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ABSTRACT Objective: To study the relationship between serum lysyl oxidase like-2 protein (LOXL2) and pyruvate kinase M2
(PKM2) and long-term recurrence after radical resection in patients with cervical cancer. Methods: 302 patients with cervical cancer who
underwent radical surgery in Qilu Hospital of Shandong University Dezhou Hospital from January 2017 to March 2018 were selected as
observation subjects, the patients were followed up for 5 years, and 3 cases were lost to follow-up. The patients were divided into recur-
rence group (72 cases) and non-recurrence group (230 cases) according to whether the patients had long-term recurrence. The levels of
serum LOXL2 and PKM2 were compared between recurrence group and non-recurrence group. The influencing factors of long-term
recurrence after radical resection were analyzed by multivariate Logistic regression analysis, the predictive value of serum LOXL2 com-
bined with PKM2 for long-term recurrence after radical resection were analyzed by receiver operating characteristic (ROC) curve. Results:
There were 72 cases of recurrence in 302 patients 5 years after operation, and the recurrence rate was 23.84% (72/302). The serum levels
of LOXL2 and PKM2 in recurrence group were higher than those in non-recurrence group (P<0.05). Multivariate Logistic regression
analysis showed that, the surgical mode was laparoscopic surgery, infiltration depth = 1/2 muscular layer, lymph node metastasis, elevated
LOXL2 and elevated PKM2 were risk factors for long-term recurrence after operation (P<0.05). ROC curve analysis showed that, serum
LOXL2 combined with PKM2 had the highest predictive value for long-term recurrence in patients after radical resection, the area under
curve (AUC) was 0.921, and the sensitivity was 95.24%. Conclusion: The levels of serum LOXL2 and PKM?2 in patients with cervical
cancer are increase, and they are risk factors for long-term recurrence after radical resection. Serum LOXL2 combine with PKM2 has a
high predictive value for long-term recurrence in patients after surgery.
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2.1 HWZAME LOXL2 & PKM2 7k FEEb %

305 B AE DT 5 4, RT3 6, 4T 302 BB E AR
T2 B K, KRN 23.84% Y B E REE &0 E K
L RE R, 7500k 72 41,230 5], 1l LOXL2 ,PKM2 7K
R EHTHEFARE KA (P<0.05), 3 1,

F 1 PWAMFE LOXL2 K PKM2 7k FLb B (at 5)
Table 1 Comparison of serum LOXL2 and PKM? levels between two groups(xt s)

Groups n LOXL2(U/mL) PKM2(ng/mL)
Recurrence group 72 95.34% 15.27 39.21% 6.49
Non-recurrence group 230 7445+ 17.48 24.18+ 3.73
t value 9.109 24.529
P value <0.001 <0.001
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Table 2 Univariate analysis of long-term recurrence after radical resection in patients

Recurrence group

Non-recurrence group

Factors n (=72) (1=230) x%/t value Pvalue

Age 0.279 0.598
=50 year 147 37(51.39) 110(47.83)
<50 year 155 35(48.61) 120(52.17)

FIGO by stages 0.132 0.717
[A1~TA2 112 28(38.89) 84(36.52)
[Bl1~1B2 190 44(61.11) 146(63.48)

Tumor diameter(cm) 0.950 0.330
<2 95 26(36.11) 69(30.00)
=2 207 46(63.89) 161(70.00)

Surgical mode 4.821 0.028
Open abdominal surgery 164 31(43.06) 133(57.83)
Laparoscopic surgery 138 41(56.94) 97(42.17)

Pathology type 0.002 0.969
Squamous cell carcinoma 247 59(81.94) 188(81.74)
Adenocarcinoma 55 13(18.06) 42(18.26)

Degree of differentiation 1.325 0.250
High differentiation 125 34(47.22) 91(39.57)

Medium and low

differentiation 177 38(52.78) 139(60.43)

Infiltration depth 9.054 0.003
=1/2 muscular layer 138 44(61.11) 94(40.87)
<1/2 muscular layer 164 28(38.89) 136(59.13)

Lymph node metastasis 34911 <0.001
Yes 109 47(65.28) 62(26.96)
No 193 25(34.72) 168(73.04)

23 BENEBEEEZREAEGTEEHELMN S EE Logistic
B35 47
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Table 3 Multivariate Logistic regression analysis of long-term recurrence after radical resection in patients with cervical cancer

Factors B value SE value Wald &* value P value OR value 95%C1
Surgical mode was laparoscopic surgery 0.260 0.149 3.038 0.027 1.297 1.039~5.231
Infiltration depth = 1/2 muscular layer 0.835 0.336 6.178 0.001 2.304 1.172~8.944
Lymph node metastasis 1.023 0.398 6.594 <0.001 2.781 1.151~10.280
Elevated LOXL2 0.305 0.148 4219 0.014 1.356 1.129~9.352
Elevated PKM2 0.366 0.176 4.307 0.011 1.442 1.042~8.081

% 4 MiE LOXL2 Bk & PKM2 3 RER G EFZHE LB ES 7

Table 4 Analysis of predictive value of serum LOXL2 combine with PKM2 for long-term recurrence in patients after radical resection

Factor AUC Sensitivity (%) Specificity (%) Youden index 95%CI
LOXL2 0.809 83.79 64.29 0.481 0.754~0.863
PKM2 0.823 84.73 72.54 0.573 0.670~0.946
Combination 0.921 95.24 71.18 0.664 0.549~0.998
10 5 IR A S s S R0 B R T MO 0B D TE 7 AR T B
SR AT 2245 2L AN B A S R TR S 55 B A
sl SR BRSO ARG SR, PRM2 IR FHLAAL
(5, RN AP 102 K48 2 A3 (LA A0 LT 25 19 " War-
burg 2O " SRR G AT B R
g 061 I, A BT 28 20 K 2 119 Logistic 194387 & B, F AR 7
3 o Combmation AR R = 1/2 PUZ AR 45 R LOXL2
8 04 o pom 5 K PKM2 THEs ¥ S 1 R (a2 s T 1
—— 1ox12 SR ZE AR I M S R R % TR I
ol @B @ Cut-off point R S RE 0SB H 2 8 05 % 10 B T R E T IR AR IR I
{9 20 1 DB 5 3 R A R BT AR S R e
Trocar 35 Zk H AR EEFS % Trocar B ] 5 S8 — A AL S 4K
O o2 oi os  os 1o VAL A R A B R E 200 11 , I — S AL BR ARSI 27 7 5
1-Specificity ST XL | TS A T A 2 R R B 1P2 A,
B 1 Mk LOXL2 Bies PRM2 ﬁﬁ:ﬁ RETREROTINER b i s ot b R P P 0 BRI , T A 2 ol S £ 9

Fig.1 ROC curve of the predictive value of serum LOXL2 combine with

PKM2 for long-term recurrence in patients after radical resection
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