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Abstract

Objective: To investigate the influence of multiple factors such as tumor burden on the progression-
free survival (PFS) of patients with advanced lung cancer and to construct a predictive model. Meth-
ods: A retrospective analysis was conducted on 243 patients with advanced lung cancer who expe-
rienced disease progression after treatment. These patients were divided into three groups based
on tumor burden. Clinical characteristics and other data were collected. The Kaplan-Meier method
was used to compare the PFS of each group, and Cox regression analysis was employed to identify
the influencing factors of disease progression. A multivariate Cox prediction model for lung cancer
prognosis was constructed. Results: The Kaplan-Meier curve results indicated that the higher the
tumor burden, the lower the PFS. The multivariate Cox analysis results showed that male patients,
adrenal metastases, liver metastases, and low QoL scores were independent risk factors for short
PFS. Based on this, the constructed multivariate Cox prediction model had AUC values of 0.681,
0.705, and 0.827 for predicting tumor progression at 1 year, 2 years, and 3 years, respectively. Con-
clusion: The higher the tumor burden, the lower the PFS for patients with advanced lung cancer.
Male gender, adrenal metastasis, liver metastasis, and low quality of life are independent risk
factors for the rapid progression of advanced lung cancer. The constructed Cox prediction model
has good accuracy based on these factors.
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B o, XU p < 0.05 #iA N B A Giit2rm . B JE HE— 25 Ky g 0 il o 2 g 10 2 [ R Cox T
MRS, ka5 R UM AL E R E . FrE St o b i SPSS (A 27.0) &% R #AF(FRAS
4.5.0)i47 o
3. &R

AW FEIRI UGN 243 156 it £ 5 TR FTE SR R I W R R AL AR RS S 63 B (T 35~82 %),
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Table 1. Summary of patients’ clinical information

=1 BERRESLE

e PRAFAE A A B2 (%)
SR >70 46 18.93
R AL EERS 63 (35~82) <70 197 81.1
5 164 67.49
51
& 79 32.51
i3z 13 5.35
Ji e 163 67.08
Jpi
ZINZHH i S 58 23.87
HAth 9 3.7
XU vR i 7 2.88
i g 39 16.05
B AR 24 9.88
R
FERE 33 13.58
" 64 26.34
fivi 54 22.22

DOI: 10.12677/acm.2026.1641536 2819 Il PR 2 2 3t


https://doi.org/10.12677/acm.2026.1641536

0 19 7.82
1 84 34.57
g 2 89 36.63
i HMEE RS % B S0
3 39 16.05
4 11 4.53
5 1 0.41
. . = 66 27.16
Mg R R EAE > 60 mm
5 177 72.84
. L = 93 38.27
FLLEHH M E A2 A > 102 mm
5 150 61.73
AR 79 32.51
Ji 8 47 s 4321 i 116 47.74
= 48 19.75
EESER
10 BB B 7T 43 43 4R
—I11.00
—112.00
—13.00
0.8
3
w_‘ 0.6
H
=
B
04
0.2
0.0
0 200 400 600 800 1000 1200 1400
PFSX#

Figure 1. K-M curves of patients in different tumor burden groups (Group 1 is the low tumor burden group, Group 2 is the
medium tumor burden group, and Group 3 is the high tumor burden group)

El 1. REIMEARSERE K-M #iLk(54E | ABRMERAEE, 748 2 AhEREE, 248 3 AshiEsfrg)
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Kaplan-Meier 47 fi 26 (K-M #1£8), 7 HARYERF G M8 om0 70 20, K. s oo e 47 4 4 1 £
BN 79 (32.51%) 116 (47.74%)~ 48 (19.75%), K& RG AL 1 HF. K-M #IZR 87, B & far
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H 46.8%- 46.6%- 41.7%, XTI [ DCR 43525 84.8%. 83.6%-. 83.3%, M FH-FI7H 4% & 4H ORR A DCR
TR, SR ER, &4HHEE ORR & DCR MERHTLGITHFE X,

