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Abstract Renal cell carcinoma primarily affects older
individuals. Approximately half of all new renal cell carci-
noma diagnoses are made in persons 65 years of age or
older. Devising a treatment plan for the elderly patient
population requires special consideration. Age-related
physiological, cognitive, and social characteristics of elderly
patients may influence each stage of patient care. Until
recently, treatment options were limited for elderly patients
with renal cell carcinoma. Sorafenib is the first multikinase
inhibitor approved for use in renal cell carcinoma in the
United States and Europe. In the phase III Treatment
Approaches in Renal Cell Cancer Global Evaluation Trial,
sorafenib significantly extended progression-free survival in
patients with advanced renal cell carcinoma, regardless of
age. Incidence rates of adverse events were not significantly
higher in elderly patients receiving sorafenib than in
younger patients. Thus, sorafenib represents an important
treatment option for elderly patients with renal cell carci-
noma. This report describes particular considerations for
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physicians to be aware of when choosing a treatment regi-
men for their elderly patients with renal cell carcinoma and
offers recommendations on how to integrate specific man-
agement strategies into clinical practice that will optimize
the use of sorafenib in the elderly. The strategies focus on
patient selection, assessment of quality of life, management
of adverse events, and appropriate dose modifications. The
goal of these recommendations is to maximize the clinical
benefit of sorafenib in the elderly patient population through
appropriate use.
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Introduction

Age represents the greatest risk factor for the development
of cancer [1]. While cancer can occur at any age, the
likelihood of developing cancer increases with age. For
renal cell carcinoma (RCC), the median age of first diag-
nosis is ~65 years, and over 25% of newly diagnosed
patients are older than 75 years [2]. Considering that the
proportion of elderly individuals in the population is
growing [3], RCC is expected to pose an increasingly
greater health burden in coming years.

The advanced age of many patients with RCC presents
specific complications that can affect patient care. Elderly
patients are generally more likely to have poorer perfor-
mance status, lower tolerance to therapy, and more
comorbidities than younger patients [4]. Nearly two-thirds
of elderly patients with RCC (aged >75) concurrently
suffer from conditions such as cardiovascular disease or
diabetes [4, 5]. On average, elderly patients with cancer
(aged >70) will have three comorbidities, in which
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growing evidence shows can affect survival, cancer pro-
gression, and treatment response [6]. In general, elderly
patients have poorer prognosis, compared with younger
patients. The 5-year overall survival (OS) and progression-
free survival (PFS) rates for patients with RCC are 91 and
81% for patients <40 years old, and 78 and 71% for
patients aged >40, primarily because older patients gen-
erally have more advanced disease at diagnosis [7]. Thus,
many elderly patients with RCC often require treatment
considerations that are distinct from those required by
younger patients.

Sorafenib is the first multikinase inhibitor approved for
use in RCC. Approved by the United States Food and Drug
Administration in 2005 and the European Medicines
Agency in 2006, sorafenib is an oral biaryl urea RAF
kinase inhibitor that acts against both vascular endothelial
growth factor and platelet-derived growth factor receptors,
simultaneously targeting both tumor cell proliferation and
angiogenesis [8—10]. In the phase III Treatment Approa-
ches in Renal Cancer Global Evaluation Trial (TARGET)
evaluating the efficacy and safety of sorafenib in patients
with advanced RCC, sorafenib significantly prolonged
PFS, compared with placebo (5.5 months vs. 2.8 months;
p < 0.01) [11]. In the final analysis of the TARGET trial,
sorafenib conferred an OS advantage over placebo, despite
the crossover of 48% (n = 216) of placebo-treated patients
to the sorafenib arm (17.8 months vs. 15.2 months;
p = 0.146) [12]. The OS advantage of sorafenib becomes
statistically significant when data from crossover patients
are censored (17.8 months vs. 14.3 months; p = 0.029)
[12]. Extended access studies of sorafenib in advanced
RCC, the Advanced Renal Cell Carcinoma Sorafenib
(ARCC) studies in North America (NA-ARCCS) and
Europe (EU-ARCCS), report disease control in 84 and 73%
of patients, respectively [13, 14]. By significantly pro-
longing PFS, extending OS, and improving quality of life,
sorafenib represents a major advance in the treatment of
advanced RCC.

