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Abstract

Objectives The aim of this study was to investigate the prevalence of intestinal metaplasia and its relation to H. pylori infection, gastric
atrophy, ulcer, age and gender in patients underwent esophagogastroduodenoscopy (EGD) and gastric biopsy for upper gastrointestinal

symptoms.

Method 200 gastric biopsy blocks examined for patients underwent esophagogastroduodenoscopy (EGD) and gastric biopsy, between
January 2019 October 2020 at Gastroenterology and hepatology Hospital / Medical city / Baghdad / Irag.

Result (67.5%) of patients examined in the study had H. pylori infection, while (20.5%) of the total number patients in the study had gastric
intestinal metaplasia. There was significant association between Intestinal metaplasia with both active chronic inflammation and intestinal
atrophy but there was no significant association between Intestinal metaplasia with both ulcer and H. pylori infection.

Conclusion Gastric intestinal metaplasia encountered more in old age male patients with gastric atrophy and it is not solely related to

H. pylori, other risk factors could be responsible for it.

Keywords Prevalence, intestinal metaplasia, Helicobacter pylori infection.

Introduction

Intestinal metaplasia defined as replacement of the gastric
mucosa by epithelium that simulate the mucosa of small bowel
as seen in (Figure 1). Intestinal metaplasia results from the
diversion of gastric stem cells from proliferation into cells spe-
cific to the stomach towards those of the small intestine, like
absorptive cells, goblet cells and Paneth cells. This process trig-
gered by repetitive irritation to the gastric mucosa.' Intestinal
metaplasia classified into two entities: complete and incom-
plete. The complete type (type I), is defined by the presence of
absorptive cells, Paneth cells and goblet cells which secretes
sialomucins ssimilar to the small intestine counterpart. The
incomplete type, which sub classified into (types II and III), is
characterized by the presence of goblet cells and columnar
cells. Type II secretes neutral in addition to acidic sialomucins
while type III produces sulphomucins. Sulphomucins can be
differentiated from sialomucins using specific stains such as
high iron diamine/Alcian blue staining.! IM is frequently
identified in the distal gastric biopsies,” also might affect the
body and fundic mucosa, with partial replacement by meta-
plastic goblet cells of intestinal morphology, absorptive cells
and Paneth cells; it is considered extensive if involves 25% of
biopsy tissue.” Gastric intestinal metaplasia is considered a
precancerous change of the gastric mucosa with intestinal epi-
thelium, and is associated with an increased risk of dysplasia
and cancer.* Gastric cancer (GC) considered one of the leading
causes of cancer related death in the world, especially in East
Asia. According to the Corneas cancer cascade, non-cardia
GC developed through a series of mucosal changes starting
from non-atrophic gastritis to atrophic gastritis, intestinal
metaplasia, dysplasia and then adenocarcinoma.” Atrophic
gastritis and intestinal metaplasia therefore considered as
pre-neoplastic gastric lesions. Helicobacter pylori (H. pylori)
infection as seen in figure 2 is an important promoting step of
the gastric carcinogenesis cascade.” Researches showed that
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infection with H. pylori confers a 23-fold increase in the risk of
gastric cancer development.®” Emerging long-term data
showed that eradication of H. pylori decreases the risk of sub-
sequent development of cancer. However, it remains confusing
whether eradication of the bacterium in patients with pre-
neoplastic gastric lesions could regress these changes as well as
in preventing cancer.” Whilst H. pylori eradication could
regress atrophic gastritis, the presence of intestinal metaplasia
may be irreversible in this cascade.” Gastric cancer passed
through a steady decline since the 1930s, which may be par-
tially due to the use of food refrigeration that has replaced
smoking meat as a means of preservation. The smoking pro-
cess has considered promoting carcinogens.® However, despite
food refrigeration, gastric cancer represent the 7th malignancy
causing death in Iraq for the 2019 according to the annual
cancer registry of Iraq, ministry of health and environment,’
and the fifth most common malignancy and third leading
cause of cancer death worldwide with 723,000 deaths in 2012,
according to the World Health Organization (WHO)."” The
International Agency for Research on Cancer cconsidered
H. pylori as a “group 1 (definite carcinogen)” in 1994." The
infection induces a chronic inflammatory process in the gas-
tric mucosa. Over time, atrophy and IM may develop."? The
inclusion of IM in a gastric biopsy pathology report often cre-
ates uncertainty among the clinical gastroenterologist about
the appropriate next step of management. Although the risk of
gastric cancer increased in the presence of IM, the overall risk
of gastric cancer in a patient with IM is extremely low if com-
pared with the risk of adenocarcinoma in a patient with Bar-
retts esophagus.” The aim of this study was to investigate the
prevalence of intestinal metaplasia and its relation to H. pylori
infection, gastric atrophy, ulcer, age and gender in patients
underwent esophagogastroduodenoscopy and gastric biopsy
for upper gastrointestinal symptoms.
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Method

