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Abstract

Background Liver metastasis is associated with poor
prognosis in gastric cancer. Surgical resection and systemic
chemotherapy have been reported to be effective in gastric
cancer with liver metastasis (GCLM). However, the best
strategy for GCLM has not been established.

Methods From May 2009 to July 2014, a consecutive
series of GCLM patients in Zhongshan Hospital of Fudan
University were studied. Treatment strategies were evalu-
ated with regard to different extents of metastases.
Results A total of 163 patients were included. The overall
survival was 10.1 months. Active treatment significantly
prolongs the survival of GCLM patients. The overall sur-
vival time for patients with liver-limited metastases and
extra-hepatic liver metastases was 11.6 mo and 8.7 mo,
respectively (P = 0.012). The median survival time for
liver-limited disease of H1, H2 and H3 was 14.2, 15.8, and
8.5 months, respectively (H3 vs H2, P = 0.001; H3 vs HI,
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P = 0.000; H1 vs H2, P = 0.900). Systemic chemotherapy
was chosen as the main strategy for the ‘extensive’ patients
with extra-hepatic metastases and H3 type liver-limited
metastases. Patients’ survival was benefited by multi-line
chemotherapy. No differences were shown between sys-
temic chemotherapy and curative resection or palliative
resection in H1 and H2 liver-limited metastases (16.0 mo
vs 12.0 mo, P = 0.711; 16.0 vs 18.8 months, P = 0.654).
Conclusion Systemic chemotherapy was the main treat-
ment for gastric cancer patients with liver metastases.
Curative resection could be considered for highly selected
patients.

Keywords Stomach neoplasm - Liver metastasis -
Chemotherapy - Hepatectomy

Introduction

A total of 989,600 new gastric cancer cases and 738,000
deaths of gastric cancer are estimated to occur every year,
and over 70 % of new cases and deaths occur in developing
countries [1]. Liver metastases can be found in 4-11 % of
patients with gastric cancer [2-6]. And usually liver
metastasis from gastric cancer is only part of the general-
ized metastases of the primary tumor, including peritoneal
seeding, lung metastases, or extensive lymph node metas-
tases [7-9]. The prognosis of GCLM has been reported to
be poor. The 5-year survival rate is under 10 % and the
median survival is only 3-5 months without effective
treatments [10]. Systemic chemotherapy is a standard
treatment approach for GCLM patients [11, 12]; however,
surgical resection has been recently reported to prolong the
survival of GCLM patients in highly selected subjects [5, 7,
13]. At present, large concurrent randomized control
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studies on surgical resection and systemic chemotherapy
are not available. This study is to investigate different
strategies for patients with GCLM.

Patients and methods
Patients

From May 2009 to July 2014, 1580 patients were diag-
nosed with gastric adenocarcinoma in Zhongshan Hospital
of Fudan University. Among them, patients diagnosed as
gastric cancer with liver metastases were studied, which
include patients with synchronous and metachronous liver
metastases. Gastric cancer was confirmed histologically,
and liver metastases from gastric cancer were confirmed by
enhanced abdominal computed tomography (CT), or liver
magnetic resonance imaging (MRI), or PET/CT, as well as
the case history. Pathological confirmation of liver metas-
tasis was not mandatory. Hepatic metastases was classified
according to the General Rules for Gastric Cancer Study
and Pathology in Japan [14]: H1, liver metastases limited
to one lobe of the liver; H2, isolate metastases in both lobes
of the liver; H3, multiple spread of metastases in both lobes
of the liver.

With regard to treatments, only GCLM patients who
accepted best supportive care (BSC) and active treatments
(systemic chemotherapy or surgical resection) were stud-
ied. Surgical resection could be curative or palliative.
Curative gastric resection refers to the absence of residual
tumor with D2 lymphadenectomy as determined both
macroscopically and microscopically. Palliative resection
was taken with curative intent, but at least one surgery was
ultimately palliative due to microscopically or macro-
scopically residual disease. Patients with extra-hepatic
metastases and the H3 liver-limited were integrated as
‘extensive’ group, since surgical resection is not curative
for these patients. The H1 and H2 patients were referred to
the potentially resectable group as these patients had the
chance to get a curative resection. Chemotherapy was
recommended to all the patients with resection who could
tolerate. The systemic chemotherapy was performed
according to the NCCN guidelines. The frequently rec-
ommended chemotherapy regimens were XELOX/SOX or
DS. Three-drug regimen DCF was recommended only to a
small amount of patients with good PS. Irinotecan was
recommended in the multiline chemotherapy if the patient
had failed Oxaliplatin and Docetaxel-based regimens.

