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[ Abstract ] Background and objective Lung adenocarcinoma is one of the most common histological subtypes of
lung cancer. The incidence of this disease was continuously increased. This study aims to detect the expressions of Napsin A,
TI'F-1, ERCCI1, RRM1, EGFR, HER2, ERq, ERB, PR, and Bcl-2 in lung adenocarcinoma and to explore their correlations with
clinicopathological characteristics and prognosis. Methods A total of 227 lung adenocarcinoma specimens were constructed
in tissue microarrays. The expressions of the 10 tumor biomarkers were analyzed by immunohistochemistry on paraffin-
embedded sections. Results Among the 10 markers, Napsin A was gender-related (P=0.049). Napsin A, PR, and EGFR were
significantly associated with smoking. TI'F-1 and ERCC1 were closely associated with tumor size. Napsin A, TI'F-1, ERa, and
PR were remarkably associated with tumor differentiation. TT'F-1, Bcl-2, and ERCC1 were closely associated with tumor stage
(P<0.0S). No marker was related to age. No correlations were observed between ER, HER2, and RRM1 expressions and clini-
copathological parameters (P>0.05). Univariate analysis results showed that Napsin A, TTF-1, and ERCC1 were significantly
associated with overall survival. TTF-1 was remarkably associated with disease-free survival (P<0.05). Stage I cases were further
analyzed and revealed that only Napsin A expression was associated with overall survival (P<0.05). No marker was correlated
with disease-free survival (P>0.05). Multivariate analysis results showed that pathological staging was significantly associated
with overall survival and disease-free survival (P<0.05). No marker was identified as a predictor of patient outcome (P>0.05).
Conclusion Napsin A, TTF-1, and ERCCI are the markers indicating good prognosis of lung adenocarcinoma.
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Tab 1 Testing efficiency of 10 markers on TMA sections

Immune markers Efficiency Effective number of cases
Napsin A 95.6% 217
TTF-1 93.4% 212
ERa 93.0% 2N
ERB 94.7% 215
PR 93.0% 21
HER2 92.5% 210
EGFR 93.0% 21
Bcl-2 92.5% 210
ERCC1 92.5% 210
RRM1 91.2% 207
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B 1 ®EAXFERNI10MERZEMREEHSR
fEgFEIL. A Napsin A (X200) ;B :TTF1
(x200) ;C:ERa (Xx200) ;D:ERB (X
400) ; E:PR (X200) ;F:Bc-2 (X200) ;
G : HER2 (X400) :H:EGFR (X200) ;I:
ERCCT (X400) ;J:RRM1 (X400) .
Fig 1 Expression of 10 markers in
lung adenocarcinoma analyzed by
immunohistochemistry. A: Napsin A (X200); B:
TTF1 (X 200); C: ERa (X200); D: ERB (X400); E:
PR (X 200); F: Bcl-2 (X200); G: HER2 (X 400); H:
EGFR (X 200); I: ERCC1 (X 400); J: RRM1 (X 400).
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Tab 2 The relationship between expression of 10 tumor biomarkers and clinicopathological characteristics in the patients with lung cancer

Parameters Napsin A TTF-1 Bcl-2
() (+) P () +) P () (+) P
Gender 0.049 0.956 0.393
Male 47 (35.9) 84 (64.1) 58 (45.0) 71 (55.0) 84 (65.1) 45 (34.9
Female 20(23.3) 66 (78.7) 37 (44.6) 46 (55.4) 48 (59.3) 33 (40.7)
Age (year) 0.745 0.586 0.754
<50 17 (32.7) 35(67.3) 25(48.1) 27 (51.9) 33 (64.7) 18 (35.3)
>50 50(30.3) 115 (69.7) 70 (43.8) 90 (56.2) 99 (62.3) 60 (37.7
Smoking history? 0.019 0.768 0.484
Negative 30(24.6) 92 (75.4) 54 (45.4) 65 (54.6) 71(61.2) 45 (38.8)
Positive 36 (39.6) 55 (60.4) 39 (43.3) 51(56.7) 60 (65.9) 31(34.7)
Tumor size 0.715 0.011 0.181
<2cm 9(28.1) 23(71.9) 7(23.3) 23(76.7) 15 (51.7) 14 (48.3)
>2 cm 58(31.4) 127 (68.6) 88 (48.4) 94 (51.6) 117 (64.6) 64 (35.4)
Differentiation 0.004 <0.001 0.401
Well 5(13.9) 31(86.1) 13 (34.2) 25(65.8) 21(58.3) 15 (41.7)
Moderate 29 (27.6) 76 (72.4) 35(35.0) 65 (65.0) 60 (60.0) 40 (40.0)
Poor 33 (43.4) 43 (56.6) 47 (63.5) 27 (36.5) 51(68.9) 23 (31.1)
Tumor stage 0.397 0.001 0.012
| 38(27.5) 100 (72.5) 47 (34.8) 88(65.2) 74 (55.6) 59 (44.4)
Il 14 (42.4) 19 (57.6) 17 (54.8) 14 (45.2) 21 (65.6) 11 (34.4)
]l 14 (33.3) 28 (66.7) 29 (69.0) 13 (31.0) 33(80.5) 8(19.5)
IV 1(25.0) 3(75.0) 2(50.0) 2(50.0) 4(100.0) 0(0)