Until sorafenib was approved, treatment options for
patients with advanced RCC were limited to cytokine
therapy, which is associated with severe toxicity that posed
a major barrier to use in elderly patients [4, 15]. By com-
parison, elderly patients enrolled in the phase IIIl TARGET
trial reported rates of adverse events comparable to those
reported by younger patients in the trial (Table 1) [16].
These observations were confirmed in expanded access
studies of sorafenib in North America (NA-ARCCS) and in
Europe (EU-ARCCS), in which elderly and younger
patients reported comparable rates of adverse events
(Table 2) [13, 17]. More importantly, the elderly patients in
both the phase IIl TARGET trial and the NA-ARCCS and
EU-ARCCS trials received sorafenib doses comparable to
those received by younger patients and experienced a level
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Table 1 Summary of efficacy and safety findings of the TARGET
clinical study

Randomized controlled study

TARGET
Younger Elderly
patients (=70 years)
Efficacy measure (n = 381) (n=170)
Median progression-free 5.9 6.6
survival, months
Disease control rate, % 83.5 84.3
Adverse event, % All grades All grades
Cardiac
Hypertension 18.1 10.0
Constitutional
Fatigue 36.2 38.6
Dermatologic
Rash/desquamation 39.1 443
Hand—foot skin reaction 31.0 229
Gastrointestinal
Diarrhea 433 429
Nausea 22.0 25.7
Anorexia 14.2 27.1

TARGET treatment approaches in renal cell cancer global evaluation
trial

of clinical benefit comparable to that of younger patients or
the overall patient population (Tables 1, 2). Subset analy-
ses showed that, compared with placebo, sorafenib signif-
icantly extended PFS in all patients, regardless of age
[16, 17]. In addition, elderly patients receiving sorafenib
achieved disease control rates similar to those of the overall
population [13, 16, 17].

At present, clinical practice guidelines in RCC do not
specify recommendations for management decisions in the
elderly population [18], although general recommendations
have been put forth by the International Society of Geri-
atric Oncology [4]. This article captures the discussion of
an expert panel of physicians that was convened on Feb-
ruary 26, 2009, to review management strategies for
elderly patients with RCC receiving sorafenib.

Elderly patient selection for sorafenib therapy

In the TARGET trial, elderly patients (aged >70) made up
13% of the study population [16]. In the NA-ARCCS and
EU-ARCCS studies, elderly patients (aged >70) made up
28 and 23% of the patient population, respectively [13, 17].
In our clinical experience, about 20-30% of patients with
RCC are elderly.



Med Oncol (2010) 27:1359-1370 1361
Table 2 Summary of efficacy ] o
and safety findings of the NA- Expanded access studies
ARCCS and EU-ARCCS NA-ARCCS EU-ARCCS
expanded access studies
All patients Elderly All patients Elderly
(n = 1,891) (=70 years) (n = 1,148) (=70 years)
Efficacy measure (n = 537) (n = 267)
Median progression-free ND ND 6.9 8.2
survival, months
Disease control rate, % 83 84 77.0 77.6
Adverse event, % Grade >3 Grade >3 Grade >3 Grade >3
(n = 2,504) (n = 736)
Cardiac
Hypertension 5 4.8 6.1
Constitutional
Fatigue 7 7.6 10.4
Dermatologic
Rash/desquamation 5.1 4.8
Hand—foot skin reaction 12.6 12.1
NA-ARCCS North America- Gastrointestinal
advanced renal cell carcinoma Diarrhea 2 5.7 4.8
sorafenib, EU-ARCCS Nausea ND ND
European-advanced renal cell Anorexia | ND ND

carcinoma sorafenib

Because factors such as cognitive capacity, physical
health, and goals of therapy can vary widely in the elderly
patient population, geriatric assessment is an important
component of treatment individualization [19]. This
involves evaluating patients for comorbidities, dependency,
nutritional status, and mental status [19]. A number of
factors should be considered when deciding to prescribe
sorafenib for an elderly patient with RCC (Table 3).

Chronological versus physiological age

Chronological age refers to an individual’s actual age.
Physical and environmental factors, including lifestyle
(e.g., smoking history and diet), socioeconomic status (e.g.,
employment grade), markers of overall physical health
(e.g., serum cholesterol levels), fitness level (e.g., exercise
regimen), independence level, and markers of age (e.g.,
muscle mass loss) can influence an individual’s physio-
logical age, or how young or old an individual feels [20].
For some patients, their chronological age differs from
their physiological age, and patients may be physiologi-
cally “younger” or “older” than their actual age in years.
Controversy over the age threshold separating elderly from
non-elderly patients continues to raise debate. While some
guidelines define elderly as aged >65, clinicians under-
stand that the age threshold is not fixed and depends on the
physiological age of each patient [21]. In our opinion, an
estimated chronological age threshold for classifying the
elderly is ~70 years. A growing body of evidence shows

that prognostic factors in elderly patients include measures
of functional performance, independence in activities of
daily life, cognitive strength, and comorbidities but not
chronological age [22, 23]. Despite this evidence, elderly
patients are often denied standard treatment based on their
age [24], even though such treatment may be beneficial.
Physiological age should be considered when deciding to
start sorafenib therapy. Following initial physical exam and
interview about medical and social histories, consider
making an estimation of physiological age and devising an
appropriate treatment plan that is best suited for each
individual patient.

