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ABSTRACT

Background. No prospective trials have specifically addressed
the efficacy and safety of panitumumab in elderly patients
withmetastatic colorectal cancer (CRC).Weaimedatassessing
the efficacy and safety of single agent panitumumab in “frail”
elderly patients diagnosedwithmetastaticRAS andBRAFwild-
type CRC.
Materials and Methods. Forty elderly patients (aged $75
years) with metastatic RAS-BRAF wild-type CRC received
off-label prescriptions of single-agent panitumumab at
seven Italian institutions. Treatment was administered as
first line in patients with absolute contraindication to
any chemotherapy or as second-line treatment after failure
of a fluoropyrimidine-based treatment, in the presence
of contraindication to irinotecan. The outcome measures

included objective response rate (ORR), as well as progression-
free survival (PFS), disease control rate (DCR), overall survival
(OS), and safety.
Results. The median PFS and OS were 6.4 months (95%
confidence interval [CI]: 4.9–8 months) and 14.3 months (95%
CI:10.9–17.7months), respectively.ORRwas32.5%,andDCRwas
72.5%. Dose reductions related to adverse events (AEs) were
reported in 9 (23%) patients, but no permanent treatment
discontinuationcausedbywasreported.Themostfrequentgrade
3 AE was skin rash, with an incidence of 20%.
Conclusion. Panitumumabiseffectiveandwell-tolerated infrail
elderly patients with RAS-BRAF wild-type metastatic CRC and
deemedunfit for chemotherapy. A randomized study is needed
to confirm these data.The Oncologist 2015;20:1261–1265

Implications for Practice: Treatment of elderly patients with metastatic colorectal cancer represents a difficult challenge in clinical
practice. A significant proportion of frail elderly patients do not receive treatment, reflecting ongoing uncertainty of clinical benefit and
toxicity of chemotherapy. Unfit condition in this cohort of patients further limits antineoplastic prescription and consequently patient
survival. RAS and BRAFwild-type status could help select an elderly and unfit population that could benefit from anti-epidermal growth
factor receptor single agent therapy. In thepresent study, single-agentoff-label panitumumabwaseffectiveandwell-toleratedas first-line
treatment in frail elderly patients deemed unfit for chemotherapy for metastatic RAS and BRAFwild-type colorectal cancer.

INTRODUCTION

Anti-epidermal growth factor receptor (EGFR) monoclonal
antibodies—cetuximab and panitumumab—improved the out-
comeof patientswith advancedKRASwild-type colorectal cancer
(CRC), as single agents or in combination with chemotherapy

[1–3]. However, panitumumab monotherapy is authorized only
after failure of all three chemotherapy drugs, that is, as third- or
further-line treatment following fluoropyrimidine-, oxaliplatin-,
and irinotecan-containing regimens [2].
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In the era of personalized medicine, anti-EGFRs achieved
a response rate .40% in patients selected for KRAS, BRAF,
NRAS, and exon 20 PI3KCA “quadruple wild-type” status [4, 5].
Recently, pan-RAS mutations were validated as negative
predictive factors for anti-EGFR therapy in several retrospec-
tive, nonprespecified analyses of randomized clinical trials
[6–8]. Thus, the prescription pattern of both cetuximab and
panitumumab was restricted by the European regulatory
authority (European Medicines Agency) to RAS wild-type
patients.Moreover,we recently confirmed that the addition
of anti-EGFRs does not seem to confer a benefit over
standard treatment in RAS-wt/BRAF-mut patients [9].

Despite the high prevalence of CRC in the elderly pop-
ulation [10], these patients have been historically excluded or
underrepresented inmost clinical trials. As a result, there is not
sufficient evidence on the appropriatemanagement of elderly
patients with metastatic CRC, and clinical decisions in routine
practice are based on data extrapolated from nonelderly
population. Regarding anti-EGFRs, weekly cetuximab was in-
vestigatedintheelderly inafewretrospectiveorsmallprospective
studies [11–14]. At present, the safety and efficacy of panitumu-
mab in frail patients is not well-established. Moreover, limited
available data mainly regard “fit” elderly patients retrospectively
selected or candidates to clinical trials. In this study, we aimed at
assessing the safety and efficacy of single agent panitumumab in
frail elderly patients diagnosed with advanced RAS-BRAF wild-
type CRC and deemed unfit for chemotherapy.

