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Abstract
Objective: To describe epidemiological characteristics of individuals suffering from acid peptic disease found 
by a first level endoscopic diagnostic center from 1993 and 2007. Methods: A retrospective, descriptive and 
analytical study of series of patients. 

Results: 12,638 registers were included in the study. 62.3% of the patients women, 37.7% were men 
(mean 44.0 ± 16 years).  Main endoscopy findings: peptic esophagitis 14.1%, gastric ulcer 4.1%, duodenal 
ulcer 7.0%, total acid peptic duodenal lesions 17%.  Corporal gastric ulcers were most common (56.4%). 
Erosive gastric lesions represented 21% of cases. Only the frequency of duodenal acid peptic disease de-
creased significantly in the period observed. This was associated with increased consumption of proton pump 
inhibitors. No seasonal variation was observed in any of the lesions.     

Conclusions: 1. Acid peptic disease is frequently observed at the first level endoscopic center, most fre-
quently in men.  2. We described a significant reduction in the frequency of duodenal acid peptic disease 
associated with increased consumption of proton pump inhibitors. 3. It is necessary to realize multi-centric 
studies to confirm our results.
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IntroductIon

Dyspepsia has a high prevalence in the general popula-
tion. Studies show prevalences ranging from 8% to 54% 
depending on the definition and methodology used (1). 
High rates of dyspepsia have resulted in increased use of 
health services around the world (2). Although whether 
early diagnostic endoscopy or empirical therapy in patients 
without previous study is the most appropriate manage-
ment and diagnosis strategy remains to be defined (3), in 
our environment early esophageal-gastro-duodenoscopy 
has been recommended (EGD) as the method of choice. 
This is due to the high prevalence of gastric cancer in some 
regions of Colombia (4) and the moderate prevalences 
among the general population (5-9). Endoscopy of the 

upper digestive tract is considered to be the gold standard 
for the study of dyspepsia (10). It allows macroscopic and 
histological identification of lesions from biopsies which 
can guide the proper treatment of the patient.

Acid Peptic disease includes a variety of lesions that can 
occur from the esophagus to the duodenum and even the 
jejunum and ileum in some cases. Gastric and duodenal 
ulcers are the main group and have the highest risk of mor-
bidity and mortality related to complications (bleeding, 
perforation and obstruction) (11). The literature describes 
a progressive reduction in the frequency of gastric and duo-
denal ulcers (12-16) resulting from decreases in the rate 
of infection by Helicobacter pylori in the general popu-
lation of developed countries (11, 13, 15-18), and in the 
middle and upper classes of developing countries (19, 20). 
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Meanwhile, mortality rates from high gastrointestinal blee-
ding remain between 10% and 15% (12, 21, 22). Although 
trends in rates of Helicobacter pylori infection do not 
appear to have changed in our country (23-25), consump-
tion of non steroidal anti-inflammatory drugs (NSAIDs) 
has increased very significantly throughout the world (13, 
16, 18 ) including in Colombia (26). This is also associated 
with the main complication, bleeding peptic ulcers (11, 17, 
21, 22, 26, 27). Some studies have also reported a seasonal 
variation of peptic ulcer disease and complications such as 
bleeding (12, 18, 22, 28-32) and perforation (33) during 
the months of March, April, September and October 
which may or may not be associated (28, 29, 30, 31) with 
the use of NSAIDs and seasonal variations in Helicobacter 
pylori infections. Some authors have affirmed that seasonal 
variation is particularly noticeable for dyspepsia and duo-
denal ulcers (32, 34), but other authors have been unable 
to confirm this, or have suggested that this periodicity has 
disappeared (35, 36, 37).

Endoscopic studies of large series of dyspepsia patients 
over time have not been conducted in Colombia, nor has 
anyone described a tendency toward seasonality. In our 
experience, observations of lesions related to exposure to 
acid have been made less and less frequently, but as of this 
writing no one in Colombia has quantified this decrease in 
the Colombian population as has been done elsewhere (12-
16). By the same token no study has yet been made of the 
possibility of a tendency towards increased NSAIDS use in 
our country (28, 29). In Colombia the rate of Helicobacter 
pylori infection has remained stable and high, between 
63% and 98% of patients (38-41) in the various descrip-
tions depending on the pathology studied. Meanwhile 
consumption of potent inhibitors of gastric acid secretions 
has apparently been increasing with the emergence in 
the market of unrestricted sales of many low cost generic 
potassium pump inhibitors. Their indiscriminate use by the 
general population to self-treat dyspeptic symptoms could 
be a contributing factor in lower frequencies and reduced 
severity of peptic acid lesions observed at the time of diag-
nostic endoscopy.

The aim of this study, undertaken on a series of patients at 
a first level endoscopic diagnostic center between 1993 and 
2007, is to determine the evolution of peptic acid disease 
frequency in terms of its trend, seasonality and other asso-
ciated factors.

GenerAl objectIve

Describe the epidemiological characteristics of individuals 
with acid-peptic disease who were cared for at a first level 
diagnostic center between 1993 and 2007.

Specific objectives

1. Establish the frequency of acid peptic disease (esopha-
gitis, gastric ulcer, duodenal ulcer, erosive gastritis and 
duodenitis) in patients referred for endoscopic evalua-
tion of dyspepsia to a first level diagnostic center.

