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Abstract
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Background and Aims: Pancreatic cancer is a highly aggressive malignancy and patients with
pancreatic cancer will face a dismal prognosis. Unlike other cancers, the incidence of pancreatic cancer
has continued to increase over the past few years with little improvement in survival rates. The
prognostic indicators of the TNM staging system currently used in clinical practice to assess the
prognosis of patients are relatively limited. Therefore, this study was designed to construct a dynamic
online nomogram for clinical prediction of prognosis of pancreatic cancer patients, so as to provide
guidance for clinical individualized treatment.

Methods: Information of patients with pancreatic cancer from 2000 to 2018 was extracted from the
SEER database, and patients were randomly allocated to the training cohort and validation cohort at a
ratio of 7: 3. Univariate and multivariate Cox regression analyses were used to identify the prognostic
risk factors, and dynamic online nomogram was constructed using R software. The C-index, area under
the curve (AUC) of time-dependent ROC curves, calibration plot, and decision curve analysis (DCA)
was used to assess the clinical utility of the nomogram. Finally, the pancreatic cancer patients were
divided into high-risk and low-risk groups according to the nomogram, and the prognostic results of the
two groups of patients were compared by Kaplan-Meier survival curves.

Results: A total of 12 175 patients with pancreatic cancer were screened. Age, degree of tumor
differentiation, primary tumor site, T stage, N stage, M stage, surgery, chemotherapy, and tumor size
were independent influencing factors for OS (all P<0.05). In the training cohort, the C-index for the OS
nomogram was 0.759 (95% CI=0.745-0.772), and the AUC values for predicting the 1-, 3- and 5-year
OS were 0.828, 0.842, and 0.849, respectively. In the validation cohort, the C-index was 0.756 (95% CI=
0.735-0.776), and the AUC values for predicting the 1-, 3- and 5-year OS were 0.820, 0.831, and 0.842,
respectively. The calibration plot and DCA curves demonstrated good prediction performance of the
model in both the training and validation cohorts. Results of Kaplan-Meier survival curves showed that
the overall OS of patients in the low-risk group was superior to that of patients in the high-risk group in
either the validation cohort or training cohort (both P<0.05).

Conclusion: The established dynamic online nomogram has a good prediction efficiency and it is
helpful for comprehensive prediction of the prognosis of pancreatic cancer patients by a personalized
combination of the actual clinical situation of patients. Moreover, the nomogram may have a better
clinical application value than the TNM staging system.
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HEBR bR 72 SEER B4 122 vh 15474 AR 07 € .
1.2 TEFMAEMEFHE

B I A FR A L DL R AR e AR R
PG . R . AJCC A HA[IG IR 43 3 . TNM 433 (=

© WA )3 of [ FF I F A EPTA

BT 1. MR RN B A R A AT
TPAR B/IEAT T TR . AR E ()
MAAF IR o 454 SEER Ul EREAE O, R 4
i R R Bl PR b B R I DL, HR AR R o D 4 4
(<452 | 45~64% | 65~74% | >75% ), WHEET
Cox MR 73 A o Forbr, XYY 1 DUAS B Y 807 2%
HMABNTTIT A o AT 3BT B 2 R R
H AR AEOIR S R A A7 S B0 08, A B i i 400 A0
LW IR TR, Bl S — RBE DT s T O R
7E SEER ¥4 4 v, A7 I [] 240 7 1A 7 A 835 o
Gt By g 021
1.3 GEit=z4bE

B iR R/ g 441 (1 em, 1.1-2 em . 2.1~
4 em, >4 cem), FAu oA R TR RERA
BIEC (EA ) [n (%) PERFRR, 4 LR
F x> K 565 {4 I SPSS 22.0 #1444 4 Cox LE 1] 5 K
] I A5 A0 R AT B DR R RN 2 DR R AR A A b, R %
5 A A 45 R OCHY Il 7 BUR R o X 26 ST Y
TJE R 22w Tk A 2 BT, LA o 0 e e g R
1. 3. SAER 0S. ASHIESE i A 51 £ 18T ih I 2R 4
M, JFFE IR AR A e AL rh E AT SR . H A
8] 4 1 ROC i £ T g i L (AUC) Al G- %K,
IR M £, LAVT A A8 i U BE ),
PR M2k 43 1 (decision curve analysis, DCA) PFA
B L& PRI DR S SO P2 AR A 2] 4 DRS00 R
e JRUSS: 2 B XUBS: 4, I Kaplan-Meier [ £k 22 il
PIER Y HEAE 2 o o0 Y R 42 (rableone |
plyr. tidyverse, survcomp., DynNom., car, pRoc,
survminer . dcurves. dplyr. rms. Hmisc. survival.
formula, ggplot2, rmda, time ROC and foreign), i1
R 4.0.3 (http://www.r=project. org) Jill#% ; P<0.05 & 2%
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Table 1 Demographic and clinical data of the patients with 12 175 pancreatic cancers [n (%)]

