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Abstract: Objective: Prognosis of gastric cancer patients with liver metastasis (GCLM) at initial diagnosis has been 
poor and the optimal treatment modality and prognostic factors have remained unclear. Therefore, we sought to 
investigate prognostic factors of GCLM at initial diagnosis. Methods: Medical records of 389 patients of GCLM at 
their initial diagnosis from 2005 to 2016 were examined. Univariate and multivariate analysis were conducted with 
log-rank tests and Cox proportional hazards model, respectively. Results: The median overall survival (OS) was 13.6 
months (95% confidence interval (CI): 12.5-14.7 months). Four independent prognostic factors were identified by 
multivariate analysis: non-intestinal type of Lauren classification (Hazard Ratio (HR) = 1.921, 95% CI, 1.203-3.066), 
serum AFP level ≥ 20 ng/mL (HR = 1.691, 95% CI, 1.206-2.785), complicated with extrahepatic metastasis (HR = 
1.700, 95% CI, 1.007-2.872), and good response to first-line chemotherapy (HR = 0.035, 95% CI, 0.219-0.560). A 
simple prognostic index was generated using three risk groups: good (0 or 1 risk factors, n = 61), moderate (2 risk 
factors, n = 53), and poor (3 or 4 risk factors, n = 33). The median overall survival (OS) for good, moderate, and 
poor risk groups was 10.5, 13.7 and 20.7 months, respectively. Survival differences among the groups were highly 
significant (P < 0.001). Conclusions: Four prognostic factors were identified for patients of GCLM at initial diagnosis. 
Using a simple prognostic index, the patients were divided into three different risk groups. This prognostic model 
could help clinicians in decision-making regarding treatment modality after first-line chemotherapy. 
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Introduction

Gastric cancer is the fourth most common can-
cer globally and is the second most common 
cause of death worldwide. As a leading cause 
of cancer-related deaths, gastric cancer has 
gained much more attention in China than in 
any other country due to its high incidence and 
mortality rate [1, 2]. However, at the time of di- 
agnosis, 35% of patients are with distant me- 
tastasis and the liver is the most common 
organ of distant metastases in gastric cancer 
[3]. Synchronous liver metastasis is a known 
unfavorable prognostic factor representative of 
aggressive biology, especially gastric cancer 
with liver metastasis (GCLM) at initial diag- 
nosis.

Unlike colorectal cancer, liver metastases aris-
ing from gastric cancer are usually associat- 

ed with other non-curative factors such as pe- 
ritoneal, distant lymph node, and extensive 
intrahepatic metastasis. Therefore, in clinical 
practice, systemic chemotherapy has been  
the standard therapy recommended by both 
the National Comprehensive Cancer Network 
(NCCN) Guidelines [4] and European Society 
For Medical Oncology (ESMO) Guidelines [5]. 
However, the lack of improvement in survival 
has been disappointing. 

Recently, several studies have reported that  
D2 lymphadenectomy plus hepatic surgical 
treatment may provide hope for long-term sur-
vival of judiciously selected patients with he- 
patic metastases from gastric cancer [6-8]. 
Many studies have reported that potential 
patients should be good operative candidates 
with favorable tumor biology such as small (< 5 
cm) or isolated disease, long disease free in- 
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terval (> 1 year), lesions amenable to 
resection with negative margins, and with 
no extrahepatic disease [3]. However, in 
GCLM patients at initial diagnosis, who 
underwent a radical operation even com-
bined with liver resection, intrahepatic 
recurrence would be expected for two 
thirds of patients within two years after 
surgery [9]. This may be partly attributed 
to the aggressive biology of this kind of 
tumor. 

Therefore, elucidating prognostic factors 
of GCLM at initial diagnosis, including cli- 
nicopathological features and bio-behav-
ior features, is critical to deciding treat-
ment modality and improving patient prog-
nosis. We aimed to better determine 
prognostic factors of survival for patients 
with GCLM at initial diagnosis, identify 
patients with different prognosis, and help 
clinicians choose candidates who are 
most likely to benefit from active treat-
ments after systemic chemotherapy, such 
as gastrectomy with or without hepatic 
resection. This would also allow for risk 
stratification of patients in future clinical 
trials. 

Materials and methods

Patient selection

Between 2005 and 2016, 2,047 patients 
were diagnosed in our institute with meta-
static or recurrent gastric adenocarcino-
ma. Five hundred sixteen were diagnosed 
with liver metastasis (LM) including post-
operative LM (n = 127) and LM at initial 
diagnosis (n = 389). We included subjects 
who had LM at initial diagnosis, leaving 
389 patients for analysis. 

