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Summary Background To define maximum-tolerated dose
(MTD), dose-limiting toxicities (DLTs), and preliminary
efficacy of sorafenib plus capecitabine/cisplatin in ad-
vanced gastric cancer (AGC) patients. Methods Four
dose-level combinations were tested in a standard 3 + 3
dose escalation design. Level 1: sorafenib 400 mg/d,
capecitabine 1,600 mg/m?/d, cisplatin 80 mg/m?. Level 2:
sorafenib 800 mg/d, capecitabine 1,600 mg/m*/d, cisplatin
80 mg/m’. Level 3: sorafenib 800 mg/d, capecitabine
2,000 mg/m?/d, cisplatin 80 mg/m?. Level 1A: sorafenib
800 mg/d, capecitabine 1,600 mg/m*/d, cisplatin 60 mg/m?.
Results There were 1 DLT at Level 2, and 2 DLTs at Level
3 (Level 3 was MTD). Since the relative dose intensity
(RDI) of sorafenib and capecitabine could not be main-
tained at Level 2, Level 1A was newly investigated. As no
DLT was observed and RDI remained above 80%, Level
1A is the recommended dose for the next clinical trial.
Objective response rate was 62.5% (10 of 16 patients, 95%
CI; 38.8-86.2%). Median progression-free survival and
overall survival were 10.0 months (95% CI; 7.4-13.8) and
14.7 months (95% CI; 12.0-20.0), respectively. Conclu-
sions Sorafenib 400 mg bid daily, capecitabine 800 mg/m?>
bid (days 1-14), and cisplatin 60 mg/m2 (day 1) is
recommended for further development in AGC.
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Introduction

Gastric cancer is the second most common cause of cancer
death worldwide [24]. Palliative chemotherapy in meta-
static or unresectable advanced gastric cancer (AGC)
patients improves quality of life and overall survival
compared with best supportive care [11, 27]. Even with
the introduction of newer chemotherapeutic agents in recent
years, treatment results from globally executed, random-
ized, well-controlled phase III trials have not improved,
with overall response rates of 25-50% and overall survival
of 812 months [4, 16, 36]. There is an urgent need for
additional therapies with better response rates and increased
overall survival.

Molecularly targeted therapies have been introduced for
the treatment of AGC and a number of clinical trials with
monoclonal antibodies against epidermal growth factor
receptor (EGFR), vascular endothelial growth factor (VEGF),
and human epidermal growth factor receptor 2 (HER2) have
been tried. A randomized phase I clinical trial of trastuzumab
(ToGA trial) in combination with chemotherapy showed
survival benefit over chemotherapy alone in patients with
HER2-overexpressing gastric cancer [22, 26, 31, 35]. VEGF
expression is a negative prognostic factor for survival in
patients with gastric cancer and inhibition of VEGF activity
by an immunoneutralizing antibody showed activity in a
gastric cancer xenograft model [14, 37]. A recent phase III
study of bevacizumab combined with capecitabine (or 5-FU)
and cisplatin in advanced gastric cancer (AVAGAST trial)
has failed to meet the primary endpoint of overall survival
but showed significant advantage in overall response rate
(ORR; 29.5% vs 38.0%, p value 0.0037) and progression-
free survival (PFS: 5.3 months vs 6.7 months, p value
0.0121) over chemotherapy alone [15]. In addition, in many
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tumors, signal transduction of cellular proliferation and
survival through transmembrane receptors (EGFR, HER2,
c-Met) results in the activation of RAS and downstream
RAF/MEK/ERK pathways; mitogen-activated protein kinase
(MAPK) is activated in some tumors with mutations in the
RAF pathway [1, 6, 23, 30].

Sorafenib (BAY 43-9006; Nexavar®) is a potent inhib-
itor of multiple intracellular (RAF/MAPK) and cell surface
(cKIT, FLT-3, VEGFR-1, VEGFR-2, VEGFR-3, and
PDGFR-B) kinases. Sorafenib is known to inhibit tumor
growth in several ways, including direct inhibition of
MAPK-dependent tumor cell proliferation and angiogenesis
inhibition via VEGFR-1, VEGFR-2 and PDGFR-B. Sor-
afenib monotherapy has been evaluated in the treatment of
advanced hepatocellular carcinoma and clear-cell renal cell
carcinoma and is currently approved for those indications
[9, 20]. In several phase I studies, sorafenib was combined
with oxaliplatin, doxorubicin, gemcitabine, paclitaxel, and
carboplatin, combinations which showed acceptable safety
profiles and evidence of activity in patients with refractory
solid cancers [10, 19, 28, 32].