2. Learn about some of the demographic characteristics 
of subjects with peptic acid disease.

3. Determine the frequency of acid peptic disease in the 
period under review and its relationship with the fre-
quency of use of risky drugs and with management of 
acid peptic disease.

4. Compare the results with a control population with 
no evidence of acid-peptic disease (chronic superficial 
gastritis, chronic atrophic gastritis and hiatal hernia) as 
determined by endoscopy. Compare the results with 
the frequency of Helicobacter pylori.

SubjectS And methodS

Type of study: A retrospective, descriptive and analytical 
study of a series of patients.

Subjects: The sample was obtained from subjects who 
were referred for diagnostic upper endoscopy after showing 
symptoms suggestive of acid peptic disease. All procedures 
were performed by an endoscopist. Patients underwent 
the examination as ordered by the attending physician and 
reports of findings were made. Biopsies were taken when 
directly requested by the attending physician or when 
deemed necessary by the endoscopist. The archives of all 
the patients evaluated were used to establish the relevant 
variables for this study: esophagitis, gastric ulcer, duodenal 
ulcer, acute and/or chronic gastritis (whether or not it was 
erosive) , and duodenitis (whether or not it was erosive). 

A second group of subjects consisted of those patients 
who tested negative for acid peptic disease as well as for 
chronic superficial gastritis (GCS), chronic atrophic gas-
tritis (ACG) and hiatal hernia, the frequency of which are 
unlikely to change over time

The frequency of Helicobacter pylori was assessed with 
the rapid urease test described by Arvind (42).

methodS

Each report included the consecutive number of the exa-
mination, the date, the patient’s age, a description of the 
procedure, and a description of the lesions found. That 
description included the size, location and characteristics 
of the lesions and whether or not there were esophageal 
varices. Rankings were done according to a combination of 
the Savary-Miller, classification scheme for reflux esophagi-
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tis (43) and the Los Angeles Classification of Esophagitis 1 
(starting in 1997) (44) which assigned grades of 1 to 4 for 
purposes of statistical analysis.

Gastric lesions were described as gastric ulcers when 
there was a parietal defect in the mucosa with a depth 
exceeding 1 mm. They were described as acute erosive gas-
tritis when there were flat erosions in the corpus or antrum 
less than 1 mm. deep). Lesions were classified as chronic 
erosive gastritis when there were raised and eroding lesions 
of the mucous membrane with the appearance of acne 
varioliformis. Descriptions included locations (subcardial, 
corporal and pyloric antral) and maximum diameter in 
centimeters, and used the Sydney System for the classifica-
tion of gastritis (45).

Duodenal lesions are classified as either non-ulcerative 
or ulcerative duodenitis. Non-ulcerative duodenitis inclu-
des non-erosive and erosive duodenitis. Non-erosive duo-
denitis is considered to be mild when congested areas are 
present. It is classified as moderate when congested areas 
are present together with edema which reduces the caliber 
of the bulb slightly and when the first portion does not fully 
distend with insufflation. It is considered to be severe when 
congested areas are present together with edema which 
reduces the caliber of the bulb so severely that the size and 
elasticity of the bulb become difficult to determine visually, 
but there is no presence of ulceration or erosion. Erosive 
duodenitis is defined by the presence of parietal defect in 
the mucosa which are less than one millimeter deep and 
less than one millimeter in diameter, and by variables rela-
ted to lesion location. A duodenal ulcer is diagnosed when 
there is a parietal defect of the mucosa exceeding 1 mm in 
depth. Its stage is determined by the amount of scarring, 
whether or not there is linear or non-linear ulceration, whe-
ther or not the form is regular, oval, or rounded and, for the 
last two, by its diameter in centimeters (45).

Pathologies considered for use as control variables 
were those that, once established, are persistent and/or 
reversible only under special conditions. These included 
chronic superficial gastritis and hiatus hernia. Chronic 
superficial gastritis may be characterized only by patchy 
erythema.  Patchy erythema with depressed areas with or 
without areas of apparent metaplasia in the corpus and 
antrum, will be called “by definition”, chronic atrophic gas-
tritis, despite its poor histological correlation (45). Hiatus 
hernia location is characterized by the length of the gastric 
folds above the esophageal hiatus, or the distance from the 
inferior esophageal sphincter to the esophageal hiatus, of 
greater than 2 cm. 

All variables mentioned were analyzed as functions of 
time in years from the beginning to the end of the study. 
Their frequencies were measured monthly, bi-monthly, 
quarterly, and semi-annually throughout the entire study. 

Frequencies of acid peptic disease and controls, and the 
evolution of those frequencies, were compared over time.

A patient survey about overall consumption of medicine 
was conducted for the initial period of the series and the 
final period of the series. This information was used to com-
pare frequency of consumption of antisecretory and medi-
cations to neutralize gastric acid (aluminum hydroxide, 
magnesium, H2 receptor antagonists and proton pump 
inhibitors) with the risk of developing peptic ulcer disease. 

ethIcAl conSIderAtIonS

All subjects were ambulatory and had undergone a low 
risk diagnostic procedure (<2%) (46). The procedure had 
been prescribed and justified by either a general practitio-
ner or specialist and then approved by the patient’s EPS. 
In some cases the procedure had been requested from the 
EPS directly by the patient. Prior to performing the pro-
cedure the researchers checked the referral orders, diag-
noses, indications and contraindications, and made sure 
that the patients’ conditions were optimal for undergoing 
the procedure without risk. Then they routinely explained 
the procedure directly to all subjects before performing the 
procedure. 

