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Abstract

Introduction—Oncologists treating patients with targeted therapies encounter adverse events

(AEs) that pose management challenges, lead to dosing inconsistencies, and impact patient quality

of life. Oncologists' practices and attitudes in the management of targeted therapy-related AEs in

renal cell carcinoma (RCC) patients are poorly understood. We sought to identify unmet needs

associated with AE management and understand oncologists' treatment optimization strategies.

Methods—A 24-item online survey was administered in August 2012 to 119 U.S. oncologists

treating advanced RCC patients. The survey solicited responses regarding demographics, practice

settings, AE management practice patterns and beliefs, treatment barriers, and patient education.

Results—Respondents indicated between 25-50% of patients require dose modification/

discontinuation due to AEs. The greatest barrier to optimizing treatment for RCC is the

unpredictability of patient responses to treatment (43%). Most respondents (78%) discuss AE

management with patients, but only a minority proactively reaches out to patients (46%). Most

practitioners (70%) refer patients to non-oncology specialists when faced with unfamiliar AEs,
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although finding interested physicians (43%) and time constraints (40%) were the most commonly

cited barriers to consulting with other specialties.

Conclusion—Results suggest that many patients require dose modifications/discontinuation due

to AEs, and that non-oncologists are a frequently utilized resource to manage these events. There

is a need for predictive drug toxicity markers to establish counseling and prevention, along with

opportunities for increased education on supportive care techniques to maintain quality of life and

consistent dosing.

Keywords

advanced kidney cancer; targeted therapy-related side effects; side effect management practices;
anti-cancer therapy; oncologist practice patterns

Introduction

Targeted therapies are emerging as a viable treatment option in the management of advanced

renal cell carcinoma (RCC). Molecules critical to the growth and survival of cancer cells,

such as the vascular endothelial growth factor (VEGF) or its receptor (VEGFR) and the

mammalian target of rapamycin (mTOR), all implicated in the pathogenesis of RCC, are

being increasingly exploited as primary drug targets. These agents can delay time to disease

progression and have shown improved progression-free survival in phase II/III clinical trials,

[1],[2] with many promising drugs in the pipeline. To date, the anti-VEGF monoclonal

antibody bevacizumab (in combination with IFN-α), the VEGFR inhibitors sorafenib,

sunitinib, pazopanib, and axitinib, and the mTOR inhibitors temsirolimus and everolimus

have received regulatory approval in the treatment of advanced RCC.[3, 4]

Although the target specificity of these newer therapies circumvents some of the systemic

adverse effects associated with conventional chemotherapy, accumulating clinical

experience and the unique adverse events (AEs) being reported,[5] warrant attention. This is

important to maintain dose intensity of anticancer regimens and enhance patient quality of

life. Several authors have attempted to address the clinical and management aspects of

treatment-related AEs, in cancer patients who are now living longer because of targeted

therapies.[5-7] There is, however, a lack of evidence-based treatment strategies and

consensus among healthcare providers regarding the management of AEs, which would

require significant collaboration between centers and supportive care specialists. In addition,

the rapid pace of development of these innovative oncologic therapies, and a paucity of

supportive care specialists familiar with this niche therapeutic area, are all hindering the

constitution of effective AE management strategies.

Understanding current clinical practices is important to assess potential knowledge gaps,

which can permit the optimization of existing treatment strategies to improve patient care

and the design of effective educational efforts. Only a few studies have explored the

prevailing clinical scenario in the management of AEs, with epidermal growth factor

receptor inhibitors (EGFRIs) having received most attention,[8-10] and none with therapies

used in patients with renal cell carcinoma (RCC). This study reports the lts of a national

survey of oncologists, conducted to identify unmet needs associated with the management of
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patients treated with targeted cancer therapies for advanced RCC, and gain a better

understanding of oncologists' perceptions and comprehensive care strategies used with these

treatments.

Materials and Methods

Survey Development

A structured questionnaire was developed, in collaboration with a panel of experts (M.E.L.,

M.E., A.C., P.C.), Pfizer Inc., and Sermo. The self-administered survey was field-tested and

refined based on the feedback received with regards to readability, usability, clarity, and

randomization of questions. The finalized survey consisted of a 24-item questionnaire with

one and/or multiple options to choose from, as applicable. The first five supplementary

questions (QS1-QS5) were related to the practice demographics and the rest (Q1-Q19)

pertained to clinical practices; the complete questionnaire is available as supplementary

material (Appendix 1). Pfizer Inc. provided the funding for survey development,

administration, data collection, and analysis.

Survey Administration and Participant Characteristics

The online survey was administered to 119 participants between August 29th and 30th, 2012.

The responders consisted of institution-based and community-based practicing oncologists

and hematologists, involved in the primary management and/or active monitoring of RCC

patients treated with targeted therapies. Responders were not provided any remuneration.