Capecitabine plus cisplatin (XP regimen) has become a
standard 1st-line chemotherapy for AGC based on a recent
phase III study demonstrating the non-inferiority of XP to
5-fluorouracil and cisplatin (FP), as assessed by
progression-free survival (PFS) [16, 17]. Although there is
a suggestion that triplet combinations might be more active
than doublet combinations with better survival [4, 36], the
considerable toxicities associated with triplets might be
exacerbated by the addition of sorafenib. Therefore, in the
present phase I dose-finding study in AGC patients,
sorafenib was combined with the doublet XP regimen.

Patients and methods
Patient eligibility

Patients 18-75 years of age with pathologically docu-
mented gastric or gastroesophageal junction adenocarcino-
ma were eligible for inclusion in this study. They were
required to have metastatic or unresectable disease, either
initially diagnosed or relapsed after surgery, with no history
of chemotherapy or radiotherapy. Measurable or evaluable
lesions according to Response Evaluation Criteria in Solid
Tumours (RECIST) were required for enrollment. Patients
were required to have an Eastern Cooperative Oncology
Group (ECOG) performance status <2 and adequate organ
function defined as: Hemoglobin >8.0 g/dL, absolute
neutrophil count (ANC) >1,500/mm°, platelet count >
100,000/mm?, total bilirubin <2.0 mg/dL, alanine amino-
transferase (ALT) and aspartate aminotranferase (AST) <
three times the upper limit of normal (ULN) or < five times

the ULN in the case of liver metastasis, prothrombin time
(international normalized ratio) <1.5, partial thromboplastin
time <1.5XULN, and serum creatinine <1.5 mg/dL.

Patients with a history of or concurrent malignancies other
than gastric cancer (except for curatively treated non-
melanoma skin cancer or in situ carcinoma of the cervix
uteri), obvious peritoneal seeding with bowel obstruction,
serious gastrointestinal bleeding, peripheral neuropathy, sig-
nificant neurologic or psychiatric disorders, seizure disorder
requiring medication, clinically active serious infection, or
other serious illness were excluded. Patients were excluded if
they had cardiac diseases such as congestive heart failure (>
New York Heart Association class 2), active coronary artery
disease within 6 months, arrhythmias requiring anti-
arrthythmic therapy except beta blockers or digoxin, and
uncontrolled hypertension. Pregnant or lactating women and
women of child-bearing potential not employing adequate
contraception were also excluded.

The study was conducted in accordance with the
Declaration of Helsinki and Good Clinical Practice guide-
lines and the study protocols and amendments were
reviewed and approved by the institutional review board
of the Asan Medical Center (Seoul, Korea). All patients
provided written informed consents before study entry.

Study design and treatment

This was a single center, open-label, dose-escalation study
to define the maximum tolerated dose (MTD) and dose-
limiting toxicities (DLTs) and to assess the safety profile
and preliminary clinical efficacy in patients with metastatic
or unresectable AGC. Four dose levels of the sorafenib
(p-o. bid, daily), capecitabine (p.o. bid on days 1-14), and
cisplatin (i.v. on day 1) combination were tested.

Level 1 sorafenib 400 mg/d, capecitabine 1,600 mg/m?/d,
cisplatin 80 mg/m?

Level 2 sorafenib 800 mg/d, capecitabine 1,600 mg/mz/d,
cisplatin 80 mg/m?

Level 3 sorafenib 800 mg/d, capecitabine 2,000 mg/m?/d,

cisplatin 80 mg/m?
Level 1A  sorafenib 800 mg/d, capecitabine 1,600 mg/m*/d,
cisplatin 60 mg/m>.

