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PURPOSE To verify whether both doublet chemotherapy with a modified schedule of
fluorouracil, leucovorin, and oxaliplatin (mFOLFOX) and monochemotherapy
with fluorouracil plus leucovorin (5-FU 1 LV) achieve satisfactory efficacy when
both regimens are combined with panitumumab (PAN) as initial treatment of
elderly patients with RAS/BRAF wild-type metastatic colorectal cancer (mCRC).

PATIENTS AND
METHODS

PANDA (ClinicalTrials.gov identifier NCT02904031) was an open-label, ran-
domized phase Il noncomparative trial in previously untreated patients age
70 years and older with unresectable RAS/BRAF wild-type mCRC. Patients were
randomly assigned 1:1 to mFOLFOX 1 PAN (arm A) or 5-FU 1 LV 1 PAN (arm B)
for up to 12 cycles, followed by PAN maintenance. The primary end point was
progression-free survival (PFS). In each arm, assuming a null hypothesis of
median PFS time £6 months and target PFS =29.65, 90 patients per arm were
needed to achieve 90% power and 5% type I error (one-sided Brookmeyer-
Crowley test).

RESULTS Between July 2016 and April 2019, 91 patients were randomly assigned to arm A
and 92 to arm B. At a median follow-up of 50.0 months (IQR, 45.6-56.4),
median PFS was 9.6 and 9.0 months for arm A and B, respectively (P <.001 in
each arm). Overall response rate was 69% and 52%, whereas median overall
survival was 23.5 and 22.0 months in arm A and B, respectively. The overall rate
of grade >2 chemotherapy-related adverse events was 60% and 37%, re-
spectively. Baseline G8 and Chemotherapy Risk Assessment Scale for High-Age
Patients scores were prognostic, but they were not associated with efficacy and
safety of the two arms.

CONCLUSION Both mFOLFOX and 5-FU 1 LV 1 PAN are reasonable options as initial therapy of
elderly patients with RAS/BRAF wild-type mCRC. 5-FU 1 LV 1 PAN is associated

with a better

INTRODUCTION

As a result of the aging population, the percentage of elderly
patients with metastatic colorectal cancer (mCRC) is ex-
pected to constantly increase over years. The probability of
developing CRC is <1% in the population younger than
70 years, but it reaches about 3% in people 70 years or older.!
In a meta-analysis of 20,023 patients enrolled in 24 phase III
trials and receiving first-line therapies for mCRC, the oldest

safety profile.

group of patients had a 42% increased risk of death.2 Limited
evidenced-based data are available to support the treatment
decision making in older patients. The clinical definition
of elderly (270 years) is still debated and physicians should
carry out a comprehensive evaluation of the biological age,
performance status (PS), comorbidities, polypharmacy,
family and social network, and cost-effectiveness of avail-
able options to make their treatment choices.3 Pretreatment

geriatric screening tools have been evaluated in elderly
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patients to better stratify their prognosis and predict
treatment-related toxicity. Among these, the G8 questionnaire
covers multiple domains and the cutoff of 14 shows good
accuracy in identifying more vulnerable patients.46 Addi-
tionally, the Chemotherapy Risk Assessment Scale for High-
Age Patients (CRASH) score aims at defining an objective risk
estimation of treatment-related toxicities in elderly patients
with cancer.”.8

Elderly patients with mCRC remain under-represented
in trials and the available data mostly derive from retrospec-
tive or noncontrolled studies and post hoc analyses of ran-
domized clinical trials (RCTs).9-12 Pivotal trials conducted in
elderly populations showed a narrow therapeutic index of
oxaliplatin- or irinotecan-based doublets, thus questioning
therole ofupfront combination chemotherapyinfrail or very old
patients.13-15 As suggested by the major guidelines, fluoropyr-
imidine monotherapy or reduced doses of doublet regimens
may be used in clinical practice after geriatric assessment.16.17

Regarding the efficacy and safety of bevacizumab or anti-
epidermal growth factor receptor (EGFR) agents added to
doublets, post hoc analyses of RCTs did not show a major
impact of older age in terms of progression-free survival
(PFS), overall survival (0S), and grade 3-4 adverse events
(AEs).18-20 Nonetheless, elderly patients eligible for those
clinical trials were a highly selected and small subgroup, with
consequent lack of evidence on more frail and aged patients.

