
Page 1/25

Nomogram to predict survival of patients with
advanced and metastatic pancreatic cancer
Guochao Deng 

Nankai University School of Medicine
Yao Lv 

Chinese PLA General Hospital
Huan Yan 

Chinese PLA General Hospital
Quan-li Han 

Chinese PLA General Hospital
Guang-hai Dai  (  daigh301@vip.sina.com )

https://orcid.org/0000-0001-7508-274X

Primary research

Keywords: Nomogram, Pancreatic cancer, Prognosis, First-line chemotherapy, Laboratory parameters,
Clinicopathological factors

Posted Date: July 22nd, 2020

DOI: https://doi.org/10.21203/rs.3.rs-43508/v1

License:   This work is licensed under a Creative Commons Attribution 4.0 International License.  
Read Full License

Version of Record: A version of this preprint was published at BMC Cancer on November 15th, 2021. See
the published version at https://doi.org/10.1186/s12885-021-08943-w.

https://doi.org/10.21203/rs.3.rs-43508/v1
mailto:daigh301@vip.sina.com
https://orcid.org/0000-0001-7508-274X
https://doi.org/10.21203/rs.3.rs-43508/v1
https://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1186/s12885-021-08943-w


Page 2/25

Abstract

Background
The nomogram is increasingly being used in tumor prognosis. Few nomograms estimate the survival of
patients with advanced and metastatic pancreatic cancer. We aim to establish a comprehensive
nomogram to predict the survival probability of advanced and metastatic pancreatic cancer.

Methods
A total of 323 patients with advanced and metastatic pancreatic cancer who underwent �rst-line
chemotherapy from January 2010 to December 2018 were identi�ed from the Chinese People’s Liberation
Army (PLA) General Hospital. The baseline nomogram was established with baseline variables of 323
patients. And 233 patients who had initial tumor responses to �rst-line chemotherapy were enrolled in
chemotherapy response-based model. The 6-month survival probability was evaluated by multivariate
logistic regression models. Discrimination and calibration of the nomogram were tested by the
concordance index (C-index), calibration plots and Kaplan-Meier curves. The predictive accuracy and net
bene�t of the nomogram were performed via receiver operating characteristic (ROC) curve analysis and
decision curve analysis (DCA), respectively.

Results
In the baseline model, the 4 variables (KPS, gender, baseline CA 19 − 9 and baseline LDH) were enrolled in
the �nal model. In the chemotherapy response-based model, the 5 variables (KPS, gender, baseline CA 19 
− 9, the initial response to chemotherapy and second-line chemotherapy) were included in nomogram.
The C-index of the two nomograms was 0.704 (95%CI, 0.65–0.76) and 0.846 (95%CI, 0.79–0.89),
respectively. The Hosmer-Lemeshow test x2 statistics were 4.182 (p = 0.840) and 9.427(P = 0.323),
respectively. Both two nomograms with good performance were demonstrated by the calibration plots.

Conclusion
The nomograms had been established to predict the survival probability of advanced and metastatic
pancreatic cancer who underwent �rst-line chemotherapy. And the chemotherapy response-based model
was better than the baseline model.

Introduction
Pancreatic cancer (PC) is the digestive malignancy cancer with high mortality. In worldwide, PC is the
seventh cause of cancer-related deaths[1]. And in China, PC is the sixth cause of cancer-related
mortality[2]. Now, the 5-year survival rate of PC is lower than 7%[3]. For patients with advanced or
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metastatic PC, the comprehensive therapies based on chemotherapy was the primary choice. The
preferred chemotherapy regimens recommended by National Comprehensive Cancer Network (NCCN)
guidelines are FOLFIRINOX ((5-FU, leucovorin, irinotecan, and oxaliplatin) or gemcitabine plus albumin-
bound paclitaxel for patients with great performance status and gemcitabine monotherapy or 5-
FU/capecitabine for patients with poor performance status[4]. The median overall survival time of all
chemotherapy regimens are so far less than 1 year[5].

The chemotherapy effect of advanced or metastatic PC varies from patients; thus, evaluating the
prognosis of patients with their different conditions was essential for the patients and oncologists.
Previous studies had found that some risk factors had the relationship with survival[6–9]. And most
predictive models could select some individual predictive factors, but they could not calculate survival
probability[10–12]. Nevertheless, the patients and physicians pay more attention to the survival
probability.

