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INTRODUCTION

Abstract

Introduction: Chronic atrophic gastritis (GCA) is a clinicopathological entity related to intestinal type gastric
cancer (GC) whose main cause is helicobacter pylori. Currently, in addition to the diagnosis, it is recommen-
ded that the extent of atrophy or intestinal metaplasia be evaluated in order to stage the GC risk. The most
accurate method for atrophy is OLGA which requires five biopsies: two from the corpus, two from the antrum
and one from the angular incisure. Each biopsy is marked placed in a separate tube and marked. In Colombia,
the use of OLGA to study gastric atrophy had not been evaluated previously. Materials and methods: This is
a case and control study whose cases are patients who had biopsies taken to be studied with OLGA. Control
patients had less than five gastric biopsies, without OLGA sampling. Results: This study includes 1,599 cases
and 4,191 controls. The average age of cases was 49 +/- 12 years, and the average age of controls was 54
+/- 10 years (p: NS). H. pylori infections were found in 60% of the cases and in 57% of the controls while 42%
of the cases were found to have gastric cancer and 26% of the cases were found to have GC. 12.3% had
OLGAIllor IV and 88% had OLGAQ, | or Il and did not merit endoscopic monitoring. Conclusion: The OLGA
system detects 61.8% more atrophy than is detected with less sampling of gastric biopsies. Most of the cases
(88%) had low risk of GC (stages 0-Il) and did not require endoscopic monitoring.
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the risk of GC is 2% to 3% at the ten-year follow-up exa-
mination. (11) Appropriate diagnosis through endosco-
pic biopsies is fundamental for correct follow-up of these

Chronic gastritis (CG) is a very common pathological
entity in countries such as Colombia that have high preva-
lence of gastric cancer and high mortality rates due to gastric
cancer. (1-3). It is a very important step in the natural his-
tory of gastric carcinogenesis which has a well-documented
relationship with intestinal gastric carcinoma. (4) Atrophy
of the gastric mucosa and intestinal metaplasia are conside-
red to be precursors of gastric cancer (GC). (5-10) A study
in the Netherlands has found that the annual incidence of
GC in patients with atrophy is 0.1% while in patients with
intestinal metaplasia its 0.25%. (11) The study found that

patients. (12) The histopathological features of chronic
atrophic gastritis (CAG) are chronic inflammation and loss
of glands in the gastric mucosa through atrophy or repla-
cement by intestinal type epithelium (atrophy with intes-
tinal metaplasia). (13-16) The presence of anthropological
glands in the body mucosa (pseudopyloric metaplasia) is
also part of this process in its initial phase. (1, 11-15)

CAG develops late in the evolution of chronic gastritis
whose main cause is Helicobacter pylori which is also the
main cause of GC. (1-4, 7, 12). Another less common type
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of CAG is autoimmune gastritis which predominates in
otherlatitudesbutis considered to be veryrare in Colombia.
(7,17, 18) CAG, associated with H. pylori is multifocal and
compromises the mucosa of both the antrum and corpus,
whereas autoimmune atrophic gastritis is restricted to the
mucosa of the corpus. (1, 13-16) Its distribution in patches
motivated Sidney (19) to recommended that two biop-
sies be taken from the corpus of the body and two more
from the antrum to adequately identify CAG. However,
when this system was updated, the last Maastricht consen-
sus considered it necessary to add a biopsy of the incisura
angularis. (12, 20) Other authors have considered that this
biopsy is unnecessary, and the recent European guideline
on management of precancerous gastric lesions supports
taking biopsies only from the corpus and antrum without
any biopsy from the incisura angularis. (21) Nevertheless,
the incisura angularis is the site atrophy and metaplasia
occur earliest in multifocal CAG. (22, 23) This was taken
into account by a group of gastroenterologists and expert
pathologists who proposed using the OLGA (Operative
Link for Gastritis Assessment) staging system as the instru-
ment for evaluating and determining the extent of atrophy
and intestinal metaplasia. (24) OLGA scores range from 0
to IV: 0 is no atrophy, I is minimum atrophy, and IV is the
most severe degree of atrophy. (24) The ultimate purpose
of the OLGA system is to stratify GC risk into the future.
(12, 24) It is recommended that patients with OLGA I1I
or IV be monitored with endoscopy to detect early GC.
(4, 12, 24) A study of 93 patients with dyspepsia who
were followed for 12 years found that the only two patients
who had GC at the end of follow-up had been classified as
OLGAIII/IV at the initial endoscopy. (25)