Comorbidities

Specific guidelines are not available that outline exclusion
criteria for sorafenib based on comorbidities, so such a
determination should be made on a case-by-case basis,
depending on the judgment of the treatment physician.
Indices have been developed to measure the burden of
comorbidities in the elderly, including the Charlson index
[25]. In our clinical experience, sorafenib therapy may not
be generally suitable for elderly patients with serious car-
diac conditions including unstable angina, coronary artery
disease, or recent stroke or myocardial infarction. Patients
with left-ventricular ejection fraction (LVEF) <40% may
not tolerate sorafenib well [26]. Although extensive safety
data are not available to allow a general recommendation,
we believe that individual patients with LVEF >40-50%
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Table 3 Specific considerations for the elderly

Specific considerations for the elderly at each stage of patient treatment with sorafenib

Stage of treatment Specific considerations

Patient selection
e Physiological age
o Comorbidities

¢ Drug toxicity profile

Before sorafenib therapy

Consider the following in the decision to start sorafenib

e Determine the patient’s goals for therapy

e Advise the patient to resolve preexisting health conditions, such as hypertension, skin disorders,

and foot problems

e Take full inventory of the medications and dietary supplements the patient is taking

e Inquire about the patient’s support system

o Arrange regular nurse outreach, if necessary

e Educate the patient on sorafenib dosing and administration, and recognition and management

of adverse effects

During sorafenib therapy Monitor for

e Emergence of adverse effects

o Understand that some adverse effects may affect elderly patients differently than they

would younger patients

o Arrange regular nurse outreach, if necessary

o Be prepared to act quickly and aggressively if adverse effects emerge

o Consider dose modifications, if necessary

e Quality of life

o Regularly inquire about the impact of adverse effects on activity levels

e Potential drug—drug interactions

o Regularly inquire about any new medications the patient may be taking

e Clinical response to sorafenib

o Regularly perform imaging scans to monitor disease state

may be considered for sorafenib therapy if they are
asymptomatic and have no other cardiac risk factors. Other
comorbidities, such as hypertension, may be exacerbated
during treatment [11], although this condition is not nec-
essarily a contraindication for sorafenib, since medical
management is usually successful in controlling high blood
pressure. In our clinical experience, hypertension as a
comorbidity should not necessarily preclude a patient from
sorafenib therapy. A thorough understanding of all preex-
isting conditions is important in determining whether a
patient is suitable for sorafenib treatment.

Sorafenib administration and the elderly patient

Before starting an elderly patient on sorafenib, inquire
about the patient’s support system. Determine whether or
not a family member or friend can offer assistance with
drug administration and/or at-home management of
adverse effects, if necessary. If no support system is
available, then have a nurse make frequent contact with the
patient to monitor adherence to therapy, the status of
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adverse effects, and overall well-being. Patients should be
educated about the importance of drug administration and
adherence and how to recognize and handle adverse events
when they develop.

When prescribing therapies to elderly patients, physi-
cians must consider any age-related physiological charac-
teristics that may impact clinical pharmacology, adherence,
and the patients’ ability to self-administer medications [27].
Elderly patients with comorbidities requiring treatment face
the added challenge of coordinating multiple drug regimens
without omitting doses. Varied pill sizes and colors, dosing
schedules, and dosing requirements may confuse patients
whose eyesight and memory may be weakening. For elderly
patients receiving sorafenib, it is important to emphasize the
importance of taking the drug on an empty stomach at least
1 h before or 2 h after eating [28]. This may confound those
patients who are accustomed to or need to take other
medications on a full stomach or with food.

An early study of adherence to treatment regimens in an
elderly patient population found that 60% of patients dis-
continued a medication without consulting their doctor if
they felt the medication was not useful [29]. As such, it is
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also important to tell patients to take sorafenib continuously
unless otherwise directed, even when they do not perceive
the drug to be working. Dose interruptions of sorafenib can
diminish its potential clinical benefit to patients.

