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Abstract: Objective To develop and validate a prediction model for the 5—year survival rate of patients with advanced
non-small cell lung cancer (NSCLC) by integrating the basic information and clinical data of patients. Methods A total of
313 patients with advanced NSCLC from the Cancer Hospital of Shanxi Medical University were randomly assigned (7 : 3)
to a training cohort and an internal validation cohort. Univariate and multivariate Cox regression analyses were performed to
screen out the independent factors that affect the S—year survival rate of patients and create a prediction model. The perfor-
mance of the model 0020 was evaluated using the consistency index (C—index), calibration curve, and receiver operating
characteristic (ROC) curve. The clinical decision curve analysis (DCA) was used to assess the clinical benefit of the predic-
tion model. A nomogram was also created to visualize the predicted probability of S—year survival. Results A good prognos-
tic model was developed and a nomogram for model visualization was plotted. The nomogram was constructed with nine vari-
ables: age, smoking history, N stage, bone metastasis, platelet count, lymphocyte count, lactate dehydrogenase, Ki67, and

first-line treatment regimen. Based on the median risk score of the training cohort, all individuals were divided into high—
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risk group and low-risk group, and the high—risk group had poor overall survival (OS) in both cohorts (P<0.05). Conclusion

A clinical prediction model was established to predict the 5—year survival rate of patients with advanced NSCLC.

Keywords: Non-small cell lung cancer; Prognostic model; Five—year survival; Targeted drug; Chemotherapy drug
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G (n=219) N FBEUEAS (n=94) . PIDBAIIEIAY  ZBUEF AT T2 (34.8%) 5 N2 1 (51.1%) ; &A=
IR 2= AN D S22 i B 25 . BE R AL R AR 1 B E A 21941 (70.0%) 555.6%
LR BN, H P 53~67 24 4 67.7%; BYERE  WEBEEZ MY, 44.4% 1 BAE 2 R
200 i (63.9%) ; i AL 2122 W i /B 8 b B P (3R 1),

(80.8% ) S fi i UL 1) 95 BRI AL s AJCC /33 B , K

k1 BHERHIEHFELM (P, P [#1(%)]
Tab. 1 Baseline data characteristics table [M (P,,, P,.)] [1n (%)]
SLER TR % YIRS (n=219) NERIIEBA S (n=94) P
51 0.688
3 200 (63.9) 142 (64.8) 58 (61.7)
5'a 113 (36.1) 77 (35.2) 36 (38.3)
AF i % 61.0 (53.0, 67.0) 61.0 (53.0, 67.0) 60.5 (54.0, 68.0) 0.715
PR kg 62.0 (55.0, 70.0) 62.0 (54.0, 69.0) 62.0 (56.0, 71.0) 0.621
EEi/em 165 (158,170) 165 (157, 170) 165 (159, 170) 0.835
PSTES /43 0.501
0 5(1.6) 2(0.9) 3(3.2)
1 240 (76.7) 170 (77.6) 70 (74.5)
2 63 (20.1) 43 (19.6) 20 (21.3)
3 5(1.6) 4(1.8) 1(1.1)
W2 APH 5 0.756
w 144 (46.0) 99 (45.2) 45 (47.9)
P 169 (54.0) 120 (54.8) 49 (52.1)
PRI s 0.648
& 204 (65.2) 145 (66.2) 59 (62.8)
L 109 (34.8) 74 (33.8) 35(37.2)
B IIE 0.108
I 180 (57.5) 119 (54.3) 61 (64.9)
H 133 (42.5) 100 (45.7) 33 (35.1)
T4 0.614
1 77 (24.6) 53 (24.2) 24 (25.5)
2 109 (34.8) 79 (36.1) 30 (31.9)
3 39 (12.5) 24 (11.0) 15 (16.0)
4 88 (28.1) 63 (28.8) 25 (26.6)
N 4318 0.909
0 29 (9.3) 21 (9.6) 8 (8.5)
1 24 (7.7) 17 (7.8) 7(7.4)
2 160 (51.1) 109 (49.8) 51 (54.3)
3 100 (31.9) 72 (32.9) 28 (29.8)
M 431 0.988
1 200 (63.9) 140 (63.9) 60 (63.8)
la 47 (15.0) 32 (14.6) 15 (16.0)
1b 17 (5.4) 12 (5.5) 5(5.3)
le 49 (15.7) 35(16.0) 14 (14.9)
I B SR 0.430
= 253 (80.8) 174 (79.5) 79 (84.0)
9 60 (19.2) 45 (20.5) 15 (16.0)
oy en 0.296
p 271 (86.6) 193 (88.1) 78 (83.0)
H 42 (13.4) 26 (11.9) 16 (17.0)
% 0.420
7c 267 (85.3) 184 (84.0) 83 (88.3)
f 46 (14.7) 35 (16.0) 11 (11.7)
ER 0.272
o 160 (51.1) 107 (48.9) 53 (56.4)
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TR ik YIRS (n=219) PR G UEBA 1 (n=94) P

