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Abstract

Aim: Until recently, gastric cancer was the most
frequent digestive neoplasia in our country. Our study
presents the first synthesis of data regarding mortality rates
from digestive cancers, for a period covering 50 years,
in Romania. Methods: Age-standardized mortality rates
/100,000 population, general and/or per gender, concerning
six digestive cancers, were identified from the statistics
of IARC/OMS (Lyon, France) (years 1955-2002) and of
the Ministry of Public Health (Bucharest, Romania) (year
2004). For 2002, incidence and mortality rates per sex from
digestive cancers were available and case fatality ratios could
be calculated as an approximation of survival rates, as well as
sex ratio. Results: Age standardized mortality rates per sex
and cancer site registered the following changes: esophageal
cancer increased from 2.03/0.62 (M/F) to 2.8/0.5; gastric
cancer registered a decrease, from 33.14/18.77 to 17.0/6.6;
colorectal cancer increased from 4.65/4.57 to 13.6/9.0;
pancreatic cancer increased from 5.50/2.92 to 8.1/4.2 and
liver cancer (including peripheric cholangiocarcinoma)
increased from 1.77/0.83 to 8.8/3.9. In our population, the
case fatality ratio appeared to be better only in colorectal
cancer, 0.61 in males and 0.62 in females, respectively. Sex
ratio was highest for esophageal cancer (males/females
5.8/1) and lowest for colorectal cancer (1.5/1). Conclusions:
Our study found opposite trends in the mortality rates from
digestive cancers, with gastric cancer rates decreasing and
the other five digestive cancers increasing. A new hierarchy
of digestive cancers has been drawn up, with colorectal
cancer as the main cause of death, and gastric cancer in
second position, followed by pancreatic, liver, esophageal,
and gallbladder and biliary tree cancers.
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Introduction

Until recently, gastric cancer was the most frequent
digestive neoplasm in our country. A decreasing trend in
gastric cancer mortality rate was reported worldwide. A
wide geographical variability was reported concerning the
mortality rates and trends of the other digestive cancers. Our
study presents a synthesis of the data regarding the mortality
rates from six digestive cancers over a period of 50 years,
in Romania.

Methods

Mortality rates /100,000 population, general and/or
per sex (males/females), concerning esophageal cancer,
gastric cancer, colorectal cancer, pancreatic cancer, liver
cancer (including cholangiocarcinoma of the intrahepatic
bile ducts) and gallbladder and biliary tree cancer were
identified from the statistics of IARC/OMS, Lyon, France, as
age-standardized mortality rates (standardized to the world
population)/100,000 population/sex for years 1955-2002 [1-
7] and from the statistics of the Ministry of Public Health,
Bucharest, Romania, as general mortality rates/100,000
population (crude rates of mortality, both sexes combined)
for year 2004 [8].

Mortality data were available for the whole period under
study, for cancers of the esophagus, stomach and colon and
rectum [1-8]. For pancreatic and liver cancer mortality data
were available beginning with 1980 [1-8]. For gallbladder
and biliary tree cancer, mortality data were available since
1990 and only as general mortality rates [8].

For 2002, incidence and mortality rates per sex from
digestive cancers in Romania [7] and worldwide [9] were
available and mortality/incidence ratio (case fatality ratio)
could be calculated, as an approximation of survival rates,
as well as sex ratio.

Even though often truncated, a meta-analysis of these
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Table I. Mortality rates, general and/or per sex and cancer site, Romania, 1955-2004 [1-8]

Year Esophagus Stomach Colon and Pancreas Liver* Gallbladder
rectum and biliary
tree [8]
M/F** M/F M/F M/F M/F General
1955-59 (1) 2.03/0.62 33.14/18.77 4.65/4.57
1960-64 (1) 1.86/0.58 37.26/20.29 6.10/6.02
1965-69 (1) 1.96/0.51 32.61/16.32 8.61/5.55
1970-74 (1) 1.75/0.56 30.06/13.92 6.59/6.20
1974-79 (1) 1.65/0.52 27.65/12.56 7.45/6.46
1980-84 (1) 1.56/0.43 22.36/9.39 8.65/6.84 5.50/2.92 1.7770.83
1985-89 (2,3) 1.7/0.4 19.40/7.70 9.60/7.30 6.0/3.1 2.01/1.0
1990-92  (4) 1.8/0.4 17.70/7.0 10.10/7.40 6.4/32 33/15
1990-94  (5) 2.04/0.41 17.81/6.91 10.56/7.59 6.61/3.31 4.34/1.99 1.26
1995 (6) 3.04/0.7 25.6/10.2 16.8/11.9 104/5.5 12.0/5.6 1.46
2002 @) 2.8/0.5 17.0/6.6 13.6/9.0 8.1/4.2 8.8/3.9 1.83
2004 ®) 2.57 18.42 19.72 10.71 10.68 2.45