Financial constraints may negatively affect adherence to
drug treatment for many patients [30], particularly those
who are not working or on a fixed income. To address
issues of access to sorafenib, the Resources for Expert
Assistance and Care Helpline (REACH) program provides
help with explaining insurance coverage and finding other
programs to financially assist patients receiving sorafenib
[31]. Patients who have trouble affording sorafenib can
seek assistance through the REACH program to avoid
interruptions in treatment [31].

Quality of life in elderly patients on sorafenib

In a subanalysis of the TARGET trial to measure quality of
life, patients on sorafenib, regardless of age, reported a
longer delay to health status deterioration, compared to
placebo [16]. Compared with patients receiving placebo, a
greater proportion of patients receiving sorafenib, regard-
less of age, reported stable or improved physical well-being
at cycles 4 and 5 of treatment [16]. Thus, elderly patients
are as likely as younger patients to maintain or improve
their quality of life while on sorafenib therapy.

In the clinical setting, quality of life can be assessed at
each patient visit by inquiring about the occurrence and
severity of adverse events, overall health, and the effect, if
any, of sorafenib treatment on a patient’s ability to perform
the activities of daily living (Table 3). Scales are available
to help assess the ability of patients to carry out the basic
and instrumental activities of daily living, and these mea-
sure factors that contribute to the inability of patients to
care for themselves (Table 4) [32, 33]. Using such scales
when inquiring about a patient’s activities of daily living
can guide the interview. As is often the case in elder care,
maintaining quality of life can be the primary goal of
therapy [34]. Striking the proper balance between mini-
mizing adverse effects and maximizing clinical response to
therapy is an important aspect of maintaining or improving
patient’s quality of life. Elderly patients may report an
improvement in their quality of life if they are able to
perform more tasks than they could previously.

For elderly patients, maintaining disease control is an
important goal of treatment. We recommend that disease
control be monitored with regularly scheduled imaging
scans (Table 3). In our clinical experience, we have had
many elderly patients consider an objective tumor response
of stable disease to be an indication of clinical efficacy,
because their cancer remains asymptomatic. The potential
for disease control to translate into preserved or improved

quality of life may be considered a significant measure of
clinical efficacy by many elderly patients.

Drug—drug interactions and the elderly patient

Patients with cancer with comorbidities are often treated
with multiple agents. In one cancer center in the south-
eastern US, elderly patients with cancer were taking, on
average, six concomitant drugs [6]. The potential exists
that drugs used to treat comorbidities may interact with
anticancer therapy and increase toxicity and/or reduce
efficacy of one or more drugs [4]. It is imperative to
inventory all medications and dietary supplements used by
a patient before beginning sorafenib therapy.

Angiogenesis inhibitors, such as sorafenib, sunitinib, and
bevacizumab, have raised concerns about their potential to
increase the risk of bleeding. In the TARGET trial, bleeding
(all grades, all causalities) was reported in 15.3 and 8.2% of
patients receiving sorafenib or placebo, respectively [11,
28]. There was no significant difference in grade 3 and 4
bleeding reported in 2.0 and 1.5% of patients receiving
sorafenib or placebo, respectively [11, 28]. In patients who
are taking anticoagulants (such as warfarin) while on so-
rafenib, infrequent bleeding events or elevations in the
international normalized ratio (INR) have been reported
[28]. Thus, it is recommended that INR be monitored clo-
sely. With appropriate management of anticoagulant ther-
apy, patients may continue to receive sorafenib therapy.

Because sorafenib is dosed continuously, patients taking
other drugs concurrently may not need to adjust the dos-
ages of those drugs during cancer treatment. This can be
particularly important in elderly patients who may be
sensitive to the changes in drug levels. For example,
patients may experience labile hypertension with sunitinib,
a drug that is dosed continuously for 4 weeks followed by a
2-week rest period [35]. In some patients started on anti-
hypertensive treatment associated with their cancer ther-
apy, symptomatic hypotension has been observed during
the rest weeks, necessitating intermittent dosing of the
antihypertensive [35, 36]. Similarly, the need for read-
justment of warfarin dosing during sunitinib therapy has
been observed in clinical practice [36]. The need for some
elderly patients to regularly adjust the dosages of their
medications during intermittent cancer therapy in order to
maintain equilibrium can prove burdensome.