MATERIALS AND METHODS

Patient Population
From September 2010 to February 2015, 40 elderly patients
with metastatic CRC received off-label single-agent panitumu-
mabat7 Italian institutions.Key inclusioncriteriawereage$75
years; frailty status according to the definition of Hurria et al.
[15], that is, higher risk for cancer treatment toxicitybecauseof
age-associated conditions such as functional losses, cognitive
impairment, or physiologic changes; RAS and BRAF wild-type
status per local assessment; life expectancy $12 weeks;
and Eastern Cooperative Oncology Group (ECOG) perfor-
mance status (PS) #2. We included patients who received
panitumumab as first-line treatment for absolute contraindi-
cation to any chemotherapy (stratum A) or as second-line
treatment after failure of a fluoropyrimidine-based treatment
(with or without oxaliplatin or bevacizumab), in the presence
of contraindication to irinotecan (stratum B).

Patients received single-agent panitumumabat the dosageof
6 mg/kg every 2 weeks until progressive disease (PD), unaccept-
able toxicity, or consent withdrawal. The study was approved by
the institutional reviewboardof theparticipating institutions, and
all patients signed written informed consents for study analyses.

Study Endpoints and Assessments
Theprimary endpoint ofour studywas objective response rate
(ORR) according to RECIST 1.1 [16]. Disease reassessments
were performed by means of contrast-enhanced computed
tomography scans every 8 weeks. Secondary endpoints
included disease control rate (DCR), defined as the sum of
RECIST responses and stable disease (SD) lasting at least
4 months; progression-free survival (PFS), which was measured

from the beginning of the study treatment until the evidence of
disease progression or death, whichever occurred first; overall
survival (OS), measured from the beginning of the study
treatmentuntil deathor last follow-up; and incidenceof adverse
events graded according to National Cancer Institute Common
Terminology Criteria for Adverse Events, version 4.0 [17]. The
dose adjustments or supportive medications were left to the
treating physician, like in his clinical practice.

In order to quantify the clinical status of the patients in the
study, we used the age-adjusted Charlson Index (ACCI). In ACCI,
comorbid conditions are weighted and scored, with additional
points added forage [18].ACCI ranges from0 to43,withexcellent
predictivevalidity foravarietyofclinicaloutcomes inoncologyand
geriatric and internalmedicine. Despite the breadth of the range,
a score.5 is generally an expression of severe clinical condition.

Statistical Analysis
Assuming ORRs of 5% and 45% as null and alternative
hypotheses, respectively, with 2-tail a and b errors of 0.05
and 0.1, respectively, 10 first-line patients had to be treated
with panitumumab monotherapy. The treatment would
have been judged promising if at least three patients had
achieved response. Assuming ORRs of 5% and 25% as null
and alternative hypotheses, respectively, with 2-tail a and
b errors of 0.05 and 0.1, respectively, 25 second-line pa-
tients had to be treated with panitumumab monotherapy.
The treatment would have been judged promising if at least
four patients had achieved response.

Survival curves for PFS and OS, medians and their 95%
confidence intervals were estimated applying the Kaplan-
Meier method. Cox multiple regression analysis for PFS and
OS was used to assess the prognostic role of variables
significantly associated with OS at univariate analyses. The
following variables were tested: gender (male vs. female),
ECOGPS (0–1 vs. 2), number ofmetastatic sites (1–2 vs..2),
skin rash (,G2 vs. $G2). The significance level was set at
p, .05 for each test. Statistical analysis was carried out using
SPSS package version 22 (SPSS software, IBM Corp., Armonk,
NY, http://www-01.ibm.com/software/analytics/spss/).

RESULTS

Patient Population
Forty patientswere included. Patient demographics and disease
characteristics are shown in Table 1. In particular, median age
was 81 years (range, 76–90), and ECOG PS was mainly 1 (80%)
or 2 (18%). The median value of ACCI was 11 (range, 9–15),
and individual patient’s comorbid conditions are reported
with the relative ACCI score in Table 2. Panitumumab was
administeredas first line (stratumA) in10 (25%) patients and
as second line (stratum B) in the remaining 30 (75%). In
stratum B, previous treatments were oxaliplatin-based
doublets at personalized dosage (43%), capecitabine mono-
therapy (37%), or capecitabine and bevacizumab (20%).

Activity and Efficacy
The results of the study in terms of activity and efficacy are
resumed in Table 3. In the overall population, no complete
response (CR) was observed. Of 40 patients, 13 (32.5%)
achieved a partial response (PR), whereas 16 (40%) and
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11 (27.5%) had SD (all lasting$4 months) and PD as the best
response, respectively. Therefore, the ORR was 32.5%, and
the DCR (CR1 PR1 SD$ 4months) was 72.5%. According to
the statistical plan, the studymet its primaryendpoint in both
stratum A (ORR 40%) and stratum B (ORR 30%).