This cross sectional study conducted with 200 patients were
undergoing esophagogastroduodenoscopy (EGD) and gastric
biopsy, between January 2019 October 2020 at Gastroenterology
and hepatology Hospital / medical city / Baghdad / Iraq. Data
including age, gender, presence of intestinal metaplasia, associ-
ated active or chronic gastritis, atrophy of the gastric mucosa,
H. pylori bacilli and ulcer obtained from electronic medical
records. All the biopsied materials fixed in 10% formalin solution,
undergone routine tissue processes, were embedded into paraffin
blocks and stained with haematoxylin and eosin stains and
assessed by Giemsa stain for H. pylori organism identification.
Statistical analysis performed with SPSS 22 (Statistical package
for social sciences) and Excel 2010 programs. Data analysis done
using chi-square test and Fisher’s exact test for categorical, also
calculate frequencies, percentages, ranges, means standard devia-
tion and standard errors of mean. Values considered statistically
significant when P-value is equal to or less than 0.05.

Results

Cross sectional study involved 200 patients, mean and SD of
age (41 £ 19) years old. According to gender distribution, 43%
of them were males and 57% of patients are females as shown
in figure (1). The highest proportion according to age group
was (49.5%) represented by patients in age group > 40 year-old
as seen in figure (2).

Statistics revealed that (67.5%) of biopsies showed
H. pylori bacilli. While (20.5%) of the total number of biopsies
examined were positive for intestinal metaplasia, and patients
who had ulcer represented only (0.5%), as shown in figure
(3, 4 and 5) respectively.

Gastric biopsies that showed active chronic inflammation
recorded (63%) and finally (2%) of patients had intestinal
atrophy. As show in figure (6 and 7) respectively.

Frequency

gender

Fig. 1 Gender distribution.

Frequency

20 years and less: 21-40'years
Age

more than 40 years.

Fig. 2 Age distribution.
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Frequency

H. pylori infection

Fig. 3 Distribution of H. pylori infection.
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Fig.4 Distribution of intestinal metaplasia.

Frequency

Ulcer

Fig.5 Distribution of ulcer in patients.
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Fig. 6 Distribution of active chronic inflammation.
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98.00%

Frequency

Atrophy

Fig. 7 Distribution of gastric atrophy.
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According to table 1; there was significant association
between H. pylori infection and active chronic inflammation,
(83%) of patients with H. pylori infection had active chronic
inflammation (i.e 83% sensitivity) and (80%) of patients had
neither H. pylori infection nor active chronic inflammation
(i.e 80% specificity).

According to table 2; The study showed that there was sig-
nificant association between intestinal metaplasia and gender,
(61%) of intestinal metaplasia patients were male and (39%)
were female. As well as significant association between intes-
tinal metaplasia and age group as (75.6%) of intestinal meta-
plasia, patients were >40 year-old. There was significant
association between intestinal metaplasia and active chronic
inflammation, as (80.5%) of intestinal metaplasia patients had

Table 1. Association between H. pylori infection and active
chronicinflammation

b4 P-value
infection
Yes No
Active chronic Yes 112 (83%) 13 (20%)
inflammation
No 23 (17%) 52 (80%) 0.0001
Total 135(100%) 65 (100%)

P-value <0.05 (significant).
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active chronic inflammation. In addition, there was significant
association between intestinal metaplasia and gastric atrophy
since all patients who had gastric atrophy had intestinal
metaplasia.

There was no significant association between intestinal
metaplasia with both ulcer and H. pylori infection.

Discussion

The prevalence of intestinal metaplasia of gastric mucosa in
the general population considered difficult to ascertain owing
to the asymptomatic nature of the lesion.'*"* This study showed
that the prevalence of gastric IM was 20.5%, which was higher
than a study done in Al-Sulaymaniyah GIT-Centre in 2010
when a total number of 476 antral gastric biopsies were col-
lected and examined histologically, the frequency of intestinal
metaplasia in the antral gastric mucosa of dyspeptic patients
was 8.19%."° In addition, an approximate number (7.4%)
obtained in another study held in 2018 in three medical centers
in Karbala/Iraq.”” Sonnenberg and his colleagues reported a
large retrospective study of 78,985 patients underwent EGD
and biopsy throughout the United States and found that the
gastric intestinal metaplasia prevalence was 7%."* While a
report represented by Almouradi et al. in 2013 in USA, stated
that among the 437 patients whom gastric biopsies performed
for them, 66 found to have gastric intestinal metaplasia and
thus the overall percentage reached 15%." This difference in

