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A Survival Prediction Model of Pulmonary Sarcomatoid Carcinoma Based on SEER Database
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Abstract: Objective To analyze the factors affecting the prognosis of patients with pulmonary sarcomatoid
carcinoma (PSC) and construct a nomogram prediction model for the prognosis of PSC patients. Methods
Based on the SEER database, 1671 patients diagnosed as PSC from 1988 to 2015 were collected and divided
into modeling group and validation group according to the ratio of 7:3. Univariate and multivariate Cox
regression analysis were performed in the modeling group to explore independent risk factors affecting
the prognosis and construct a nomogram survival prediction model. The consistency index and calibration
curve were used for verification in the modeling group and the test module respectively. Results Age,
gender, histological type, TNM stage, tumor diameter >50mm, surgery, radiotherapy and chemotherapy
were independent factors that affected the prognosis of PSC patients. The nomogram prediction model was
constructed and verified based on independent factors. The C indexes of the modeling group and the test
model were 0.790 (95%CI: 0.776-0.804) and 0.781 (95%CI: 0.759-0.803), respectively. The calibration curves
of the modeling group and the test model indicated that the predicted survival rate was basically the same as
the actual survival rate. Conclusion The nomogram prediction model constructed based on the results of
multivariate analysis can predict the prognosis of PSC patients, and has high accuracy and consistency.
Key words: Pulmonary sarcomatoid carcinoma; Prognostic factors; Predictive model; SEER database
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Table 1 Clinical characteristics of pulmonary sarcomatoid carcinoma(PSC) patients (1(%))

: Total Modeling grou Validation grou
LI n=1671 T nes00 P
Age(years) 0.344
<60 483(28.9) 351(30) 132(26.4)
60-69 472(28.2) 326(27.8) 146(29.2)
70-79 480(28.7) 325(27.8) 155(31.0)
=80 236(14.1) 169(14.4) 67(13.4)
Gender 0.789
Female 690(41.3) 486(41.5) 204(40.8)
Male 981(58.7) 685(58.5) 296(59.2)
Race 0.508
Black 226(13.5) 161(13.7) 65(13.0)
White 1341(80.3) 937(80) 404(80.8)
Asian or Pacific Islanders 94(5.6) 68(5.8) 26(5.2)
Others 10(0.6) 5(0.4) 5(0.1)
Marital status 0.948
Single 240(14.4) 169(14.4) 71(14.2)
Married 911(54.5) 642(54.8) 269(53.8)
Divorced/Separated/Widowed 458(27.4) 316(27.0) 142(28.4)
Others 62(3.7) 44(3.8) 18(3.6)
Primary site 0.785
Mainbronchus 52(3.1) 37(3.2) 15(3.0)
Upper lobe 868(51.9) 618(52.8) 250(50.0)
Middle lobe 78(4.7) 53(4.5) 25(5.0)
Lower lobe 438(26.2) 298(25.4) 140(28.0)
Over lapping lesion 42(2.5) 27(2.3) 15(3.0)
Unknown 193(11.5) 138(11.8) 55(11.0)
Differentiation 0.934
Well/Moderate 34(2.0) 25(2.1) 9(1.8)
Poor 598(35.8) 422(36.0) 176(35.2)
Undifferentiated 323(19.3) 223(19.0) 100(20.0)
Unknown 716(42.8) 501(42.8) 215(43.0)
Histologytype 0.628
Pleomorphic carcinoma 379(22.7) 274(23.4) 105(21.0)
Giant cell carcinoma 465(27.8) 329(28.1) 136(27.2)
Spindle cell carcinoma 474(28.4) 322(27.5) 152(30.4)
Pulmonary blastoma 52(3.1) 34(2.9) 18(3.6)
Carcinosarcoma 301(18.0) 212(18.1) 89(17.8)
Tumor size(mm) 0.109
<30 286(17.1) 195(16.7) 91(18.2)
31-50 373(22.3) 274(23.4) 99(19.8)
51-70 287(17.2) 185(15.8) 102(20.4)
>70 410(24.5) 295(25.2) 115(23.0)
Unknown 315(18.9) 222(19.0) 93(18.6)
AJCC stage 0.862
I 178(10.7) 123(10.5) 55(11.0)
Il 235(14.1) 160(13.7) 75(15.0)
I 418(25.0) 297(25.4) 121(24.2)
v 840(50.3) 591(50.5) 249(49.8)
T stage 0.673
T1 131(7.8) 91(7.8) 40(8.0)
T2 285(17.1) 205(17.5) 80(16.0)
T3 284(17.0) 189(16.1) 95(19.0)
T4 463(27.7) 328(28.0) 135(27.0)
Tx 508(30.4) 358(30.6) 150(30.0)
N stage 0.330
NO 707(42.3) 480(41.0) 227(45.4)
N1 191(11.4) 131(11.2) 60(12.0)
N2 473(28.3) 341(29.1) 132(26.4)
N3 118(7.1) 83(7.1) 35(7.0)
Nx 182(10.9) 136(11.6) 46(9.2)
M stage 0.802
MO 831(49.7) 580(49.5) 251(50.2)
M1 840(50.3) 591(50.5) 249(49.8)
Surgery 0.551
None 937(56.1) 666(56.9) 271(54.2)
Sub-lobectomy 91(5.4) 59(5.0) 32(6.4)
Lobectomy 544(32.6) 375(32.0) 169(33.8)
Pneumonectomy 99(5.9) 71(6.1) 28(5.6)
Radiotherapy 0.216
None/Unknown 1042(62.4) 719(61.4) 323(64.6)
Yes 629(37.6) 452(38.6) 177(35.4)
Chemotherapy 0.940
None/Unknown 1055(63.1) 740(63.2) 315(63.0)

