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Social Burden

For many years gastric cancer has been a considerable social burden on Colombian 
health. Several epidemiologic studies have pointed to it as the first cause of mortality 
among cancers (1, 2). The Cancer Registry of Cali (El Registro de Cáncer de Cali - 
RPCC) registered the highest adjusted yearly rates among men from 1962 to 1964. 
Incidence was 50.9/100,000 and mortality was 50.7/100.000 inhabitants (3). During 
the same period, gastric cancer took the second place, after cervical cancer, in mortality 
among women and the third place in incidence rate among women after cervical cancer 
and breast cancer. Since then, the incidence and mortality rates for gastric cancer have 
gradually decreased. The tendency of incidences for men and women between the years 
1962 and 2002 can be seen in Figure 1. 

Figure 1. Tendencies of incidences of gastric cancer among men and women in Cali, Colombia between 
1962 and 2002. Work done by Dr. Luis E. Bravo, Cancer Registry of Cali, University of Valle, Cali, Colombia.

The Colombian Cancer Mortality Atlas (1) shows a direct correlation between alti-
tude above sea level and mortality rates for gastric cancer in Colombia. The highest rates 
are observed in high mountain range areas. Rates descend progressively until they reach 
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the lowest levels on the coasts, the eastern plains and in the 
basins of the main rivers.

Our studies in the department of Nariño in Colombia have 
demonstrated a clear correlation between the incidence of 
gastric cancer elevation above sea level. In the highest areas 
of the Andes Mountains around Túquerres and La Cruz the 
annual rate of incidence was estimated at 150/100,000 inha-
bitants in 1976. In the basin of the Guaitara river it was esti-
mated at 40/100,000 and on the Pacific coast at 6/100,000 
inhabitants (4). An earlier study of cancer morbidity in 
Cartagena indicated the annual incidence at 2/100,000 inha-
bitants, confirming the general belief that gastric cancer was 
unusual on the Colombian coasts (5).

The Geographic Enigma

In 1994 the International Agency for Research on Cancer 
(IARC) determined that infection with Helicobacter pylori 
(H. pylori) is carcinogenic (6). Nowadays this infection is 
recognized as the primary cause of gastric cancer. Although 
it is known that more of half of the world’s population is 
infected with H. pylori, only a minority of infected people 
develop gastric cancer. An incongruity between the geogra-
phic distributions of these two entities has been described. 
In Africa, the prevalence of infection by H. pylori is very 
high, but gastric cancer is infrequent. This phenomenon 
has been given the name of the “African Enigma” (7). Our 
studies in Colombia show that infection by H. pylori is 
very prevalent in populations in the mountains and on the 
coast. Among inhabitants of Tumaco on the Pacific coast, 
the infection is nearly universal, but incidence and morta-
lity rates for gastric cancer are low, just as in Africa. Until 
now this “Colombian Enigma” has not had an appropriate 
explanation. The difference between the inhabitants of 
the mountains and the coasts are numerous. The inhabi-
tants of the mountains are predominantly mestizos (mixed 
European and Native American ancestry) and those on the 
coast are primarily mulattos (mixed European and African 
ancestry). The diet in the mountains is poor in animal pro-
teins, fresh fruit and vegetables, while the consumption of 
salt is excessive. On the coast the fresh fish is consumed 
daily. Intestinal parasites, especially helminths, are much 
more common on the coasts than in the mountains. There 
are studies that prove that helminths modifies the immune 
response to H. pylori infection to an anti-inflammatory or 
allergic reaction mediated by helper cells T type 2 (T-helper 
2 or Th2). This contrasts with the immunologic response 
in the absence of helminths which is an inflammatory res-
ponse (Th1) (8). This type of response is associated with 
a lower grade of atrophy of the gastric mucosa (8). Serum 
levels of immunoglobulin E, indicators of allergic respon-
ses, are several times higher in individuals on the Pacific 

coast than among people in the mountains (9). This immu-
nological response is reflected by infiltration of eosinophils 
in the gastric mucosa of people infected with H. pylori. 
This is several times higher in individuals who live on the 
coasts than among those who live in the mountains (10). 
It is not clear if modulation of the immune response as a 
consequence of parasitism explains the marked difference 
between the rates of incidence of gastric cancer, 25 times 
higher among mountain populations than among coastal 
populations.

