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Abstract

Background: \We previously reported the response rate of a phase Il OGSG1602 study on panitumumab in chemotherapy-naive frail or elderly
patients with RAS wild-type unresectable colorectal cancer (CRC) [Terazawa T, Kato T, Goto M, et al. Oncologist. 2021;26(1):17]. Herein, we
report a survival analysis.

Methods: Patients aged >65 years and considered unsuitable for intensive chemotherapy or aged >76 years were enrolled. Primary tumors
located from the cecum to the transverse colon were considered right-sided tumors (RSTs); those located from the splenic flexure to the rectum
were considered left-sided tumors (LSTs).

Results: Among the 36 enrolled patients, 34 were included in the efficacy analysis, with 26 and 8 having LSTs and RSTs, respectively. The
median progression-free survival (PFS) and overall survival (OS) were 6.0 [95% Cl, 5.4-10.0] and 17.5 months (95% Cl, 13.8-24.3), respec-
tively. Although no significant differences existed in PFS between patients with LST and RST {6.6 (95% ClI, 5.4-11.5) vs. 4.9 months [95%
Cl, 1.9-not available (NA), P = .120]}, there were significant differences in OS [19.3 (95% Cl, 14.2-NA) vs.12.3 months (95% CI, 9.9-NA),
P =.043].

Conclusion: Panitumumab showed favorable OS in frail or elderly patients with RAS wild-type CRC and no prior exposure to chemotherapy.
Panitumumab may be optimal for patients with LSTs (UMIN Clinical Trials Registry Number UMIN000024528).
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Lessons Learned
e The final analysis of OGSG1602 confirmed the efficacy of panitumumab as a first-line treatment for PFS and OS in frail or elderly pa-
tients with RAS wild-type unresectable colorectal cancer.
e |n particular, panitumumab monotherapy as the first-line treatment may be optimal for patients with left-sided tumors.
e Patients receiving panitumumab who achieved early tumor shrinkage or depth of response showed consistently greater improvements
in PFS and OS than those who did not.
Discussion months), but not in those with right-sided tumors (median:

In the previously published primary analysis, OGSG1602 met
its primary endpoint of 76.5% disease control rate (DCR)
with a 50% response rate (RR).! In this final analysis, pani-
tumumab showed favorable survival results as the first-line
treatment for patients with RAS wild-type colorectal cancer
who were ineligible for intensive chemotherapy, with a median
OS and PFS of 17.5 months and 6.0 months, respectively. We
also assessed survival according to the primary tumor loca-
tion. Our data confirmed that panitumumab monotherapy
as the first-line treatment was optimal for patients with left-
sided tumors but not recommended for those with right-sided
tumors (median PFS: 6.6 months vs. 4.9 months and median
OS: 19.3 months vs. 12.3 months, respectively), which was
in line with our previous report in that the RR of patients
with left-sided tumors and right-sided tumors was 65.4% and
0.0%, respectively.!

Interestingly, a retrospective analysis of the NCIC CTG
CO.17, which compared cetuximab with BSC, also reported
that cetuximab significantly improved PFS in patients with
KRAS wild-type left-sided tumors (median: 5.4 vs. 1.8

1.9 vs. 1.9 months).? Left-sided tumor is derived from the
embryonic hindgut, whereas a right-sided tumor is derived
from the embryonic midgut. Notably, right-sided tumors
are more frequently characterized by a host of adverse
prognostic factors, including BRAF mutation, microsatel-
lite instability-high, hypermutation, serrated pathway sig-
nature positivity, and mucinous histology, while left-sided
tumors more frequently possess gene expression profiles
characteristic of an EGFR inhibitor-sensitive phenotype.’”
These molecular differences manifest as differential clinical
behavior, with right-sided tumors typically having a poor
prognosis.

