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ABSTRACT
Objective: Gastric intestinal metaplasia (GIM) is considered as a predisposing lesion for the development of gastric cancer and is 
recommended to be kept under surveillance in designated intervals. We aimed to assess the natural course of GIM in a large Turkish 
cohort.
Materials and Methods: We retrospectively reviewed findings from pathology reports of gastric biopsies conducted between 2011 to 
2018 to reveal patients diagnosed with solitary GIM in their index pathology report. Progression of GIM was pre-defined as; low-
grade dysplasia (LGD), high-grade dysplasia (HGD), or gastric malignancy.
Results: The median follow-up period of the study population was 34 (12-128) months. Out of 109 patients with GIM at the entry, 54 
(49.6%) patients had stable GIM, whereas 53 (48.6%) cases had no signs of GIM at their final endoscopy. Only two (1.8%) patients 
progressed to LGD, but no HGD or malignancy was detected in the follow-up.
Conclusion: Although, considered as a premalignant lesion and offered surveillance globally, progression of GIM was very low in a 
large Turkish cohort. Further prospective studies in larger cohorts are required to enlighten the obscure strategies in the surveillance 
of gastric malignancy.
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1. INTRODUCTION

Gastric intestinal metaplasia (GIM), defined as the replacement of 
the gastric mucosa by the intestinal mucosa, is a well-established 
precursor lesion for gastric cancer development [1]. The major risk 
factor for GIM development was shown to be Helicobacter pylori 
(H. pylori) infection with a 3 to 8 fold increased risk compared to 
the uninfected population [2]. The remaining potential risk factors 
are known as older age, male gender, low socioeconomic status, 
and smoking status [3,4]. Since, GIM is usually asymptomatic and 
found incidentally in patients undergoing upper gastrointestinal 
(GI) endoscopy, the exact incidence of GIM remains skeptical. 
The incidence of GIM was suggested to be about 25% for patients 
undergoing upper GI endoscopy, whereas it differed from 9% 
to 29.3% in previous reports from East Asia [5-7]. In 2015, the 

prevalence of GIM in Turkey was reported as 13.8% with the 
predominance of incomplete subtype [8].
Patients with GIM demonstrate a 6 to 9 fold higher risk of 
gastric cancer compared with the general population [9,10]. 
The development of gastric cancer is generally considered as 
a multistep process including sequential changes of the gastric 
mucosa from non-atrophic gastritis to atrophic gastritis, GIM, 
dysplasia, and finally cancer. H. pylori is generally thought to be 
responsible for pulling the trigger of this carcinogenic process 
[11]. However, it is still an undetermined issue as to whether 
all patients with GIM require a strict endoscopic surveillance 
program despite the fact that gastric cancer usually arises with 
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concomitant GIM [12]. In 2019, the updated international 
guideline (Management of precancerous conditions and lesions of 
the stomach-MAPS-II) recommended endoscopic surveillance 
for those with extensive GIM located in antrum and corpus as 
well, or single location but with a family history or incomplete 
subtype with persistent H. pylori gastritis [13]. However, even in 
those suggested subgroups, the majority remains stable or show 
regression that may be either true regression mainly related to 
H. pylori eradication or pseudo-regression due to sampling and 
interobserver variation in histologic examination [14].
The present study aimed to investigate the natural course of GIMs 
in Turkish patients for the first time and expose the proportion 
of patients with progression to dysplasia or invasive carcinoma. 
Moreover, the histological changes in the characteristics of GIM 
throughout the follow-up period are investigated as well.

2. MATERIALS and METHODS

Patient selection and data collection

We retrospectively reviewed findings from 22.465 pathology 
reports of gastric biopsies conducted between 2011 to 2018 to 
reveal patients diagnosed with GIM in their index pathology 
report (n=372). All upper GI procedures and histopathologic 
evaluation were performed at a tertiary center with a busy 
endoscopic practice. Patients lost to follow-up (n=203), having 
inconsistent surveillance intervals lower than one year (n=25), 
lack of data (n=15), low-grade dysplasia (LGD) (n=8), high-
grade dysplasia (HGD) (n=1) or gastric malignancy (n=6) at 
the initial screening or gastrectomy operation at the entry (n=2) 
were excluded. As a result, all patients over the age of 18 with 
GIM in their index upper GI endoscopy pathology report who 
underwent at least one surveillance upper GI endoscopy after 
the index endoscopy (n=109) were included for the analysis. 
The flow diagram of the study is presented in Figure 1.