Experience with sorafenib tolerability in elderly
patients

The incidence of treatment-related adverse events in the
TARGET trial was comparable between sorafenib-treated
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Table 4 The Katz and Lawton scales to assess the ability to perform the instrumental activities of daily living

The Katz scale to assess the ability to perform basic activities of daily living

Basic activities of daily living

Category Description

Bathing Receives either no assistance or assistance in bathing only one part of body

Dressing Gets clothes and dresses without any assistance except for tying shoes

Toileting Goes to toilet, uses toilet, arranges clothes, and returns without any assistance; may use cane or walker for support

and may use bedpan/urinal at night

Transferring Moves in and out of bed and chair without assistance; may use cane or walker
Continence Controls bowel and bladder completely by self without occasional “accidents”
Feeding Feeds self without assistance, except for help with cutting meat or buttering bread

The Lawton scale to assess the ability to perform basic activities of daily living

Instrumental activities of daily living

Category Items Score
Ability to use the telephone Operates telephone on own initiative 1
Dials a few well-known numbers 1
Answers telephone but does not dial 1
Does not use telephone at all 0
Shopping Takes care of all shopping needs independently 1
Shops independently for small purchases 0
Needs to be accompanied on any shopping trip 0
Completely unable to shop 0
Food preparation Plans, prepares, and serves adequate meals independently 1
Prepares adequate meals if supplied with ingredients 0
Heats and serves meals, or prepares meals but does not maintain adequate diet 0
Needs to have meals prepared and served 0
Housekeeping Maintains house alone or with occasional assistance 1
Performs light daily tasks such as dishwashing, bed making 1
Performs light daily tasks but cannot maintain acceptable level of cleanliness 1
Needs help with all home maintenance tasks 1
Does not participate in any housekeeping tasks 0
Laundry Does personal laundry completely 1
Launders small items 1
All laundry must be done by others 0
Mode of transportation Travels independently on public transportation or drives own car 1
Arranges own travel via taxi but does not otherwise use public transportation 1
Travels on public transportation when accompanied by another 1
Travel limited to taxi or automobile with assistance of another 0
Does not travel at all 0
Responsibility for own medications Is responsible for taking medication in correct dosages at correct time 1
Takes responsibility if medication is prepared in advance in separate dosage 0
Is not capable of dispensing own medication 0
Ability to handle finances Manages financial matters independently, collects and keeps track of income 1
Manages day-to-day purchases but needs help with larger purchases
Incapable of handling money 0

Based on scales developed by Katz and Akpom [33] and Lawton and Brody [32]
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Hand-foot skin reaction

Diarrhea

Anorexia Hypertension

Before ﬁ Identify preefisting \ » Take loperamide before * Give physical exam + Control preexistin
sorafenib hyperkeratotic areas scheduled dose of * Measure baseline body rolpreexisting
* Referto podiatrist sorafenib mass index condition
* Resolve preexisting foot
problems
* Useurea-based creams
\ or pure aloe vera )
X .
Monitor « Appearance of * Hydration status « Weight loss
. . ) * Blood pressure
hyperkeratotic areas « Overall well-being * Appetite
; N\ (o N
Mild to r- Use over the co.unter . Renmm.welﬁhydrated « Toke advantage of « If preexisting condition,
moderate creams and lotions * Make dietary changes services that provide increase dose of current
* Useurea-based lotions * Take loperamide meals at little or no cost antihypertensive
* Protect the skin with * Reach out to healthcare
\ gloves and/or socks ) provider for support )y l l
d f . \ ( ) L,
Moderateto (* » Reduce dose u“'t'l * Give intravenous fluids = Ifsevere and/or chronic, * Ifno f)fee)ustmg
severe symptoms subside * If severe and/or chronic, discontinue sorafenib condition and blood
* Ifpersistent, interrupt discontinue sorafenib pressure is
dosing \ Yy, >150/90 mm Hg, start an

* Restartand/or re-
escalate once symptoms
subside

« Ifsevere and/or chronic,
discontinue sorafenib

antihypertensive
If severe and/or chronic,
discontinue sorafenib

Fig. 1 Diagram of the management of selected adverse events—italic font marks those recommendations of particular importance in the elderly

patient population

elderly patients and younger patients (Table 1) [16]. Sim-
ilar observations were made in the NA-ARCCS and EU-
ARCCS studies in this regard (Table 2) [13, 17]. None-
theless, some adverse events associated with sorafenib may
be tolerated differently in elderly patients than in younger
patients because of differences in physiology and psy-
chology. Because maintaining quality of life is the primary
goal of treatment for many elderly patients, any side effect
that impinges on quality of life may become intolerable,
regardless of severity. Faced with the prospect of dimin-
ished quality of life with sorafenib therapy, some patients
may opt to discontinue therapy. Close follow-up and
aggressive prophylaxis and management of mild degrees of
toxicity can minimize their effect on the quality of life for
elderly patients.

