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Safety and pharmacokinetics of panitumumab in Japanese patients with 
advanced solid tumors

The most common skin toxicities were rash and acneiform 
dermatitis. No neutralizing anti-panitumumab antibodies 
were detected. Panitumumab exhibited nonlinear pharma-
cokinetics, and antitumor activity was observed in 31% 
(4/13) of the patients with colorectal cancer.
Conclusion. In Japanese patients with solid tumors, panitu-
mumab was well tolerated, demonstrated pharmacokinetic 
and safety profi les similar to those observed previously in 
non-Japanese patients, and exhibited encouraging antitu-
mor activity in patients with colorectal cancer.

Key words Epidermal growth factor receptor · Panitu-
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Introduction

Epidermal growth factor receptor (EGFR) is a transmem-
brane tyrosine kinase that promotes cell growth in a variety 
of normal and transformed tissues,1 and EGFR overexpres-
sion has been associated with multiple types of malignan-
cies.2,3 Panitumumab (Vectibix; Amgen, Thousand Oaks, 
CA, USA) is a fully human, immunoglobulin G2, monoclo-
nal antibody that targets human EGFR.4–6

Phase 1 and phase 1/2 studies have evaluated various 
panitumumab doses and schedules in patients with previ-
ously treated advanced, solid tumors.7,8 Panitumumab doses 
and schedules studied included 0.01 mg/kg to 5 mg/kg 
weekly (QW), 6 mg/kg every 2 weeks (Q2W), and 9 mg/kg 
every 3 weeks (Q3W). Skin-related toxicities, an expected 
class effect of anti-EGFR therapy,9 were the most frequently 
observed adverse events. Panitumumab exhibited nonlinear 
pharmacokinetics characterized by decreased serum clear-
ance with increased dose.

Phase 2 studies and a phase 3 study have examined the 
effi cacy and safety of panitumumab monotherapy in patients 
with previously treated metastatic colorectal cancer.10–14 
Response rates were not generally associated with levels of 
EGFR (as measured by immunohistochemistry) on tumor 
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Abstract
Background. Panitumumab is a fully human, monoclonal 
antibody against the epidermal growth factor receptor. Pre-
vious studies in non-Japanese patients with solid tumors 
showed that panitumumab exhibited nonlinear pharmaco-
kinetics, was well tolerated (skin toxicities were the most 
common treatment-related adverse events), and had anti-
tumor activity in some patients. This open-label, phase 1 
study investigated panitumumab safety and pharmacoki-
netics in Japanese patients.
Methods. Japanese patients with advanced solid tumors 
were enrolled into one of three sequential panitumumab 
dose cohorts (cohort 1, 2.5 mg/kg weekly; cohort 2, 6.0 mg/
kg every 2 weeks; and cohort 3, 9.0 mg/kg every 3 weeks) 
and received panitumumab until disease progression or 
drug intolerability. Safety endpoints included the incidence 
of adverse events, changes in laboratory values, and the 
appearance of anti-panitumumab antibodies. Serial phar-
macokinetic samples were collected after the fi rst and third 
doses of panitumumab. Tumors were assessed at week 8 
and every 8 weeks thereafter.
Results. Eighteen patients (6 per cohort) were enrolled. No 
dose-limiting toxicities, investigator-reported infusion reac-
tions, or deaths occurred. Seven patients had grade-3/4 
adverse events; fatigue and anorexia were most common. 
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cell membranes.10,13 Panitumumab is approved in the United 
States as a single agent for the treatment of metastatic 
colorectal carcinoma with disease progression on or follow-
ing fl uoropyrimidine, oxaliplatin, and irinotecan chemo-
therapy regimens.15

The phase 1 study presented here is the fi rst formal eval-
uation of panitumumab in patients of Japanese origin living 
in Japan. This study examined the safety and pharmacoki-
netics of panitumumab in Japanese patients with advanced 
solid tumors.

Patients and methods

Study design and objectives

The primary objective of this open-label, phase 1 clinical 
study was to evaluate the safety and pharmacokinetic pro-
fi les of panitumumab in Japanese patients with solid tumors. 
Other objectives included the assessment of potential 
anti-panitumumab antibody formation and the evaluation 
of tumor response. The study was performed at National 
Cancer Center Hospital East, Kashiwa, Japan, and National 
Cancer Center Hospital, Tokyo, Japan. The study was 
approved by institutional review boards at both study sites. 
Written informed consent was obtained from each patient 
before study procedures were performed.

