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Abstract: [Objectives] To investigate the expression and clinical significance of pyruvate kinase M2 (PKM2) in intrahepatic
cholangiocarcinoma (ICC).  [Methods] A total of 86 ICC patients who underwent surgical treatment between January 2008 and
September 2010 were involved in this study. The expression of PKM2 in 86 pairs of ICC tissues and adjacent non-carcinomous tissues
was detected by immunohistochemistry.  Then the correlation between the expression of PKM2 and the clinicopathological
characteristics of ICC patients was analyzed by statistical methods.  Kaplan-Meier survival analysis was performed to evaluate the
prognostic factors in ICC patients. [ Results] The expression of PKM2 in ICC tissues was significantly higher than that in adjacent non-
carcinomous tissues (P < 0.001). PKM2 levels were significantly higher in ICC cases with lymphatic metastasis than that without
lymphatic metastasis (P < 0.001), likewise in poorly differentiated adenocarcinomas than that in well and moderately differentiated
adenocarcinomas (P = 0.048). PKM2 expression in ICC patients without distant metastasis was significantly lower than that in patients
with distant metastasis (P =0.002). PKM2 expression in ICC patients with clinical stage IV was significantly higher than that in the
patients with clinical stage 1, 1l and I (P =0.006). PKM2 levels were also significantly higher in ICC cases with perineural
invasion than that without perineural invasion (P =0.024). The 5-years overall survival rate in high PKM2 expression group (0%)
was significantly lower than that in low PKM2 expression group (15%) of ICC patients (P < 0.001). Univariate and multivariate

analysis demonstrated that PKM2 expression (P < 0.001) and perineural invasion (P = 0.012) were adverse significant prognostic
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factors for ICC patients. [ Conclusions] PKM2 high expression was associated with malignant characteristics of [CC. PKM2 could be

used as an independent prognostic factor for ICC patients.
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JF N IS 4l 998 (intrahepatic cholangiocarc—
inoma, ICC)  r A I P iR AN & 10% 1 E
B0, KA TF R MATRH A K 1CC #) FE
RIT B, (A T IR R AL A 2 2Rk L 2
B RRRE, R TG AR AR AR 25, EAMRGE 1cC R
J& 5 FAAFRIE 30% 472, MR B A &
& ICC BERT- I R BRI . L4k, M2 RUPI
1% 1% 1 (pyruvate kinase M2, PKM2) 7E % F A 52 14
AGAE g v B A R DR SO B e A R Al 1
M, PKM2 7EENE IR A 52 FF 46 T Warburg 5%
I 14 & B, Warburg RN 2 F e 41 i 76 A S %A
T WERE A (TC ) HRAR I S BR 1 R AE .
— BT, ARIER IM7E A A T Sk T
AALBERR AL AR I (A A ) a4, T 78 AH X B4
ZF T I H A0 P e BRI AR TE s AR A B
PR fIRER . TSRS PKM2 AE S AL FE W i g
YRR BN LG I B B
45 H AL R IR I AR S PKM2 AT
TN AE B E A RIS (S R 241k B
WA I PKM2 7 1CC BT MR £, Horp
PKM2 X 1CC &35 1 fiil J5 /E AR Wi . ARF5E
o, FRATIRT PKM2 7E 1CC ik 2 0k Fn HL I TR 7
S, A BT T f# PKM2 75 1CC #E i 7 b i 1
MR ICC B2 W AT U IEAS B AR R i

I AT &

1.1 BEMER

TEHAE T Ll K2 B R 5 — = BE 2008 4 1 H
2 2010 4 9 H WIE AT G M T ARIBY7 B 1CC
B, LIS 86 i 41 SUbR AR R 55 4 2L
AR B SUNE I IE 2% 2 em DL LAY IEH 4
A, 2R B BRHIE S 2 B, I HLAE T AR
ST A AEAE . ARIRIESE g AR 1CC 3
ARETIARATHL AT, o B A B R AR
SRR AJCC M s i48 /e, X 1CC #E47 TNM 43
., 86 B F R AR K 57 % (31 ~76 %), i
KN (I FARBRAS 9 ELAR ) B BCR 6 em (2 ~

