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Abstract

AIM

To investigate predictive and prognostic value of serum
alpha-fetoprotein (AFP) level and its dynamic changes
in patients with advanced gastric cancer with elevated
serum AFP (AFPAGC).

METHODS

One hundred and five patients with AFPAGC were
enrolled in the study, and all of them underwent at least
one cycle of systemic chemotherapy at our institute and
had serum AFP = 20 ng/mL at diagnosis or recurrence.
Clinicopathologic features, serum AFP level at diagnosis
and changes during treatment, first-line chemotherapy
regimens, efficacy and toxicity, and survival information
were collected. A Person’s ;° or Fisher’s exact test was
used to measure the differences between variables.
Survival prognostic factors were investigated using the
Kaplan-Meier method and Cox regression.
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RESULTS

Median serum AFP level was 161.7 ng/mL (range,
22.9-2557110 ng/mL). Objective response rates (ORR)
was significantly lower in the AFP = 160 ng/mL group
than in the AFP < 160 ng/mL group (30.4% vs 68.3%,
P < 0.001). ORR to doublet regimens was significantly
lower in the AFP = 160 ng/mL group, whereas ORR
to triplet regimens was similar between the two
groups. Liver metastasis rate was significantly higher
in the AFP = 160 ng/mL group than in the AFP < 160
ng/mL (69.8% vs 50.0%, P < 0.001). Overall survival
(OS) in the two cohorts did not show any significant
difference (P = 0.712). Dynamic changes of AFP
were consistent with response to chemotherapy, and
median OS of patients with a serum AFP decline =
50% and those with a serum AFP decline < 50% was
17.5 m and 10.0 m, respectively (P = 0.003). Hepatic
(P = 0.005), peritoneal (P < 0.001), non-regional
lymph node metastasis (P < 0.001), and portal vein
tumor thrombus (PVTT) (P = 0.042) were identified as
independent prognostic factors for AFPAGC.

CONCLUSION

Real-time examination of AFP has great predictive
and prognostic value for managing AFPAGC. For those
with markedly elevated AFP, triplet regimens may be a
better choice.

Key words: Alpha-fetoprotein; AFP-producing gastric
cancer; Predictive factor; Prognostic factor; Triplet
regimen

© The Author(s) 2018. Published by Baishideng Publishing
Group Inc. All rights reserved.

Core tip: Alpha-fetoprotein (AFP)-producing gastric
cancer is a rare and aggressive subtype of gastric
cancer, characterized by frequent liver metastasis and
poor prognosis. We measured AFP and its changes over
time during treatment, which revealed that AFP, as a
biomarker of advanced gastric cancer with elevated
serum AFP (AFPAGC), is significantly associated
with response to chemotherapy. The decline in AFP
after chemotherapy was found to be related to good
prognosis for AFPAGC. We finally attempted to find an
optimal treatment regimen for AFPAGC, which suggests
that for those with markedly elevated AFP, triplet
regimens may be a better choice.

Wang YK, Zhang XT, Jiao X, Shen L. Predictive and prognostic
value of serum AFP level and its dynamic changes in advanced
gastric cancer patients with elevated serum AFP. World J
Gastroenterol 2018; 24(2): 266-273 Available from: URL: http:/
www.wjgnet.com/1007-9327/full/v24/i2/266.htm DOI: http://
dx.doi.org/10.3748/wjg.v24.i12.266

INTRODUCTION

Gastric cancer (GC) remains the second leading cause
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of cancer-related death worldwide. Alpha-fetoprotein
(AFP)-producing GC (AFPGC) is rare, accounting for
2.3%-7.1% of all GCs!"!. In 1970, Bourreille’s group
first reported a case of AFPGC, and its pathological
specimen was immunohistochemically positive
for AFP!?, Previous work suggests that AFPGC is
associated with a poor prognosis due to frequent
liver metastasis™*. However, most studies of AFPGC
were based on surgically resected samples and many
patients with advanced GC with elevated serum AFP
(AFPAGC) have already missed an opportunity for
surgical resection’, with palliative chemotherapy
having been a mainstay treatment. AFP is the most
representative biomarker for AFPAGC, but how it
is involved in the development and progression of
AFPAGC remains known. On the other hand, due to
the rarity of this special form of cancer, there is limited
data in the literature about its optimal treatment.