Nomogram could evaluate the survival probability of patients with the speci�c scoring system[13, 14].
And nomograms have been used in different cancers for predicting survival rate[15, 16]. Few studies used
the nomograms to predict the survival rate of patients with advanced or metastatic PC[17, 18]. And most
of the models were constructed by baseline clinicopathological factors[19]. But the responses of
chemotherapy or sensitivity to chemotherapy are also crucial for predictive models of patients with
chemotherapy treatment.

Therefore, we aim to develop the baseline model with baseline factors and the chemotherapy response-
based model with the factors contained the initial response to chemotherapy and changes in tumor
markers after 2 cycles chemotherapy.

Patients And Methods
Patient Population

Patients with advanced and metastatic PC from January 2010 to December 2018 were identi�ed from the
Chinese People’s Liberation Army (PLA) General Hospital. Patients who underwent �rst-line chemotherapy
were enrolled in this study. We would perform the follow-up evaluations every 6 months by telephone or
medical records.

The inclusion criteria were as follows: (1) diagnosis con�rmed by histopathology or cytological; (2)
Karnofsky performance status (KPS)score ≥70; (3) without �rst-line chemotherapy previously; (3)
�nishing computed tomography (CT) evaluable before starting �rst-line chemotherapy;(4)collecting
complete baseline information before �rst-line chemotherapy; (5) availability of evaluation with CT scans
at 6-week (before the 3rd cycle chemotherapy); (6) 6-week laboratory factors obtained before the 3rd
cycle chemotherapy; (7) having explicit terminal status.
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323 patients were selected into the baseline model according to these criteria. And among these patients,
233 patients who had initial tumor responses to �rst-line chemotherapy were enrolled into the
chemotherapy response-based model, because they had been evaluated with CT scans before the third
cycle chemotherapy. We chose the time point of 6 weeks from the beginning of �rst-line chemotherapy
because the chemotherapy regimens were given with 3-week cycle and the evaluation was accomplished
before the start of 3rd cycle chemotherapy. In our study, there are 134 patients were treated with nab-
paclitaxel plus S-1 regimen; it’s a clinical trial (NPSPAC) which was a single-arm, single-center and phase
II trial in our hospital (https://clinicaltrials.gov/ number, NCT02124317).

Clinicopathological Variables

Demographic and clinicopathological variables were collected: gender, age, BMI, KPS, smoke, alcohol,
diabetes, jaundice, ascites, metastatic sites, the total number of

metastasized organs, primary tumor location. The laboratory values were collected as following: white
blood cell (WBC), platelet (PLT), neutrophil (N), albumin (Alb), lactate dehydrogenase (LDH), total bilirubin
(TB), serum carcinoembryonic antigen (CEA), serum carbohydrate antigen 19-9 (CA 19-9). And 6-week
serum albumin, 6-week lactate dehydrogenase (LDH), 6-week total bilirubin concentrations, 6-week
carcinoembryonic antigen (CEA), 6-week carbohydrate antigen 19-9 (CA 19-9). Tumor lesion was
assessed by CT scans before �rst cycle chemotherapy and after two cycles of chemotherapy.
Chemotherapy e�cacy was evaluated by Response Evaluation Criteria In Solid Tumors (RECIST version
1.0), and the patients were classi�ed into progressive disease (PD) or non-progressive disease (non-PD),
according to tumor responses. The changes in tumor markers levels at 6-week were de�ned as value
measured at 6-week subtraction the baseline value and divided by the baseline value. For example,
{change in LDH value at 6-week = ([LDH at week-6] -[LDH at baseline]) / (LDH at baseline)}. According to
the value of the results, the patients were divided into two categories: the value with zero or more would
be de�ned as no change and increase group and the value less than zero was de�ned as decrease group.

