
Abstract. This retrospective study included 92 consecutive
patients with locally advanced or metastatic pancreatic
cancer treated in the Turku University Hospital in 2010. The
diagnosis of pancreatic cancer was verified by either
histological samples (adenocarcinoma) or by imaging or
both, excluding other known histological types of tumours.
Median patient survival was 11 months. Smokers had a
better median overall survival (20 months) than non-smokers
(10 months) (p=0.029). Patients with carcinoma of the head
of pancreas had the best survival rates (15 months), whereas
those with cancers of the tail of pancreas reached a median
survival of only 3 months. The importance of this small trial
resides in its retrospective and non-randomized nature,
analyzing real-life patients, as encountered in daily practice,
out of which, unfortunately, a substantial proportion would
not be eligible for any randomized clinical trial.

Pancreatic adenocarcinoma, commonly referred to as
pancreatic cancer (PC), is the fourth leading cause of cancer-
related deaths in Western countries (1). PC is often
asymptomatic in the early stages, or it can cause non-specific
symptoms such as asthenia, abdominal pain and weight loss
(2). Therefore, diagnosis is often delayed, precluding the
possibility for radical surgery. Moreover, the 5-year survival
rate is less than 10% even after radical surgery (3). When all
stages of the disease are included, the overall 5-year survival
rate is less than 5% (1, 2).

Several factors are associated with an increased risk of
PC. The correlation between cigarette smoking and PC has
been confirmed in several epidemiological studies (4, 5).

About 20% of PCs are related to smoking. Approximately 
7-10% of the patients have a family history of the disease.
Other risk factors include age, male sex, chronic pancreatitis,
diabetes mellitus, obesity, a high-fat diet, and alcohol intake
as well as non-O blood type (6, 7).

Gemcitabine still remains the mainstay of treatment for
most patients with advanced disease (8). Combination of
gemcitabine with erlotinib may benefit some patients (9),
whereas no statistically-significant benefit for gemcitabine
doublets in terms of overall survival has been shown in
randomized prospective trials (9, 10). Recently, a French trial
comparing a triple-combination of fluorouracil, oxaliplatin
and irinotecan with single-agent gemcitabine showed
encouraging results in favour of the triple-combination,
however at the expense of increased toxicity (12). Similarly,
the interim of phase I/II and III trials investigating the
efficacy of gemcitabine and nab-paclitaxel against single-
agent gemcitabine are promising and final results are
pending (13, 14).

Patients and Methods 

For the present study, we screened 92 consecutive patients from our
hospital medical records, who had been diagnosed with locally
advanced or metastatic pancreatic cancer and who were treated at
the Department of Oncology, Turku University Hospital during
2010. Patients diagnosed with other histological types of cancer, e.g.
neuroendocrine tumours, were excluded from this study. The current
cohort consisted of 70 patients with either histological or
radiological diagnosis of pancreatic adenocarcinoma, including 37
women and 33 men. Patient age varied 43-87 years, median of 68
years. Out of these patients, two (3%) had a family history of
pancreatic cancer and 26 (37%) of other types of cancer, including
breast, colorectal, lung, gastro-oesophageal, prostate and
gynecological malignancies. The tumour was located in the head in
52 (74%) patients, in the tail in 9 (6%) patients and in the body of
pancreas in 7 (10%) patients. Distant metastases were present
among 22 (31%) patients, while 36 (51%) had a locally advanced
disease at diagnosis. A total of 24 (34%) patients had reported a
history of tobacco smoking, five of them being current smokers at
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the time of diagnosis. A biliary stent was needed in 46 patients
(66%). Out of the patients, one (1%) had previously received
adjuvant chemotherapy. Follow-up data were collected until April
2012. Patients’ past medical history and the extent of their disease
are given in Table I, a-b. 

This study protocol was approved by the Hospital District of
Southwest Finland.

Results

Gemcitabine was administered to 29 (41%) patients, to 4 (6%)
patients in combination with erlotinib and to 13 (19%) patients
in the chemoradiotherapy setting. The mean duration of
treatment was 6,3 months (0-36 months). Due to deteriorated
general condition or patient denial of treatment, 24 (34%)
patients did not receive any chemotherapy and were referred to
symptomatic care. Smokers, including current and past
smokers, had a median survival of 20 months, whereas never-
smokers had a median survival of 10 months (p=0.029). 