In conclusion, the final analysis of OGSG1602 confirmed
the efficacy of panitumumab as a first-line treatment for PFS
and OS in frail or elderly patients with RAS wild-type unre-
sectable colorectal cancer. In particular, panitumumab mono-
therapy as the first-line treatment may be optimal for patients
with left-sided tumors. Therefore, panitumumab offers a new
option for frail or elderly patients based on the tumor RAS
status and sidedness.
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TRIAL INFORMATION

Stage of disease/treatment
Prior therapy

Type of study

Primary endpoint
Secondary endpoints

Investigator’s analysis

Additional Details of Endpoints or Study
Design

Patients, Treatment, and Study Design

Details of this study have been described previously.'
OGSG1602 was an open-label, one-arm, phase II study con-
ducted at 14 medical centers, university hospitals, and gen-
eral hospitals in Japan.The eligibility criteria were as follows:
patients aged >76 or 265 years who were considered ineligible
for intensive chemotherapy by the treating investigator, histo-
logically or cytologically confirmed carcinoma of the colon/
rectum, RAS wild-type, evidence of metastases, at least one
measurable lesion per Response Evaluation Criteria in Solid
Tumors (version 1.1), creatinine clearance of at least 30 mL/
min, a life expectancy of 3 months or longer at enrollment,
no primary chemotherapy, and no prior anti-EGFR antibody
therapy.

Panitumumab 6 mg/kg intravenous infusion was admin-
istered every 2 weeks. Patients received treatment until the
appearance of progressive disease, unacceptable toxicities,
patient withdrawal, physician’s decision, or planned conver-
sion surgery with intended curative resection. The patients
were withdrawn from the study when treatment could not be
started within 28 days.

The primary endpoint was disease control rate (DCR),
defined as the proportion of the best overall response from
either complete response (CR), partial response (PR), or
stable disease. We set the primary endpoint as DCR consid-
ering the features of the standard treatment, capecitabine
plus bevacizumab, which had a favorable DCR as com-
pared with RR. The PR was not confirmed. The DCR was
also assessed by an independent review committee. Disease
re-assessment was performed using contrast-enhanced com-
puted tomography every 8 weeks. The secondary endpoints
were as follows: OS, defined as the time from enrollment
to death from any cause; PFS, defined as the time from
enrollment to disease progression or death from any cause;
RR, defined as the proportion of best overall response of
CR or PR; time-to-treatment failure (TTF), defined as the
time from enrollment to discontinuation of treatment for
any reason, including disease progression, treatment tox-
icity, and death; and the incidence of grade 3/4 toxicities

Metastatic/advanced

None

Phase II study

Disease-control rate

Response rate, progression-free survival, time to treatment failure, toxicity.
Active and should be pursued further

according to the Common Terminology Criteria for Adverse
Events version 4.0.

Statistical Analysis

The null hypothesis was 45 %, and the alternative hypoth-
esis was 70%, which was assessed by the Clopper—Pearson
method using an exact P-value of .05 and a power of 0.90.
Given that 33 patients were required, the total sample size
was set as 36 to account for drop-outs. TTF, PFS, and OS
were estimated using the Kaplan—Meier method. An exact
95% CI was estimated for stratified odds ratios for DCR
and RR.Post-hoc analyses were carried out to examine the
effect of primary tumor location, depth of response, early
tumor shrinkage, and impact of hypomagnesemia on effi-
cacy, including PFS and OS. Primary tumors located from
the cecum to the transverse colon were considered right-
sided tumors, while those located from the splenic flexure
to the rectum were considered left-sided tumors. Early
tumor shrinkage was defined as a tumor reduction of 20%
or more at week 8 compared to that at baseline; depth of
response was defined as the percentage of tumor shrinkage
at nadir or progression; and hypomagnesemia was deter-
mined as grade 2 or higher. In addition, the time-dependent
receiver operating characteristic (ROC) curve was used to
investigate the relationship between early tumor shrinkage/
depth of response and OS. The Youden index, defined as the
maximum vertical distance between the ROC curve and the
diagonal or chance line, was used to determine the optimal
cut-off point.® Landmark analysis of a subgroup of patients
with hypomagnesemia (the highest grade of 0-1 vs. 2 or
higher), which examines the relationship between the num-
ber of cycles and the hazard ratio (HR) of OS at each cycle,
was also used to investigate the predictive value of hypo-
magnesemia. For landmark analysis, we chose time points
as a cycle (0-10) and estimated HR at each landmark time
point.

All statistical analyses were conducted at the OGSG Data
Center. Statistical analyses were conducted using R version
3.5.1 (The R Foundation for Statistical Computing, Vienna,
Austria; https://www.R-project.org/).

