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Study of the associations between preoperative serum tumor markers and the
micropapillary and solid components in patients with lung adenocarcinoma

LI Zhihua, PAN Xianglong, WU Weibing, CHEN Liang, HE Zhicheng

Department of Thoracic Surgery ,the First Affiliated Hospital of Nanjing Medical University , Nanjing 210029, China

[Abstract] Objective: This study aims to analyze the associations between preoperative serum tumor markers and the micropapillary
and solid components in patients with lung adenocarcinoma. Methods: Patients with invasive lung adenocarcinoma who underwent
treatment in our department from January 2018 to December 2020 were retrospectively screened. Preoperative serum tumor markers
[ carcinoembryonic antigen (CEA) , carbohydrate antigen 199 (CA19-9) , carbohydrate antigen 724 (CA724) , neuron specific enolase
(NSE) , alpha fetoprotein (AFP) and cytokeratin 21 fragment antigen (CYFRA21 - 1) ] , histopathological subtypes and other
characteristics were collected. Student’s t-test, y° test, logistic regression analyses were used to evaluate the relations between serum
tumor markers and the micropapillary and solid components , as well as other clinicopathological characteristics. Results: A total of
2 159 lung adenocarcinoma patients were enrolled in the current study. There were 291 and 248 patients harboring micropapillary and
solid components, respectively. Among these six tumor markers, CEA and CYFRA21-1 levels were significantly associated with tumor
size and lymph node metastasis (P < 0.001). Patients with solid components had a higher CEA (2.92 ng/mL vs. 1.88 ng/mL, P < 0.001)
and CYFRA21-1(2.20 ng/mL vs. 2.02 ng/mL, P < 0.001)level than those absence of solid components. Similarly, the expression levels
of CEA(2.59 ng/mlL, vs. 1.92 ng/mL, P < 0.001)and CYFRA21-1(2.15 ng/mL vs. 2.03 ng/mL, P=0.009)in patients with micropapillary

components were significantly higher than that in patients without micropapillary components. The univariate regression analysis
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indicated that gender, tumor size, CEA and CYFRA21-1 levels were significantly associated with solid and micropapillary components.
However, the multivariate analysis showed that associations between CEA and solid (OR = 2.87,95%Cl:2.03-4.06, P < 0.001) , and
micropapillary (OR = 2.36,95%C1:1.68-3.32,P < 0.001) components were still significant,while the associations between CYFRA21-1

and solid or micropapillary components were not significant anymore (P > 0.05). Conclusion: The levels of preoperative serum CEA

and CYFRA21-1 were associated with the micropapillary and solid components in lung adenocarcinoma patients , which could serve as

predictive factors for the micropapillary and solid components in lung adenocarcinoma.

[Key words] lung adenocarcinoma;serum tumor markers ; micropapillary components ; solid components; CEA ; CYFRA21-1
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Table 1 Characteristics of study subjects

(n=2159)
FHIE BE
A n(%) ]

5 845(39.1)

= 1314(60.9)
(% 3£ 5) 59.15 + 10.61
JifgE K> (mm % + 5) 17.15 + 8.62
i RN [n (%) ]

<10 mm 466(21.6)

>10~20 mm 1185(54.9)

>20~30 mm 379(17.5)

>30 mm 129(6.0)
WL [(n(%) ]

NO 2006(92.9)

N+ 153(7.1)
I [n (%) ]

I 1987(92.0)

I 74(3.4)

[} 98(4.6)
MFLE AT (%) ]

& 291(13.5)

NE 1 868(86.5)
FAR 3 [n(%) ]

& 248(11.5)

NE 1911(88.5)
AFP[ng/mL, M(Pss, Pss) ] 2.72(1.94,3.83)
AFP [ [n(%) ] 4(0.2)
CEA[ng/mL,M(Pss,Pss) ] 1.99(1.28, 3.06)
CEA FAYE[n(%) ] 228(10.6)
CA19-9[ U/mL,M(Pss,Pss) ] 10.10(6.59, 15.16)
CA19-9 FHPE[n(%) ] 29(1.3)
CA724[U/mL,M(Pss,Pss) ] 1.73(1.09, 3.74)
CA724 FATE[ (%) ] 214(9.9)
CYFRA21-1[ng/mL,M(Pss,Pss) ] 2.05(1.56, 2.71)
CYFRA21-1 FHME[n(%) ] 278(12.9)
NSE[ng/mL,M(Pss,Pss) ] 16.52(14.29, 19.74)
NSE 4 [n(%) ] 1123(52.0)
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Table 2 Associations between serum tumor markers and lung adenocarcinoma size