() shows %; 2: 4 cases lack information of smoking history. Table 2 continues.
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Tab 2 The relationship between expression of 10 tumor biomarkers and clinicopathological characteristics in the patients with lung cancer

(continued)

Parameters ERa ERB PR
() (+) P () (+) P () () P
Gender 0.835 0.205 0.102
Male 17 (13.2) 112 (86.8) 29 (22.3) 101 (77.7) 68 (52.3) 62 (47.7)
Female 10(12.2) 72 (87.8) 13(15.3) 72 (84.7) 33 (40.7) 48 (59.3)
Age (year) 0.710 0.205 0.850
<50 6(11.3) 47 (88.7) 7 (13.5) 45 (86.5) 25 (49.0) 26 (51.0)
>50 21(13.3) 137 (86.7) 35(21.5) 128 (78.5) 76 (47.5) 84 (52.5)
Smoking history? 0.177 0.462 0.017
Negative 12(10.2) 106 (89.8) 21(17.5) 99 (82.5) 47 (40.5) 69 (59.5)
Positive 15 (16.5) 76 (83.5) 20(21.5) 73 (78.5) 52(57.1) 39 (42.9)
Tumor size 0.252 0.116 0.151
<2cm 2(6.5) 29(93.5) 3(9.4) 29(90.6) 18 (60.0) 12 (40.0)
>2cm 25(13.9) 155 (86.1) 39(21.3) 144 (78.7) 83 (45.9) 98 (54.1)
Differentiation 0.037 0.155 0.017
Well 5(13.2) 33(85.8) 6(16.2) 31(83.8) 13 (36.1) 23(63.9)
Moderate 7(7.7) 92(92.9) 16 (15.5) 87 (84.5) 43 (42.6) 58 (57.4)
Poor 15(20.3) 59(79.7) 20(26.7) 55(73.3) 45 (60.8) 29(39.2)
Tumor stage 0.785 0.818 0.679
| 16 (11.9) 118 (88.1) 26 (19.0) 111 (81.0) 62 (46.3) 72 (53.7)
Il 5(16.1) 26 (83.9) 8(25.0) 24 (75.0) 17 (53.1) 15 (46.9)
1] 6(14.3) 36 (85.7) 7(16.7) 35(83.3) 21(51.2) 20 (48.8)
1\ 0(0) 4(100.0) 1(25.0) 3(75.0) 1(25.0) 3(75.0)

() shows %; : 4 cases lack information of smoking history. Table 2 continues.
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Tab 2 The relationship between expression of 10 tumor biomarkers and clinicopathological characteristics in the patients with lung cancer

(continued)

Parameters EGFR HER2
() (+) P () (+) P
Sex 0.080 0.514
Male 28(21.7) 101 (78.3) 110 (85.9) 18 (14.1)
Female 10(12.2) 72(87.8) 73 (89.0) 9(11.0)
Age (year) 0.792 0.881
<50 10(19.2) 42 (80.8) 45 (86.5) 7 (13.5)
>50 28 (17.6) 131 (82.4) 138 (87.3) 20(12.7)
Smoking history? 0.021 0.583
Negative 15(12.8) 102 (87.2) 104 (88.1) 14 (11.9)
Positive 23(25.3) 68 (74.7) 77 (85.6) 13 (14.4)
Tumor size 0.525 0.242
<2cm 4(13.8) 25(86.2) 25(80.6) 6(19.4)
>2.cm 34(18.7) 148 (81.3) 158 (88.3) 21 (11.7)
Differentiation 0.106 0.854
Well 4(11.1) 32(88.9) 33(86.8) 5(13.2)
Moderate 15 (15.0) 85(85.0) 86 (86.0) 14 (14.0)
Poor 19 (25.3) 56 (74.7) 64 (88.9) 8(11.1)
Tumor stage 0.069 0.108
| 17 (12.7) 117 (87.3) 112 (83.6) 22(16.4)
Il 9(28.1) 23(71.9) 27 (87.1) 4(12.9)
1] 11 (26.8) 30(73.2) 40 (97.6) 1(2.4)
IV 1(25.0) 3(75.0) 4(100.0) 0(0)