The Bacterial Ancestor

Recently a new technique called multilocus sequence 
typing (MLST) (11) has been described. Based on analy-
sis of the genes which constitute a DNA sequence, it has 
shown itself to be a powerful tool for discriminating bet-
ween pathogens of the same species. In H. pylori variations 
of the compositions of the seven constitutive genes allow 
identification of the ancestor of these bacterial colonies 
by distinguishing Asiatic strains from European strains or 
African strains. Using this technique, we have recently com-
pared 64 strains of H. pylori obtained for culturing from 
gastric biopsies of patients from the mountains and from 
the coast of Nariño with several hundred reference strains 
previously analyzed and published (12). All the strains 
from the mountains (obtained from 35 individuals) are 
phylogenetically grouped together with strains of reference 
of European origin. Other investigators have described the 
grouping of strains from the American continent with the 
strains of European origin. Genetic recombination is spe-
culated to have resulted in acquisition of virulence factors 
from European strains by means the original Amerindian 
strains (which are part of the group of Asian strains) (13). 
Approximately a third (10 of 29) of the strains isolated 
from the Colombian Pacific coast are phylogenetically 
grouped with European strains, possibly reflecting the 
already mentioned mechanism of genetic recombination. 
The remaining strains from the coast (19 of 29) are grouped 
with reference strains of African origin (14). This seems 
to indicate that the immigrants of African origin brought 
with them the strains of H. pylori which have been preser-
ved in this population over the centuries. This explanation 
seems to indicate that the “African Enigma” is reflected in 
the situation observed on the Colombian Pacific coast. 
Our recent studies have demonstrated that the strains of 
African origin are associated with a lower degree of histo-
logical alterations in the gastric mucosa and less damage 
to the DNA of the epithelial cells than are associated with 
strains of European origin (14). These results support the 
hypothesis that the strains with African ancestors are less 
carcinogenic than strains with European ancestry.
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The Precancerous Cascade

Infection by H. pylori is generally acquired during child-
hood, but the diagnosis of gastric cancer is generally made 
after the sixth decade of life. The infection is not sponta-
neously cured, but rather initiates a prolonged precance-
rous process with the following well characterized stages: 
atrophic multifocal gastritis → complete intestinal metapla-
sia → incomplete intestinal metaplasia → dysplasia → adeno-
carcinoma (15). In Colombia pathology results from gas-
tric biopsies constantly and frequently show the presence 
of intestinal metaplasia and present patient management 
dilemmas for the gastroenterologist. Although they are 
considered to be precancerous lesions, the great majority 
of patients with intestinal metaplasias never develop gastric 
cancer. Consequently it is still necessary to identify those 
patients with high risks of developing cancer. There are 
several risk markers: 1) One marker is the type of intesti-
nal metaplasia. Incomplete colonic metaplasias are easily 
identifiable by their lack of “brush border” in histological 
preparations and by the irregularity of the mucin vacuoles 
in the cytoplasm. They are indicators of high risk. 2) The 
extension of the metaplasia is another marker. It is directly 
proportional to the risk of cancer. The metaplasia can be 
considered to be extensive when more than one endos-
copically obtained biopsy of the gastric mucosa contains 
metaplasia, or when a large part of a biopsy has intestinal 
metaplasia. Serum levels of pepsinogens can also be used 
to evaluate extension since levels of pepsinogen I diminish 
in proportion to increases in the extension of the metapla-
sia. Patients with any of these characteristics must undergo 
repeated endoscopic evaluations to take samples of the 
antrum, corpus and incisura angularis for biopsies. On the 
basis of these considerations we have recently proposed an 
algorithm for the management of intestinal gastric metapla-
sia (16). 3) The presence of dysplasia is an indicator of high 
risk. Tissues with dysplasia or suspicion of gastric dysplasia 
should be evaluated and classified by two pathologists with 
experience in gastrointestinal tract lesions. Patients with 
high grade dysplasias should undergo surgical or endosco-
pic (if available) resection because of the high risk of the 
presence of coexisting or metachronic invasive carcinoma 
(17, 18). How to manage patients with low grade dyspla-
sia has not been clearly defined. Follow-ups with gastric 
endoscopies and biopsy samplings at intervals between 3 
and 12 months (19, 20) have been suggested. Endoscopic 
resection of the foci of the dysplasia or incipient cancer can 
save the patient’s life. Existing treatments for invasive can-
cer do not offer much hope of recovery. Generally less than 
20% of these patients survive for five years.

The perfect Storm

Our studies in Nariño have revealed that several causal 
factors simultaneously contribute to high risks of gastric 
cancer in the Andes mountains:
1.	 The genetic susceptibility of the inhabitants is high. 

Allele 511T of the gene that codes for interleukin-1β 
occurs very frequently in this population. Studies of 
other populations show an association of this polymor-
phism with increased risk for gastric cancer (21).

2.	 Excess of salt in the diet increases the risk. 
3.	 Consumption of fresh fruit and vegetables is insuffi-

cient for obtaining the antioxidant protection associa-
ted with these foods.

4.	 Strains of H. pylori with recognized genetic virulence 
factors (cagA-positive and vacA s1m1) are more fre-
quent in the mountainous area than on the Pacific 
coast. 

5.	 The ancestry of the H. pylori strains is European. These 
strains seem to have greater oncogenic potential than 
do strains of African ancestry.

Conclusion

Given that the only efficient strategy for controlling gastric 
cancer is prevention. High risk patients with family histo-
ries of gastric cancer, origins in high risk areas and no clear 
chronic gastric symptoms must be identified. Whether or 
not H. pylori infections are present must always be docu-
mented, and then treated if present. Gastric mucosa biop-
sies should be evaluated according to the previously listed 
criteria and patients who need endoscopic monitoring 
should receive it. As a general rule, the consumption of salt 
must be limited, patients who smoke must stop, and ade-
quate consumption of fresh fruit and vegetables must be 
promoted.
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