Statistical Analysis

Continuous predictors were expressed by medians with interquartile ranges (IQRs), and categorical
predictors were described by numbers and proportions. Continuous

variables (i.e. age) were categorized into two groups according to their median levels. The correlation
analysis of variables was evaluated by the correlation matrix. And multicollinearity diagnosis was
performed by Variance in�ation factor (VIF) using R version 3.6.3 software (car package in R,
http://www.r-project.org/). The value of VIF >10 means strong collinearity problems between variables.
Otherwise, if the value of VIF was from 0 to 10, it means inexistence of collinearity problems between
variables. Overall survival (OS) was the de�ned as the time interval from the date of beginning of �rst
cycle chemotherapy to the date of death. The OS was converted into binary variable based on the overall
survival time of patients whether exceeds six months. The relationships between variables and 6-month
survival were assessed by univariate logistic regression analysis. The variables associated with 6-month

http://www.r-project.org/
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survival at a signi�cant level would be incorporated in multivariate logistic regression analysis. We used
the backward stepwise selection with the Akaike information criterion (AIC) to choose variables. Based on
the multivariate analysis, selected variables with statistics signi�cantly were enrolled into the nomograms
to predict the probability of 6-month survival using rms package in R. According to the proportional, the
nomogram turned regression coe�cient in multivariate logistic regression into 0- to 100-point scale. The
point of each independent variable could be added together and derive total points to predicted
probabilities.

The predictive model performance was evaluated by concordance index (C index) and calibration. The C-
index is equal to the area under the receiver operating characteristic (ROC) curve. The closer the value of
C-index was to 1, the better separation of patients with different outcomes. Calibration with 1000
bootstrap samples to reduce the over�tting was estimated by calibration plot. In a perfect calibrated
model,

the prediction curve could coincide with the 45-degree diagonal line. The accuracy of the predictive model
was evaluated by receiver operating characteristic (ROC) curve. We used Hosmer–Lemeshow (H–L) x2

statistic to perform the model goodness-of-�t test, non-signi�cant statistic means that the model �tted
very well. The ROC analysis was performed by MedCalc15.2.2 with DeLong et al. method. And the net
bene�t of the model was assessed by decision curve analysis (DCA). We calculated total scores of
patients predicted by the nomograms and used the X-tile version 3.6.1 (Yale University, CT, USA) to �nd
the optimal cut-off value to stratify patients and performed Kaplan-Meier survival analysis (SPSS26.0).
All statistical analyses were performed by R (version 3.6.3), SPSS26.0, X-tile (version 3.6.1) and
MedCalc15.2.2. P<0.05 was considered statistically signi�cant.

Results
Clinical Characteristics of Patients

Among the 323 patients, the median overall survival (mOS) was 10.6 months (95% CI: 9.7–11.7). 6-
month survival rate was 71.2% and 1-year survival rate was 42.1%.

Patient clinical characteristics in baseline model and chemotherapy response-based model are
summarized in Table1. And the median levels with interquartile ranges (IQRs) of the continuous
predictors are given in (TableS1, Supplement). In the two models, the median levels of the continuous
variables are close. And the distribution of the data was similar in baseline model and chemotherapy
response-based model. In the chemotherapy response-based model, 134 (57.5%) patients treated with
nab-paclitaxel plus S1 chemotherapy regimen, 31 (13.3%) patients treated with gemcitabine
monotherapy, 16 (6.9%) patients treated with nab-paclitaxel plus gemcitabine, 41 (17.6%) patients treated
with gemcitabine-based combination chemotherapy, 4 (1.7%) patients treated with S1 monotherapy, and
7 (3.0%) patients treated with nab-paclitaxel monotherapy. 55(23.6%) patients were progressive disease
at the �rst evaluation after 2 cycle chemotherapy.
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Development of Nomogram Prognostic Model

All demographic and clinicopathological variables, as well as tumor markers were selected as candidate
factors for developing the prediction model. In the baseline model, 7 variables were selected for
multivariable analysis in univariate logistic analysis (Table2). And correlation analysis showed there were
slight relationship between the seven factors (TableS2, Supplement). But the all values of variance
in�ation factor (VIF) were less than 2, it means that there were not collinearity problems between
variables. In multivariable logistic analysis, we used backward stepwise with AIC to identify the 4 factors
for �nal prediction model: KPS, gender, baseline CA 19-9 and baseline LDH (Table3).

