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Clinical Epidemiological Study of Gastroenteropancreatic

Neuroendocrine Carcinoma in China,2001—2010
YANG Xiao-ran,YANG Huan,YAN Hui-jiao,JIANG Li-ming,SHI Su-sheng, YIHE-
BALI-Chi,FAN Jin-hu,QIAO You-lin

(National Cancer Center/National Clinical Research Center for Cancer/Cancer Hospital,Chinese A-
cademy of Medical Sciences and Peking Union Medical College,Beijing 100021, China)

Abstract: [Purpose] To investigate clinical epidemiological feature of gastroenteropancreatic neu-
roendocrine carcinoma (GEP-NEC) in China. [Methods] This was a hospital-based , nation-wide , and
multi-center 10-year(2001—2010) retrospective study.The medical records were reclassified according
to the 2010 WHO classification of gastrointestinal tumors,and patients pathologically diagnosed as
GEP-NEC and patients with gastroenteropancreatic neuroendocrine tumors(GEP-NET) were included in
the analysis.The data of demographic information,potential risk factors,features of clinical diagnosis
and treatment were collected;and the differences in clinical characteristics,imaging findings, patho-
logical results and treatment methods were compared between patients with GEP-NEC and GEP-NET.
[Results ] There were 479 cases of GEP-NEC,and the stomach was most involved organ(66.6% ,319/
479),followed by rectum (11.3% ,54/479) and pancreas (8.4% ,40/479). Compared with GEP-NET,
GEP-NEC was more prevalent in the elderly,male,and those with a history of smoking (P<0.001). The
case number of GEP-NEC showed continued increase. Compared with GEP-NET patients, there was a
higher proportion of GEP-NEC patients with malignant features such as intravascular thrombosis,
nerve infiltration,necrosis (P<0.05),and a greater proportion of GEP-NEC with local infiltration or
distant metastasis at diagnosis (P<0.001),o0nly 24.2% of GEP-NEC were confined to the primary site.
88.1% of GEP-NEC received open surgery,and the proportion of patients receiving chemotherapy was
higher than that of NET (P<0.001). [Conclusion |The number of GEP-NEC cases in China has been
increasing and the majority were local invasion or metastatic at diagnosis. For rare and highly hetero-
geneous tumors like GEP-NEC ,more clinical epidemiological studies are needed to provide evidence
for early diagnosis and treatment.

Key words:gastroenteropancreatic neuroendocrine carcinoma ;retrospective analysis ; multi-center;
clinical epidemiology ; digestive system tumor
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P25 N 43U (neuroendocrine neoplasms, NEN)
Je—JRIE T T A0 RENE 7 A A2 Wi I A/l 22
IRECR B MR, T R A T B 2 A BRI S, Hoh
LA % i7] H% ?qf‘ z lj‘] ﬁ’ W E“F 9?‘-’? (gastroenteropancreatic
neuroendocrine neoplasm,GEP-NEN) iz 24 & UL, &
Lt 709%™, B2 AR 840, % 15 SEER $#s 8 o ow
AR W bR AL & % i 1973 4F 1.09/10 J7 B T F)
2012 4 6.98/10 J3 P ARH 2010 4F it T4 41 41
(WHO) H AL 18 i 5> JE b1, GEP-NEN 4245 731t
E ﬁ? El"] % i7i] Hﬁ TEF' % Ij\] ﬁ:r\ W TE—? (gastroenteropancreatic
neuroendocrine tumor, GEP-NET) #1434k 22 19 8 1% iR
Y R (gastroenteropancreatic neuroendocrine
carcinoma , GEP-NEC) " #1%f GEP-NET, GEP-NEC
o T o 2e AR AR IEE , B2 W IR ME , 512 I 2 0
JRy TR AN A Ab e A TR 2250, (RIS IR R AR A AR
K, HGAT S G RRAE LR B A R A H BT T

