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Expression of NIMA-related kinase 2 in pancreatic cancer and its
clinical significance
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Abstract Background and Aims: The expression of NIMA-related kinase 2 (NEK2) is increased in a variety of malignant
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tumors, and is closely associated with tumor progression and patients’ unfavorable prognosis. However, the
expression of NEK2 and its significance in pancreatic cancer are still unclear. Therefore, this study was conducted
to investigate the NEK2 expression in pancreatic cancer tissue and its relationship with clinicopathologic factors
and prognosis of the patients.

Methods: The surgical specimens from 108 patients with pancreatic cancer undergoing pancreatectomy from
January 2013 to December 2014 in the Department of Hepatopancreatobiliary Surgery of Hainan Provincial
People's Hospital as well as the clinicopathologic and follow-up data of these patients were collected. The
expressions of NEK2 in the tissue samples were detected by immunohistochemical staining. The relations of
NEK2 with the clinicopathologic factors were analyzed, and the difference in tumor-free survival and overall
survival rates between patients with different NEK2 expression levels were analyzed and compared by Kaplan-
Meier survival curve and Log-rank analysis. The prognostic factors were determined by Cox proportional hazard
model.

Results: There was no NEK2 expression in the normal pancreatic tissue, while in the 108 samples of pancreatic
cancer tissue, high and low NEK2 expressions were found in 63 cases (58.3%) and 45 cases (41.7%), respectively.
The NEK2 expression was significantly associated with CA19-9 level (P=0.015), TNM stage (P=0.002), tumor
differentiation (P=0.034), and lymph node metastasis (P=0.043), but irrelevant to sex, age, smoking, CEA level,
tumor size and tumor location (all P>0.05). The 1-, 3- and S-year disease-free survival rates were 60.5%, 20.7% and
5.2% in patients with high NEK2 expression, and 75.4%, 50.6% and 24.9% in patients with low NEK2 expression,
and the 1-, 3- and 5-year overall survival rates were 75.6%, 42.2% and 15.3% in patients with NEK2 expression,
and 85.7%, 60.6% and 30.1% in patients with low NEK2 expression, respectively. Both disease-free survival and
overall survival rates in patients with high NEK2 expression were significantly lower than those in patients with
low NEK2 expression (both P<0.05). Univariate and multivariate analysis showed that TNM stage (P=0.029),
lymph node metastasis (P=0.016) and NEK2 high expression (P=0.032) were independent influencing factors
for tumor-free survival, and TNM stage (P=0.035), degree of differentiation (P=0.042), lymph node metastasis
(P=0.006) and NEK2 high expression (P=0.000) were independent influencing factors for overall survival.
Conclusion: High NEK2 expression is an independent risk factor for the prognosis of pancreatic carcinoma
patients, and NEK2 can be used as an indicator for prognosis of pancreatic carcinoma patients after operation.
Pancreatic Neoplasms; NIMA-Related Kinase2; Prognosis
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Figure 1 Immunohistochemical staining for NEK2 expression (x200)
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A: Negative NEK2 expression in normal pancreas tissue; B: Low

NEK2 expression in pancreatic cancer tissue; C: High NEK2 expression in pancreatic cancer tissue
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Figure 2  Survival curves of patients with different NEK2 expression levels
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Table 1

Relationship between NEK2 expression and

clinicopathologic factors of pancreatic cancer [n (%)]
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M 4R
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Jo 16 (444) 20 (55.6) 4275 0.783
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Table 2 Analysis of risk factors influencing disease-free survival of pancreatic cancer patients

N T

EALEViN

LB HR (95% CI)

P HR (95% CI ) P

P (5 vs. %) 1.075 (0.418~2.544) 0.532 —
AES (= 60 % vs. <60 %) 0.614 (0.523~2.393) 0.773 — —
W (A vs. G ) 0.892 (0.325~1.823) 0.693 — —
CA19-9 ( = 37 U/mLvs. <37 U/mL ) 2.164 (1.13~4.120) 0.039 0.729 (0.636~4.120) 0.059
CEA ( = 5 ng/mLvs. <5 ng/mL ) 0.822 (0.549~2.230) 0.179 — —
TNM 233 (100 vs. 1+11 ) 2.719 (1.234~5.279) 0.019 5.082 (2.818~8.921) 0.029
AR (K vs. 55 3.563 (2.245~7.998 ) 0.026 0.983 (0.445~1.998 ) 0.066
JifE KN (>3 emvs. < 3 em) 0.983 (0.675~2.306) 0.763 — —
WRELZEFERS (PHPE vs. BAPE) 1.553 (1.233~5.216) 0.037 2.617 (2.627~9.853) 0.016
JiteEB L (K vs (R ) 0.636 (0.347~1.698 ) 0.825 — —
NEK2 Fik (5 vs. fiK) 5.365 (3.249~10.927 ) 0.001 3.538 (2.573~10.287) 0.032
*x3 BFEREEELEEZENEREZSN
Table 3 Analysis of risk factors influencing the overall survival rate of pancreatic cancer patients
B2 HEZE T ZHZE

- HR (95% CI) P HR (95% CI) P
P (5 vs. Z) 1.118 (0.587~2.128) 0.673 —
AES (= 60 % vs. <60 %) 1.154 (0.619~3.553) 0.547 — —
WeHR (45 vs. JC) 0.912 (0.477~1.743) 0.825 — —
CA19-9 ( = 37 U/mL vs. <37 U/mL) 0.864 (0.635~3.129 ) 0.066 — —
CEA ( = 5 ng/mL vs. <5 ng/mL ) 1.112 (0.559~2.210) 0.091 — —
TNM 438H (TIT vs. T+11) 3.609 (1.339~9.123) 0.008 4512 (1.938~9.314 ) 0.035
SAAGTREE (P IK vs. /) 5.513 (2.275~10.315) 0.041 5.276 (1.763~8.376 ) 0.042
JifBE KN (>3 emvs. < 3 em) 1.083 (0.576~2.036) 0.495 — —
RS (Y vs. B ) 2.531 (1.793~9.261 ) 0.026 2.643 (2.109~6.837 ) 0.006
Jifgea B s (S vs (R ) 0.496 (0.517~2.392) 0.954 — —
NEK2 #ik (i vs. i) 3.192 (2.911~8.361) 0.017 3.648 (2.826~9.254) 0.000
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