Similarly, in the chemotherapy response-based model, 16 variables with statistical signi�cance in
univariate analysis were included in correlation analysis. Correlation analyses revealed strong
relationship between number of metastasized organs and liver metastases (r=0.626, P<0.001), and
between baseline CEA and CEA level at week-6 (r=0.725, P<0.001) (TableS3, Supplement). The four
variables were excluded from the multivariable analysis. The variance in�ation factor (VIF) values of
other variables were less than 3. Thus, the other 11variables were included in multivariable analysis. We
used backward stepwise with AIC to identify the 5 factors for �nal nomogram model: KPS, gender,
baseline CA 19-9, initial response to chemotherapy and second-line chemotherapy (Table3). Six-month
survival probability can be evaluated by these nomograms (Fig.1, 2).

Nomogram Validation

In baseline model and chemotherapy response-based model, the C-index con�rmed by the 1000 bootstrap
validation was 0.704 (95%CI, 0.65-0.76) and 0.846 (95%CI, 0.79-0.89), respectively. The Hosmer-
Lemeshow test x2 statistics were 4.182 (p=0.840) and 9.427(p=0.323), respectively. The calibration
curves were also observed good agreement between prediction and observation in baseline nomogram
model and chemotherapy response-based nomogram model (Fig.3A,3B). And the model predictive
accuracy between individual factors and combined factor was compared by ROC curves (Fig.4A,4B). The
AUC of combined model was signi�cantly larger than other individual predictors.

Clinical use

We used the X-tile to �nd the optimal cut-off value to stratify patients based on total scores predicted by
the nomograms and then plotted Kaplan-Meier survival curves (Fig.5A, 5B). The baseline model strati�ed
at 157 scores. The total score higher than 157, the patients had better survival (HR,0.43;95%CI,0.33-0.57;
P<0.001). The chemotherapy response-based model strati�ed at 108 scores, the patients with higher
scores than 108 had longer survival time (HR,0.16;95%CI,0.11-0.24; P<0.001).

We also used decision curve analysis (DCA) to evaluated the net bene�t and detected the clinical
application value of nomogram models. In the two nomogram models, both the combined predictive
models had better clinical utility than other single variables predictive value (Fig.6A, 6B).
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Discussion
In our study, we created 2 nomogram models that predicted the survival probability of patients with
advanced PC who were treated with �rst-line chemotherapy. And the performance of nomograms was
strictly assessed and internally validated. With a series of clinical trials being progressed, survival time of
advanced PC has gradually increased, but the median overall survival was less than 1 year with palliative
chemotherapy[5]. Based on the survival information of patients estimated by prognostic models,
physicians could prescribe suitable treatment and timely adjust treatment plans.

Our study used the nomograms to predict 6-month survival probability. Good performance was shown in
the baseline nomogram constructed by baseline clinical factors which easily obtained before
chemotherapy. Therefore, physicians could gain

preliminary survival assessment at the time of diagnosis and then provide the dosage regimens for
patients. After 2 cycles chemotherapy, we built chemotherapy response-based model which added
treatment regimens, initial response to chemotherapy, and the changes level in tumor markers based on
the baseline factors. The information could guide the physicians to decide on whether to adjust the
treatment plan.

In this study, we collected a wide array of variables previously reported to be related to the prognosis of
PC[20, 21]. And some risk factors which have been reported to be associated with PC were also included
in this study[22, 23]. In addition, previous studies showed that the changes level in tumor markers had
relationship with survival of advanced PC[24, 25]. For comprehensive assessment of patient survival, we
collected more factors than other studies. However, we did not enroll all the variables into our model. After
univariate analysis, we �rstly performed abundant association analyses on all variables to avoid
collinearity interference between variables. Then, we deleted the variables with high correlation coe�cient
(r > 0.5, P < 0.05). Finally, we calculated the variance in�ation factor (VIF) to check collinearity problems.
Thus, our study collected as much detailed information as possible while assuring the accuracy of
prognosis. And at the same time, these variables were repeatedly validated in different studies which
could help us to select and �nd the most effective information from a large amount of clinical
information to improve clinical work e�ciency.

