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Original Article

Does diabetes mellitus affect presentation, stage and survival in 
operable pancreatic cancer?

Clement L. K. Chia1, Anthea Y. S. Lee2, Vishal G. Shelat1, Saleem Ahmed1, Sameer P. Junnarkar1, 
Winston W. L. Woon1, Jee-Keem Low1

1Department of General Surgery, Tan Tock Seng Hospital, Singapore, Singapore; 2Yong Loo Lin School of Medicine, National University of 

Singapore, Singapore, Singapore

Contributions: (I) Conception and design: CL Chia, VG Shelat, SP Junnarkar, WW Woon, JK Low; (II) Administrative support: AY Lee;  

(III) Provision of study materials or patients: SP Junnarkar, WW Woon, JK Low; (IV) Collection and assembly of data: S Ahmed, AY Lee; (V) Data 

analysis and interpretation: CL Chia, VG Shelat; (VI) Manuscript writing: All authors; (VII) Final approval of manuscript: All authors.

Correspondence to: Dr. Clement L. K. Chia, MRCS(Ed), Senior Resident. Department of General Surgery, Tan Tock Seng Hospital, Singapore 

308433, Singapore. Email: clemchia84@gmail.com.

Background: The aim of the study is to investigate differences in clinical presentation, disease stage and 
survival of operable pancreatic cancer patients with new onset DM compared to long standing diabetes 
mellitus (DM) and non diabetics.
Methods: A prospectively maintained pancreatic cancer surgery database of a tertiary care teaching hospital 
from January 2006 to August 2012 was reviewed. Only patients with a histological diagnosis of pancreatic 
carcinoma (PC) were included in final analysis. DM was defined as HbA1c >6.5% or any patient on anti-
diabetic treatment regardless of HbA1c value. New onset DM was defined when diagnosed within two 
preceding years of surgery. Patients were stratified into two groups: DM and non DM. Among the DM 
patients, patients with new onset DM were further stratified and studied separately. Staging of PC was 
performed according to the 6th edition of AJCC. Survival of patients with PC was determined by reviewing 
medical records. Patients and their families were contacted if there was no existing follow-up. 
Results: Eighty-six patients (n=55, 63.9% male) with a mean age of 62 years (range, 29-85 years) 
underwent pancreatic cancer surgery during the study period. Of the 86 patients, 30 (34%) had DM of 
which eight patients (9% overall) had new onset DM. DM patients tended to be older compared to non DM 
patients (67.8 vs. 58.5 years, P=0.0005). The majority of non DM patients were symptomatic (98.2%), and 
there was a tendency for DM group patients to be asymptomatic at presentation (13.3% vs. 1.8%, P=0.05). 
Abdominal pain was less common in DM patients compared to non DM patients (30% vs. 53.6%, P=0.04). 
The median duration of new onset DM prior to diagnosis of PC was 2 months (range, 1-23 months). There 
was a tendency for DM patients to present at an early stage (stage I and stage II) (P=0.08). There was no 
difference in survival (P=0.17) for new onset DM compared to long standing DM and non DM patients.
Conclusions: DM patients tend to be older and are less likely to present with abdominal pain. 
Asymptomatic presentation and early stage disease tends to occur in DM patients. A larger sample size is 
required to determine if survival of new onset DM patients differs from long standing and non DM patients.
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Introduction

Diabetes mellitus (DM) has been widely associated with 
pancreatic cancer—both as a cause as well as effect. Eight 
percent to 64% of individuals with pancreatic cancer 
are diabetic (1-4). Studies have reported an incidence of 
pancreatic cancer in new onset DM to be 5-14% (5,6). The 
association was particularly strong within 2 years of DM 
diagnosis in one large United States cohort study, accounting 
for 58% (86/149) of identified pancreatic cancer (7).  
Pancreatic cancer has a poor prognosis because it is usually 
diagnosed at an advanced stage and is unresectable (8). It 
remains of particular interest to study the occurrence of 
new onset DM in operable pancreatic cancer as this group 
of patients are at the maximum benefit of early diagnosis 
and improving outcomes. Lee et al. has concluded that 
elderly patients, patients with lower body mass index (BMI), 
patients with a history of weight loss and without a family 
history of DM are at the highest risk of developing pancreas 
cancer among all the DM patients (9). It is possible that 
application of pancreatic cancer screening programmes 
in all patients with new onset DM could positively affect 
outcomes. Occurrence of long standing DM or new 
onset DM in metastatic pancreatic cancer does not affect 
treatment or outcomes; while in locally advanced pancreatic 
cancer its role remains unproven in absence of evidence 
based data on neo-adjuvant protocols. This study is done to 
identify if there are any difference in clinical presentation, 
stage of disease and long term outcomes of operable 
pancreatic cancer patients with new onset DM compared to 
long standing DM and non diabetic patients. 