To fill this gap, the phase III AVEX trial established bevacizumab
plus capecitabine as a valuable upfront option for patients with
mCRC noneligible for combination chemotherapy.21

On the other hand, doublets plus anti-EGFR monoclonal
antibodies are the preferred first-line treatment options for

fit patients with RAS/BRAF wild-type, left-sided mCRC.16
However, the prospective trials conducted with pan-
itumumab (PAN) or cetuximab in elderly patients had a
nonrandomized design, small sample size, and absent or
limited molecular selection. Moreover, no solid data about
the efficacy of the combination of anti-EGFR agents with

fluoropyrimidine monotherapy are available.

Drawing from these considerations, we designed the ran-
domized phase II PANDA trial to explore the safety and
efficacy of PAN added to infusional fluorouracil, leucovorin,
and oxaliplatin (FOLFOX) or 5-FU 1 LV as initial therapy of
elderly patients with RAS/BRAF wild-type mCRC.

PATIENTS AND METHODS

Patients

PANDA (ClinicalTrials.gov identifier: NCT02904031) was an
open-label, multicenter, phase Il randomized trial specifically
dedicated to elderly patients with unresectable RAS/BRAF
wild-type mCRC. Main eligibility criteria were age 70-75 years
with an Eastern Cooperative Oncology Group (ECOG) PS <2,
OR older than 75 years with an ECOG PS of <1; histologically
confirmed metastatic and unresectable adenocarcinoma
of the colon or rectum; measurable disease according to
RECIST v1.1;
metastatic disease (previous adjuvant fluoropyrimidines

no previous systemic chemotherapy for

were allowed if at least 6 months had elapsed between
the end of treatment and disease relapse); central con-
firmation of RAS and BRAF wild-type status; and ade-
quate organ function. Patients who had received previous
anti-EGFR agents
were excluded. A full list of eligibility criteria is listed in

oxaliplatin-based chemotherapy or

the Protocol (online only).
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The trial was conducted in compliance with the Declaration
of Helsinki. The protocol was approved by the ethics com-
mittees of all participating centers and all patients provided
written informed consent before any study procedure.

The molecular prescreening was centrally performed at
Veneto Institute of Oncology IRCCS, Padua, and included the
mutational analysis of KRAS/NRAS codons 12, 13, 59, 61, 117,
and 146 and BRAF codon 600 by MALDI-TOF MassArray
(Sequenom).

Study Procedures

Eligible patients were randomly assigned (1:1) to receive PAN
with either modified FOLFOX (arm A) or modified 5-FU 1 LV
(arm B). Randomization was stratified according to age
(£75 v >75 years), ECOG PS (0-1 v 2), and G8 score (<14 v >14).
In arm A, PAN was given intravenously once every two weeks
at 6 mg/kg and followed by oxaliplatin 85 mg/m?2,
L-leucovorin 200 mg/m2?, and 5-FU 2,400 mg/m?2 as a 48-
hour continuous infusion. In arm B, PAN at 6 mg/kg was
followed by L-leucovorin 200 mg/m?2 and 5-FU 2,400 mg/m?2
as a 48-hour continuous infusion once every two weeks.
In both arms, treatment was administered for a maximum of
12 cycles, followed in case of disease control by single-agent
PAN as maintenance therapy. Study treatment was contin-
ued until disease progression, unacceptable toxicity, in-
formed consent withdrawal, or patient/medical decision
(Data Supplement [Fig S1], online only).

Thorax-abdomen computerized tomography scans were
performed at baseline and every 8 weeks until disease
progression and disease re-assessments according to
RECIST v1.1 were centrally reviewed. Multidisciplinary team
evaluation was recommended every 2 months in potentially
resectable patients. After secondary resection of metastases,
postoperative therapy with PAN plus the same randomly
allocated regimen was recommended, up to a total of 12
perioperative cycles.

Safety assessments were done at each visit and included
recording of the incidence, nature, and severity of AEs,
changes in vital signs, and laboratory abnormalities, graded
as per National Cancer Institute Common Terminology
Criteria for Adverse Events (NCI CTCAE), version 4.0.

The geriatric assessment was performed locally with the G8
and CRASH questionnaires at baseline and G8 at progression.
A detailed description of these tools is available in the
Protocol and the Data Supplement (Methods).