[1-7]: Age-standardized rates (to the world population)/100,000 population and per sex (males/females);
[8]:  General mortality rates /100,000 population (all ages, both sexes combined)/year (crude rates)
* Liver cancer, including cholangiocarcinoma of the intrahepatic bile ducts; **M/F: males/females

data offered results that could be relevant to the evolution
of digestive cancer mortality in our country.

Results

Between 1955 and 2002, mortality rates from esophageal
cancer increased from 2.03/0.62 to 2.8/0.5; mortality rates
from gastric cancer registered a decrease, from 33.14/18.77
to 17.0/6.6; mortality rates from colorectal cancer increased
from 4.65/4.57 to 13.6/9.0. Between 1980 and 2002,
mortality rates from pancreatic cancer increased from
5.50/2.92 to 8.1/4.2 and mortality rates from liver cancer
(including cholangiocarcinoma of the intrahepatic bile ducts)
increased from 1.77/0.83 to 8.8/3.9. Between 1990 and
2002, general mortality rates from gallbladder and biliary
tree cancer increased from 1.26 to 1.83. For 2004, mortality
rates from digestive cancers were represented only as crude
rates, for both sexes combined, and they could suggest a

Table II. Incidence and mortality rates (ASR*) by sex and
cancer site in Romania [7] and worldwide [9] in 2002

Cancer site Romania Worldwide
Incidence  Mortality Incidence  Mortality
Males/ Males/ Males/ Males/
females females females females
Esophagus 2.9/0.5 2.8/0.5 11.5/4.7 9.6/3.9
Stomach 17.6/6.8 17.0/6.6 22.0/10.3 16.3/7.9
Colon and 22.0/144  13.6/90  20.1/146  102/7.6
rectum
Pancreas 7.9/4.1 8.1/4.2 4.6/3.3 4.4/3.3
Liver 10.0/3.9 8.8/4.2 15.7/5.8 14.9/5.7

*ASR: age-standardized rates (to the world population)

further increase (Table I).

For the year 2002, the rates of incidence and of mortality
by gender of digestive cancers in Romania [7] and worldwide
[9] were identified (with the exception of gallbladder and
bile ducts cancer) (Table II). In our population, case fatality
ratio appeared to be better only in colorectal cancer, 0.61 in
males and 0.62 in females, respectively (Table III). Sex ratio
had the highest values in esophageal cancer (males/females
ratio of 5.8/1) and lower values in colorectal cancer (1.5/1)
(Table IV).

Discussion

First of all, we have to admit that our study has several
limitations with regard to the different sources used,
the interpretation of case fatality ratio and the lack of a
comprehensive approach of the risk factors related to
different digestive cancer sites.

Different sources were used for information on mortality
rates from digestive cancers. Older data, for the period
1955-2002, were easier to identify in international IARC/

Table I11. Mortality/incidence (case fatality ratio)* by sex and
cancer site in Romania [7] and worldwide [9] in 2002

Romania Worldwide
Cancer site Case fatality ratio Case fatality ratio
Males Females Males Females
Esophagus 0.96 1.00 0.83 0.82
Stomach 0.96 0.97 0.74 0.76
Colon and rectum 0.61 0.62 0.50 0.52
Pancreas 1.02 1.02 0.95 1.00
Liver 0.88 1.07 0.94 0.98

* Case fatality ratio, as derived from age-standardized rates of incidence
and mortality per sex and cancer site, as mentioned in Table IT
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Table IV. Sex ratio* of digestive cancers in Romania (7) and
worldwide (9) in 2002

Cancer site Romania Worldwide
Males/females Males/females
Esophagus 5.8/1 2.4/1
Stomach 2.5/1 2.1/1
Colon and rectum 1.5/1 1.3/1
Pancreas 1.9/1 1.3/1
Liver 2.5/1 2.7/1

