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Objective: to discuss how disease characteristics Objective: to discuss how disease characteristics 
and other clinical factors (e.g., signs and symptoms, and other clinical factors (e.g., signs and symptoms, 
diagnostic and therapeutic procedures), as well as study diagnostic and therapeutic procedures), as well as study 
conduct (e.g., patient selection, timing of blood extraction) conduct (e.g., patient selection, timing of blood extraction) 
may affect measurement of exposure biomarkers and may affect measurement of exposure biomarkers and 
influence the internal validity of research studies.influence the internal validity of research studies.

We will use real data from studies on the etiological We will use real data from studies on the etiological 
significance of blood concentrations of organochlorine significance of blood concentrations of organochlorine 
compounds in pancreatic and other cancers. We will analyze compounds in pancreatic and other cancers. We will analyze 
what might be relevant clinical factors what might be relevant clinical factors ----in this and other in this and other 
chronic diseaseschronic diseases---- that may need to be taken into account that may need to be taken into account 
during the design, conduct, analysis and interpretation of during the design, conduct, analysis and interpretation of 
studies. We will discuss the advantages and limitations of studies. We will discuss the advantages and limitations of 
different design options (e.g., retrospective casedifferent design options (e.g., retrospective case--control control 
studies and casestudies and case--control studies nested within cohorts).control studies nested within cohorts).
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Porta M et al. Integrative research, '-omics' research. J Clin Epidemiol 2007, in press.
Porta M. In: Von Hoff DD et al. Pancreatic cancer. Boston: Jones & Bartlett, 2005.
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• Clinical investigation in the XX century: 
the major change was the rise of 
quantitative reasoning –medical statistics 
and clinical applications of epidemiology.

• Scientific explanations in medicine are an
integration of numerical (statistical and 
epidemiological, i.e., probabilistic and 
empirical) and mechanistic (deterministic 
and explanatory) reasoning.

Vandenbroucke JP.
Lancet 1998; 352 (Supl. 2): S212-S216.
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Hruban RH, Goggins M, Parsons J, Kern SE. 
Progression model for pancreatic cancer. 

Clin Cancer Res 2000; 6: 2969-72.

why...?

Why is not more research being done 
– on ‘why’?
– on the causes of genetic alterations

that have a well-established role
in diseases of complex etiology?

why...?

... y sólo una minoría de la investigación trata de:

b) las causas de las alteraciones genéticas adquiridas.
b1) las exposiciones ambtls. como causas de alters. gén. adq.
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Although a genetic profile for pancreatic cancer 
is emerging, many biological aspects 
of this disease 
are poorly understood. 
Indeed, fundamental questions regarding
progenitor cell lineages, host stromal milieu, 
and the role of specific genetic alterations 
in tumor progression remain unresolved.

Bardeesy N et al. 
The genetics of pancreatic adenocarcinoma: 
a roadmap for a mouse model
SEMINARS IN CANCER BIOLOGY 2001

+ Bardeesy & DePinho. Nature Reviews Cancer 2002.

Out of 31,136 cases of primary 

invasive pancreatic cancer 

recorded by SEER in 1973 - 1987, 

23,107 (74%) were

confirmed histologically.

Carriaga & Henson. Cancer 1995
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0.1Sarcoma
13.5Unspecified (“Carcinoma, NOS”)

1.7Islet cell carcinoma
2.6Other specific carcinomas
3.9Infiltrating duct carcinoma
3.5Mucin-producing adenocarcinoma
2.5Mucinous adenocarcinoma
0.8Papillary adenocarcinoma, NOS

69.2Adenocarcinoma, NOS
81.8Adenocarcinoma

0.4“Epidermoid”carcinoma
98.4Carcinoma
%Histology

Histologic distribution, microscopically
confirmed cases (n=23,107) SEER, 1973-87

Carriaga & Henson. Cancer 1995
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Histopathological confirmation (%) among incident cases 
of cancer of the pancreas, males, all ages.

From Parkin et al., 1992. In: Schottenfeld & Fraumeni, 1996: 727.
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Porta M. In: Von Hoff DD et al. Pancreatic cancer. Boston: Jones & Bartlett, 2005.

La Vecchia C et al. Eur J Cancer 1992; 28: 132-235.
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OTHER

Porta M. In: Von Hoff DD et al. Pancreatic cancer. Boston: Jones & Bartlett, 2005.
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%

AGE

Clinically diagnosed pathologically confirmed
carcinoma of the pancreas by age.