Study End Points

The primary end point of the trial was PFS, defined as the
interval between random assignment and progressive dis-
ease or death due to any cause, whichever occurred first.
Secondary end points were objective response rate, defined
as the percentage of patients achieving a complete response

(CR) or partial response (PR) according to RECIST v1.1 during
the induction and the maintenance phases of treatment; RO
resections; OS, defined as the time from random assignment
to death due to any cause or censored at the last follow up for
alive patients; safety profile; and AEs according to NCI
CTCAE v4.0.

Statistical Analysis

PANDA was designed as a phase Il non comparative go/no-
go or pick-the-winner trial. Assuming a median PFS
time =9.65 months with both experimental regimens,
corresponding to a 6-month PFS probability 265%, against
a null hypothesis of a median PFS time <6 months corre-
sponding to a 6-month PFS probability <50%, a sample
size of 90 patients for each arm was necessary to refuse
the null hypothesis with a power of 90% for a one-sided
Brookmeyer-Crowley test with a type I error rate of 5%. The
primary analysis of PFS was performed in the modified
intention-to-treat population including all randomly
assigned patients who received at least one cycle. Survival
curves were calculated according to the Kaplan-Meier
method, and the reverse Kaplan-Meier method was used
to calculate the median period of follow-up. The median
times to event and corresponding 2-sided 90% ClIs were
calculated. Post hoc, unplanned comparisons between the
two arms for survival measures were performed according
to the log-rank test, and hazard ratios (HRs) with 95% Cis
were estimated with the Cox proportional hazard model.
For these analyses, arm A has been taken as the reference
group, as modified schedule of fluorouracil, leucovorin, and
oxaliplatin (mFOLFOX) is the standard on-label chemo-
therapy backbone for PAN combinations. The chi-square
test and the OR with 95% CIs were used to compare the ORR
and disease control rate (ie, percentage of patients
achieving CR, PR, or stable disease) between treatment
groups.

Statistical analyses were done by means of SAS software
version 9.4 (SAS Institute, Cary, NC).

RESULTS

Patients’ Characteristics

The CONSORT diagram of the study is depicted in Figure 1.
Between July 21, 2016, and April 23, 2019, 394 patients were
screened at 53 of 63 active Italian centers. Among them, 180
(46%) patients were ineligible because of the detection of
RAS/BRAF mutations and 29 for other reasons. Thus, 185
were randomly assigned to PAN 1 either mFOLFOX (arm A)
or 5-FU 1 LV (arm B). As one patient per arm withdrew
consent before the treatment start, the modified intention-
to-treat population included 91 patients in arm A and 92
in arm B. Conversely, the safety population included 92
patients treated with PAN 1 mFOLFOX and 91 treated
with PAN 1 5-FU 1 LV, since one patient in arm B received
PAN 1 mFOLFOX.



FIG 1. CONSORT diagram showing flow of patients through the PANDA trial. 5-FU 1 LV, fluorouracil plus leucovorin; AE, adverse event;
mFOLFOX, modified schedule of fluorouracil, leucovorin, and oxaliplatin; mITT, modified intention-to-treat; mut, mutated; PS, per-

formance status.

Table 1 shows the main patients’ baseline characteristics in
the two treatment arms. Median age was 77 years in both
arms, whereas ECOG PS was 0 in 50% and 46% of patients in
arm A and B, respectively. Liver-limited disease was reported
in 25% of patients in both arms and primary tumor sidedness
was left-sided in 77% and 79% in arm A and B, respectively.
G8 score was >14 in 32% and 30%, respectively, and CRASH
score was low, medium-low, medium-high, or high in 12%,
36%, 43%, and 7% of cases in arm A and in 17%, 38%, 44%,
and 0% of cases in arm B, respectively.

Treatment Exposure and Safety Results

During the induction phase, the median number of treatment
cycleswas 11 (range, 1-15) inarm A and 12 cycles (range, 1-16)
in arm B. Details about treatment exposure are described in the
Data Supplement (Table S1). Forty of 92 (44%) and 91 (44%)
patients in both arms started maintenance therapy and they
received a median of 10 (range, 1-30) versus 5 (range, 2-45)
PAN cycles in arm A and B, respectively. Reasons for treatment
discontinuation during induction or maintenance phase are
detailed in the Data Supplement (Table S2).

The treatment-related AEs are summarized in Table 2. Grade
3-4 AEs occurring to more than 5% of the patients in arm A
and B, respectively, were skin rash (25% and 24%), diarrhea

(16% and 1%), stomatitis (10% and 4%), neutropenia (10%
and 1%), and fatigue (8% and 4%). As expected, PAN-related
AEs (skin rash, hypomagnesemia, paronychia, and con-
junctivitis) were comparable between the two arms, whereas
the incidence of neurotoxicity was higher in arm A versus B
(47% v 3%). No treatment-related deaths occurred.

