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Clinicopathological Characteristics and Prognosis of Alpha-fetoprotein Producing Gastric
Cancer
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Hyuck Ko*?

Departments of Internal Medicine® and Pathology2, Gyeongsang National University School of Medicine, Gyeongsang Institute of Health
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Background/Aims: Several studies reported a subgroup of gastric cancer patients showing elevated serum alpha-fetoprotein
(AFP) at the time of diagnosis. We investigated the clinicopathological characteristics and prognostic factors of AFP producing
gastric cancer (AFPPGC) by comparing with AFP non-producing gastric cancer (AFPNPGC).

Methods: A total of 909 patients were diagnosed with gastric cancer from January 2005 to March 2013 at Gyeongsang
National University Hospital and their AFP levels were measured at the time of diagnosis. After excluding 138 patients with
underlying liver diseases, 34 patients with elevated serum AFP level over 10 mg/mL were assigned to AFPPGC group and
the remaining 737 patients with serum level of AFP below 10 ng/mL were assigned to AFPNPGC group.

Results: The median survival length was shorter in AFPPGC group than AFPNPGC group (18.3+25.5 months vs. 30.0+22.0
months, p=0.004). The incidence of liver metastasis (47.1% vs. 3.3%, p<0.001) and lymph node metastasis (91.2% vs. 31.6%,
p<0.001) was significantly higher in AFPPGC group. The probability of encountering metachronous liver metastasis after the
operation was higher in AFPPGC group (44.4% vs. 2.0%, p<0.001). Multivariate analysis revealed that patients in the AFPPGC
group who received chemotherapy (p=0.037) or underwent operation (p=0.001) had a better survival rate.

Conclusions: AFPPGC behaves more aggressively and shows a worse prognosis. Therefore, serum AFP level should be routinely
checked in all patients diagnosed with gastric cancer. (Korean J Gastroenterol 2013;62:327-335)
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Fig. 1. Patient selection.

Fig. 2. (A) Immunohistochemical staining in AFP-producing gastric cancer. Gastric adenocarcinoma cells express AFP in the cytoplasm of some
tumor cells and in the glandular lumina (AFP, x100). (B) Immunohistochemical staining in AFP non-producing gastric cancer. Gastric

adenocarcinoma in this case is negative for AFP (x100).
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Table 1. Case Series of Patients with Alpha-fetoprotein-producing Gastric Cancer

No. Sex Age Serum AFP Stage Metastasis Treatment Recurrence after Survival
(yr) (ng/mL) operation (duration, mo) (mo)

1 M 50 215,444.0 v M1 Liver CTx - 12

2 M 74 60,500.0 \% T2N2M1 Liver CTx - 2

3 F 73 60,500.0 \% T2N1IM1 Liver - - 2

4 M 63 60,500.0 v M1 Liver CTx - 17

5 F 79 3,587.0 \% T2N1M1 Liver CTx - 5

6 M 53 2,420.0 \% M1 Liver CTx - 21 (alive)
7 M 54 1,064.0 1l T2N1MO - OoP Liver, pancreas, jejunum, 50

peritoneum (48)

8 M 69 663.2 I\ TANIM1 Liver, pancreas CTx - 11

9 M 59 604.0 v M1 Liver - - 1
10 M 75 501.0 \% M1 Liver - - 6
11 M 63 298.0 Ila - - CTx - 6
12 M 60 149.6 Ila T3N1IMO - OP+CTx Liver (15) 24
13 M 68 107.1 Ila T3N1IMO - OP+CTx - 18 (f/u loss)
14 M 76 100.4 I\ TANIM1 Liver, pancreas CTx - 6
15 M 63 88.0 Ila T2N2MO - OP+CTx Liver (29) 30
16 F 78 80.5 \% M1 Liver CTx - 7 (alive)
17 M 56 80.0 \% M1 Liver - - 5
18 M 59 78.3 \% T3N2M1 Liver CTx - 11
19 F 67 73.0 \% M1 - - - 3
20 M 51 71.0 \% M1 - CTx - 2
21 M 72 66.1 1l T3NOMO - OP+CTx 74 (alive)
22 M 56 62.9 1l T2N1MO - OP+CTx Liver (13) 22
23 F 71 56.4 la TINOMO - OP - 123 (alive)
24 F 59 46.6 \% M1 - CTx - 22 (alive)
25 M 46 40.6 \% M1 - CTx - 4
26 M 60 38.7 Ila - - OP+CTx - 13
27 M 61 34.4 v M1 Liver CTx - 19
28 M 64 30.2 Ila - - OP+CTx - 13
29 M 53 27.1 \% M1 - CTx - 7
30 M 51 21.3 la TINOMO - OP - 70
31 M 72 20.5 \% M1 Liver - - 2
32 M 53 17.9 \% M1 Liver CTx - 10
33 M 55 17.4 v M1 - CTx - 6
34 M 80 14.7 \% M1 - CTx - 2