Kaplan-Meier curves for PFS and OS of the 40 patients are
displayed in Figures 1 and 2, respectively.Themedian PFS was
6.4 months (95% CI: 4.9–8 months), and the median OS was
14.3 months (95% CI: 10.9–17.7 months). No relevant
differences in terms of outcomes were observed according
to panitumumab treatment line. In stratum A (panitumumab
first line)median PFS andOSwere7months (95%CI: 3.2–10.8)
and 12.3 months (95% CI: 9.3–15.3), respectively. In stratum
B (panitumumab second-line) median PFS and OS were
6.2 months (95% CI: 4.6–7.9) and 14.7 months (95% CI:
10.5–18.9), respectively. None of the patients received further
postprogression treatments. The median PFS was not signif-
icantly modified in the subgroup analysis, whereas median
OS was significantly better in patients with PS ECOG 0–1.

A Cox regression test confirmed a significant positive impact
on OS for patients with lower PS ECOG (p5 .003).

Safety
All patientswereevaluable for safetyandhadat least oneadverse
event (AE) of all grades. In 10 (25%) patients, grade 3 AEs were
reported, whereas no grade 4 or 5 AEs were observed. Dose
reductions related toAEswereperformed in9 (23%)patients, but
no AE-related treatment permanent discontinuation was ob-
served. The most frequent grade 3 AEs were skin rash with an
incidence of 20%, followed by fatigue and ocular toxicity (2.5%
each). All reported AEs are listed in Table 4.

DISCUSSION

Thepresent studyaimsataddressinganunmetclinicalneed: to
investigate the safety and efficacy of panitumumab mono-
therapy in the usually neglected population of elderly and frail
metastatic CRC patients not candidate to other therapeutic
options. We specifically selected patients who were deemed
by their treating physicians suboptimal candidates to first-line
chemotherapy or second-line irinotecan-containing therapy
because of high likelihood of treatment-associated toxicities.
In fact, retrospective analyses of the pivotal irinotecan trials
suggestedthatclinicalbenefit fromthisagentwas largelyconfined
to patients in good general condition (ECOG PS 0) [19, 20], and
both advanced age and impaired PS have been reported to
increase irinotecan-associated toxicities [21–25].

Currently, the most robust data concerning the efficacy
and safetyof a targeted therapy in elderly patientswith advanced
CRCarederived from theAVEX study [26].This studywas theonly

Table 2. Comorbid conditions evaluated by ACCI

Comorbid condition
Score
in ACCI

Patients in
study
population, n

Myocardial infarction 1 18

Congestive heart failure 1 3

Peripheral vascular disease 1 3

Cerebral vascular disease 1 4

Dementia 1 1

Chronic obstructive pulmonary
disease

1 24

Connective tissue disease 1 9

Ulcer disease 1 13

Mild liver disease 1 10

Diabetes 1 26

Hemiplegia 2 0

Moderate/severe renal disease 2 11

Diabetes with end-organ
damage

2 10

Any tumor 2 40

Leukemia 2 0

Lymphoma 2 0

Moderate/severe liver disease 3 22

Metastatic solid tumor 6 40

AIDS 6 0

One point was added for each decade over age 40 years.
Abbreviation: ACCI, age-adjusted Charlson comorbidity index.

Table 1. Patient demographics, disease characteristics,

and therapy

Characteristics Overall, n (%)

Total 40 (100)

Gender

Male 21 (52)

Female 19 (48)

Age

Median (range) 81 (76–90)

75–79 years 15 (38)

80–84 years 21 (52)

85–89 years 3 (8)

90–94 years 1 (2)

Age-adjusted Charlson Index

Median (range) 11 (9–15)

ECOG PS

0 1 (2)

1 32 (80)

2 7 (18)

No. of metastatic site

1 14 (35)

2 15 (38)

.2 11 (27)

Onset of metastases

Metachronous 17 (42)

Synchronous 23 (58)

Panitumumab treatment line

First line (stratum A) 10 (25)

Second line (stratum B) 30 (75)

Prior treatment for metastatic disease 30 (100)

Capecitabine 11 (37)

Oxaliplatin-based doublets 13 (43)

Capecitabine and bevacizumab 6 (20)

Abbreviations: ECOG, Eastern Cooperative Oncology Group; PS,
performance status.
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prospective, randomized, phase III trial addressing the role of
bevacizumab in elderly mCRC patients aged$70 years deemed
ineligible for combination chemotherapy by their treating
physicians. The addition of bevacizumab to capecitabine mono-
therapy consistently improved clinical outcomes over capecita-
bine alone, with no unexpected AEs and no impact on quality of
life. However, itmust be pointed out that patients enrolled in this
studywereclearlyfitenoughtoreceivethestudytreatment. Inthe
real-worldsetting, cardiovascularcomorbiditiesandpatient frailty
may limit the applicability of this combination.

