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Abstract: Objective To analyse the correlation between serum tumor markers, including alpha fetoprotein (AFP), carbohydrate antigen
19-9 (CA19-9), carcinoembryonic antigen (CEA) and CA125, and the pathological characteristics of cholangiocarcinoma (CCA) patients.
Methods A reirospective study was conducted in 359 CCA patients confirmed by pathological examination, enrolled at Beijing YouAn
Hospital, Capital Medical University, from October 2012 to May 2020. The levels of tumor markers including AFP, CA19-9, CEA and
CA125 in fasting serum were detected by electrochemiluminescence immunoassay. The correlation between the tumor markers and patho-
logical characteristics such as pathological type, pathological differentiation, tumor size, tumor location, vascular tumor thrombus and routes
of metastasis was analyzed. Results The abnormal rates of AF'P, CA19-9, CEA and CA125 in CCA patients were 37.5% (116/309), 54.0
(147/272), 27.4% (75/274) and 38.5% (25/65), respectively. The median AFP level in combined hepatocellular—CCA (cHCC—CCA) patients
was higher than that in patients with CCA alone (7.87 ng/mL vs 4.05 ng/mL, P=0.030). The tumors in cHCC—-CCA patients with high level
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of AFP were all located in the liver and showed low differentiation. The abnormality of CA19-9 was higher in patients with CCA alone,

vascular tumor thrombus and tumor diameter = 5 cm (all P<0.05). The proportion of patients with CA19-9 level = 1 000 U/mL was
higher in patients with CCA alone than that in cHCC-CCA patients (15.1% vs 0.0%, P=0.012). In patients with CCA alone and CA19-9

level = 1 000 U/mL, 60.6% of the patients were complicated with vascular tumor thrombus, and 72.7% of the patients had tumor diam-

eters = 5 cm. The abnormal rate of CEA was higher in patients with extrahepatic tumors, vascular tumor thrombus, lymph node metastasis

and peripheral nerve invasion (all <0.05). The abnormal rate of CA125 was higher in patients with vascular tumor thrombus and tumor

diameter = 5 c¢m (both P<0.05). Conclusions The expressions of serum tumor markers including AFP, CA19-9, CEA and CA125 were

closely related to the pathological type, pathological differentiation, tumor size, tumor location, vascular lymph node metastasis and periph—

eral nerve invasion of CCA patients.
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1 #REFE
1.1 HRIFH

[ B B 2012 4F 10 A 2 2020 4F 5 A7EH
HB B B A7 i b s A 22 = e a2 1 2 B 2
DL RE A a8 IE 45 40 ik ok U5 £ 1% CCA 3 359 il
REA: 5 [R5 I A HAD I 0 7 AHERR o B A0 451
2GR (A FEAERIRAE AR A 2 ) S B
HA2EW2, ME A bR A 1Y 38 BGE i T AR U1k
i geR 20 2 Bl 28 K IR 22 G A . 359 45l 100.0% )
AIGHEL AR AR 2RI R PR, 318 B
(188.6% ) A Jihygg s 2R 43 A0 A% B2 A0 e 82 P
276 5] (76.9% ) A7 Wigd /N i) I 5t B 40, 358 4]
(99.9% ) AWE LI HIE, AtRCELH
BB 2 M JE AL A L B B AR B B & H i (2
RS R LL-2021-182-K ).
1.2 MEIE+R
12,1 I M bR SR A R I DB R
HE B2 M AT 7 d 28 I8 I #5147 AFPL CA19-9,
CEA F1 CA125 #10. Ar & P46 0 % Ak 4000
sk, [ as P K Cobas 601 %14 H 3l H {1k 2%
RICHRIESH R G (B IOAF, fEE), WlHln%
[C AFPal (04491742 190V4 ), CA19-9 (11776193
122 V20), CEA (11731629322 V23) Fl CA125 1I
(11776223 322 V17.0) k5] (P RAF, fEE ). £
W 1E {35 Bl . AFP<7 ng/mL, CA19-9<40 U/mlL,
CEA<5 ng/mL, CA125<35 U/mL., Ff 5 & & i,
AFP #; 1 309 5] (86.1% ), CA19-9 ¥ I 272 4
(75.8% ), CEA Kl 274 f4] ( 76.0% ), CA125 Kl
65 %1 (18.1% ).
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RS 20 i ( BAaligd ) FIRT A0 M e — RHAE 40 i g
A CIRAE) ™, HiBR b 41 2140 ook U 1Y
CCA. I iy i B o0 AL AR B2 43 vy . TR ARG 43
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B -3 (glypican 3, GPC-3). ANFAupEFr P EPTIR
( hepatocyte specific antigen ), CD34, ZHifaEH 7
F119 p53 FIKi-67, e 2 41k 27 Rk H e Bl briss
fii 1] BOND-MAX 4> H shZHZL AL ( Leica, 2 )
SER. WEZWI S % (R R M a2 12
Witsms (2015 4ERR)Y 7.

