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After decades of increase, death rates from all 
cancers combined have been decreasing since the 
early 1990s among both men and women in the 
USA [1]. This trend largely reflects the evolution 
of death rates from the four major cancer sites, 
in other words, lung, colorectum, female breast 
and prostate. By contrast, the fourth-leading 
cause of cancer death in the USA – pancreatic 
cancer  –  has not been following the general 
cancer mortality trend over the years. Specifi-
cally, pancreatic cancer death rates have been 
increasing in both sexes since the early 2000s, 
after a three-decade decrease in men and a two-
decade stable period in women [1]. Reasons for 
this trend discrepancy between all cancer and 
pancreatic cancer mortality can be found in all 
segments of the cancer continuum, from etiology 
and primary prevention through early detection 
and screening to treatment and survival.

Etiology & primary prevention
Cigarette smoking has been a major driver of can-
cer mortality trends in the USA. Largely driven 
by lung cancer death rates, the rise and fall of 
all cancer mortality greatly mirrors the trends in 
smoking prevalence with a lag period of approx-
imately 20–30 years, although early detection 
and/or treatment have played a major role in rate 
reduction for some specific cancer sites. Since its 
peak in the mid-1960s, adult smoking prevalence 
in the USA has continued to decrease over the 
last half century [2,3].Correspondingly, all cancer 
mortality among men increased until 1990 and 
then decreased thereafter, coinciding with lung 
cancer mortality trends [1]. By contrast, among 
women, lung cancer death rates did not decrease 
until the early 2000s because of their later uptake 
of smoking epidemic [1,4]. Therefore, the decrease 
in all cancer mortality among women beginning 

in 1991 has been thought to be a combined result 
of a concurrent decrease in breast, colorectal 
and lung (younger than 65 years only) cancer 
death rates [5]. 

Pancreatic cancer is also a smoking-related dis-
ease; approximately 20% of pancreatic cancer 
deaths in the USA are attributable to cigarette 
smoking [6]. Unsurprisingly, it has been widely 
accepted that smoking was the main contributor 
to the increases in pancreatic cancer death rates 
from the 1930s to the early 1970s in men and 
from the 1930s to the mid-1980s in women, as 
well as the following decrease in men and level-
ing off in women until the early 2000s [5]. How-
ever, the reasons why the decrease and level off of 
pancreatic cancer death rates occurred 20 years 
earlier than that of lung cancer death rates 
remain largely unexplained. One possible reason 
is that smoking may serve as a late-stage car-
cinogen in pancreatic cancer occurrence. This is 
supported by a recent pooled analysis that found 
a quick reduction in pancreatic cancer risk after 
smoking cessation [7]. Alternatively, other risk 
factors may have modified the effects of smok-
ing on pancreatic cancer trends over the years. 
Although this explanation remains to be tested, 
it is quite clear that recent changes in certain 
risk factors have offset the impacts of decreased 
smoking prevalence in the USA, as pancreatic 
cancer death rates have been increasing in both 
men and women since the early 2000s. 

Of the possible contributors to the recent 
increases in pancreatic cancer deaths, obesity is 
clearly at the top of the list. Obesity has been 
reported to be associated with an approximate 
20% increase in pancreatic cancer risk, com-
pared with normal weight [8]. Over the past 
three decades, adult obesity prevalence in the 
USA has increased by approximately 3.5-fold, 

The rise and fall of cancer mortality 
in the USA: why does pancreatic 
cancer not follow the trend?

“...the 5‑year relative survival rate for 
pancreatic cancer is still only 

approximately 6%, and most patients 
will die within 1 year of diagnosis.”

Jiemin Ma*1 & Ahmedin Jemal1
1Surveillance & Health Services Research Program, American Cancer Society, 250 Williams Street, 
Atlanta, GA 30303, USA 
*Author for correspondence: Tel.: +1 404 982 3654 n Fax: +1 404 327 6450 n jiemin.ma@cancer.org

Ed
ito

ria
l

Keywords

n mortality n pancreatic 
cancer n screening n smoking 
n survival

For reprint orders, please contact: reprints@futuremedicine.com



Future Oncol. (2013) 9(7)918 future science group

from 10% in 1976–1980 to 36% in 2009–2010 
[9,10]. Owing to the possible long latency period 
between obesity and pancreatic cancer death, the 
consequences of fairly recent increases in obesity 
prevalence may have not fully manifested; the 
obesity epidemic is highly likely to lead to fur-
ther increases in pancreatic cancer death rates. 
As the associations between pancreatic cancer 
and other lifestyle risk factors, such as physical 
inactivity and low intake of fruit and vegetables, 
are still unclear, the extent to which these factors 
have contributed to the recent increases in pan-
creatic death rates remains to be determined. It is 
also unclear whether recent advances in imaging 
techniques have artificially increased pancreatic 
cancer death rates in the USA, as reported in 
some European countries [11].