Table 2. The median mPFS (in days) for each group of patients
2. FEBEHPLPFS (R)

i il FAL PFS (R)
LE(iS 349

th 285.5

= 229.5
e 299

Table 3. ORR and DCR of patients in each group
3. &AHBE ORR K DCR

G ORR (%) DCR (%)
K 46.8 84.8
G 46.6 83.6
= 41.7 83.3

VP B 1S URREAE & 2 TR Z 5 PFS 5200 23 Sl 34T SR 35 Cox 20T, S5 EoR, ik
HHBT F B PFS B (p < 0.05), 1 QoL VP4 1 3 %5 ik B K1) PFS (p < 0.05), 1fi ECOG-
PS £ %} PFS [ MIF AR E . 5 BRI PFS & — TGN R (p < 0.05), 1 HTIEER R A —0
IR R (p < 0.05), BT BRRNM0E £, AR A1/ NI B 1 PES S8 (p < 0.05), A . K4H
Jf e A5 FLAR R B Y () R TS T (p < 0.05) . W5 3EAT SR Bl ik DRI BH 1A [ 245096897 1 S, PFS AHER
THANERZE HH (p < 0.05), 1HARGIT 75w LR EZ R, EHEZES, WEAHRSBAS5T
R, BRI B R, BUR B 2 (p<0.05), JER MBI B A AR, B
H 1 PFS B (p <0.05), HRIAR EWHREE TURE S 1 s B AL AN (BRO M AR 2 1T 19 7 BRI T s i 3y 2 5 i
B PFS MGl & (p < 0.05). 1M EF A &M EIHE, M/MUHEERK PR, LDH. [iSMNER AT
(IR | PR S5 R b £ PR AR S R R 6 PES IS2 M B Ge it o B EE I BAEE 4. B 2 &
B 3

Table 4. Results of univariate Cox regression analysis

F 4. BAEAE Cox BARHLER

ZE B SE HR HR 95 CI p

PR vs 59) 0.499 0.142 1.648 1.648 (1.248~2.175) <0.001
WEERE LR 0.939 0.221 2.557 2.557 (1.659~3.939) <0.001
BRI -0.412 0.189 0.662 0.662 (0.457~0.96) 0.03
-G v IR g b 1 —-0.311 0.145 0.733 0.733 (0.551~0.974) 0.032
R -Er e R S e b A 2 -0.432 0.134 0.649 0.649 (0.499~0.845) 0.001
B mYRTT 0.372 0.13 1.451 1.451 (1.125~1.872) 0.004
S ERS Y <0.001
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I B (e —-0.415 0.437 0.661 0.661 (0.280~1.557) 0.343
I BER R (/NG M g ) —0.469 0.345 0.625 0.625 (0.318~1.229) 0.173
I B S B (CHiAth) 0.405 0.36 1.449 1.449 (0.740~3.037) 0.261
98 S tar W 4 0.146 0.05 1.157 1.157 (1.050~1.276) 0.003
QOL ¥4 -0.123 0.033 0.884 0.884 (0.829~0.943) <0.001
R ER 0.007 0.003 1.007 1.007 (1.001~1.012) 0.016
TR I B AR 0.007 0.002 1.007 1.007 (1.004~1.011) <0.001
NSE 0.006 0.001 1.006 1.006 (1.004~1.008) <0.001
AEfIME A 19 A 0.012 0.005 1.012 1.012 (1.002~1.021) 0.019
B FHRE o o L 555 -0.487 0.218 0.614 0.614 (0.356~1.059) 0.08
A 4 BE AT 0.124 0.385 1.132 1.132 (0.532~2.408) 0.748
A I O -0.554 0.311 0.575 0.575 (0.312~1.058) 0.075
B HE LR 0.145 0.149 1.156 1.156 (0.864~1.547) 0.33
B R PRI -0.187 0.205 0.829 0.829 (0.555~1.240) 0.362
A FFIE T 5 -0.24 0.188 0.786 0.786 (0.544~1.137) 0.201
BRI TRIE 0.082 0.385 1.085 1.085 (0.511~2.306) 0.831
BRI 0.158 0.176 1.171 1.171 (0.829~1.655) 0.37
wEEYY 0.036 0.146 1.036 1.036 (0.778~1.381) 0.807
BEEBM 0.088 0.105 1.092 1.092 (0.806~1.48) 0.57
it 1 7% 2% B 40 0.799
Ji e A% 25 B U 1 —0.645 1.03 0.628 0.628 (0.083~4.731) 0.652
Ji 1 7% 2% B U 2 -0.487 1.008 0.614 0.614 (0.085~4.432) 0.629
Jili o B A B R 3 -0.332 1.008 0.717 0.717 (0.099~5.174) 0.742
Jili e 7 4 B U 4 —-0.359 1.015 0.699 0.699 (0.096~5.107) 0.724
oM R 28 B A= 5 -0.091 1.046 0.913 0.913 (0.118~7.097) 0.931
FEr v g SR g A s 3 -0.13 0.132 0.878 0.878 (0.678~1.137) 0.324
T v g A A 4 -0.399 0.268 0.671 0.671 (0.397~1.135) 0.137
&g -0.157 0.143 0.855 0.855 (0.645~1.132) 0.273
(&g 0.286 0.161 1332 1.332 (0.972~1.824) 0.075
GIEIRTT -0.012 0.129 0.988 0.988 (0.767~1.273) 0.927
ECOG ¥4 0.392
ECOG $¥43(1) -1.419 1.01 0.242 0.242 (0.033~1.752) 0.16
ECOG 1F43(2) -1.264 1.015 0.283 0.283 (0.039~2.065) 0.213
ECOG F43(3) -1.368 1.125 0.255 0.255 (0.028~2.307) 0.224
R 0.014 0.008 1.014 1.014 (0.999~1.029) 0.073
S IR 0.015 0.022 1.015 1.015 (0.972~1.060) 0.492
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Ritith