Another more recently proposed staging system that is
similar to OLGA is called the Operative Link on Gastric
Intestinal Metaplasia Assessment (OLGIM), but it only eva-
luates changes in intestinal metaplasia. (26) Although both
scoring systems are useful for stratifying GC risk and iden-
tifying patients requiring follow-up or monitoring, OLGIM
has the advantage of greater interobserver agreement.
Nevertheless, it has recently been found that it may classify
cases in lower stages that would be severe (IIl and IV) in the
OLGA system, and this warrants additional vigilance. (27)

The correlation between the appearance of the mucosa
and the degree of histological atrophy is very poor with
white light endoscopes, it is very high with magnification
and high resolution endoscopes and with enhanced image
endoscopes combined with magnification and electronic
chromoendoscopy (NBI). This is especially true in the
hands of endoscopists who are well trained in their use.
(28-33) Using this technology, biopsies can be targeted to
morphologically altered mucosal sites and not simply taken
at random sites. (30-32) These advanced methods are rou-

tinely used in Japan, but are not yet available in the rest of
the world, including Colombia.

In our country, there are high prevalences of H. pylori
and CAG and a high incidence of GC, the leading cause
of cancer death among men and the third leading cause of
death among women. (34). For this reason, and because of
the scarcity of research in Colombia, we decided to carry
out this study in order to determine whether appropriate
sampling of the gastric mucosa and the use of the OLGA
system can increase the number of diagnoses of CAG
beyond those found with biopsies without the protocol
required to apply such a system.

MATERIALS AND METHODS

This is a case-control study based on the database of histo-
pathological studies carried out during between 2010 and
2013 in the Department of Pathology of the Faculty of
Medicine of the National University of Colombia (UN) in
Bogotd. The Department of Pathology of the UN receives
samples from patients sent from all over the city of Bogota
which is probably the population that best most represents
the entire country. Official statistics show that between
400,000 and 600,000 people come to this city every year.
Thus, many regions of Colombia are represented in Bogotd.

Cases were defined as patients whose gastric biopsies
were taken following the updated Sydney protocol which
allowed the use of the OLGA system. This protocol calls
for two samples from the antrum, one from the minor cur-
vature and one from the major curvature taken at 3-4 cm
from the pylorus; two biopsies from the corpus, one from
the greater curvature more than eight cm from the cardia,
and one from the lesser curvature less than four cm proxi-
mal of the angular incisure; and one from the angular inci-
sure. Each sample suitably marked and sent separately to
the laboratory. (20, 24) These biopsies were taken during
digestive endoscopies performed by gastroenterologists or
endoscopic surgeons. Once taken, they were fixed in 10%
formaldehyde and sent to the Department of Pathology.
In the laboratory, the standard paraffin embedment pro-
cess was followed. From each block, multiple histological
sections of 5 microns were obtained. Sections were then
stained with hematoxylin and eosin (HE) When H. pylori
was not detected following HE staining, sections were also
stained with Giemsa. (18) All biopsies were evaluated by
expert pathologists who generally had the report of the
patient’s endoscopy. When there were doubts, the final
report was decided by consensus between two patholo-
gists. Each biopsy was evaluated according to the updated
system of Sydney, and the atrophy and metaplasia of frag-
ments were staged according to the recommendations of
the OLGA scoring system. (24) The analysis of each biopsy
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was done using a database checklist of diagnostic criteria of
the Sydney system. (20)

Controls were patients whose gastric biopsies were not
taken following the updated Sydney sampling system. The
processing of gastric biopsies was the same for case biopsies.

In both groups the proportion of CAG cases was deter-
mined in relation to cases of other types of gastritis and to
diagnoses broken down by age group, gender and H. pylori
infection status. The frequency of CAG was compared in
both groups.

Samples obtained through procedures other than gastric
biopsies were excluded. These included specimens from
gastrectomies and polypectomies, those obtained as part
of gastroesophageal junction biopsies, histological follow-
up studies and gastric biopsies with tumor diagnosis. All
follow-up studies were also excluded.

Statistical Analysis

All data collected were processed in Microsoft Office 2007
and analyzed with GraphPad StatMate 2. The Chi square test
was used for comparison between proportions and dichoto-
mies. Student’s t test was used between averages. Statistical
significance was defined as a difference less than 0.0S.