123 R RA RAEMAARRTEEERET 7 d N
FIIEHR MRI, CT. #7A . PET-CT T3l 5 4%
FARSER AL, 5B R BRARANT bR K/ N T
B (Dl RRENIE, 2Rkt apttik
FZM, FRFRHMER) J5, 2 FER <5 em
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K H1 SPSS 19 Geit A HpF BEAT Bl v b 3
HPORHINN B, R £ PRifEZE (x+s)
Foon, A B A ¢ /56 % Kruskal-Wallis J7 25
M s A AR RS A, SR AL (Y oL ]
) M (0, 0;)15F&x, AR HES
# Mann-Whitney U £ % . 315050 RER IS &
Gri) Fon, AL HECR A KR 5K Fisher 4%
Wk R, DL P<0.05 2R A g L.

2 & B
2.1 —MIERER

350 B He b, MR 258 1) (71.9% ), Lotk
101 1] (18.19% );4F#% 16~87 %, (57.3+10.5) %,
FRALH FIE A A AR AR IS R 0 O T b, 2R
Giitae i (4 P>0.05,% 1), AN[FERIERRE
IR LA . MR LR RS . WSS A R
P AR AL 1Y BB AEVE AR W8 7 T LR, =5
TGt #m (¥ P>0.05), AFP, CA19-9, CEA
HICA125 53 3 R 43 5 2k 37.5% (116/309 ), 54.0
(147/272).27.4% ( 75/274 ) F11 38.5% ( 25/65,%% 2 ).

Table 1 Age and gender distribution of cholangiocarcinoma patients with different pathological features

BORE PR (B, o). L
Bk Lok P! PiA Ry (%, xx5) A P1A
P B 43 15 359 258 (71.8) 101 (28.2) 1.942 0.163 0.943 0.346
LERDxE | 317 224 (70.7) 93 (29.3) 57.1+10.6
AU 42 34 (81.0) 8 (19.0) 58.8+9.1
P B AL A 318 232 (73.0) 86 (37.0) 1.166 0.558 1.043 0.593
sk 166 125 (75.3) 41 (24.7) 56.9+10.3
thirfk 115 82 (71.3) 33 (28.7) 56.5+10.3
e 37 25 (67.6) 12 (32.4) 58.4+9.9
JifgeE B AR 276 198 (71.7) 78 (28.3) 0.175 0.676 0.902 0.368
<5 cm 140 102 (72.9) 38 (27.1) 57.1+9.8
=5cm 136 96 (70.6) 40 (29.4) 582+ 105
i yeg {3 & 318 232 (73.0) 86 (27.0) 0.968 0.325 0.144 0.886
i 166 125 (75.3) 41 (24.7) 56.9+10.3
il 152 107 (70.4) 45 (29.6) 56.5 + 10.3
IS 359 258 (71.9) 101 (28.1) 0.006 0.936 1.029 0.304
H 122 88 (72.1) 34 (27.9) 58.2+10.6
Jc 237 170 (71.7) 67 (28.3) 57.0 £ 10.3
WL 358 257 (71.8) 101 (28.2) 0.936 0.333 0.621 0.535
el 114 78 (68.4) 36 (31.6) 56.8+9.5
Jc 244 179 (70.5) 65 (26.6) 57.6+10.9
P20 359 258 (71.9) 101 (28.1) 3.141 0.076 0.253 0.800
B 37 22 (59.5) 15 (40.5) 57.4+10.7
o 322 236 (73.3) 86 (26.7) 57.0+8.7
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Table 2 Distribution of abnormal tumor markers in cholangiocarcinoma patients with different pathological types and degrees of

differentiation (case, %)