All subjects received a written informed consent form as 
required for such tests.

This research was consistent with the universal ethical 
principles for research involving human beings (47). It was 
an investigation without risk in which did not take into 
consideration the identities of any of the patients. It was 
based exclusively on the retrospective study of endoscopy 
reports and was conducted solely for academic purposes.

StAtIStIcAl AnAlySIS

Data are presented as averages or proportions depending 
on the variable. Studies of the differences among the ave-
rages and proportions were conducted using Student’s 
t-test, the Wilcoxon signed-rank test, the chi-square test, 
Spearman’s rank correlation coefficient, and/or Pearson’s 
correlation depending upon whether variables are parame-
tric or nonparametric. 

For statistical analysis of time series, the number of 
patients with the following peptic acid pathologies within 
the entire series were considered: esophagitis (grades 1-4); 
gastric ulcers; acute and chronic erosive gastritis; congestive 
and erosive (grades 1-4); ulcerative duodenitis (grades 1-3); 
and duodenal peptic acid disease (grades 1-7). In addition 
the three control variables, chronic superficial gastritis, chro-
nic atrophic gastritis and hiatal hernia, were analyzed.

Statistical methods were used to analyze time series data 
from November 1993 to January 2007. The analysis took 
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into account the premise that it is more appropriate to use 
absolute values than relative values with health-related pro-
blems, especially as they relate to the number of patients 
(48). 

The analysis was done in two phases. TSW® was used in 
the first phase of the program. Because of the data confi-
guration an analysis of missing data was performed using 
Kalman filters, the proposal of Gomez and colleagues 
(49), and smoothing techniques. For the best imputation 
of missing data analysis the analysis was first undertaken 
with a descriptive component for identification of missing 
data (damage to the original database) and other analytical 
components (see explanation in the Results section).

These data were entered into a database and analyzed 
using Excel statistical package (Microsoft Office ® 2003), 
Simstat for Windows 1.1 ® (Provalis Research Inc.) and 
SPSS 17 ® (SPSS Inc.) and STAMP 6.0 ®. (49) An alpha 
error of 5% was considered acceptable.

reSultS

In the period under study, a total of 15,500 upper endos-
copies were preformed, of which 12,638 were included in 
the usable reports digital database. Lost reports were due 
to damage or loss of media or destruction or damage of files 
by computer viruses. The resulting population consisted 
of 4,765 men (37.7%) with an average age of 44.0 ± 16.1 
years and with a standard error of 0.23, and 7,873 women 
(62.3%) with an average age of 44.6 ± 16.61 years and with 
a standard error of 0.19 (p <0.03. Patients ages ranged bet-
ween 3 years old and 97 years old, with 211 minor patients.

Table 1 shows the number and percentage of subjects 
with chronic peptic acid disease and the endoscopic diag-
noses chosen to be used as controls in this study. The most 
frequently occurring was chronic erosive gastritis, followed 
in order of frequency by peptic esophagitis and duodenal 
ulcer. All conditions included in the study were more fre-
quent among men than among women except for chronic 
superficial gastritis and chronic atrophic gastritis. The ulce-
rative lesion size was 1 ± 0.84 cm (median = 0.8 cm) for 
gastric ulcers and 0.74 ± 0.39 cm (median = 0.7 cm) for 
duodenal ulcers with no differences according to gender.

Secondary complications of acute and chronic esophageal 
lesions resulting from peptic acid action were found in 14% 
of the patients examined (as shown in Table 2). Most of 
these cases were not severe. Our findings were suggestive of 
Barrett’s esophagus in 19% of the patients with esophagitis.

Regarding gastric lesions (Table 3) chronic erosive gas-
tritis is most common, followed by acute erosive gastritis 
and finally ulcers. Among the ulcers the subcardial ulcers 
and corporal ulcers, both related primarily to gastric hypo-
secretion, represent just over half of the ulcerative lesions 

(56.4%). The remaining ulcers are related to gastric acid 
hypersecretion (43.6%). The number of chronic erosive 
lesions is twice the number of acute erosive lesions. These 
two findings were very common, comprising 21.5% of the 
examined population. In all cases, all lesions occurred sig-
nificantly more frequently among men.

Table 1. Global frequency and gender of some endoscopic diagnostic 
in a first level diagnostic endoscopy center in Bogotá between 1993 and 
2007.

Disease Men
No. (%) *

Women
No. (%) *

Total
No. (%) **

Peptic esophagitis 969 (20.3) 816 (10.3) 1785 (14.1)
Gastric ulcer 279 (5.9) 247 (3.1) 526 (4.1)
Acute erosive gastritis 383 (8.0) 501 (6.4) 884 (7.0)
Chronic erosive 
gastritis

782 (16.4) 1047 (13.2) 1829 (14.5)

Chronic superficial 
gastritis

2780 (58.3) 4545 (57.7) 7325 (57.9) 
†

Chronic atrophic 
gastritis

411 (8.6) 730 (9.2) 1141 (9.0) †

Duodenal ulcer 508 (10.0) 373 (3.2) 881 (7.0)
Non erosive duodenitis 201 (4.2) 111 (1.4) 313 (2.5)
Erosive duodenitis 477 (10.2) 254 (3.2) 731 (5.8)
Hiatal hernia 488 (10.2) 492 (6.2) 980 (7.8)
Helicobacter pylori 3128 (65.6) 4974 (63.2) 8102 (64.1)

* Number and percentage of subjects according to gender, men = 4765, 
women = 7873.
** Number and Percentage of the total population, n = 12 638.
† No significant differences by gender. For other variables the 
differences are significant at p <0.01.