Follow-up

Overall survival (OS) was defined as the time from diag-
nosis of liver metastases in both synchronous and

metachronous types to death from any cause or last follow-
up. All patients were assessed every 3 months. Data on
patients who were alive or lost to follow-up were censored
at the date of July, 2014.

Statistical analysis

The overall survival was determined by Kaplan—Meier
method, and the survival differences of the different groups
were defined by log rank test. The balance of baseline
characteristics of different groups was tested by Chi square.
Mean comparison was performed by Student’s 7 test. Sig-
nificance was established for values of 2-tailed P < 0.05.
Statistical analysis was performed by The SPSS software
package, version19.0.

Results
Patient characteristics

A total of 163 GCLM patients were included with the
median age of 63 years old (range 31-94), of which 131
(80.4 %) patients were male and 32 (19.6 %) were female.
129 (79.1 %) cases were synchronous metastatic and 34
(20.9 %) cases metachronous metastatic. 62 (38 %) patients
were companied with other distant metastases beyond liver
and 101 (62 %) patients were limited to liver. Liver-limited
metastases patients were further classified into three groups
according to the different extent of liver metastases: 45
(27.6 %) patients for H1, 30 (18.4 %) patients for H2, and
26 (16.0 %) patients for H3. Patients’ characteristics are
described in Table 1. The median follow-up time was
29.0 months (95 % CI 23.4-34.6 months).

The overall survival of patients with liver metastasis
from gastric cancer

The median overall survival of the 163 patients was
10.1 months (95 % CI 8.4-11.8 months, Fig. 1). Among
them, 20 (12 %) patients received best supportive care
(BSC) and the rest 143 (88 %) patients received active
treatment (systemic chemotherapy or surgical resection).
The survival median survival time of BSC was 2.8 months
(95 % CI 2.5-3.1 months), significantly shorter than
12.0 months (95 % CI 9.1-14.9 months) of active treat-
ments (P = 0.000). In this study, 69 patients were tested
for Her-2, of which 15 (21.7 %) patients were positive and
54 (78.3 %) patients negative. 10 (66.7 %) of the positive
patients received Herceptin combined with chemotherapy.
Patients taking Herceptin had a tendency for longer median
survival than those taking chemotherapy alone, but had no
statistically significance possibly due to the limited number
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Table 1 Clinico-pathological features on 163 patients in this study

Characteristics n(%)
Gender (n = 163)

Male 131(80.4)
Female 32(19.6)
Age, years (n = 163)

Median 63
Range 31-94
Gastric cancer location (n = 163)

Cardia-fundus 65(39.9)
Body 39(23.9)
Antrum 59(36.2)
Tumor differentiation (n = 157)

Well-intermediately differentiation 39(24.8)
Poor differentiation 118(75.2)
Hepatic metastatic type (n = 163)

Synchronous 129(85.3)
Metachronous 34(20.9)
Extent of metastases (n = 163)

Extrahepatic metastases 62(38.0)
Liver-only metastases® 101(62.0)
H1 45(27.6)
H2 30(18.4)
H3 26(16.0)

Her-2 status (n = 69)
Positive 15(11.3)
Negative 54(40.6)

% HI, liver metastases limited to one lobe of the liver; H2, isolate
metastases in both lobes of the liver; H3, multiple spread of metas-
tases in both lobes of the liver
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Fig. 1 Median survival in 163 patients. Kaplan—Meier survival curve
of the 163 patients in this study showed a median survival of
10.1 months
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of patients (14.7 months, 95 % CI 7.3-22.1 months vs
8.9 months, 95 % CI 1.6-16.2 months, P = 0.164). The
above results showed that the prognosis of GCLM was very
poor and active treatments significantly prolong the overall
survival time.