Our baseline model and chemotherapy response-based model demonstrated good discriminative ability,
the C-index were 0.704 and 0.846, respectively. The baseline model was similar with previous studies[21,
26]. In our two models, the baseline CA 19 − 9 level was important factor for advanced PC. Previous
studies had same results[20, 21, 27]. In the chemotherapy response-based model, we added some
information into models to improve the value of prognosis, such as treatment information, initial
response to chemotherapy, important laboratory markers. Because survival information could be infected
by treatment process. We found that chemotherapy regimens, the initial response to chemotherapy and
changes levels in markers at 6-week had relationship with survival probability in univariate analyses.
However, the �nal model did not contain chemotherapy regimens and changes levels in markers at 6-
week without statistically signi�cant in multivariate analysis. In the multivariate analysis the initial
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response to chemotherapy with higher OR (odds ratio = 3.64) than other variables was the most powerful
variable. Initial response to chemotherapy also could be applied to predict other tumors[16, 28].

There are several limitations in our study. First, the retrospective study may exist biases; and our data
collected from single center, so we need to combine multi-center database to increase the credibility of
the results. Then, the subsequent treatments of patients may exist differences. However, we did not
discuss this point in detail. Finally, our nomograms were only performed internal validation with
bootstrap validation, in the future, we need to �nish the externally validation.

Conclusions
Based on different clinical factors, we used nomograms to evaluate the survival probability of patients
with advanced PC undergoing �rst-line chemotherapy. And we developed the two predictive models �tted
very well: the baseline model and chemotherapy response-based model. The effect of the chemotherapy
response-based model with higher AUC was better than the baseline model. We can make different
treatment plans according to the different model information. In the future, we will further develop the
predicted model with multi-center data and add external validation.
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Characteristic

 

Baseline model Chemotherapy response-based model

N     Percent (%) N     Percent (%)

Gender    

Female 125(38.7) 89 (38.2)

Male 198(61.3)   144 (61.9

Age(year)    

≤56 169(52.3) 129(55.4

56 154(47.7) 104(44.6

BMI (kg/m2)    

≤25 245(75.9)  168(72.1

25 78(24.1)  65(27.9

KPS    

70~80 95(29.4) 86(36.9

90~100 228(70.6) 147(63.1

Smoke    

Absent 202(62.5) 148(63.5

Present 121(37.5) 85(36.5

Alcohol    

Absent 191(59.1) 135(57.9

Present 132(40.9) 98(42.1

Diabetes    

Absent 255(78.9) 183(78.5

Present 68(21.1) 50(21.5

Jaundice    

Absent 254(78.6) 185(79.4

Present 69(21.4) 48(20.6

Ascites    

Absent 244(75.5) 174(74.7

Present 79(24.5) 59(25.3
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Number of metastasized organs    

0 55(17.0) 33(14.2

1 195(60.4) 145(62.2

≥2 73(22.6) 55(23.6

Liver metastases    

Absent 74(22.9) 48(20.6

Present 249(77.1) 185(79.4

Lung metastases    

Absent 266(82.4) 190(81.5

Present 57(17.6) 43(18.5

Bone metastases    

Absent 294(91.0) 213(91.4

Present 29(9.0) 20(8.6

(Continue)
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Characteristic

 

Baseline model

 

Chemotherapy response-based model

N     Percent (%) N     Percent (%)

Primary tumor location    

Head 121(37.5) 86(36.9

Body-Tail 202(62.5) 147(63.1

Baseline WBC (×1000/mm3)    

≤Median 162(50.2) 113(48.5)

> Median 161(49.8) 120(51.5)

Baseline PLT(×1000/mm3)    

≤Median 162(50.2) 120(51.5)

> Median 161(49.8) 113(48.5)

Baseline N    

≤Median 162(50.2) 113(48.5)

> Median 161(49.8) 120(51.5)

Baseline Alb    

≤Median 164(50.8) 121(51.9)

> Median 159(49.2) 112(48.1)

Baseline LDH    

≤Median 155(48.0) 116(49.8)

> Median 168(52.0) 117(50.2)

Baseline CEA    

≤Median 161(49.8) 115(49.4)

> Median 162(50.2) 118(50.6)

Baseline CA 19-9    

≤Median 162(50.2) 112(48.1)

> Median 161(49.8) 121(51.9)

Baseline TB    

≤Median 164(50.8) 121(51.9)
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> Median 159(49.2) 112(48.1)

Change in TB level at week-6 NI  

Decrease   154(66.1

No change and increase   79(33.9

Change in LDH level at week-6 NI  

Decrease   80(34.3

No change and increase   153(65.7)