Average 64 11,982.4 18.3

M, male; F, female; CTx, chemotherapy; OP, operation; f/u, follow up.
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Table 2. Comparison between AFP-producing Gastric Cancer Patients
and AFP Non-producing Gastric Cancer

Table 3. Univariate Survival Analysis of All Gastric Cancer Patients
according to Clinical Factors

AFPPGC AFPNPGC

5-year survival

(n=34) (n=737) p-value Variable Cases (n) rate (%) p-value
Age (yr) 64.0+10.3 61.6+11.7 0.244 Sex 0.919
Sex (Male : female) 325:1 219 : 1 0.360 Male 528 74
Location of tumor 0.002 Female 230 80
Cardia 0 48 (6.6) Smoking 0.037
Body 10 (29.4) 277 (38.3) Smoker 234 71
Antrum 13 (38.2) 330 (45.6) Non smoker 524 79
Antrum to body 8 (23.5) 56 (7.7) Location <0.001
Antrum to cardia 2 (5.9) 6 (0.8) Cardia 48 62
Cardia to body 1 (2.9) 7 (1.0) Body 287 78
Advanced gastric carcinoma 32 (94.1) 323 (43.8) <0.001 Antrum 343 79
Early gastric carcinoma 2 (5.9) 414 (56.2) Antrum to body 64 71
Metastasis to lymph nodes 31 (91.2) 229 (31.6) <0.001 Antrum to cardia 8 0
Stage Cardia to body 8 0
la 2 (5.9) 392 (54.1) Stage <0.001
" T G0 114 (1o o o4
Illa 5 (14.7) 33 (4.6) o 81 89
Illb 19 (2.6) . 121 66
lile 21 (2.9) llla 38 48
\% 19 (55.9) 65 (9.0) b 19 85
Operation 9 (26.5) 648 (89.6) <0.001 llie 21 o0
Survival length (mo) 1834255 30.0:22.0  0.004 v 84 0
. ’ Age (yr) 0.012
Liver metastasis
Pre operation 16 (471) 24 (33) <0.001 30-39 3 62
Post operation 4 (44.4) 13 (20) <0.001 4049 103 83
Metastasis to other organs 50-59 159 76
Pre operation 21 (61.8) 73 (9.9) <0.001 60-69 251 78
Post operation 2 (5.9) 22 (3.0) 0.286 70-79 185 82
Time to recurrence after 80- 29 0
operation (mo) Pathologic finding <0.001
Liver 22.0+16.9  14.249.7 0.373 Well-differentiated 98
Other organs 32.5+11.6  26.7+4.0 0.771 Moderately-differentiated 88
Pathologic finding <0.001 Poorly-differentiated 86
Well-differentiated 0 223 (30.3) Signet ring cell carcinoma 89
Moderately-differentiated 14 (41.2) 176 (23.9) AFP (ng/mL) <0.001
Poorly-differentiated 17 (50.0) 196 (26.6) >10 18
Signet ring cell carcinoma 3 (8.8) 142 (19.3) <10 79
Patients who underwent n=9 n=648
resection
Tumor size (cm) 0.006
<1 0 (0) 100 (15.4) 7E:l J_'—l'
=1, <5 2 (22.2) 385 (59.4)
=5, <10 7 (77.8) 141 (21.7) o
A 00 23 (3.3) A Yot dx = AFP A Yo TR Wik 44%
Lymphatic invasion 6 (66.7) 44 (6.7) <0.001 (34/771)tHTable 1). ‘F14]:= AFP A4 §d=toflA] 3.25 :
Vessel invasion 1 (11.1) 3 (0.5) 0.053 1 (26 : 8), AFP H]/\J)']}\(')] H%}%oﬂ/\_} 219 :1 (50] : 228);
Neural invasion 4 (44.4) 44 (6.7) <0.001