The overall survival was compared between the extents
of metastases. In this study, 62 (38 %) patients had extra-
hepatic metastases and 101 (62 %) patients had liver-lim-
ited metastases. The median survival of those with extra-
hepatic metastases and liver-limited metastases was
8.7 months (95 % CI 5.6-11.8 months) and 11.6 months
(95 % CI 10.0-13.2 months), respectively (P = 0.012).
Liver-only GCLM patients were classified into three types:
HI1, liver metastases limited to one lobe of the liver; H2,
isolated metastases in both lobes of the liver; H3, multiple
spread of metastases in both lobes of the liver. It turned to
be 45 (27.6 %) patients of H1, 30 (18.4 %) patients of H2
and 26 (16.0 %) patients of H3. The median survivals of
H1, H2 and H3 were 14.2 months (95 % CI 7.7-20.7),
15.8 months (95 % CI 13.1-18.5) and 8.5 months (95 %
CI 2.9-14.1), respectively (Fig. 2). Significant difference
was shown between H3 and H2 or H3 and H1 (H3 vs H2,
P = 0.001; H3 vs H1, P = 0.000), but no significant dif-
ference shown between H1 and H2 (P = 0.900).

Systemic chemotherapy was the main treatment
of ‘extensive’ patients

For those ‘extensive’ patients with extra-hepatic metastases
or H3 liver-only metastases, systemic chemotherapy as the
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Fig. 2 Comparison of survivals in patients with different extents of
liver-limited metastases. The Kaplan—Meier survival curves showed a
significantly poor survival time in patients with H3 liver metastases
than those with H1 (P = 0.000) and H2 (P = 0.001). No significant
difference existed between the survivals of Hl and H2 (P = 0.900)



Clin Transl Oncol (2015) 17:888-894

891

1.0 - Lines of chemotherapy
—1Single line
— Multi-line
08 -
=
E 06—
n
') 0.4 —
l—
02 I
; ——,
L.
0.0 +
T T T T T
00 100 200 300 400

Overall survival (Months)

Fig. 3 Comparison of survivals in patients with extrahepatic metas-
tases and H3 liver-limited patients treated with single line and multi-
line chemotherapy. The Kaplan—-Meier survival curves showed a
significantly longer survival time of multi-line chemotherapy than
single-line chemotherapy (P = 0.000)

standard treatment was recommended in guidelines.
Among the 88 ‘extensive’ patients, 19 (21.6 %) patients
received the best supportive care, 69 (77.3 %) patients
chose systemic chemotherapy and no patient had surgical
resection. The median survival of patients with systemic
chemotherapy and BSC was 9.4 months and 2.8 months,
respectively (P = 0.000). Furthermore, as shown in Fig. 3,
patients with multi-line chemotherapy (n = 29) had nearly
twice as much the median survival as that of single-line
chemotherapy (n = 31) (14.2 months vs 6.6 months,
P = 0.000). The results demonstrated that regardless of
extra-hepatic or H3 type hepatic-limited metastases, sys-
temic chemotherapy was the main treatment strategy for
‘extensive’ GCLM patients, and multi-line chemotherapy
should be recommended if they can tolerate.

Surgical resection and systemic chemotherapy showed
the similar survival time in “limited” patients

The treatment consequence for “limited” group is still
controversial. In this study, HI and H2 patients received
different patterns of treatments including best supportive
care (BSC), palliative resection, curative resection and
systemic chemotherapy. The baseline characteristics of H1
and H2 patients are described in the supplementary mate-
rial (Online Source 1, Table S1). Among the 75 ‘limited’
patients, only 1 (1.3 %) patient (H1) adopted BSC, 34
(45.3 %) patients (29 H1 4+ 5 H2) received curative
resection, 7 (9.4 %) patients (3 HI + 4 H2) undertook
palliative resection, and 33 (44 %) patients (12 H1 + 21

H2) received systemic chemotherapy. The characteristics
of patients taking different treatments are shown in
Table 2. The survival time for the patient with BSC is
1.0 month which again suggested that the poor prognosis is
associated with lack of active treatment. The outcomes of
the three treatment strategies were analyzed. The median
survivals of curative resection, palliative resection and
systemic chemotherapy were 12.0 months, 18.8 months
and 16.0 months, respectively, which showed no signifi-
cant difference (palliative resection vs systemic
chemotherapy, P = 0.654; palliative resection vs curative
resection, P = 0.682; curative resection vs systemic
chemotherapy, P = 0.711, Fig. 4). Along with the risks
and complications brought by surgery, the results in this
study suggested that systemic chemotherapy should be
recommended as the main strategy in treating HI and H2
liver-limited GCLM patients.