KB E S )(GB 11643-1999) , /1 [ J& K & 7y iE5
T B 55— o7 G A 36 8 A H A b I i A L D v
B o A AKX 1 A4S 1A RAEILH X,
2 RFEARIHIX 3 AURAE AR X 4 AR PR IX
SACEVIRIHLIX 6 {RRVEILHIX , 7R3 TR MG
s, FRATX T R[] H A H Y GEP-NEC i &
) Fie R B AT 9 B A A B - A B H I AE 2001
AE 1A 1 HZE 2010 4F 12 A 31 H 2208 ;99 A% 64
SR EIZ Wk GEP-NEN ;9 6155 B 58 38 . £ % GEP-NEN
FRWEFEC & T 2017 4EEAT 7l 0 ASCHRE
2010 4 WHO 5 1k 18 i 988 53 28 bk o 5587 IH 28 GEP-
NEN 9 22 Bk, % I v A7 B aff o 38 53 95 HL 9t B8 12
Wi GEP-NEC 8 35 i I R 39 47 9 27 FR AE 64T TR A
WESE 5 A, WF 98 R B 26 &1 UL I 1 (Figure 1),
FE2 b v ] 2 R A e b e s o 10 3 22 B s AL U
HFA XN B E RN EEBAEGE, WHiET

B2 RBEAS (22 KR (8] 5 R Y

H ] e AR A 2 Bl

31 provinces/municipalities/
autonomous regions

ASBIFFE i — T T R g #) 4 [

Stratified sampling

2 0 10 A7 I PR AT 2 [l JBsT 4k

‘ 7 geographical regions ‘

W5, B 10 41§ [ GEP-
NEC WA I R R AR, T

Convenience sampling

‘ 2~3 representative cities ‘

i v [ A [5] Hb IX. GEP-NEC 19 1ifs &
WATIR R, M EE AL TR 7 R4

Convenience sampling

DEACISWERSS AR 3PS
PR st 245, Sy il )5 A

2~3 grade A hospitals(general
hospitals or cancer hospitals)

General administrative
information ;

P s S A 2 i HlE L TR R

Demographic characteristics
and possible risk factors;

Quality control

X BN AL

Clinical features;

1 #REHIZE

Quality control

Data of all patients with GEP-NEN from < | Results of imaging tests
=]
2001 to 2010 were collected Treatment approaches ;
Pathological characteristics;
Diagnosis and treatment cost
information ;
Data entry and verification Immunohistochemical results
Data analysis \(| of biomarker tests

11 #HRERKERGIMANIRE

ABIFFE S — T A T R g #) 4 [

A total 2010 cases of GEP-NEN confirmed
by pathology were included

Z s 10 4E (2001—2010 4F ) [1] Ji5
PG R AT IR A R AT . K

ST

Bl 4 HRAZ e A7 B DX 2T 1 4 53 L

534 cases

No definite pathological grade

GEP-NEN with definite pathological
grade 1476 cases

AKX, BRI AR —FK
BBl — R A ERE, ¥ —H %
BBt , B4 R R MR BT R
PR , B B 56 4, nl g
AT, AR 1999 4F [FH Fbp (A

N

‘ GEP-NET 997 cases ‘ ’ GEP-NEC 479 cases

Figure 1 Technical route of the research
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B B3 ) R AR
12 HEUERREES

95 Bl B4 5 2% (case report form , CRF) i H [E
B 2Rl B R BE B A TR A F s = 0, &b
P 2 B} o B b 9 B2 ¢ GEP-NEN £ 22 RH2 6 [ BB
HOE IR, WU S & A AT L,
I R 5 2B A B CRIF X695 (9 20 4740 3% 1 44 244 M B3 i
AN G (B PRIFFE -+ ) B SR i CRF 5 B A
EpiData 3048, I8 8 M1 & 45 v B B 22 B b
96 B= B BE AL B AL A TR A B A, Bl
N G BEHLIH IO T 5% B AT A% , B DR IS i
ELSPEFIUMERAE
1.3 SritZaeE

2 AR T R AR i 22 R, AR
SRR G AR AT AR L 12 WA 00 5 905 B B50RE 56 3
K PR PR G B0, e 2 750 7 2 (] 22 57 L AR
tRE S, AR R AR O R L A R £ 4y A
IR BRURE 55, BT A B A BT 3 A
SAS9.4 I, P<0.05 h R AL E XL,

/N GEP-NEC & B i, JLHE NEC 15
P b 82.4%(263/319), B & T H NET 41 (P<
0.001), %t GEP-NET, A W 46 s A1k 5 i GEP-
NEC H# &1 £ (P<0.001, P=0.0254)
22 KRFEBRHIES T

2001—2010 4F ,GEP-NEC. 5 {51 50 52 5 22 34 i 11
% (R=0.880,P=0.01) (Figure 2), #4i GEP-NEC
H B S, 152 231 ] GEP-NEC [ 35 1 i 2E Hb
5B, fedb A8 thrg ARdE PEdE PR 6 IR
DX PR B8 % Dt 7 7 EEfss 0 UL IR 3 (Figure 3) o H:
il NEC 5 R 3 AN K IXO2 4L padt B 7R,
23 IARRIM FEE2EERIGKRFIEFE