FRIE <10 mm(n=466) >10~20 mm(n=1185) >20~30 mm(n=379) >30 mm(n=129) P{H
AFP[ng/mL,M(Pss,Pys) ] 2.62(1.90,3.70) 2.71(1.90,3.84) 2.79(1.98,3.87) 2.91(2.30,3.89) 0.225
CEA[ng/mL,M(Pss,Ps) ] 1.52(0.99,2.40) 1.90(1.27,2.71) 2.85(1.79,4.31) 3.27(2.14,6.97)  <0.001
CA19-9[ U/mL,M(Pys,Py) ] 10.10(6.41,14.28)  9.89(6.54,14.81)  11.28(7.13,17.36) 10.44(6.83,17.34)  0.043
CA724[U/mL,M(Pys,P:) ] 1.70(1.11,3.55) 1.73(1.08,3.69) 1.70(1.10,4.00) 1.92(1.05,3.44) 0.998
CYFRA21-1[ng/mL,M(Ps,P»)] 1.88(1.42,2.39) 2.05(1.53,2.70) 2.18(1.72,2.77) 2.46(1.88,3.49)  <0.001
NSE[ng/mL,M(Pss,Pss) ] 16.73(14.37,19.85) 16.50(14.25,19.83) 16.25(14.07,18.89) 17.04(15.06,20.05) 0.047
AFP [HH[n(%) ] 0(0) 1(0.1) 2(0.5) 1(0.8) 0.096
CEA BHYE:[n(%) | 13(2.8) 86(7.3) 85(22.4) 44(34.1) <0.001
CA19-9 M n(%) | 3(0.6) 11(0.9) 8(2.1) 7(5.4) <0.001
CA724 BAYE (%) ] 45(9.7) 122(10.3) 32(8.4) 15(11.6) 0.666
CYFRA21-1 fHM:[n(%) ] 34(7.3) 159(13.4) 46(12.1) 39(30.2) <0.001
NSE B[ n(%) | 252(54.1) 610(51.5) 183(48.4) 78(60.5) 0.087
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Table 3 Associations between serum tumor markers and lymphnode metastasis in patients with lung adenocarcinoma

i WL SRR
HFE TR (n=2 006) HF% (n=153) P
AFP[ng/mL,M(Pas,Pss) ] 2.71(1.94,3.82) 2.74(1.98,4.09) 0.689
CEA[ng/mL,M(Pas,Pss) ] 1.92(1.25,2.89) 3.46(2.02,7.70) <0.001
CA19-9[ (U/mL,M(Pss,Pys) ] 10.06(6.62,14.94) 10.83(5.98,17.24) 0.699
CA724[ (UL, M(Pss,Pss) ] 1.74(1.09,3.75) 1.67(1.10,3.61) 0.740
CYFRA21-1[ng/mL,M(Pss, Pss) ] 2.02(1.55,2.67) 2.31(1.72,3.27) <0.001
NSE[ng/mL,M(Pas, Pss) ] 16.50(14.26,19.72) 16.79(14.41,20.09) 0.370
AFP FHH: (%) ] 2(0.1) 2(1.3) 0.018
CEA BHPE (%) ] 166(8.3) 62(40.5) <0.001
CA19-9 P [n(%) ] 25(1.2) 4(2.6) 0.293
CA724 BHPE (%) ] 200(10.0) 14(9.2) 0.849
CYFRA21-1 FHH:[n(%) ] 241(12.0) 37(24.2) <0.001
NSE FH#:[n(%) ] 1038(51.8) 85(55.6) 0.416

IR RS I IE R AT

95%CI:1.95~2.53,P < 0.001) .CEA BH4: (OR=4.09,
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Table 4 Serum tumor markers expression levels in lung adenocarcinoma with/without solid or micropapillary components