Table 2. Lesion frequency of acid peptic esophageal in the endoscopy 
center, of first level in Bogotá between 1993 and 2007.

Frequency
No. *

Percentage
% **

Esophagitis Grade I 710 5.6
Esophagitis Grade II 856 6.8
Esophagitis Grade III 116 0.9
Esophagitis Grade IV 103 0.8
Total 1785 14.1
Associated lesions
Esophageal stenosis 32 0.25
Schatzki ring 19 0.15
Barret´s esophagus 337 2.7
Total 388 3.1

* Number of subjects respect to the total population
** Percentage respect to the total population, n = 12 638.
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Table 3. Stomachal acid peptic frequency in a diagnostic center of first 
level in Bogotá between 1993 and 2007.

Diagnoses Men Women Total
Nº (%) **Nº (%) * Nº (%) *

Ulcerative 
lesion

Subcardial 
gastric ulcer 

19 (0.4) 11 (0.1)  30 (0.24)

Corporal 
gastric ulcer

137 (2.9) 130 (1.7) 267 (2.1)

Antral 
gastric ulver

90 (1.9) 93 (1.2) 183 (1.4)

Pylorus 
gastric ulcer

33 (0.7) 13 (0.16)  46 (0.36)

Subtotal 279 (5.9) 247 (3.1) † 526 (4.1)

Erosive 
lesion

Acute 
erosive 
gastritis

383 (8.0) 501 (6.4) †† 884 (7.0)

Chronic 
erosive 
gastritis

782 (16.4) 1047 (13.3) †† 1829 (14.5)

Subtotal 1165 (24.4) 1548 (19.7) 2713 (21.5)

Total 1444 (30.3) 1795 (22.8) 3239 (25.6)

Number and percentage of subjects according to gender, men = 4765, 
women = 7873.
** Number and Percentage of the total population, n = 12 638.
† p <0.01 for the sum of gastric ulcerative lesions and within each class.
† † p <0.0001 according to gender.

Table 4 shows that for acid peptic duodenal lesions the 
frequency of linear and nonlinear ulceration taken together 
slightly exceeded the frequency of erosive duodenal lesions 
and were three times greater than non-erosive duodenal 
lesions. In total 17% of all patients evaluated were diagno-
sed with acid peptic duodenal lesions.

Table 4. Frequency of acid peptic lesion of duodenum in a diagnostic 
endoscopy center of first level in bogota between 1993 and 2007.

Number * Percent
Non erosive duodenitis

Leve 223 1.8
Moderate 46 0.36
Severe 32 0.25
Total 312 2.5

Erosive Duodenitis 731 5.8
Scar duodenal ulcer 246 1.9
Linear duodenal ulcer 208 1.6
Non linear duodenal ulcer 673 5.3
Total 2170 17.2

* Number of subjects. ** Percentage of the total population, n = 12 638

Frequencies of diagnoses designated as controls can be 
seen in Table 1. There are no differences in frequency bet-
ween genders for chronic superficial gastritis and chronic 
atrophic gastritis which together comprise 67% of the disea-
ses observed. The sum of the lesions mentioned is greater 
than 100% because of overlapping pathologies (particularly 
esophagitis and hiatal hernia) and because of lower fre-
quency of other diseases. Rapid urease tests for helicobacter 
pylori showed a frequency of 64% with a small but significant 
gender difference of 2.4% (p <0.01) (Table 1).

time series analysis

We first analyzed the major acid peptic disorders: gastric 
ulcers, peptic esophagitis and duodenal ulcers. The periods 
of observation are located at the abscissae (x coordinates). 
The raw proportions of subjects with each lesion, defined 
as the number of subjects with a lesion divided by the total 
examined during that month, are located at the ordinates 
(y coordinates).

As mentioned above, some of the data were missing (These 
missing data are clearly visible in Figures 1 and 2.) To esti-
mate the missing data we used Program TSW statistical soft-
ware with the method proposed by Gomez and colleagues 
(49). This method produced optimal estimates of missing 
values in autoregressive moving average (ARMA) models 
through development of a Kalman filter (49). A maximum 
likelihood estimator (MLE) for the model parameters was 
then obtained. This was followed by the use of a smoothing 
algorithm. Interpolation of missing data was performed using 
both a fixed-point smoother and additive approximation 
for atypical data. MLEs for ARMA model parameters were 
calculated using approximation of atypical additive parame-
ters assuming that where these values were absent any value 
could be used and treated as an atypical additive. As can be 
seen in Figures 1 and 2, this interpolation of x and y values 
(as defined above, and after making the corrections outlined 
above) provides continuity to the series in the whole interval 
under study. Thus, techniques for handling missing data in 
these time series conserve the temporary components that 
describe and characterize the time series. 