Patients received up to 8 cycles of chemotherapy
(3 weeks/cycle) and, on completing the planned chemo-
therapy, non-progressing patients were allowed to continue
sorafenib monotherapy at the same dose and schedule until
disease progression or intolerable toxicity occured.

A standard 3 + 3 dose escalation design was used. Three
patients were treated in each dose level cohort. If one
patient experienced DLT, three additional patients were
added to that cohort. If none of the three patients or less
than two of six patients in each cohort experienced DLT,
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the dose was escalated to the next level until the MTD was
determined or the maximum dose level (Level 3) was
reached in the absence of a DLT. The MTD was defined as
the dose where two or more patients out of six patients
(more than 33% of patient cohort) experienced DLT. Intra-
patient dose escalation was not permitted. If a patient
experienced DLT, the dose of drugs was decreased by one
level at the start of the next treatment cycle.

DLTs were defined as grade 4 neutropenia for more than
5 days, grade 3 or 4 neutropenia with fever >38.5°C, grade
4 thrombocytopenia of any duration, grade 3 or 4 non-
hematologic toxicities not improving to at least grade 1
within 2 days after institution of appropriate therapy
(excluding alopecia and non-premedicated nausea and
vomiting), a toxicity causing discontinuation of capecita-
bine or sorafenib for more than 25% of the scheduled
dosage within a cycle (3 weeks), or a delay of >14 days in
initiating the second cycle of therapy due to the persistent
toxicity of grade 2 or higher in cycle 1. DLTs were
evaluated only in the first cycle of treatment.

Dose modification

A patient could begin the next treatment cycle if ANC>
1,000/mm’ and platelets >100,000/mm’. Below these levels,
capecitabine and cisplatin were delayed and sorafenib was
either administered at a decreased dose (1,000/mm>>ANC>
500/mm’) or delayed (ANC<500/mm?®) until recovery. If
1,500/mm>>ANC>1,000/mm’ and platelets >100,000/mm’
at the start of the next cycle, dose reductions (25%) of
capecitabine and cisplatin were made. If at any time a patient
experienced serious hematologic toxicities defined as DLTs,
stepwise dose reductions of capecitabine and cisplatin were
made at the restart of treatment with a maximum of 50% as
specified in the protocol. Capecitabine was interrupted for
non-hematologic toxicities of grade 2 or worse, and an
appropriate treatment was started, if possible. Missed doses
were not replaced and capecitabine was restarted when the
toxicities resolved or decreased in intensity to grade 1 at a
reduced dose down to 50%, as specified in the protocol. Dose
modification of cisplatin was done if decreased creatinine
clearance, nausea/vomiting, or neurotoxicity occurred. For
grade 2 or worse skin toxicities (rash/desquamation and hand-
foot syndrome[HFS]), sorafenib was interrupted and restarted
when the toxicity resolved or improved to grade 1 at the
original dose (for the first appearance of grade 2 toxicities) or
at areduced dose (for grade 3 toxicities or repeated appearance
of grade 2 toxicities).

Response and toxicity assessment

Each patient’s initial evaluation included medical history,
physical examination, ECOG performance status, tumor
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assessment using CT scans or MRI of abdomen and pelvis,
complete differential blood counts (CBC), serum chemistry
and electrolytes, coagulation battery, urinalysis, electrocardio-
gram, chest X-ray, and pregnancy test, if indicated. Tumor
response was assessed every two cycles by RECIST using the
same imaging techniques and methods used at baseline.
Complete and partial responses (PR) were confirmed at least
4 weeks following the initial documentation of the objective
response. CBC was repeated every week while patients were
on the combination therapy (up to 8 cycles). Prior to each
cycle of chemotherapy, the following procedures were
performed: Physical examination, performance status assess-
ment, collection of adverse events, chemistry, electrolytes, and
chest X-ray. Adverse events, oral drug administration com-
pliance, and abnormal laboratory findings were collected at
every regular visit. Toxicities were graded according to the
National Cancer Institute Common Terminology Criteria for
Adverse Events version 3.0.