The data was collected and captured in an excel database, and subsequently retrieved for

statistical analysis.

Statistical Analysis

Descriptive statistics were used to analyze participants' responses. The Pearson chi-square

test, Fisher's exact test, and independent samples T-test (2-tailed) with equal variance were

used to compare institution-based and community-based providers. Statistical significance

was considered at P < 0.05. All statistical analyses were performed using Stata/SE 12.0.

Results

Response rate, clinical demographics, practice setting (Table 1)

Of 119 responders, 101 institution-based (n=26) and community-based (n=75) physicians

completed the survey. Institution-based respondents had more RCC patients [QS3], though

community physicians managed more RCC patients for metastatic disease [QS4].

Institution-based physicians practiced at an academic medical center or affiliated teaching

hospital. Community practice settings included private practices (group or solo) or

community cancer centers, hospitals, or clinics [QS2]. Geographically, practice locations

were distributed relatively equally [QS1].

Management of adverse events: Practice patterns and opinions(Tables 2, 3)

Most respondents initiate patient discussions at the start of treatment to ensure

understanding of AEs [Q3]; institution-based doctors were more likely to strongly agree that
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well-informed patients comply with treatment (P=0.018) [Q4]. Yet only 43% of physicians

followed a comprehensive care plan to provide patient support, and just 46% followed up to

ensure AEs were managed [Q3]. The most commonly used resources for patient education

in AE management included respondent's own institution, pharmaceutical websites, sales

representatives, and advocacy organizations [Q5]. Institution-based physicians more often

turned to their own institution (P=0.021), while community-based physicians tended to use

information from sales representatives or advocacy organizations [Q5]. While 55% of

respondents agreed that patients who are knowledgeable about AEs are more likely to

comply with treatment [Q4], only 32% of physicians strongly agreed that their practice takes

extra measures to educate/support patients [Q2]. For effective AE management, 75%

utilized a comprehensive care team [Q6], and nearly all found this beneficial [Q12]. Most

agreed that adjusting therapy dosing based on patient needs/safety, rather than switching

therapy, can achieve optimal outcomes [Q13]. More than half of respondents stated that

fewer than 25% of their patients changed/discontinued treatment due to AEs. Forty-six

percent stated that AEs caused 25-50% of their patients to discontinue treatment [Q14].

Medical uncertainties were identified as the greatest treatment barrier [Q1]. Among other

barriers, institution-based respondents most often cited lack of physician education, while

community respondents more often mentioned patient compliance. Most respondents agreed

that when selecting treatment, drug efficacy is the most important consideration [Q19].

Among specific treatment-related AEs, hypertension did not warrant treatment modification

[Q15]. Sixty-six percent of practices routinely implement interventions for cancer-related

fatigue [Q17]. The majority agreed that fatigue could be managed, allowing patients to

remain on treatment [Q18]; institution-based physicians tended to strongly agree (P=0.040).

Barriers to effective management of dermatologic AEs included varying intervention

response, slow improvement, inconsistent patient histories, and non-reporting or treatment

delay [Q16].

Referral to non-oncology specialists (Tables 2, 3)

Most oncologists consulted with non-oncology specialists for management of unfamiliar

AEs [Q7]. A majority agreed that this resulted in better AE management [Q8]; institution-

based respondents tended to strongly agree (P=0.084). Nearly a third of respondents found

consultations extremely beneficial; institution-based physicians were more likely to hold this

opinion (P=0.018) [Q11] and to refer patients to non-oncologists for specific AEs (P=0.003)

[Q3]. Dermatologists were referred to most often, a trend driven by community physicians

(P=0.005); institution-based respondents consulted cardiologists most frequently [Q9]. Still,

respondents cited barriers to consulting specialists, including difficulty identifying those

interested in consulting for cancer patients, time/financial constraints, and insurance/

paperwork complexity [Q10]. Institution-based doctors more frequently selected the time

constraint barrier (P=0.029).

Discussion

Our survey found significant differences among institution-based and community-based

practices in relation to reference sources used for AE management, belief in the benefit of
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comprehensive care teams and non-oncology specialists to assist in managing treatment-

related AEs, and referral patterns (to non-oncology specialists). Both practices took into

account treatment efficacy, dose titration (vs. switching), and utilization of a comprehensive

care team in patient management. At the time of the survey, axitinib, bevacizumab (with

IFN-α), everolimus, pazopanib, sorafenib, sunitinib and temsirolimus had received

regulatory approval.

