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Abstract

Key words

Background and Aims: Cholangiocarcinoma is insidious in its clinical onset, its early detection is difficult,
and many patients are at an advanced stage at the time of diagnosis, thus lose the chance of radical treatment.
Therefore, the search for a new biomarker for early diagnosis and prediction of treatment efficacy and prognosis
of cholangiocarcinoma is of great importance. The tumor type M2 pyruvate kinase (TuM2-PK) To investigate
the value of serum tumor type M2 pyruvate kinase is a tumor biomarker discovered in recent years, and may be
associated with a variety of tumors. This study was conducted to investigate the change in serum TuM2-PK level
in cholangiocarcinoma patients and its diagnostic value for cholangiocarcinoma.

Methods: The serum TuM2-PK levels in 54 patients with cholangiocarcinoma, 32 patients with bile duct stones and
25 subjects undergoing health maintenance examination were compared. Using TuM2-PK>15 U/mL as the positive
standard, the relations of positive rate of the serum TuM2-PK with clinical factors of the cholangiocarcinoma
patients were analyzed. The diagnostic efficacy of the serum TuM2-PK level for cholangiocarcinoma was
determined by using ROC curve analysis, which was compared with that of CA19-9. Finally, the pre- and
postoperative changes in serum TuM2-PK level in cholangiocarcinoma patients and patients with bile duct stones
as well as in cholangiocarcinoma patients undergoing radical operation or palliative operation were respectively
compared.

Results: The serum TuM2-PK level in cholangiocarcinoma patients was significantly higher than that in
patients with bile duct stones or healthy individuals (both P<0.05), while it showed no significant difference
between the latter two groups (P>0.05). The positive rate of TuM2-PK in the cholangiocarcinoma patients
was significantly associated with the degree of tumor differentiation, lymph node metastasis and clinical TNM
stage (all P<0.05). The AUC value of serum TuM2-PK for diagnosis of cholangiocarcinoma was 0.781, with
a sensitivity of 84.81% and a specificity of 80.00%, and the sensitivity and specificity of serum CA19-9 for
diagnosis of cholangiocarcinoma were 79.63% and 84.00. The sensitivity was increased but the specificity was
decreased by their combined examination. The serum TuM2-PK level was significantly reduced after surgery
than that before surgery in cholangiocarcinoma patients (P<0.05), but showed no significant difference in
patients with bile duct stones before and after surgery (P>0.05); in cholangiocarcinoma patients, the serum
TuM2-PK level was significantly reduced after surgery than that before surgery in cases undergoing radical
surgery (P<0.05), but showed no significant change in those undergoing palliative surgery before and after
surgery (P>0.05).

Conclusion: The serum TuM2-PK level is increased in cholangiocarcinoma patients, and its level is closely
related to the tumor progression and treatment efficacy. So, it has certain value in early diagnosis and estimation of
treatment effect and prognosis for cholangiocarcinoma.

Bile Duct Neoplasms/diag; Pyruvate Kinase; Biomarkers, Tumor
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YEH20124E9 H —20174E10 A 76 [ A R fig
S L — BR B 58 AP BRI 1 5 4491 IR A
B, o, B3#, L23f]; Fi38~82%,
AR 625, AR >60% #2901, Tk <608 #H
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<2 em#FH2500, ME>2 em#F 2040 ; B HAEE
2461, R BIIRE FEI0B]; A LRI 2241,
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PREE2000 s AWk L5 F 2501, ok 455
F2901; 1~11A384], TII~TVIA16M6], 544 E
FTFERIGIT, RETYERATHIT . ALIT 8RR IT
S BRYY, Hoh IR E T R4361) (HFITER AR
FERIB 190, MRIGHER - 4R YR AR 2441 ) |
W BT ARLE (MY Gef, METEL A
561) o B0 )3 A B 04 25 1 /s 324, B
186, Ze14fl; Fi#38~72% o BEMLFH L [R] I 174
AR & 2501 % B4, B1s6, Z1ofl; Fid
36~75%, YJTCMIRE RS o 3L ) B AR % L 1)
P22 5 g it2: 3 L (#P>0.05)
1.2 IRARE