Results
Patient characteristics and disposition

Between Oct 31, 2007, and Jul 14, 2008, 21 patients were
enrolled in the study; baseline patient characteristics are
listed in Table 1. Seventeen patients presented with
metastatic disease initially. Two patients had received
curative resections 6 and 11 months before relapses.
Another two patients received surgery with curative intent,
but metastatic lymph nodes and a lesion on the transverse
mesocolon were grossly unresectable.

A total of 133 cycles of combination therapy were
delivered (range=1-8, median=8) and, after completion of
8 cycles of combination therapy, a total of 82 cycles (range=
1-16, median=9) of sorafenib monotherapy was administered
to 10 patients. All patients completed at least one cycle of
combination therapy and 20 patients had response evaluations
after cycle 2.

As of the February 25, 2010 data cut-off date, all 21
patients had discontinued study treatment. Fifteen discontin-
ued because of disease progression, | discontinued for
palliative surgery after 17 cycles, 1 discontinued due to poor
tolerability, and 4 discontinued due to adverse events or dose-
limiting toxicities. As of the cut-off date, 14 of the 21 patients
had died; 1 during the study and the rest during follow-up.

A summary of the disease characteristics and treatment
results are shown in Table 2.

Dose-limiting toxicity

No DLT was observed at dose Level 1 (n=3). One DLT
(grade 3 diarrhea) was noted at dose Level 2 (n=6), and 2
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Table 1 Patient characteristics (N=21)

Characteristics

Age, years (Median) 54
Range 32-71
Gender

Male:Female
Performance status, ECOG

16:5 (76.2%:23.8%)

0:1:2 1:19:1
Gastric tumor location

Upper 1/3 3 (14.3%)

Lower 2/3 17 (81.0%)

Diffuse 1 (4.8%)

Gastric lesion resected 4 (19.0%)

Disease status

Metastatic disease 17 (81.0%)

Unresectable disease® 2 (9.5%)

Relapse after curative resection 2 (9.5%)
Sites of metastasis

Abdomen lymph node 13

Liver 10

Peritoneum/mesentery 9

Others® 5
Number of metastatic organs

1 6 (28.6%)

2 13 (61.9%)

>3 2 (9.5%)

#Two patients with M1 lymph node and transverse mesocolon lesion
respectively received resection of gastric lesions, but grossly incomplete

®Neck and mediastinal lymph nodes, ovary

DLTs (grade 4 neutropenias lasting more than 5 days) were
observed at dose Level 3 (n=6), which made Level 3 the
MTD. However, in cycle 2 and thereafter at dose Levels 2
and 3, the relative dose intensities (RDIs, the percentage of
actually administered dose to planned dose per unit time)
were not well maintained (mostly below 80%) due to
frequent dose reductions and cycle delays (Fig. 1. Number
of patients received more than 6 cycles were largely
different among groups and were not shown). At dose
Level 2, dose reductions were made in 66.7% of cycles and
61.9% of cycles were delayed more than 5 days. At dose Level
3, dose reductions and cycle delays were made in 90.6% and
59.4%, respectively, of all cycles. The reasons for the dose
reductions and cycle delays were hematologic (about 50% of
cases) and non-hematologic (about 50% of cases) toxicities at
dose Level 2, while the reasons were mostly hematologic
toxicities (80% of cases) at dose Level 3.

We explored a new dose level (1A) between dose Levels
1 and 2. Since no DLT was found in the 6 patients at the
dose Level 1A and the RDI was mostly above 80%
throughout the treatment period, Level 1A was determined

as the recommended dose (RD) for the next step in clinical
development. Dose reductions and cycle delays were made
in 21.2% and 18.2%, respectively, of all cycles at dose
Level 1A.

Safety

All 21 patients were assessable for toxicity and worst
toxicities per patient are summarized in Table 3. Grade 3
and 4 neutropenia and thrombocytopenia were observed in
66.7% (14 out of 21) and 19.0% (4/21) of patients,
respectively. There was only one episode of febrile
neutropenia accompanied with grade 3 HFS which was
treated effectively with conservative management. Grade 4
neutropenia lasting longer than 5 days was the cause of
DLT in 2 patients. The most common non-hematologic
toxicities of any grade were asthenia (95.2%), sensory
neuropathy (85.7%), HFS (80.1%), anorexia (76.2%),
nausea (66.7%), stomatitis (61.9%), and diarrhea (61.9%).
Grade 3 and 4 non-hematologic toxicities were relatively
uncommon. Grade 3 HFS was observed in 3 patients
(14.3%) and grade 3 diarrhea and AST/ALT elevation was
seen in one patient.