() shows %; *: 4 cases lack information of smoking history. Table 2 continues
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Tab 2 The relationship between expression of 10 tumor biomarkers and clinicopathological characteristics in the patients with lung cancer

(continued)

Parameters ERCC1 RRM1
() (+) P () (+) P
Sex 0.739 0.881
Male 106 (82.2) 23(17.8) 37 (29.4) 89 (70.6)
Female 68 (84.0) 13 (16.0) 23(28.4) 58(71.6)
Age (year) 0.971 0.823
<50 43 (82.7) 9(17.3) 16 (30.2) 37 (69.8)
>50 131 (82.9) 27 (17.1) 44 (28.6) 110 (71.4)
Smoking history? 0.898 0.471
Negative 97 (82.9) 20(17.1) 35(30.4) 80 (69.6)
Positive 74 (82.2) 16 (17.8) 23(25.8) 66 (74.2)
Tumor size 0.003 0.461
<2cm 20 (64.5) 11 (35.5) 7(23.3) 23(76.7)
>2cm 154 (86.0) 25 (14.0) 53(29.9) 124 (70.1)
Differentiation 0.126 0.568
Well 28(73.7) 10 (26.3) 12 (33.3) 24 (66.7)
Moderate 82(82.0) 18 (18.0) 25(25.5) 73 (74.5)
Poor 64 (88.9) 8(11.1) 23(31.5) 50 (68.5)
Tumor stage <0.001 0.443
| 100 (74.1) 35(25.9) 35(27.1) 94 (72.9)
1] 29 (96.7) 1(3.3) 11 (34.4) 21 (65.6)
i 41 (100.0) 0(0) 14 (33.3) 28 (66.7)
v 4(100.0) 0(0) 0(0) 4(100.0)

() shows %; *: 4 cases lack information of smoking history.
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Tab 3 The relationship among the clinicopathologic characteristics, 5-year overall survival (OS) and 5-year disease-free survival (DFS) analyzed

by univariate analysis

Parameters n 5-year OS (%) P 5-year DFS (%) P
Sex 0.859 0.292
Male 137 72.3 63.1
Female 90 724 67.1
Age (year) 0.365 0.556
<50 57 77.2 69.2
>50 170 70.4 62.9
Smoking history? 0.202 0.431
Negative 127 76.2 67.2
Positive 96 69.1 62.9
Tumor size 0.001 0.001
<2cm 33 97.0 90.6
>2 cm 194 67.9 60.2
Differentiation <0.001 0.009
Well 39 89.7 79.8
Moderate 109 771 68.3
Poor 79 55.7 51.4
Tumor stage <0.001 <0.001
| 145 88.1 78.2
Il 33 63.1 53.3
] 45 333 16.2
1\ 4 0 0
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NPUEFERIEGFRIEN T, S5 2R s R A SO
K, AR R E YRR R, (HAR M BB A EGFRIE
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T, EGEREE DR ZA8 X T3k il e T vl RE S AT 7 S
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Tab 4 The relationship among the expression of tumor markers, 5-year overall survival (OS) and 5-year disease-free survival (DFS) analyzed by