* Sex ratio: as derived from age standardized incidence rates per sex , as
mentioned in Table 11

OMS statistics [1-7]. Moreover, in IJARC/OMS statistics,
mortality rates were figured as age-standardized mortality
rates/100,000 population/sex and were standardized for
the world population, rending them more suitable for
international comparison. Recent data, for the year 2004,
and the data regarding gallbladder and biliary tree cancer
mortality, were available from the statistics of the Romanian
Ministry of Public Health, only as crude rates of general
mortality (both sexes combined)/100,000 population [8]. The
Central Statistical Office of the Ministry of Public Health was
the original source of data for IARC/OMS in all periods, but
the standardization method differed and recent data (2004)
were not yet processed by [ARC/OMS.

For 2002, incidence and mortality rates from digestive
cancers were available [7, 9] and mortality/incidence ratio
could be calculated, as an approximation of survival rates
[10].

In the past, for many cancer sites, mortality was an
acceptable substitute for incidence, because the course
of the disease was frequently lethal. The limitations of
mortality data for the description of cancer landscape are
already known [2, 11, 12]. For cancer sites where treatment
is improving and for cancers detected at an early stage of
the disease, the picture may be distorted, because incidence
can continuously increase at the same time as mortality is
decreasing. Among digestive cancers, this phenomenon
is evident at present only for colorectal cancer. It became
evident that cancer incidence rates, and not only mortality
rates, are also necessary in order to describe the cancer
burden, by the use of population-based cancer registries [11,
12]. The confrontation of our country with the problem of
cancer, in general, and that of digestive cancers, in particular,
should lead to the implementation of a country-wide cancer
registry. Such a strategy was recently adopted by the Ministry
of Public Health in accordance with the standards and
recommendations of ENCR (European Network of Cancer
Registries) and IARC/OMS (13).

As regards the risk factors related to different
digestive cancer sites, we mentioned only those for which
epidemiological studies exist for our area.

Digestive cancers in Romania: profile and
time trends

With the exception of gastric cancer mortality rates

which decreased, the mortality rates from the other five
digestive cancers: esophageal, colorectal, pancreatic, liver
cancer (including cholangiocarcinoma of the intrahepatic
bile ducts) and gallbladder and biliary tree cancer increased
in our country during the period evaluated by this study. A
new profile of the digestive cancers has been drawn up. The
hierarchy of the causes of digestive cancer mortality was
dominated by colorectal cancer which recently revealed
as the first most common carcinoma of the gastrointestinal
tract after a constant increase during the last 50 years.
Gastric cancer appeared to be the second, decreasing after a
variable time trend over the last 50 years. Pancreatic cancer
was in third position after a constant increase during the
period under study, when it doubled. Liver cancer has been
on the fourth place, after a four to five fold increase during
the last 25 years, which was the most spectacular increase.
Cancer of the esophagus came in the fifth position, after a
slow increase during the last half century. Gallbladder and
biliary tree cancer is on the sixth place after 15 years of
increasing trends, having doubled during this period (Table
I). The increasing trend registered by digestive cancers in
our area (gastric cancer excepted) could be the result of
better investigation available in recent years. A true change
may also be suspected, given the opposite trends registered
by gastric cancer and the other digestive cancers. Another
argument could be the fact that many diagnoses of cancer
resulted from autopsy studies before 1989, these allowing
a reliable diagnosis.

Digestive cancers (with the exception of the colorectal
cancer in selected populations, from Western countries)
have a poor prognosis, so that mortality rate is an indicative
of incidence rate [10]. The ratio of mortality to incidence
represents the approximate case fatality ratio for a given
cancer; a figure of 0.7, for example, means that 70% of the
new cases will die (or conversely, that 30% will survive).
Because the great majority of deaths caused by cancer
occurred within five years after diagnosis, survival, as
obtained from mortality/incidence ratio is rather close to
the 5 year survival rate obtained by the actual follow-up of
groups of new cancer cases [10]. In our population, the case
fatality ratio appeared to be better only in colorectal cancer,
due to a better outcome of these patients in relation with
an earlier diagnosis and/or the efficacy of complementary
therapies (Tables II, I1I).

Digestive cancers in Romania and
worldwide: profile and time trends

A comparison with the international data in the field
showed interesting similarities/dissimilarities in the profile
of digestive cancers worldwide and in our area.