Values are presented as meanSD or n (%).
AFPPGC, AFP-producing gastric cancer (serum AFP =10 ng/mL);
AFPNPGC, AFP non-producing gastric cancer (serum AFP <10

ng/mL).
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Table 4. Independent Prognostic Factors in Multivariate Analysis by
Cox Proportional Hazard Model in All Patients with Gastric Cancer
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Table 5. Univariate Analysis of Factors Affecting Survival in Patients
with AFP-producing Gastric Cancer

Hazard ratio 95% Cl p-value Factor Case (n) Survival (mo)  p-value
AFP 1.773 1.074-2.927 0.025 Smoker 18 321 0.096
Smoking 1.646 1.111-2.437 0.013 Non-smoker 16 23.6
Stage Alcohol drinker 23 15.9 0.579
la Non-drinker 11 33.3
Ib 1.292 0.353-4.726 0.442 Location 0.686
Il 5.382 2.427-11.934 <0.001 Body 10 22.6
Illa 17.327 7.358-40.801 <0.001 Antrum 13 221
Illb 2.348 0.295-18.704 0.420 Cardia 8 46.1
Illc 2.636 0.330-21.050 0.361 Antrum to cardia 2 2.0
v 76.464 36.677-159.414 <0.001 Body to cardia 1 22.0
AGC or EGC 0.193
AGC 32 13.5
EGC 2 96.5
Chemotherapy 0.377
/\] 560:”(7 7% %;g HX‘HE‘“E‘%E‘ Gdﬂ O 8% , 'E‘T’E'TE“%” Yes 22 13.0
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Fig. 3. Survival of gastric cancer patients compared with those of the same stage according to AFP production. Survival of AFPPGC is shorter

than that of AFPNPGC with same stage.

AFPPGC, AFP producing gastric cancer; AFPNPGC, AFP non-producing gastric cancer.

Table 6. Survival of Gastric Cancer Patients with Liver Metastasis
according to AFP Production

AFPPGC AFPNPGC  p-value
Age (yr) 67.8+10.9 67.3+10.3 0.901
Sex (male : female) 3:1 525:1 0.689
Pathologic finding 0.245
Well-differentiated 0 4 (16)
Moderately-differentiated 8 (50) 13 (52)
Poorly-differentiated 8 (50) 8 (32)
Signet ring cell carcinoma 0 0
Survival length (mo) 8.7 14.6 0.080

Values are presented as meanzSD, n (%), or number only.
AFPPGC, AFP-producing gastric cancer (serum AFP =10 ng/mL);
AFPNPGC, AFP non-producing gastric cancer (serum AFP <10
ng/mL).

Al 5% FolAl= 219 A oA AFP7} YA AlE2E
(cytoplasm)o|t} A¥Hglandular lumen)HollA] FM == A
< ERISHITHFig. 2).

=l
il

14| o]& AFPO| A2 ZFA|3EQH(hepatocellular carci-
noma)°|4 Whd £ (yolk sac tumor)?] 7S AJARSH
o} 7HA1EQE 3AEO] 75-90%2] AL A AFP Abso] gtk
A It B3] AFPE U4FE FEA}, qHy vlog A4

il

=3
AL @5 £ Q7] wfio]"® o] AroAl 7HA%HS
7H S-S AQJete Ao Fastglth AFP A ok &

[
.
ftlo
I
2

> o
br o &

+=4](757-1,386 mg/dL) ©]+=
o o3t AoR FYHL TA9R
AFPo] T3t WISl AL S A5
SA(<7 ng/mL)elq ARE 5L B gato] H7]
O¥QF31, AFP7} 7-10 ng/mL2l 5% Fo|A+= 19, AFP7} 10