Discussion

The most common site for gastric cancer to metastasize is
liver. Liver metastasis was identified to be an independent
prognostic factor for poor advanced gastric cancer (AGC)
survival, and gastric cancer with liver metastasis (GCLM)
was classified into the high risk group [15, 16]. The
prognosis of GCLM is very poor as the disease is often
associated with extensive metastatic lesions [17]. In this
study, the median survival time of all the GCLM patients
was 10.1 months, while the patients with the best sup-
portive care were only 2.8 months. The median survival of
patients with active treatment is 12.0 months. However, in
the clinical practice, optimal treatments for GCLM patients
have been controversial.

Systemic chemotherapy is the standard therapy recom-
mended for Stage IV or metastatic gastric cancer by both
the National Comprehensive Cancer Network (NCCN)
Guidelines [18] and the Japanese Guidelines [19]. In the
present study, most of the patients with extensive disease
such as extrahepatic metastases or H3 liver-limited
metastases were treated with systemic chemotherapy,
which significantly prolonged their survival time compared
to the best supportive care. Furthermore, the survival time
for patients with multi-line chemotherapy is twice as much
as with single line chemotherapy. Therefore, systemic
chemotherapy was recommended as the prime treatment
for this portion of patients. Multi-lines chemotherapy was
encouraged.

Surgical resection was rarely applied in GCLM patients
due to its generalized metastases. However, inspired by the
exciting achievements by hepatic resection of colorectal
cancer, we are to explore what surgical resection brings for
metastatic gastric cancer. Several studies have reported that
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Table 2 The baseline characteristics of ‘limited’ patients with different treatments

Characteristics Systemic chemotherapy Curative resection Palliative resection P value
Total patients: n 33 34 7
Sex: n(%) 0.539
Male 29(87.9) 29(85.3) 5(71.4)
Female 4(12.1) 5(14.7) 2(28.6)
Age (mean), range 62(45-83) 61(33-72) 56(53-72) 0.466
Gastric cancer site: n(%)
Cardia-fundus 17(51.5) 12(35.3) 2(28.6) 0.445
Body 5(15.2) 11(32.4) 2(28.6)
Antrumn 11(33.3) 11(32.4) 3(42.9)
Tumor differentiation: n(%)
Well-intermediately differentiation 13(39.4) 8(23.5) 1(14.3) 0.178
Poor differentiation 20(60.6) 26(76.5) 6(85.7)
Hepatic metastatic type: n(%) 0.043"
Synchronous 26(78.8) 33(97.1) 5(71.4)
Metachronous 7(21.2) 1(2.9) 2(28.6)
Extent of liver metastases: n(%) 0.000"
H1 12(36.4) 29(85.3) 3(42.9)
H2 21(63.6) 5(14.7) 4(57.1)
and limited number of long survivors was regarded as the
07 =i _rp _?reament_ benefit of surgical resection. It has to be noticed that in
1 _,lsﬁ:xiii:;zzlﬂapy most of these studies, patients who took resection were
08 ; 4 - 'Curative resection highly selected and more favorable population than those
i g who received systemic chemotherapy. Furthermore, in an
= "'. analysis of 1452 patients who took hepatic resection for
E ’ noncolorectal nonendocrine liver metastases, patients with
) gastric cancer experienced poor outcomes [24]. And few
g 0.4 studies have compared the effects of surgical resection with
systemic chemotherapy in the GCLM patients. In this
study, curative resection seems promising for the ‘limited’
027 group with H1 or H2 metastases, so the survivals of
i curative resection, palliative resection and systemic
00 chemotherapy in the ‘limited’ patients were analyzed. The

00 100 200 300 400 50.0 60.0
Overall survival (Months)