DRruG INFORMATION

Company name
Drug type
Drug class
Dose

Route

Schedule of administration

Takeda Pharmaceutical Company Limited.
Antibody

EGFR

6 mg/kg

Intravenous infusion

Every 2weeks
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PATIENT CHARACTERISTICS

Number of patients, male

Number of patients, female

Stage

Age, median (range)

Number of prior systemic therapies, median (range)
Performance status: ECOG

Cancer types or histologic subtypes

PRrRIMARY AssessMENT IMETHOD

20

16

IV/recurrence, 20/16
81 (67-88) years
None

0: 18

1: 15

2:2

3:1

4: 0

Tubular adenocarcinoma, 31; poorly differentiated adenocarcinoma, 2

Number of patients screened

Number of patients enrolled

Number of patients evaluable for toxicity
Number of patients evaluated for efficacy
Evaluation method

Response assessment, CR

Response assessment, PR

Response assessment, SD

Response assessment, PD

Median duration assessment, PFS
Median duration assessment, TTP

Median Duration Assessment, OS

SeconpARY AsSeSSMENT IVIETHOD

RECIST 1.1

3 (8.8%)

14 (41.2%)

9 (26.5%)

6 (17.6%)

6 months (CI: 5.0-10.4)

4.5 months (CI: 3.1-5.8)
17.5 months (CI: 13.8-24.3)
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Number of patients evaluated for efficacy
Evaluation method

Response assessment, CR

Response assessment, PR

Response assessment, SD

Response assessment, PD

Median duration assessment, PFS
Median duration assessment, TTP

Median duration assessment, OS

Outcome Notes

Update of Treatment Delivery

In total, 36 patients were enrolled in this study between
February 2017 and August 2018; the median age of patients
was 81 (range: 67-88) years.! The median number of cycles
was 8 (range: 1-16). The final median TTF was 4.5 months
(95% CI, 3.1-5.8). Furthermore, 11 (30.6%) and 4 patients
(11.1%) had their doses reduced by one and two levels,
respectively. The reasons for dose reduction were as follows:
rash (n = §), fatigue (7 = 5), hypomagnesemia (n = 2), poor
performance status (7 = 2), stomatitis (7 = 1), paronychia (n =
1), and physician’s discretion (7 = 1). The reasons for discon-
tinuation are summarized in Table 1. The median follow-up
period was 17.0 months from enrollment.

26

RECIST 1.1

3(11.5%)

14 (53.8%)

4(15.4%)

3 (11.5%)

8.6 months (CI:5.4-11.5)

4.5 months (CI: 3.1-5.8)

19.3 months (CI: 14.2-not available)

Efficacy

Among the 34 patients who were included in the analysis of
efficacy,! 15 (44.1%) achieved early tumor shrinkage, while 19
(55.9%) did not. All patients who achieved early tumor shrink-
age had left-sided tumors.The median PFS was 6.0 months (95%
CI, 5.4-10.0; Fig. 1a). A PFS benefit was observed in patients
with left-sided tumors as against right-sided tumors (HR: 0.518;
95% CI, 0.227-1.190; P = .120; Fig. 1b), with a median PFS
of 6.6 (95% CI, 5.4-11.5) vs. 4.9 months [95% CI, 1.9-not
available (NA)], respectively. A significant improvement in PFS
was observed in patients with positive as against negative early
tumor shrinkage (HR: 0.282; 95% CI, 0.132-0.612; P = .001;
Fig. 1c), with a median PFS of 10.4 (95% CI, 7.4-NA) vs. 3.6
months (95% CI, 2.1-7.9), respectively.
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The median OS was 17.5 months (95% CI, 13.8-24.3;
Fig. 2a). A statistically significant OS benefit was observed
in patients with left-sided tumors as against those with right-
sided tumors (HR: 0.413; 95% CI, 0.175-0.971; P = .043;
Fig. 2b), with a median OS of 19.3 (95% CI, 14.2-NA) vs.
12.3 months (95% CI, 9.9-NA), respectively. Similar findings
were observed in patients with positive as against those with
negative early tumor shrinkage (HR: 0.184; 95% CI, 0.072-
0.472; P < .001; Fig. 2¢), with a median OS of 34.8 (95%
CL, 19.6-NA) versus 12.3 months (95% CI, 9.9-NA), respec-
tively. Based on the results of the time-dependent area under
the curve, which was estimated to examine the consistency of
the treatment effects of early tumor shrinkage and depth of
response on OS, the time-dependent concordance indices were
0.818 (95% CI, 0.739-0.897) and 0.919 (95% CI, 0.832-
1.000) in early tumor shrinkage (Fig. 3a), and 0.788 (95% CI,
0.739-0.897) and 0.863 (95% CI, 0.733-0.0991) in depth of
response, respectively (Fig. 3b). The Youden index, which was
examined to determine the optimal cut-off point, was 13.2%
for early tumor shrinkage and 30.4% for depth of response.
Thus, our data demonstrated that early tumor shrinkage and
depth of response showed predictive values for OS, with the
cut-off early tumor shrinkage and depth of response in this trial
being 13.2% and 30.4%, respectively.