e BHIFE A pENN Land e
o F (n=8522) (n=3653) o e (n=8 522) (n=3653)
AEE (%) T3
<45 534(4.4) 377(4.4) 157(4.3) Tl 1235(10.1) 855(10.1) 380(10.4)
45~64 4745(38.9)  3357(39.4) 1388(38.0) 0257 T2 2288(18.8)  1622(19.0) 666(18.2) 0.685
65~74 3978(32.7)  2738(32.1)  1240(33.9) T3 7181(59.0)  5010(58.8)  2171(59.4)
>75 2918(24.0) 2050(24.1) 868(23.8) T4 1471(12.1)  1035(12.1) 436(12.0)
5 N
S 5946(48.8)  4199(49.3) 1747(47.8) 0,148 NO 5918(48.6) 4124(48.4) 1794(49.1)
P 6229(51.2)  4323(50.7) 1906(52.2) N1 6049(49.7) 4256(49.9)  1793(49.1) 0.623
Fifriise Nx 208(1.7) 142(1.7) 66(1.8)
LGN 1551(127)  1069(12.6) 482(13.2) M 4318
HA 9579(78.7)  6708(78.7)  2871(78.6)  0.43 MO 9507(78.1)  6654(78.1)  2853(78.1) 1
HoAth 1045(8.6) 745(8.7) 300( 8.2) M1 2668(21.9)  1868(21.9) 800(21.9)
G2 SN
JiRAA RS 3592(29.5) 2517(29.5) 1075(29.4) w 3631(29.8) 2514(29.5) 1117(30.6) 094
JESk 6967(57.2)  4902(57.5) 2065(56.5) 0.249 = 8544(70.2)  6008(70.5) 2536(69.4)
Hofth 1616(13.3)  1103(13.0) 513(14.1) jieig
IR /AR 9402(77.2)  6597(77.4)  2805(76.8) 0,465
1= 4316) 2633(21.6)  1853(21.7) 780(21.3) = 2773(22.8)  1925(22.6) 848(23.2)
nChsrk) 5170(42.5)  3635(42.7)  1535(41.7) 0933 e
M5 4k)  4133(33.9)  2856(33.5) 1277(35.3) /AR 4919(40.4) 3441(40.4) 1478(40.5) 0,040
IVORAE) 239( 2.0) 178( 2.1) 61(1.7) = 7256(59.6)  5081(59.6) 2 175(59.5)
AJCC I R4 JiEE K (em)
TA 1022(8.4) 710(8.3) 312(8.5) <1 430(3.5) 300(3.5) 130(3.6)
B 1039(8.5) 740(8.7) 299(8.2) 1.1~2 1678(13.8)  1143(13.4) 535(14.6) 0341
A 2056(16.9)  1396(16.4) 660(18.1) 0975 2.1~4 6041(49.6)  4245(49.8) 1796(49.2)
1B 4548(37.4) 3216(37.8) 1332(36.5) >4 4026(33.1) 2834(33.3) 1192(32.6)
I 842(6.9) 592(6.9) 250(6.8)
% 2668(21.9) 1868(21.9) 800(21.9)
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TNM 1 . FR . b2 ibyr fbs KANER R S
i B 5 BB B B OS B VT A 36 (¥ P<0.05) . T 5
TNM 43 37 76 O A S 1, AJCC I PR 43 30 9t HE Bk 78
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Table 2 Univariate and multivariate Cox regression model of OS in pancreatic cancer patients
- RS Z R
HR 95% CI P HR 95% CI P
I (%)
<45 Ref
45~64 2255 1.912~2.658 0.000 1.769 1.499~2.088 0.000
65~74 2.828 2.398~3.336 0.000 2.180 1.845~2.575 0.000
>75 3.995 3.383~4.719 0.000 3.007 2.542~3.558 0.000
P
‘s Ref
] 0.991 0.944~1.041 0.726
Tl
EIN Ref
HA 0.978 0.908~1.054 0.561 0.931 0.863~1.004 0.063
oAt 0.848 0.759~0.948 0.004 0.916 0.819~1.024 0.122
A
JERIAR R Ref
JEESKL R 1.362 1.286~1.443 0.000 1.221 1.148~1.299 0.000
FAth 1.297 1.194~1.410 0.000 1.055 0.970~1.148 0.211
B
1(F4rk) Ref
(i) 3.075 2.836~3.333 0.000 2.548 2.339~2.775 0.000
I(fi%5rk) 4.826 4.444~5.241 0.000 3.389 3.101~3.703 0.000
IVCRGHE) 3.703 3.093~4.434 0.000 2.346 1.952~2.819 0.000
AJCC I R34
1A Ref
1B 2.155 1.798~2.583 0.000
A 4373 3.733~5.122 0.000
1B 5.306 4.562~6.171 0.000
11 8.860 7.482~10.492 0.000
v 11.746 10.069~13.702 0.000
T4
T1 Ref
T2 3.238 2.834~3.698 0.000 1.245 1.047~1.480 0.013
T3 4.199 3.713~4.749 0.000 1.596 1.355~1.880 0.000
T4 7.981 6.969~9.141 0.000 1.656 1.387~1.976 0.000
N 43401
NO Ref
N1 1.505 1.432~1.583 0.000 1.377 1.304~1.454 0.000
Nx 3.816 3.206~4.542 0.000 1.268 1.061~1.516 0.000
M 534
MO Ref
M1 2752 2.602~2.911 0.000 1.446 1.347~1.551 0.000
FA
w Ref
= 0.270 0.256~0.284 0.000 0.321 0.299~0.345 0.000
i e
/ARHN Ref
yos 0.993 0.938~1.051 0.800
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Table 2 Univariate and multivariate Cox regression model of OS in pancreatic cancer patients (continued)
ki AR5 EANES
HR 95% CI P HR 95% CI P