Patients were enrolled into one of three sequential dose 
cohorts. The planned sample size was 6 patients per cohort.16 
All patients enrolled in each cohort were evaluated for dose-
limiting toxicities (DLTs); if none or one of the six subjects 
enrolled in the cohort experienced a DLT, enrollment in the 
next dosing cohort was initiated after a review of the safety 
assessments by the investigator and the sponsor. If 33% or 
more of the patients in the most recently initiated cohort 
experienced DLTs, the dose schedule was to be regarded as 
intolerable and initiation of the succeeding cohort was to 
proceed, contingent upon the outcome of consultation 
between the investigator and an independent safety com-
mittee. Cohort 1 received panitumumab 2.5 mg/kg QW, 
cohort 2 received panitumumab 6.0 mg/kg Q2W, and cohort 
3 received panitumumab 9.0 mg/kg Q3W. Patients received 
panitumumab until disease progression, panitumumab 
intolerability, or other reasons for discontinuation.

Panitumumab used in this study was derived from 
Chinese hamster ovary cells on a commercial scale of 12 kl. 
Panitumumab was administered intravenously over 60 min 
by an infusion pump through a peripheral line or indwelling 
catheter, using a 0.22-micron in-line fi lter.

Patient eligibility

Patients of Japanese origin with documented, advanced 
solid tumors that were refractory to standard chemotherapy, 
or for which no standard therapy was available, were eligible 
for participation. All patients were to be between 20 and 74 
years of age (inclusive) at the time of giving informed 
consent; have an Eastern Cooperative Oncology Group 

(ECOG) performance status of 0 to 2; have adequate hema-
tological, liver, and renal functions; and a life expectancy of 
3 months or more. Patients could not have received other 
antibody therapy within 12 weeks prior to receiving the 
fi rst dose of panitumumab. Patients who had received pre-
vious therapy with an anti-EGFR antibody were excluded; 
however, previous therapy with small-molecule EGFR tyro-
sine kinase inhibitors was permitted. Patients could not have 
received anticancer therapy, radiotherapy, or surgery within 
4 weeks prior to the fi rst dose of panitumumab.

Patients were not eligible to participate in this study if 
they had hematological malignancy, metastasis to the central 
nervous system, or another simultaneously active primary 
cancer (except for curatively treated cervical cancers, cura-
tively resected nonmelanoma skin cancers, or other cura-
tively treated primary solid tumors). Patients with a history 
of interstitial pneumonitis, pulmonary fi brosis, or evidence 
of such were ineligible. Patients who had concurrent dis-
eases such as poorly controlled diabetes, infections requir-
ing systemic administration of antibiotics, congestive heart 
failure, pulmonary embolism, deep vein thromboses, or a 
history of severe hypersensitivity to any medications were 
not enrolled. Patients with a myocardial infarction and/or 
angina within 1 year prior to registration were ineligible.

Safety assessments

Safety was monitored from the fi rst dose of panitumumab 
up to 28 days after the last dose. Adverse events were coded 
according to a medical dictionary for regulatory activities 
(MedDRA, version 9.0). Toxicity was graded according to 
the National Cancer Institute Common Toxicity Criteria 
(NCI CTC, version 2.0); however, skin toxicities were 
graded as per modifi ed Common Terminology Criteria for 
Adverse Events (CTCAE) version 3.0.

Patients were assessed for DLTs for up to 4 weeks 
(cohorts 1 and 2) or up to 3 weeks (cohort 3) after the fi rst 
administration of panitumumab. Enrollment of cohorts 2 
and 3 was initiated only after the DLT evaluation periods 
in prior cohorts. A DLT was defi ned as treatment-related 
NCI CTC grade 4 hematological toxicity; grade 3 or 4 diar-
rhea, nausea, or vomiting that developed in the presence of 
best supportive care; grade 3 or 4 fatigue that continued for 
7 or more days; aspartate aminotransferase or alanine ami-
notransferase more 300 IU/l; or other grade 3 or 4 toxicities 
(including skin toxicities) not previously stated (with the 
exception of infusion reactions). Safety monitoring for all 
adverse events was also conducted during the DLT evalua-
tion periods.