univariate analysis

Variables n 5-year OS (%) P 5-year DFS (%) P

Napsin A 0.011 0.127
Q] 67 61.6 56.3
(+) 150 78.3 70.4

TTF-1 <0.001 0.007
) 95 59.8 45.9
(+) 17 82.1 68.6

ERa 0.263 0.261
) 27 65.4 59.3
+) 184 73.6 66.5

ERB 0.663 0.676
©) 42 70.4 58.8
(+) 173 73.7 67.5

PR 0.714 0.973
Q] 101 72.6 61.5
(+) 110 71.3 67.6

Bcl-2 0.138 0.115
O] 132 69.4 62.5
(+) 78 77.8 70.4

EGFR 0.693 0.930
() 38 70.6 64.6
+) 173 73.5 66.3

HER2 0.849 0.300
) 183 72.8 65.2
) 27 73.3 70.4

ERCC1 0.025 0.091
Q] 174 70.0 63.2
(+) 36 85.6 78.0

RRM1 0.252 0.149
Q] 60 66.7 59.1
(+) 147 75.1 68.4

WINSCLCHG AR o AT AR AL Y 25 2+ S LA
o SCHHER2FHHE A T Ge 150 bT, 45 5% o il i v
HER2EK [ 46355 &I A BRI K X oA, PRPEALS
FIPELAE AR RN TG T2 25 5%, S5 R T RESZ BIWFITAEA
SN REAI TR O B G AL AR ARSI Y HER2 B
FIBE 2 bR R, HER2HE (1 7E M i v 26k B
S o o B E X il e B P TS R R R — 2B 5 R
Bt

ERCCLAE IR 1T FR VI B8 52 38 % v g B2 R ~F 1)
FEDNAR N UING, 2 5iRAIAVIBRDNAMG Y, 18
TR Y bR E 2 b i 2 PR S 1 M EZE . RRMLZ

WML AT BRIA ISR 1Y 19 PR, 2 S5/ DDNAG ORI
ST S AZ AT R 1) B SR A A i . RRMILE Y
IN10°5 e 0 PR w2 Wl A vk ) 28 LB, U R A A
K, ML REREAL, 2 AT 35 P b iy E 2
B EAERA WF ST e I il 2H 24U ERCC1IFIRRM
HARIBHIRYT RO AR S FUSOCRSE . 200935 [ [
STIEEFRREM 4% ( National Comprehensive Cancer Network,
NCCN ) #fE#ERCCIHIRRM 15 13 ik 5 EGFRIE R 28 48
—i, YRR PR IR U S AR bR iC Y . (R
FribouletE PO X EN Z I, Z M BEERCCIUAARE

RPN R 24 A2 IR VIR IB 52 D e FIAR KT Y 42 g
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Tab 5 The relationship among the expression of tumor markers, 5-year overall survival (OS) and 5-year disease-free survival (DFS) in patients

with stage | disease analyzed by univariate analysis

Variables n 5-year OS (%) P 5-year DFS (%) P

Napsin A 0.009 0.219
(=) 38 78.3 73.0
+) 100 94.1 83.5

TTF-1 0.089 0.182
() 47 823 70.6
(+) 88 92.2 79.9

ERa 0.629 0.806
(-) 16 87.1 81.3
+) 118 89.8 80.8

ERB 0.785 0.997
(=) 26 88.1 76.0
(+) m 90.1 81.6

PR 0.746 0.644
(-) 62 89.7 74.8
+) 72 88.3 83.7

Bcl-2 0.710 0.329
(-) 74 88.8 78.7
(+) 59 90.5 83.2

EGFR 0.232 0.397
(-) 17 81.4 71.3
+) 17 90.7 82.0

HER2 0.154 0.915
(=) 112 91.1 80.6
(+) 22 81.8 81.8

ERCC1 0.876 0.992
(=) 100 90.6 81.1
+) 35 85.6 80.3

RRM1 0.121 0.116
(=) 35 83.6 71.5
(+) 94 92.3 84.6

%6 SRRNREFENEARESMRERETEXR
Tab 6 The correlations among clinicopathologic features and tumor marker expression with 5-year overall survival (0S)/5-year disease-free
survival (DFS) in the patients with adenocarcinoma analyzed by mutivariate analysis

Variables 5-year OS P 5-year DFS P
RR (95%Cl) RR (95%Cl)

Tumor size 281028 (0.000-°) 0.963 2.138(0.758-6.030) 0.151
Differentiation 1.050(0.475-2.319) 0.905 1.288 (0.915-1.813) 0.147
Tumor stage 2.674 (1.965-3.641) <0.001 1.886 (1.491-2.386) <0.001
Naspin A 0.713 (0.327-1.553) 0.394 - -
ERCC1 3.697 (1.142-11.964) 0.895 - -
TTF-1 - - 0.862 (0.550-1.350) 0.516

-is variables not included in the analysis.
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Fig 2 Survival curves. A: OS curves for Napsin A in all cases; B: OS curves for TTF1 in all cases. C: OS curves for ERCC1 in all cases; D: DFS curves for

TTF1in all cases; E: OS curves for Napsin A in stage | cases.
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