In the present study, we studied whether AFP
can be used to predict prognosis, and measured its
dynamic changes over time during treatment, with an
aim to find an optimal treatment regimen for AFPAGC
and identify prognostic factors for this subtype of
advanced GC.

MATERIALS AND METHODS

Patient selection

From 2006 to 2016, 2047 patients were diagnosed
with advanced gastric adenocarcinoma at our institute.
Subjects were enrolled if they were diagnosed with
primary gastric adenocarcinoma; had no chance for
surgery at diagnosis or had relapsed after radical
resection (relapse types included anastomotic
recurrence and distant metastasis); underwent at least
one cycle of systemic chemotherapy at our institute
(total number of chemotherapy cycles ranged from
one to seven, with a median number of cycles of four
in this study); and had serum AFP = 20 ng/mL at
diagnosis or recurrence. The exclusion criteria were
concomitant liver diseases, such as hepatitis, cirrhosis,
fatty liver, or alcoholic liver, and concomitant second
or multiple primary tumors. We chose 105 patients
and measured pre-treatment serum AFP using
radioimmunoassay (normal range: < 7 ng/mL).

Data collection

We collected data including age, gender, primary lesion
site, histological type, Lauren classification, human
epidermal growth factor receptor-2 (HER2) status,
metastasis site, serum AFP level at diagnosis and
changes during treatment, first-line chemotherapy
regimen, efficacy and toxicity, local treatment for liver
metastasis, and survival information.

Evaluation and follow-up

All patients were regularly followed from the date
of first hospitalization at our center. Laboratory
examinations were performed every 1 or 2 wk,
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Table1 Univariate prognostic analysis of clinicopathological
features n (%)

Variable AFPAGC  Median OS P value
(n = 105) (mo)

Sex
Male 82 (78.1) 15.0 0.144
Female 23 (21.9) 11.3

Age (yr)
= 60 49 (46.7) 15.0 0.189
<60 56 (53.3) 12.0

Serum AFP level (ng/mL)
=500 37 (35.2) 13.0 0.806
<500 68 (64.5) 14.6

Primary lesion site
EGJ 41 (39.8) 15.0 0.245
Non-EGJ 62 (60.2) 12.0

Differentiation degree
Well 30 (29.4) 15.4 0.496
Poor 66 (64.7) 129
HAS 6(5.9) 45

Lauren classification
Intestinal 45 (57.0) 15.4 0.352
Non-intestinal 34 (43.0) 14.6

HER?2 status
Positive 20 (24.4) 17.5 0.583
Negative 62 (75.6) 14.6

LM
Present 63 (60.0) 12.0 0.048"
Absent 42 (40.0) 16.7

Peritoneal metastasis
Present 16 (15.4) 6.17 0.001°
Absent 88 (84.6) 15.2

Non-regional LNM
Present 56 (53.3) 11.0 0.042°
Absent 49 (46.7) 17.9

Other hematogenous metastasis
Present 27 (25.7) 10.5 0.004"
Absent 78 (74.3) 17.5

PVIT
Present 13 (12.4) 8.3 0.011°
Absent 92 (87.6) 15.0

First-line regimen
Doublet regimen 89 (88.1) 14.6 0.850
Triplet regimen 12 (11.9) 15.1

Evaluation
PR 42 (48.3) 17.6 0.007*
SD + PD 45 (51.7) 11.1

AFP decline degree
=50% 49 (55.7) 17.5 0.003"
<50% 39 (44.3) 10.0

Local treatment for LM
Yes 19 (18.1) 179 0.215
No 86 (81.9) 129

P < 0.05. GEJ: Gastroesophageal junction; HER2: Human epidermal
growth factor receptor-2; AFP: o-fetoprotein; LM: Liver metastasis; LNM:
Lymph node metastasis; PVTT: Portal vein tumor thrombus.

and enhanced computed tomography or magnetic
resonance imaging was performed to evaluate
therapeutic efficacy every 6 wk during chemotherapy.
Objective response rate (ORR) was evaluated using
RECIST version 1.0 (before 2009) and RECIST version
1.1, and adverse reactions were recorded. Overall
survival (OS) was defined as the time from diagnosis
to death from any cause or last follow-up.
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Statistical analysis

A Person’s * test was used to measure the differences
among variables, and a Fisher’s exact test was used
when the sample size was less than five. To identify
prognostic factors for APFAGC, survival durations
were calculated using the Kaplan-Meier method
and Cox regression. For all tests, a P-value < 0.05
was considered significant. SPSS software (version
21.0; SPSS, Chicago, IL, United States) was used for
analyses. GraphPad Prism 6 (GraphPad Software, Inc,
La Jolla, CA, United States) was used for graphing.