Data collection

We collected age, gender, ECOG, primary 
lesion site, histological type, Lauren clas-
sification, human epidermal growth factor 
receptor-2 (HER2) status, serum α-Fetop- 
rotein (AFP) level before treatment (pre-
treatment serum AFP was assessed by 
radioimmunoassay, normal value: < 7 ng/
mL), first-line chemotherapy regimen, res- 
ponse, surgery treatment and local treat-
ment for LM, and survival information.

Table 1. Clinical characteristics of 389 patients

Characteristics No. Patients 
(%)

Gender 
    Male 310 (79.7%)
    Female 79 (20.3%)
Age (year)
    < 65 263 (67.6%)
    ≥ 65 126 (32.4%)
ECOG 
    0-1 340 (87.4%)
    2-3 49 (12.6%)
Primary lesion site
    EGJ 160 (42.4%)
    Non-EGJ 217 (57.6%)
    Remnant or not known 12
Histology type
    Well-differentiated adenocarcinoma 8 (2.1%)
    Moderately-differentiated adenocarcinoma 124 (32.6%)
    Poor-differentiated adenocarcinoma 201 (52.9%)
    Signet-ring cell adenocarcinoma 38 (10.0%)
    Hepatoid adenocarcinoma 9 (2.4%)
    Unknown 9
Lauren classification
    Intestinal 145 (64.2%)
    Diffuse 41 (18.1%)
    Mixed 40 (17.7%)
    Unknown 163
HER2 status 
    Positive 77 (31.8%)
    Negative 165 (68.2%)
    Unknown 147
Serum AFP level 
    ≥ 20 ng/ml 63 (24.0%)
    < 20 ng/ml 200 (76.0%)
    Unknown 126
Number of LM 
    > 3 316 (83.2%)
    1-3 64 (16.8%)
    Unknown 9
Extrahepatic metastasis 
    Present 283 (72.8%)
    Absent 106 (27.2%)
Peritoneal dissemination
    Present 56 (14.4%)
    Absent 333 (85.6%)
Abbreviations: GHA, gastric hepatoid adenocarcinoma; ECOG, 
Eastern Cooperative Oncology Group; GEJ, gastroesophageal 
junction; HER2, human epidermal growth factor receptor-2; AFP, 
α-fetoprotein; LM, liver metastasis.
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Follow up care

All patients were regularly followed up from the 
date of first hospitalization at our center. 
Objective response rate (ORR) was evaluated 
by RECIST version 1.0 (before 2009) and 
RECIST version 1.1. Overall survival (OS) was 
defined as the time from inspection of liver 
metastasis to death from any cause or the last 
follow up. 

Statistics

To identify the prognostic factors GCLM at ini-
tial diagnosis, survival durations were calculat-
ed using the Kaplan-Meier method and were 
analyzed by log-rank test to compare cumula-
tive survival durations. Cox proportional haz-
ards model was used to determine univari- 
ate and multivariate hazards ratios for the 
study parameters. For all tests, a P value < 
0.05 was considered significant. SPSS soft-
ware (version 21.0; SPSS, Chicago, Illinois) was 
used for analyses. GraphPad Prism 6 (GraphPad 
Software, Inc, La Jolla, CA) was used for chart 
making.

Results

Clinical characteristics 

A total of 389 patients of GCLM at initial diag-
nosis were evaluated. Median age was 60 
years and 263 (67.6%) patients were under 65. 
The majority of patients (n = 310, 79.7%) were 
male. Concerning primary lesion site, 160 
(42.4%) tumors were located at the gastroes- 
ophageal junction (GEJ). The distribution of pa- 
tients according to histology type were as fol-
lows: 8 (2.1%) were identified as well-differenti-
ated adenocarcinoma, 124 (32.6%) were mod-
erately-differentiated adenocarcinoma, 201 
(52.9%) were poor-differentiated adenocarci-
noma, and 38 (10.0%) of signet-ring cell adeno-
carcinoma. Notably, 9 (2.4%) were identified as 
hepatoid adenocarcinoma, which is defined as 
a special subtype of primary gastric adenocar-
cinoma characterized by the histologic struc-
tures of “hepatocellular carcinoma (HCC) like 
differentiation” with or without excessive pro-
duction of AFP [10]. In addition, AFP-producing 
gastric cancer, a special subtype of gastric can-
cer, only accounts for 2.3~7.1% of all gastric 
cancers. 

It has gained much attention in recent years 
due to its high incidence of liver metastasis and 
poor prognosis [11]. In the patient population of 
our present study, 63 (24.0%) patients had 
serum AFP levels ≥ 20 ng/mL at diagnosis. 
However, 145 (64.2%) patients were intestinal 
type of Lauren classification and 77 (31.8%) 
patients were confirmed as human epidermal 
growth factor receptor-2 (HER2) positive. The 
majority of patients were complicated with 
extrahepatic metastasis, 106 (27.2%) had liver 
metastasis only. Peritoneal dissemination rate 
was rather low in this population (n = 56, 
14.4%). Also, most of the patients were diag-
nosed with multiple liver metastasis, only 64 
(16.8%) patients had a liver metastasis number 
of 1-3. The clinicopathological features of all 
389 patients are detailed in Table 1.