Optimization of AE management

Our survey highlights the emphasis placed by a majority of practitioners (especially

institution-based) on imparting AE-related education to patients, prior to initiation of

therapy. Most believe that this practice allows patients to adhere to treatment and remain on

therapy for as long as possible. The preference for utilization of institutional practice/

resources for patient education, especially among institution-based physicians, may be a

reflection of the robust set-up and academic environment of major medical centers. In

addition, institution-based physicians have increased access to and familiarity with the

extensive resources of academic institutions.

The aforementioned pre-emptive educational efforts appeared to wane after commencement

of treatment. It is during this period that the treatment and disease evolve and patients

actually experience AEs. We noted that a substantially lower number (<50%) of physicians

implement AE management strategies (e.g. proactive interval follow-ups, consultations with

non-oncology specialists, distribution of supplemental AE educational materials), ensure

compliance (e.g. teaching programs), and monitor AEs (e.g. patient medication diaries), all

of which are measures critical for good clinical outcomes. Other authors have provided a

number of recommendations for the effective management of targeted therapy-related AEs.

[5, 11, 12]

Nevertheless, it is noteworthy that almost all physicians considered that titration of the dose

of lifesaving anticancer drugs (vis-à-vis switching) is often an effective approach to

mitigating toxicities in patients. Whereas dose modification may represent a useful strategy

in decreasing AEs, its effects on clinical outcome are concerning, in part because the

severity of AEs such as HFSR and hypertension have been correlated with an improved

response.[13, 14] Furthermore, nearly all respondents indicated that treatment should not be

switched/discontinued for hypertension or fatigue, two key AEs commonly seen with these

therapies, as strategies exist for their effective control. Intriguingly, nearly half of the

participants indicated that they had switched or discontinued treatment due to AEs for

25%-50% of their patients. This probably reflects one instance of discordance between

oncologists' beliefs and practices.

Most physicians utilized a comprehensive care team for AE management, yet only half

found it extremely beneficial; of the latter, a vast majority were from institution-based

practices (P = 0.018). This discrepancy could be explained by patient demographic

differences between the two practice settings, physician time constraints, and the utility of

such teams to the type of practice setting itself. For example, comprehensive care teams can

reduce emergency room visits, hospital admissions/stays, fragmented care (multiple

specialists), or duplication of services.
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Time constraints appear to result in non-referral to outside specialists for AE management,

specifically for institution-based physicians (P = 0.029), and to a lesser extent, seem to

hinder treatment optimization for RCC patients, thus potentially leading to sub-optimal

patient care. This may be partially explained by a higher patient volume, especially among

institution-based physicians. The issue is further intensified by the fact that medical

uncertainties were cited as the most common treatment optimization barrier, in addition to

others such as the lack of education among physicians in managing these AEs and patient

compliance to AE management strategies.

Consultation with non-oncology specialists

Previous studies have highlighted the importance of multidisciplinary teams to better

manage targeted therapy-related AEs in cancer patients.[11, 15] Around 70% of our

participants noted that their practice does routinely consult with non-oncology specialists for

management of targeted therapy-related AEs [Q7], which is in contrast to 31% in a previous

item [Q3]. This discrepancy may be attributed to the difference in wording between the two

questions (specific versus unfamiliar AEs) and the multiple-selection format of Q3;

respondents may have implicitly ranked their most frequent management measure rather

than selecting all that were applicable, leading to an underestimation of the true prevalence

of outside referral. Also, half of our respondents were from a private practice setting, which

might account for the high referral rates due to less familiarity with non-oncologic AEs, as

compared to their academic peers.

Dermatologists and cardiologists are the most frequently consulted specialists. However, not

all agreed that referral to non-oncology specialists offered benefit for management of AEs

suggesting that there is an urgent need to devise better evidence-based AE treatment

strategies. The main barriers to consulting non-oncology specialists among institution-based

and community-based physicians were noted to include difficulty finding physicians with an

interest in consulting for cancer patients and time constraints, respectively.

Our findings highlight a need to increase oncologists' awareness of specialty centers,

including supportive care specialists and programs. Furthermore, it highlights a need to train

and increase non-oncology specialists adept in AE management in cancer patients. Lastly,

dermatologic AEs such as rash[16] and hand-foot skin reaction (HSFR), besides being

common with sunitinib, sorafenib, and axitinib (which has a higher risk of HSFR relative to

pazopanib),[17-20] are correlates that may identify patients likely to benefit from treatment.

[13] Thus, incorporation of dermatologists in the multidisciplinary management of RCC

patients is crucial.

Besides the expertise of multidisciplinary specialists, oncologists should be well-equipped

with their own management strategies for targeted therapy-related AEs that can cause

disruption of treatment[12, 21] and negatively impact patient quality of life.[22, 23] Our

survey identified a number of AE management strategies, while others have published

recommendations highlighting AEs that can be best addressed by non-oncology specialists.