Efficacy and Activity Outcomes

At the data cutoff date of December 15, 2022, with a median
follow-up time of 50.0 months (IQR, 45.6-56.4), 171 (93%)
PFS events were recorded, encompassing 155 disease pro-
gressions and 16 deaths as the first event: 86 (95%) of 91
patients in arm A and 85 (92%) of 92 patients in arm B; 154
(84%) patients died: 76 (84%) in arm A and 78 (85%) in arm B.
The median PFS was 9.6 months (90% CI, 8.8 to 10.9) in the
PAN 1 mFOLFOX arm and 9.0 months (90% CI, 7.7 to 9.9)
in the PAN 1 5-FU 1 LV arm (P < .001 according to the
Brookmeyer-Crowley test in each arm against the null hy-
pothesis of a median PFS time <6 months corresponding to a
6-month PFS probability <50%; Fig 2A). The unplanned
comparison between arms revealed no significant PFS dif-
ference (HR, 1.08; 95% CI, 0.80 to 1.46; P 5 .611).

As detailed in Table 3, overall response rate (ORR) was
69%(95% CI, 59 to78) in arm A and 52% (95% CI, 42 to
63) in



TABLE 1. Baseline Characteristics of the Modified Intent-to-Treat Population

Characteristic mFOLFOX 1 PAN (n 5 91) 5-FU 1 LV 1 PAN (n 5 92)
Age, years

Median 77.0 77.0

Range 70.0-86.0 70.0-86.0

IQR 73.0-79.0 74.0-79.0
Age, years, No. (%)

<75 37 (40.7) 35 (38.0)

>75 54 (59.3) 57 (62.0)
Sex, No. (%)

Female 31 (34.1) 36 (39.1)

Male 60 (65.9) 56 (60.9)
ECOG performance status, No. (%)

0 45 (49.5) 42 (45.7)

1-2 46 (50.5) 50 (54.3)
Primary tumor side, No. (%)

Right colon 21 (23.1) 19 (20.7)

Left colon 42 (46.2) 41 (44.6)

Rectum 28 (30.8) 32 (34.8)
Primary tumor resected, No. (%)

Yes 56 (61.5) 62 (67.4)

No 35 (38.5) 30 (32.6)
Previous adjuvant chemotherapy, No. (%)

No adjuvant chemotherapy 76 (83.5) 79 (85.9)

Capecitabine 10 (11.0) 10 (10.9)

FOLFOX 1(1.1) 0 (0.0)

CapeOx 4 (4.4) 3(3.3)
Time to metastases, No. (%)

Synchronous 67 (73.6) 65 (70.7)

Metachronous 24 (26.4) 27 (29.3)
No. of metastatic sites, (%)

Single 39 (42.9) 38 (41.3)

Multiple 52 (57.1) 54 (58.7)
Liver-only disease, No. (%)

Yes 23 (25.3) 23 (25.0)

No 68 (74.7) 69 (75.0)
G8 screening score, No. (%)

<14 62 (68.1) 64 (69.6)

>14 29 (31.9) 28 (30.4)
CRASH score risk categories, No. (%)

Low 11 (12.1) 16 (17.4)

Medium-low 33 (36.3) 35 (38.0)

Medium-high 39 (42.9) 40 (43.5)

High 6 (6.6) 0 (0.0)

NA 2 (2.2) 1(1.1)

NOTE. Percentages may not total to 100 because of rounding.

Abbreviations: 5-FU 1 LV, fluorouracil plus leucovorin; CapeOx, capecitabine plus oxaliplatin; CRASH, Chemotherapy Risk Assessment Scale for
High-Age Patients; ECOG, Eastern Cooperative Oncology Group; FOLFOX, infusional fluorouracil, leucovorin, and oxaliplatin; mFOLFOX, modified
schedule of fluorouracil, leucovorin, and oxaliplatin; NA, not available; PAN, panitumumab; PS, performance status.