At the second or subsequent panitumumab infusion, 
panitumumab was withheld for patients in any cohort who 
had grade 3/4 skin toxicity or fatigue. If skin toxicity (all 
cohorts) and fatigue (cohort 1) had resolved to grade 2 or 
less by the next scheduled dose, panitumumab was restarted; 
otherwise the patient was withdrawn from the study. For 
patients in cohorts 2 and 3, if fatigue had not resolved to 
grade 2 or less after 7 days, the patient was withdrawn from 
the study.
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Serum samples to be tested for anti-panitumumab anti-
bodies were collected both before administration of pani-
tumumab and at: weeks 1, 2, 3, 4, 7, and 23 after administration 
for cohort 1; weeks 1, 3, 5, 7, and 23 for cohort 2; and weeks 
1, 4, 7, 10, and 25 for cohort 3. Two validated assays were 
used to detect the potential presence of anti-panitumumab 
antibodies: a screening enzyme-linked immunosorbent 
assay (ELISA) and a cell-based bioassay to detect neutral-
izing antibodies.17,18

Pharmacokinetics

Serial serum samples were collected after the fi rst and third 
panitumumab doses for the measurement of panitumumab 
serum concentrations. For patients in cohort 1, samples 
were collected predose and at 0.5, 1, 4, 8, 24, 96, and 168 h 
after completion of the infusion on weeks 1 and 3. For 
patients in cohort 2, samples were collected predose and at 
0.5, 24, 96, 168, 240, and 336 h after completion of the infu-
sion on weeks 1 and 5. For patients in cohort 3, samples 
were collected predose and at 0.5, 24, 96, 168, 336, and 504 h 
after completion of infusion on weeks 1 and 7. A validated 
immunoassay with electrochemiluminescence (ECL) detec-
tion was used to measure panitumumab concentrations in 
the serum samples.

Noncompartmental pharmacokinetic analyses were per-
formed using WinNonlin Professional, Version 4.1e (Phar-
sight, Mountain View, CA, USA). The pharmacokinetic 
parameters (recorded as observed) included the maximum 
concentration (Cmax) after dosing and the trough concentra-
tion (predose concentration before the next panitumumab 
dose, Cmin). A singular representation of half-life (t1/2) 
approximated during the dosing interval was calculated as 

t
ln(2)
k1/2

el

= , where kel was the fi rst-order terminal rate con-

stant estimated via linear regression of the terminal log-
linear decay phase, and In(2) is the natural log of 2. The 
area under the serum concentration-time curve from time 
0 to the end of the dosing interval (AUC0-tau) was estimated 
using the linear/log trapezoidal method.

Tumor response assessments

Imaging and clinical assessments were obtained at week 8 
and once every 2 months thereafter as needed. Tumor 
response to treatment was assessed using the Response 
Evaluation Criteria in Solid Tumor (RECIST) guidelines.19 
Response was confi rmed 4 weeks or more after the criteria 
for response were fi rst met.

Statistical analyses

The DLT analysis set comprised patients who completed 
the DLT evaluation period. All patients who received one 
or more doses of panitumumab were included in the safety 
analysis set. Pharmacokinetic analyses were performed on 
patients who had received the correct dosage of panitu-

mumab (within 20% of the nominal dosage) and had 
recorded dosing and sampling times (pharmacokinetics 
analysis set). The effi cacy analysis set comprised patients 
who had measurable disease at baseline.

Descriptive statistics were provided for all endpoints by 
cohort. Continuous measurements were summarized with 
the central tendency (mean or median) and variability 
(standard deviation [SD] or standard error of the mean 
[SEM]). Categorical data were summarized using frequency 
counts and percentages of patients. Tumor response data 
were categorized using RECIST.

Results

Demographics

Eighteen patients (6 patients in each cohort) of Japanese 
origin were enrolled at two centers in Japan between 
January 2005 and March 2006. All patients received one or 
more doses of panitumumab. All patients completed treat-
ment with panitumumab until disease progression. Baseline 
demographics and disease characteristics are shown in 
Table 1.

Safety

In total, 154 panitumumab infusions were administered 
across the three cohorts. The median number of infusions 
per patient was 12.5 in cohort 1, 5.5 in cohort 2, and 3.5 
in cohort 3. The median average panitumumab dosage 
delivered (weight-adjusted cumulative dose divided by the 
number of infusions) was 2.55 mg/kg per infusion in cohort 
1, 6.14 mg/kg per infusion in cohort 2, and 8.98 mg/kg per 
infusion in cohort 3. The mean (SD) weight-adjusted cumu-
lative dose of panitumumab was 35.8 (18.0) mg/kg in cohort 
1, 42.0 (29.4) mg/kg in cohort 2, and 43.5 (38.7) mg/kg in 
cohort 3. No adverse events led to discontinuation of pani-
tumumab, and all patients discontinued panitumumab as a 
result of disease progression.