Table 2. Association between intestinal metaplasia and (gender, age of patients, H. pylori infection, ulcer,

active chronic inflammation and atrophy)

Intestinal
Variables metaplasia P-value
Yes No
Gender Female 16 (39%) 98 (61.6)
Male 25 (61%) 61 (38.4%)
Total 41 (100%) 159 (100%)
Age <20 years 2 (4.9%) 34 (21.4%)
21-40 years 8(19.5%) 57 (35.8%)
>40 years 31 (75.6%) 68 (42.8%)
Total 41 (100%) 159 (100%)
H. pylori infection Yes 29 (70.7%) 106 (66.7%)
No 12 (29.3%) 53 (33.3%) 038
Total 41 (100%) 159 (100%)
Ulcer Yes 0 (0%) 1(0.6%)
No 41 (100%) 158 (99.4%) 0.8
Total 41 (100%) 159 (100%)
Active chronic inflammation Yes 33 (80.5%) 92 (57.9%)
No 8(19.5%) 67 (42.1%) 0.005
Total 41 (100%) 159 (100%)
% 100.0% 100.0%
Gastric atrophy Yes 4(9.8%) 0 (0%)
No 37 (90.2%) 159 (100%) 0.002
Total 41 (100%) 159 (100%)

P-value <0.05 (significant).
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prevalence of IM may be due to the inadequate number and
different localization of biopsies in the stomach. This study
showed significant association between intestinal metaplasia
and gender, as (61%) of intestinal metaplasia patients were
males and (39%) were female. Also a significant association
was found between intestinal metaplasia and age group as
(75.6%) of Intestinal metaplasia patients were in age >40 years.
That goes well with a research done in U.S in 2020, 423 biop-
sies with gastric intestinal metaplasia and 1,796 controls free
of intestinal metaplasia found that patients of older age, male
gender, of non-white ethnicity, and positive current smoking
status were independently associated with gastric intestinal
metaplasia.”’ In this study (67.5%) of the total number of
patients had H. pylori infection, a proportion that represents
approximate result of a study held in 2018 in Karbala/Iraq,
when H. pylori infection demonstrated (71%)."” Comparing to
a report done in Turkey when Ozden and colleagues found
that the positivity of H. pylori recorded 81% in the general
population.”! The above difference might be due to: firstly, the
biopsies might not have been obtained in sufficient number or
from corresponding areas of the stomach. Secondly, results of
such studies (i.e H. pylori infection) could be affected by med-
ical treatment such as antibiotic usage in some patients.”?
Additionally, a significant association found between
intestinal metaplasia and active chronic inflammation in this
study, i.e (80.5%) of patients with intestinal metaplasia had
active chronic inflammation. As was the case in intestinal
metaplasia and gastric atrophy. This could be attributed to the
Correa’s cancer cascade, which states that non-cardia gastric
cancer usually developed through a series of events including
mucosal changes starting from non-atrophic gastritis to
atrophic gastritis and reaching to intestinal metaplasia.’ There
was no significant association between intestinal metaplasia
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and both ulcer and H. pylori infection in this study, this result
almost agree with Karbala/Iraq study when there was a signif-
icant negative relation between H. pylori infection and the
existence of intestinal metaplasia, which could be attributed
to multiple risk factors that have been associated with the
development of gastric intestinal metaplasia interplay,
including factors related to host genomics, environmental
milieu, rheumatologic disorders, intestinal microbiota and
diet.* A five year prospective randomized control research
wad done in Shandong, a Chinese province in which gastric
cancer incidence is considered among the highest there.”* In
this study, randomized H. pylori infected subjects received
either anti-Helicobacter therapy or placebo. The conclusion
stated that there was an obvious response and improvement
in acute and chronic gastritis for patients who received
therapy. Five years later, on one hand, after H. pylori eradica-
tion, the progression of gastric intestinal metaplasia declined
in the treated group. On the other hand, a considerable per-
centage of patients in either treatment strategies continued
having morphological progression of intestinal metaplasia. It
is thus clear that this progression may be affected by and
related to other parameters in addition to H. pylori eradica-
tion. In fact, many previous studies stated that factors con-
tributed to progression of intestinal metaplasia such as
current smoking,” the patients age,” and pattern or severity
of gastritis,”*”” may affect the development and progression of
gastric cancer precursors including the intestinal metaplasia.

Conclusion

Gastric intestinal metaplasia encountered more in old age
male patients with gastric atrophy and it is not solely related to
H. pylori, other risk factors could be responsible for it. [l
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