Figure 1. Flow diagram of the study

The demographics, details of initial upper GI endoscopy, 
number of biopsies taken, and histopathologic characteristics 
were provided from the electronic hospital database. The 
symptoms and/or findings leading to index upper GI endoscopy 

were mainly dyspepsia, epigastric pain, diarrhea, loss of weight, 
iron deficiency anemia, and a family history of GI malignancy.
Progression of GIM was defined as; LGD, HGD, or gastric 
malignancy. The follow-up time was calculated from the date 
of index endoscopy to the date of final endoscopy. Patients with 
the progression of GIM were censored for follow-up at the time 
of detection of progression, otherwise, patients were censored at 
the time of final upper GI endoscopy obtained from the hospital 
database.

Upper GI endoscopy procedure and histopathologic 
evaluation

All endoscopies were performed using a standard forward-
viewing video-gastroscope (PENTAX Medical, New Jersey, 
USA). Both index endoscopies and surveillance endoscopies 
were performed by the experienced endoscopists in the same 
tertiary center using the local protocol with at least two biopsied 
samples from the antrum (including incisura angularis) and 
corpus. The number of biopsies may have increased based on 
the visible lesions observed in the upper GI endoscopy or the 
physician’s preference.
Biopsy samples were fixed with formalin in paraffin blocks and 
stained with hematoxylin & eosin. All biopsy samples were 
evaluated by an experienced gastrointestinal pathologist who 
has experience for more than 10 years in this field.
The study followed the tenets of the Helsinki Declaration and 
it was approved by the local Ethics Committee (Protocol No: 
09.2019.808) of Marmara University, School of Medicine. Owing 
to the retrospective nature of the study, the need for informed 
consent was waived.

Statistical analysis

The analysis was primarily descriptive. Data are reported as 
number (%) of patients unless indicated otherwise. All statistical 
analyses were conducted using the SPSS software version 20.0 
(IBM, Armonk, NY, USA).

3. RESULTS

Through a careful investigation of 22.465 gastric pathology 
reports and exclusion consistent with the aforementioned 
criteria, 109 patients had GIM at their index endoscopy and 
were followed up for a period of 34 (12-128) months. Among 
them, 62 (56.9) were female and the mean age of the study 
population at the entry was 61.3 ± 11.6 years. The features of 
index endoscopies are presented in Table I. Diagnosis of index 
upper GI endoscopy was antral gastritis in the majority (n=74, 
67.9%), followed by atrophic gastritis (n=17, 15.6%), pangastritis 
(n=5, 4.6%), erosive gastritis (n=5, 4.6%), antral ulcer (n=3, 2.8) 
and duodenal ulcer (n=3, 2.8). Only one (0.9%) patient was 
reported as normal upper GI endoscopy and one other (0.9%) 
had gastric polyp located in the antrum. The median number 
of biopsies taken in the index endoscopy was 2 [2-8]. The 
localization of GIM in the index endoscopy was dominantly 
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antrum (n=43, 39.4%), followed by corpus (n=13, 11.9%) and 
both of each (n=9, 8. 3%). The type of GIM was incomplete in 37 
(33.9%), complete in 26 (23.9%), and the combination of both in 
46 (42.2%) at the index endoscopy. The involvement pattern of 
GIM was focal in 72 (66.1%) patients and diffuse in 37 (33.9%) 
cases. Out of 109 analyzed patients, 29 (26.6%) had H. pylori at 
their index endoscopy.

Table I. Endoscopic and histologic findings of patients at the entry and 
final

 Initial 
 Findings

Final 
Findings

Endoscopic diagnosis, n (%)

       Normal

       Antral gastritis

       Pangastritis

       Atrophic gastritis

       Erosive gastritis

       Antral ulcer

       Duodenal ulcer

       Antral + Duodenal ulcer

       Gastric polyp

1 (0.9)

74 (67.9)

5 (4.6)

17 (15.6)

5 (4.6)

3 (2.8)

3 (2.8)

-

1 (0.9)

-

73 (67)

13 (11.9)

9 (8.3)

7 (6.4)

1 (0.9)