479 5] GEP-NEC [ &, Hyge b i AL
7.1% (34/479) , & VLAE RN IE IR A WS I fif il i
15 W 5 i A AR S AR R S M IR AR G R e
FBUE 2 T CT B8 H 5 MBS #E LR A5 A
) GEP-NEC 1, FH% 8835 o Ll i 94% (Table 2)

Table 1 Basic characteristics and potential risk factors of

GEP-NEN patients[N(%)]

2 # R

21 AEOIERER

AW A 2001—2010 4E3E 23 5 15 B
2010 9% #L A2 5 GEP-NEN g3 Hf Ay
B W 95 B 4> 2% GEP-NEN %3k 1476 ], AR
i WHO2010 78 £k 38 i g 43 2545 1, 479 15 &
H (32.5% ,479/1476) 12 Wi 1 GEP-NEC, H: h
150 i [ 254 K B, 329 15k [ g 2 B

GEP-NEC i 98 J5i & ¥ £ 20 5 A B
(66.6% ,319/479) . W (11.3%,54/479) | Jik Ji
(8.4% ,40/479) S HAth &R A7 (13.8% ,66/479)
BH YR (57.6+12.8) % |, T GEP-NET
B HE[(50.5+13.5) %, P<0.001], A 1122 55 kL
TEULZE 1(Table 1), BF AR,
22 AR, H R4 N 4 W (neuroen-
docrine carcinoma,NEC)F-1 60.3 % | # %} &
128 N 43 W (neuroendocrine tumor, NET) B

Variable GEP-NET  GEP-NEC P
Age at diagnosis(years,x+s) 50.5+13.5 57.6+12.8 <0.001
Gender 997(100.0)  479(100.0)
Male 538(54.0)  352(73.5) <0.001
Female 459(46.0)  127(26.5)
Region 956(100.0)  450(100.0)
Rural 694(72.6)  226(50.2) <0.001
Uthan 262(27.4)  224(49.8)
Education level 238(100.0)  97(100.0)
Below middle school 80(33.6) 35(36.1) 0.6660
Middle school or above 158(66.4) 62(63.9)
Body mass index 609(100.0) 287(100.0)
Underweight(< 18.49kg/m’) 39(6.4) 22(7.7)
Normal weight(18.50~24.99kg/m?) 263(43.2)  154(53.7) 0.001
Overweight(25.00~29.99kg/m?) 209(34.3) 93(32.4)
Obese(=30.00kg/m?) 98(16.1) 18(6.3)
Tumor family history 933(100.0) 463(100.0)
No 892(95.6)  439(94.8) 0.5100
Yes 414.4)  24(5.2)
Smoking status 900(100.0)  462(100.0)
Smoker 237(26.3)  163(35.3) 0.0006
Non-smoker 663(73.7)  299(64.7)
Alcohol drinking status 897(100.0) 459(100.0)
Drinker 190(21.2)  122(26.6) 0.0254
Non-drinker 707(78.8)  337(73.4)

FAEK (P=0.0037) , B4 7 B 2, R NEC
KIFAERAL 1 48.0 % ,/NT 40 % 11 g i
NEC #2310 %, 4 1 25.0%(10/40) ., BF5E 5

N

Notes : GEP-NET'; gastroenteropancreatic neuroendocrine tumor; GEP-NEC ; gastroen-
teropancreatic neuroendocrine carcinoma;* ;comparison between GEP-NET and
GEP-NEC, using Student’s t test for age at diagnosis, rank sum test for body mass
index, and Chi-square test for the rest
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(88.1% ,422/479), it & T GEP-
NET(P<0.001), 39.0%(187/479)
HRMT BT A0 R
AEYNBYT BB IR YT SORT
AEH /N, FEILER 3(Table 3),

AW 5 o b E A KX
GEP-NEC % 9 10 4F Iifi IR i 17 %
2EBCHE WO | 4 Y B DY T Ji T
XS R S BT A DL R R B
T " E GEP-NEC #1K & 9% X 1216
THL