PRI e AR 5 X A Be i | 12 d, A 45
ARG BER N5 d, I 443 91 T AR H &
ARIF10 diF R @ ERIkA 295 mL, BS54 4
G T ARET ARG 3 i /=25 B KA 295 mL,
Xof HRCZH ol T R S R K O 295 mL, K R K i
BTHEEN, BYFLE.0H3 500 r/minE.0
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1.3 KA 5L

TuM2-PK R HI i 5k 50 2 0 B % ( ELISA )
K, AM2-PK ELISAR ] & W [ 55 3K 3 4
B AR A R AR, A A DNM-9602 i 5 43
FrA (A nt IR B AR AR A A ), ™4 #2125
PO B AT, LATuM2-PK>15 U/mLJ| K 4 BH
PEGE IR CA19-9 R AL 22 KGRI, (A%
g5 E TR S A H X DIS00, LLCA19-9>37 U/mL
W by PH PR S5 AR
1.4 GEitF4abiE

K HISPSS 17.08 #4743t 3 Fr, 1= %Ok
M« brifE2E (x+s) Fow, HHETRLIBIATA
PR, AT TR BCR e %, dlElit
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2.1 AREEEZEMFE TuM2-PK K ELL & S

JH 4 g5 B M TuM2-PK ] 5 55 T JH 45 45
ABERERAEE, ZRARIT¥EX (8
P<0.05) ; MAEELZE A B H 5 H X B E R TuM2-
PKAKF-22 R LG #E XL (P>0.05) (£1) .

F1 SAME TuM2-PK KFLEE (F+s)
Table 1 Comparison of the serum TuM2-PK levels among

groups (X+s)

2H 5] n M2-PK ( U/mL )
JiEKERRE 54 20.38 +5.71
NS5 A2 32 15.63 + 3.86"
fRERRE X IR 2H 25 12.88 £4.21"

TE: 1) SHHEEALEL, P<0.05

Note: 1) P<0.0S vs. cholangiocarcinoma group

2.2 AERKFESHSEEREEBEMF TuM2-
PKPHMERR X &R
JIH 4 98 B ML TE TuM 2 - PK FH PR 3R 5 i 98 1%
YRR EE . WSS RITNM A W B A 56 (1
P<0.05) , WMi5ER . AER MR RN O R A
BRA WAL TR ($HP>0.05) (F2) .
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R2 TREFFESHSBEREEME TuM2-PK Bt
BHKF[n (%) ]

Table 2 The relations of different clinicopathologic parameters

with the positive rate of serum TuM2-PK in of

cholangiocarcinoma patients [n (%)]

IR EESE n [{ERE3 [¥iRES x° P
el
5 31 22 (7097) 9(29.03)
@ 23 13 (56.52) 10 (43.48) 1.208 0.272
A (%)
= 60 29 19 (65.52) 10 (34.48)
< 60 25 16 (64.00) 9 (36.00) 0.0140.907
I/ Cem)
<2 25 15 (60.00) 10 (40.00)
>2 29 20 (68.97) 9 (31.03) 0473 0.492
iR A
B 24 17 (70.83) 7 (29.17)
i FBE 30 18 (60.00) 12 (40.00) U o(Ue 377
PZAZAR
H 22 16 (7273) 6(27.27)
G 32 19 (59.38) 13 (40.62) 1019 0.313
TR
. e 20 8 (40.00) 12 (60.00)
&1k 34 27 (7941) 7 (20.59) 8.577 0.003
NRERY 5
H 25 20 (80.00) 5 (20.00)
o 29 15 (51.72) 14 (48.28) 4.707°0.030
TNM 431
I~11 38 21 (52.63) 17 (44.73)
II~IV 16 14 (87.50) 2 (12.50) 51310024
1.04
0.8
il
2 0.6
s 1
0.4
0.24
0.0 . . v v
0.0 0.2 04 0.6 0.8 1.0
1- R 8 A

B 1 Mm% TuM2-PK S ETRE &R ROC #i 2

Figure1 ROC curve of serum TuM2-PK for diagnosis of cholangiocarcinoma

*3 BEEEEHMNE TUM2-PK 5 CA19-9 S HIRAELLE
Table 3 Comparison of diagnostic efficiencies of serum TuM2-
PKand CA19-9