Two prospective phase 2 trials investigated the role of
cetuximab in elderly patients with molecularly unselected,
metastatic CRC. In a trial conducted by the Spanish group for
digestive tumor therapy [13], first-line cetuximab monother-
apywasadministered to41 fitelderly patients aged$70years.
The response rate was 14.6%, whereas PFS and OS were 2.9
and 11.4months, respectively [13]. Different fromour results,
the modest efficacy observed in terms of ORR and PFS may
reflect the absence of molecular selection based on RAS and
BRAF status, whereas the relatively longer OS may be due to
postprogression chemotherapy. In the second trial carried
out by the same group, first-line cetuximab plus capecitabine
combination was administered to 66 fit elderly patients.
Twenty-nineevaluable patients hadaKRASwild-type status. In
this subgroup, response rate was 48.3%, and the median PFS
was8.4months [14]. However, basedon the subgroupanalysis
of a large phase III randomized trial [27], the association of
cetuximab with a capecitabine-based chemotherapy is not
a preferred combination, and this may have negatively af-
fected the efficacy of cetuximab in this study.

With regard to the safety profile, older age does not seem
to negatively increase serious toxicities. Despite this higher-risk
study population (median value of ACCI was 11), treatment
with single-agent panitumumab seemed to be relatively well-
tolerated.Thewell-describedpanitumumab-associatedadverse
eventofgrade3skinrashwasseenin20%ofthepatients,andno
AEs-related permanent discontinuation of the treatment was
reported. According toour results, panitumumabmonotherapy
is tolerable in frail elderlypatientswithadvanced,RASandBRAF
wild-type CRC and aged $75 years. Results in terms of ORR
confirmthatpanitumumabisactive independently fromthe line
of treatment and highlight the potential impact of this easy-to-
manage treatment in inducing tumor shrinkage, thus delaying the
occurrence of tumor-related symptoms and improving patient
quality of life. The choice of panitumumab may offer some
potential advantages over cetuximab given the possibility of
a biweekly administration, as well as the extremely lower
incidence of allergic reactionswith nomandatory prophylaxis.

Table 3. Activity and efficacy of treatment in the overall population, and separately in stratum A (panitumumab first line) or

stratum B (panitumumab second line)

Outcome
Overall population
(n5 40)

Stratum A
(n5 10)

Stratum B
(n5 30)

Objective response rate, n (%) 13 (32.5%) 4 (40%) 9 (30%)

Disease control rate, n (%) 29 (72.5%) 7 (70%) 26 (86%)

Progression-free survival, median (95% CI) 6.4 months (4.9–8) 7 months (3.2–10.8) 6.2 months (4.6–7.9)

Overall survival, median (95% CI) 14.3 months (10.9–17.7) 12.3 months (9.3–15.3) 14.7 months (10.5–18.9)

Abbreviation: CI, confidence interval.

Figure 1. Kaplan-Meier curve of progression-free survival in the
study population.

Abbreviation: CI, confidence interval.

Figure 2. Kaplan-Meier curve of overall survival in the study
population.

Abbreviation: CI, confidence interval.

Table 4. AEs in all 40 patients

Type of AE Grade 1–2 AEs, n (%) Grade 3 AEs, n (%)

Rash 14 (35) 8 (20)

Mucositis 5 (13) —

Diarrhea 6 (15) —

Fatigue 1 (2.5) 1 (2.5)

Ocular toxicity 2 (5) 1 (2.5)

Abbreviations:—, no data; AE, adverse event.
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CONCLUSION
Although the small sample sizemust be taken into account, these
encouraging safety efficacy results do provide new hope for
a subset of patients for whom the current label precludes any
chance to receive an active treatment. A prospective randomized
trial is needed to further define the efficacy and tolerability of
single-agentpanitumumabin frail elderlypatientswithmetastatic
RAS and BRAFwild-type CRC judged unfit for chemotherapy.
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