
© Chinese Journal of Cancer Research. All rights reserved. Chin J Cancer Res 2015;27(5):509-515www.thecjcr.org

Original Article

Prognostic value of clinicopathological characteristics in patients 
with pancreatic cancer

Mei Geng1, Haoping Xu1, Ruobing Ren1, Qing Qu1, Chengfang Shangguan1, Junwei Wu1, Jinsong Jiang1, 
Hao Li1, Weiguo Cao2

1Department of Oncology, 2Department of Radiation Oncology, Ruijin Hosptial, Shanghai Jiaotong University School of Medicine, Shanghai 

200025, China

Correspondence to: Weiguo Cao, MD. Department of Radiation Oncology, Ruijin Hosptial, Shanghai Jiaotong University School of Medicine, No. 

197, Ruijin Er Rd, Shanghai 200025, China. Email: caowg52@hotmail.com.

Background: The purpose of this study was to analyze the effects of all clinical characteristics on the overall 
survival time, in order to provide a basis for determining the prognostic factor of patients with pancreatic cancer.
Methods: A total of 103 pancreatic cancer patients were admitted to the Department of Radiotherapy and 
Chemotherapy of the Ruijin Hospital, Shanghai Jiaotong University School of Medicine, between January 
2002 and December 2012. There were 68 men and 35 women; the median age was 62 years. Diagnoses 
of pancreatic cancer in all patients were confirmed by histopathology, cytology, or clinical diagnosis. The 
Kaplan-Meier method was performed to calculate the overall survival rate. The log-rank method was used to 
examine the univariate analysis. The Cox regression model was performed for multivariate analysis.
Results: The median survival time was 293 days, the 1-, 2-, and 3-year survival rates were 27.18%, 5.83%, 
and 1.94%, respectively. Cox regression analysis revealed that age (P=0.015), Karnofsky performance status 
(PS) (P=0.002), surgical types (P<0.001), and platelet counts (P<0.001) were independent prognostic factors 
affecting the overall survival of patients with pancreatic cancer.
Conclusions: Pancreatic cancer had a poor prognosis, the general physical condition, age, the availability 
of radical surgery, and platelet counts were factors influencing the overall survival of patients with 
pancreatic cancer.
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Introduction

The incidence of pancreatic cancer has gradually 
increased in recent years. Because of pancreatic cancer’s 
characteristics, including local invasion, being prone to 
distant metastasis, and drug resistance, this cancer has been 
considered a tumor with a poor prognosis over the past 
decade.

The median overall survival time after diagnosis is 6 months, 
and the 5-year survival rate is lower than 5% (1,2). Because 
this cancer is prone to local invasion and distant metastasis 
and is insensitive to drugs, surgery can only be performed 
in 20% of pancreatic ductal adenocarcinomas at the time of 

diagnosis. However, early recurrence or distant metastasis 
frequently occurs after surgery, and the 5-year survival 
rate of patients after surgery is rarely above 20%. Most 
patients miss the surgical opportunity because they already 
have local progression or distant metastasis at the time of 
diagnosis; therefore, the prognosis is poor (3). Currently, 
the treatment of ductal adenocarcinoma is based on the 
tumor stages, concomitant diseases, and performance status 
(PS) scores. Six months of gemcitabine-based chemotherapy 
after surgical resection is the standard for treating the early 
stages of pancreatic cancer (3). In contrast, patients with 
distant metastasis can only receive palliative chemotherapy. 
Although the treatment for patients with local progression 
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but without distant metastasis remains debatable, single 
chemotherapy or radio-chemotherapy can be considered. 
There are various opinions regarding factors that affect 
overall survival time and prognosis. The purpose of this 
study was to analyze the effects of all clinical characteristics 
on the overall survival time, in order to provide a basis 
for determining the prognostic factor of patients with 
pancreatic cancer. 