No DLTs were observed during the DLT assessment 
period in any dose cohort and all cohorts were fully enrolled. 
No maximum tolerable dose was reached. One patient in 
cohort 2 was excluded from the DLT analysis set (but was 
not replaced in the study) as a second infusion of panitu-
mumab was not administered because of an adverse event 
during the DLT assessment period that was not considered 
to be related to panitumumab.

A summary of adverse event grades by worst grade 
observed is provided in Table 2. No patients died during the 
treatment or follow-up periods; however, one patient died 
of disease progression 41 days after the last dose of panitu-
mumab. All patients had one or more treatment-related 
adverse events; the most common treatment-related adverse 
events were acneiform dermatitis and rash (type not speci-
fi ed). A patient in cohort 1 had a serious treatment-related 
adverse event of grade 3 edema, which occurred 1 day 
after the twenty-second (and last) panitumumab infusion. 
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The treatment-related grade 3 event in cohort 3 was 
fatigue, which was not deemed to be serious. All other 
treatment-related adverse events were reported to be less 
than grade 3.

Adverse events (excluding skin-related toxicities) occur-
ring in at least 20% of patients are tabulated in Table 3. 

The incidence of these events was similar for each cohort; 
however, constipation was most frequent in cohort 1. 
Fatigue and anorexia were the most frequently observed 
nonskin-related toxicities. The incidence and frequency of 
skin-related toxicities occurring in at least 10% of patients 
was similar in all study cohorts (Table 4), and all patients 

Table 1. Baseline demographics and disease characteristics (safety analysis set)

2.5 mg/kg QW
Cohort 1
(n = 6)

6.0 mg/kg Q2W
Cohort 2
(n = 6)

9.0 mg/kg Q3W
Cohort 3
(n = 6)

All patients
(n = 18)

Sex, n (%)
 Men 5 (83) 3 (50) 5 (83) 13 (72)
 Women 1 (17) 3 (50) 1 (17) 5 (28)
Age (years)
 Median 50 58 60 55
 Minimum, maximum 39, 67 25, 73 32, 70 25, 73
Weight (kg)
 Median 68 58 64 63
 Minimum, maximum 48, 91 36, 81 48, 76 36, 91
ECOG status, n (%)
 0–1 5 (83) 6 (100) 6 (100) 17 (94)
 2 1 (17) 0 (0) 0 (0) 1 (6)
Tumor type, n (%)
 Colon or rectum 5 (83) 5 (83) 3 (50) 13 (72) 
 Stomach 1 (17) 0 (0) 0 (0) 1 (6)
 Ovary 0 (0) 0 (0) 1 (17) 1 (6)
 Esophagus 0 (0) 0 (0) 1 (17) 1 (6)
 Head and neck 0 (0) 1 (17) 1 (17) 2 (11)

QW, once weekly; Q2W, once every 2 weeks; Q3W, once every 3 weeks; ECOG, Eastern Cooperative Oncology Group

Table 2. Summary of adverse event gradesa

2.5 mg/kg QW
Cohort 1
(n = 6)

6.0 mg/kg Q2W
Cohort 2
(n = 6)

9.0 mg/kg Q3W
Cohort 3
(n = 6)

All patients
(n = 18)

Any adverse event – n (%) 6 (100) 6 (100) 6 (100) 18 (100)
 Grade 3 2 (33) 2 (33) 1 (17) 5 (28)
 Grade 4 2 (33) 0 (0) 0 (0) 2 (11)
 Any serious event 5 (83) 3 (50) 1 (17) 9 (50)
Any treatment-related event – n (%) 6 (100) 6 (100) 6 (100) 18 (100)
 Grade 3 1 (17) 0 (0) 1 (17) 2 (11)
 Grade 4 0 (0) 0 (0) 0 (0) 0 (0)
 Any serious event 1 (17) 0 (0) 0 (0) 1 (6)

QW, once weekly; Q2W, once every 2 weeks; Q3W, once every 3 weeks
a No grade 5 events were observed

Table 3. Adverse events,a excluding skin-related toxicities, occurring in 20% or more of the patients