Esophageal cancer appeared to be less frequent in
our area (Table II), but has a very high case fatality ratio
(Table III) and a high gender ratio (Table IV). A prevalence
of 3.3/100,000 was registered in 1990 [14, 15]. In most
Western countries, the incidence of esophageal squamous
cell carcinoma is less than 3/100,000 in males and less than
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1/100,000 in females. Higher frequency has been observed
in some regions of Europe, as Normandy (22.6/100,000) and
Scotland (16). In the USA, esophageal cancer (squamous
cell and adenocarcinoma combined) had a prevalence of
3.3/100,000 [17]. High-risk areas are represented by Asia
(the so-called Asian esophageal cancer belt — Caspian littoral
in northern Iran, southern republics of the former USSR,
eastern China), South America (Uruguay) and Africa [16].

The gastric cancer mortality rate had a tendency to
decrease in our area as it did worldwide. This trend was
inconstant (Table I). Gastric cancer mortality rate remained
still high in our area, as well as worldwide, despite the
general declining time trends (Table II). A general mortality
rate of 17.54/100,000 and a gender ratio of 2/1 was reported
in Romania in 1995 (18). In Romania, a prevalence of
Helicobacter pylori in adult general population of 60-62%
was reported [19]. That could explain, at least in part, the
unchanged mortality rate from gastric cancer in the last 15
years (Table I). A multicentric Romanian study reported
2.9/100,000 new cases of gastric cancer diagnosed in 2003
in departments of endoscopy, most being in an advanced
stage of the disease (95.5%). The proportion of different
histological types of gastric cancer was 63.8% intestinal
type, 35.2% diffuse type, and 1.1% nonclassifiable [20].
Gastric cancer was the leading cause of cancer mortality in
the world as recently as 1980, and in 1996 it still remained
the second leading cause of cancer death in the world [21].
The incidence of gastric cancer has been steadily declining
since the World War I, especially in developed countries. The
areas of high-risk remained Eastern Asia, Eastern Europe, the
Andes in South America and the former USSR [22].

Colorectal cancer mortality rates appeared higher in our
area when compared to international statistics (Table II), but
with a case fatality ratio quite similar (Table III). Present
data suggest that the colorectal cancer incidence might be
even higher in our area, as compared to the international
values reflected in this statistics and comparable to high-risk
areas of this neoplasia (Table II). Gender ratio of colorectal
cancer patients was low (Table IV), suggesting that females
are harboring almost the same risk as males to develop
colorectal cancer. Colorectal cancer is a major cause of
cancer-associated morbidity and mortality in developed
countries, where it has an overall good prognosis, with a
mortality rate being about one half of the incidence rate.
Time trends in colorectal cancer incidence and mortality
rates in high-risk areas show a slight increase or no change
(North and West Europe), or a tendency to decrease (North
America) [9]. Colorectal cancer showed a time trend to
expansion. Countries where colorectal mortality was low
before 1950 have reported substantial increases. There is a
5-fold variation in occurrence of colorectal cancer worldwide
[9, 23].

Pancreatic cancer showed an almost two-fold higher
mortality rate in our area as compared to international
figures (Table II). Case fatality ratio of pancreatic cancer
was very high in both statistics (Table III). Clinical studies
in Romania reported an increasing trend in diagnosing

pancreatic cancer in 1980-1990, as a consequence of a better
diagnosis [24]. Incidence and mortality rates of pancreatic
cancer are higher in developed countries (7-9/100,000
in males and 4.5-6/100,000 in females). Lower rates are
reported in developing countries. This probably reflects
a better investigation possibility rather than a change in
etiology. Among developing countries, the highest rates are
observed in Central and South America [9].

Liver cancer was less frequent in our area up to now, but
a four to five-fold increase in mortality rate was registered
after 1980 (Table I). Thus, our country belongs to an arca
with intermediate incidence of liver cancer (5-15/100,000
population). The prevalence of carriers of hepatitis viruses
is intermediate in our country (HBV: 6%; HCV: 4.9%) [25,
26]. The tremendous increase of liver tumor incidence might
be a true phenomenon, due to exposure to hepatitis viruses
and other toxins, especially alcohol. It also might reflect
an improvement in diagnosis. The case fatality ratio of
liver cancer was similarly high in both statistics (Table III).
Hepatocellular carcinoma shows a geographic distribution
which follows the prevalence of hepatitis B and C viruses.
The highest incidence rates are in Western and Central
Africa, Eastern and South Eastern Asia, and Melanesia. The
incidence rates are low in developed countries, except for
Japan and Southern Europe, especially Greece [9, 23].