Treatment and response

Systemic chemotherapy is the recommended 
treatment for GCLM. The standard treatment 
regimen has been a matter of debate for a long 
time. In the analysis of first-line chemotherapy, 
250 (64.3%) patients received platinum-based 
doublet regimen, 78 (20.0%) patients received 

Table 2. Treatment modality and response of 
first-line chemotherapy

Variables No. patients 
(%)

First-line chemotherapy regimen
    Platinum-based doublet regimen 250 (64.3%)
    Taxanes-based doublet regimen 78 (20.0%)
    Triplet regimen 35 (9.0%)
    Single-drug regimen 22 (5.7%)
    Others 4 (1.0%)
Response of first-line chemotherapy
    PR 156 (50.0%)
    SD + PD 156 (50.0%)
    NA 77
Surgery treatment for GCLM
    Radical resection 13 (3.3%)
    Palliative resection of primary lesion 13 (3.3%)
    No 363 (93.4%)
Local treatment for LMa

    Yes 86 (31.1%)
    No 303 (68.9%)
aIncluding TACE, ablation, radiotherapy, and liver resection. 
abbreviations: PR, partial response; SD, stable disease; 
PD, progressive disease; NA, not achievable; TACE, trans-
catheter arterial chemoembolization.
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taxanes-based doublet regimen, 35 (9.0%) 
patients received triplet regimen, and 22 (5.7%) 
patients received single-drug regimen. Among 
the original 389 patients, only 312 were evalu-
able for their response. Overall, the objective 
response rate (ORR) was 50%. Other than sys-
temic chemotherapy, 13 (3.3%) patients re- 
ceived radical resection of both primary lesion 
and liver metastasis and 13 (3.3%) received 
palliative resection of the primary lesion. Also, 
86 (31.1%) received local treatment for liver 
metastasis (Table 2). 

Next, we analyzed the ORR of different regi-
mens with results showing that ORR of dou- 
blet regimen, including platinum-based doublet 
regimen and taxanes-based doublet regimen, 
was similar to triplet regimen (51.2%, 50.0%, 
and 57.1%, respectively). Statistical analysis 
showed no significant difference (P = 0.121) 
(Table 3).

Survival analysis 

During the follow up time, 310 out of 389 
patients died, 35 were lost to follow up, and 44 
remained alive. The median overall survival 
(OS) was 13.6 months (Figure 1). Prognostic 
factors including patient general status, prima-
ry lesion factors, metastasis factors, and treat-

ment modality and response were examined. 
Among the factors related to overall survival 
time, ECOG (10.1 vs. 14.1 m, P = 0.001), HER2 
status (16.1 vs. 14.1 m, P = 0.040), serum AFP 
level (10.9 vs. 14.9 m, P = 0.016), extrahepatic 
metastasis (12.2 vs. 16.1 m, P = 0.010), perito-
neal dissemination (10.1 vs. 14.1 m, P < 0.001), 
and response to first-line chemotherapy (10.6 
vs. 17.6 m, P < 0.001) were significant predic-
tors (Table 4). Factors including age, gender, 
and primary lesion site had no significant 
differences. 

In general treatment of inoperable locally ad- 
vanced and/or metastatic (stage IV) GC, pallia-
tive chemotherapy has been suggested by 
most guidelines. Other treatment modalities 
beyond chemotherapy vary mainly based on 
patient response to chemotherapy. So, all fac-
tors readily available to clinicians before decid-
ing whether to give active treatment were ana-
lyzed in our multivariate analysis, including 
primary tumor factors, metastasis factors, and 
response to first-line chemotherapy. Parame- 
ters of P < 0.200 by univariate analysis were 
included in multivariate analysis. Among th- 
ese parameters, Lauren classification (P = 
0.006), serum AFP level (P = 0.039), complicat-
ed with extrahepatic metastasis (P = 0.047), 
and response to first-line chemotherapy (P < 
0.001) were independent factors for overall 
survival (Table 5). 