el 153 (48.9) 112 (51.1) 41 (43.6)

fivi %% 0.930
o 217 (69.3) 151 (68.9) 66 (70.2)
i 96 (30.7) 68 (31.1) 28 (29.8)

HR P 240 i 265 X 0.703
S 76 (24.3) 55 (25.1) 21 (22.3)
EH 237 (75.7) 164 (74.9) 73 (77.7)

RN T8 e 0.971
S 72 (23.0) 51 (23.3) 21 (22.3)
EH 241 (77.0) 168 (76.7) 73 (77.7)

Tk B 200 B o %o (. 0.687
S 42 (13.4) 31 (14.2) 11 (11.7)
EH 271 (86.6) 188 (85.8) 83 (88.3)

AR HH i 24 X6 0.843
S 109 (34.8) 75 (34.2) 34 (36.2)
EH 204 (65.2) 144 (65.8) 60 (63.8)

YL 1R 0.701
S 59 (18.8) 43 (19.6) 16 (17.0)
EH 254 (81.2) 176 (80.4) 78 (83.0)

LDH 0.501
SH 117 (37.4) 85 (38.8) 32 (34.0)
E® 196 (62.6) 134 (61.2) 62 (66.0)

D "Rk 0.357
SEH 187 (59.7) 135 (61.6) 52 (55.3)
EH 126 (40.3) 84 (38.4) 42 (44.7)

CEA 0.213
SEH 202 (64.5) 136 (62.1) 66 (70.2)
EH 111 (35.5) 83 (37.9) 28 (29.8)

NSE 0.361
S 22 (7.0) 13 (5.9) 9 (9.6)
EH 291 (93.0) 206 (94.1) 85 (90.4)

SCCA 0.766
SH 41 (13.1) 30 (13.7) 11(11.7)
EH 272 (86.9) 189 (86.3) 83 (88.3)

CA19-9 0.739
S 157 (50.2) 108 (49.3) 49 (52.1)
EH 156 (49.8) 111 (50.7) 45 (47.9)

CA125 0.591
SH 71 (22.7) 52 (23.7) 19 (20.2)
EH 242 (71.3) 167 (76.3) 75 (79.8)

Ki67 50.0 (30.0, 60.0) 50.0 (30.0, 60.0) 45.0 (31.2, 60.0) 0.763

I R 578 1.000
o 94 (30.0) 66 (30.1) 28 (29.8)
f 219 (70.0) 153 (69.9) 66 (70.2)

- A AES 0.238
L EhEvie 139 (44.4) 92 (42.0) 47 (50.0)
(iaig 174 (55.6) 127 (58.0) 47 (50.0)

PSSR 0.651
e 32 (10.2) 24 (11.0) 8 (8.51)
T 281 (89.8) 195 (89.0) 86 (91.49)

HEAEI ] /d 518 (245, 1 029) 515 (245, 990) 546 (276, 1 075) 0.381

22 REEEAIR MBS E & i A S N G SRR GRS RS

YIRS H 2R Cox BUHMT s, P AR REAR A4 X (/MR 0 9 EEL 4 0 & X (L L PR
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Y AL X 2R 4E 8K 5 LDH  NSE \Ki67 JEK 5% i ERiA . G55 LI AR R s N o) B
M —LWEIT RS RE Y N EME(P< B /MR T 4 48 X5 {E L LDH \Ki67 Fil—
0.05) . X} FiR 17 AT Cox ZHE DM, P 23697 Jr R 9 e B3 e 5] NSCLC /835 il 5 1)
<0.05 B, N Ch %A & SR BEAHE gy per R R (R 2),