The Korean Journal of Gastroenterology



nojml o9 69 Sl 29) So4 ATE/} 34
5 AFP7} SIF2Z] A A

AFP= F22Q ofgo] EAEHH Aol disto] vhefet
HhHeS B 4 Qlo], WSSt JMRof ARSEE Aok &
JA710] wheh B AFPEE2 Aol B = Qleh " W}
ot gAY ol WIg=TE Srkdel whet €% AFPO] A A
A= AR gaste], A4 =4 #& 712 7 ng/mLE B4
FAFL R, >200 ng/mLE AR S AAE7|EOR A4
Shal glom, 53] 7 St A @ AFP7} il 7]
Foo] HAE AS MHEYOR AkS & 5 9k’ AFPE
THAIES ol 9ol w4 &2 whd 1, 18, Al & &
3 A AE A5 4 ok A oz, S8olut A
AIHEE AN AsE B4 AFP B0 9% FAe &
_L;].;]_ 16

AFP A f1%he] o= Attt Ert. fieke] A
A X AFPZ] 7 ng/mL,”® 10 ng/mL,” & 20
ng/mLW 0] ‘_ 7ﬂ X=} 7(—1946‘]— 0:17_7]_ 0] O\:q, 50 ng/mL o]
= SFACE” ok 9z oA AFPO]
gt Ao 24 *i*%‘&bﬂ FdQl =Rt Fo = okl
o} o]t QLo A AFPo] WSSt Mo AREEE A]
oFof] whetba] 2.8-19.0%7HA] Afol7h ' 4= Q1AL Aol A=
AFP7} HAEA] oh=ths AR 27 310] " RIZEel Eo]
ZoA 7 Aol IHEE 10 ng/mL oAl F9-E
AFP A7 1o & HoJstlont, 3% o] Fiof tisfAl=
F7HER1 A7 98 Aolth

AFP A4 919he] Wik koA 6.2-6.3%," YRoA
1.3-5.0%," F3o]| 4] 2.3%," b]ol| A 16%% A== ]
At o]H Aol= IFH @F A Aol= UAANE, Hepuprt
AFPE Z73l= HHo] b2 A-tuitt AFP A4 9199
7150] ZA ke Flo] YUY Aot gh=te] A iRE
dQollA AFPE —i—é Sk 9, gike] 3 Aol E &
A AFP7} A5 11179 dA59] 220 WAoot S

AlgYske] 104%8(93.7 4 Aol A AFP B/ flote] E2AE
g].o]gl_oﬂr/]_S SHA| U & AFPO] A o] vl d At AA}
BA] vlgofju] atel ehxte] Ho| HollA v a&Holet A
ZIE ek o AtollA AFP A 9199 HlE2 4.4% %L,
HA AFET} F Kol E EolA] gl SRR o] FYEol
i3t ofej7} of2] FEolA] grot Fetdn|H A LA7L st
A oo Q90| M2 ke etelr] I AE-
T Q7] wiEell, 1Y @xpellA ¥4 CEA ol¢fox &4
AFP 37} ol 5 gelo] AFP A4 9132 =& 719 1499

ri

ﬂJI

AEE wolE Zlor dddh J127] $fsid= AFP A
7 fidell oA S8 ol E 7= @4 AFPO| A0

Lew DH, et al. AFP Producing Gastric Cancer 333

dfat Aol WAy Aolck

olHe] AFEA AFP B §loe 2710l 7hdlolE 1
ofn] el g7k Lpmchal BIGE], X ol AT A% 1%
A% A ofm] Zbdol 7k WA A9 ek, At Al
o 7ol7h GIolE AT So F e A9@aaelA Tt
Hol7k WAL AFP A4 SIekEe] A9 A3t £ ¢
SRl 72 AFP A4 Sl AN A $lere] wgo] fe
S 3 W% o 7] o B S5 olck shAw
o9 %172 stage IL, A $I9}l4] AFP A4 $I9129] 7
[e)