Patients and methods

A total of 103 pancreatic cancer patients were admitted to 
the Department of Radiotherapy and Chemotherapy of 
the Ruijin Hospital, Shanghai Jiaotong University School 
of Medicine, between January 2002 and December 2012. 
Inclusion criteria included histologically or cytologically 
proven pancreatic cancer, at least one measurable or 
evaluable lesion as assessed by CT-scan or MRI, and age 
≥18 years. Among the assessed patients, those treatment 
with warfarin, uncontrolled hypercalcemia, known 
dihydropyrimidine dehydrogenase deficiency, other serious 
and uncontrolled non-malignant disease (e.g., active 
infection requiring systemic therapy, coronary stenting or 
myocardial infarction, or stroke in the past 6 months), HIV-
infected patients or otherwise known to be HIV-positive 
with untreated hepatitis B or hepatitis C, medical history or 
active interstitial lung disease, other concomitant or previous 
malignancy (except adequately treated in-situ carcinoma 
of the uterine cervix, basal or squamous cell carcinoma of 
the skin, cancer in complete remission for >5 years) were 
excluded. There were 68 men and 35 women; the median 
age was 62 years. The clinical symptoms included 13 cases 
(12.62%) of nausea and vomiting, 87 cases (84.47%) of 
abdominal pain and abdominal distension, 43 cases (41.75%) 
of lower back pain, six cases (5.83%) of diarrhea, 83 cases 
(80.58%) of loss of appetite, 39 cases (37.86%) of body 
weight loss >10%, and 54 cases (52.43%) of body weight loss 
<10%. During disease onset, 32 patients (31.07%) presented 
with diabetes mellitus, 10 (9.71%) had ascites, 25 (24.27%) 
had jaundice, 50 (48.54%) had liver metastasis, 11 (10.68%) 
had supraclavicular lymph node metastasis, 43 (41.75%) 
had carcinoma of the head and neck of the pancreas, and 60 
(58.25%) had carcinoma of the body and tail of the pancreas. 
For the American Joint Committee on Cancer (AJCC) 
stages, there are 1 (0.97%) stage II cases, 35 (33.98%) stage 
III cases, and 67 cases (65.05%) stage IV cases.

In the case of elevated preoperative serum CA19.9 levels 
the assessment of this marker was performed every 3 months 

for 2 years and an abdominal CT scan every 6 months. The 
median overall survival was defined as the interval between 
the date of beginning of treatment to death or last follow-
up visit, and to clinical progression or death or last follow-
up visit if not progressed. The survival time was calculated 
from the date of confirmed pathological diagnosis to the 
time of death, or the final follow-up date. The study was 
conducted with the approval of the institutional ethics 
board of our institute.

Statistical analysis

SPSS13.0 statistical software was used. The Kaplan-Meier 
method was performed to calculate the overall survival rate. 
The log-rank method was used to examine the univariate 
analysis. The Cox regression model was performed for 
multivariate analysis. P<0.05 was considered statistically 
significant.

Results

Laboratory tests

During the disease onset in the 103 patients, 19 (18.45%) 
had increased total white blood cell (WBC) count, 8 (7.77%) 
had decreased WBC count, 57 (55.34%) had decreased 
hemoglobin, 11 (10.68%) had an increased platelet count, 
and 10 (9.71%) had a decreased platelet count. Alanine 
aminotransferase levels were increased in 100 cases (10.68%), 
serum total bilirubin levels were increased in 35 cases 
(33.98%), creatinine levels were increased in 7 cases (6.80%), 
creatinine levels were decreased in 17 cases (16.50%), 
albumin levels were decreased in 43 cases (41.75%), and 
carcinoembryonic antigen (CEA) levels were increased in 
54 cases (52.43%). Sixty-nine cases (66.99%) had >300 U/L 
carbohydrate antigen 19-9 (CA199); 20 cases (19.42%) had 
increased CA199, although the level was <300 U/L.

Treatment methods

Among these patients, 21 (20.39%) received radical surgery 
for pancreatic cancer, 13 (12.62%) received palliative 
surgery, and 69 (66.99%) did not receive surgery. Eighty-
three patients (80.58%) received chemotherapy; 68 of 
those patients (66.02%) received chemotherapy alone, 15 
(14.56%) received chemotherapy combining with local 
radiotherapy, two (1.94%) received radiotherapy alone, and 
18 (17.48%) received the best supportive care. The first-
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line treatment of 63 patients (61.17%) was gemcitabine; 
20 patients (19.42%) were administered other drugs for 
the first-line treatment [including 5-fluorouracil (5-FU), 
Xeloda, TS-1, and irinotecan].

Overall survival and prognostic factors 

The median survival time was 293 days, the 1-, 2-, and 
3-year survival rates were 27.18%, 5.83%, and 1.94%, 
respectively. The patients with good physical strength had 
significantly longer survival times than those with poor 
physical strength (P<0.05). Patients older than 55 years with 
left supraclavicular lymph node enlargement, accompanying 
ascites, or liver metastasis had shorter survival times. In 
addition, patients with a body weight loss >10% also had 
shorter survival times. The survival time of one stage II 
patient reached 1,290 days, the median survival time of 35 
phase III patients was 718 days, and the median survival 
time of 67 stage IV patients was 189 days (Table 1). The 
survival time of stage III patients was longer than the 
survival time of stage IV patients (P<0.001).