NI ZASRY  R ) ATCAE fie /N 228 I 1] [T 0 92 1

k2 Cox@aRRF A% AE LM

Tab. 2 Cox regression univariate and multivariate results

p—— BRI R 43T Z KT
HR 95% CI P HR 95% CI P

L5 1.54 1.14~2.07 0.005 0.85 0.50~1.47 0.576

AEE 1.02 1.01~1.04 0.001 1.02 1.01~1.04 0.006
R 1.01 0.99~1.02 0.265
B 1.01 0.99~1.03 0.227
PS4 1.23 0.91~1.65 0.172

W 1.75 1.31~2.33 0.001 1.38 1.00~1.91 0.047
R 1.35 1.00~1.82 0.051
AIAGIHIE 1.30 0.98~1.73 0.067
T3 1.00 0.89~1.13 0.954

N334 1.18 1.01~1.38 0.033 1.28 1.07~1.52 0.007
M 434 1.03 0.91~1.17 0.615

o A A 1.48 1.05~2.08 0.026 0.86 0.58~1.29 0.466
A TCh R T 0.92 0.60~1.40 0.684

iR 1.59 1.10~2.31 0.014 1.23 0.81~1.89 0.334

B 1.45 1.09~1.92 0.010 1.73 1.29~2.33 0.002
W% 7% 0.87 0.64~1.18 0.379

FP PR 2 i 6 X6 (L 0.63 0.46~0.86 0.004 0.91 0.63~1.31 0.595

/R 0.70 0.5~0.96 0.028 0.62 0.44~0.88 0.007

IhA 2L 24 i 4 X (L 0.58 0.39~0.87 0.008 0.64 0.42~0.96 0.031

BN 2 AT (. 0.72 0.54~0.97 0.029 1.22 0.86~1.72 0.246

FHEAR 0.70 0.50~1.00 0.047 1.26 0.85~1.88 0.253

LDH 0.72 0.54~0.96 0.026 0.73 0.54~1.00 0.049
D "Rk 0.78 0.58~1.04 0.090
CEA 0.89 0.67~1.19 0.440

NSE 0.45 0.26~0.80 0.006 0.56 0.30~1.03 0.139
SCCA 0.84 0.55~1.26 0.395
CA19-9 1.00 0.76~1.33 0.975
CA125 0.78 0.56~1.09 0.144

Ki67 1.01 1.00~1.02 0.001 1.01 1.01~1.02 0.001

TR 52 AE 0.59 0.44~0.80 0.001 0.74 0.50~1.09 0.129

—IRIT TR 1.76 1.32~2.35 0.001 1.52 1.10~2.11 0.011

JE HR A RIS ] ,95% C1& % HR 89 95% B AZ X [, P A 52 P ) 36 4%

Note : HR stands for hazard ratio, 95% CI represents the 95% confidence interval for the HR, and P is the test statistic of significance.
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2.3 F&BEREIZMIE

G2 R — R EDE VAL R G, AT AR ge it Tl
BRI A KU 7 AR F 5 4 A2 17 000 B 1 NSCLC
BE AWML R B LR oA aE (K1),
0 G 2R R 9 AN AR R I A B 2 RN, R AR TR
WINSCLC FEE W 1.3 54 0S %,

i —25 R CH5 % Bl ms] (8] 22 Ak i ROC i £2 Fn
WU I L B A P RE AT IR UE . YIZRBA Y] L 5B
Y5 E BRI T OS 1y F A AL Y C 8 %553 901 R 0.707
(95% CI: 0.664~0.748) Fl1 0.648 (95% CI: 0.589~
0.705) (&l 2).
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7E : Points & 75 B & & 643 25 Total points & 7 4 & & 43 219
A3 PLT 4 i /ANARHE 30, LYMPH O s B 28 i 46 3 41
Note: Points represent the scores for each variable, while total
points represent the sum of scores for all variables. PLT means platelet,
LYMPH means lymphocyte count.
Bl #ATRAMAT XA