Event – n 2.5 mg/kg QW
Cohort 1
(n = 6)

6.0 mg/kg Q2W
Cohort 2
(n = 6)

9.0 mg/kg/Q3W
Cohort 3
(n = 6)

All patients
(n = 18)

Any ≥Grade 3 Any ≥Grade 3 Any ≥Grade 3 Any ≥Grade 3

Fatigue 4 1 3 0 4 1 11 2
Anorexia 3 1 4 1 3 0 10 2
Constipation 5 0 1 0 2 0 8 0
Diarrhea 3 0 2 0 2 0 7 0
Nausea 2 0 3 0 1 0 6 0
Stomatitis 1 0 2 0 3 0 6 0
Weight loss 2 0 2 0 1 0 5 0
Back pain 1 0 1 0 2 0 4 0
Pyrexia 2 0 1 1 1 0 4 1
Vomiting 0 0 3 1 1 0 4 1

QW, once weekly; Q2W, once every 2 weeks; Q3W, once every 3 weeks
a All treatment-related and -unrelated events were summarized
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reported at least one event of skin-related toxicity. Acne-
iform dermatitis, rash, pruritus, and dry skin were the most 
frequently observed skin-related toxicities but there were 
no grade 3 or 4 skin-related toxicities reported. Categoriza-
tion of skin complaints by individual investigators varied, 
which led to some overlap in the reported incidence of these 
adverse events.

Three patients (50%) in cohort 1, three patients (50%) 
in cohort 2, and four patients (67%) in cohort 3 had hypo-
magnesemia relative to their baseline serum magnesium 
concentration. Of these, one patient (17%) in cohort 1 had 
grade 3 hypomagnesemia, and one patient (17%) in cohort 
2 had grade 4 hypomagnesemia.

No infusion-related reactions were reported by the 
investigators. A post-hoc analysis of adverse-event terms 
indicated that four panitumumab infusions (in 2 patients in 
cohort 1 and 1 patient in cohort 2) may have been associ-
ated with symptoms that might conservatively be inter-
preted as a “potential” infusion reaction. Symptoms of the 
potential infusion reactions included mild fl ushing and hot 
fl ush (during multiple infusions in a patient in cohort 1), 
mild fatigue (on the day of the twentieth infusion in another 
patient in cohort 1), and mild headache (with the twelfth 
infusion in the patient in cohort 2). All symptoms resolved 
without treatment except for the mild headache, which was 
treated with aspirin.

All patients had predose and post-dose samples avail-
able for antibody analyses. No neutralizing antibodies to 
panitumumab were detected.

Pharmacokinetics

After the fi rst panitumumab dose, the mean exposure to 
panitumumab (AUC0-tau) increased more than dose propor-
tionally (from 135 to 1430 μg⋅day/ml as dosage increased 

from 2.5 mg/kg to 9.0 mg/kg), as shown in Table 5. Previous 
study results demonstrated that panitumumab exhibited 
nonlinear pharmacokinetics;7,8 therefore, the AUC was not 
extrapolated to infi nity, which is commonly used for clear-
ance estimation. However, in the present study, AUC0-tau 
approximated AUC0-inf (Fig. 1), indicating that the time-
averaged clearance decreased as the dosage increased from 
2.5 to 9.0 mg/kg in this study population. Based on the mean 
AUC0-tau values, the accumulation ratios after the third dose 
of panitumumab were 1.92 at 2.5 mg/kg QW, 1.66 at 6.0 mg/
kg Q2W, and 1.39 at 9.0 mg/kg Q3W. The mean dose-
normalized AUC0-tau values after the third panitumumab 
dose were similar for 6.0 mg/kg Q2W (183 ± 16 μg⋅day/ml 
per mg per kg) and 9.0 mg/kg Q3W (221 ± 103 μg⋅day/ml 
per mg per kg).

Tumor response

All 18 patients had measurable disease at baseline and were 
included in the effi cacy analysis set. Two patients in cohort 
1 and 1 patient in each of cohorts 2 and 3 had a confi rmed 
partial response to panitumumab. Stable disease at each 
assessment was observed as the best objective response for 
2 patients in each cohort. Two patients in cohort 1 and 3 
patients in each of cohorts 2 and 3 had progressive disease. 
All patients who responded to panitumumab had colorectal 
cancer.