2 (1.8)

1 (0.9)

3 (2.8)
Number of biopsy specimens, med (min-
max)

2 (2-8) 2 (2-7)

Intestinal metaplasia localization, n (%)

       Antrum

       Corpus

       Antrum-corpus

       Unspecified

43 (39.4)

13 (11.9)

9 (8.3)

44 (40.4)

29 (51.8)

14 (25)

4 (7.1)

9 (16.1)
Histologic duodenitis, n (%) 2 (1.8) 2 (1.8)

Histologic atrophy, n (%) 36 (33) 41 (37.6)

Histologic gastritis, n (%) 97 (89) 97 (89)

Helicobacter pylori, n (%) 29 (26.6) 9 (8.3)

Metaplasia type, n (%)

       None

       Incomplete

       Complete

       Incomplete + Complete

-

37 (33.9)

26 (23.9)

46 (42.2)

53 (48.6)

12 (11)

22 (20.2)

22 (20.2)
Metaplasia involvement, n (%)

       Focal

       Diffuse

72 (66.1)

37 (33.9)

42 (75)

14 (25)
Follicular hyperplasia, n (%) 26 (23.9) 25 (22.9)

Lymphoid aggregate, n (%) 14 (12.8) 16 (14.7)

Neuroendocrine cell hyperplasia, n (%) 6 (5.5) 3 (2.8)

Characteristics of the final endoscopies are presented in Table I 
as well. In the final endoscopies, the distribution of endoscopic 
diagnoses was quite similar with dominance of antral gastritis 
(n=73, 67%) followed by pangastritis (n=13, 11.9%), atrophic 
gastritis (n=9, 8.3%), erosive gastritis (n=7, 6.4%), antral and/
or duodenal ulcer (n=4, 3.6%). Two more patients were found 
to have gastric polyps at their final endoscopies. The median 
number of biopsies taken in the final endoscopy was 2 [2-7]. 
The localization of GIM in the final endoscopy was dominantly 
antrum (n=29, 51.8%), followed by corpus (n=14, 25%) and 
both of each (n=4, 7.1%). Approximately, half of the study 
population (n=53, 48.6%) were found to have no GIM in their 
final endoscopy. The type of GIM in the remaining was as 
follows; complete in 22 (20.2%), incomplete in 12 (11%), and 
combination of both in 22 (20.2). The involvement pattern of 
GIM at the final endoscopy was focal in 42 (75%) patients and 
diffuse in 14 (25%) cases. The number of detected patients with 
H. pylori decreased to 9 (8.3%) in the final endoscopy, mainly 
due to treatment.
Fifty-four (49.6%) patients had stable GIM in a median 
follow-up period of 30 (12-97) months, whereas 53 (48.6%) 
cases had no signs of GIM at their final endoscopy in a median 
follow-up period of 39 (13-87) months (Figure 2). Out of 
109 reviewed patients with solitary GIM at the entry, only 
two (1.8%) patients were progressed to LGD. Case-1 with 
detected LGD in her final endoscopy recruited to a repeat 
endoscopy in the following 6 months and 1 year and no signs 
of LGD were observed in both. On the other hand, Case-2 
with detected LGD underwent endoscopic ultrasonography 
due to suspicious antral ulcer 3 months later and was biopsied 
again under endoscopic ultrasound guidance. The evaluation 
of the biopsy sample obtained under endoscopic ultrasound 
guidance showed that the LGD was regressed as well, and no 
signs of LGD was observed in the subsequent endoscopies. The 
details of the two cases with detected LGD is exhibited in Table 
II.

Figure 2. Natural course of gastric intestinal metaplasia in Turkish 
patients
GIM: Gastric intestinal metaplasia
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4. DISCUSSION