Prognostic index and risk group

Four prognostic factors were identified from 
GCLM at initial diagnosis. A simple prognostic 
model was developed: prognostic index = La- 
uren classification (0 or 1) + serum AFP level at 
diagnosis (0 or 1) + complicated with extrahe-
patic metastasis (0 or 1) + response to first-line 
chemotherapy (0 or 1). Patients with a 0 or 1 
prognostic index were categorized as the good 
risk group (n = 61), those with a prognostic 
index of 2 were categorized as moderate risk 
group (n = 53), and those with a prognostic 
index of 3 or 4 were categorized as the poor 

Table 3. ORR of different regimens as first-line chemotherapy

Regimens Platinum-based doublet 
regimen (n = 205)

Taxanes-based dou-
blet regimen (n = 66)

Triplet regimen
(n = 28)

Single-drug regi-
men (n = 10) Pa

PR 105 (51.2%) 33 (50.0%) 16 (57.1%) 2 (20.0%) 0.121
SD + PD 100 (48.8%) 33 (50.0%) 12 (42.9%) 8 (80.0%)
aBy Pearson’s Chi-square test.

Figure 1. Kaplan-Meier survival curves of overall sur-
vival for all patients (n = 389): Median OS was 13.6 
months (95% CI, 12.5-14.7 months).
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risk group (n = 33). Highly significant 
survival differences were observed 
among the three risk groups (P < 
0.001, Table 6, Figure 2), where 
median overall survival for good, 
moderate, and poor risk groups was 
20.7, 13.7 and 10.5 months, res- 
pectively.

Discussion

GCLM at initial diagnosis has a poor 
prognosis. Palliative chemotherapy, 
with various regimens, has been 
widely used as the main treatment 
choice. However, long term survival 
has been rarely observed and specif-
ic prognostic factors remain unclear. 
In our present study, we revealed 
that complicated with extrahepatic 
metastasis, non-intestinal type of 
Lauren classification, poor response 
to first-line chemotherapy, and serum 
AFP level ≥ 20 ng/mL at diagnosis 
are unfavorable independent prog-
nostic factors of overall survival. 
Also, we tried first to develop a sim-
ple prognostic index model for GCLM 
at initial diagnosis, resulting in differ-
ent risk groups with varying survival. 

In general treatment of inoperable 
locally advanced and/or metastatic 
(stage IV) GC, doublet combinations 
of platinum and fluropyrimidines are 
generally used, with an ORR of 
52.2%-58.7% [12, 13]. There remains 
controversy regarding utility of triplet 
regimes, especially in China and 
Japan [14]. GCLM patients at initial 
diagnosis received first-line systemic 
chemotherapy in our study and 
reached an overall ORR of 50%, 
which was similar to all advanced 
gastric cancers. Despite the ORR of 
triplet regimen seeming higher than 
doublet regimen in the present study 
(57.1% vs. 50.0~51.2%), OS turned 
out to be shorter in the triplet regi-
men group (10.9 vs. 14.1 m). This 
phenomenon could be partly attrib-
uted to the bias of patient selection 
for different regimens. In clinical 
practice, triplet regimen is always 

Table 4. Prognostic factors associated with survival of 
GCLM at initial diagnosis

Factors No. patients 
(%) 

Median OS 
(months) Pa

Patient general condition and primary lesion factors
    Gender 
        Male 310 (79.7%) 12.2 0.257
        Female 79 (20.3%) 13.8
    Age 
        ≥ 65 263 (67.6%) 13.0 0.934
        < 65 126 (32.4%) 13.8
    ECOG 
        0-1 340 (87.4%) 14.1 0.001
        2-3 49 (12.6%) 10.1
    Primary lesion site
        EGJ 160 (42.4%) 13.8 0.875
        Non-EGJ 217 (57.6%) 12.7
    Differentiation degree 
        Well-differentiateda 132 (34.7%) 14.1 0.055
        Poor-differentiatedb 248 (65.3%) 12.5
    Lauren classification
        Intestinal 145 (64.2%) 15.1 0.052
        Non-intestinal 81 (35.8%) 11.4
    HER2 status 
        Positive 77 (31.8%) 16.1 0.040
        Negative 165 (68.2%) 14.1
    Serum AFP level 
        ≥ 20 ng/ml 63 (24.0%) 10.9 0.016
        < 20 ng/ml 200 (76.0%) 14.9
Metastasis lesion factors 
    Number of LM 
        > 3 316 (83.2%) 12.4 0.068
        1-3 64 (16.8%) 16.1
    Extrahepatic metastasis 
        Present 283 (72.8%) 12.2 0.010
        Absent 106 (27.2%) 16.1
    Peritoneal dissemination 
    Present 56 (14.4%) 10.1 < 0.001
    Absent 333 (85.6%) 14.1
First-line chemotherapy and response factors 
    Regimen 
        Doublet regimen 277 (91.7%) 14.1 0.158
        Triplet regimen 25 (8.3%) 10.9
    Response 
        PR 156 17.6 < 0.001
        SD + PD 156 10.6
aIncluding well differentiated and moderately differentiated adenocarci-
noma. bIncluding poorly differentiated, signet ring cell adenocarcinoma, 
and GHA.
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used in patients with a heavy tumor burden, 
which may be associated with poor prognosis. 
More work needs to be done in the future 
regarding the optimal treatment regimen for 
GCLM at initial diagnosis.