Change in CEA level at week-6 NI  

Decrease   93(39.9)

No change and increase   140(60.1)

Change in CA19–9 level at week-6 NI  

Decrease   151(64.8)

No change and increase   82(35.2)

Characteristic

 

Baseline model Chemotherapy response-based model

N     Percent (%) N     Percent (%)

Change in TB level at week-6 NI  

Decrease   138(59.2)

No change and increase   95(40.8)

Alb level at week-6 NI  

≤Median   117(50.2)

> Median   116(49.8)

LDH at week-6 NI  

≤Median   113(48.5)

> Median   120(51.5)

CEA at week-6 NI  

≤Median   11750.2)

> Median   116(49.8)

CA 19-9 at week-6 NI  

≤Median   114(48.9)
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> Median   119(51.1)

TB at week-6 NI  

≤Median   122(52.4)

> Median   111(47.6)

Initial response to chemotherapy NI  

PD   55(23.6)

Non-PD   178(76.4)

Chemotherapy regimen NI  

nab-paclitaxel plus S1   134(57.5)

Non nab-paclitaxel plus S1   99(42.5)

Second-line chemotherapy NI  

No   117(50.4)

Yes   115(49.6)

Previous Surgery    

No 306(94.7) 221(94.8)

Yes 17(5.3) 12(5.2)

 

Table2. Results of Univariate Logistic Regression Analysis
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Characteristic Baseline model

(N=323)

Chemotherapy response-based
model (N=233)

OR 95%CI P-
value

OR 95%CI P-value

Gender (female vs male) 0.56 0.34-0.90 0.018 0.39 0.22-0.72 0.002

Age(≤56 vs >56) 0.79 0.51-1.25 0.325 0.76 0.52-1.09 0.136

BMI(≤25 vs >25) 1.66 0.96-2.91 0.071 1.35 0.92-1.96 0.119

KPS (70~80 vs 90~100) 2.72 1.66-4.65 <0.001 1.97 1.37-2.57 <0.001

Smoke (absent vs present) 0.92 0.58-1.47 0.735 0.77 0.44-1.32 0.342

Alcohol (absent vs present) 0.88 0.55-1.39 0.579 0.70 0.41-1.20 0.198

Diabetes (absent vs present) 1.09 0.62-1.90 0.766 1.12 0.58-2.16 0.733

Jaundice (absent vs present) 0.65 0.38-1.12 0.118 0.92 0.47-1.78 0.815

Ascites (absent vs present) 0.81 0.48-1.37 0.438 0.77 0.42-1.41 0.392

Number of metastasized
organs

           

0   Reference     Reference  

1 1.60 0.77-3.32 0.204 1.57 0.65-3.80 0.319

≥2 1.43 0.82-2.46 0.205 1.93 1.02-3.64 0.042

Liver metastases (absent vs
present)

0.61 0.35-1.07 0.087 0.54 0.29-0.99 0.049

Lung metastases (absent vs
present)

0.83 0.46-1.49 0.545 0.66 0.34-1.29 0.221

Bone metastases (absent vs
present)

0.69 0.32-1.49 0.352 0.66 0.26-1.67 0.385

Tumor location (Head vs Body-
Tail)

1.14 0.72-1.83 0.564 0.85 0.49-1.49 0.571

Baseline WBC (≤6.39 vs >6.39) 0.51 0.31-0.80 0.004 0.56 0.32-0.96 0.035

Baseline PLT(≤198 vs >198) 0.82 0.52-1.29 0.396 0.91 0.53-1.55 0.731

Baseline N(≤0.665 vs >0.665) 0.53 0.34-0.84 0.007 0.56 0.32-0.96 0.036

Baseline albumin(≤40.5 vs
>40.5)

1.08 0.69-1.71 0.715 1.03 0.60-1.76 0.918

Baseline LDH(≤159 vs >159) 0.52 0.32-0.82 0.005 0.81 0.47-1.38 0.442

Baseline CEA(≤7.32 vs >7.32) 0.54 0.34-0.86 0.009 0.53 0.31-0.91 0.022
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Baseline CA 19-9(≤1453 vs
>1453)

0.45 0.28-0.72 0.001 0.39 0.22-0.68 0.001

Baseline bilirubin(≤11.4 vs
>11.4)