The gender, tumor location, accompanying diabetes 
mellitus, symptoms such as nausea and vomiting, abdominal 
pain and abdominal distension, lower back pain, diarrhea, 
and yellow discoloration of skin during physical examination 
did not affect the overall survival (P>0.05). The median 
survival time of patients with normal tumor indicator CEA 
was 377 days, and the median survival time of patients 
with increased CEA was 201 days; there was a significant 
difference between these two (P=0.001). The median 
survival time of patients with CA199 >300 U/L, increased 
CA199 but <300 U/L, and normal CA199 was 215 days, 
524 days, and 718 days, respectively; there was a significant 
difference between the former and the latter two (P=0.001 
and P=0.003). The survival times of patients with increased 
CA199 but <300 U/L and normal CA199 did not indicate a 
significant difference (P=0.569). 

Patients with increased serum total bilirubin, decreased 
albumin, and increased creatinine and patients with 
increased WBC count and abnormal platelets had shorter 
survival times (P<0.05). Changes in the biochemical 
indicator alanine aminotransferase did not significantly 
influence survival time (P>0.05). The median survival time 
of patients who received radical surgery was 721 days, the 
median survival time of patients who received palliative 
treatment was 264 days, and the median survival time of 
patients without surgery was 215 days. The survival time of 
patients who received radical surgery was thus significantly 

Table 1 Univariate analysis of prognostic factor of overall 
survival in patients with pancreatic cancer

Characteristics No.
Median OS  

(95% CI) (days)
P

Gender 0.262

Male 68 290 (243.8-336.2)

Female 35 310 (211.3-408.7)

Age 0.043

≤55 27 270 (232.1-307.9)

>55 76 361 (297.2-424.8)

Primary tumor location 0.841

Head of pancreas 43 310 (263.7-356.3)

Tail of pancreas 60 290 (244.8-335.2)

AJCC stages <0.001

Stage II 1 1,290 (-)

Stage III 35 718 (444.8-991.2)

Stage IV 67 189 (156.4-221.6)

Surgical type <0.001

Radical surgery 21 721 (695.4-746.6)

Palliative surgery 13 264 (180.3-347.7)

No surgery 69 215 (163.6-266.4)

WBCs <0.001

Normal 76 344 (308.8-379.2)

Increased 19 113 (89.3-137.0)

Decreased 8 425 (324.5-525.5)

Hemoglobin <0.001

Normal 45 291 (263.5-318.5)

Increased 1 32 (-)

Decreased 57 325 (278.7-371.3)

Platelet 0.003

Normal 82 334 (295.3-372.7)

Increased 11 161 (108.4-213.6)

Decreased 10 130 (102.6-157.4)

Alanine aminotransferase 0.498

Normal 87 310 (278.8-341.2)

Increased 16 264 (182.5-345.5)

Serum total bilirubin 0.036

Normal 68 336 (304.7-367.3)

Increased 35 215 (161.4-268.6)

Creatinine 0.002

Increased 7 86 (34.9-137.1)

Decreased 27 310 (266.9-353.1)

Normal 69 325 (285.6-364.4)

Table 1 (continued)
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Table 1 (continued)

Characteristics No.
Median OS  

(95% CI) (days)
P

Albumin 0.001

Normal 60 412 (353.4-470.6)

Decreased 43 189 (157.3-220.7)

CEA 0.001

Increased 54 201 (164.7-237.3)

Normal 49 377 (328.4-425.6)

Carbohydrate antigen (CA199) <0.001

≥300 69 215 (173.1-257.2)

Increased <300 20 524 (295.2-752.8)

Normal 14 718 (469.9-966.1)

Nausea and vomiting 0.258

Yes 13 223 (197.7-248.3)

No 90 293 (265.8-320.2)

Abdominal pain and abdominal distension 0.473

Yes 87 293 (255.7-330.3)

No 16 291 (54.8-527.2)

Lower back pain 0.375

Yes 43 355 (324.5-385.5)

No 60 274 (230.5-317.5)

Diarrhea 0.562

Yes 6 264 (221.7-306.3)

No 97 310 (282.3-337.7)

Loss of appetite 0.105

Yes 82 290 (233.6-346.4)

No 20 426 (187.4-664.6)

Loss of body weight 0.065

>10% 39 189 (148.8-229.2)

<10% 54 325 (286.9-363.1)

Normal 10 712 (355.9-1,068.1)

Diabetes mellitus 0.743

Combined 32 264 (199.6-328.4)