RESULTS

Clinicophathological features of 105 AFPAGC cases

A total of 105 AFPAGC patients were evaluated. They
ranged in age from 27 to 78 years, with a median
age of 59 years. Most of the patients were diagnosed
with locally advanced or metastatic GC at the initial
diagnosis. Only eight patients who had recurrent
disease after radical gastrectomy were involved in this
study, including three cases with non-regional lymph
node metastasis, six cases with liver metastasis, one
case with peritoneal metastasis, and one case with
anastomotic recurrence. Median serum AFP level was
161.7 ng/mL (range, 22.9-2557110 ng/mL). Nearly
two-thirds (64.5%) of the patients had serum AFP
< 500 ng/mL at the time of diagnosis. With regard
to immunohistochemical staining (IHC) for AFP, IHC
results were available in only 14 patients, of whom
eight were AFP positive.

As for the primary lesion site, 41 (39.8%) tumors
were located at the gastroesophogeal junction (GEJ).
In histological examination, 29.4% and 64.7%
patients were identified as well-differentiated and
poorly differentiated adenocarcinoma, respectively.
Notably, six (5.9%) patients were diagnosed with
hepatoid adenocarcinoma, which was defined as a
special subtype of primary gastric adenocarcinoma
characterized histologically by “hepatocellular car-
cinoma (HCC) like differentiation”™. Besides, 45
(57.0%) patients had intestinal type based on the
Lauren classification, and 20 (24.4%) patients HER2
positive.

As expected, 60.0% of patients were detected with
liver metastasis, while only 15.4% with peritoneal
dissemination. Also, portal vein tumor thrombus (PVTT)
in AFPAGC had an occurrence rate of 12.4% in this
study. The clinicopathological features of AFPAGC are
detailed in Table 1.

Comparison of efficacy and toxicity of first-line
chemotherapy regimens

In the treatment of inoperable locally advanced and/
or metastatic (stage IV) GC, doublet combinations
of platinum and fluoropyrimidines were frequently
used, and most of triplet regimes were given to
those who had potential opportunity for surgery and
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Table 2 Comparison of objective response rates to different
chemotherapy regimens 7 (%)

Regimen Platinum- Taxane- Triplet P value
based doublet based doublet regimen
regimen regimen (n =11)
(n = 58) (n=17)
Overall population 0.201
PR 31 (53.4) 5 (29.4) 6 (54.5)
SD +PD 27 (46.6) 12 (76.4) 5 (45.5)
AFP = 160 ng/mL 0.067
PR 10 (32.3) 0 (0.0) 4 (57.1)
SD + PD 21 (67.7) 7(100.0) 3 (42.9)
AFP <160 ng/mL 0.193
PR 21 (77.8) 5 (50.0) 2 (50.0)
SD +PD 6 (22.2) 5 (50.0) 2 (50.0)

PR: Partial response; SD: Stable disease; PD: Progressive disease.

Table 3 Severe adverse events of different chemotherapy
regimens 1 (%)

Regimen Platinum-based Taxane-based Triplet P value
doublet regimen doublet regimen regimen
(n=172) n=17) (n =12)
= G3 AEs 11 (15.3) 4(23.5) 7 (58.3) 0.004

AEs: Adverse events.

good performance status in this study. Among the
original 105 patients who received first-line systemic
chemotherapy, 87 (82.9%) were evaluable for their
response. The majority (66.7%, n = 58) received
platinum-based doublet regimens, including oxaliplatin
+ capecitabine in 36 patients, oxaliplatin + S-1 in 7,
cisplatin + capecitabine in 12, cisplatin + S-1in 1,
oxaliplatin + 5-FU in 1 , and cisplatin + 5-FU in 1.
Seventeen (19.5%) patients received taxane-based
doublet regimens, including paclitaxel + capecitabine
in 11 patients, paclitaxel + S-1 in 4, paclitaxel +
5-FU in 1, and docetaxel + capecitabine in 1. Eleven
(12.6%) patients received triplet regimens, including
POS (paclitaxel + oxaplatin + S-1) in 6 patients, DCF
(docetaxel + cisplatin + 5-FU) in 4, and PCF (paclitaxel
+ cisplatin + 5-FU) in 1. In addition, 12 of 20 HER2
positive patients received anti-HER2 therapies,
including trastuzumab in 11 patients and lapatinib in 1.