Yes 616(36.9) 431(36.8) 185(37.0)
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Table 2 Univariate and multivariate analyses for prognosis of PSC patients in

modeling group

Univariateanalysis

Multivariateanalysis

| Fnelllss HRO5%C]) P HRO5%C]) P
Age(years)

<60 Reference Reference

60-69 1.146(0.972-1.351) 0.105 1.254(1.053-1.493)  0.011
70-79 1.320(1.120-1.555) 0.001 1.438(1.204-1.718)  0.000
=80 2.088(1.718-2.537) 0.000 1.579(1.270-1.963)  0.000
Gender

Female Reference Reference

Male 1.189(1.049-1.347) 0.007 1.228(1.072-1.406)  0.003
Race

White Reference

Black 0.915(0.767-1.093) 0.328

Asian or Pacific Islanders 0.971(0.716-1.317)  0.849

Others 0.909(0.290-2.851) 0.870

Marital status

Single Reference Reference

Married 1.068(0.888-1.284) 0.484 0.990(0.813-1.206)  0.921
Divorced/Separated/Widowed 1.201(0.982-1.470) 0.075 0.965(0.779-1.196)  0.744
Others 1.445(1.013-2.061) 0.042 0.973(0.673-1.407)  0.886
Primary site

Main bronchus Reference Reference

Upper lobe 0.802(0.561-1.146) 0.225 1.075(0.744-1.554)  0.700
Middle lobe 0.677(0.430-1.066)  0.092 0.994(0.623-1.585)  0.980
Lower lobe 0.856(0.593-1.236) 0.408 1.185(0.809-1.734)  0.383
Over lapping lesion 0.717(0.420-1.226) 0.224 1.251(0.722-2.167)  0.425
Unknown 1.861(1.264-2.741) 0.002 0.996(0.662-1.499)  0.986
Differentiation

Well/Moderate Reference Reference

Poor 1.840(1.145-2.958) 0.012 0.805(0.480-1.351)  0.412
Undifferentiated 2.180(1.343-3.538) 0.002 1.011(0.596-1.716)  0.968
Unknown 2.422(1.510-3.885) 0.000 0.763(0.456-1.277)  0.303
Histology type

Pleomorphic carcinoma Reference Reference

Giant cell carcinoma 2.614(1.633-4.184) 0.000 2.400(1.421-4.056)  0.001
Spindle cell carcinoma 3.797(2.383-6.052)  0.000 2.515(1.493-4.238)  0.001
Pulmonary blastoma 2.811(1.750-4.516)  0.000 2.533(1.506-4.261)  0.000
Carcinosarcoma 3.624(2.275-5.773)  0.000 2.802(1.662-4.722)  0.000
Tumor size(mm)

<30 Reference Reference

31-50 1.195(0.974-1.466) 0.087 1.131(0.910-1.405)  0.269
51-70 1.429(1.144-1.786) 0.002 1.291(1.008-1.653)  0.043
>70 1.749(1.430-2.140) 0.000 1.336(1.063-1.679)  0.013
Unknown 3.514(2.835-4.355) 0.000 1.608(1.264-2.046)  0.000
AJCC stage

I Reference Reference

I 1.516(1.146-2.006) 0.004 1.539(1.125-2.106)  0.007
I 2.105(1.638-2.705)  0.000 2.321(1.716-3.140)  0.000
v 5.902(4.640-7.509) 0.000 4.443(3.273-6.033)  0.000
T stage

T1 Reference

T2 1.594(1.180-2.153) 0.002

T3 2.092(1.544-2.833) 0.000

T4 2.757(2.072-3.668) 0.000

Tx 5.281(3.967-7.030) 0.000

N stage

NO Reference

N1 1.398(1.134-1.722)  0.002

N2 2.061(1.770-2.401) 0.000

N3 2.897(2.259-3.714)  0.000

Nx 3.488(2.840-4.283) 0.000

M stage

MO Reference

Ml 3.600(3.145-4.120) 0.000

Surgery

None Reference Reference
Sub-lobectomy 0.339(0.252-0.457)  0.000 0.662(0.475-0.924)  0.015
Lobectomy 0.240(0.206-0.280)  0.000 0.379(0.309-0.465)  0.000
Pneumonectomy 0.321(0.244-0.422)  0.000 0.417(0.305-0.571)  0.000
Radiotherapy

None/Unknown Reference Reference

Yes 1.168(1.030-1.325) 0.015 0.813(0.709-0.933)  0.003
Chemotherapy

None/Unknown Reference Reference

Yes 0.771(0.678-0.877)  0.000 0.530(0.459-0.611)  0.000
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PB: pulmonary blastoma; PC: pleomorphic carcinoma; SCC: spindle cell carcinoma; GCC: giant cell carcinoma; CS: carcinosarcoma.
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Figure 1 Nomogram prediction model for overall survival of PSC patients
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