use of sunscreen
is advised.

Cardiac toxicity

In the PALETTE study, post baseline QT data were collected only
if electrocardiographic abnormalities were reported as an AE. Post
baseline values of 500-549 ms were reported in 0.4% of patients(1 of
240) treated with pazopanib and in zero placebo-treated patients [11].
No patients in the PALETTE study reported torsades de pointes, but
this AE has been reported in <1% of patients (2 of 977) in pazopanib
monotherapy trials. Although these events are rare, caution when
initiating pazopanib is advised in patients with a history of QT
interval prolongation, in patients taking antiarrhythmics or other
medications that may prolong QT interval, and in those with
relevant preexisting cardiac disease. Electrocardiography should be
monitored at baseline and periodically thereafter, and electrolytes
such as calcium, magnesium, and potassium should be maintained
within normal ranges. Patients should be advised to inform their
physicians of all concomitant medications they are taking [11].
Prediction of prolonged QT interval is not possible, but several risk
factors have been identified for its development (Table 3) [30]. In
the event of the occurrence of torsades de pointes, pazopanib should
be immediately discontinued, electrolytes should be corrected, and
a pacemaker (temporary or permanent) should be used to increase
heart rate [30,31].

Cardiac dysfunction (eg, congestive heart failure, decreased
left-ventricular ejection fraction [LVEF]) has been reported with

pazopanib [11]. In the PALETTE study, the rate of myocardial
dysfunction with pazopanib compared with placebo was 11% (16 of
142) and 5% (2 of 40). Of the 16 pazopanib recipients in whom cardiac
dysfunction developed, 14 had concurrent hypertension, which
might have been a contributing factor, especially among patients at
high risk such as those who had received prior anthracyclines [11]. In
addition, congestive heart failure was reported in 1% of patients (3 of
240). Blood pressure should be monitored and hypertension should
be managed promptly using a combination of antihypertension
medications and dose modification of pazopanib [11,22]. Interruption
of pazopanib with reinitiation at a reduced dose may be considered.
Signs and symptoms of congestive heart failure should be carefully
monitored. A thorough evaluation (including LVEF assessment) is
recommended in patients who display evidence of congestive heart

Table 3: Risk Factors Associated With Development of Drug-Induced Torsade
de Pointes.

Risk Factors

Female sex

Hypokalemia

Bradycardia

Recent conversion from atrial fibrillation

Congestive heart failure

Left ventricular hypertrophy

High drug concentration

Rapid rate of intravenous infusion with a QT-prolonging drug

Baseline QT prolongation

Subclinical long QT

lon channel polymorphisms

Severe hypomagnesemia

Reproduced with permission from Kallergis et al. [30].

Submit your Manuscript | www.austinpublishinggroup.com

Sarcoma Res Int 3(2): id1032 (2016) - Page - 04



Sankhala KK

Austin Publishing Group

failure, and pazopanib should be discontinued [11,22]. Baseline and
regular evaluation of LVEF is also recommended in patients at risk
for cardiac dysfunction [11].

Hemorrhagic events

Hemorrhagic events, including epistaxis (8%) and mouth (3%)
and anal hemorrhage (2%), were reported in the PALETTE study.
Grade 4 hemorrhagic events (1% of patients) included intracranial,
subarachnoid, and peritoneal hemorrhage. No fatal hemorrhaging
events were reported, but they have occurred in other indications
(0.9% of patients in RCC trials of pazopanib) [11].

Patients should be asked about a history of abnormal bleeding
and advised to immediately call their health care provider if they
experience unusual bleeding, bruising, or wounds that do not
heal [11]. Pazopanib should not be used in patients with a history
of hemoptysis or cerebral or clinically significant gastrointestinal
hemorrhage in the preceding 6 months [11].

Arterial and venous thromboembolic events

Arterial thromboembolic events (myocardial infarction or
ischemia and cerebrovascular accident) were observed in 2% of
patients (4 of 240) in the PALETTE study; none were fatal. In addition,
venous thromboembolic events (VTEs), including venous thrombosis
and fatal pulmonary embolism (1% of patients [2 of 240]), were
reported in 5% of patients [11]. Thrombotic microangiopathy (TMA),
including thrombotic thrombocytopenic purpura and hemolytic
uremic syndrome, has been reported in clinical trials of pazopanib
in other indications. TMA was reversible with discontinuation of
pazopanib and occurred within 90 days of initiating pazopanib [11].