9 Bl 4y H Joa BT AL AR E
UL/ B— : - . . .
BEEC paigl IRAH PE MO ok ok ok P PE"  PAH
AFP 309 279
<7 ng/mL 171 (64.2) 22 (52.4) 0.147 82 (543) 80 (72.1) 14 (82.4)  0.003  0.020 0.371
=7 ng/mL 96 (36.0) 20 (47.6) 69 (45.7)  31(279) 3(17.6)
<400 ng/ml 249 (93.3) 36 (85.7) 0.090 138 (91.4) 105(94.6) 16 (94.1) 0323  1.000  1.000
=400 ng/mL 18 (6.7) 6(14.3) 13 (8.6) 6 (5.4) 1(5.9)
CA19-9 272 244
<40 U/mlL, 104 (43.5) 21 (63.6) 0.030 62 (49.6) 44 (44.0) 6 (31.6) 0.403  0.143 0315
=40 U/mL 135 (56.5) 12 (36.4) 63 (50.4) 56 (56.0) 13 (68.4)
<1000 U/mL 203 (84.9) 33(100.0) 0.012 113 (90.4) 79 (79.0) 18 (94.7)  0.016  0.853  0.194
=1 000 U/mL 36 (15.1) 0 (0.0) 12 (9.6) 21 (21.0) 1(53)
CEA 274 0.093 245 0.597 0735 0.550
<5 ng/mL 171 (71.0) 28 (84.8) 91 (72.2) 69 (69.0) 15 (88.9)
=5 ng/mL 70 (29.0) 5 (15.3) 35 (27.8)  31(31.0) 4 (21.1)
CA125 65 0.341 58 0.568 0251  0.529
<35 U/mL 32 (582) 8(80.0) 17 (53.1) 14 (60.9) 3(100.0)
=35 U/mL 23 (41.8) 2(20.0) 15(46.9) 9 (39.1) 0(0.0)

T OAFP: HR&EM ( alpha fetoprotein )3 CA19-9 : BEZE L5 19-9 (car])()hydrate antigen 19-9 ) CEA : 98 W41 5t (car(tinoembryonic

antigen ) 5 M85 vs HAME 5 " RAME vs BEAME 5 © 4K vs B54ME
2.2 IMiE AFP 7KF5 CCA fRIBIHERIX R TE CA19-9 S5 K7 T, K8 4 v /0 s 2
RS RIJT I, RS AFP i 80m T8 (62.7% vs 42.2%, P=0.002 ; 3% 4), IF4hH & T HF

4li 4/ (7.87 ng/mL vs 4.05 ng/mL, P=0.030 ; % 3 ),
TEME B AR, AR A AFP S
L T oMb (45.7% vs 27.9%, P=0.003 ) FlEs
S (45.7% vs 17.6%, P=0.020), 7&K F AFP
LU A it 2 o AL R B T BRI 2 T ka3 (3R 2). AFP
S RN N & TN (39.6% vs 24.1%,
P=0.028 ; £ 4). IRGHTEAKF AFP 3 6 ], Jif
Jeg S50 T JFF P9 L2 P 1 20 R AR A0 5L 43 A1 4
LRI, AFP 38 RAEM I B AR . MR, Ik
A5 M 207w teAs, 2K TEgit
EX (¥ P>0.05, £5).
2.3 IMiEF CA19-9 KFE 5 CCA RERFIEMXR
CA19-9 /KRy rh AL B E s atizh . KRR (i
B E =5 em), AN, A MBI, A ke
R KA M 2 RIL R B Th R (4 P<0.01,
% 3). BHEE LR B A R, CA19-9 K-

W2 (76.3% vs 47.8%, P<0.01), A Il 459 H 24
TI MR (65.2% vs 48.3%, P=0.017 ; % 5),
AWE B R T oM E S5 B A (64.9% vs
48.9%, P=0.011), M&ZI04 & T LA RILH
(83.9% vs 50.2%, P<0.01). {H 2, CA19-9 5%
RAEAE IR o3 AL TR E B CCA B P ILER, mivK
- CA19-9 (=1 000 U/mL) 78044 v o b i
i (21.0%), = AR 9.6%, 27 HA%
JFE X (P=0.016 ), TRATRE -5 4M AL 058,
AZEF TSI FE XL (P>0.05, £2).
2.4 IiEF CEA KFEE CCA REBIFMEHX R