As the main interest was to analyze trends of variables over 
time, we used the STAMP (Structural Time Series Analyser, 
Modeller and Predictor) 6.0 program (50) to apply structu-
ral equation modeling to separate the different components. 
A structural equation model is determined by:

yt = μt + λt + εt
μt = μt-1 + βt-1 +ηt-1

βt = βt-1 + ξt

 (Equation 1).
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With these models for analyzing time series we were able 
to break down the different components of our time series 
through the use of Kalman filters (50) to obtain an estimate 
of the stochastic trend of the observed series (μt), the sto-
chastic seasonality effect (λt) that is described by qualita-
tive variables that met the fourth condition in equation 1 
with ωt, a white noise process with zero mean and variances 
of σ2

ω, and, εt,  ηt and ξt, and also inter-correlated white noise 
processes with mean 0 and σ2

εt , 
σ2

ηt , 
σ2

ξt
 variance respectively. 

These models allow more versatility than the use of the 
X-11 filter and provide components that are expected to 
preserve behaviors such as trend, seasonality and the irre-
gular component. In this way once we decompose the time 
series observed in these components, we can more clearly 
analyze the trend and seasonality of the series.

At the time of adjustment of each of the models different 
possible atypical data were considered for use in adjusting 
each model according to the indications. To evaluate the 

evolution of the slope and seasonality of curves the vector 
of the final state was evaluated to determine the significance 
of each of the components in the temporal series. For the 
diagnoses of the models nonparametric tests of random-
ness of the residues of the model were applied. The Box-
Pierce test and the Ljung-Box test were used to determine 
non-correlation of model residues and thus to evaluate 
each of the proposed models.

Table 5 shows the significance of the final state vector 
for the trend, slope and seasonality of all the series ana-
lyzed followed by their respective p-values in parentheses. 
Although the trend components (The overall average of the 
series which varies over time) for almost all variables tabu-
lated show statistical significance, the model is unstable 
once the slope is determined for each variable. There is one 
exception: duodenal peptic acid disease which had a nega-
tive significance for its slope of (=βt-0.00090; p = 0.0233). 
In Figure 3, until the middle of 1994 gastric ulcers occur 
atypically in a relatively high number of patients, then for 
the rest of the study period it maintains stable behavior. 
Frequency of peptic esophagitis decreases near the end of 
the study, although in the years 1999 and 2003 there are 
ascending peaks, without significant slopes. 

Figure 1. Interpolated series of peptic acid diseases. The Y axis corresponds to the raw proportion of cases of the total population and the X axis the 
period between 1993 and 2007. The graph shows the interpolated time series for gastric ulcer gastric lesion groups in terms of their location, peptic 
esophagitis grades 1-4 according to Savary-Miller and Los Angeles and duodenal peptic acid disease in which diagnoses are grouped non-erosive 
duodenitis, erosive and ulcerative in one variable (see text for explanation).

*

*

*
Duodenal peptic acid disease

Peptic esophagitis

Gastric ulcer

11

j = 0
Σ λt-j = ωt  (Equation 1) (continuation).



141Epidemiological evolution of acid peptic disease in an Endoscopic Diagnostic Center in Bogotá from 1993 and 2007

*

*

*
Chronic superficial gastritis

Helicobacter pylori

Hiatal hernia

Figure 2. Interpolated series of control variables. The Y axis corresponds to the raw proportion of the total cases and the X axis the period between 
1993 and 2007. It shows the interpolated time series for the control entities: hiatal hernia, Helicobacter pylori and chronic superficial gastritis.

Figure 3. Estimated components for variables peptic esophagitis and gastric ulcer. The Y axis corresponds to the raw proportion of cases of the total 
population and the X axis the period between 1993 and 2007. The graph shows the estimated trend component for the time series of gastric ulcer.

Peptic 
esophagitis

Peptic esophagitis 
trend

Gastric ulcer trendUlcer
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Table 5. Temporary components estimates for peptic acid disease and control variables.

Series\component Trend * Slope * Seasonality *
Gastric ulcer 0,071 (0,001) - 0,002 (0,7331) (0,2336)
Peptic esophagitis 0,13458 (0,001) 0,011748 (0,3373) (0,8825)
Acid peptic duodenal disease † 0,0505 (0,001) - 0,00090 (0,0223) (0,1075)
Hiatal hernia †† 0,039925 (0,001) - 0,0004956 (0,1148) (0,11)
Helicobacter pylori †† 7,04187 (0,001) 0,015048 (0,1817) (0,5007)
Chronic superficial gastritis 0,75746 (0,001) 0,00059 (0,8711) (0,798)

* Showing the value of the final state vector and significances (in parentheses) for each of the series analyzed the tendency, slope, and seasonality for 
each disease entity.
** For this entity we used the classification of Savary-Miller and Los Angeles (since 1997) assimilating the two ratings to grades 1 to 4. (See text for 
explanation).
† Groups diagnoses of non-erosive duodenitis, erosive and ulcerative in one variable (see text for explanation). † † Entities correspond to control 
variables such as non acid-peptic diseases.