iy

IARA Ref

& 1.461 1.386~1.540 0.000 0.751 0.709~0.794 0.000
JiIgE K/ (em)

<l Ref

1.1~2 1.906 1.531~2.371 0.000 1.079 0.86~1.353 0.512

2.1~4 4.143 3.371~5.092 0.000 1.484 1.172~1.879 0.001

>4 5.187 4.215~6.382 0.000 1.672 1.317~2.122 0.000
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Nomogram for predicting OS in patients with pancreatic cancer
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Nomogram model (AUC=0.828) © Nomogram model (AUC=0.842) i Nomogram model (AUC=0.849)

Nomogram model (AUC=0.820) © " Nomogram model (AUC=0831) o Nomogram model (AUC=0.842)

B2 FHEMREIEROCHLZ  A-C: VIZKBAFIHFILET 1, 3, 54 0S M ROCHIZ; D-F: SiEBASI oL - T 1, 3.
S4EOSIROC ik
Figure 2 Time-dependent ROC curves  A-C: ROC curves of the nomogram for predicting 1-, 3- and 5-year OS in training
cohort; D-F: ROC curves of the nomogram for predicting 1-, 3- and 5-year OS in validation cohort

B3 ISBAFIFNEIERA IR  A-C: YIZREASIPHI 1, 3, 54FOSHLIRBIKHEZL; D-F: JukBAS | #i 1,
3. SAFOSFILLE mRL i 4
Figure 3  Calibration curves in the training cohort and validation cohort = A-C: Calibration curves of the nomogram for
predicting 1-, 3- and S-year OS in training cohort; D—F: Calibration curves of the nomogram for predicting 1-, 3- and 5-
year OS in validation cohort
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2.5 FIZEF1AIJCC TNM ST HI RS LL 3L SR (K4) . b, 72 A IE

HH 1Y 51 £ IR R AU 5 55 7 R AJCC TNM 43 BAF e, ARl 20 2k LK R A3 A v DR ARG XU
WIR G AT HES, DCA 5 R PE Ak 8 A5 0 i 36 0 21 . Kaplan-Meier 2E £7 M1 42 75, 7€ Y1 5 B 571 il 56
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