KA — 15 NEN o] Jii 1 5F 5%
8 NEC 35 76 NEN 5 [t
320%™, N A A E — B ) BE B
GEP-NEN 0 il 58 45 2R 87,
NEC # % 7£ NEN 1 5 ¥ 33.2%,
Wizt 15.9% % E i db§5 5% A
WF 5% 99 A A B o 5 28 4 4 GEP-
NEN & # 1476 5,479 62 Wi 4
GEP-NEC, {5 [t 32.5% , 5 ij i #F
FEER—, AR5 479 #] GEP-
NEC ## H{¢ 150 % H &5 A =

1001
90r
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=
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Figure 2 Number of GEP-NEC diagnosed from 2001 to 2010
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Figure 3 Distribution of GEP-NEC in different geographical regions

Be . o3 #ral BE R A B SE )2 NEC
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FL UL B NEC BRF AT T CT Gk 4, U
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£, 245 5] GEP-NEC B35 #4177 &gk 4, H
PHE 54 5 HE 64.9% (159/245) , i3 & T GEP-NET
(P=0.0036) ., #1d 400 ] GEP-NEC 5 B 4f 5 o
TR T WK MRS . R0 IR
fiE, LA £ 25 7 L34 e 28 T GEP-NET (P<0.001,
P=0.0251,P<0.001) ,GEP-NEC 431k 2% {2 28 , A
4 GEP-NET, 12 Wi i} €. & A5 Jm) #0121 sl bk 2 45 12
(58.1% ,269/463 ) Lk K 37t 4b 5% 7% (17.7% ,82/463 ) 11
B T (P<0.001) .
24 BITAR

91.6%(439/479) ) GEP-NEC & #4177 IF ik
K, BWEETRHNETFR, HUIFRAFR N E
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Table 2 Clinical and pathological characteristics of patients with GEP-NEN

I MK 25 S W TR

Variable

GEP-NET*
(n=997)(%)

GEP-NEC™

p Jb vadE AR = AKX
(n=479)(%)

Imaging diagnosis

Positive in endoscopic ultrasonography
Positive in transabdominal ultrasound

Positive in CT scan

Positive in magnetic resonance imaging

Positive in endoscopy
Pathology characteristics

Intravascular tumor thrombus positive

Perineural invasion positive

Necrosis positive

Neuron-specific enolase positive

S-100 positive
Tumor classification
Local

Regional(lymph node invasion or local invasion)

Distant metastasis

160/170(94.1)
355/656(54.1)
545/624(87.3)

92/102(90.2)
418/428(97.7)

75/707(10.6)
30/704(4.3)
37/711(5.2)
295/345(85.5)
66/125(52.8)

670/951(70.5)
180/951(18.9)
101/951(10.6)

i, X5 E

27/28(96.4) 0.6208 A& DX 43 A AH X — 2 12T
159/245(64.9) 0.0036 [ i A< f 55 5 . F NEC
291/308(94.5)  0.0007 e
32/32(100.0)  0.0656 TEBAE . TN
227/234(97.0) 06105 B NEC 4 # % 1 60.3
% HXE NET B OM4E K
99/411(24.1)  <0.001 o
30/404(7.4) 0.0251 (P=0.0037). 319 i H
66/407(16.2) <0.001 NEC # & B¢ 263 ),
102/154(66.2) <0.001 | vy 89 40, GRS T
12/5024.0) <0.001
<«0.001 H NET H (P<0.001),%5
112/463(24.2) i [ 2 Kim %5 PR
269/463(58.1) — g 1T A R EE b
82/463(17.7)

2009 4 11 H % 2016 4

Notes : GEP-NET : gastroenteropancreatic neuroendocrine tumor; GEP-NEC:; gastroenteropancreatic neuroendocrine

carcinoma;* :number of positive patients / total number of patients participating in the examination or evalua-

6 H M Wimm 73 6§

tion(percentage of positive patients);*:comparison between GEP-NET and GEP-NEC using Chi-square test