Early detection & screening
Colorectal cancer screening was introduced in 
the early 1980s in the USA. By 2010, approxi-
mately 59% of USA adults aged 50–75 years were 
up to date with their colorectal cancer screening 
according to US Preventive Services Task Force 
guidelines [12]. The widespread use of colorectal 
cancer screening has contributed substantially 
to the reductions in colorectal cancer mortality, 
as well as in colorectal cancer incidence through 
detection and removal of precancerous polyps 
[4]. By contrast, the benefits from mammography 
are concentrated on mortality reduction through 
detecting early-stage breast cancers. It has been 
estimated that mammography accounted for half 
of the reduction in breast cancer mortality in the 
USA [13]. In 2010, approximately 72% of women 
aged 50–74 years in the USA reported having had 
mammography during the past 2 years. Likewise, 
the use of the PSA test may have contributed to 
the substantial decreases in prostate cancer death 
rates since the early 1990s. However, there have 
been mixed results regarding the benefit of PSA 
testing in reducing prostate cancer mortality in 
recent clinical trials [14,15]. With regard to cervi-
cal cancer, the contribution of the Pap smear test 
to the reduction in incidence and mortality has 
been widely documented as a great achievement 
in cancer control and prevention [4]. 

“A better understanding of the etiology 
of pancreatic cancer is warranted in 

order to formulate more effective 
intervention measures.” 

By contrast, so far there has been no such 
early detection method with sufficient sensitivity 

and specificity to serve as a tool for pancreatic 
cancer screening. In addition, the feasibility of 
pancreatic cancer screening among the general 
population is largely questionable, owing to 
the relatively low incidence rates. Thus, exist-
ing research programs on screening have been 
restricted to high-risk individuals, such as those 
with chronic pancreatitis, Peutz–Jeghers syn-
drome or familial atypical multiple mole mela-
noma syndrome [16]. Results from these studies 
showed that single use of endoscopic ultrasound 
or various combinations of imaging techniques 
are capable of detecting early pancreatic cancer 
or precancerous lesions among these high-risk 
populations [16]. However, it remains unclear 
whether screening by this method is effective 
in reducing pancreatic cancer mortality. Recent 
advances in understanding the molecular basis 
of pancreatic cancer may offer some promise 
for the discovery of new methods for the early 
detection of pancreatic cancer [17].

Treatment & survival
Owing to the improvements in treatment of 
most cancers, the 5‑year relative survival rate 
for all cancers combined has increased from 49 
to 67% over the past 30 years [101]. By contrast, 
there have been no significant advances in devel-
oping effective treatment for pancreatic cancer. 
At present, the 5‑year relative survival rate for 
pancreatic cancer is still only approximately 6%, 
and most patients will die within 1 year of diag-
nosis [101]. One reason for this low survival rate 
is that most pancreatic cancers are diagnosed at 
a late stage, when the tumor has spread to sur-
rounding tissues or distant organs. In the USA, 
only approximately 15–20% of pancreatic cancer 
cases are diagnosed early enough to be eligible 
for surgery – by far the only treatment that offers 
a chance of cure for pancreatic cancer patients. 
Even for patients with a tumor that has been sur-
gically removed, the 5‑year survival rate is only 
approximately 20–25%. Treatment for patients 
with advanced disease still remains largely pal-
liative. In recent years, researchers have discov-
ered some promising molecular biomarkers for 
prognosis prediction; however, their prognos-
tic and predictive values remain to be further 
validated [18].

Conclusion
In stark contrast to the decreasing rates for all 
cancers combined and other major cancer sites, 
pancreatic cancer death rates have been increas-
ing since the early 2000s owing to the lack of 
progress in pancreatic cancer-specific primary 
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prevention, early detection and treatment, as 
well as increases in risk factors such as obesity. In 
2013, approximately 38,460 Americans will die 
of pancreatic cancer [19]. With the full manifes-
tation of the consequences of obesity epidemic, 
this toll will continue to increase for many years 
if no urgent interventions are to take effect. 
Tobacco control and maintaining healthy body 
weight are the only two known intervention 
strategies. A better understanding of the etiol-
ogy of pancreatic cancer is warranted in order to 
formulate more effective intervention measures. 
Researchers have recently found some promis-
ing biomarkers with potential applications in 
early detection and personalized treatment. To 

substantially improve pancreatic cancer treat-
ment and survival, however, concerted efforts 
from basic-science researchers, pharmaceutical 
scientists and physicians are urgently needed.
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