Not combined 71 325 (293.2-357.0)

Ascites 0.001

Yes 10 189 (113.5-264.5)

No 93 334 (303.1-364.9)

Jaundice 0.768

Yes 25 377 (269.1-484.9)

No 78 291 (263.1-318.9)

Liver metastasis 0.020

Yes 50 186 (158.4-213.6)

No 53 417 (379.4-454.6)

Table 1 (continued)

Table 1 (continued)

Characteristics No.
Median OS  

(95% CI) (days)
P

Lymph node metastasis 0.031

Yes 11 176 (147.9-204.1)

No 92 325 (296.7-353.3)

Chemotherapy 0.221

First-line containing 

GEMZAR

63 326 (293.9-358.1)

Other programs 40 252 (206.7-297.3)

Treatment methods 0.007

Chemotherapy 68 290 (240.5-339.5)

Radiotherapy 2 1,290 (–)

Chemotherapy + 

radiotherapy

15 336 (315.9-356.1)

No 18 153 (118.4-187.6)

AJCC, American Joint Committee on Cancer; WBCs, 

white blood cell; CEA, carcinoembryonic antigen; CA199, 

Carbohydrate antigen.

lengthened compared with patients receiving palliative 
treatment and patients who did not undergo surgery 
(P=0.000 and P=0.000); there was no difference in the 
survival time of patients who received palliative treatment 
and patients who did not undergo surgery (P=0.721).

The survival time of patients who received chemotherapy 
or radio-chemotherapy was longer than the survival time of 
patients who did not receive radio-chemotherapy (P=0.005 
and P=0.004); the survival time of patients who received 
chemotherapy alone was not different from patients who 
received radio-chemotherapy (P=0.985). Among patients 
who received chemotherapy, the survival times of patients 
who received the gemcitabine treatment program as the 
first-line treatment (326 days) and patients who received 
other first-line treatment (252 days) were not statistically 
different (P=0.221).

The 16 factors that were significant were introduced into 
the Cox regression equation, the results indicate that age 
(P=0.015), Karnofsky PS (P=0.002), surgical types (P<0.001), 
and platelet counts (P<0.001) were independent prognostic 
factors affecting the overall survival of pancreatic cancer 
patients (Table 2).

Discussion

The Pancreatic Cancer Committee of the Chinese Anti-
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Cancer Association conducted a clinical epidemiological 
survey on pancreatic cancer. A total of 2,340 patients with 
pancreatic cancer from 13 large centers in China were 
analyzed. The median survival times of stages I, II, III, 
and IV patients were 22.80, 19.57, 8.45, and 5.44 months, 
respectively. The 1-year survival rates of these groups 
were 64.58%, 60.82%, 17.29%, and 8.79%, respectively; 
the 3-year survival rates were 26.04%, 22.68%, 0%, and 
0%, respectively; the 5-year survival rates were 15.63%, 
10.31%, 0%, and 0%, respectively. The median overall 
survival time of patients with carcinoma of the head of 
the pancreas, and carcinoma of the body and tail of the 
pancreas was 9.88 and 8 months, respectively. The median 
survival times of patients who received radical surgery 
and palliative treatment were 20.14 and 7.36 months, 
respectively (4). The survival analysis of 204 cases of 
pancreatic cancer reported by Zhang et al. showed that 
the median survival time was 6.4 months and that the 
1-, 2-, and 3-year survival rates were 32.8%, 13.7%, and 
2.9%, respectively (5). Among the 103 cases of pancreatic 
cancer in this study, the median overall survival time was 
293 days, and the 1-, 2-, and 3-year overall survival rates 
were 27.18%, 5.83%, and 1.94%, respectively. The overall 
survival rates in this study were lower than the survival 
rates in the above reports (4,5). The reason may be there 
were more stage IV patients (65.05%) and patients who did 
not undergo radical surgery for pancreatic cancer (79.61%) 
in this study.

This  s tudy showed that  c l inical  symptoms are 
accompanied by enlargement of the left supraclavicular 
lymph node, ascites, liver metastasis, late staging, poor 
KPS, older age, not being suitable for radical surgery, and 
short overall survival of patients without radiotherapy and 
chemotherapy. In addition, the results showed that patients 
with increased CA199, increased CEA, increased WBC, 
increased hemoglobin, decreased platelets, increased total 
bilirubin, decreased albumin, and increased creatinine had 

shorter survival times. The common clinical symptoms 
in general pancreatic cancer such as nausea, vomiting, 
abdominal pain and abdominal distension, lower back pain, 
and diarrhea did not affect the prognosis. 