Nieman JL et al. J Am Geriatr Soc 1989

Accuracy of diagnosis of pancreatic 
cancer decreases with increasing age.
Nieman JL et al. J Am Geriatr Soc 1989

Pancreatic cancer is common in the elderly and often is 
diagnosed clinically without pathologic confirmation...  
The percentage of clinical diagnoses increased 
significantly from 12% in those aged in their 60s to 
59% for those in their 90s (P < .005). 

Pancreatic cancer is common in the elderly and often is 
diagnosed clinically without pathologic confirmation...  
The percentage of clinical diagnoses increased 
significantly from 12% in those aged in their 60s to 
59% for those in their 90s (P < .005). Observed 5-year 
survival for all of the clinically diagnosed patients was 
8.4% compared with 0.6% for those pathologically 
confirmed. ...These findings suggest that in many 
elderly patients clinical diagnoses of pancreatic cancer 
are wrong.

+Carpelan-Holmström et al., Gut 2005.
+Gudjonsson B, various years. +Levin DL, Cancer 1981.
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Porta M. In: Von Hoff DD et al. Pancreatic cancer. Boston: Jones & Bartlett, 2005.
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Long-term survival after pancreatic 
adenocarcinoma–often a misdiagnosis?

Prognosis of adenocarcinoma of the pancreas has remained poor, but 
a few patients are reported to live 5 years or longer after the 
diagnosis. Using the data of the Finnish Cancer Registry, we could 
identify only 78 patients (1.3%) who had survived for longer than 5 
years after the diagnosis of pancreatic cancer among 5,837 patients 
diagnosed in Finland in 1975-1984. However, in 33 of the 78 cases a 
histological diagnosis of pancreatic cancer had never been made, and 
the majority of the remaining 45 patients turned out not to have
pancreatic adenocarcinoma after a review. 

Alanen KA, Joensuu H. Br J Cancer 1993

Prognosis of adenocarcinoma of the pancreas has remained poor, but 
a few patients are reported to live 5 years or longer after the 
diagnosis. Using the data of the Finnish Cancer Registry, we could 
identify only 78 patients (1.3%) who had survived for longer than 5 
years after the diagnosis of pancreatic cancer among 5,837 patients 
diagnosed in Finland in 1975-1984. However, in 33 of the 78 cases a 
histological diagnosis of pancreatic cancer had never been made, and 
the majority of the remaining 45 patients turned out not to have
pancreatic adenocarcinoma after a review. The results suggest that 
the majority of patients with long-term survival following the 
diagnosis of pancreatic cancer have never had pancreatic 
adenocarcinoma. Taking a biopsy from a suspected pancreatic 
neoplasm and careful histological evaluation may prohibit 
misdiagnosis of this highly lethal disease.

Prognosis of adenocarcinoma of the pancreas has remained poor, but 
a few patients are reported to live 5 years or longer after the 
diagnosis. Using the data of the Finnish Cancer Registry, we could 
identify only 78 patients (1.3%) who had survived for longer than 5 
years after the diagnosis of pancreatic cancer among 5,837 patients 
diagnosed in Finland in 1975-1984. However, in 33 of the 78 cases a 
histological diagnosis of pancreatic cancer had never been made, and 
the majority of the remaining 45 patients turned out not to have
pancreatic adenocarcinoma after a review. The results suggest that 
the majority of patients with long-term survival following the 
diagnosis of pancreatic cancer have never had pancreatic 
adenocarcinoma. Taking a biopsy from a suspected pancreatic 
neoplasm and careful histological evaluation may prohibit 
misdiagnosis of this highly lethal disease.
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1.3 (0.6 - 2.8)

1.8 (1.4 - 2.4)

1.0 (0.4 – 2.4)NO---

YESNO

YESYES

OR (95%CI)* for 
«ever smokers»

Considered «likely»
to have had PC ?

Microscopically 
confirmed ?

* Adjusted for age, race, sex, geographic area, alcohol 
drinking, gallbladder disease, and income.

Smoking: Reanalysis by Silverman et al.
[J Clin Epidemiol 1996; 49: 601-3]
of JNCI 1994; 86: 1510-1516
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Porta M. In: Von Hoff DD et al. Pancreatic cancer. Boston: Jones & Bartlett, 2005.
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