Besides palliative chemotherapy, whether oth- 
er surgery treatments, including radical and 
palliative surgery, could benefit GCLM at initial 
diagnosis remains controversial. Several retro-

emotherapy can bring any survival benefit for 
advanced gastric cancers with a single non-
curable factor [17]. In another study of GC with 
peritoneal metastasis, results showed that 
patients who gained disease control after che-
motherapy had a longer median OS in the gas-
trectomy group than patients in the non-gas-
trectomy group [18]. All of these results suggest 
that response to first-line chemotherapy needs 
to be a factor for consideration when discrimi-
nating the subgroup of patients most likely to 
benefit from radical or palliative surgery. 

Moreover, in our present study, we elucidated 
the correlation between response to chemo-
therapy and survival prognosis in GCLM at ini-
tial diagnosis. This may be partially because 
those patients with good tumor control could 
get more treatment chances after first-line che-
motherapy, further improving overall survival. 
Regrettably, the number of patients in our study 
that received surgery was rather small. Although 
our results showed that patients who received 
surgery for a primary tumor with or without 
resection of liver metastasis could harvest a 
significant survival benefit, we still cannot draw 

Table 5. Multiple Cox regression analysis of prognostic factors as-
sociated with survival of GCLM at first diagnosis
Factors HR 95% CI Pa

ECOG ≥ 2 1.147 0.059-2.201 0.681
Well-differentiated 0.772 0.402-1.483 0.438
Non-intestinal type of Lauren classification 1.921 1.203-3.066 0.006
HER2 negative 1.261 0.773-2059 0.353
Serum AFP ≥ 20 ng/ml 1.691 1.026-2.785 0.039
LM number of 0-3 0.714 0.394-1.294 0.267
Extrahepatic metastasis 1.700 1.007-2.872 0.047
Peritoneal dissemination 1.484 0.749-2.940 0.258
Triplet regimen 1.492 0.510-4.363 0.465
Response of PR 0.035 0.219-0.560 < 0.001
aCox Regression abbreviations: HR, hazard ratio; CI, confidence interval; PR, partial 
response. 

Table 6. Comparison of survival stratified into three risk groups ac-
cording to prognostic risk

Risk group Prognostic 
index

No. patients 
(%)

Median OS 
(months) 95% CI Pa

Good 0-1 61 (41.5%) 20.7 17.8-23.6 < 0.001
Moderate 2 53 (36.1%) 13.7 10.2-17.2
Poor 3-4 33 (22.4%) 10.5 9.1-11.9
aLog-rank test.

Figure 2. Overall survival curves according to prog-
nostic index: Median survival time for the good-risk, 
moderate-risk, and poor-risk groups were 10.5, 13.7, 
and 20.7 months, respectively. (P < 0.001).

spective studies have re- 
vealed that curative resec-
tion might offer a chance for 
long-term survival in care-
fully selected patients of 
GCLM at initial diagnosis [6, 
9] and active treatment 
modality was reported to 
benefit candidates with a 
favorable prognosis, espe-
cially those who had a lesser 
number of liver metastases 
[7, 15]. The number of LM 
was not significantly associ-
ated with OS in our stu- 
dy, indicating that tumor  
bio-behavior may play a mo- 
re important role in surviv- 
al prognosis. On the other 
hand, whether palliative ga- 
strectomy could improve 
survival in patients with me- 
tastatic gastric cancer still 
remains controversial [16].  
A prospective randomized 
controlled phase III study 
REGATTA failed to show that 
gastrectomy followed by ch- 
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a definite conclusion. The benefit of surgery for 
this subgroup of gastric cancer needs be con-
firmed in future prospective clinical trials. 

Intestinal type of Lauren classification has 
already been accepted as one of the most 
important prognostic factors for all gastric can-
cers, representing a more favorable biology as 
compared with diffuse type [19]. Although the 
Lauren classification system dates back to 
1965, it is still widely accepted and employed 
by pathologists and physicians today and repre-
sents a simple but robust classification ap- 
proach, providing the basis for individualized 
treatment for advanced cancer [20]. The impor-
tance of the Lauren classification also grabbed 
our attention in the present study. Nearly two 
thirds of GCLM patients at initial diagnosis in 
the present study were intestinal type, obvious-
ly higher than the 43.7% reported in a study 
enrolling all gastric cancers [19]. Also, our 
results demonstrate that it is an independent 
prognostic factor for survival of GCLM patients 
at initial diagnosis, in accordance with previous 
studies [21]. We know that the two Lauren 
types have several distinct clinical characteris-
tics, molecular characteristics, and response to 
chemotherapy [22-24], which may partly explain 
their biological heterogeneity and different 
prognosis. 