Another aspect of difference between elderly and
younger patients is tolerance to the additive impact of
multiple adverse effects. Elderly patients may not be able
to withstand an accumulation of multiple adverse effects,
even mild ones, as well as younger patients might. For
example, elderly patients may suffer more fatigue than
usual if they have anemia [37]. Anemia occurred more
frequently in elderly patients (11.4%) than in younger
patients (6.8%) receiving sorafenib [16].

Similarly, age-related physiological differences can
affect tolerance to adverse effects. For example, elderly
patients experiencing diarrhea may become dehydrated
more easily than younger patients and, therefore, suffer
greater morbidity from this side effect [38]. Understanding
the individual patient’s level of tolerance and goals of
therapy can help tailor the most appropriate treatment
regimen for that patient, as well as help guide the level of
surveillance and the threshold for intervention for
toxicities.

Generally speaking, elderly patients experience the
same types of adverse events that younger patients expe-
rience. The management of these events, however, may
differ slightly to take into account the special needs of this
patient population (Fig. 1).

Skin toxicities

Hand—foot skin reaction

The incidence of hand—foot skin reaction (HFSR) was not
significantly different between elderly patients and younger

patients in the TARGET trial (Table 1) [16]. Similarly, no
substantial differences in HFSR incidence were observed in
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the NA-ARCCS and EU-ARCCS studies (Table 2) [13,
17]. Many of the preventive and management recommen-
dations for handling HFSR associated with sorafenib are
universal [39]. Before starting sorafenib therapy, perform a
physical examination of the patient to identify areas of
hyperkeratotic skin, and we suggest that patients be advised
to use pure aloe vera or urea-based creams to treat these
areas. If foot problems such as calluses or ingrown toenails
are present, advise patients to have these problems resolved
[39]. A referral to a podiatrist may be necessary and is
strongly recommended particularly for patients who are
diabetic and may be predisposed to foot problems. While
taking sorafenib, if HFSR occurs, lanolin- or urea-based
creams may help alleviate mild symptoms [39]. If symp-
toms of HFSR persist or are severe, then consider discon-
tinuing therapy until symptoms subside [39]. Then,
sorafenib therapy can be restarted.

Skin rash/desquamation

If skin rash or desquamation should develop in the first
weeks of treatment with sorafenib, the use of emollient
creams may provide relief for mild symptoms. For severe
or persistent skin rash, dose reduction or interruption
may be necessary to allow symptoms to clear [28]. Then,
sorafenib therapy can be re-escalated or restarted. General
recommendations for dose modifications are outlined
later.

Other potential cutaneous reactions

Cases of keratoacanthoma, actinic keratoses, and squamous
cell carcinoma (SCC) occurring in patients taking sorafe-
nib, including patients aged >65, have been reported
[40-44]. Following these reports, a review of clinical
safety data from sorafenib clinical studies (all tumor types)
and marketed use has found keratoacanthoma and SCC of
the skin to be an uncommon undesirable event occurring in
0.1 to <1% of patients taking sorafenib [28]. It is recom-
mended that prompt recognition and referral to a derma-
tologist of suspected keratoacanthoma/SCC is important
for early intervention to decrease the potential for addi-
tional morbidity in patients taking sorafenib [28].

Diarrhea

Treatment-related diarrhea may not occur more frequently
in elderly patients than in younger patients receiving
sorafenib [13, 16, 17], but the adverse effects may be more
burdensome. Although preventive measures are lacking,
patients for whom diarrhea is a problem can take a dose of
loperamide 30 min before each dose of sorafenib [45]. If
patients experience diarrhea, advise them how to remain
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well hydrated. Additional loperamide can be taken after
each loose bowel movement, if needed [45]. Dietary
changes, such as eating more bulk-producing foods and
dietary supplements, such as soluble fiber, can help to
alleviate symptoms [45]. Encourage patients to reach out to
a healthcare provider (e.g., nurse or physician) before
diarrthea becomes severe or debilitating. If diarrhea is
severe, then patients may need intravenous fluids admin-
istered to combat dehydration. If diarrhea is chronic and/or
severe, then consider a temporary discontinuation of so-
rafenib therapy.