Overall ORR to first-line chemotherapy was 48.3%.
ORR to platinum-based doublet regimens was similar
to that to triplet regimens (53.4% vs 54.5%), but
much higher than that to taxane-based doublet
regimens (29.4%). The differences between either of
them did not reach statistical significance (Table 2).

As for toxicity, there were totally 22 (21.0%)
patients who suffered severe (= grade 3) adverse
events (AEs) during first-line systemic chemotherapy,
with most frequently occurring severe AEs being
bone marrow suppression (13.3%), hand foot
syndrome (4.8%), and digestive tract reaction (3.8%).
Notably, patients who received triplet regimens had
a significantly higher rate of severe AEs (58.3% vs
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Table 4 Comparison of response, liver metastasis rate, and
overall survival between alpha-fetoprotein = 160 ng/mL and

alpha-fetoprotein < 160 ng/mL groups n (%)

Variable AFP = 160 AFP < 160 P value
ng/mL ng/mL

Overall ORR
PR 14 (30.4) 28 (68.3) <0.001*
SD + PD 32 (69.6) 13 (31.7)

ORR to doublet regimens
PR 10 (26.3) 26 (70.3) <0.001°
SD + PD 28 (73.7) 11 (30.7)

ORR to triplet regimens
PR 4 (57.1) 2 (50.0) 0.652
SD + PD 3 (42.9) 2 (50.0)

Liver metastasis rate 69.8% 50.0% 0.030°

Median OS 13.0 mo 14.8 mo 0.712

P < 0.05. PR: Partial response; SD: Stable disease; PD: Progressive disease;
ORR: Objective response rate; OS: Overall survival.

15.3-23.5%, P = 0.004) (Table 3).

With regard to second-line chemotherapy, treatment
data were available in 57 patients in this study.
Thirty-two patients received second-line systemic
chemotherapy, regimens mainly involved taxanes alone
or combined with fluorouracil drugs. Nine patients
had no chance for second-line treatment due to bad
performance status. Moreover, 16 patients received
local treatment instead of systemic chemotherapy
due to progression after first-line treatment, including
transarterial chemoembolization in 11 patients,
radiotherapy in 2, ablation in 1, and pleural or
intraperitoneal perfusion chemotherapy in 2.

Predictive and prognostic value of serum AFP level and
its dynamic changes during treatment

Serum AFP level at diagnosis ranged from 22.9 to
2557110 ng/mL, with a median value of 161.7 ng/mL.
As AFP is considered the most representative marker
for AFPAGC, we next investigated the association
between AFP level and response to chemotherapy,
occurrence of liver metastasis, and survival. We chose
the median value 160 ng/mL as a cutoff value.

The »° test showed that overall ORR in the AFP =
160 ng/mL group was significantly lower than that of
the AFP < 160 ng/mL group (30.4% vs 68.3%, P <
0.001). Furthermore, ORR to doublet regimens was
significantly lower in the AFP = 160 ng/mL group,
whereas ORR to triplet regimens was similar between
the two groups (Table 4).

The ROC curve analysis for the predictive value of
serum AFP is shown in Figure 1. The sensitivity and
specificity were 71.1% and 69.0%, respectively, at a
cut-off value of 164.8 ng/mL.