After completion of the scheduled 8 cycles of combination
therapy, 10 patients maintained sorafenib monotherapy.
Median compliance of sorafenib treatment was 100% (range
47.6-100.0%). No grade 3 or 4 toxicity was observed during
sorafenib monotherapy except 2 cases of grade 3 anemia.
Non-hematologic toxicities were also generally mild and were
all grade 1, except one patient with grade 2 asthenia and
stomatitis. HFS was reported in 3 patients (grade 1) but only in
the first cycle of monotherapys; it resolved and did not reappear
during maintenance.

There were 5 serious adverse events (SAEs) reported in
4 subjects. One grade 3 diarrhea was judged to be possibly
related to the study drug. One patient had an episode of
febrile neutropenia which was thought to be possibly
related to the study drug. This patient was diagnosed later
with deep vein thrombosis in a lower extremity which was
managed with warfarin maintenance. Another patient had
gastric perforation after cycle 2 which was fatal. A
thromboembolism involving right iliac artery was reported
in one patient which was possibly related to the study drug;
this patient underwent embolectomy.

Efficacy

Among 16 patients with measurable disease according to
RECIST criteria, 10 patients showed confirmed objective
responses (all PRs); the response rate was 62.5% (95%
confidence interval [CI]=38.8-86.2). The median response
duration in the 10 patients with objective response was
262 days (range 102-498). The median progression-free
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Fig. 1 The median relative dose intensity (%) of (a) capecitabine, (b) cisplatin, and (¢) sorafenib according to the dose levels and cycles

Table 3 Summary of common grade 3 and 4 hematologic toxicities and non-hematologic toxicities of any grade in each dose level regardless of

the causality of study medications (N=patients number)

Level 1 Level 1A Level 2 Level 3
Adverse events
(N=3) (N=0) (N=06) (N=6)
NCI CTC Grade

Hematologic toxicities 3 3 4 3 4 4
Leucopenia 0 0 0 0 1 0
Neutropenia 1 4 0 2 1 2
Febrile neutropenia 0 0 0 1 0 0
Anemia 1 1 0 0 0 0
Thrombocytopenia 1 0 0 1 0 0

NCI CTC Grade

*Non-hematologic toxicities 1 2 1 2 3 1 2 3 2 3
Anorexia 0 1 4 0 0 1 4 0 2 0
Vomiting 1 1 3 0 0 2 3 0 1 0
Asthenia 2 1 4 0 0 2 4 0 0 0
Stomatitis 0 1 4 0 0 2 1 0 1 0
Diarrhea 2 0 2 0 0 1 2 1 1 0
Sensory neuropathy 3 0 6 0 0 4 0 0 0 0
Skin rash 1 0 4 0 0 2 0 0 0 0
HFS 2 0 6 0 0 0 1 3 3 0
Hypertension 1 1 1 0 0 1 0 0 0 0

HFS hand-foot syndrome

#There was no grade 4 non-hematologic toxicity among all patients
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survival (PFS) and overall survival (OS) were 10.0 months
(95% CI=7.4-13.8) and 14.7 months (95% CI=12.0-20.0),
respectively, with 7 patients alive with a median follow-up
of 23.0 months (Fig. 2).

Discussion

Palliative chemotherapy in patients with advanced gastric
cancer improves quality of life and survival compared with
best supportive care [11, 27] and has shown response rates
of 25 to 50% and survival ranging 8 to 12 months [4, 16,
36]. These results have not changed with the introduction of
newer agents such as taxane and irinotecan or by treating
patients with three drug combinations which induce more
toxicities [4, 5, 21, 36].

Sorafenib is an orally administered inhibitor of multiple
kinases including RAF, MAPK, and VEGFR. Sorafenib has
shown efficacy in hepatocellular and renal cell carcinoma
as a monotherapy and is being investigated in various
tumor types in combination with other chemotherapeutic
agents. We examined sorafenib in combination with
capecitabine and cisplatin (XP regimen) to determine the
DLT and MTD of this combination and to evaluate the
safety profile.