RESULTS
Cases

During the study period, 1,599 cases were staged and gra-
ded using the OLGA system. In this group, 1,028 (64%)
patients were women and 571 (36%) were men. The mean
age was 49 * 10 years (range: 6-88).

CAG was found in 42% (n = 665) of patients, and abs-
ence of atrophy was found in 54% (n = 869). Reactive gas-
tropathy was found in 4% (65 patients). These histological
alterations are shown in Figure 1.

4%

CAG

B NACG
Bl RG

Figure 1. Histological alterations in cases. CAG: chronic atrophic
gastritis; NACG: non-atrophic chronic gastritis; RG: reactive gastritis
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The distribution of chronic multifocal atrophic gastritis
(CMFAG) by age group is shown in Table 1.

Table 1. Distribution by age group of CAG among cases

Group n (%)
0-19 3(0.5)
20-29 8(1)
30-39 37 (5.5)
40-49 140 (21)
50-59 198 (30)
60-69 178 (27)
>70 101 (15)
Total 665 (100)

Other concomitant alterations found included reactive
gastropathy in three patients with CMFAG. Four cases
with autoimmune atrophic gastritis in the corpus were also
reported. The mean age of these patients was 46 years, while
the age of those with CMFAG was 56 years (p <0.05).

The distribution of cases according to OLGA stage is
shown in Table 2.

Table 2. Distribution of patients according to OLGA

OLGA Stage n %
0 934 54,3%
I 300 19,8%
Il 176 11,6%
Il 162 10,6%
\Y 27 1,7%
Total 1599 100%

Dysplasia was found in 3% of patients with CAG (n =
20). The frequency of dysplasia according to OLGA cate-
gory was as follows: 70% occurred in patients with OLGA
III (n = 14); 20%, with OLGA IV (n = 4); and 10% with
OLGAII (n=2) (Figure 2).

Patients with OLGA 0 have significantly younger age
(44 years) than OLGA III and IV (59 and 65 years, res-
pectively). The distribution of OLGA stages by age group
is shown in Table 3. In 98.5% of the patients with NACG
(OLGA 0) there were no other alterations; 1.5% also had
reactive gastritis.

H. pylori infections were found in 400/665 cases (60%)
with CAG alone or associated with another diagnosis, in
633/869 cases (73%) of NACG (OLGA 0) alone or asso-
ciated with another diagnosis (p < 0.05) and were absent in
the 65 cases of reactive gastropathy.

Controls

During the study period there were 4,191 controls. Of
these, 2,553 (61%) were women. The mean age of the
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Table 3. OLGA stages in relation to age in the case group

OLGA n Average Age Age Subgroups by Stages n (%)
Stage (%) (range) 0-19 20-29 30-39 40-49 50-59 60-69 >70
0 933 (58.4) 44 (6-88) 33(92)  136(94.4) 204(846) 220(61.1) 200(502)  95(348)  46(313)
| 301 (18.8) 54 (16-82) 1(3) 6(4.2) 26 (10.8) 73(20.3) 87 (21.9) 80 (29.3) 27 (18.4)
I 176 (11) 57 (18-84) 2(5) 1(0.7) 521)  40(111)  56(14.1)  46(168)  29(19.7)
i 162 (10.1) 59 (26-87) 0 1(0.7) 6(2.5) 24(6.7)  49(12.3)  45(165)  34(23.1)
v 27 (17) 65 (43-83) 0 0 0 3(0.8) 6 (1.5) 7(26) 11(7.5)
Total 1599 (100) 36(100)  144(100) 241 (100)  360(100)  398(100)  273(100) 147 (100)
whole group was 54 years (range 10-98). CMFAG was Table 4. Comparison of cases and controls
found in 26% (1,113) of the patients, NACG in 68% and
reactive gastropathy in 6%. These histological characteris- Cases Controls p
tics are shown in Figure 3. H. pylori infections were present (n=1599)  (n=4191)
in 58% (2,443) of the patients. Chronic Atrophic Gastritis 42% (665) 26% (1113)  <0,001
Of the patients with CAG, 42% were men (471). The ave- ~ Chronic Non- trophic
rage age was 61 years (range 50-80 years). CAG was diagnosed Gastritis
alone in 946/1,113 cases (85%) and associated with GR in Reactive Gastropathy 4% (65) 6% (242) NS
167/1,113 cases (15%). NACG was diagnosed in 68% of the H. pylori 60% (1033)  57%(2443) NS

total cases (n = 2,836). It was diagnosed alone in 2,585 cases
(91%) and associated with RG in 251 cases (9%). RG was
diagnosed alone in 6% of cases (242/4,191). Table 4 shows
the comparison of main characteristics of cases and controls.