Patients should be monitored for signs and symptoms of VIE and
pulmonary embolism, and pazopanib should be used with caution
in patients who are at increased risk for arterial thromboembolic
events or who have a history of arterial thromboembolic events [11].
Pazopanib should not be used in any patient who had an arterial
thromboembolic event within the previous 6 months. Patients should
be monitored for signs and symptoms, and pazopanib should be
permanently discontinued in the event of TMA. TMA should be
managed as clinically indicated. Patients are advised to call their
health care provider immediately if they experience new chest pain,
trouble breathing, sudden shortness of breath, leg pain, swelling of
the arms and hands or legs and feet, or a cool or pale arm or leg [11].

Gastrointestinal perforation and fistula

Gastrointestinal perforation or fistula was reported in 1% of STS
patients (4 of 382) treated with pazopanib; these were fatal in 0.3%
of patients (1 of 382) [11]. Pazopanib should be used with caution
in patients with a history of intestinal bleeding or gastrointestinal
perforation or fistula. Patients receiving pazopanib should be
monitored for signs and symptoms, such as pain, swelling of the
stomach area, vomiting blood, or black sticky stools [11].

Reversible posterior leukoencephalopathy syndrome

Reversible posterior leukoencephalopathy syndrome (RPLS), a
potentially fatal neurologic disorder, has been reported in patients
receiving pazopanib [11]. Patients should be informed of the signs
and symptoms of RPLS (headache, seizure, lethargy, confusion,
blindness, and other visual and neurologic disturbances; mild to
severe hypertension may also be present) and advised to consult their

doctor if they have worsening of neurologic function consistent with
RPLS. Magnetic resonance imaging is used to confirm its diagnosis,
and pazopanib should be permanently discontinued [11].
Hypothyroidism

Hypothyroidism, defined as a simultaneous increase of thyroid-
stimulating hormone (TSH) and decrease of thyroxine (T4) and
characterized by symptoms of fatigue, dry skin, cold intolerance,
muscle weakness, and constipation, is a common AE associated
with VEGFR-TKIs [22,32]. Its precise mechanism is unknown. The
incidence of hypothyroidism with pazopanib seems to be lower than
with other VEGFR-TKIs [32]; in the PALETTE study, the incidence
was 5% [11]. Proactive regular testing of thyroid function (TSH and
T4 levels) is recommended [11], with management of hypothyroidism
according to standard guidelines for levothyroxine replacement
therapy [22,32].

Acute pancreatitis

The AE pancreatitis was recently shown to be associated with
multitargeted VEGF-TKI agents, including pazopanib, in a meta-
analysis. This analysis included 22 randomized phase 2 and phase
3 trials (one trial on pazopanib) and found a significant 1.95-fold
increase in the risk for all grades of pancreatitis with use of VEGFR-
TKIs (P = 0.042, 95% CI, 1.02-3.70) and found a non-significant
trend of increased risk for severe (grade >3) pancreatitis (RR = 1.89,
P = 0.069, 95% ClI, 0.95-3.73) in patients receiving TKIs compared
with control patients not receiving TKIs [33]. Pancreatitis was not
reported in the PALETTE study [11]. However, pancreatitis did
occur in the pazopanib trials for treatment of RCC, albeit with a low
frequency of <1% (4 of 586), and pancreatitis was one of the adverse
reactions identified in post-marketing experience [11]. Furthermore,
two recent case reports documented acute pancreatitis in patients
treated with pazopanib. In one case, a 68 year old woman with
RCC who was treated with 800 mg pazopanib as first-line therapy
developed elevated pancreatic enzyme levels that necessitated
cessation of treatment after 6 months from the start of pazopanib
treatment. The patient was able to continue treatment with 400 mg
pazopanib after pancreatic enzyme levels normalized, a result of
regular monitoring of pancreatic enzyme levels and occasional breaks
in treatment to ensure normal enzyme levels [34]. In another case,
an 82 year old woman with cutaneous angiosarcoma refractory to
docetaxel treatment began therapy with pazopanib. Swelling of the
pancreas occurred at 3 months, but she continued treatment until,
after 5 months of treatment, nausea, appetite loss, and elevated serum
amylase and lipase levels developed, along with pancreatic swelling
that was evident by computed tomography, which did not resolve
with cessation of treatment. A pancreatic pseudocyst developed,
which was removed with endoscopic ultrasound-guided pseudocyst
drainage using a flared-end fully covered self-expandable metallic
stent, and symptoms resolved without recurrence [35].