[6, 7] Notwithstanding, the evidence for suggested management measures remains largely

anecdotal.[6]
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Limitations

Survey-based studies are subject to a number of limitations. First, because data is collected

at a single time point, changes in practices and/or patient populations are not accounted for.

Further, it is difficult to discern event chronology or recognize temporal associations.

Second, surveys are retrospective and may introduce recall bias. Additionally, our

responders may not have been exclusively administering targeted therapy for RCC

management. Third, although efforts were made to include a random sample of responders,

selection bias may have been inadvertently introduced, as reflected by the respondents'

practice setting. A thorough analysis was performed for both institutional- and community-

based groups; yet caution must be exercised in making conclusions regarding the former due

to the smaller sample size. Fourth, because our responders were from the US, we cannot

extrapolate our results to other countries. Lastly, although management strategies are driven

primarily by physicians, inclusion of other clinical personnel (e.g. nurses, pharmacists)

involved in patient care, and even patients or their families/caregivers may broaden our

understanding. A follow-up research endeavor (reflecting a different time point) would be

ideal, although survey administration can be expensive and time-consuming.

Conclusion

In summary, this survey fills an important gap by drawing attention to oncologists' current

practices and beliefs in addressing targeted therapy-related AEs during the treatment of

RCC, and their perceptions regarding the utility of outside referral to assist in AE

management. Our study highlights the urgent need for a concerted inter-disciplinary

approach and multi-center effort to address unpredictable and unfamiliar AEs from targeted

therapies. Physician and patient education, and interval patient follow-ups are perhaps the

most inexpensive interventions to yield improved outcomes. Although comprehensive care

teams are relatively difficult to set-up, they are crucial in maintaining consistent dosing of

anticancer therapy, AE management and patient quality of life. Development of evidence-

based strategies and consensus guidelines for the comprehensive management of AEs from

targeted therapies has yet to gain momentum, and further research in this arena will

immensely benefit cancer patients and survivors.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Clinical Practice Points

• Although the specificity of targeted therapies circumvent the systemic side

effects associated with conventional chemotherapy, unique AEs are commonly

reported with the use of these drugs, which necessitate oncologists' attention and

careful management.

• Our survey revealed that RCC patients require dose modifications/

discontinuation due to targeted therapy-related AEs. Non-oncologists are

frequently consulted to manage these AEs, although physician time constraints

appear to be a barrier to referral. Most oncologists discuss AE management with

patients, but only a minority proactively reach out to patients.

• Institution-based physicians were more likely to utilize their own institution/

practice for AE management information, whereas community-based physicians

most often used sales representatives. Medical uncertainties were identified as

the greatest barrier to treatment optimization.

• Less than half of physicians in our sample implement AE management

strategies, ensure patient compliance, and monitor AEs, measures that are

critical for good clinical outcomes.

• There is a need to increase oncologists' awareness of outside specialty centers

and a need to train and increase the number of non-oncology specialists adept in

the management of AEs in cancer patients.

• Incorporation of dermatologists and cardiologists in the multidisciplinary

management of RCC patients is crucial. Developing a concerted inter-

disciplinary approach to address unpredictable/unfamiliar AEs from targeted

therapies will allow patients to achieve a greater quality of life.
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Figure 1.
A, B, C Mean rank order of specific non-oncology specialists with whom respondents

consulted with or referred patients to (1 = most often, 5 = least often), stratified by total

respondent sample (n=71) (A), institution-based respondents (n=20) (B), and community-

based respondents (n=51) (C)*
* Includes only data from respondents who answered “yes” to Q7: Do you routinely consult

with or refer to non-oncology specialists, for management of unfamiliar AEs?
aMean values were significantly different between institution-based and community-based

respondents (P < 0.01)
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Table 1
Demographics and experience of respondent sample

*
Q: Question number

†
Statistical analysis was used to assess differences between institution- and community-based respondents; Pearson chi-square or Fisher's exact test

(when anycell contained a value <5) was used to calculate P values. Statistical significance was considered at P <0.05
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Table 2
Management of adverse events: Practice patterns

*
Q: Question number

†
Statistical analysis was used to assess differences between institution- and community-based respondents; Pearson chi-square or Fisher's exact test

(when anycell contained a value <5) was used to calculate P values. Statistical significance was considered at P <0.05

‡
Respondents were allowed to make multiple selections
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Table 3
Management of adverse events: Practice patterns

*
Q: Question number

†
Statistical analysis was used to assess differences between institution- and community-based respondents; Pearson chi-square or Fisher's exact test

(when anycell contained a value <5) was used to calculate P values. Statistical significance was considered at P <0.05

‡
Respondents were allowed to make multiple selections

§
Includes only data from respondents who answered “yes” to Q17(n=67)

¶
Includes only data from respondents who answered “yes” to Q7(n=71)
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