We defined MTD as a dose at which two or more out of
six patients (more than 33% of patient cohort) experience
DLTs. The recommended dose (RD) for the next step in
clinical development was defined as the dose level just
below the MTD dose. However, the RDIs were not
maintained (mostly below 80%) at dose Levels 2 and 3 as
patients continued study treatment beyond the first cycle.
The usual way of determining MTD is based on the

10

08

0.6

Probability of survival

0.2

0.0

3 10 15 20 25 30
Survival (months)
Fig. 2 Kaplan-Meier curve for progression-free survival (PES, dotted

line) and overall survival (OS, solid line). Median PFS and OS was
10.0 months (95% CI, 7.4-13.8) and 14.7 months (95% CI, 12.0-20.0)
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observation of toxicities in the first cycle of each patient at
each dose level. The RD for further clinical development is
then also being selected from the observations of first
cycles. This approach is taken to shorten clinical develop-
ment time and is based on the assumption that the safety
profile of the first cycle is representative of the whole
treatment period. The combination of sorafenib with XP
showed a gradual decrease of RDIs due to frequent dose
reductions, schedule delays, and poor compliance as
patients continued treatment even at dose Level 2 where
only one DLT was observed. Therefore, we defined a new
dose level (1A) as the RD for further development to keep
RDIs above 80%. Relatively big differences of RDIs were
observed between dose levels with small changes of
chemotherapeutic agents or sorafenib dose. It is possible
that the addition of sorafenib with mild hematologic
toxicities to cytotoxic chemotherapeutic agents potentiated
the hematologic toxicities of this combination considering
that sorafenib monotherapy caused neutropenia of all
grades in 18% and grade 3 and 4 neutropenia in 5% of in
renal cell carcinoma patients [9]. Also frequent dose
reductions due to mild neutropenia (grade 2) in subsequent
cycles according the predefined dose modification scheme
contributed in lowering RDI. Judging from the difference of
cisplatin dose and schedule in FP regiment between study
ML17032 (80 mg/m* every 3 weeks) and V325 (100 mg/m>
every 4 weeks) and its impact on the hematologic toxicities
(19% versus 57% in grade 3 and 4 neutropenia incidence),
20 mg/m? decrease of cisplatin dose in level 1A might have
contributed in improving RDI [16, 36]. As a result, 5
patients in dose level 2 (except one patient with DLT in
cycle 1 and dropped) received only 4-6 cycles of
chemotherapy while 5 patients in level 1A completed
8 cycles of planned chemotherapy, and overall accumu-
lated dose of capecitabine(X), cisplatin(P), and sorafenib
(S) in level 2 was much lower than level 1A (X:
73,800~116,500 mg/m* vs 87,800~174,300 mg/m’, P:
240~465 mg/m? vs 300~460 mg/m?, S: 52,800~74,400 vs
69,200~140,000 mg).

The most common toxicities seen with sorafenib plus XP
included anemia (100% of patients, any grade), thrombo-
cytopenia (100%), asthenia (95.2%), neutropenia (90.5%),
sensory neuropathy (85.7%), HFS (80.1%), and diarrhea
(61.9%). The incidence of grade 3 and 4 neutropenia in the
present study (66.7%, Table 3) appears to be quite high
compared to 16% from ML17032 study with XP regimen in
a similar patient population [16]. This difference might
originate from frequent evaluation of hematologic toxicities
(weekly CBC in the present study vs triweekly CBC in the
ML17032 study). Considering that sorafenib monotherapy
caused neutropenia of all grades in 18% and grade 3 and 4
neutropenia in 5% of in renal cell carcinoma patients, it is
also possible that the addition of sorafenib amplified the
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hematological toxicity of XP regimen [9]. HFS and diarrhea
were most common adverse events with both sorafenib and
capecitabine monotherapies, with an incidence of 54-68%
and 27-57% with capecitabine [2, 12, 13, 29, 34] and 21—
30% and 39-43% with sorafenib [9, 20]. However, these
two common toxicities seemed to be modestly increased by
the combination used in the present study (80.1% and
61.9% for HFS and diarrhea, respectively) but were mostly
mild or moderate in severity (Table 3). The incidence of
HFS with combination therapy was lower than the
arithmetical sum of incidences seen in the studies of
capecitabine and sorafenib monotherapies which might be
due to the difference of the proposed mechanism by which
capecitabine and sorafenib induce HFS.

