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Validation of three lung cancer risk prediction models in patients with pulmonary nodules
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Abstract: Objective To verify the diagnostic ability of three lung cancer risk prediction models by using clinical and imaging
information of pulmonary nodules, and explore the clinical value of these prediction models. Methods Clinical and imaging data of
patients with pulmonary nodules admitted in the First Medical Center of Chinese PLA General Hospital from August 2015 to July
2016 were retrospectively analyzed, and then they were verified by Mayo model, VA model and Peking University model,
respectively. The sensitivity, specificity, positive predictive value and negative predictive value of the models were compared.
Results A total of 407 patients with pulmonary nodules were included in the study, with average age of (56.09+9.56) years. There
were 205 males and 202 females. Pathological results showed 84 (20.6%) nodules were benign, and 323(79.4%) nodules
were malignant. Among the three models, Peking University model achieved the highest sensitivity (78.6%), and Mayo model
achieved the highest specificity (76.2%). The area under ROC curve of Mayo model, VA model and Peking University model was
0.608, 0.550, and 0.615, respectively. Conclusion Lung cancer risk prediction model of Peking University People’s Hospital is
superior to Mayo model and VA model in the diagnosis of lung cancer.

Keywords: pulmonary nodules; lung cancer; lung cancer risk prediction model in Peking University People ’s Hospital; Mayo
model; VA model

Cited as: An Y, Li CHS, Zhao W. Validation of three lung cancer risk prediction models in patients with pulmonary nodules [ J ] .
Acad J Chin PLA Med Sch, 2020, 41 (12 ) : 1193-1196, 1225.

BEE AR R HOR I R T, I AR R4 1o iy
Kt R 8% FTFZE 519%M, K EHiss T a5
TR I B AR AR K BRIY , B0 R R S i B2 1k
Mo REBMAEIEET R Rk, RS L F2y
H11% ~ 12%%3), 1k & i BH A 1T e il B2
Wr. s REBRST . TR 9% BT IR R R RO
Y B : 2020-08-20
EEEN D, &, Bit, FREWM, Tm . ARG
J7 o Email: anyang920@aliyun.com
BEEE B, &, WL, RIE/EEN. Bmail: 13810592359@

163.com

PRAFAEE W, DRI PR L YRS A DT i 245 0 ) Joxof
EAEMBH DA ECHEE, MER/N, FREAML
AR 455 B2 W i A WAL E B4 . 20 HiE42 90
AEAR, 35 A B2 T AL T I o A ) A5E A
DL W il 45 95 B9 P 5t o A B Y (Mayo Clinic
Model)™ FEIlf IR L) 12, Be)E E R sMa s T
BH 22 118 3t e XU o A Y LA HA] DR ity 245 0 1 | XL
i 181, TR m 2 W i e R . BT E M Ab
BN AT Y H SRR I B 2 WA Mg BR AL B G ]
B N H 5 (Veterans Administration, VA) #&


https://doi.org/10.3969/j.issn.2095-5227.2020.12.006
https://doi.org/10.3969/j.issn.2095-5227.2020.12.006
mailto:anyang920@aliyun.com
mailto:13810592359@&lt;linebreak/&gt;163.com
mailto:13810592359@&lt;linebreak/&gt;163.com

1194 I RV S i

Acad J Chin PLA Med Sch Dec 2020, 41 (12)

http://jyjx.cbpt.cnki.net

ORI RN R EE BRI (People’s Hospital Peking
University, PKUPH)!'", AHFFE AR I H 0 filigh
TR IR I TERE, PPAL T AR M A XU i 0 A5 A
I W RE S Hm PR E

BRI G E

1 BERORIE  AWFRCEHCT 20154E 8 4 1 H-
2016 4 7 7 31 HZEFR Ao BA 55 32 W A il 28575
SR GORE . e ) PR S R D SR AR L IR
o R s A FEFR LA WS CT A A
B, ARF R IS

2 CTHE#HE HHHEVLE)Z 4 (computed
tomography, CT) ZREFMEM, WF L2, H
i i, BE L, R E R RS
K, MIBRE AT E ST 4, FHRE 1~
1.5 mm, BSR4 F R 2 IE i ik
STERKGE RS, A 80 mL BUMARE S AL BIFT CT %4k
EEE

3 CTRAGMINE  mIkhao 2 2R 4E1IE
B I A3 b sy B st g R . IS 5
BRI IR DAL & 30 . Ko B % (B
il HRERE) . ELAE . XFRARRRIER S
W25, 55— e gLl R AR B I 3 W] 3
Wha, B, HRIERZ CT i H2 4R HE
ANTEMW . GRS B TR