Discussion

This phase 1 study evaluated the safety, effi cacy, and phar-
macokinetic profi les of panitumumab administered to 18 
Japanese patients with advanced solid tumors at three dose 

Table 4. Skin-related toxicities of any grade occurring in 10% or more of the patients

Event – n (%) 2.5 mg/kg QW
Cohort 1
(n = 6)

6.0 mg/kg Q2W
Cohort 2
(n = 6)

9.0 mg/kg Q3W
Cohort 3
(n = 6)

All patients
(n = 18)

Any skin toxicitiesa 6 (100) 6 (100) 6 (100) 18 (100)
Acneiform dermatitis 6 (100) 4 (67) 5 (83) 15 (83)
 Worst grade of 2 2 (33) 4 (67) 4 (67) 10 (56)
Rash 4 (67) 5 (83) 6 (100) 15 (83)
 Worst grade of 2 3 (50) 4 (67) 3 (50) 10 (56)
Pruritus 4 (67) 5 (83) 5 (83) 14 (78)
 Worst grade of 2 1 (17) 1 (17) 1 (17) 3 (17)
Dry skin 4 (67) 4 (67) 3 (50) 11 (61)
 Worst grade of 2 1 (17) 1 (17) 0 (0) 2 (11)
Paronychia 2 (33) 3 (50) 2 (33) 7 (39)
 Worst grade of 2 1 (17) 3 (50) 2 (33) 6 (33)
Skin fi ssures 2 (33) 4 (67) 0 (0) 6 (33)
 Worst grade of 2 0 (0) 2 (33) 0 (0) 2 (11)
Erythema 2 (33) 0 (0) 1 (17) 3 (17)
Nail disorder 1 (17) 0 (0) 2 (33) 3 (17)
 Worst grade of 2 0 (0) 0 (0) 1 (17) 1 (6)
Conjunctivitis 1 (17) 0 (0) 1 (17) 2 (11)
Hypertrichosis 0 (0) 1 (17) 1 (17) 2 (11)
Palmar-plantar erythrodysesthesia syndrome 1 (17) 0 (0) 1 (17) 2 (11)

QW, once weekly; Q2W, once every 2 weeks; Q3W, once every 3 weeks
a Treatment-related toxicities were summarized. No events of grade 3 or more were observed
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schedules (2.5 mg/kg QW, 6.0 mg/kg Q2W, and 9.0 mg/kg 
Q3W), which were generally well tolerated and exhibited 
nonlinear pharmacokinetic profi les.

The safety profi le observed in a previous phase 1, dose-
ranging study conducted in non-Japanese patients was 
similar to that in the present study in that no maximum 
tolerable dose was reached, skin toxicities were the most 
common adverse events, and grade 3/4 treatment-related 
adverse events occurred in approximately 10% of patients.8 
In the present study, the overall incidence and severity of 
skin toxicities and eye-related toxicities (which are charac-
teristic of EGFR inhibition)9 were within expectations for 
patients receiving anti-EGFR antibody therapy. No DLTs 
were observed, and no clear dose relationship was observed 
for adverse events, serious adverse events, or severe/life-
threatening (grade 3/4) adverse events. Hypomagnesemia 
was observed in this study, this being a common toxicity 
seen in patients who receive anti-EGFR antibodies.20–22

No grade 3 or 4 skin toxicities were reported, in contrast 
with rates of up to 14% reported in prior studies of panitu-
mumab monotherapy.9 The lack of grade 3 or 4 skin toxici-
ties in this study may be due to the small number of patients 
participating in the trial, which may not adequately repre-
sent a larger patient population. Additionally, because of 
the awareness of severe skin toxicities associated with anti-
EGFR antibody therapies, the investigators were more 

likely to monitor and manage skin events. It is possible that 
active management of skin toxicities may therefore have 
prevented the development of some grade 3 or 4 events. 
Indeed, interim data from the Skin Toxicity Evaluation Pro-
tocol with Panitumumab (STEPP) study have shown that 
patients whose skin toxicities are proactively managed have 
signifi cantly fewer grade 2 or higher skin-related adverse 
events.23

Similar to fi ndings in non-Japanese patients, panitu-
mumab exhibited nonlinear pharmacokinetics in the Japa-
nese study population and the increase in exposure to 
panitumumab was more than dose-proportional. A nonlin-
ear pharmacokinetic profi le has also been observed with 
another anti-EGFR antibody, cetuximab; clearance of 
cetuximab decreases with increasing doses.24 It has been 
proposed that an anti-EGFR antibody that is bound to cell-
surface EGFR can be internalized and degraded; therefore, 
nonlinear clearance may be the result of progression satura-
tion of the EGFR as the dosage increases.24,25 The distribu-
tion of individual AUC values for Japanese patients was 
within the range observed for non-Japanese patients; there-
fore, these results suggested that panitumumab pharmaco-
kinetics are comparable in Japanese and non-Japanese 
patients (Fig. 2).

