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[Abstract] Objective To investigate the expressions of thyroid transcription factor-1 (TTF-1), NapsinA.,
P63 and CK5/6 in lung cancer tissues and their diagnostic value for histological classification. Methods The protein
expression in a total of 964 lung cancer samples was detected by immunohistochemistry, of which 929 cases for
TTF-1, 113 cases for NapsinA, 282 cases for P63, and 277 for CK5/6, respectively. The correlations between the
protein expressions of the four markers and clinicopathological features in lung cancer patients were analyzed. The
area under the curves (AUCs) of ROC curves, sensitivity and specificity were calculated to determine the diagnostic
values for the four markers. Results There were 552 cases of lung adenocarcinoma (ADC), 146 cases of lung
squamous cell carcinoma (SCC), 253 cases of small cell carcinoma (SCLC), and 13 cases of large cell carcinoma
(LCC). The median age was 56 years old, and 63. 4% was male. The positive expression rates of TTF-1,
NapsinA, P63, and CK5/6 were 76.3% (709/929), 67.3% (76/113) , 47.2% (133/282) and 34.7% (96/277),
respectively. The positive expression rates of TTF-1 and NapsinA were higher in lung ADC, and the sensitivity and
specificity of TTF-1 in the diagnosis of ADC were 81. 15% and 30. 41% respectively, those of NapsinA were
82.05% and 65.71% respectively. The AUCs for TTF-1 and NapsinA were 0.557 8 (P = 0. 002 6, 95% CI;
0.520 0-0.595 6) and 0. 738 8 (P<C0.000 1,95%CI:0. 633 4-0. 844 2) respectively. The positive expression rates
of P63 and CK5/6 were significantly higher in lung SCC, and their sensitivities to diagnose SCC were 80. 68% and
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81.25% , with specificity 68. 04% and 84. 26% respectively. The AUCs for P63 and CK5/6 were 0. 743 6 (P<<
0.000 1, 95%CI:0.681 9-0.805 3) and 0. 827 6 (P<C0.000 1, 95% CI;0. 770 0-0. 885 2) respectively. Logistic

regression model with small sample (44 cases, ADC or SCC) showed that NapsinA was an independent factor to

distinguish ADC and SCC (partial regression coefficient=2. 826,P=0. 022) , while the other three markers showed

no statistical significance (P>>0.05). Conclusion TTF-1 and NapsinA can be used as prognositic markers for lung

ADC. P63 and CK5/6 can be used as prognostic markers for lung SCC. NapsinA may be used to distinguish ADC

and SCC.
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Table 1 Clinicopathological features of the enrolled lung cancer

patients (n=964)

Characteristic Case (%)
Gender

Male 611 (63.4)

Female 353 (36.6)
Smoking history

Yes 546 (56.6)

No 418 (43.4)
Primary lesion location

Left lobe 392 (40.7)

Right lobe 488 (50.6)

Diffuse 84 (8.7)
Histological type

Squamous cell carcinoma 146 (15.1)

Adenocarcinoma 552 (57.3)

Large cell carcinoma 13 (1.3)

Small cell carcinoma 253 (26.2)
Stage

-1 137 (14.2)

- 827 (85.8)
Lymph metastasis

Yes 659 (68.4)

No 305 (31.6)
Distant metastasis

Yes 547 (54.7)

No 417 (43.3)
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Fig 1 Expressions of TTF-1 (A),NapsinA (B).P63 (C) and CK5/6 (D) in lung tumor tissues. Envision
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Table 2 The correlation between expressions of TTF-1 and NapsinA and clinicopathological features of lung cancer patients

X400

X400

TTF-1 (n=929) /case

NapsinA (n=113) /case

Characteristic Positive Negative p Positvie Negative p
(n=1709) (n=220) (n=176) (n=37)

Gender (male/female) 425/284 162/58 <£0.001 45/31 29/8 0. 044
Age (<65 yr. /=65 yr.) 523/186 144/76 0.017 58/18 25/12 0.323
Smoking history (yes/no) 336/373 129/91 0.004 35/41 23/14 0.108
Histology (ADC/non-ADC) 439/270 102/118 <£0.001 64/12 14/23 <20. 001
Stage ([ -11/11-IV) 86/623 42/178 <£0.001 11/65 5/32 0.891
Brain metastasis (yes/no) 93/616 9/211 <0. 001 12/64 3/34 0.259
Bone metastasis (yes/no) 155/554 42/178 0. 380 17/59 7/30 0.674
Liver metastasis (yes/no) 73/636 26/194 0.523 8/68 3/34 0. 684
Adrenal gland metastasis (yes/no) 41/668 10/210 0.482 4/72 3/34 0.556
Lymph metastasis (yes/no) 486/223 153/67 0. 780 59/17 24/13 0. 149
Lung metastasis (yes/no) 117/592 19/201 0. 004 13/63 5/32 0.624
Plura metastasis (yes/no) 156/553 34/186 0. 035 16/60 6/31 0.542