a1

The landmarked analysis of subgroups of patients with
hypomagnesemia (grade 0-1, # = 12 vs. 2 or higher, n = 22)
showed that the value of HR was approximately 2.0-2.5
for 1-8 cycles and the bottom of HR was 1.5 (Fig. 4), with
the median cycle number of 10.5 [interquartile range (IQR):
7.75-11.25] in patients with grade 2 or higher hypomagnese-
mia and 5.5 (IQR: 3.0-8.0) in patients with less than grade 2
hypomagnesemia, respectively.

Toxicities and SubsequentTherapy

The updated safety data did not differ from that of our first
report,' and there were no treatment-related deaths.! In brief,
the major grade 3 or 4 toxicities in all 36 patients were rash (n
=6,17%), hypomagnesemia (n = 4, 11%), fatigue (7 = 3, 8%),
paronychia (7 = 2, 6%), and hyponatremia (n = 2, 6%). The
results of the subsequent therapies are summarized in Table
2. After this protocol treatment in the 34 eligible patients, 12
(35.3%) received best supportive care (BSC), followed by a
fluorouracil-based regimen (1 = 4), oxaliplatin-based regimen
(n = 4), panitumumab monotherapy (7 = 4), curative radia-
tion therapy (n = 4), surgery (n = 3), irinotecan-based regimen
(n = 1), and other therapies (7 = 1).

SEeconDpARY ASSESSMENT IMIETHOD

Number of patients evaluated for efficacy
Evaluation method

Response assessment, CR

Response assessment, PR

Response assessment, SD

Response assessment, PD

Median duration assessment, PFS

Median duration assessment, OS

8

RECIST 1.1

0 (0%)

0(0%)

5 (62.5%)

3(37.5%)

4.9 months (CI: 1.9-not available)
12.3 months (CI: 9.9-not available)

AsSESSMENT, ANALYSIS, AND Discussion

Investigator’s assessment

Advanced colorectal cancer is the second most common
cause of cancer-related deaths worldwide after lung cancer.”
The development of new cytotoxic drugs has increased the
median survival time of patients with metastatic colorectal
cancer from 8 to approximately 30 months, over the past
two decades.*!” In contrast, frail or elderly patients are often
excluded from randomized trials or represent a minority of
enrolled patients,!" despite the high prevalence of metastatic
colorectal cancer in this population.!> Approximately 60% of
patients newly diagnosed with cancer are 65 years or older,
making this the commonest population group seen in most
oncology practices.!? In addition, given that elderly or frail
patients are more likely to present with a decline in organ
function and comorbidities at diagnosis, they are at a higher
risk of adverse events than fit patients.'>'* Therefore, sev-
eral trials targeting frail or elderly patients with metastatic
colorectal cancer have been undertaken.'™'® Less intensive
regimens, such as capecitabine plus bevacizumab, or reduced-
dose oxaliplatin plus 5-fluorouracil, were more optimal for

Active and should be pursued further

frail and elderly patients.!!¢ Furthermore, anti-epidermal
growth factor receptor (EGFR) therapy is an attractive option
for frail or elderly patients with RAS wild-type metastatic col-
orectal cancer.!”