CEA 7K H (37 B8 B SR AR AN ) B4 78 o B
SAACRREE . MR EAR . MREALE . MRS . e
ERERL FIPh 20 CCA BF e, 2 5WT
SiiteEE L (¥ P>0.05, % 3), [H CEA 5% R
Ji g 5 T E A s TN (40.7% vs 24.4%,

BT EmEaS, HEZRLGITFE L (P>0.05),  P=0.014; £ 4), [FRESHIMEwEE. KESEHER
CA19-9 o RAE i b & TR G4 (56.5% vs WAZIZIEH CEA S 2Tt (3 P<0.05, #5).

36.4%, P=0.030); E7/KF CA19-9 ( =1 000 U/mL)
£k | Fraligl (15.1% vs 0.0%, P=0.012;3% 2 ),

2.5 ImiE CA125 K5 CCA fRIEBFMEHI X &R
CA125 /K B Ae s aligl] . KRR gl Fil ey
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Table 3 Expression of tumor markers in cholangiocarcinoma patients with different pathological features [M(Q,, O5)]

AFP CA19-9 CEA CA125
PRI
AFP (ng/mL) PAY CA19-9 (U/mL) P A CEA (ng/mL) PAY CA125 (U/mL) P
JRHRLS TR 0.030 0.004 0.450 0.010
gl 4.05 (2.41,19.37) 60.00 (17.11,306.30) 3.03 (1.69,5.75) 25.12 (13.95,73.64)
RAEH 7.87 (2.87,206.48 ) 22.08 (11.81,52.66) 271 (1.62,4.35) 13.60 (9.59,17.75)
ST L A AR 0.091 0.242 0.938 0.430
534k 4.60 (2.50,54.6) 40.26 (13.30,218.50) 3.07 (1.66,5.98) 32.70 (10.46,97.05)
ot 3.60 (2.50,10.93) 67.10 (16.51,526.80 ) 2.94 (1.77,5.97) 19.59 (13.95,62.55)
[t 3.78 (2.07,5.47) 105.20 (30.74,248.75 ) 3.14 (2.37,5.04) 17.25 (13.39,24.01)
Jigs B A2 0.739 0.006 0.217 0.006
<5 em 4.08 (2.53,17.00) 2829 (13.15,116.23) 3.03 (1.69,4.96) 17.75 (9.76,29.92 )
=5cm 430 (2.49,20.75) 63.44 (19.05,321.50) 2.94 (1.82,7.61) 32.70 (16.39,73.68 )
Jiv g 7 0.131 <0.01 0.161 0.299
T 459 (2.48,27.00) 38.05 (13.81,170.75) 2.80 (1.69,4.94) 20.57 (12.33,67.67)
b 347 (2.44,6.84) 162.60 (51.18, 1 000.00 ) 3.48 (1.79,6.24) 32.66 (17.60, 85.37 )
M 0.362 0.003 0.150 0.021
H 4.86 (2.40,44.00 ) 103.80 (23.96, 483.00 ) 3.08 (1.87,7.94) 44.47 (13.53,163.00)
I 4.05 (2.48,15.09) 37.08 (13.82,179.00) 2.94 (1.62,4.84) 19.53 (11.89,43.00)
Nk 0.115 0.003 0.125 0.176
i 4.60 (2.95,17.31) 88.81 (27.70,323.00) 3.05 (1.69,7.86) 32.66 (19.31,77.12)
I 3.73 (2.19,25.95) 36.00 (12.95,204.50) 2.90 (1.69,4.73) 19.09 (11.38,47.85)
AL 0.172 <0.01 0.056 0.456
el 3.29 (2.27,10.67) 344.70 (132.00, 1 000.00 ) 455 (1.82,10.12) 10.07 (6.86,119.50)
J 430 (2.49,30.82) 40.00 (15.88,179.00) 2.88 (1.69,5.05) 20.78 (12.63,70.64 )
H AFP: R E A (alpha fetoprotein ) 5 CA19-9 : HZEHLJE 19-9 ( carbohydrate antigen 19-9 ) ; CEA : 38 L HL JiL ( carcinoembryonic
antigen )

R4 PREREY SR AN E R B AR SO AR AR B R A (1, %)