The modes of therapy are listed in Table Ic. Any response
(including partial and minor response) was achieved in eight
patients (19%). Median overall survival since diagnosis was
11 months for the whole cohort. Median survival of the
patients younger than median (68 years) was 19 months and
that of the patients older than the median was 8 months
(p=0.001). There was no statistically significant difference in
median survival between the two genders.

Patients with carcinoma of the pancreas head had the best
survival rates, with median survival of 15 months (p=0.001),
as compared to carcinoma of the body (6 months), tail (3
months) and other location (4 months). As expected, patients
with locally advanced disease at the time of diagnosis had
better survival rates (median 14 months) than those with
metastatic cancer (median 5 months, p=0.024). The mean
survival time of patients with locally advanced or localized
disease was 18 months, as compared with that (12 months)
of metastatic disease-patients, including lymph node and
distant metastasis patients, which was 12 months (p=0.048).

Discussion

The prognosis of pancreatic cancer still remains poor and has
not substantially improved during recent years, unlike most
other common cancers. In the present study, we
retrospectively studied the effect of treatment and patient
characteristics on prognosis. Smokers had a better median
disease-specific survival than non-smokers. To our
knowledge, similar results have not been reported earlier. 

Tumours of the pancreatic head are known to be
associated with earlier diagnosis than tumours located in the
tail of pancreas. More favourable disease outcome is
achieved due to obstructive jaundice, which is linked to an
earlier diagnosis and thereby better prognosis (15). This
probably explains in part our finding. Indeed, smokers more

often had tumours located in the pancreatic head than non-
smokers, albeit the difference was not statistically significant.
The study was retrospective and non-randomized and the
patient population was limited, which can explain the
differences between smokers and non-smokers. However,
maybe due to the limited number of patients, this finding did
not reach statistical significance. 

We did not find a statistically significant difference in the
stage of disease between smokers and non-smokers, in line
with previous studies (16). Patients with locally advanced
disease had the best survival rates, as expected. The median
survival time of cancer of the pancreatic head was 15
months, in parallel albeit somewhat better than in previous
studies (2, 17). Not all patients had a histological diagnosis
of pancreatic adenocarcinoma. Therefore, some other
histological types of cancer and even non-cancerous lesions
may have been included in the study. A histological
diagnosis is not always achieved even if a biopsy would be
taken during laparotomy, with a false-negative rate of 1.6-
30% from frozen section biopsies (18-21) 18F-FDG PET/CT
may give information to distinguish adenocarcinoma from
benign lesions (22) and measuring serum CA19-9 may also
be helpful (23). However, repeated biopsies aiming at
definitive diagnosis are not often plausible due to rapid
disease progression.

The most common mode of treatment was single
gemcitabine, which remains a reasonable treatment option
even today. Few patients received erlotinib combined to
gemcitabine. Of note, no patient received triple chemotherapy,
since the results of the FOLFIRINOX trial had not been
published at the time of study. In 2010 in our hospital, there
were no available clinical trials recruiting patients with
pancreatic cancer. Moreover, a substantial part of these
patients would not have been eligible in a trial, due to lacking
histological diagnosis, comorbidities or patient frailty.

The results of the current study need to be interpreted with
caution since the analyses were made retrospectively and
since diagnosis was histologically verified only in about one
third of the patients. Moreover, smoking status was unknown
in about fifth of study population. Also, the small number of
patients may influence on the results.

Conclusion

The prognosis of pancreatic cancer still remains poor and it
has not substantially improved during the recent years, unlike
most other common cancers. In the present study, we
retrospectively studied the effect of treatment and patient
characteristics on disease outcome in 70 patients treated
outside on-going trials in our hospital during a one-year
observation period. Interestingly, smokers had a better
median disease-specific survival than non-smokers. To our
knowledge, similar results have not been previously reported. 

ANTICANCER RESEARCH 33: 5491-5494 (2013)

5492



Acknowledgements

We are thankful to Dr. Outi Hirvonen, MD, PhD, for her valuable
insight in palliative cancer care and for her comments about this
manuscript. 

References

1 Jemal A, Bray F, Center MM, Ferlay J, Ward E et al: Global
statistics, 2011. CA Cancer J Clin 61: 69-90, 2011.

2 Hidalgo M. Pancreatic cancer. N Engl J Med 362: 1605-1617,
2010.

3 Cappussotti L, Massucco P, Ribero D et al: Extended
lymphadenectomy and vein resection for pancreatic head cancer.
Arc Surg 138: 1316-1322, 2003.