Table 3 Surgery and other therapy information of GEP-NEN

GEP-NET

GEP-NEC

Variable (a=997)N(%)] (a=479) N@)]  ©
Surgery type
Radical surgery 868(87.1) 415(86.6)
Palliative surgery 52(5.2) 29(6.1) 0.154
No surgery 29(2.9) 21(4.4)
Unknow 48(4.8) 14(2.9)
Surgery method
Open surgery 695(69.7) 422(88.1)
Laparoscopic surgery 50(5.0) 16(3.3)
Endoscopic surgery 114(11.4) 1(0.2) <0.001
No surgery 29(2.9) 21(4.4)
Unknow 109(10.9) 19(4.0)
Chemotherapy
No 852(85.5) 280(58.5)
Yes 120(12.0) 187(39.0) <0.001
Unknow 25(2.5) 12(2.5)
Biotherapy
No 872(87.5) 460(96.6)
Yes 103(10.3) 16(3.3) <0.001
Unknow 22(2.2) 3(0.6)
Target therapy
No 971(97.4) 468(97.7)
Yes 7(0.7) 3(0.6) 0.938
Unknow 19(1.9) 8(1.7)
Radiotherapy
No 965(96.8) 460(96.0)
Yes 20(2.0) 18(3.8) 0.023
Unknow 12(1.2) 1(0.2)

Notes : GEP-NET ; gastroenteropancreatic

neuroendocrine tumor; GEP-NEC,

gastroenteropancreatic neuroendocrine carcinoma;* ;using Chi-square test

% K

NEC &3, P34 1%
60.3 %, HPES58 B, & 5% 79.45%, Lkl
3.81:1M i LA — %,
WF5E % B 10 4F 8] GEP-NEC 5 141 B2 4F 14
. 58 NEC LA EAR, IR NEC 5
AR Y R AR AL OF 4 48.0 X /T 40
2 EFE 10 ], 5 FE 25.0% (10/40) , 546 [F 27 # i)
B NEC IR I, 0 & T rh i 4E — 200,
Bl = 5 VI PR 3R BN S AR 22 R 1,479 6] GEP-
NEC o 12 B & A G b 5% % 0 5 17.7% (82/
463), . % & F GEP-NET(P<0.001),
F A E WML E #E GEP-NEN 3R97
77 3, R ME— T RRIA A F B EX T R
M NEC B, BEMHFREGHI, HAE
NET #H 6 ,NEC 40K P52 3R AR . H AR
— T 25 vfvaCs [l B A 5 R F A BV E RS 1Y
JHE R NEC , A A b 3 % 18 i oe g
A 46 BlHIE NEC 835, 70 WA BT RA Toks
BFARAMIETFTRA SR EM, LA X%, T
RAHIEFARABDAAF(0S) E R LG 4E
M (P=0.018 1 P=0.022)"" FAh—T1E] A4 1
K& B R 1183 4l GEP-NEN [=] Jii 1 fff 5% &k
7w, WEMET RIS T 114 ) GEP-NEC # %4 3k
%5(P=0.046), 1E#& AN Rzt 75 Hh 41 81 2 2= R T BA
AT NEC fB 35 4 1 VAL BV RO % | 298 £ 1K Mg

%@ A7 2021 %% 30 £% 1 8 China Cancer,2021,Vol.30,No.1



Gufar PR RS M RS E , LA S AR 25 AR X 452 48 1)
A B R AR o S ARSI Y 479 191 GEP-
NEC HE& 1 ,91.6%(439/479) B B & P47 T F R
Mk TFRNEGE T FAR, HUFFBXFARNE
(88.1%,422/479) , it 7 T GEP-NET(P<0.001) , #£47
FARMBE WHIE K, BEHFT T 2% R E
YR R G S A SRR R 5 R | N EB o R S E AT 7
AIGHFIZ B E A —E LR,

ZWF5E GEP-NEC £ 11,39.0% (187/479 )% H
T 4B 4b)7 , el GEP-NET(P<0.001) , HA4~
SRR T AWaI7 BBIEYT ST . 1T GEP-
NEC 5/h4iJfififi%E  (small cell lung cancer,SCLC)H.
A AL B4 1 DR B AFRRAE 5 W3 A R Ki-67 $5 %K
DL B 28 e S e 0 T T R P B 2R A T R PR R
K HFTZ RS SCLC AR #EiA 7 — i A 35 1K
FEIATT RN LAEA Ry SRl 0 A7 7 S0, gz R AE AR
1R 1Al A0 PR 56, R T 88 1) YR T | s
RIS SR,

R GAFAE— 2 R BRI, e an s o 1 R AE 1)
ST STHE . A ESMIFR SR R ,NEN G3 &
PD-L1 ik [HMER 31.6%, F¢3l#E GEP-NEC 1 PD-
L1 £k 5#F NET G3, 47 NEC 524300 H R ih
SR T HLS R 2R, T LA G AT S I bt
R, oy F B RUKOT T i 93 A W 2 R AT, A
M Rl FaRyT KB E B ARG 1275,
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