Both case studies highlight the fact that patients might show
early signs of pancreatic abnormalities before more severe symptoms
develop. If a patient begins to develop signs of acute pancreatitis,
including elevated serum amylase and lipase levels or pancreatic
swelling, it is imperative that physicians closely monitor changes in
signs and symptoms of pancreatitis and consider reducing or ceasing
treatment with pazopanib, if necessary.
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Pneumothorax

Pneumothorax occurred in 3% of the patients (8 of 240) treated
with pazopanib, compared with zero patients in the placebo arm
in the PALETTE study [11]. Therefore, pneumothorax was an
uncommon AE in the PALETTE trial. However, it was more
common in a retrospective analysis of 47 Japanese patients with
aSTS in which 11% (5 of 47) and 4% (2 of 47) developed any-grade
or grade 3-4 pneumothorax, respectively [15]. Additionally, a
case series of 43 patients with locally advanced or metastatic non-
liposarcoma STS reported an incidence of pneumothorax of 14%(6
of 43) [36]. All six patients who developed pneumothorax in this case
series had subpleural pulmonary or pleural metastases at the start of
treatment, suggesting a potential link between pulmonary metastases
and pneumothorax. Therefore, pneumothorax is a possible AE that
might occur with pazopanib treatment, particularly in patients with
pulmonary metastases. Patients should be informed of this potential
risk, and physicians should advise patients to report new onset of
dyspnea and chest pain [11]. If pneumothorax develops, it may be
treated by reducing or stopping treatment or by chest tube drainage
[15].

Proteinuria

Proteinuria, including nephrotic syndrome in one patient, was
reported in 1% of patients (2 of 240) treated with pazopanib in the
PALETTE study, compared with zero patients who received placebo
[11]. Urinalysis is recommended at baseline and periodically during
treatment. Where clinically indicated, a follow-up measurement
of 24-hour urine protein should be performed. If 24-hour urine
protein >3g is observed, pazopanib should be interrupted and the
dose should be reduced. Discontinuation of pazopanib is advised for
repeat episodes despite dose reductions [11].

Conclusion

aSTS is a complicated disease with limited treatment options.
Pazopanib is a multitargeted, small-molecule receptor that is an
effective alternative for second-line treatment after chemotherapy[11].
This agent is generally tolerated; severity of most AEs is grade 1 or 2,
and use of this agent rarely results in the severe myelosuppression
that commonly occurs with chemotherapy [16,17]. Nonetheless,
pazopanib is associated with important AEs of which health care
professionals and patients should be aware.

A small survey, conducted in April 2013, of nurses (n = 6) working
in the outpatient sarcoma department of Memorial Sloan Kettering
Cancer Center revealed inconsistencies with regard to the depth of
patient education about pazopanib provided in the clinic. Findings
reinforced the need for standardizing internal training programs
designed to assist health care professionals in adequately educating
patients and their caregivers regarding safe pazopanib use [18].

Patients should proactively be taught to recognize and report
signs and symptoms of toxicity, and health care providers should
implement management strategies in a timely manner. Most
pazopanib-associated AEs can be safely managed with dose
modification.

Because of the challenges patients face in coping with aSTS-
associated symptoms, occurrence of treatment-related toxicity
further compromises their daily experience and burden. Diligent

monitoring and proactive management of signs and symptoms of
potential AEs are critical aspects of patient care with pazopanib, both
to optimize the likelihood of safe use and to improve patients’ daily
experience with treatment.
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