Fig. 1 Model visualization nomogram
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Fig. 2 Visualization of 1 000 sampling runs for the C—indexes
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on the training set (left) and the validation set (right)

3 o T H AN BAS 1.3 .5 4F OS R FF1Z
K AUC, YIZRIAS 14T 0S4 0.832(95% CI: 0.774~
0.890) , 3 4 0S # 4 0.767(95% CI: 0.697~0.837) ,

54E 0S 4 0.794(95% CI: 0.702~0.887) . N ¥R
HEBAA 1 4E 0S % 4 0.723(95% CI: 0.618~0.829) , 3
4E 0S 4 0.748(95% CI: 0.638~0.858) ,5 4F 0S &
7 0.702(95% CI: 0.541~0.863) . C 48 %0 AUC 14
FEWT, iZ U R T I 3 NSCLC SR A A R B
Ly sgiip BT
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7 : Sensitivity X & BU& M, BT FFH M 5 5 1-specificity (& 4 5
LR,

Note: Sensitivity represents the true positive rate, while 1-specificity

1-specificity

represents the false positive rate.
B3 YRR A () e i #F 4 3E FA 7] (5 )ROC # %
Fig. 3 ROC curves for the training set (left) and the validation

set (right)
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E : Observed fraction survival probability 5 7~ 52 Fr W, 2 4 7
% ; Nomogram predicted survival probability 5 7~ £ & 7 4 7 #E % 5
Ideal 5 7= 22 #84% A8 T FUIAE B9 oy LA

Note: Observed fraction survival probability refers to the actual ob-
served probability of survival; Nomogram predicted survival probability
refers to the predicted probability of survival based on a statistical mod-
el; Ideal indicates an ideal scenario where the predicted values are ex-
actly the same as the observed values.

B4 YRR T () i 36503 A 7] () AR o %%

Fig. 4 Calibration curves for the training set (left) and the vali-

dation set (right)
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AT Ay B, v AR R R S SRR o RS
fH 24 B 3 T A AN i A 1 U] 8] £ 11 AR
PO E S R o ABFFEEE R R, Ay A4 T A 7Y ml
AE R AR IR, 1 (L ABE #5690 Tl A 488 1 % NSCILC [ 2
HAT B AT AE 1 (L 5) .

— Nomogram-365 — Nomogram-365

=0. — Nomogram-1095 = — Nomogram-1 095
2 — Nomogram-1825 2 — Nomogram-1 825
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k — All-1 095 3 — All-1 095

— All-1825 — All-1 825

— None — None

025 050 075 1.00
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025 050 075 1.00
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7% : Nomogram—365 fI7 7= ty % & 7~ 4% 2L 72 365 K 7 ty I K 7k 32 1%
J s Nomogram—1 095 Fif 7= th 4 3 7R 2 AL 76 1 095 K A 09 I & 7k 22 1
I s Nomogram—1 825 Jif 7 dy £ 3k 7~ A &) 78 1 825 K 1 By I &k 2k 32 1
Mo All-365 Ff 7= i % 3 T A 365 K 0 BT AT A A 4 O P 0%k 5
95 All-1 095 BT 7%t 4% 7R 78 1 095 K 71 T #4347 o 1 M oy %
BRI All-1 825 BT oR & R ORE 1 825 R W AT B A O [
By AR UL Nome T M & R 7 T B P&, % 5%
A4 0,

Note: The curve depicted in Nomogram—365 represents the clinical
benefit of the model within 365 days. The curve in Nomogram—1 095
shows the clinical benefit of the model within 1 095 days, while the
curve in Nomogram—1 825 indicates the clinical benefit of the model
over a period of 1 825 days. The diagonal curve labeled All-365 repre-
sents the net benefit when all patients are positive within 365 days. Simi-
larly, the curve labeled All-1 095 shows the net benefit when all pa-
tients are positive over 1 095 days, and the curve labeled All-1 825 de-
picts the net benefit when all patients are positive within 1 825 days.
The horizontal line labeled None represents the scenario where all pa-
tients are negative, resulting in a net benefit of 0.
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Fig. 5 DCA curves for the training set (left) and the validation
set (right)
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