4 Bosetti C, Lucenteforte E, Silverman DT et al: Cigarette
smoking and pancreatic cancer: an analysis from the
International Pancreatic Cancer Case-Control Consortium
(Panc4). Ann Oncol 23(7): 1880-1888, 2012.

5 Fuchs CS, Colditz GA, Stampfer MJ et al: A Prospective Study
of Cigarette Smoking and the Risk of Pancreatic Cancer. Arch
Intern Med 156(19): 2255-2260, 1996. 

6 Blackford A, Parmigiani G, Kensler TW et al: Genetic mutations
associated with cigarette smoking in pancreatic cancer. Cancer
Res 69: 3681-3688, 2009.

7 Vincent A, Herman J, Schulick R et al: Pancreatic cancer. Lancet
378: 607-620, 2011.

8 Burris HA 3rd, Moore MJ, Andersen J et al: Improvements in
survival and clinical benefit with gemcitabine as first-line
therapy for patients with advanced pancreas cancer: a
randomized trial. J Clin Oncol 15(6): 2403-2413, 1997.

9 Moore MJ, Goldstein D, Hamm J et al: Erlotinib Plus
Gemcitabine Compared With Gemcitabine Alone in Patients
With Advanced Pancreatic Cancer: A Phase III Trial of the
National Cancer Institute of Canada Clinical Trials Group. J Clin
Oncol 25(15): 1960-1966, 2007.

10 Cunningham D, Chau I, Stocken DD et al: Phase III
Randomized Comparison of Gemcitabine Versus Gemcitabine
Plus Capecitabine in Patients With Advanced Pancreatic Cancer.
J Clin Oncol 27(33): 5513-5518, 2009.

11 Domenico C, Cirino B, Pierpaolo C et al: Role of gemcitabine-
based combination therapy in the management of advanced
pancreatic cancer. Eur J Cancer 49(3): 593-603, 2013.

12 Conroy T, Gavoille C, Adenis A. Metastatic pancreatic cancer:
old drugs, new paradigms. Curr Opin Oncol 23: 390-395, 2011.

13 Von Hoff D, Ramanathan RK, Borad MJ et al: Gemcitabine Plus
nab-Paclitaxel Is an Active Regimen in Patients With Advanced
Pancreatic Cancer: A Phase I/II Trial. J Clin Oncol 29(34): 4548-
4554, 2011.

14 Von Hoff D, Ervin TJ, Arena FP et al: Randomized phase III study
of weekly nab-paclitaxel plus gemcitabine versus gemcitabine
alone in patients with metastatic adenocarcinoma of the pancreas
(MPACT). .J Clin Oncol 30(suppl 34): abstr LBA148, 2012.

15 Ichiro W, Satoshi S, Masaru K et al: Onset symptoms and tumor
locations as prognostic factors of pancreatic carcinoma. Pancreas
28: 160-165, 2004.

16 Wang DS, Wang ZQ, Zhang L et al: Are risk factors associated
with outcomes in pancreatic cancer. PLoS ONE 7(7): e41984,
2012.

17 Takeo F, Toshio N, Naoto G et al: Evaluation of the prognostic
factors and significance of lymph node status in invasive ductal
carcinoma of the body or tail of the pancreas. Pancreas 39: 48-
54, 2010. 

18 Campanale RP, 2nd, Frey CF, Farias LR et al: Reliability and
sensitivity of frozen-section pancreatic biopsy. Arch Surg 120:
283-288, 1985. 

Koskela et al: Pancreatic Cancer

5493

Table I. 
a. Patients’ medical history.

Variable n (%)

Diabetes mellitus 15 (24)

Hypertension 36 (51)

Atrial fibrillation 8 (11)

Coronary heart disease 7 (10)

Family history
Pancreatic cancer 2 (3)

Family history 
Other types of cancer 26 (37)

b. Extent of disease.

Extent of disease n (%)

Localised disease 1 (1)

Lymph node metastases 11 (16)

Locally advanced disease 36 (51)

Distant metastases 22 (31)

Liver metastases 18 (26)

Pulmonary metastases 3 (4)

c. Mode of treatment.

Treatment n (%)

Gemcitabine 29 (41)

Gemcitabine+erlotinib 4 (6)

Chemoradiotherapy 13 (19)

No chemo-/radiotherapy 24 (34)

2. line chemotherapy 14 (20)
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