Anorexia

In the TARGET trial, anorexia (all grades) occurred more
frequently in elderly patients than in younger patients
receiving sorafenib (Table 1) [16]. In the NA-ARCCS
study, however, grade 3 or greater anorexia occurred at
comparable rates in elderly and younger patients (Table 2)
[13]. A number of physiological, psychological, and social
factors can contribute to anorexia in the elderly [46]. In
addition, because patients with advanced cancers also tend
to be anorexic, have reduced food intake, and have
increased weight loss [47], it is important to regularly
monitor the weight and appetite of elderly patients with
cancer. Elderly patients who live alone or are unable to
cook for themselves may be able to take advantage of local
social service programs that can provide meals at little or
no cost to patients. A number of orexigenic agents have
been studied in younger patients with cancer, but data are
lacking for their efficacy and safety in elderly patients with
cancer [48].

Hypertension

While the incidence of hypertension in elderly patients
(aged >70) was comparable to that seen in younger
patients receiving sorafenib in the TARGET trial (Table 1)
[16] and in the NA-ARCCS and EU-ARCCS studies
(Table 2) [13, 17], the potential for hypertension to
develop in the elderly receiving sorafenib remains a clin-
ically important consideration to be monitored closely. Up
to 50% of patients with cancer over the age of 60 have
hypertension [5, 49]. Before starting sorafenib therapys, it is
important to determine baseline blood pressure and advise
patients with preexisting hypertension to have their blood
pressure controlled before starting on sorafenib. If hyper-
tension worsens with sorafenib therapy, then increasing the
dose of the patient’s current antihypertensive medication or
adding a new medication may be necessary. If hypertension
develops with sorafenib therapy and blood pressure rises
above 150/90 mm Hg, then aggressive management may
be warranted. According to guidelines put forth by the
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World Health Organization and the International Society of
Hypertension, blood pressure should be maintained below
160/90 mm Hg, if possible [50]. Consider starting patients
on an antihypertensive medication, such as a beta-blocker
or an ACE inhibitor. As in all older patients with hyper-
tension, choice of therapy should take into account coex-
isting conditions. For severe or persistent hypertension
that does not improve with antihypertensive medication,
a temporary or permanent discontinuation of sorafenib
should be considered [28].

Therapeutic modification in the elderly patient

Dose modifications of sorafenib may be necessary in elderly
patients who experience intolerable or unmanageable

Fig. 2 Computed tomography
scans with (a, b) and without
intravenous contrast (¢, d) of
elderly patient with advanced
RCC before sorafenib therapy
(a), and after 8 months (b),
16 months (c), and 30 months
(d) of sorafenib therapy

adverse effects. In the TARGET trial, dose reductions
occurred in 21.4% of elderly patients and 11.3% of younger
patients. Most dose reductions in the elderly patient group
were attributable to skin toxicity, gastrointestinal events,
and cardiac adverse events [16]. Dose discontinuations
occurred in 21.4% of elderly patients and 8.1% of younger
patients [16]. Younger patients discontinued mainly
because of pulmonary or upper respiratory disorders and
constitutional disorders (e.g., fatigue, fever) and elderly
patients because of gastrointestinal and dermatologic con-
cerns [16].

If a grade 3 or 4 sorafenib-related adverse event occurs,
then a temporary discontinuation of treatment may be
necessary to allow time for symptoms to subside. If adverse
effects are severe and/or chronic, then permanent discon-
tinuation may be warranted (Table 5) [28]. If, however,

Table 5 Dose modification recommendations based on prescribing information and author clinical experience

Dose modifications

Dose reduction

Reduce dose to 400 mg once daily until symptoms subside

If symptoms persist, then reduce dose to 400 mg once every other day

Dose escalation

If patient’s cancer is unstable, then increase dose by 200 mg per day for several days, depending on patient response

and development of adverse reactions, until the full dose of 400 mg BID is reached

If patient’s cancer is stable (by imaging scan), then consider maintaining current dose level

Restart after dose
interruption

Restart at a reduced dose (dose dependent on tumor status), and increase dose gradually, depending on patient
response and development of adverse reactions, until the full dose of 400 mg BID is reached

BID, bis in die—twice a day

Mo,
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Table 6 Patient case study illustrating the management of an elderly patient on sorafenib therapy

Description
Patient history 68-year-old female Anemia (last 2 years)
ECOG PS 1 Diabetes mellitus
Quadruple bypass 3 years ago Hypertension
Edema in the leg (unresponsive to
medication)
Medications Clonidine (0.3 mg QD) Metoprolol tartrate 50 mg BID
Clopidogrel bisulfate 75 mg QD Losartan potassium 50 mg QD
Furosemide 40 mg BID every other day Simvastatin 20 mg QD
Insulin (varied dose)
Family history Husband died of RCC