rp b 4T i 4L -0.007 0.012 0.993 0.993 (0.971~1.016) 0.547
AR5 -0.079 0.104 0.924 0.924 (0.754~1.133) 0.447
RN 4| -0.005 0.004 0.995 0.995 (0.088~1.002) 0.174
ISR 5 0.001 0.001 1.001 1.001 (1.000~1.003) 0.103
H&EA -0.028 0.014 0.973 0.973 (0.945~1.001) 0.055

LDH 0 0 1 1 (1~1.001) 0.031

CRP 0.001 0.002 1.001 1.001 (0.998~1.004) 0.583

S AL 0 0 1 1 0.758
CAl125 0 0 1 1 0.573
CA153 0 0.002 1 1 (0.995~1.004) 0.899
CA199 0 0 1 1 0.513

i PR 241 i o A ST SR 0.003 0.003 1.003 1.003 (0.997~1.009) 0.306
Ktk p NEBE IR R 0.039 0.046 1.039 1.039 (0.949~1.038) 0.405
B WA BRI AT A 0 0 1 1 <0.001

Forest Plot of Significant Predictors
C-index = NA

Transplantadrenalgland2

>

Transplantationliver2

QoL |_._|

| ° |
Sex2 I + |

05 1.0 3.0 5.0
Hazard Ratio (log scale)

Figure 2. Forest plot of multivariate Cox regression results-significant variables

& 2. ZEE Cox EALRBKNE - BENEE

BEEEZERHRERPNLZ IR K Cox 04T, FEEELZRHE R AR A, o i Heast 1E Ji 1) £ 56
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WRIEEAIE S, B VP KT 5.7, WE 2 4 A ot g i TEZE /N T 10%;: # VP40 KT 12.8, T Jio&
1 FEN TR TAEEE N T 10%. 5 Jo H 45 TN ASE 2 45 5 S u S0 Miifee 2855 b e o Fee AR 23 110 o000 77
FE, 1 S P R 3k R ME R U T FE A p = 0.368"{/exp(/—0.537Sex + 1.099Transplantadrenalgland +
550Transplantationliver — 0.165QoL)}, 2 4 P 8 3k B i Fi 77 F2 8 p° = 0.0817{/exp(/—0.537Sex +
1.099Transplantadrenalgland + 0.550Transplantationliver — 0.165QoL)}, i) 3 g 4% 55 2 B 5 M 4325
AR, FHEEE. HFIEERE. § EREBREAAAENDUERN 1, RZEUEHN 0, QoL AXELRE. FTLL
REER, BTMAEEE 1, 2 L 3 FERAEMEI RN Z R Cox TR, FELx il F fom
ROC ML PP 72 RE, 1 4F. 2 4B, 3 SF B MRt R ROC BhZk T AR 7251005 0.681+ 0.705.