£ AP W s A7 g 3) 20
b gl SIRIR) A0l AFP A4 SietEel A9 o7t
o Uiith= S HolFqlth= Aol A (Table 6) AFP 4
Qe A ouzb dekar sl

AFP A4 fbo] HFAQ BGgE Kol 7]
A A UA o
9% dl= CD10 3]
CDX9| el #s7} Aol
oh# ZHAI ] AgelRtel A%
WAl c-MET7} AFP A4 oA HIdsHA
Auld c-MET 2]l d4hS Xt §IobAl ol 4
AAIE T A7E Qoh” gkl AFP A4l 714
AFP S AA5t= AAFRIAF AT motif binding factor 1
(ATBF1)7} AFP A3/ I%tolA AgEe] o7] Wiz o= Azt
=, AFP A f1¢to] H5AQ el 5 U 7hsAdol
AAE T Uk E3 TP EF MES AFP Byt ofz}
alpha-1 antitrypsin¥} alpha-1 antichymotrypsing £-H|d}
£ o]zlo] WAAA2E-T} T protease A - ©
o] Z£0Fo] A <Ld(invasiveness)S SFAIA]7]|1 AFPE H X

Fo] ABE AR Ao elA Yok

l

H
H

)

(55|

1o

o

o
>

p

2 =

g
rr
AN o
o2
:‘i

=
H
o[N
1>
tlo
EN
B
ok

A

=k
ofN ofN ox
du o

B
o
R sk 2 orlo
-+
N
N

o
3o o roh Sk

yo
Eoflo pd
e

|

)

S
£

ot
ME

AN
%o rir
=X

ox &
2 c,>~l
flo o I

219 1A B AFPTF Z7HEA) gk B9t 9l
B AFPE Z/FEIQAN SIAIgTo] TR ZRAE HolX)
L 9% glo] AFP I 1% ek FHEE Hol
QUARE FEElojo} B Zo|ek® Eak o] H Fogo] wAH
79, QAT AFP A SIgFe] Alole] e TR F

a3t} 20134, Su S2& 71oF
noma)¥} 7HA|E S (hepatocellular carcinoma)s 78 gt
e YOS 19| (4o AR HU ARP W} g0
F84e A ©f °4—_rL°ﬂ*1 e ’ﬂ%ﬂ‘i 90% ©]4Fo]
E‘i o}eh M oIl ZFAIERES 37% w]Rkof| A,

oKk 1% u|gto]A] AFP HHAB}E M)A <k
49 & Hep Par 1, CK19 W38 A 0]
3} 7k} Aokl FPAIE] £g0] B 4 i &
Foeh 2 AtolAd= AFP A4 919He] 80% ol el
SALL4 gene©o| ¥do] F9lal, 7HAIEYLS] 55% oA

Ao} hepatoid adeno-carci-

ﬂ!l

e

9]
o =

0o ¥Q X
\l

ﬁoﬁ: rL
R R = OPO

Fﬂ\i

F

o)

rH
B o> RO

Vol. 62 No. 6, December 2013



Fol =], ZhAlEG-ge] 2ol e A
AEA] k= Ao] Felo] o], AFP At
el S 91l SALL4 gene] H s}
Exol d S g Ao

o]t ¢I7Lol A stage Illb, Ilcl 2] 79 5 H&E&
ol &Al F4ol HA=dl, 7ol A7t FA 42 AFP
A Y BATE QIS Ao HTof fl9he Akitot
A AT B2 BAEo] Bol EE0 AU Aol W
TE AERe AR AR yolo] e Aol uhE A
&9 Aot FAH R Fofd]= e ARl St
G55 6l AEEC] AeHE 248 Eiled, o= 30

o
A Hl&o] o2 Aol B|¥

.

ol A

L0}

A

AN

=,

A=

-
A

St

o oZ
ok ox
a5

%S
&

£k

o)