Daughter has chronic interstitial nephritis; renal transplant

Father died of myocardial infarction

History of present illness Edema in the leg RCC diagnosed April 2006
Cardiac work-up and exam normal Clear cell histology
Ultrasound/CT scan shows 17-cm right renal mass Stage IV disease
pressing on inferior vena cava and pushing on liver
(Fig. 2)
Liver and lung metastases Intermediate MSKCC risk

Borderline anemia
Laboratory tests at sorafenib Test completed July 2006
initiation Alkaline phosphatase: 405 IU/L (ULN 150 IU/L)
Lactate dehydrogenase: 204 IU/L (ULN 192 IU/L)
Total bilirubin: 1.8 mg/dL (ULN 1.2 mg/dL)
RCC treatment history 07/13/06: sorafenib therapy initiated
07/24/06: severe rash (erythema, blisters, pruritus, papules); nausea;
leg edema markedly improved
07/25/06: sorafenib therapy stopped
08/09/06: sorafenib reinitiated at 200 mg BID, with bedtime dose
taken with diphenhydramine
09/26/06: CT scan shows tumor reduced by 40% with necrosis; sorafenib
dose increased to 200 mg in the morning plus 400 mg at bedtime
11/06: Sorafenib dose increased to 400 mg BID
01/07: CT scan shows tumor stable, necrotic; no leg edema
12/09/08: Patient clinically stable at most recent visit; small pulmonary
nodules unchanged; kidney mass and liver metastases stable; no

peripheral edema; hypertension controlled; renal and cardiac
function stable (Fig. 2)

Skin rash Hypertension
Adverse events Worst grade 3 2
management Sorafenib dose 400 mg BID
at onset
Duration 1 month Preexisting
Management Dose interruption; restarted at 50% At start of sorafenib therapy,
dose, then slowly increased to full added amlodipine (5 mg QD)
standard dose and increased dose of furosemide (40 mg QD);
after 2 years, reduced dose of clonidine
(0.1 mg QD) and added metolazone (5 mg QD)
Outcome Resolved Hypertension controlled

ECOG PS eastern cooperative oncology group performance status, QD quaque die—every day, BID bis in die—twice a day, RCC renal cell
carcinoma, CT computed tomography, MSKCC Memorial Sloan-Kettering Cancer Center, ULN upper limit of normal

M,
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sorafenib-related adverse events are grade 1 or 2, then a
dose reduction may be sufficient to alleviate symptoms.
Reduce the sorafenib dose by 50% [28], to 400 mg once
daily, and maintain this dose level until symptoms subside.
If symptoms persist, then reduce dose by 50% again, to
400 mg once every other day (Table 5) [28].

Once symptoms clear up, sorafenib therapy can be
restarted and/or re-escalated to reach the full standard dose
(400 mg BID). Dose modifications should be undertaken
on a case-by-case basis, with regular monitoring of patients
for response and adverse reactions. Based on our clinical
experience, we suggest restarting sorafenib at a reduced
dose determined by clinical judgment. If the reduced dose
is well tolerated and the patient’s cancer is stable, then
consider maintaining this dose level for as long as the
patient remains stable. If dose escalation is necessary, then
increase the sorafenib steadily by 200 mg/day for several
days until the full standard dose (400 mg BID) is reached
(Table 5). Generally speaking, it is common for patients
who have had sorafenib dose modifications to restart and/or
re-escalate to the full standard dose without the return of
adverse effects (Table 6).

The details of disclosures and conflicts of interest are
given in “Appendix”.

Conclusion

Half of all new diagnoses of RCC are made in patients aged
65 or older. Until recently, therapies available to treat RCC
were associated with toxicity severe enough to exclude
many elderly patients from treatment. Sorafenib is the first
multikinase inhibitor approved for use in RCC in the
United States and in Europe. In a phase III clinical study,
sorafenib was shown to significantly prolong PFS, extend
0OS, and improve quality of life, compared with placebo,
regardless of patient age. Importantly, the overall incidence
of adverse events was not significantly different between
elderly and younger patients receiving sorafenib. Thus,
elderly patients with RCC may receive clinical benefit from
treatment with sorafenib, without an increase in the fre-
quency or severity of adverse events.

Nonetheless, many elderly patients require special con-
siderations when devising a treatment plan. Age-related
physiological, cognitive, and social characteristics seen in
this patient population may influence patient selection,
goals of treatment, response to therapy, and the manage-
ment of adverse effects. None of these factors, however,
should necessarily preclude an elderly patient from treat-
ment with sorafenib. With a proper understanding of these
particular considerations, appropriate preparation and
patient education, and regular monitoring for and

management of adverse effects, elderly patients with RCC
can benefit from sorafenib therapy.
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