ADC: Adenocarcinoma

®3 P63.CK5/6 5iERERKRERMENXR
Table 3 The correlation between expression of P63 and CK5/6 and clinicopathological features of lung cancer patients
P63 (n=282)/case CK5/6 (n=277)/case
Characteristic Positive Negative p Positvie Negative p
(n=133) (n=149) (n=96) (n=181)

Gender (male/female) 94/39 107/42 0.833 77/19 122/59 0.024
Age (<65 yr. /=65 yr.) 77/56 96/53 0.261 53/43 128/53 0.010
Smoking history (yes/no) 82/51 82/67 0.261 67/29 97/84 0. 009
StageC [ -1 /11-1V) 33/100 20/128 0.045 26/70 26/155 0.024
Histology (SCC/non-SCC) 71/62 17/132 <20.001 65/31 15/166 <20.001
Brain metastasis (yes/no) 10/123 15/134 0.452 5/91 18/163 0.174
Bone metastasis (yes/no) 22/111 31/118 0. 360 11/85 46/135 0.006
Liver metastasis (yes/no) 9/124 20/129 0. 066 5/91 20/161 0.106
Adrenal gland metastasis (yes/no) 3/130 9/140 0.116 3/93 7/174 0.753
Lymph metastasis (yes/no) 87/46 96/53 0. 863 57/39 132/49 0.021
Lung metastasis (yes/no) 10/123 31/118 0.002 9/87 25/156 0. 424
Pleura metastasis (yes/no) 16/117 28/121 0.118 12/84 38/143 0. 080

SCC: Squamous cell carcinoma

I /A B fB 2 b, CK5 /6 BH 4 2l 3712 W fili 85 98 19
R TN S 3 ) R 81, 2594.84. 26 %, AUC Ky
0.827 6,95%CI 34 0.7700~0. 8852(P<0. 000 1),
2.5 TTF-1.NapsinA.P63.CK5/6 Bt & 12 W B J& #0
BHEANE

TE 964 {51 i FB o L 3 44 191 B TR] e e e

HA P K T TTF-1, NapsinA, P63, CK5/6 f) 3
ik o 17 0 B L 27 5 R R .

EAS I EINE I T U N i 2
NapsinA FHYE 7] 30 37 12 W7 Il B 98 (I BT 13 R % =
2.826,P=0.022) , 1M H Ath 45 45 A E A 2 57 i 47 fifi
fig 35 / it Mt 96 o 2932 T B4 A (. (P=>0. 05)



340 IO 1) R 2 2 (B2 2 JiO ¥ A8 %
TTF-1 NapsinA P63 CK5/6
1.0 1.0 1.0 1.0
AUC=0.5578
= I AUC=0.748 8 = AUC=0.743 6 = AUC=0.827
505 0.5 505 0.5
5 5 5 5
w %2 S “ . v
—e—Sensitivity —e—Sensitivity —e—Sensitivity —e—Sensitivity
—=Tdentity —=ldentity —aTdentity —=-Identity
(A Q8 0.5 o @ 0.5 o @ 0.5 o @ 0.5 1.0
| —Specificity | —Specificity | —Specificity 1 —Specificity

2 TTF-1,NapsinA.P63 #1 CK5/6 2 Wf it B2 98 iy ROC B £
Fig 2 ROC curves: TTF-1., NapsinA. P63 and CK5/6 for the diagnosis of lung adenocarcinoma
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Table 4 The results from ROC curves analysis

Index AUC 95%CI P
TTF-1 0.557 8 0.520 0-0.595 6 0.002 6
NapsinA 0.738 8 0.633 4-0. 844 2 <0.000 1
P63 0.743 6 0. 681 9-0. 805 3 <20.000 1
CK5/6 0.827 6 0.770 0-0. 885 2 <20.000 1

ROC: Receiver operating characteristic; AUC: Area under the
curve; CI: Confidence interval

RS 4% logistic B B ST R

Table 5 The results from the binary logistic regression model

Independent B Sdandard

variable error Wald OR P
TTF-1 (1) —0.142 1.272 0.013  0.867 0.911
NapsinA (1) 2.826 1.231 5.269 16.873  0.022
P63 (1) —0.933 1.117 0.698 0.393 0. 404
CK5/6 (1) —0.909 1.012 0.807  0.403  0.369

B: Partial regression coefficient
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