For the various acid peptic duodenal lesions a continuum 
has been hypothesized. For both non-erosive and erosive 
non-ulcerative lesions the continuum is based on severity, 
while for ulcerative lesions it is based on both activity and 
severity. Mild to severe duodenitis is ranked as grades 1-3 
grades (according to reports of endoscopy), and erosive 
duodenitis is ranked as grade 4. Duodenal ulcers in an 
advanced state of healing are classified as grade 1, linear 
ulcers are classified as grade 2, and non-linear ulcers are 
classified as grade 3 (The three of them were so reported in 
the endoscopic report.) Finally, the two classifications were 
combined into grades 1 to 7. Ulcerations are ranked from 
5 to 7 according to the severity of scarring and whether or 
not the lesion is linear or nonlinear. As shown in Table 5 
and Figure 4, ulceration was the only variable that showed 
significance in the slope of the model, demonstrating cons-
tantly decreasing behavior throughout the period. 

The same methodology was used for the control variables. 
They show decreasing frequency of hiatal hernia between the 
start of this study and 1997 followed by a slight increase of 
frequency which persists until 2002, after which frequency 
again decreases. No slope was identified for the period obser-
ved. The frequencies of Helicobacter pylori infections and 
chronic superficial gastritis behaved in a very similar manner, 
increasing increase between 1996 and 1998, followed by a 
decrease in the proportion of diagnosed cases for these two 
variables up until mid-1999 and a progressive increase of the 
two entities until 2005, and slightly oscillate until the end of 
the series, but without showing any definitive slope.

The others entities in the study, acute erosive gastritis, 
chronic erosive gastritis and chronic atrophic gastritis are 
analyzed using the same process with similarly plotted time 
series for each, plus their respective estimates and graphic 
interpolations of missing data. Trend, slope, and seasona-
lity were studied for each of these (Table 6), as they were 

for the other entities. Despite the apparent trend for chro-
nic erosive gastritis, there were no significantly declining 
slopes for any of these three lesions. Similarly, none had 
significant seasonality.

Table 6. Estimated temporary components for duodenal peptic acid 
disease, erosive gastritis and chronic atrophic gastritis.

Series \ component Trend* Slope* Seasonality*
Nonerosive and erosive 
duodenitis ** 

0.0054722 
(0.0864)

- 0.00032711 
(0.00001)

(0.2386)

Ulcerative duodenitis 
†

0.040925 
(0.00001)

 - 0.0004125 
(0.0059)

(0.6289)

Acute erosive gastritis 0.060428 
(0.00001)

3.8137005 
(0.8022)

(0.7312)

Chronic atrophic gastritis 0.085912 
(0.00001)

- 0.00050295 
(0.3073)

(0.6678)

* Showing the value of the final state vector and significances (in 
parentheses) for each of the series analyzed the tendency, slope, and 
seasonality for each disease entity.
** Covers the duodenitis mild, moderate and severe for non-erosive and 
solutions of continuity of the mucosa less than 1 cm for the erosive ones.
†Corresponded to the ulcerative lesions of scar-like, linear ulcer and 
ulcer non-linear (irregular, oval or round).

Given that all duodenal lesions were classified as a single 
variable, we proceeded to analyze them as two variables: 
ulcerative and non ulcerative (non-erosive and erosive). 
We identified whether these two were behaved similarly. 
Figure 5 shows the time series for non-ulcerative and ulce-
rative lesions. The interpolation of missing data and trends 
and slopes for these two types of lesions are shown in Table 
6 and Figure 6. Significant reductions in time, but without 
seasonal patterns, were found for both types of lesions. 
Seasonality was also absent in the analysis of the control 
variable, chronic atrophic gastritis.
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Figure 4. Estimated componentfor the variable duodenal acid peptic disease. The Y axis corresponds to the raw proportion of the total cases and the 
X axis the period between 1993 and 2007. The graph shows the estimated component of tendency for the time series of duodenal acid peptic disease 
and their tendency.

Tendencia úlcera 
duodenal

úlcera 
duodenal

Figure 5. Interpolated time series of the two groups of duodenal peptic acid disease. The Y axis corresponds to the raw proportion of cases of the total 
population and the X-axis the period between 1993 and 2007. The graph shows the time series interpolated for the two groups of acid peptic disease, 
duodenitis mild to severe as grades 1-3 and erosive duodenitis as Grade 4 (-o-o-), ulcer in healing process as degree 5, linear ulcer grade 6 and non-
linear ulcer to grade 7 (-o-o-).
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Figure 6. Estimated tendency components of two groups of duodenal peptic acid disease. The Y axis corresponds to the raw proportion of cases of 
the total population and the X-axis the period between 1993 and 2007. The graph shows the trend for the two groups of duodenal peptic acid disease: 
duodenitis mild to severe as grades 1-3, and erosive duodenitis Grade 4 (-o-o-) and the state of healing ulcers as grade 5, linear ulcer and ulcer grade 
6 to grade 7 non-linear (-o-o-).

Table 7 shows the frequency of consumption of both 
medications for protection against peptic acid disease and 
of medications with risks of causing or aggravating peptic 
acid by patients who underwent upper gastrointestinal 
endoscopies in two different periods. Data from the first 
period, which corresponds to the beginning of our series, 
were reported by Angel et al in 1997 for patients with gas-
tric and duodenal ulcers (38). Data for the second period 
is drawn from the medication consumption report in the 
preliminary informed consent procedure of our service. 

dIScuSSIon

This study presents the first set of results from patients of an 
endoscopy service in Colombia spanning a long period of 
time. It has allowed us to establish the behavior of different 
pathologies over time, especially peptic acid disease. The 
only other similar time series have covered short periods 
of time. These include that by Laverde and Fassler which 
reported the overall results of a five year period (51) and 
a study by Sierra et al which reviewed 20,000 reports of 
endoscopies performed between 1983 and 1994 to diag-
nose upper GI bleeding (26).