TABLE 2. AEs in the Full Safety Population According to Treatment Arms

mFOLFOX 1 PAN (n 5 92), No. (%)

5-FU 1 LV 1 PAN (n 5 91), No. (%)

Adverse Event G1-2 G3-4 G1-2 G3-4
Anemia 38 (41.3) 1 (1.1) 28 (30.8) 1(1.1)
Neutropenia 23 (25.0) 9 (9.8) 0 (0.0) 1(1.1)
Highest grade of hematologic toxicity 48 (52.2) 12 (13.0) 34 (37.4) 2 (2.2)
Anorexia 31 (33.7) 1(1.1) 12 (13.2) 1(1.1)
Vomiting 6 (6.5) 3 (3.3) 8 (8.8) 1(1.1)
Stomatitis 32 (34.8) 9 (9.8) 28 (30.8) 4 (4.4)
Palmar-plantar erythrodysesthesia 22 (23.9) 3(3.3) 25 (27.5) 1(1.1)
Hypomagnesemia 36 (39.1) 3(3.3) 21 (23.1) 7 (7.7)
Conjunctivitis 23 (25.0) 0 (0.0) 21 (23.1) 1(1.1)
Highest grade of toxicity 36 (39.1) 55 (59.8) 54 (59.3) 34 (37.4) 7

Abbreviations: 5-FU 1 LV, fluorouracil plus leucovorin; AEs, adverse events; mFOLFOX, modified schedule of fluorouracil, leucovorin, and

oxaliplatin; PAN, panitumumab.

arm B (OR, 0.51; 95% CI, 0.19 to 1.33; P 5 .0182), with a
disease control rate of 92% in arm A and 86% in arm B
(P 5 .163). The proportion of patients undergoing RO re-
section of metastases was superimposable between the two
arms (8% v 9%; OR, 1.14; 95% CI, 0.40 to 3.29; P 5 .805).

Median OS was 23.5 months (95% CI, 18.9 to 28.7) in arm A
and 22.0 months (95% CI, 16.9 to 29.5) in arm B (HR, 1.00;
95% CI, 0.73 to 1.38; P 5 .986; Fig 2B).

In the study population, 56 (61.5%) patients in arm A and 55
(59.8%) in arm B received at least one subsequent systemic
treatment, while 45.1% and 40.2%, respectively, received at
least two subsequent chemotherapy lines (median number
of chemotherapy lines after disease progression, 2; range,
0-6 in both arms; IQR, 1-3.5 and 1-3.0 in arm A and B,
respectively).

Regarding the subgroup analyses, there was no interaction
between treatment arm and stratification factors, or most
key baseline characteristics in terms of PFS (Fig 3) or ORR
(Data Supplement [Fig S2]). Statistically significant in-
teractions between treatment and number of metastatic
sites or liver-limited disease were reported in terms of PFS,
favoring PAN 1 mFOLFOX in patients with multiple sites or
non-liver-limited disease. Regarding OS, only age sub-
groups (70-75 v >75 years) were associated with a differ-
ential treatment effect (P for interaction 5 .026), with
better outcome with PAN 1 mFOLFOX in the younger

subgroup (N 5 72) and with PAN 1 5-FU 1 LV in the older one
(N 5 111; Data Supplement [Fig S3]). Interestingly, no in-
teraction effect between treatment arm and primary tumor
sidedness was evident, but patients with right-sided
tumors treated with PAN 1 5-FU 1 LV had extremely poor
PFS versus PAN 1 mFOLFOX (median PFS, 4.0 and 8.8 months).
This difference did not translate into a clear OS difference
(Data Supplement [Fig S41]).

Microsatellite instability (MSI) status was available in 158
patients, with 5 (2.7%) MSI-high (MSI-H) samples. Since
the study was conducted in the preimmunotherapy era,
patients with MSI-H status had significantly worse PFS
and OS compared with MSS (Data Supplement [Fig S5]).

Association of Age, G8, and CRASH Scores With Safety
and Outcomes

Of note, as shown in Data Supplement (Fig S6), no dif-
ference in overall grade >2 AEs with PAN 1 mFOLFOX
and PAN 1 5-FU 1 LV was found according to the age
subgroup (P for interaction 5 .830), G8 score at baseline
(P for interaction 5 .341), or CRASH score categories (P for
interaction 5 .220).

The overall trial population was analyzed regardless of treat
ment arm: age subgroup analysis (70-75 v >75 years)
didnot demonstrate a significant association with PFS
andOS (Data Supplement [Figs S7A and S7B]); patients
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FIG 2. Kaplan-Meier curves of (A) PFS and (B) OS according to the treatment arm in the modified intention-to-treat population. The 1 symbol
indicates patients censored at the time of data cutoff and analysis (December 15, 2022). *P < .001 Brookmeyer-Crowley test. 5-FU 1 LV,
fluorouracil plus leucovorin; FOLFOX, infusional fluorouracil, leucovorin, and oxaliplatin; OS, overall survival; PAN, panitumumab; PFS,

progression-free survival.