(e

2 Ho
o2
rlet
X
2
>
He C
rlo
v &
Y ?E L
= 0 4o

o X
>
=
av]

ofl 2
> 2
o 1o
N
o
r_x,l-ti of
T 0%
o
(L %
A
iy rlr
2 o
> o
[

>

i
o
2
1t
b
i
D
o
ek
2

OO
o
rir ™

=]

oZ,
oX,

Ho

S

1

o

o2

>
ox
ok
ot
i)
>
6
s
rir
o,
)
N

4%
fo
i)
o
>
o2
ot
Q.
-z
2h
=
olo
o
o T
2
O,
rlr
T
=2
N
o,
(o]

—

30

R Te ol Huok
)

S S H oo
o Wl g, b D
rL j—?—' rlr
oo
8
N,
N
=
El
D)
A
-,
[y
iy
i
2
ek
o
>
25|
av]

N
—_

)
%0,
rir
o, &
Ho
i
4
it
o
2
k1
k)
[
X
)

> o2
ok
£
o
2

2
>
2
oM,
Ho
AC)
rH
E3
b
oS
2
o [o}
o
=2
4
r
1o
oz
[o
N3
N
=

ML ek
23]
v
=
)
z
r)’
i)
o,
~
it
2
ok
ok

T,
A=)
2
r o
ot
T:%
E
1=
4>
LR
R

S i)
=
s
<
o
ok
>
9,
Ku)

o,
rE kot
re
-
1o
__)pl_,l
ok
ox
lo
o
%k
4
e,
re U

ok

N
afn
r'El
o
m

_?_l-«(
>
-

© &5
Sl
rln
rlot
B
10
N
)
=2
>
o>
o
o
og
= ol

R d
k=l
% o
o rlor o oflo i -

>

Jlu)
2 o
. ok
2%
i
o
ok

>
kil

o
o\
Ju
1o
~
e
ol
ot
2

S~

i, o
pei)

o Mo
N

o
oX,
°
s
i
rlr

ox

(o]

kA

=

3n!

rln

B

82

(]

9,

5
R

e

=2 ot
ok
o BN
N
o2
2
)
o2t
©
o 1o

%
_\|l_‘
s
o
>
s
£

=
i
=)
r>~1
-
it
b
o,
Rl
4
i

[e]
2 Mo
N
offx
X
N ose
N
8
-
.
x>
=
av)

IRt
rlhﬂ
r\l (o]
o
5
: 5
L -
AN
il o
s
i o
UO
2,

=2

U oo
|o
[l
2
ut)
[e] rﬂ
o,
o
=
[
o
N

I 2 4o t
2
ro,
o
o
4
i
lp‘ -
kU
to
4 A

£ o Hr p J
BN
)

il

it

fo
ok
i)

i
o
i

" o)
i
9,
1)
to
of
ok
o
A
ok

l-

oF
i
o

Mo i

B2 o= X oox o
> Koot Ho ox
s Jo

2 gk
>
4>
R
N
N
N
oo

BN
N
S
H0)
10
2
ok
o
W,
)
)
o
Q.
o
et
g
o
ue Mo
fo
o
ok
s}

-
==

o,

kUt 0%
S
—

9 e o]yl ATeIAl T s]aolA] 20059 193
39 397M WX AR SHE T 2AHHOR 919
=XE

s

[
>
=
d
N

N
—
o
=)

Q
5
—

-

oX o

rO

o,

_i

il
>

of o

o

o x
lo <k
bu xR
o T
o g o
of
el

o £

=

Zrate] 9l
A

[
no o
flo
)
L
ofl
>,

4
>
el

z

o

ot
ry o
)
©
1
.,
0%
i
)
ir
|o
B

O

9
=2
>
ox
N
to ¢

g &
>
clie

2 oz o

=
E
ok
pacs
o
£ o

oXx F‘IE
o 1%
=2
Jo
1o

ok

ok
=,
of%
ok
o
=)
B

r

71 9L FdEelqlt. 22

1
Hz
o
ol

)
>
!

ot
]

o > o
&l
)

B ooz 12

ox. ot

%

I

)

>

&3]

]

)

o

o

° 4o

koo,

ok

o
oo,

o mo M b x

A}
bAoA f-olsH A A
2do)7} 3l of
1 AFP A4 $19F

o
3

o o®
¥0,
xQ,
lo
"