In addition, we found that liver metastasis rate was
significantly higher in the AFP = 160 ng/mL group than
in the AFP < 160 ng/mL group (69.8% vs 50.0%, P
< 0.001), although OS did not show any significant
difference (P = 0.712, Table 4). We measured serum
AFP levels in 81 patients at the time of evaluation,
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Figure 1 The receiver operating characteristic curve analysis for predictive
value of serum alpha-fetoprotein level. The area under the curve is 0.670.
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Figure 2 Changes of serum alpha-fetoprotein levels at the time of
diagnosis, evaluation, and progression. A: Dynamic changes of serum AFP
in patients whose AFP declined by = 50% when evaluated as PR; B: Dynamic
changes of serum AFP in patients whose AFP declined by < 50% when evaluated
as PR. PR: Partial response; PD: Progressive disease.

and the patients were sub-classified into two cohorts
according to the decline degree of AFP: (1) = 50%(n =
47); and (2) < 50% (including those who had elevated
AFP after chemotherapy) (n = 34). A significant
correlation was observed between AFP decline degree
and response to chemotherapy (72.3% vs 14.7%, P <
0.001, Table 5).

Among the 39 patients who achieved partial
response (PR), serum AFP levels were exactly measured
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Table 5 Correlation between decline degree of serum alpha-

fetoprotein and response 7 (%)

Variable AFP decline = 50% AFP decline < 50% P value
Response

PR 34 (72.3) 5 (14.7) <0.001
SD + PD 13 (27.7) 29 (85.3)

SD: Stable disease; PD: Progressive disease; OS: Overall survival; PR:
Partial response

Table 6 Multiple Cox regression analysis of prognostic factors

Factor HR 95%Cl P value
LM (present) 2.809 1.363-5.788 0.005"
PM (present) 4.243 2.026-8.883 <0.001°
Non-regional LNM (present) 3.743 1.928-7.268 <0.001°
Other hematogenous metastasis ~ 1.479 0.692-3.161 0.312
(present)

PVTT (present) 2.341 1.030-5.320 0.048°
Response (SD + PD) 1.92 0.953-3.867 0.068
AFP decline degree (< 50%) 1.876 0.980-3.589 0.057

P value < 0.05. LM: Liver metastasis; PM: Peritoneal metastasis; LNM:
Lymph node metastasis; PVTT: Portal vein tumor thrombus; SD: Stable
disease; PD: Progressive disease; HR: Hazard ratio.

in 17 patients until the time of progression. Among
them, serum AFP declined by = 50% in 14 patients
when evaluated as PR, but re-elevated back to the pre-
treatment levels when progressed. No re-evaluation of
serum AFP levels was also observed in several patients
(Figure 2A). By contrast, serum AFP level did not decline
that much in three patients when evaluated as PR,
and with the tumor progressed, AFP levels of all these
patients elevated markedly, even much higher than the
pre-treatment levels (Figure 2B).

Survival analysis of AFPAGC

The 1-year survival for AFPAGC patients was 41.9%
and median OS was 13.9 mo. Potential prognosis-
related factors including sex, age, primary tumor
features, serum AFP level, liver and extrahepatic
metastasis, treatment, and response were examined.
Univariate analysis showed that metastasis status
(liver metastasis, peritoneal metastasis, non-regional
lymph node metastasis, and other hematogenous
metastasis), PVTT, response to chemotherapy, and
serum AFP decline degree were associated with
prognosis (Table 1, Figures 3 and 4). Multivariate
analysis showed that hepatic (P = 0.005), peritoneal
(P < 0.001), and non-regional lymph node metastasis
(P < 0.001), and PVTT (P = 0.042) were independent
prognostic factors (Table 6).

DISCUSSION

We found that monitoring serum AFP over time had
predictive and prognostic value in the management of
AFPAGC. AFP is a fetal serum protein produced by fetal
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Figure 3 The median overall survival of patients with liver metastasis and
those without was 16.7 m and 12.0 m, respectively (P = 0.048).
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Figure 4 The median overall survival of patients with a = 50% serum
alpha-fetoprotein level decline and those with a < 50% decline was 17.5
mo and 10.0 mo, respectively (P = 0.003).

and yolk sac cells and its level rapidly decreases after
birth. Although AFP is a well-known tumor marker for
hepatocellular carcinoma and yolk sac tumors’’), it is
also elevated in various extrahepatic tumors, including
gastrointestinal tract tumors, as well as pancreatic,
gallbladder, lung, and bladder cancers™®,

The definition of AFPGC varies across studies,
and elevation of serum AFP or immunohistochemical
staining for AFP is often used™**'), As a rare subgroup
of GC, AFPGC was reported to be more aggressive
than that without AFP production, and to have more
liver metastasis, even after radical D2 gastrectomy™.
Therefore, systemic chemotherapy is a first-line
approach for treatment of this special subtype of GC.