Another new finding of our study was that serum 
AFP ≥ 20 ng/mL is an unfavorable prognostic 
factor for GCLM at initial prognosis. AFP is a 
fetal serum protein produced by fetal and yolk 
sac cells and by some fetal gastrointestinal 
cells [25]. After birth, levels of AFP rapidly 
decrease. Elevation of AFP in serum of people 
older than one year is indicative of either HCC 
or yolk sac tumor. In addition, some reports 
have shown that AFP could also be produced by 
other tumors including gastric cancer, rectal 
cancer, pancreas cancer, gallbladder cancer, 
lung cancer, and bladder cancer, etc. [12]. In 
1970, Bourreille Haimeiy first reported a case 
of AFP-producing GC, which refers to a type of 
gastric cancer in which AFP is positive in the 
immunohistochemical staining of pathological 
specimen [26]. AFP is already widely accepted 
as one of the most important tumor markers for 
GCLM, as many previous reports have shown 
that AFP-producing gastric cancer has a poorer 
prognosis and much higher LM rate than AFP-
negative gastric cancer [27-29]. The signifi-
cance of this marker was further confirmed in 
our present study. Our study reveals that serum 

AFP level is an independent prognostic factor 
for GCLM at initial diagnosis. It has been fre-
quently reported that AFP-producing gastric 
cancer has a high rate of liver metastasis, an 
aggressive behavior, and poor response to che-
motherapy [29-31] indicating that serum AFP-
elevated GCLM should be treated carefully and 
distinctively from AFP-negative patients.

Finally, a simple prognostic index was devel-
oped and we identified three different risk gr- 
oups. Although this was a retrospective obser-
vational study, since all four prognostic factors 
can easily be evaluated, these results could be 
helpful in designing future treatment approach-
es for GCLM at initial diagnosis. In the future, 
molecular markers predictive of survival could 
be incorporated into the proposed model to 
better deicide treatment modality. Our pro-
posed prognostic index still requires further 
validation. 

In conclusion, for GCLM patients at initial diag-
nosis, we found that Lauren classification, 
extrahepatic metastasis, different response to 
first-line chemotherapy, and serum AFP level 
are independent prognostic factors for survival. 
This prognostic model could help clinicians in 
decision-making regarding treatment modali-
ties after first-line chemotherapy, based on the 
estimated prognosis. Discovering the optimal 
chemotherapy modality for GCLM at initial diag-
nosis still requires further research. 

Acknowledgements

This study was supported by the National Key 
Research and Development Program of China 
(No. 2017YFC1308900).

Disclosure of conflict of interest

None.

Address correspondence to: Dr. Xiaotian Zhang, 
Department of Gastrointestinal Oncology, Key La- 
boratory of Carcinogenesis and Translational Res- 
earch (Ministry of Education), Peking University 
Cancer Hospital and Institute, No. 52, Fucheng 
Road, Haidian District, Beijing 100142, China. Tel: 
+86-10-88196561; E-mail: zhangxiaotianmed@ 
163.com

References 

[1]	 Lin Y, Ueda J, Kikuchi S, Totsuka Y, Wei WQ, 
Qiao YL and Inoue M. Comparative epidemiol-

mailto:zhangxiaotianmed@163.com
mailto:zhangxiaotianmed@163.com


Prognostic index for gastric cancer with liver metastasis at initial diagnosis

6035	 Int J Clin Exp Med 2018;11(6):6028-6036

ogy of gastric cancer between Japan and Chi-
na. World J Gastroenterol 2011; 17: 4421-
4428.

[2]	 Strong VE, Wu AW, Selby LV, Gonen M, Hsu M, 
Song KY, Park CH, Coit DG, Ji JF and Brennan 
MF. Differences in gastric cancer survival be-
tween the U.S. and China. J Surg Oncol 2015; 
112: 31-37.

[3]	 Kerkar SP, Kemp CD and Avital I. Liver resec-
tions in metastatic gastric cancer. HPB (Ox-
ford) 2010; 12: 589-596.

[4]	 Ajani JA, Barthel JS, Bekaii-Saab T, Bentrem 
DJ, D’Amico TA, Das P, Denlinger C, Fuchs CS, 
Gerdes H, Hayman JA, Hazard L, Hofstetter WL, 
Ilson DH, Keswani RN, Kleinberg LR, Korn M, 
Meredith K, Mulcahy MF, Orringer MB, Osaro-
giagbon RU, Posey JA, Sasson AR, Scott WJ, 
Shibata S, Strong VE, Washington MK, Willett 
C, Wood DE, Wright CD, Yang G; NCCN Gastric 
Cancer Panel. Gastric cancer. J Natl Compr 
Canc Netw 2010; 8: 378-409.