0.827 (WL 4).

Nomogram for Survival Prediction (Significant Variables Only)

0 10 20 30 40 50 60 70 80 90 100
Points [ : : s : : ; : : ; ;
’
Sex r d
2
Transplantadrenalgland 1 ?
2
Transplantationliver 1. !
QoL . . , . , . . . . . . .
60 59 58 57 56 55 54 53 52 51 50 49
Total Points r v T T v T T T T T 1
0 20 40 60 80 100 120 140 160 180 200
1-Year Survival r T T T T d
0.6 0.5 0.4 0.3 0.2 0.1
2-Year Survival ——
0.3 0.2 0.1
3-Year Survival
0.2 0.1
Figure 3. Column chart of the results of multivariate Cox regression analysis
B 3. ZEZE Cox BASTHEERFIZE
Table 5. Results of meaningful factor analysis using multivariate Cox regression
2 5. ZEE Cox BAFEXERZSTER
ZE B SE HR HR 95 CI p
B (vs Lott) -0.537 0.166 0.584 0.584 (0.421~0.811) 0.001
BEEBE LR 1.099 0.291 3 3.000 (1.692~5.319) <0.001
B EEE 0.55 0.239 1.733 1.733 (1.083~2.774) 0.022
QOL V¥4 —0.165 0.042 0.848 0.848 (0.780~0.922) <0.001
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1-Year ROC (AUC = 0.681) 2-Year ROC (AUC =0.755 ) 3-Year ROC (AUC = 0.807 )

True Positive Rate
Pos

True Positive Rate

0.0 0.2 04 06 08 1.0 0.0 0.2 04 06 08 1.0 0.0 0.2 04 06 0.8 1.0
False Positive Rate False Positive Rate False Positive Rate
Figure 4. Multivariate Cox regression model 1~3 years progression-free probability ROC curve
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Table 6. Simplified score of prediction model

6. FUMEBE LTS

TE sk PR5y
5 3.7
4 5]
8 0
H 6.8
HRaE'E LR
o 0
H 3.7
R A B T
c 0
QoL (60 —n)*9.1
By 22.0

4. +1ig

PRI 7 7 0T 4K L B A P A BTJR8 83 J0 TS () SR, ol s B 03 e U A 6 575 3L
1L I A 26T A U A R 1077 (I T8 R 04, o SR ST S bt N R WA A, AV 5 B AR 9 o o
SR A ) T LIS SR SRR, A IR S IO RR A, R SR AT A AT o g A
S RE TG . AR KM 245 5, R SR IR 2 15 6 T RE 26 PRS2 A %

LIRE Cox ST ER, W1 TG HE F (0 0 T (R S (0 4 B Pk s 5 LI R RS
R A% QoL PF4, Hrp M [16]. FEEEREII 17100 JAE QoL -4 1813509 A T 50 FFHiE 5 Fo e Sy it
T BTG a2 . 1105 LIRS R TS S 5, S BRI IS 1 e e B 255 L
BUREAF[17], WU — BB T sL.

AR A TU 5 T, SR 7077 2 S 6 0 £ T HE JE A A7 B 0 S Fs W DRI 32, B RATT IO 5
GERIPR BB R, RSO BSOS AR R S R B . DU Bk A TR R 1 T
PRSI 0 LA — S A BE VR (FLRE SURF AR S b B SR N TR R o, A Bt 5 1 Tk —
BRI, FERKITAED, BATELEST KREAROR LW TIRR, IR AT ATREYERF 5T, DLtk — SR &
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