-
o,

i .

o o fo kI do BN

ofm
L
o rlo
M
o o

g2
)
>

d

10 ot

ok

N
_Mrlr

2

O
;
(o]
o
3
rlo
pou)
flo

&

g X
g

o
ox
i)
2L W
N
RS

) -5

1.. —_

ol

o 4

¥0,

x2 32

£

o,

'L

re

-

g orr i
ot
- 01?‘-4

do0 X 2
o

O
)
=2
rk
o
N
ro,
e,
-
N
i)
Fo
ok
i)

[e)

M

Hu

>

=5

v

o
ox,
Hr o
o

=
gt
)
=

] o

)
g}«_|_4_4
oo
T K
oo,

r

X

=

o flo
ot
N
—_

ZPdo] wAEel
8% AFP 57} 37}
AetA Acko] AElol

v

=0

_,d
g A0
b= 50
on. o
—Ho
=2
2 -
i)
TN
o
1o

o
X
o

¢

T

=
ro
o oJ
<
o,
=)
4,
(o]
o,
e
_]E
Ho
ﬂo
2

REFERENCES

1. Harper ME, Dugaiczyk A. Linkage of the evolutionarily-related
serum albumin and alpha-fetoprotein genes within q11-22 of
human chromosome 4. Am J Hum Genet 1983;35:565-572.

2. Fujii H, Ichikawa K, Takagaki T, et al. Genetic evolution of alpha
fetoprotein producing gastric cancer. J Clin Pathol 2003;56:
942-949.

3. Bourreille J, Metayer P, Sauger F, Matray F, Fondimare A. Exi-
stence of alpha feto protein during gastric-origin secondary can-
cer of the liver. Presse Med 1970;78:1277-1278.

4. Bruix J, Sherman M; Practice Guidelines Committee, American
Association for the Study of Liver Diseases. Management of hep-
atocellular carcinoma. Hepatology 2005;42:1208-1236.

5. Karayiannakis AJ, Kakolyris S, Giatromanolaki A, et al. Hepatoid
Adenocarcinoma of the Gallbladder : Case Report and Literature
Review. J Gastrointest Cancer 2011. [Epub ahead of print]

6. Liu Q, Bannan M, Melamed J, Witkin GB, Nonaka D. Two cases
of hepatoid adenocarcinoma of the intestine in association with
inflammatory bowel disease. Histopathology 2007;51:123-
125.

7. Mokrim M, Belbaraka R, Allaoui M, et al. Hepatoid adenocar-
cinoma of the lung: a case report and literature review. J
Gastrointest Cancer 2011. [Epub ahead of print]

8. Liu X, Cheng Y, Sheng W, et al. Clinicopathologic features and
prognostic factors in alpha-fetoprotein-producing gastric can-
cers: analysis of 104 cases. J Surg Oncol 2010;102:249-255.

The Korean Journal of Gastroenterology



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

. Koide N, Nishio A, Igarashi J, Kajikawa S, Adachi W, Amano J.

Alpha-fetoprotein-producing gastric cancer: histochemical ana-
lysis of cell proliferation, apoptosis, and angiogenesis. Am J
Gastroenterol 1999;94:1658-1663.

Joo YH, Jung HY, Kang GH, et al. Clinico-Pathologic Characteri-
stics of the Alpha-fetoprotein Producing Gastric Carcinoma.
Korean J Gastroenterol 2000;36:54-60.

Ishikura H, Fukasawa Y, Ogasawara K, Natori T, Tsukada Y,
Aizawa M. An AFP-producing gastric carcinoma with features of
hepatic differentiation. A case report. Cancer 1985;56:840-
848.

Liu X, Sheng W, Wang Y. An analysis of clinicopathological fea-
tures and prognosis by comparing hepatoid adenocarcinoma of
the stomach with AFP-producing gastric cancer. J Surg Oncol
2012;106:299-303.

Chun H, Kwon SJ. Clinicopathological characteristics of al-
pha-fetoprotein-producing gastric cancer. J Gastric Cancer
2011;11:23-30.