2.3 BEEEEEMPE TuM2-PK 5 CA19-9 R iX
KEEZEETMESS T
ROCHIZ Mg R B /n, MiETuM2-PKY

Mgk FmAE (AUC) #0.781 (>0.5) , H

YT WS AR ENE X (P=0.037)

(F1) o I3 TuM2-PKi2 W BE & 09 R 850% A

84.81% (35/54) . R }80.00% (20/25) |

FH P 70 {E A 87.50% (35/40) ;5 IMHECA19-9

WA 9 ) R R T79.63% (43/54) | KRR

FEH84.00% (21/25) . MM H91.49%

(43/47) , MWETuM2-PK5CA19-98 4 K il

(P EALA — 30 A B B, [ i B

TR BIEE ) REUE N96.91% . ¥ E N67.93%

(#£3-4) . H5CA19-9fMAH L, TuM2-PKE:

MHAE RS R R RS, FRERIK, Z7A

GiitaE i L (P<0.05) ;3 5CA19-9 2046 I AH

Fo, TuM2-PK+CA19-9 By A I 25 5 Sl B 18 75

HR S B2 A

1.0 —
0.8
i
& 0.6
B
0.4+

0.2

0.0 v v 1 '
0.0 0.2 0.4 0.6 0.8 1.0

1- FRREE B

A: JiUf ROC %k B: 15JEH ROC 2R
A: Original ROC curve; B: Optimal ROC curve

&4 IMiE TuM2-PK 5 CA19-9 B REX &ML R L
Table 4 Comparison of results of lone and combined
examination of serum TuM2-PK and CA19-9

i) . TuM2-PK CA192-9 miH A L
- FH M A FE A TuM2-PK 84.81 80.00
NRAEER 2 54 35 19 43 9 CA19-9 79.63 84.00
fEREXTIE 25 5 20 4 21 TuM2-PK+CA19-9 96.91 67.93
At 79 40 39 47 30
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TuM2-PK 7k FE35 4k

A e A1 BB R AT I TuM2-PK KN
(2038 £5.71) UmL, RJ5H (14.19+£4.53) U/mL,
ERAGIHE N (P<0.05) ; HELOHEY
ARG TuM2-PKZKF- R (15.63 +3.86) U/mL,
RGN (14.45+3.23) U/mL, 2R LG5 iH¥E X
(P>0.05) .

25 REEFAEHEEFAEFAAGMFE

TuM2-PK 7k F25 4k,

MRAEE B T, ARIBEF AR R E ARG LG
TuM2-PK K T ARAT] (20.03+6.31) U/mL vs.
(13.24+3.81) U/mL, P<0.05]; W& T R4 E
FHTFARBIE M TuM2-PKA& &1 2 5 L4 % = X
[ (20.09 £5.63) U/mL vs. (20.09 £5.63) U/mL,
P>0.05].

3 it i

M2 -PK 2 N i R 8 ) — b 8] T, 7E B R
H LU DL 0 IR Ak T B R AV % AN ) i RO K
R JE 3K, M SRR S Bl B M2-PK Y A 5% 4 E
M2-PK RE 5 fie 8 W i 98 4 it i B AL R,
FEFRE O E T AR S5 S
12 MR, JF EL48 I M2-PK A] 1 Jy F5000 95 5 i
RNEWUS B H &R, S84k BM2-PK7E IH
R AU Y 3R IR B I TR o5 A1 21 4R R A R
T EER RN EEEZ/EM.

ARWFIE KB, TuM2-PKAE H 4 8 B 1M i /K
U 5 TR AR A 0 R R IR, R4S 45
A7 BB MTE TuM2-PKIK - BROAR & T B X B
H2R L= X (P>0.05) , XU & i
TuM2-PK Y B& 2 5@ 7K 1 7] T X0 B8 A8 1Y) 0
AR . R M AR EE ALY, X5 LI RGE BT
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B BRI 45 SR — 3
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SR, TTT~TV I 3 1 7 TP TuM2-PK FH 1 R K

O MR i E H B FAEPH
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