G8 score >14 at baseline experienced longer PFS (median PFS,
10.9 v 9.2 months; HR, 0.72 [95% CI, 0.52 to 1.00]; P 5 .049)

and OS (median OS, 32.8 v 18.7 months; HR, 0.54 [95% C], 0.37
to 0.77]; P <.001) than those with G8 score <14 (Data Sup-
plement [Figs S7C and S7D]); patients with medium-high/high
CRASH score had the worst outcomes, especially in terms
of OS with a median value of 17.2 months (Data Sup-
plement [Figs S7E and S7F]). No significant interaction
effect between G8/CRASH scores and treatment arm
was reported in terms of PFS, ORR, and OS (Fig 3; Data
Supplement [Figs S2 and S3]).

DISCUSSION

Molecular profiling centered on microsatellite instability
and RAS-BRAF mutational status is recommended to guide
first-line treatment decisions in patients with mCRC. Doublet
chemotherapy plus anti-EGFR agents is the preferred upfront
option in patients with microsatellite stable, RAS/BRAF
wild-type, left-sided mCRC.1622 When the intensity of che-
motherapy is lightened to fluoropyrimidine monotherapy on
the basis of patients’ characteristics (poor PS, older age, and/or
relevant comorbidities), the addition of bevacizumab is sup-
ported by phase III data as the strongest evidence-based
practice regardless of molecular profiling.2! However, the
use of bevacizumab has absolute or relative contraindications,
such as cardiovascular AEs that are significantly increased in
elderly patients.23

Most importantly, anti-EGFR agents added to doublet
chemotherapy provided an OS benefit compared with

bevacizumab in patients selected by molecular profile and
sidedness.24.25

On the basis of these considerations, there is a strong ra-
tionale to investigate the upfront use of anti—-EGFR-based
regimens in older patients. Some concerns had been his-
torically raised because of the potential risk of impaired
quality oflife (QoL) and poor compliance because of relevant
skin toxicity in the elderly population, and the overlapping
toxicities of anti-EGFR agents and capecitabine, thus re-
quiring infusional 5-FU as backbone. Small studies with low
level of evidence underscored the feasibility and satisfactory
outcomes of initial anti—-EGFR-based therapy in older pa-
tients with mCRC.26-30 anti-EGFR mono-
therapy is recommended in patients judged unfit for

Nevertheless,
chemotherapy including fluoropyrimidine monotherapy.1631

The PANDA study is a unique trial specifically conducted in
elderly patients fit enough to potentially receive first-line
therapy with an anti-EGFR agent added to a chemotherapy
backbone including a modified schedule of FOLFOX. Notably,
the 5-FU bolus was omitted in both arms to improve che-
motherapy tolerability without loss of efficacy.32 The study
met its primary end point and demonstrated promising PFS
in both arms of PAN 1 either mFOLFOX or 5-FU 1 LV, with a
post hoc evidence of similar PFS, OS, and DCR.

As expected, several chemotherapy-related toxicites were
increased with PAN 1 mFOLFOX. Even if the subgoups an-
alyses were not preplanned, there was no significnt inter-
action in terms of activity or efficacy of the two regmens in



TABLE 3. Antitumor Activity Outcomes in the Modified Intent-to-Treat Population

Activity Outcome mFOLFOX 1 PAN (n 5 91) 5-FU 1 LV 1 PAN (n 5 92) P
Best response, No. (%) .0585*
CR 4 (4.4) 5 (5.4)
PR 59 (64.8) 43 (46.7)
SD 21 (23.1) 31 (33.7)
Progressive disease 2 (2.2) 9 (9.8)
Not evaluated 5 (5.5) 4 (4.3)
Response rate, No. (%) .0182°
CR 1 PR 63 (69.2) 48 (52.2)
Other 28 (30.8) 44 (47.8)
Events/N 63/91 48/92 .0189°
OR (95% Cl) Ref 0.48 (0.26 t0 0.89)
Disease control rate, No. (%)
CR1PR1SD 84 (92.3) 79 (85.9) .1628°
Other 7 (7.7) 13 (14.1)
Events/N 84/91 79/92 .1687°
OR (95% Cl) Ref 0.51 (0.19 to 1.33)
RO surgery of metastases .8047°
Events/N 7/91 8/92
Event rate (95% Cl) 0.08 (0.02 to 0.13) 0.09 (0.03 to 0.14)
OR (95% Cl) Ref 1.14 (0.40 to 3.29)