Fig. 4 Comparison of survivals in H1 and H2 patients with different
treatments. The Kaplan—Meier survival curves showed no significant
difference between the survivals of palliative resection, systemic
chemotherapy and curative resection (palliative resection vs systemic
chemotherapy, P = 0.654; palliative resection vs curative resection,
P = 0.682; curative resection vs systemic chemotherapy, P = 0.711)

surgical resection did benefit to the survival of GCLM
patients during the past few years [13, 20-23]. One of the
results reported by Takemura showed that the overall sur-
vival rate of GCLM for 1, 3, and 5-year after macroscop-
ically liver resection (RO or R1) was 84, 50, and 37 %,
respectively, and the median survival time was 34 months
[13]. However, most of these studies had no control arm

@ Springer

result indicated no significant differences for the three
different treatments.

So far it was reported that hepatic resection was per-
formed only on 10-21 % of GCLM patients, but intra-
hepatic recurrence happened to about 2/3 of patients [25].
The reason for high recurrence may be that about half of the
hepatic metastases from gastric cancer had seeded off
micrometastases, and the presence of these micrometastases
was associated with a poorer result of hepatic resection [26].
Takemura reported the usefulness of repeated hepatectomy
for recurrent GCLM in selected patients [27]. However,
unless the patient had the recurrent lesion solitary and
appropriate for curative resection, repeated hepatectomy is
hard to achieve. On the other hand, surgical resection can
also increase mortality and postoperative complications.
Mortality was 1.1 % according to the previous studies in
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which the data were available, and morbidity ranged from
19 to 47 % [25]. Even in the high-experienced center,
patients undertaking gastrectomy and hepatectomy usually
are associated with poor quality post-operation life. Major
adverse events include protracted stomach paralysis, pul-
monary infection, regurgitation, malnutrition and so on.

On the contrary, systemic chemotherapy has advantage of
safety and universality. As with more effective toxic drugs
being explored, systemic chemotherapy seems to bring more
benefit to advanced gastric cancer patients nowadays [28, 29].
And second-line or even third-line chemotherapy can still
result in substantial prolongation of survival when compared
to best supportive care (BSC) if physical performance permits
[30]. In a study, Trastuzumab in combination with
chemotherapy has been considered as a new standard option
for patients with HER-2 positive advanced gastro-esophageal
junction cancer or gastric cancer [31]. It has been reported that
Her-2 positivity rate was significantly higher in liver metas-
tasis of gastric cancer [32]. Drug resistance is wildly regarded
as one of the disadvantages of chemotherapy, but new oral
targeted drug like Apatinib has brought hope to chemother-
apy-refractory advanced metastatic gastric cancer patients
[33]. Together with the results in this study, systemic
chemotherapy was recommended as the main strategy for
GCLM patients even in the ‘limited’ patients.

It cannot be denied that curative resection may increase
the possibility of long survivors, though the heterogeneity
decreases the suitability of surgical resection in GCLM. It
becomes important to determine the suitable candidates for
surgical resection. It has been reported that those having
solitary hepatic metastasis and the maximum diameter of
hepatic lesion smaller than 5 cm seem to be benefited more
[6, 13, 23, 27, 34]. In this study, among the curative
resection patients, those with single liver metastasis had a
longer survival than those with multiple liver metastases;
however, the maximum diameter of hepatic lesion is not an
independent factor for prognosis. It has also been reported
that patients with metachronous hepatic metastases were
better candidates for hepatic resection [2, 35]. Other reports
showed no significant difference in survival between syn-
chronous and metachronous metastases after curative
resection [3]. Only one metachronous patient took curative
resection in this study, and his survival was similar to the
synchronous patients. Due to the limited number of meta-
chronous patients, any conclusion concluded is not reliable.

The findings of this study indicated the importance of
active treatment for GCLM patients. Systemic chemother-
apy was the main treatment strategy appropriate for
extensive and limited GCLM patients. Curative resection
could only be considered in a small number of highly
selected patients though the indications are still controver-
sial. Randomized controlled trials are essential to evaluate
the benefits of surgical resection and chemotherapy for

gastric cancer patients with liver metastases; however, the
patient recruitment may preclude its feasibility.
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