» SR fFL o

HEAE Afr(n=1911) 2 (n=248) P A&(n=1868) “r(n=291) P
Biiga I/ (mm,x + ) 16.27 +7.90 2391+10.92 <0.001  16.14+7.82 23.56+10.54  <0.001
AFP[ng/mL,M(Pss,P:s) ] 2.72(1.93,3.83)  2.74(2.00,3.85)  0.603 2.70(1.93,3.79)  2.79(2.05,4.18)  0.132
CEA[ng/mL,M(Pss,Pss)] 1.88(1.24,2.86)  2.92(1.91,5.52) <0.001 1.92(1.24,2.89)  2.59(1.54,5.15)  <0.001
CA19-9[ (U/mL,M(Pss,Ps) ] 10.09(6.61,15.03)  10.10(6.11,15.57)  0.757 10.08(6.58,15.08) 10.22(6.79,15.49)  0.666
CA724[ (U/mL,M(Pss,Ps) ] 1.73(1.10,3.71)  1.74(1.05,3.84)  0.692 1.70(1.09,3.71)  1.85(1.11,3.93)  0.367
CYFRA21-1[ng/mL,M(P»,P-)] 2.02(1.54,2.67)  220(1.70,2.97) <0.001 2.03(1.55,2.67)  2.15(1.66,2.79)  0.009

NSE[ng/mL,M(Pas,Ps) ]

AFPAY:[n(%) ] 3(0.2) 1(0.4)
CEA PR [n(%) ] 152(8.0) 76(30.6)
CA19-9 [HM:[n(%) ] 25(1.3) 4(1.6)
CA724 B [n(%) ] 184(9.6) 30(12.1)
CYFRA21-1BA:[n(%) ] 231(12.1) 47(19.0)
NSE FAE:[n(%) ] 990(51.9) 133(53.6)
WL (%) ] 76(4.0) 77(31.0)

16.51(14.29,19.71) 16.61(14.30,20.20) 0.487

16.51(14.29,19.73) 16.61(14.13,19.81) 0.969

0.950 2(0.1) 2(0.7) 0.159
<0.001 151(8.1) 77(26.5) <0.001
0.923  22(1.2) 7(2.4) 0.157
0.269  188(10.1) 26(8.9) 0.617
0.003  229(12.3) 49(16.8) 0.038
0.648  972(52.1) 151(51.9) 1.000
<0.001  67(3.6) 86(29.6) <0.001

iR bR AR R T b R B
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Table 5 Results of regression analysis of associations between serum tumor markers and solid or micropapillary compo-
nents
SRR LSk o
FEIE A EZ BAR EZ%aT

OR(95%CI) P OR(95%CI) PH OR(95%CI) P1H OR(95%CI) P1H
AR 1.01(1.00~1.02)  0.131 — —  1.01(0.99~1.02)  0.408 — —
PER (L) 0.43(0.33~0.57)  <0.001 0.51(0.39~0.68) <0.001 0.65(0.52~0.85) <0.001 0.80(0.62~1.05) 0.106
i RN 2.19(1.92~2.51)  <0.001 1.91(1.65~2.20) <0.001 2.22(1.95~2.53) <0.001 2.01(1.75~2.31) <0.001
CEA B 5.11(3.73~7.02)  <0.001 2.87(2.03~4.06) <0.001 4.09(3.00~5.57) <0.001 2.36(1.68~3.32) <0.001
CYFRA21-1FA#E 1.70(1.20~2.40)  0.003 1.13(0.76~1.67) 0.552 1.41(1.00~1.97)  0.048 0.93(0.63~1.36) 0.693
AFPBHME 2.57(0.27~24.82) 0.414 — —  6.45(0.90~45.97)  0.063 — —
CA19-9 BHM: 1.24(0.43~3.58)  0.697 — —  2.07(0.87~4.88)  0.098 — —
CAT724 BHM: 1.29(0.86~1.95)  0.224 — —  0.88(0.57~1.35)  0.545 — —
NSE BH 1.07(0.82~1.40)  0.600 — — 0.99(0.77~127)  0.949 — —

AR50 HT R P < 0.05 (Y78 AN A 78 St [ml 5 347

CEA 38918 53 %1 4 1.88 ng/mL J 1.92 ng/mlL,
M2 SR FL Sk R A 1 B CEA -2 KF
2.92 ng/mL }% 2.59 ng/mL, ¥ KF 2.5 ng/mL. [FFE,
CEA TEAN 75 SEAR S L S B4 1t i 9 18 5 vh 1 B
PERIM 500 8.0% I 8.1% , T 7E & SR Sl sk oy
HBE PR BT R A ST 2 30.6% M 26.5% ., 2%
[l 051 43 A7 22 B, 76 R e R/ v S SRR AR R
J&i , CEA 5548 (L A OISR 2. A4
ULk IR R TR i B TR ()R 28 1 T i 2
HMiF CEA B RA R Z—
FR T CEA LIZh , ARF580 B CYFRA21-1 1E 75
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