NOTE. Response to the treatment has been calculated according to RECIST criteria v 1.1.
Abbreviations: 5-FU 1 LV, fluorouracil plus leucovorin; CR, complete response; mFOLFOX, modified schedule of fluorouracil, leucovorin, and
oxaliplatin; OR, odds ratio; PAN, panitumumab; PR, partial response; Ref, reference; SD, stable disease.

aChi-square P value.
bType-3 Wald P value.

the analyzed subgroups. The only exception was the signif-
icant interaction between age subgroups (70-75 v >75 years)
and OS, with better outcome of mFOLFOX in younger patients
versus 5-FU 1 LV in older ones. Although a careful risk/benefit
assessment of PAN 1 mFOLFOX is clearly desirable in patients
older than 75 years, these results from a subgroup analysis
should be interpreted with caution; additionally, we could not
identify any potential explanation such as increased toxicities
or reduced compliance to mFOLFOX in older patients. Of note,
we could not retrospectively investigate the predictive role of
primary tumor sidedness for the efficacy of EGFR inhibition
because of the study design with PAN-based therapy in both
arms.33 Consistently, the interaction between sidedness and
treatment arm was nonsignificant. However, patients with
right-sided tumors treated with PAN 1 5-FU 1 LV had ex-
tremely poor outcomes, especially in terms of PFS, thus
confirming the negative prognostic role of sidedness and
suggesting that alternative treatment options—such as
bevacizumab added to reduced intensity and/or modified
schedules of chemotherapy—may be preferred in this sub-
group of elderly patients.

Putting the results of the PANDA trial in context, in the post
hoc comparison between the two arms, the addition of
oxaliplatin to PAN 1 5-FU 1 LV increased the ORR, but such a
higher activity did not translate into PFS and OS benefit. The

lack of correlation between activity and efficacy end points is
especially important in elderly patients because of the
narrower therapeutic index of chemotherapy. This finding is
in line with the results of pivotal chemotherapy-only studies
comparing monotherapy versus oxaliplatin- or irinotecan-
based doublets!415 and the more recent phase III RESPECT
trial of bevacizumab plus mFOLFOX7 or CapeOX versus
bevacizumab 1 5-FU 1 I-LV or capecitabine.3¢ Additionally,
in the PANDA trial, the high efficacy of EGFR inhibition in
properly selected patients with RAS-BRAF wild-type and
mostly left-sided tumors may have limited the relative
benefit from a more intense chemotherapy backbone,
similarly to the TRIPLETE trial by GONO.35 However, in
specific clinical scenarios—such as elderly fit patients with
high tumor burden and symptoms or potentially eligible for
resection of metastases—mFOLFOX with an anti-EGFR
agent may be a reasonable option after geriatric assess-
ment and careful balance of the risks.

Regarding safety, anti—-EGFR-related toxicities was similar
in the two arms and in line with literature data in younger
patients, thus reinforcing the few published data on the good
safety profile of anti—-EGFR-based regimens in elderly
patients.3¢6 Indeed, PAN 1 mFOLFOX was associated with
higher incidence of overall grade >2 AEs and specific
chemotherapy-related toxicities, and this is another crucial



