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ABSTRACT Objective: To study the relationship between peripheral blood circulating tumor cells (CTC) and clinicopathologic fea-
tures, serum carcinoembryonic antigen (CEA), neuron-specifice nolase (NSE), cytokeratin 21-1 (Cyfra21-1) and gastrin-releasing peptide
(pro-GRP) in patients with non-small cell lung cancer (NSCLC). Methods: 100 patients with NSCLC who were admitted to Jiangmen
Hospital Affiliated to Sun Yat-sen University from January 2018 to January 2021 were recorded as the study group. Another 50 patients
with benign pulmonary lesions who were admitted to our hospital during the same period were selected as the control group. CTC count
and serum CEA, NSE, Cyfra21-1 and pro-GRP levels of the two groups were detected and compared, the relationship between peripheral
blood CTC count, clinicopathological features and serum CEA, NSE, Cyfra21-1 and pro-GRP levels in patients with NSCLC were ana-
lyzed. In addition, the efficacy of peripheral blood CTC and serum CEA, NSE, Cyfra21-1 and pro-GRP levels in the diagnosis of NSCLC
was analyzed by receiver operating characteristic (ROC) curve. Results: Peripheral blood CTC count and serum CEA, NSE, Cyfra21-1
and pro-GRP levels in the study group were significantly higher than those in the control group, the differences were statistically signifi-
cant (P<0.05). Pearson correlation analysis showed that peripheral blood CTC count of patients with NSCLC was positively correlated
with serum CEA, NSE, Cyfra21-1 and pro-GRP (P<0.05). The positive rate of CTC in patients with NSCLC with TNM stage III ~ [V and
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with smoking history were significantly higher than those in patients with NSCLC with TNM stage | ~ Il and without smoking history
(P<0.05). ROC curve analysis showed that the area under the curve of CTC count and serum CEA, NSE, Cyfra21-1 and pro-GRP was the
largest in the diagnosis of NSCLC. Conclusions: The increase of peripheral blood CTC count in patients with NSCLC is correlated with
the serum CEA, NSE, Cyfra21-1 and pro-GRP levels, and the CTC positive is related to the malignant progression of NSCLC and the

smoking history of patients. Combined detection of the above indexes can obtain ideal efficacy in diagnosing NSCLC.
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Table 1 Comparison of CTC count and serum CEA, NSE, Cyfra21-1 and pro-GRP levels between the two groups(xt s)

Groups n CTC count(FR/mL) CEA(ng/mL) NSE(ng/mL) Cyfra21-1(ng/mL) pro-GRP(pg/mL)
Study group 100 2.73+ 0.86 36.80+ 8.04 2431+ 7.02 8.70% 2.51 120.35+ 21.58
Control group 50 0.44% 0.12 2.60%+ 0.34 8.64% 1.35 2.25+ 0.71 11.85+ 3.16

t - 26.124 42.461 21.540 23.859 49.233
P - 0.000 0.000 0.000 0.000 0.000

3% 2 NSCLC #3&4ME I CTC 415 fiE CEANSE, Cyfra21-1,pro-GRP 7Kk T {48 £ 53 47
Table 2 Correlation analysis between peripheral blood CTC count and serum CEA, NSE, Cyfra21-1 and pro-GRP levels in patients with NSCLC

Peripheral blood CTC count

Relevant indexes

P
CEA 0.352 0.005
NSE 0.487 0.000

Cyfra2l-1 0.421 0.001

pro-GRP 0.379 0.009

2.3 NSCLC £ CTC PRSI RFRIBH TN X R
100 £ NSCLC & #ME i CTC k25 5k CTC BHE 32
5] .CTC B 68 B, #ePE R AR R BRZEAL TNM 23] W AR

hAERelT N2 AN A CTC FAESR , 255 @5 . TNM 430
SR~ VI 5 W46 52 f) NSCLC g3 CTC FHME: b g & 1
TNM 2338 T ~ [ JoidRs i NSCLC & (P<0.05), L% 3,

% 3 NSCLC &#& CTC PRSI RFEBIHER X R (51, %)
Table 3 Relationship between CTC positive and clinicopathological features in patients with NSCLC(n,% )

CTC positive

CTC negative

Items n X’ P
(n=32) (n=68)
Male 61 22(36.07) 39(63.93) 1.188 0.276
Gender
Female 39 10(25.64) 29(74.36)
<60 67 20(29.85) 47(70.15) 0.431 0.511
Age(years old)
= 60 33 12(36.36) 21(63.64)
Adenocarcinoma 70 21(30.00) 49(70.00) 0.429 0.513
Pathological type
Squamous cell carcinoma 30 11(36.67) 19(63.33)
Stage 1 ~1I 57 10(17.54) 47(82.46) 12.731 0.000
TNM stage
Stage [I[~1V 43 22(51.16) 21(48.84)
Yes 47 23(48.94) 24(51.06) 11.689 0.001
Smoking history
No 53 9(16.98) 44(83.02)
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B RAER AR BN B A& TS H . I SR A T
R R MERRRE . AR hRFAh N T i 4T TR

(0.95CI) 43314 0.715 (0.513~0.920).0.693 (0.472~0.918).
0.712 (0.508 ~0.915).0.706 (0.432 ~0.973).0.752 (0.542 ~
0.968), H—E BILWIELAE . 5 MFHEAR AL A R I < fhR T 1
FH(0.95CD) K 0.885(0.833~0.926) , IS WAL AEF i » SMHT45 SR 10,
% 4,ROC s <R A 1,

3 P
B4Rk, T NSCLC i B H B &b L i A
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% 4 CTC {41 R % CEANSE, Cyfra21-1,pro-GRP i i NSCLC 3{&EH) ROC ko 47
Table 4 ROC curve analysis of CTC count and serum CEA, NSE, Cyfra21-1 and pro-GRP in diagnosing NSCLC

Area under curve

Items (0.95CT) Threshold Sensitivity(n/N)  Specificity(n/N) Youden index Accuracy(n/N)

CTC count 0.715(0.513~0.920) 1.8 FR/mL 0.740(74/100) 0.700(35/50) 0.440 0.727(109/150)
CEA 0.693(0.472~0.918) 20 ng/mL 0.710(71/100) 0.680(34/50) 0.390 0.700(105/150)

NSE 0.712(0.508~0.915) 18 ng/mL 0.690(69/100) 0.720(36/50) 0.410 0.700(105/150)
Cyfra21-1 0.706(0.432~0.973) 6 ng/mL 0.680(68/100) 0.720(36/50) 0.400 0.693(104/150)
pro-GRP 0.752(0.542~0.968) 80 pg/mL 0.770(77/100) 0.760(38/50) 0.530 0.767(115/150)
Combined application ~ 0.885(0.833~0.926) 0.880(88/100) 0.860(43/50) 0.740 0.873(131/150)

1.0

08

06

CTC count
CEA

NSE
Cyfra21-1
pro-GRP
Union

O H ¢ AVR Cutoff value point

04

Sensitivity

0.2 A

0.0 0.2 0.4 0.6 0.8 1.0
1-Specificity
B 1 CTC it & & CEANSE, Cyfra21-1,pro-GRP i #f NSCLC %
BEHY ROC Hi%%
Fig.1 ROC curve of CTC count and serum CEA, NSE, Cyfra21-1 and
pro-GRP in diagnosing NSCLC
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