It was reported that the mean survival time of carcinoma 
of the head of the pancreas was longer than the survival 
time of carcinoma of the body and tail of the pancreas 
(6-8). The survival times of patients with carcinoma of the 
head of the pancreas and carcinoma of the body and tail of 
the pancreas in this study were not significantly different. 
Poruk et al. retrospectively analyzed the pancreatic cancer-
related tumor indicators and showed that the sensitivity and 
specificity of CA199 were 78.2% and 82.8%, respectively, 
and that the sensitivity and specificity of CEA were 44.2% 
and 84.8%, respectively (9). Boeck et al. showed that for 
patients in the advanced stage, an increase in CA199 levels 
influenced survival time; in addition, a decrease in CA199 
levels within 8 weeks following chemotherapy may predict 
whether the treatment was effective (10). In this study, we 
found that when the tumor indicators CEA and CA199 
in patients increased, the mean survival time significantly 
decreased. In particular, when CA199 >300 U/L, the 
prognosis was poor, and the mean survival time was only 
215 days.

Studies have shown that patients with increased WBC 
and decreased platelets have a shorter survival time (11,12). 
Increased WBC or increased platelets in many patients with 
advanced tumors may be associated with the secretion of 
factors such as G-CSF and GM-CSF by tumors (11-13). 
In this study, it was found that an abnormal platelet count 
was an independent prognostic factor affecting the survival 
of pancreatic cancer patients. Generally, patients with low 
platelet counts cannot tolerate surgery, chemotherapy, or 
radiotherapy; such patients can only receive symptomatic 
therapy. The survival time of patients at the advanced stage 
is also shorter than for patients who receive radiotherapy 
and chemotherapy.

Table 2 Multivariate analysis of prognostic factor of overall survival in patients with pancreatic cancer

Factors
Characteristics

Hazard ratio (95% CI) P
Unfavorable Favorable

Age >55 ≤55 0.468 (0.253-0.865) 0.015

Karnofsky PS 70 80-100 0.948 (0.917-0.980) 0.002

Surgical types Palliative surgery/no surgery Radical surgery 2.315 (1.564-3.427) <0.001

Platelets Increased/decreased Normal 2.136 (1.426-3.200) <0.001

PS, performance status; CI, confidence interval.
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Currently, surgery remains the most effective treatment 
for pancreatic cancer, the group of patients having radical 
surgery for pancreatic cancer had significantly improved 
survival times, compared with the palliative treatment group 
and the non-surgery group (14,15). This study showed that 
the median survival time of patients who received radical 
surgery was 721 days, whereas the patients who received 
palliative treatment and those who did not undergo surgery 
was 264 and 215 days, respectively. The survival time of the 
former was significantly longer, which was consistent with 
the previous studies (14,15). The effects of chemotherapy, 
combined radiotherapy and chemotherapy treatment, 
and a variety of chemotherapy programs on the survival 
times of pancreatic cancer patients are not clear. Many 
clinical trials have used gemcitabine to combine with 
other chemotherapeutic drugs, including 5-FU (16), 
capecitabine (17), oxaliplatin (18,19), cisplatin (20,21), 
irinotecan (22), and pemetrexed (23), to treat advanced 
pancreatic cancer. Although some trial results have indicated 
small improvements in progression-free survival, there was 
no improvement in overall survival (24,25). The PRODIGE 
clinical trial used the FOLFIRINOX three-drug program 
to treat advanced pancreatic cancer using gemcitabine as a 
control. The overall survival rate in the three-drug program 
reached 11.1 months, whereas the overall survival rate using 
gemcitabine alone was 6.8 months (26). This was the first 
study using a non-gemcitabine chemotherapy program to 
achieve an increase in the survival time of patients with 
advanced pancreatic cancer. However, only patients with 
good physical strength can tolerate the treatment of three 
drugs and benefit from such a protocol. Only in a phase 
III combined chemotherapy clinical trial (27) did the small 
molecule inhibitor of the EGFR receptor pathway erlotinib 
prolong the median survival time for two weeks compared 
with patients in the placebo group. In this study, the median 
survival rate of patients who received gemcitabine as the 
first-line treatment was 326 days, whereas the median 
survival rate of patients using other drugs (e.g., 5-FU, 
capecitabine, oxaliplatin, irinotecan, or TS-1) as the first-
line treatment was 252 days.

In conclusion, pancreatic cancer had a poor prognosis, 
the general physical condition, age, the availability of radical 
surgery, and platelet counts were factors influencing the 
overall survival of patients with pancreatic cancer.
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