[5]	 Smyth EC, Verheij M, Allum W, Cunningham D, 
Cervantes A, Arnold D and Committee EG. Gas-
tric cancer: ESMO clinical practice guidelines 
for diagnosis, treatment and follow-up. Ann On-
col 2016; 27: v38-v49.

[6]	 Liu J, Li JH, Zhai RJ, Wei B, Shao MZ and Chen 
L. Predictive factors improving survival after 
gastric and hepatic surgical treatment in gas-
tric cancer patients with synchronous liver me-
tastases. Chin Med J (Engl) 2012; 125: 165-
171.

[7]	 Aizawa M, Nashimoto A, Yabusaki H, Nakaga-
wa S and Matsuki A. Clinical benefit of surgical 
management for gastric cancer with synchro-
nous liver metastasis. Hepatogastroenterology 
2014; 61: 1439-1445.

[8]	 Tao F, Lv J, Wang W and Jin K. Clinical modali-
ties for management of gastric cancer hepatic 
metastasis. Int J Clin Exp Med 2015; 8: 19850-
19858.

[9]	 Sakamoto Y, Sano T, Shimada K, Esaki M, 
Saka M, Fukagawa T, Katai H, Kosuge T and 
Sasako M. Favorable indications for hepatec-
tomy in patients with liver metastasis from gas-
tric cancer. J Surg Oncol 2007; 95: 534-539.

[10]	 Kishimoto T, Nagai Y, Kato K, Ozaki D and Ishi-
kura H. Hepatoid adenocarcinoma: a new clini-
copathological entity and the hypotheses on 
carcinogenesis. Med Electron Microsc 2000; 
33: 57-63.

[11]	 Adachi Y, Tsuchihashi J, Shiraishi N, Yasuda K, 
Etoh T and Kitano S. AFP-producing gastric car-
cinoma: multivariate analysis of prognostic 
factors in 270 patients. Oncology 2003; 65: 
95-101.

[12]	 Hirajima S, Komatsu S, Ichikawa D, Kubota T, 
Okamoto K, Shiozaki A, Fujiwara H, Konishi H, 
Ikoma H and Otsuji E. Liver metastasis is the 

only independent prognostic factor in AFP-pro-
ducing gastric cancer. World J Gastroenterol 
2013; 19: 6055-6061.

[13]	 Yamada Y, Higuchi K, Nishikawa K, Gotoh M, 
Fuse N, Sugimoto N, Nishina T, Amagai K, Chin 
K, Niwa Y, Tsuji A, Imamura H, Tsuda M, Yasui 
H, Fujii H, Yamaguchi K, Yasui H, Hironaka S, 
Shimada K, Miwa H, Hamada C and Hyodo I. 
Phase III study comparing oxaliplatin plus S-1 
with cisplatin plus S-1 in chemotherapy-naive 
patients with advanced gastric cancer. Ann On-
col 2015; 26: 141-148.

[14]	 Shen L, Shan YS, Hu HM, Price TJ, Sirohi B, Yeh 
KH, Yang YH, Sano T, Yang HK, Zhang X, Park 
SR, Fujii M, Kang YK and Chen LT. Manage-
ment of gastric cancer in Asia: resource-strati-
fied guidelines. Lancet Oncol 2013; 14: e535-
547.

[15]	 Oki E, Tokunaga S, Emi Y, Kusumoto T, Yama-
moto M, Fukuzawa K, Takahashi I, Ishigami S, 
Tsuji A, Higashi H, Nakamura T, Saeki H, Shi-
rabe K, Kakeji Y, Sakai K, Baba H, Nishimaki T, 
Natsugoe S and Maehara Y. Surgical treat-
ment of liver metastasis of gastric cancer: a 
retrospective multicenter cohort study (KSCC- 
1302). Gastric Cancer 2016; 19: 968-976.

[16]	 Kokkola A, Louhimo J and Puolakkainen P. 
Does non-curative gastrectomy improve sur-
vival in patients with metastatic gastric can-
cer? J Surg Oncol 2012; 106: 193-196.

[17]	 Fujitani K, Yang HK, Mizusawa J, Kim YW, Ter-
ashima M, Han SU, Iwasaki Y, Hyung WJ, Taka-
gane A, Park DJ, Yoshikawa T, Hahn S, Naka-
mura K, Park CH, Kurokawa Y, Bang YJ, Park 
BJ, Sasako M, Tsujinaka T; REGATTA study in-
vestigators. Gastrectomy plus chemotherapy 
versus chemotherapy alone for advanced gas-
tric cancer with a single non-curable factor 
(REGATTA): a phase 3, randomised controlled 
trial. Lancet Oncol 2016; 17: 309-318.