The distribution of patients by sex and age in our study 
was similar to that in the series by Laverde (51), although 
that study was restricted to chronic gastritis, gastric ulcers 
and gastric cancer. Small series of Colombian patients 

screened for peptic acid diseases have shown frequencies 
for chronic superficial gastritis similar to those we are 
reporting, albeit they reported lower frequencies for other 
diseases (25). This could be explained by tests on asympto-
matic individuals. 

Table 7. Consumption of protective and risk medications for acid peptic 
disease in patients under dyspepsia study before 1997 and 2008-2009.

Medications
Years

1997 * † 2009** †
Antiacids 75 60
Anti-H2 58.3 64
PPIs 9 31.3
ASA

24.6
4.5

NSAIDs 2.3
Prednisone 0.7

* Data reported by Angel et al. Rev Col Gastroenterol 1997, 12 
(3):135-144 (3). ** Data from the report of drug use on the consent 
informed before the procedure between October 2008 and April 2009. 
† Values in percentage of cases in each series. There is evidence of a 
more than 300% increase in consumption of proton pump inhibitors 
(PPIs). Consumption of H2 receptor antagonists increased 6%, while 
there was a 15% reduction in the consumption of antacids. This shows 
the recent intensive use of PPIs for management and treatment of peptic 
acid disease. In contrast, there was a marked reduction in the use of non 
steroidal anti-inflammatory medication (NSAIDs).
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Comparisons with three foreign series show interesting 
similarities and differences with our study. The 11.1% fre-
quency of gastric and duodenal peptic ulcers in our series 
was lower than the 14.9% frequency for these lesions found 
by Wai et al (52), but our finding of a 14.1% frequency of 
esophagitis was higher than their report of 5% for this con-
dition. Our findings were similar to those of Voutilainen 
(53) for gastric ulcers, duodenal ulcers and gastritis. In 
contrast, Bartels found a frequency of gastric ulcers of 10%: 
twice that found in our study. That study found similar fre-
quencies of peptic esophagitis and duodenal ulcers (54). 
The predominance of occurrences among males for some 
of these lesions was also described in the last mentioned 
series. It also described increases of diagnoses of chronic 
superficial and atrophic gastritis, among other lesions, with 
advancing age (26, 50). Table 1 shows the predominance 
of the most frequent diagnoses among men with the excep-
tions of chronic superficial gastritis and chronic atrophic 
gastritis. In the case of Helicobacter pylori, the difference, 
although significant, was only 2.4%.

Peptic esophagitis is a common finding, accounting 
for 14.1% of subjects examined with a 2:1 ratio for males 
(Table 1). Mild forms of erosive esophagitis predominate, 
while there are low frequencies of extensive lesions, sca-
rring and the metaplasia of Barrett’s esophagus (Table 2) 
(55). Given that diagnoses of the metaplasia of Barrett’s 
esophagus by endoscopy is confirmed by histology nearly 
60% of the time (55), these endoscopic findings are signifi-
cant even though they are not frequent. They are significant 
because of their implications for treatment and follow-up 
although naturally these diagnoses require histological tes-
ting for confirmation (55).

Acid peptic disorders include the ulcerative lesions 
already mentioned, as well as the acute and chronic ero-
sions shown in Table 3. These are more common among 
males than among females, as described in the literature 
(56). Gastric ulcers are less common than duodenal ulcers 
(Table 3), similar to findings reported by other authors 
(38, 40, 41). There are a few other descriptions of the fre-
quency of erosive lesions in endoscopy series in Colombian 
literature. Gomez (41) reported a similar frequency of 
5.8% for gastric erosions. In bulletins from the National 
Day of Digestive Endoscopy in 1999-2002 (57, 58) the 
Colombian Association of Gastrointestinal Endoscopy 
reported a frequency for gastric erosions of 8.2%. Both 
are lower than the frequency we report. This can probably 
be explained by the fact that these were series related to 
gastric cancer screening in which a large number of parti-
cipants were asymptomatic or had minor discomfort. In 
contrast our series included only patients whose dyspeptic 
discomfort was strong enough for their doctors to order a 
diagnostic study.

The frequency of duodenal ulcers that we found (Table 
4) is higher than the one described by Gomez (41), but 
lower than that described by Wong. This included gastric 
ulcers (19) and variables according to those described by 
Sung (17). There are no series comparable to ours about 
congestive and erosive lesions. Their frequency was descri-
bed as being 4.2% in the 2002 bulletin of the Colombian 
Association of Gastrointestinal Endoscopy. This was slightly 
lower than the frequency we reported, probably for the same 
reasons mentioned above in the case of gastric erosions.

The entities used as controls for comparison have fre-
quencies that match those reported in the bulletins of the 
Colombian Association of Gastrointestinal Endoscopy 
mentioned above and which were within the ranges repor-
ted in the literature (23, 41, 51, 55, 59, 60).