4 FiE AU AR BEEELLT 3 NENAMAIA
{14 Jlili g RS RO R 64 T LA . 1) Mayo #7801
BN N Y=e(1+eY), X=-6.8272+ 0.039 1(4E %
age)+0.791 7(W 4l 5 smoke)+1.338 8(fi J53 %< i L
cancer)+ 0.1274(H 1% diameter)+1.040 7(7& ] spicu-
lation)+0.783 8 (_ =" upper)®!, 2)VA FH . T1HE A
K H Y=e¥/(1+e), H 1 X=-8.404+(2.061xWg 4
) H0.779AERER DL 10)+(0.112x FHAR) — (0.56 7T
HHAEECBR DL 10)0, 3) JERBEAL: Y=e/(1+e¥), X=
-4.496+(0.07<4E #% y+(0.676x 1 48 )+(0.736x T il
TEY+H(1.267x IR 5 51 -(1.615%454k)-(1.408x 71
BN, BRI e S AR RS, ARE SCHk
fiE, WUER 2.718.

5 Bl SR SPSS24.0 ik AT St it 2
AREE K Mayo. VA FIAb AR AL Ailigh 7 KB
I 45 S 5 4 bR v O BRAS Rr 5 ) HEAT A L
B, BT E SRR A BUREE | R E L P
TG . PRI . B PERLSR B A AL AR
W, JF g 2 & TAEHRFAE (receiver operating

characteristic, ROC) ffi£k, 115 4T i (area
under curve, AUC), X< T i KTF 0.7 0,
RIZBARIIZW N E = . P<0.05 NERAS
NEI-3'E

2 R

1 — %R AW A 407 BilfiliZS 5 B .
B AR (56.0949.56) %, B 20511, 2t
202 1], Hirp B PESETY 84 4 (20.6%), SEAELEAY
323 151] (79.4%), WL 1. W45 &A= HALLL L at
HFE, N 60.4% (246/407); EVEMSETT 200 T
R 62.5%(202/323), RMZETTEHAN 5~30mm,
MENEZEA AR K 3.5 ~ 30 mm. SBPELS IR EZ A
THAE (65.6%), VA TTH BRI (44.3%), (LA
2 1] (0.6%) &5 WA 54k RMESS i R L
(65.5%), JTCERIE (66.7%), 9% (10.7%) 4555 H
AL
=1 WPEHEE—MRRIGKEHE (n, %)

Tab.1 General and clinical data of the patients with
pulmonary nodules (n, %)

Characteristic Data
Agelyrs 56.09 £9.56
Sex
Male 205(50.4)
Female 202(49.6)

Pathological type

Malignant 323(79.4)
Adenocarcinoma 293(90.7)
Metastasis cancer 14(4.3)
Squamous cell carcinoma 6(1.9)
Small cell lung cancer 4(1.2)
Aden squamous carcinoma 3(0.9)
Carcinoid 2(0.6)
Bronchioloalveolar carcinoma 1(0.3)

Benign 84(20.6)
Pulmonary tuberculosis 30(35.7)
Hamartoma 18(21.4)
Chronic inflammation 9(10.7)
Sclerosing pulmonary cell tumor 6(7.1)
Hemangioma 5(6.0)
Fibrous tissue hyperplasia 4(4.8)
Atypical adenomatous Hyperplasia 3(3.6)
Cryptococcal infection 2(2.4)
Broncho cyst 1(1.2)
Organizing pneumonia 1(1.2)
Nodular hyalinization 1(1.2)
Benign mesenchymal 1(1.2)
Interstitial pneumonia 1(1.2)
Schwannoma 1(1.2)
IgG4 related diseases 1(1.2)
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Tab.2 Comparison of ROC curves between the three models

- 95% CI
Model AUC Sx P
Lower Upper
Mayo 0.608 0.034 0.002 0.541 0.676
PKUPH 0.615 0.034 0.001 0.548 0.682
VA 0.550 0.035 0.154 0.482 0.619
Wi
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Fig.1 ROC curves of statistical power of three models
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Tab.3 Diagnostic performance comparison of three models

Model Sensitivity/% Specificity/% Positive likelihood ratio Negative likelihood ratio Positive predictive value/% Negative predictive value/%

Mayo 45.2 76.2 1.899
PKUPH 78.6 40.5 1.321
VA 60.7 52.4 1.274

0.719 88.0 26.6
0.528 83.6 33.0
0.751 83.1 25.7
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