Methods

A prospectively maintained pancreatic cancer surgery 
database from January 2006 to August 2012 was reviewed. 
DM was defined as HbA1c >6.5% (10) or any patient 
on anti-diabetic treatment regardless of HbA1c value. 
New onset DM was defined when diagnosed within two 
preceding years of surgery (5-7). Only patients with a final 
histology of PC were included in our study. The following 
information was recorded: age at surgery, gender, smoking 
status, family history of pancreatic cancer, presence of 
preoperative symptoms, presence of new onset DM, stage 
of disease, date of last follow-up and date of death. Patients 
were stratified into two groups: DM and non DM. Among 
the DM patients, patients with new onset DM were studied 
separately. Survival of patients with PC was determined by 

review of medical records and phone calls to patients’ family 
members if needed. Staging of PC was performed according 
to the 6th edition of AJCC (11). 

Statistical analysis

Patient characteristics were summarized using proportions, 
mean ± standard deviation (SD), or median interquartile 
range (IQR), (when appropriate). Kruskal-Wallis test was 
conducted to compare the difference of continuous variables 
among the groups. For categorical variables, chi-square 
or Fisher’s exact test was used to examine the difference in 
proportions among the groups. The log rank test was used 
to test the survival difference among the non DM, long 
standing DM and new onset DM patients. All statistical 
analyses were carried out with Stata 10.0 at 5% level of 
significance. 

Results

Eighty-six patients (n=55, 63.9% male) with a mean age 
of 62 years (range, 29-85 years) underwent a pancreatic 
resection during the study period. Thirteen patients 
(15.1%) had a history of smoking and one patient (1.2%) 
had a family history of pancreatic cancer. Table 1 shows the 
demographic and clinical characteristics of PC patients 
with and without DM. Of the 86 patients, 30 (34%) 
had DM. Pancreas cancer in patients with DM tend to 
occur at an older age compared to patients without DM  
(67.8 vs. 58.5 years, P=0.0005). Proportion of asymptomatic 
patients was higher in the DM group compared to non 
DM group (13.3% vs. 1.8%, P=0.05). Abdominal pain 
was less common in DM patients compared to non DM 
patients (30% vs. 53.6%, P=0.04). Amongst the 30 patients 
with DM, eight patients (9%) had new onset DM and one 
patient was clinically asymptomatic for pancreas cancer. 
Of the seven patients who were symptomatic; weight loss 
and jaundice (four patients each), loss of appetite (three 
patients), abdominal pain (two patients) and back pain, 
abdominal mass and cholangitis (one patient each) were 
presenting symptoms. In these eight patients, the median 
duration of DM prior to pancreatic cancer diagnosis was  
2 months (range, 1-23 months). In the 22 patients with 
long standing DM, the median duration of DM prior to 
pancreatic cancer diagnosis was 4 years (range, 2-10 years).

Histopathological staging of the patients according to 
DM status revealed majority of new onset and long standing 
DM patients had stage I or II disease (Figure 1). There was 
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a tendency for early stage disease (stage I or stage II) to 
be more common in patients with DM compared to non 
DM (83.3% vs. 64.3%, P=0.08). There was no difference 
in 5 years survival of new onset DM patients compared 
to patients with non DM and long standing DM (P=0.17) 
(Figure 2). The only patient who was asymptomatic with 
new onset DM survived 14 months.

Discussion

Our study has shown that pancreas cancer patients with 

DM tend to be older and abdominal pain is less likely to 
be the presenting symptom. Patients with DM are also 
more likely to be diagnosed before symptoms manifest and 
there is a tendency for early stage (stage I and II) diagnosis; 
however there is no difference in 5 years survival of new 
onset DM patients compared to patients with non DM and 
long standing DM. 

Pancreatic cancer is the 5th and 6th most common causes 
of cancer mortality in male and female in Singapore 
respectively (12). Despite advances in technology and 
improvement in surgical outcomes, prognosis remains 
poor. The only chance of cure is surgical resection and 
5-year survival following a curative surgery for pancreatic 
cancer approaches 25% (13). Studies have shown that DM 
patients are at a 2.7 to 3.2 fold increased risk of developing 
pancreatic cancer (14-16). In fact, new onset DM is 
identified to have a strong association with developing 
pancreatic cancer (7,17). The DM associated with pancreatic 
cancer is often not associated with known risk factors of 
diabetes like family history and obesity. The relationship 
between DM and pancreatic cancer is complex and 
intercalated, comprising an entire spectrum of metabolic, 
immunologic, and hormonal alterations intimately related to 
tumour growth and progression. The exact pathogenesis for 
development of DM in pancreatic cancer patients is unclear. 
A meta-analysis demonstrated elevated serum c-peptide 
to insulin ratio was associated with pancreatic cancer; 
implicating peripheral insulin resistance in the mechanism 
of DM associated pancreatic cancer (18). The response to 
insulin resistance causes a hyperinsulin state and insulin is 
known to be a potent growth factor and mediator of many 

Figure 1 Histopathological stage of pancreas cancer patients 
according to diabetes mellitus (DM) status.