The present study has demonstrated the general non-progressive 
disease course of GIM in the majority of patients during an 
average 3 years follow-up period. To the best of our knowledge, 
this is the first study to evaluate the natural course of GIMs 
in the Turkish population. In total, only two patients showed 
progression to LGD, but none of them progressed to HGD or 
invasive carcinoma. The progression rate was comparable with 
a recent large European multicenter prospective cohort study 
conducted in low incidence regions [15]. Out of 279 patients 
with GIM, only 4 (1.4%) progressed to HGD or gastric cancer. 
The neoplastic progression ratio was 0.3% in that study which 
may be accepted as comparable considering the longer follow-up 
period of approximately 4.7 years and the larger size of their 
cohort. About two-thirds of their patients remained stable, 
while the remaining one-third were found to be regressed in 
the follow-up. In our study, nearly half of our patients remained 
stable, and the remaining half showed no signs of GIM in the 
follow-up endoscopy.
The lower rate of regressed GIM patients detected in our 
cohort may be caused by the unmeasurable pseudo-regression 
rates mainly due to sampling and histological examination 
differences. One other contributor to this issue may be the 
success of H. pylori eradication, which decreased the initial 
rate of 26% to a final rate of 8%. Another interesting finding of 
our study is that the rate of diffuse involvement pattern of GIM 
decreased from 34% to 25% throughout the study, in line with 
the reduction in H. pylori rates. Therewithal, an increase in the 
number of GIMs limited to antrum from 39.4% to 51.8% was 
also observed, which may be related to the decrease in H. pylori 
and the diffuse involvement pattern. In 2018, the reversibility 
of GIM and its association with H. pylori eradication has been 
shown in a large Korean cohort [16]. Out of 598 prospectively 
enrolled patients, significant improvement of GIM was only 
shown in the H. pylori eradicated group compared to H. 
pylori-negative and H. pylori non-eradicated group. Still, our 
observational findings require validation and explanation with 
further prospective studies with a larger number of patients 
and translational investigations.
Gastric cancer screening is recommended to a subset of GIMs 
and the intensity of the surveillance program is decided based 
on the criteria such as extension, complete/incomplete subtype, 

etc. Patients with extensive GIM both in the antrum and corpus 
are recommended to undergo gastric cancer screening every 3 
years, while a stricter surveillance program is only recommended 
to those with a family history of gastric cancer or advanced 
stages of atrophic gastritis [13]. The majority of our patients 
underwent a screening endoscopy within 1 or 2 years, but none 
exceeded 3 years as recommended. Besides, we offered screening 
endoscopy to all patients with GIMs in our center and did not 
apply a selection criterion to enter the surveillance program. In 
our initial cohort, 39.4% would not have been candidates for 
gastric cancer surveillance according to the aforementioned 
guideline recommendations, as they were restricted to antrum 
only. The lack of selection criteria implementation at the entry 
may be another explanation for the very benign behavior of 
GIMs in our study. For instance, a retrospective study conducted 
in Thailand with 91 GIM patients and followed-up for 5 years, 
showed that none of the GIMs with complete subtype has 
progressed, whereas a progression rate of 50% was detected in 
incomplete GIM subtype [17]. In our cohort, 24% did not show 
the characteristics of the more aggressive incomplete subtype 
and had complete GIM at the entry.
There are several limitations to our study. First, this was a 
retrospective observational study conducted in a single tertiary 
center. The biopsy taking in our center was implemented 
by experienced endoscopists and generally in line with the 
Sydney protocol [18] throughout the study, and all specimens 
were evaluated by an experienced gastrointestinal pathologist. 
Nevertheless, the retrospective nature of the study prevented 
us from homogenizing the biopsy taking and histological 
evaluation process. Besides, not all screening endoscopies were 
implemented within the same intervals, but none has exceeded 
the 3-year time interval suggested by the MAPS-II guideline.
In conclusion, although, considered as a preneoplastic lesion 
and offered surveillance globally, progression to dysplasia or 
invasive carcinoma was very low in a large unselected Turkish 
GIM cohort. Further prospective studies in larger cohorts are 
required to enlighten the obscure strategies in the surveillance 
of gastric malignancy.

Compliance with Ethical Standards

Ethical Approval: The study followed the tenets of the Helsinki 
Declaration and it was approved by the local Ethics Committee 
(Protocol No: 09.2019.808) of Marmara University, School of 

Table II. Details of 2 cases with detected low-grade dysplasia

Age Gender
Initial 

Endoscopic 
Findings

Initial IM 
localization

Initial IM

type /involvement
H. Pylori status Time to 

progression(months)

Case-1 72 Male Antral gastritis Antrum Incomplete/focal (-) 54

Case-2 60 Female Antral gastritis Antrum+Corpus Incomplete+Complete/
diffuse (-) 129

H. pylori: Helicobacter pylori
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