Among the 5 SAEs reported, there was one deep vein
thrombosis of a lower extremity and one arterial thrombo-
embolism. Vascular thromboembolic and hemorrhagic
adverse events of antiangiogenic therapies have been
widely reported and vary depending on the mechanism of
the drugs administered, the combinations with chemother-
apy used, and the type of tumor being treated [7]. Although
thromboembolism has not been prevalent in previous
clinical trials of sorafenib monotherapy, thromboembolic
and bleeding complications should be carefully monitored
in future studies employing combination chemotherapies
since SU5416, a VEGFR-1/-2 inhibitor, showed high
thrombotic potential only when combined with other
therapeutic agents [3, 18].

Perforation of a gastric ulcerative lesion at the antrum
and resulting peritonitis and death occurred in 1 patient in
the present study. This event developed after cycle 2 and
was associated with a 37% reduction of measurable tumor
lesions assessed by RECIST criteria. Although some
gastrointestinal perforations were reported in sorafenib-
treated patients without gastrointestinal lesions [8, 25], it is
uncertain whether the perforation in the patient in the
present study was influenced by the antiangiogenic activity
of sorafenib or was a consequence of an antitumor effect in
an ulcerative, already perforation-prone lesion. In any
event, patients with ulcerative lesions who could respond
to the treatment with a perforation of primary gastric tumor
should be carefully monitored in future clinical trials of
sorafenib with or without cytotoxic chemotherapy.

Sorafenib was also tested in advanced gastric cancer
patients in combination with docetaxel and cisplatin in a
phase II trial. [33] Without precedent dose-finding study,
full dose of sorafenib (400 mg bid) was combined with full
dose of docetaxel (75 mg/m?) and cisplatin (75 mg/m?)
combination. The doses of agents in this phase II study
seem to be too high to be tolerated, and 64% of patients
experienced grade 3 and 4 neutropenia and 23% of patients
had their treatment terminated before four cycles of therapy
because of chemotherapy-related toxicity. Another 23% of

patients had either cisplatin or docetaxel dose reductions to
75%, and one patient had both medications reduced to 50%
of initial dose. Of the 44 patients, 35 had their sorafenib
dose held or modified per protocol at some point during
treatment. Nineteen patients needed a sorafenib dose
interruption or modification during the first cycle and 11
patients required two or more such sorafenib modifications.
Despite the toxicities and poor tolerability, the efficacy
results (ORR 41%, PFS 5.8 months, and OS 13.6 months)
seem to be comparable but not superior to the precious
results of other combination chemotherapy used in AGC.
Thus the cautious dose finding study is needed considering
both tolerability and maintenance of dose intensities for
combination of multitarget kinase inhibitor such as sorafe-
nib with chemotherapy agents.

Compared to ORR and OS from trials of combination
chemotherapy (25-50% and 8—12 months) [4, 16, 36] and
from studies of bevacizumab (38.0% and 12.1 months,
13.9 months in Asia-Pacific patients) and trastuzumab
(47.3% and 13.5 months) combined with chemotherapy in
AGC patients, 62.5% ORR and 14.7 months of OS are
encouraging result [15, 35]. Despite the limitations such as
small number of enrolled patients and inclusion of some
patients with low tumor burden such as grossly incomplete
resection or M1 abdomen lymph nodes as only metastatic
lesion, these results together with acceptable toxicity profiles
justifie further clinical development of this combination in
the treatment of metastatic or unresectable gastric cancer.

In conclusion, the combination of sorafenib 400 mg p.o.
bid daily with capecitabine 800 mg/m” p.o. bid on days 1—
14 and cisplatin 60 mg/m?® iv on day 1 in a 3 week cycle is
a feasible regimen for further development in advanced
gastric cancer
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