For the study of epidemiology in the time period of the 
study, time series studies were conducted to test the hypo-
thesis of declining frequencies of acid peptic diseases and 
to compare them with esophageal and gastro-duodenal 
lesions, pathologies and diseases unrelated to acid secre-
tion. These should not differ if acid secretion levels have 
changed positively or negatively in the population because 
of the use of mucous protectors or mucous aggressors. The 
study also attempted to use the same methodology to eva-
luate the seasonality hypothesis for peptic ulcers advanced 
by some authors (12, 18, 22, 28-33).

Figures 1 and 2 graph the evolution over time of major 
peptic acid lesions. They have been corrected by the 
addition missing data to allow the analyses to be made. 
The resulting vectors are shown in Table 5, Figure 3 and 
Figure 4. They show that frequency of duodenal peptic acid 
disease has a significantly decreasing slope for this time 
series (Figure 3 and 4). This is the first time this has been 
demonstrated to be a fact here in Colombia, as had already 
been done in descriptions in international literature (12-
20). Although in some of those cases this decline was asso-
ciated with reductions in the prevalence of Helicobacter 
pylori, this was not the case in our series. It demonstrated 
no significant variation over time for H. pylori prevalence. 
In those other tests the frequencies of positive urease tests 
is similar to the average of ours at all times (38-41, 59). 
The two series reported by the Colombian Association of 
Gastrointestinal Endoscopy in bulletins of the National 
Day of Digestive Endoscopy (57, 58) also have similar fre-
quencies for positive urease test results. For the other acute 
and chronic erosive gastric lesions, as well as for control 
entities (Table 6), there were also no significant changes 
over time. Seasonality was ruled out for all lesions studied 
(Tables 5 and 6), consistent with descriptions by some 
other authors (35-37).

To establish whether or not that hypothesis that cluste-
ring of duodenal peptic acid diseases occurs is incorrect, 
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non-ulcerative lesions and ulcers were analyzed separately. 
We found the same downward trend for ulcers and non-
ulcerative lesions (Figures 5 and 6), corroborating the 
hypothesis that duodenal acid peptic disease is decreasing. 
This reduction could be due to increasing consumption of 
PPIs, including without prescriptions (13, 61, 62). Since 
PPIs are capable of reducing and curing acid peptic lesions 
(63, 64), this could account for the observation shown in 
Table 7. This table shows significantly increased PPI con-
sumption and reduced consumption of NSAIDs. This is at 
variance with other findings described in literature, howe-
ver it should be noted that elevated consumption is very 
common among patients with increased risk of develop-
ment of complicated peptic ulcers, especially gastrointes-
tinal bleeding (17, 21, 24, 26, 38), but not for the general 
population who undergo endoscopies from which our 
series was drawn. 

These two factors combined, PPIs and NSAID, could 
explain how and why endoscopic manifestations of duode-
nal acid peptic disorders have decreased over the course of 
the 14 years of this series. Proton pump inhibitors and H2 
receptor antagonists have gained an important place as the 
first choices for management and treatment of peptic acid 
disease and self-medication of symptoms. This is partly 
because of their unrestricted sale, but also because of the 
exuberant presence of very low cost generic medications. 

The variability observed for duodenal peptic acid disease 
differs from those observed for gastric and esophageal 
peptic acid diseases. This is probably due to the pathophy-
siologies associated with these lesions in which the role of 
the acid is less important and is combined with other fac-
tors. This is the case for gastric ulcers. More than half were 
located in the proximal stomach where they can be affected 
by gastric hyposecretion, unlike antral ulcers and pyloric 
ulcers (56). They would require a greater number of lesions 
to establish such an association if it existed. Similarly, gas-
troesophageal reflux disease is characterized by recurrent 
periods of time in which severe lesions are stable (55, 65). 
These are associated with mechanical, anatomical and 
motility factors.

A weakness of this study is the lack of histological fin-
dings when it came time to take samples and establish a 
true diagnosis. This is true even though endoscopic and 
histopathological diagnoses do not always match precisely. 
Sydney system diagnoses (45) for peptic ulcer and ero-
sions visible in endoscopy do not correlate very precisely 
with histopathological diagnoses in relation to gastritis, 
although the match is quite good for diagnoses of ulcerative 
lesions (66). On the other hand, consumption was not sys-
tematically assessed for each patient. They are referred to a 
series contemporary to the start of this study. Specifically 
for patients with peptic ulcers (38), we know that they have 

a history of increased consumption of drugs (NSAIDs) 
which favor this. Also, information about consumption at 
the end of the series is from informed consent forms rather 
than from a specific survey. However, these two factors 
favor a larger gap after the initial period given that the bias 
is against our hypothesis. This would suggest higher con-
sumptions of NSAIDs and PPIs than in the general popu-
lation, whereas the spontaneous, unguided and undirected 
reports of patients on the informed consent forms support 
favors lower consumption rates. This does not prevent 
demonstration of a significant difference.

Prospective multicenter studies are needed since they 
would allow concentration of a large number of patients 
for assessment for each period, and would thus allow bet-
ter analyses of trends and the possible seasonality of the 
lesions under study.

concluSIonS

1. Acid peptic disease is a common finding in first level 
medical diagnostic centers. The frequency is higher 
among men than among women.

2. The frequency of duodenal peptic acid disease has sig-
nificantly declined in the last 14 years, probably asso-
ciated with increased consumption of protective medi-
cations.

3. No seasonality was observable for any of the peptic acid 
lesions and other lesions evaluated.

4. Multicenter studies are needed to corroborate our fin-
dings.
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