Previous studies focused on AFPGC after radical
gastrectomy, and few data exist about optimal treat-
ment for AFPAGC. Thus, we studied the treatment,
therapeutic response, and outcomes of AFPAGC,
and elucidated the predictive and prognostic value of
serum AFP in the management of this special cancer.
Considering many factors that can cause a mild increase
in AFP, such as liver metastasis sites, we selected a
threshold of AFP = 20 ng/mL as the inclusion criterion
in this study.

Our study revealed that AFP, a biomarker of
AFPAGC, was associated with response to chemo-
therapy. ORR in the AFP = 160 ng/mL group was
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significantly lower than that of the AFP < 160 ng/mL
group (30.4% vs 68.3%, P < 0.001). This may be
partially explained by the fact that AFP-producing
gastric cell lines were resistant to many drugs™".
We have known that AFP is not only a product of
tumor, but also contributes to tumor aggression
as well as regulation of hepatocellular growth and
tumorigenesis™?. Similar to that in HCC!**, AFP also
has a crucial role in the proliferation, apoptosis, and
angiogenesis of AFPGC cells™. Therefore, we speculate
that AFP may play a significant role in primary drug
resistance in AFPAGC and this warrants more study.

Besides the serum AFP level at diagnosis, we
measured the dynamic changes of AFP over time after
treatment, and this helped us to predict the efficacy
of treatment and early relapse. It is noteworthy to
mention that serum AFP does not always increase
after tumor recurrence due to high heterogeneity of
AFPAGC™*™ which has been reported in a previous
study™®l, Although serum AFP itself cannot be definitely
associated with survival, we found AFP decline was
significantly associated with prognosis, suggesting the
need of real-time assay of AFP during management of
AFPAGC. Furthermore, monitoring AFP changes after
first-line chemotherapy may suggest tumor behavior
and assist with subsequent treatment choices.

To explore optimal treatment regimens for AFPAGC,
we analyzed ORR and toxicity of different regimens,
and found that platinum-based doublet regimens
and triplet regimens had similar ORR in AFPAGC. In
the treatment of inoperable locally advanced and/or
metastatic (stage IV) GC, doublet combinations of
platinum and fluropyrimidines are often used, with an
ORR of 52.2%-58.7%". However, triplet regimens
are not routinely used in China and Japan®”. ORR to
doublet regimens was significantly lower for subjects
with markedly elevated serum AFP in the present study
(26.3% vs 56.1%), so triplet regimens may be better
for this subgroup compared with doublet regimens,
despite frequent = grade 3 adverse events (58.3%).
Due to extremely aggressive biological behavior,
more aggressive therapy using triplet regimens may
be considered for those with high serum AFP level.
Optimizing triplet regimens also needs further study.

Targeted therapy may also offer a key to striding
over primary drug resistance to some extent. Next-
generation sequencing has been applied to GC and
the Cancer Genome Altas (TCGA) Research Network
defined four major genomic subtypes of GC: Epstein-
Barr (EBV)-infected tumors; microsatellite instability
(MSI) tumors; genomically stable (GS) tumors;
and chromosomally unstable (CIN) tumors™". EBV-
infected and MSI tumors were identified as potential
candidates for immune checkpoint inhibitors™*,
Recent studies suggest that most TCGA tumors with
elevated AFP expression were categorized as CIN
subtypes, characterized by frequent amplifications
of receptor tyrosine kinases, many of which are
amenable to blockade by agents in current use or
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in development'®). Recurrent amplification of the
gene encoding ligand vascular endothelial growth
factor A was notable given the activity of the vascular
endothelial growth factor-receptor 2 (VEGF-R2)
targeted antibody ramucirumab in GC***!. Due to
increased VEGF expression and rich neovascularization
in AFPGC, which is consistent with high incidence of
PVTT (12.4% in our study), anti-angiogenic therapy is
thought to be effective. In a case report of a patient
with chemotherapy-resistant recurrent AFPGC, after
six doses of ramucirumab, metastatic lymph nodes
were centrally necrotic, and serum AFP decreased
from 1280 to 225 ng/mL"”®. What's more, apatinib,
a small molecular tyrosine kinase inhibitor targeting
VEGF-R2, is also anti-angiogenic. Another case report
of targeted therapy with apatinib in a patient with
advanced AFPGC showed that PFS was achieved
in 5 mo™”.. Similarly, in our present study, we also
found that serum AFP in one patient decreased from
2000 ng/mL to 400 ng/mL with apatinib. Also, multi-
target tyrosine kinase inhibitors, including sorafenib,
which was approved for first-line treatment of HCC,
were reported to be effective for this type of GCP*¥,
indicating a correlation between the carcinogenesis of
AFPGC and HCC.