In our area, gallbladder and biliary tree neoplasia was
the sixth most common digestive cancer. It appeared as a less
frequent neoplasia, although it doubled its frequency during
the last 15 years. The best known risk factor associated with
gallbladder cancer is gallstone disease. Age standardized
prevalence of gallstones in our area was 5.3%/10.4% in
males and females, respectively, in 1987, and showed a
tendency to increase [27]. Gallbladder and biliary tree
tumors were not reviewed in this international statistics [9].
Gallbladder carcinoma incidence was 2.5/100,000 population
and cholangiocarcinoma incidence was 1/100,000 population
in the USA, where gallbladder carcinoma was the fifth
most common carcinoma of the gastrointestinal tract [28].
There are two main features in the descriptive epidemiology
of gallbladder cancer: its higher incidence in females as
compared to males and its higher frequency in selected
populations such as native American or Southern American
populations [29]. A high mortality rate from gallbladder
cancer was reported in Chile (16.4/100,000 in females)
and other countries along the Pacific coast of America,
Bolivia and Mexico. Chile has also one of the highest
incidences in the world of gallstones [30]. A considerable
heterogenicity of rates across different countries in Europe
has been reported, with a male/female ratio between 0.5 and
0.7 [29]. Mortality rates from gallbladder cancer could be
significantly influenced by the rates of surgical management
of symptomatic gallstones.

Digestive cancers worldwide: future

Digestive cancer accounts for the highest incidence
and mortality of cancer worldwide [31, 32]. Digestive
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cancer occurs in all regions of the world, but the burden
is distributed unequally in the more developed and less
developed countries. The United Nations make a distinction
between more developed regions, which comprise North
America, Europe (including Russia), Japan, Australia and
New Zealand, with a population estimated at 1,188 million
in 2000; and less developed regions of Africa, Latin America
and the Caribbean, Asia (excluding Japan) and Melanesia,
Micronesia and Polynesia, with a population of 6,284 million
[31]. The estimation of cancer burden in the year 2000
and the projected demographic effects on cancer burden
2000-2050 showed that general incidence and mortality
from cancer will have a trend of increase in the world in the
near future, but the magnitude of the increase will be much
higher in less developed regions [22, 23]. In the estimation
of the projected demographic effects on cancer burden, the
historical patterns and the world population projections
until 2050 (number of persons aged more than 65 years)
were taken into account. The following factors were not
considered: the evolution of life conditions, the effect of
new therapies, the decrease in cancer incidence in the young
population [22, 23]. Populations in less developed countries
seem to be more vulnerable to cancers in which infectious
agents play a significant role. These include cancers of the
liver, stomach, and possibly that of the esophagus. In the
large bowel and pancreas cancers, differences in lifestyle
might play a major role [32].

Digestive cancer is expanding in terms of number and
geography. It has become a health problem of national and
international concern. Reversing the current trend of high
incidence and mortality from digestive cancer should become
the highest priority of the national and international health
policy agenda for the 21st century. A worldwide strategy for
cancer prevention has already been initiated. The strategy
includes primary prevention (at the transformation step) and
secondary prevention (early detection and treatment at the
preclinical stage). For advanced cancer multimodal therapy
has been provided, in order to bring cancer under control, as
a chronic manageable disease [32].

Conclusions

With the remarkable exception of gastric cancer mortality
rates, which decreased, the mortality rates from the other
digestive cancers: esophageal, colorectal, pancreatic, hepatic
(including peripheral cholangiocarcinoma) and gallbladder
plus biliary tree cancer increased. A new hierarchy of the
digestive cancers has been drawn up. Colorectal cancer was
reported at a constant increase in the period under study.
Also, it recently appeared to be the main cause of death from
digestive cancers. Gastric cancer manifested a tendency to
decrease, but still remained the second cause of mortality
from digestive cancers. Mortality rates from liver cancer
increased five-fold, from pancreatic and biliary tree cancer
cancer doubled. Mortality rates from esophageal cancer
registered only slight increases.
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