DISCUSSION

This case and control study’s population included more
than §5,700 patients. The frequency of atrophy was compa-
red between cases defined as samples taken in accordance
with the updated Sydney system and controls defined as
samples taken without following this protocol. The OLGA

system was used to classify and stage atrophy of cases.
Multifocal atrophic chronic gastritis was found in 42% of
the patients versus 26% of the control group (p <0.001).
This means a 61.8% higher yield when five biopsy sam-
ples were taken according to updated Sydney system. In
addition to a greater number of biopsies from the corpus
and antrum, the key difference between these two groups
was the biopsy from the incisura angularis, whose impact
has been demonstrated. (35, 36) Recently, a study from
Lithuania found that when a biopsy from the incisura angu-

0%

6%

CMFAG

[N CNAG
B RG

Figure 2. Dysplasia according to OLGA stage.

Figure 3. Histological findings in the control group. CMFAG: chronic
multifocal atrophic gastritis; NACG: non-atrophic chronic gastritis;
RG: reactive gastritis.
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laris is not included, the OLGA degree of severity of atro-
phy decreases by 18% and the OLGIM degree of severity
of intestinal metaplasia decreases by 4%. When high-risk
(grade III and IV) conditions are evaluated, 30% and 35%
of cases respectively are no longer detected. (That study and
another study have shown that biopsies from the incisura
angularis are more reliable than those from the corpus and
the antrum for detecting atrophy and intestinal metaplasia.
(35, 36) By definition it was not possible to use OLGA sta-
ging for controls in this study, but CAG was found more
frequently among cases. That the difference was greater
than the one found in the Lithuanian study is probably due
to the fact only one or two biopsies from each control was
included. This also limited identification of atrophy. The
importance of complete gastric sampling including five
biopsies and additional biopsies for specific lesions was
taken into account by the last Maastricht consensus (12)
and more recently by the Global Kyoto consensus on chro-
nic gastritis and H. pylori. (37)

To determine that the OLGA system detects atrophy bet-
ter than the practice of taking a limited number of biopsies, it
is necessary to rule out other variables that might explain the
great difference in the results. These other variables include
patients’ ages and prevalence of H. pylori. With regard to age,
the cases were younger and theoretically should have less
atrophy, so the difference most probably was due to the way
biopsies were taken. With regard to H. pylori, the prevalence
of infection was similar in both groups, 60% and 57%, res-
pectively (p: NS), and both were practically the same as that
found in a recent study in Bogotd. (38)

Although gastric biopsy is the gold standard for evaluation
and follow-up of chronic gastritis, ssmpling usually used in
our environment does not follow the Sydney protocol and
is therefore inadequate for diagnosis and staging of atrophy,
the most important alteration in the chain of carcinogenesis.
(1-3,12,38) Colombia has a high incidence of GC, (34) so it
is noteworthy that this study found that with the OLGA pro-
tocol only 12.3% of the patients had a high GC risk (OLGA
111 And IV) which would merit endoscopic surveillance after
eradicating H. pylori. (12,37) The vast majority (88.7%) had
minimal risk (OLGA 0, I and II) and theoretically would not
require endoscopic surveillance after eradicating H. pylori.
(4, 12). We consider that these findings could impact the
routine of digestive endoscopies in our setting, since with
adequate biopsy sampling, information should be available
to decide whether or not to monitor patients with endos-
copies in the future. If only 12.3% need control endoscopy,
costs incurred in repetition of unnecessary gastritis endosco-
pies could be avoided for most patients.