Partial responses in 4 of 13 Japanese patients with 
colorectal cancer were confi rmed in the present study, sug-

Table 5. Summary of panitumumab pharmacokinetic parameter values after the fi rst and third doses of panitumumab

Parameter First dosea Third dosea

2.5 mg/kg QW
Cohort 1
(n = 6)

6.0 mg/kg Q2W
Cohort 2
(n = 6)

9.0 mg/kg Q3W
Cohort 3
(n = 6)

2.5 mg/kg QW
Cohort 1
(n = 6)

6.0 mg/kg Q2W
Cohort 2
(n = 5)

9.0 mg/kg Q3W
Cohort 3
(n = 4)

Cmax (μg/ml) 44.1 (8.1) 118 (31) 231 (45) 68.4 (13.8) 160 (14) 291 (117)
AUC0-tau (μg·day/ml) 135 (35) 664 (80) 1430 (420) 259 (67) 1100 (100) 1990 (930)
Cmin (μg/ml) 7.9 (3.1) 19.8 (3.9) 16.9 (5.9) 20.9 (7.1) 42.5 (8.5) 28.4 (24.8)
t1/2 (day) 3.1 (0.5) 6.7 (0.7) 7.2 (1.7) 4.5 (1.0) 9.6 (2.7) 6.8 (2.6)

QW, once weekly; Q2W, once every 2 weeks; Q3W, once every 3 weeks; Cmax, maximum concentration after dosing; AUC0-tau, area under the 
serum-concentration time curve from time 0 to the end of the dosing interval; Cmin, trough concentration; t1/2, half-life
a Data are presented as means (SD)

Fig. 1. Serum concentration-time 
profi les for panitumumab. Mean 
concentrations of panitumumab 
(mg/ml) after the fi rst dose (left 
panel) and the third dose (right 
panel) are shown. QW, Every 
week
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gesting promising activity in this patient population. The 
patient population in this study differed from that in a study 
of similar design in non-Japanese patients14 in that only 1 
of the 13 patients in this study was treated with oxaliplatin. 
However, all 4 responders were previously treated with iri-
notecan and 5-fl uorouracil. Therefore, panitumumab effi -
cacy was observed in heavily pretreated Japanese patients 
with colorectal cancer and warrants further study.

In the present study, an additional, unconfi rmed partial 
response was also noted in a patient with esophageal cancer 
who had relapsed at the perigastric lymph node after prior 
radiotherapy and chemotherapy. This patient achieved a 
partial response after receiving three cycles of panitumumab 
9.0 mg/kg Q3W (after four cycles of panitumumab, the 
patient had disease progression). Previous studies have 
shown that squamous-cell carcinomas express EGFR, 
EGFR expression is associated with the progression of 
esophageal cancer,26 and anti-EGFR agents such as gefi nitib 
and cetuximab have effi cacy for treating esophageal 
cancer.27

Recent studies have shown that the presence of a mutated 
KRAS gene in tumors from patients with metastatic colorec-
tal cancer is a negative predictor of response to anti-EGFR 
antibody therapies.28,29 The phase 1 study reported here was 
not designed to evaluate KRAS status with respect to 
response to panitumumab therapy in our patient popula-
tion; in an ongoing analysis, KRAS tumor status is available 
for only eight patients (Amgen; data on fi le). Therefore, the 
effect of tumor KRAS status on the effi cacy and safety of 
treatment with panitumumab in Japanese patients with 
metastatic colorectal cancer is unknown at this time.

Currently, there are no anti-EGFR antibody drugs 
approved in Japan for treating colorectal cancer patients. 
The results of the present study in Japanese patients with 
solid tumors suggest that panitumumab is well tolerated at 
doses of 2.5 mg/kg QW, 6.0 mg/kg Q2W, and 9.0 mg/kg 
Q3W, exhibits nonlinear pharmacokinetics similar to those 
seen in non-Japanese patients, and has encouraging antitu-
mor activity in Japanese patients with colorectal cancer.
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