Activating KRAS and NRAS mutations occur in 30-50%
and 3-5% of patients, respectively.'®"” Given that the pres-
ence of any activating RAS mutations (KRAS exon 3 or 4
and NRAS exons 1, 2, 3, or 4) predicts a lack of benefit of
panitumumab or cetuximab in the first-line treatment of met-
astatic colorectal cancer, upfront determination of an all-RAS
mutational analysis beyond KRAS exon 2 to include KRAS
exons 2 through 4 and NRAS exons 1 through 4 has been
recommended.'®"”

Frail and elderly patients showed favorable results in two
recent prospective trials in which panitumumab was admin-
istered in patients with KRAS wild-type as first-line therapy
and in those with RAS wild-type as second-line therapy.2*!
The efficacy and safety data of EGFR-inhibiting monoclo-
nal antibodies as first-line therapy in patients with all-RAS
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wild-types have not been extensively investigated. To the best
of our knowledge, ours is the first trial of panitumumab ther-
apy for frail or elderly patients specified for first-line and with
RAS wild-type, providing baseline information for the selec-
tion of less intensive treatments.!

In terms of primary tumor location, which is considered a
predictive biomarker of anti-EGFR antibody plus chemother-
apy,?>? anti-EGFR antibody plus chemotherapy is preferred
as a first-line treatment option for patients with left-sided
tumors, while patients with right-sided tumors generally
appear to benefit less from this treatment.?>*3 Our first report
of panitumumab monotherapy also showed significantly
higher RR in patients with left-sided tumors (7 = 26) than
in those with right-sided tumors (7 = 8) (65.4% vs. 0.0%;
P =.003)." To date, no studies have investigated the survival
data of tumor sidedness in panitumumab monotherapy for
RAS wild-type colorectal cancer. In this final analysis, pani-
tumumab showed favorable survival results as the first-line
treatment for patients with RAS wild-type who were ineli-
gible for intensive chemotherapy. In addition, our data con-
firmed that panitumumab monotherapy as first-line treatment
was optimal for patients with left-sided tumors but not rec-
ommended for those with right-sided tumors.

We also examined the other biomarkers such as early
tumor shrinkage and depth of response have potential pre-
dictive importance with anti-EGFR antibody plus chemother-
apy in metastatic colorectal cancer.?* Early tumor shrinkage
appeared to be associated with improved PFS and OS in pani-
tumumab monotherapy, as previously observed in anti-EGFR
antibody plus chemotherapy.* Furthermore, the time-de-
pendent ROC curve suggested that early tumor shrinkage
and depth of response could be predictive factors, which is
consistent with previous reports of anti-EGFR therapy com-
bined with cytotoxic agents.?>*® In addition, according to the
Youden index, which was intended to determine the optimal
cut-off point,® the cut-off value of tumor reduction at first
evaluation was 13.2% for early tumor shrinkage, while that of
tumor reduction as the best response was 30.4% for depth of
response. We pre-defined early tumor shrinkage as more than
20% of tumor reduction at 8 weeks from baseline, which was
considered reasonable from our results. We also examined the
predictive value of hypomagnesemia on efficacy using land-
mark analysis. The landmark analysis showed a HR of more
than 1.5 for OS in the patients with hypomagnesemia grade 2
or more at each cycle compared; however, the first appearance
of grade 2 or higher hypomagnesemia occurred at 4 cycles or
later regardless of the median cycle number of 5.5 in patients
with less than grade 2 hypomagnesemia. Considering that our
data showed severe hypomagnesemia occurred after repeat-
ed-administrations, hypomagnesemia appeared to be unsuit-
able as a predictive marker.

Capecitabine plus bevacizumab is widely accepted as the
standard treatment for patients who are ineligible for inten-
sive chemotherapy.''” The AVEX trial demonstrated that
the PFS and OS of capecitabine plus bevacizumab were 9.1
and 20.7 months, respectively, despite a 19% RR and 4%
grade 5 adverse events.'” The survival outcome of the AVEX
trial seemed better than that of our trial, probably because
more than half of the patients in our trial were over the age
of 80. Nevertheless, patients with left-sided tumors showed a
median PFS of 6.6 months and an OS of 19.3 months, which
was comparable with the results of the capecitabine plus bev-
acizumab regimen. Considering the favorable efficacy and
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tolerability, panitumumab monotherapy may be a reasonable
choice as a first-line therapy for frail or elderly patients, espe-
cially those with left-sided tumors.