Of the 20 patients with dysplasia, eighteen (90%) were in
high risk categories of the OLGA system (III and IV) and
two (10%) were in OLGA II stage, representing 1.13% of
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these patients. The finding that the majority of cases with
dysplasia (80%) were found in patients with OLGA III/IV
coincides with the results of a Japanese study by Satoh et al.
(39) In this study, 84 %% of GC patients had OLGA 111/
IV which contrasts with patients with duodenal ulcer, most
of whom had OLGA 0/1 although a minority had OLGA
I11/1V. The findings of Rugge et al. are similar. (40) In that
study, seven patients with GC were among the 21/439
patients with OLGA III/1IV. (40)

The finding of dysplasia in 2/176 patients with OLGA II
(1.36%) should merit additional studies since this group of
patients has traditionally not been considered require pros-
pective surveillance with upper gastrointestinal endoscopy.
(4) If these results are corroborated, whether these patients
should also be monitored should be discussed.

Older case patients were more likely to have OLGA sta-
ges IIT and IV than Olga stages I and II which may indicate
that they have had a chronic inflammation processes that
have lasted longer than the milder stages. (4, 12, 23) In
addition to allowing selection of patients at greater risk of
developing gastric cancer based on the extent of changes in
atrophy and intestinal metaplasia (stages III and IV), the
OLGA system allows identification of changes in young
individuals in early stages. In these patients the process
may evolve in later decades to advanced stages if there is no
intervention to halt its progression. (4, 12) The risk of GC
in patients with OLGA IV is 10-90 times (41) and depends
on the extent of atrophy rather than age since the latter is
not an independent risk factor for GC. (41) In our country
there is no exact data on the probability of GC in patients
with mild or extensive atrophy, but we believe that this
merits follow-up studies in these cohorts of patients.

Given the importance of surveillance for early detec-
tion of GC, we consider that patients with OLGA III/IV
should be followed up, that endoscopy should be detailed
and should follow the early GC detection protocol. (42)
Performance of routine endoscopy and repeated subopti-
mal sampling of biopsies is not justified.

In this study, 99% of CAG cases were multifocal and only
1% had isolated foci, the pattern of autoimmune CAG.
This was found only among cases that by definition had §
biopsy samples taken. (24) Taking the patient population
as a whole, these four patients account for only 0.25% of
the total sample which corroborates the concept that this
gastritis is very rare in our environment. (1, 2)

This study is the first study in Colombia to analyze the
impact of the OLGA system on the risk staging of patients
with chronic gastritis. We are aware of the limitations of
this work. It is a retrospective study, there was no informa-
tion on patients’ clinical histories, socioeconomic statuses,
family histories of GC, or past H. pylori eradication the-
rapies. However, with respect to this latter limitation, the
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prevalence of H. pylori was equal to that found in a national
study that had determination of the prevalence of infection
in adults without a history of eradication therapies among
its objectives.

CONCLUSIONS

« This study, with a sample of more than 5,000 patients,
shows that 61.8% more cases of atrophy were identified
with the OLGA protocol than with protocols using
fewer biopsies (42% versus 26%).

o This is the first study in our country that demonstra-
tes the association of dysplasia with advanced stages
of OLGA (III/IV) which is similar to findings from
studies in other countries such as Japan that have high
incidences of gastric cancer (GC).

A surprising finding that should be taken into account
in programs for early identification of GC is that the
majority of GC cases (88%) had no GC risk (OLGA
0-I1). This finding implies that most people do not
need to undergo surveillance endoscopies. However, it
would be important to carry out studies in each region
of Colombia, since health policies may differ regionally
because the epidemiology of GC can vary, even within
the same country. (34)

« Autoimmune gastritis is practically non-existent in our
country (4/1,599) (0.4%).

« In countries like Colombia which have high incidences
of GC, it is urgent that the community of gastroentero-
logists and endoscopists incorporate into daily practice
the appropriate protocol of five gastric biopsies sent
separately (two from the corpus, two from the antrum,
and from the incisura angularis) because when atro-
phy is underdiagnosed when this protocol is not used.
The biopsy from the incisura angularis is definitive.
Although this study evaluated OLGA, OLGIM can
also be used according to the most recent international
consensus.

o  Ourresults may have a national impact on the routine of
gastric biopsies during endoscopies. We consider that
public health care policy should require that the state
and healthcare companies guarantee the cost involved
in this method of taking biopsies of the stomach.

«  With the OLGA protocol, the number or control endos-
copies for gastritis in which insufficient biopsies are
taken would decrease. In this study it has been observed
that the majority of patients (> 85%), theoretically do
not merit surveillance endoscopies. That saving could
free up the resources needed for appropriate sampling
with five biopsies during the initial endoscopy in accor-
dance with the current standard.
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