Figure 2 Survival of pancreatic cancer patients according to 
diabetes mellitus (DM) status.

Table 1 Demography and clinical presentation of pancreas 
cancer patients with and without DM

Patient  

characteristics
DM (n=30)

Non DM  

(n=56)
P value

Age in years [range] 67.8 [37-85] 58.5 [29-85] 0.0005

Gender (male/female) 19/11 36/20 1.00

Presenting symptoms (%)

Jaundice 15 (50.0) 30 (53.6) 0.82

Abdominal pain 9 (30.0) 30 (53.6) 0.04

Weight loss 15 (50.0) 26 (46.4) 0.82

Loss of appetite 9 (30.0) 20 (35.7) 0.64

Abdominal lump 4 (13.3) 3 (5.4) 0.23

Cholangitis 1 (3.3) 1 (1.8) 1.00

Asymptomatic 4 (13.3) 1 (1.8) 0.05

Smoker (%) 3 (10.0) 10 (17.9) 0.53

Family history of 

pancreatic cancer (%)

Nil 1 (1.8) 1.00

DM, diabetes mellitus.

Survival time (months)
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tumour progression pathways (19-21). Anti-diabetic drugs 
such as insulin have been attributed as a contributing factor 
for increased risk of pancreatic cancer (16). A recent study 
has concluded that pancreatic cancer causes paraneoplastic 
β-cell dysfunction by shedding adrenomedullin(+)/CA19-
9(+) exosomes into circulation that inhibit insulin secretion, 
likely through adrenomedullin-induced ER stress and 
failure of the unfolded protein response (22). 

The prevalence of DM and new onset DM in pancreatic 
cancer is 34% and 9% respectively. Patients with DM are 
less likely to present with abdominal pain. While majority 
of the patients with pancreas cancer are symptomatic at 
presentation, asymptomatic patients are more likely to 
be diabetic. In our study it remains unclear if presence of 
diabetic autonomic neuropathy contributed to the lower 
incidence of abdominal pain or concomitant use of over 
the counter analgesic medications consumed for unrelated 
medical problems e.g., joint pain etc which is also more 
prevalent in old population. It is likely that old patients 
without abdominal pain are less likely to seek early medical 
attention and hence more likely to present at an advanced 
disease stage. However in our experience, early stage (stage I  
and II) was still more common in patients with DM. This 
illustrates the fact that DM patients are more likely to 
present at an early stage. Various authors have examined 
the relationship between DM status and pancreatic cancer 
survival and have yielded conflicting results. Busaidy et al. 
found that diabetes was a significant independent risk factor 
for increased overall mortality [OR, 1.55 (1.15-2.07)] and 
disease-specific mortality [OR, 1.37 (1.00-1.89)] (23). Chu 
et al. similarly reported that DM increased mortality [HR, 
1.55 (1.02-2.35)] (24). On the other hand, Dandona et al. 
found no difference in overall survival among surgically 
resected patients with DM [HR, 0.87 (0.66-1.14)] (25). 
Similarly, both McWilliams et al. and Ganti et al. reported 
no observed association between history of DM and survival 
(26,27). It is possible that DM patients are more likely to 
experience perioperative complications with increase in 
perioperative mortality and hence any benefit of early stage 
presentation is hence nullified with eventual no difference 
in long term survival. We found that DM patients with PC 
tend to present with early stage disease but 5 years survival 
does not differ in new onset DM patients compared to 
both long standing DM and non DM patients. Our study 
is limited by small sample size and includes only patients 
from the operative database and hence unable to determine 
the cause effect relationship of DM and pancreatic cancer. 
Surveillance for pancreatic cancer in individuals with new 

onset DM cannot be recommended based on our study 
due to the uncertainty of pancreatic cancer incidence with 
respect to the incidence of new adult-onset DM in large 
populations and a lack of data showing improvement in 
survival from this surveillance strategy. A multicenter study 
with large sample size and inclusion of all the patients with 
PC which controls for immediate perioperative mortality 
could help identify if new onset DM patients enjoy any long 
term survival benefit.

Conclusions

In conclusion, DM patients tend to be older and are less 
likely to present with abdominal pain. Asymptomatic 
presentation and early stage disease tends to occur in DM 
patients. A larger population based multi-institutional 
cohort study is needed to explore if survival of new onset 
DM patients differ from long standing and non DM 
patients and whether new onset DM patients should be 
routinely screened for pancreas cancer for early diagnosis to 
improve outcomes. 
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