[J SUN Yat-sen Univ(Med Sci),2016,37(2):242-247 |

18 em) . FEE A — MBS BRI R VSRR 1, R)F
8 L O S AT RE DT, AR TR E R NTFAR
H #3880 80 E 5 — B U7 H s & 36T |
W, #uk® 2015487 A 1 H HLEEDTE) 65 il
TR AR AR, BEVIEER 75.6%,5 AEAE
FEHN 8.0%, FO AN 7.2 H(2~81 ),

®1 ICC B2ER—MIFRMIERZ L
Table 1 The general condition and clinicopathologic

characteristics of ICC patients

No. of cases (%)

Gender Male 53(61.6)
Female 33(38.4)
Age /years <57 44(51.2)
>57 42(48.8)
Tumor stage T1 37(43.0)
™ 23(26.7)
™ 9(10.5)
T4 17(19.8)
Distant metastasis Negative 68(79.1)
Positive 18(20.9)
Lymphatic metastasis ~ Negative 44(51.2)
Positive 42(48.8)
Vital status Alive 5(7.7)
Death 60(92.3)
Expression of PKM2  Low expression 51(59.3)
High expression 35(40.7)
Tumor diameter <6 cm 36(60)
>6 cm 24(40)
Clinical stage I 16(18.6)
1| 13(15.1)
i 5(5.8)
v 52(60.5)
Differentiation Poor 34(39.5)
Moderate 44(51.2)
Well 8(9.3)
Perineural invasion Negative 69(80.2)
Positive 17(19.8)
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A ICC adjacent non—carcinomous tissues, no expression of PKM2; B: ICC tissues without lymphatic metastasis, low expression of PKM2; C:

ICC tissues with lymphatic metastasis, high expression of PKM2. x 200
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Fig.1 Expression of PKM2 in ICC tissues and adjacent non—carcinomous tissues
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Kaplan —Meier plots of 5 —years overall survival in high PKM2
expression groups and low PKM2 expression groups. The overall
survival rate in high PKM2 expression groups was significantly lower
than that in low PKM2 expression groups (P < 0.001).
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Fig.3 Comparison of overall survival in high PKM2
expression groups and low PKM2 expression groups of
ICC patients
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Table 2 Relationship of PKM2 expression with

clinicopathologic characteristics of ICC patients

PKM2 expression

Characteristics P value"
High Low
Gender Male 25 28 0.122
Female 10 23
Age/years <57 18 26  0.967
>57 17 25
Tumor stage Tl 17 20 0.632
T2 9 14
T3 2 7
T4 7 10
Lymphatic metastasis  Negative 9 35 <0.001
Positive 26 16
Distant metastasis Negative 22 46 0.002
Positive 13 5
Clinical stage I 3 13 0.006
I} 2 11
] 1 4
v 29 23
Differentiation Poor 15 19 0.048
Moderate 20 24
Well 0 8
Tumor size <6 cm 19 17 0.399
>6 cm 10 15
Perineural invasion Negative 24 45 0.024

Positive 11 6

1) Chi-square test.
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Wilcoxon test, the scores of PKM2 expression in ICC tissues were
significantly higher than that in adjacent non—carcinomous tissues (the
medium of PKM2 scores in ICC tissues was 4, the medium of PKM2
scores in adjacent non—carcinomous tissues was 1,7 = -8.064,P < 0.001)

B2 ICCEARMEZHAS PKM2 HRIATFSFR
Fig.2 The scores of PKM2 expression in ICC tissues and

adjacent non—carcinomous tissues
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Table 3

Univariate and multivariate analyses for prognostic factors in ICC patients

Prognostic factors

Univariate analysis

Multivariate analysis

P value Regression coefficient (SE) P value Relative risk (95%CI)
Gender 0.773 0.077 (0.267) - -
Age 0.162 -0.017 (0.012) - -
PKM2 expression <0.001 1.540 (0.299) <0.001 3.995 (1.960-8.142)
T 0.567 0.065 (0.113) - -
N 0.003 0.824 (0.276) 0.515 -
M 0.005 0.824 (0.293) 0.876 -
Clinical stage 0.007 0.347 (0.129) 0.731 -
Differentiation 0.264 0.215 (0.193) - -
Tumor size 0.273 -0.341 (0.311) - -
Perineural invasion 0.002 1.060 (0.348) 0.012 2.495 (1.223-5.090)

Once the P value of factors was less than 0.1 in the univariate analyses, the factors were then brought into the multivariate

analyses
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