Table 4 Distribution of abnormal tumor markers in cholangiocarcinoma patients with different tumor diameters and location (case, %)

. JigRs B AR i B
JiRE bR - -
S <5cm =5cm P1H B A S5 P{A
AFP 258 0.672 298 0.028
<7 ng/mL, 83 (64.8) 81 (62.3) 145 (60.4) 44 (759)
=7 ng/ml 45 (35.2) 49 (37.7) 95 (39.6) 14 (24.1)
CA19-9 226 0.002 262 <0.01
<40 U/mlL, 67 (57.8) 41 (37.3) 106 (52.2) 14 (23.7)
=40 U/mlL 49 (422) 69 (62.7) 97 (47.8) 45 (76.3)
CEA 226 0.154 264 0.014
<5 ng/ml, 87 (75.0) 73 (66.4) 155 (75.6) 35 (59.3)
=5 ng/ml, 29 (25.0) 37 (33.6) 50 (24.4) 24 (40.7)
CA125 47 0.003 62 0.631
<35 U/mL 18 (85.7) 12 (46.2) 29 (63.0) 9 (56.3)
=35 U/mL 3(143) 14 (53.8) 17 (37.0) 7 (43.8)

* AFP: HEEH (alpha fetoprotein ) ; CA19-9 : B P 19-9 ( carbohydrate antigen 19-9 ) ; CEA : 9o IR Pt i ( carcinoembryonic

antigen )
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Table S Distribution of abnormal tumor markers in cholangiocarcinoma patients with different metastatic pathways (case, %)

MR AR M LLEE RS LE o
g P1H H x PAH l s PAH
AFP 309 0.135 0.381 0.883
<7 ng/mL 62 (56.9) 131 (65.5) 65 (61.3) 128 (63.1) 21 (63.6) 172 (62.3)
=7 ng/mL 47 (43.1) 69 (345) 41 (38.7) 75(36.9) 12 (36.4) 104 (37.7)
CA19-9 272 0.017 0.011 <0.01
<40 U/mL 32 (34.8) 93 (51.7) 34 (35.1) 91 (51.1) 5(16.1) 120 (49.8)
=40 U/mL 60 (65.2) 87 (483) 63 (64.9) 84 (489) 26 (83.9) 121 (50.2)
CEA 274 0.049 0.017 0.005
<5 ng/mL 60 (65.2) 139 (76.4) 62 (63.9) 137 (77.4) 16 (51.6) 183 (75.3)
=5 ng/mL 32 (34.8) 43(23.6) 35 (36.1) 40 (22.6) 15 (48.4) 60 (24.7)
CA125 65 0.032 0.407 0.477
<35 U/mL 9 (42.9) 31 (70.5) 12 (545) 28 (65.1) 5(83.3) 35 (59.3)
=35 U/mL 12 (57.1) 13 (295) 10 (455) 15 (34.9) 1(16.7) 24 (40.7)

T AFP . WG # 1 Calpha fetoprotein ) ; CA19-9 : BE2EHi il 19-9 ( carbohydrate antigen 19-9 ) ; CEA : J& IR L)L ( carcinoembryonic

antigen )

M A gl h X% (3 P<0.05, #3). Haig]
CAI25 S RA & TR GBS, HEERT
it & L (41.8% vs 20.0%, P=0.341; % 2).
TE CA125 58 5, KM 4 T/ b Jjg 41
(53.8% vs 14.3%, P=0.003 ; 3% 4), A I 5 % 1
Him TRIMAA R (57.1% vs 29.5%, P=0.032 ;
#5). HZ, CA125 S50 RAE AR I L AR
JfRE AL K L ZE R RS R AR A0 CCA B E
[b#s, ZRHTGITFE L (B P>0.05; £2, 4
5.
3 3 i

M F CCA B3 &9 i JC R S A I AR AR
IRAE, PR I2 O T 2 2% 40 B 2 1 2 W,
FLI PR L i g 4l 2 ) SR I A LA TROE, 33012
Wi RME, TR, CCA B3 5 T RSB
IR s, e T R AR I B . R EL LS R AR AN
JA Bt &R EAE R T AR B, HI RS
BRI —F A B2 WiiEbs, DIH &R,
BIFTR A O H, FENG IR BAF 82 M . AHE
FELEIAY 4 Fp iR bR 4 AFP, CA19-9, CEA Al
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