[18]	 Yuan SQ, Nie RC, Chen S, Chen XJ, Chen YM, 
Xu LP, Yang LF, Zhou ZW, Peng JS and Chen YB. 
Selective gastric cancer patients with perito-
neal seeding benefit from gastrectomy after 
palliative chemotherapy: a propensity score 
matching analysis. J Cancer 2017; 8: 2231-
2237.

[19]	 Qiu MZ, Cai MY, Zhang DS, Wang ZQ, Wang DS, 
Li YH and Xu RH. Clinicopathological character-
istics and prognostic analysis of Lauren clas-
sification in gastric adenocarcinoma in China. J 
Transl Med 2013; 11: 58.

[20]	 Ma J, Shen H, Kapesa L and Zeng S. Lauren 
classification and individualized chemothera-
py in gastric cancer. Oncol Lett 2016; 11: 
2959-2964.

[21]	 Zheng H, Takahashi H, Murai Y, Cui Z, Nomoto 
K, Miwa S, Tsuneyama K and Takano Y. Patho-
biological characteristics of intestinal and dif-



Prognostic index for gastric cancer with liver metastasis at initial diagnosis

6036	 Int J Clin Exp Med 2018;11(6):6028-6036

fuse-type gastric carcinoma in Japan: an im-
munostaining study on the tissue microarray. J 
Clin Pathol 2007; 60: 273-277.

[22]	 Cristescu R, Lee J, Nebozhyn M, Kim KM, Ting 
JC, Wong SS, Liu J, Yue YG, Wang J, Yu K, Ye XS, 
Do IG, Liu S, Gong L, Fu J, Jin JG, Choi MG, 
Sohn TS, Lee JH, Bae JM, Kim ST, Park SH, 
Sohn I, Jung SH, Tan P, Chen R, Hardwick J, 
Kang WK, Ayers M, Hongyue D, Reinhard C, Lo-
boda A, Kim S and Aggarwal A. Molecular anal-
ysis of gastric cancer identifies subtypes asso-
ciated with distinct clinical outcomes. Nat Med 
2015; 21: 449-456.

[23]	 Bria E, Pilotto S, Simbolo M, Fassan M, de 
Manzoni G, Carbognin L, Sperduti I, Brunelli M, 
Cataldo I, Tomezzoli A, Mafficini A, Turri G, Ka-
rachaliou N, Rosell R, Tortora G and Scarpa A. 
Comprehensive molecular portrait using next 
generation sequencing of resected intestinal-
type gastric cancer patients dichotomized ac-
cording to prognosis. Sci Rep 2016; 6: 22982.

[24]	 Cancer Genome Atlas Research Network. Com-
prehensive molecular characterization of gas-
tric adenocarcinoma. Nature 2014; 513: 202-
209.

[25]	 Bergstrand CG and Czar B. Demonstration of a 
new protein fraction in serum from the human 
fetus. Scand J Clin Lab Invest 1956; 8: 174.

[26]	 Alpert E, Pinn VW and Isselbacher KJ. Alpha-
fetoprotein in a patient with gastric carcinoma 
metastatic to the liver. N Engl J Med 1971; 
285: 1058-1059.

[27]	 Wang D, Li C, Xu Y, Xing Y, Qu L, Guo Y, Zhang Y, 
Sun X and Suo J. Clinicopathological character-
istics and prognosis of alpha-fetoprotein posi-
tive gastric cancer in Chinese patients. Int J 
Clin Exp Pathol 2015; 8: 6345-6355.

[28]	 Chun H and Kwon SJ. Clinicopathological char-
acteristics of alpha-fetoprotein-producing gas-
tric cancer. J Gastric Cancer 2011; 11: 23-30.

[29]	 Liu X, Cheng Y, Sheng W, Lu H, Xu Y, Long Z, 
Zhu H and Wang Y. Clinicopathologic features 
and prognostic factors in alpha-fetoprotein-
producing gastric cancers: analysis of 104 
cases. J Surg Oncol 2010; 102: 249-255.

[30]	 Baek SK, Han SW, Oh DY, Im SA, Kim TY and 
Bang YJ. Clinicopathologic characteristics and 
treatment outcomes of hepatoid adenocarci-
noma of the stomach, a rare but unique sub-
type of gastric cancer. BMC Gastroenterol 
2011; 11: 56.

[31]	 Soreide JA, Greve OJ, Gudlaugsson E and Stor-
set S. Hepatoid adenocarcinoma of the stom-
ach-proper identification and treatment re-
main a challenge. Scand J Gastroenterol 2016; 
51: 646-53.