5FU/LV + PAN FOLFOX + PAN
Subgroup Events/N (%) Events/N (%) HR (95% Cl) P
Age, years .289
70-75 31/35 (88.6) 34/37 (91.9) 1.34(0.82 t0 2.18) |——-—|
>75 54/57 (94.7) 52/54 (96.3) 0.96 (0.65 to 1.40) |—I|—|
Sex .653
Female 32/36 (88.9) 30/31 (96.8) 1.00 (0.61 to 1.64) |——|
Male 53/56 (94.6) 56/60 (93.3) 1.15 (0.79 to 1.67) |——.—|
ECOG PS 186
0 38/42 (90.5) 43/45 (95.6) 0.88 (0.57 to 1.37) |—-——|
1-2 47/50 (94.0) 43/46 (93.5) 1.33(0.88 to 2.01) |——I—|
Prior adjuvant therapy .283
Yes 11/13 (84.6) 14/15 (93.3) 0.73 (0.33 to 1.62) I
No 74/79 (93.7) 72/76 (94.7) 1.17 (0.85 to 1.63) |——.—|
Primary tumor sidedness 423
Left colon or rectum 67/73 (91.8) 66/70 (94.3) 1.03 (0.74 to 1.45) |—.—|
Right colon 18/19 (94.7) 20/21 (95.2) 1.39 (0.73 t0 2.63) I
Resected primary tumor 787
Yes 57/62 (91.9) 52/56 (92.9) 1.13 (0.77 to 1.64) |——.—|
No 28/30 (93.3) 34/35 (97.1) 1.03 (0.63 to 1.70) |—-—|
Time to metastases .996
Metachronous 25/27 (92.6) 22/24 91.7) 1.09 (0.62 to 1.94) |——-—|
Synchronous 60/65 (92.3) 64/67 (95.5) 1.09 (0.77 to 1.56) I—-I—|
No. of metastatic sites .045
1 31/38 (81.6) 35/39 (89.7) 0.79 (0.49 to 1.29) |—l——|
>1 54/54 (100) 51/52 (98.1) 1.49 (1.02 to 2.20) |—I—|
Liver-only disease .033
Yes 18/23 (78.3) 22/23 (95.7) 0.62 (0.33 to 1.15) I
No 67/69 (97.1) 64/68 (94.1) 1.34(0.95 to 1.89) —.—|
G8 score 731
<14 60/64 (93.8) 60/62 (96.8) 1.12 (0.79 to 1.61) |——.—|
>14 25/28 (89.3) 26/29 (89.7) 1.00 (0.58 to 1.74) |74|
CRASH score .965
Low 16/16 (100) 11/1 (100) 1.11 (0.52 to 2.40) I
Medium-low 31/35 (88.6) 30/33 (90.9) 1.14 (0.69 to 1.89) |——-—|
Medium-high/high 37/40 (92.5) 43/45 (95.6) 1.05 (0.67 to 1.63) |—I—|
T T T T
0.25 0.5 1 2 3
5-FU/LV + PAN FOLFOX + PAN
_)
Better Better

FIG 3. Subgroup analyses of PFS according to the two treatment arms. The boxes represent the HRs, with 95% Cls shown by the
horizontal lines. The size of each box is proportional to the number of patients included in the corresponding subgroup. 5-FU 1 LV,
fluorouracil plus leucovorin; CRASH, Chemotherapy Risk Assessment Scale for High-Age Patients; ECOG, Eastern Cooperative On-
cology Group; FOLFOX, infusional fluorouracil, leucovorin, and oxaliplatin; HR, hazard ratio; PAN, panitumumab; PS, performance

status.

factor in weighting the benefit/risk ratio in favor of PAN 1
5-FU 1 LV monotherapy. Unfortunately, QoL data were not
collected, thus not allowing to estimate the different impact of
toxicities on QoL in each arm. However, one of the strengths of
the PANDA trial is the prospective evaluation of G8 and CRASH
scores.3738 Of note, PAN 1 mFOLFOX was associated with
higher AEs regardless of the two baseline geriatric screening
tools, whereas their prognostic impact may be related to a less
aggressive management of frail patients.

Obviously, the results of this study are not fully transferable
to a population of more frail elderly patients where, in the
absence of contraindications to antiangiogenic agents,
capecitabine 1 bevacizumab may still be a preferable
treatment option, especially in right-sided primary tumors.

Our study has limitations. This study is characterized by a
go/no go noncomparative design, where random assignment

was needed to avoid unbalances in the baseline features but
the statistical comparisons between the two arms were
unplanned and conducted post hoc. However, a phase III trial
would be hardly feasible in this patient population because of
the clinical and molecular selection recommended for initial
anti-EGFR-based therapy; the need to use a noninferiority
design to formally validate PAN 1 5-FU 1 LV, thus re-
quiring a very large sample size; and the risk of exposing
frailer patients treated with PAN 1 mFOLFOX to excessive
toxicity burden with a potentially quite modest PFS and
OS gain.

In conclusion, the PANDA trial showed that PAN added
to 5-FU 1 LV monochemotherapy may be a reasonable
initial treatment option in elderly patients with RAS/BRAF
wild-type mCRC. Our data provide a better level of evidence
to support the choices that physicians make in everyday
clinical practice.
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