This study has several limitations. First, given that
OGSG1602 is a single-arm phase 11 trial, the findings of this
trial could not be conclusive; however, our trial confirmed the
findings from previous reports of anti-EGFR antibody plus
chemotherapy,* underscoring the importance of sidedness in
determining the predictive value of panitumumab.???? Second,
the presence of BRAF mutation or microsatellite instability
was not investigated, since those were not approved at the
beginning of this study in Japan. In contrast, since BRAF
mutation or microsatellite instability-high mainly occurs in
patients with right-sided tumors,>* also suggests the impor-
tance of sidedness. Finally, formal geriatric and co-morbidity
assessments were not performed as part of the trial.

In conclusion, the final analysis of OGSG1602 confirmed
the efficacy of panitumumab as a first-line treatment for PFS
and OS in frail or elderly patients with RAS wild-type unre-
sectable colorectal cancer. In particular, panitumumab mono-
therapy as the first-line treatment may be optimal for patients
with left-sided tumors. Patients receiving panitumumab who
achieved early tumor shrinkage or depth of response showed
consistently greater improvements in PFS and OS than those
who did not. Therefore, panitumumab offers a new option
for frail or elderly patients based on the tumor RAS status
and sidedness.
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Figure 1. (A) Progression-free survival. (B) Progression-free survival by tumor location (n = 34; Left [n = 26]: primary tumors located from the splenic
flexure to the rectum were coded as left-sided tumors; right [n = 8]: primary tumors located in the cecum to the transverse colon were coded as right-
sided tumors). (C) Progression-free survival by early tumor shrinkage (n = 34; early tumor shrinkage + [n = 15]: tumor reduction of 20% or more at
week 8 compared to baseline; early tumor shrinkage — [n = 19]: tumor reduction of less than 20% at week 8 compared to baseline).
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Figure 2. (A) Overall survival (n = 34). (B) Overall survival by primary tumor location (n = 34; Left [n = 26]: primary tumors located from the splenic
flexure to the rectum were corded left-sided tumors; Right [n = 8]: primary tumors located in the cecum to the transverse colon were coded as
right-sided tumors. (C) Overall survival by early tumor shrinkage (n = 34; early tumor shrinkage + [n = 15]: tumor reduction of 20% or more at week 8
compared to baseline; early tumor shrinkage — [n = 19]: tumor reduction of less than 20% at week 8 compared to baseline).

Sensitivity

1.0

0.8

0.6

0.4

0.2

0.0

T T T T
0.4 06 0.8 1.0

1-Specificity

Time-dependent

concordance index AUC

Youden index

0.818
(95%Cl: 0.739-0.897)

0.919

0,
(95%Cl: 0.832-1.000) 18.2%

ROC: receiver operating characteristic
OS; overall survival

Sensitivity

Sensitivity

1.0

0.8

0.6

0.4

0.2

0.0

T T | r . [
0.0 02 04 06 08 10
1-Specificity
Tlme-depen(:lent AUC Youden index

concordance index
0.788 0.862 R
(C1:0.739-0.897) | (95%Cl: 0.733-0.0991) 304%

ROC: receiver operating characteristic
OS; overall survival

Figure 3. Time-dependent ROC curve on OS by tumor shrinkage (A) and by depth of response (B) (n = 34). Abbreviations: ROC, receiver operating
characteristic; OS, overall survival.
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Figure 4. Landmark analysis on OS regarding hypomagnesemia (n = 34). Abbreviation: OS, overall survival.

Table 1. Reasons for discontinuation (n = 36)

Table 2. Subsequent therapy (n = 34)

Reason n Therapy n
Disease progression 18 Best supported care 12
Toxicities 5 Oxaliplatin based regimen 4
Paronychia G3, stomatitis G1, fatigue G1 1 Curative radiation therapy 4
Rash G2, fatigue G2, stomatitis G1, hypomagnesemia G2 1 Fluorouracil based regimen 4
Sarcopenia 1 Panitumumab monotherapy 4
Hypomagnesemia G2 1 Surgery 3
Infusion reaction G3 1 Irinotecan based regimen 1
Could not start the next cycle within four weeks 5 Palliative radiation therapy 1
Hypomagnesemia 2 Other therapy 1
Rash 2

Hypomagnesemia, rash 1

Patients wish (because of complete response) 2

Conversion surgery 2

Radiation therapy 1

Other 3

Abbreviation: G, grade (according to CTCAE Ver 4.0).
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