0.67 0.43-1.06 0.087 0.76 0.45-1.30 0.323

Change in albumin level at
week-6

  NI       0.889

Decrease       1 1  

No change and increase       0.96 0.55-1.69  

Change in LDH level at week-6   NI       0.597

Decrease       1 1  

No change and increase       1.17 0.66-2.06  

Change in CEA level at week-6   NI       0.018

Decrease       1 1  

No change and increase       1.98 1.12-3.49  

Change in CA19–9 level at
week-6

  NI       0.001

Decrease       1 1  

No change and increase       2.51 1.43-4.39  

Change in TB level at week-6   NI       0.627

Decrease       1 1  

No change and increase       1.14 0.66-1.97  

Characteristic

 

Baseline model

(N=323)

Chemotherapy response-based
model

 (N=233)

OR 95%CI P-
value

OR 95%CI P-value

Albumin at week-6(≤39.0 vs
>39.0)

  NI   1.94 1.13-3.35 0.017

LDH at week-6(≤170.7 vs
>170.7)

  NI   1.18 0.69-2.02 0.537

CEA at week-6(≤7.97 vs >7.97)   NI   0.46 0.27-0.80 0.006

CA 19-9 at week-6(≤790.7 vs
>790.7)

  NI   0.43 0.25-0.74 0.003

Bilirubin at week-6(≤9.6 vs   NI   0.86 0.50-1.47 0.588
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>9.6)

Initial response to
chemotherapy

  NI       <0.001

PD       1 1  

Non-PD       5.13 2.68-9.79  

Chemotherapy regimen   NI       0.005

nab-paclitaxel plus S1       1 1  

Non nab-paclitaxel plus S1       2.19 1.27-3.78  

Second-line chemotherapy   NI       <0.001

Yes       1 1  

No       3.05 1.74-5.34  

Previous Surgery     0.250     0.840

Yes 1 1   1 1  

No 1.96 0.62-6.15   1.13 0.33-3.89  

 

Table3. Results of Multivariate Logistic Regression Analysis
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Characteristic Baseline model

(N=323)

Chemotherapy response-based
model

(N=233)

OR 95%CI P-
value

OR 95%CI P-value

Gender (female vs male) 0.49 0.29-
0.81

0.006 0.38 0.18-0.78 0.008

KPS (70~80 vs
90~100)                     

2.97 1.77-
4.99

<0.001 1.91 1.20-2.61 <0.001

Baseline CA 19-9 0.46 0.28-
0.75

0.002 0.30 0.15-0.61 <0.001

Baseline LDH 0.54 0.33-
0.89

0.015   NI  

Initial response to chemotherapy   NI       0.001

PD       1 1  

Non-PD       3.64 1.67-7.96  

Second-line chemotherapy   NI       0.001

Yes       1 1  

No       3.09 1.55-6.14  

Figures
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Figure 1

Baseline nomogram to predict 6-month survival rate of PC patients created based on 4 independent
prognostic factors.
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Figure 2

Chemotherapy response-based nomogram to predict 6-month survival rate of PC patients created based
on 5 independent prognostic factors.
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Figure 3

Calibration plot of nomogram comparing actual with predicted probabilities at 6-month survival rate. (A).
Calibration plot of baseline nomogram; (B). Calibration plot of chemotherapy response-based nomogram.

Figure 4

Time-dependent receiver operating characteristic (ROC) curve analysis of nomogram for 6-month
survival. The combined nomogram (red solid line) had better accuracy than any other predictor. (A). ROC
curve of baseline nomogram; (B). ROC curve of chemotherapy response-based nomogram.
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Figure 5

Kaplan-Meier Curves for patients strati�ed by nomogram predict points. (A). Kaplan-Meier Curves of
patients in baseline nomogram; (B). Kaplan-Meier Curves of patients in chemotherapy response-based
nomogram.

Figure 6

Decision curve analysis (DCA) of the nomogram for 6-month survival. The dark solid line represents the
assumption that no patient survival in 6-month. The gray solid line represents the assumption that all
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patient survival in 6-month. The red solid line represents the combined nomogram. (A). DCA of baseline
nomogram; (B). DCA of chemotherapy response-based nomogram. Both two DCA, the combined
nomogram add bene�t than individual predictive model.
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