Therefore, we suspect that anti-angiogenic drugs
and multi-target tyrosine kinase inhibitors may have
great potential for treating this aggressive subtype of
GC, and AFP production may predict response. Thus,
combined chemotherapy and molecular targeted
treatment should be studied. Overall, AFPAGC is
associated with a relatively poor prognosis, and it is a
heterogeneous cancer with different clinical outcomes,
biological behaviors, and genetic alterations. However,
not all AFPAGC patients have a prognosis as poor as
we previously thought.

In conclusion, real-time examination of AFP has
great predictive and prognostic value in managing
AFPAGC. High AFP is associated with poor response to
chemotherapy, and AFP decline after chemotherapy is
considered related to good prognosis in AFPAGC. Liver
metastasis, peritoneal metastasis, non-regional lymph
node metastasis, and PVTT are independent prognostic
factors for this special cancer. For those with markedly
elevated serum AFP, triplet regimens may be a better
choice.

ARTICLE HIGHLIGHTS

Research background

Alpha-fetoprotein (AFP)-producing gastric cancer (AFPGC) is a special
subgroup of gastric cancer (GC), and there are robust data confirming the
poor prognosis for this population, especially for those with resected disease.
However, due to aggressive biological behavior and high frequency of liver
metastasis, most AFPGC patients were considered as inoperable at the initial
diagnosis and there is limited data in the literature about management of AFP-
producing advanced GC.

Research motivation
As the precise underlying mechanism of AFPGC remains to be elucidated,
the optimal treatment approach requires further consideration, especially for
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advanced gastric cancer with elevated serum AFP (AFPAGC). Therefore, we
performed this study to seek better management regimen for AFPAGC, with an
aim to improve the prognosis of this special aggressive cancer.

Research objectives

The main objectives of this study were: (1) to elucidate predictive and
prognostic value of serum AFP level and its dynamic changes during
management of AFPAGC; and (2) to discover optimal treatment modality for
AFPAGC. This would also allow risk stratification for patients with gastric cancer
in future clinical trials.

Research methods

Patient data in this study were obtained by reviewing electronic medical charts.
Statistical analyses were performed with SPSS 21.0 software. A Person’s ° test
was used to measure the differences among variables. To identify prognostic
factors for APFAGC, survival durations were calculated using the Kaplan-Meier
method and Cox regression.

Research results

Our results revealed that for AFPAGC, serum AFP level was associated with
liver metastasis rate and response to chemotherapy. Serum AFP decline degree
was associated with response to chemotherapy and survival. Furthermore, we
investigated optimal chemotherapy regimen for this special population, which
revealed that for those with marked AFP elevation, triplet regimens could offer a
better objective response rates (ORR) than doublet regimens, but the toxicity is
a problem that remains to be solved. Finally, hepatic (P = 0.005), peritoneal (P
<0.001), non-regional lymph node metastasis (P < 0.001), and PVTT (P = 0.042)
were identified as independent prognostic factors for AFPAGC.

Research conclusions

This is the first study to elucidate the great predictive and prognostic value of
real-time examination of serum AFP in managing AFPAGC. We also suggest
that for GCs with markedly elevated AFP, triplet regimens may be a better
choice. This would also allow risk stratification for patients with gastric cancer in
future clinical trials.

Research perspectives

Since AFPAGC is rare, for which large prospective clinical trials are not
feasible, it is very significant to summarize clinical experience retrospectively.
Although our results showed that triplet regimens may offer a better ORR,
there remains controversy regarding the utility of triplet regimens due to their
toxicity. Therefore, it will be necessary to optimize triplet regimens and find new
therapeutic targets in future studies. Next generation sequencing may bring us
new insight in the future.
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