Ramsey WH, Wu GY. Hepatocellular carcinoma: update on diag-
nosis and treatment. Dig Dis 1995;13:81-91.

Stuart KE, Anand AJ, Jenkins RL. Hepatocellular carcinoma in
the United States. Prognostic features, treatment outcome, and
survival. Cancer 1996;77:2217-2222.

Christiansen M, Hggdall CK, Andersen JR, Ngrgaard-Pedersen
B. Alpha-fetoprotein in plasma and serum of healthy adults: pre-
analytical, analytical and biological sources of variation and con-
struction of age-dependent reference intervals. Scand J Clin Lab
Invest 2001;61:205-215.

Uefuji K, Ichikura T, Tamakuma S. Roles of histological findings
and serum AFP levels in the prognosis of AFP-producing gastric
cancers. Jpn J Clin Oncol 1994;24:135-140.

Motoyama T, Aizawa K, Watanabe H, Fukase M, Saito K. Alpha-fe-
toprotein producing gastric carcinomas: a comparative study of
three different subtypes. Acta Pathol Jpn 1993;43:654-661.
Chang YC, Nagasue N, Kohno H, et al. Clinicopathologic features
and long-term results of alpha-fetoprotein-producing gastric
cancer. Am J Gastroenterol 1990;85:1480-1485.

Mclntire KR, Waldmann TA, Moertel CG, Go VL. Serum alpha-fe-
toprotein in patients with neoplasms of the gastrointestinal

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

Lew DH, et al. AFP Producing Gastric Cancer 335

tract. Cancer Res 1975;35:991-996.

Su JS, Chen YT, Wang RC, Wu CY, Lee SW, Lee TY. Clinicopatho-
logical characteristics in the differential diagnosis of hepatoid
adenocarcinoma: a literature review. World J Gastroenterol
2013;19:321-327.

KumashiroY, Yao T, Aishima S, et al. Hepatoid adenocarcinoma
of the stomach: histogenesis and progression in association
with intestinal phenotype. Hum Pathol 2007;38:857-863.
Kaji M, Yonemura Y, Harada S, Liu X, Terada |, Yamamoto H.
Participation of c-met in the progression of human gastric can-
cers: anti-c-met oligonucleotides inhibit proliferation or in-
vasiveness of gastric cancer cells. Cancer Gene Ther 1996;
3:393-404.

Kataoka H, Miura Y, Joh T, et al. Alpha-fetoprotein producing gas-
tric cancer lacks transcription factor ATBF1. Oncogene 2001;
20:869-873.

Jeong SH, Shim HJ, Hwang JE, et al. A case of gastric hepatoid
adenocarcinoma misdiagnosed as an extragonadal germ cell
tumor. Korean J Med 2007;73:107-111.

Kang GH, Kim YI. Hepatoid adenocarcinoma of the stomach: a
pathologic analysis of 14 cases. Korean J Pathol 1994;28:620-
628.

Yong KJ, Gao C, Lim JS, et al. Oncofetal gene SALL4 in aggressive
hepatocellular carcinoma. N Engl J Med 2013;368:2266-2276.
lkeda H, Sato Y, Yoneda N, et al. a-Fetoprotein-producing gastric
carcinoma and combined hepatocellular and cholangiocar-
cinoma show similar morphology but different histogenesis with
respect to SALL4 expression. Hum Pathol 2012;43:1955-1963.
Zhang JF, Shi SS, Shao YF, Zhang HZ. Clinicopathological and
prognostic features of hepatoid adenocarcinoma of the
stomach. Chin Med J (Engl) 2011;124:1470-1476.

Usuba T, Toyama Y, Watanabe K, Kashiwagi H, Yanaga K.
Combination chemotherapy using TS-1, Paclitaxel and cisplatin
for multiple lung metastases from AFP-producing gastric can-
cer: a case report. Hepatogastroenterology 2007;54:1302-
1304.

Inamoto O, Maki A, Araki H, et al. A case of long-term surviving
AFP-producing gastric cancer with liver metastases treated by
three liver resections. Jpn J Gastroenterol Surg 2013;46:7-15.

Vol. 62 No. 6, December 2013



